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Interactions Of Insect Pheromones And Plant
Semiochemicals
This book highlights some of the most recent research with respect to emerging pest
challenges in agricultural crop and animal husbandry production: analytical methods for
glyphosate detection in foods, biopesticides and essential oils, environmental safety in pest
control, herbicide and glyphosate resistance, herbicides and weed management, integrated
pest management, mass spectrometry for insect physiology studies, pheromones and
chemical communication, pasteurellosis outbreaks, and tick identification and management.
Insect-Plant Interactions and Induced Plant Defence Chair: John A. Pickett, 1999 This book
examines the sophisticated mechanisms that plants use to defend themselves against attack
by insects and pathogens, focusing on the networks of plant signalling pathways that underlie
these defences. In response to herbivory, plants release a complex blend of as many as 100
volatile chemicals, known as semiochemicals ('sign chemicals'). These act as an airborne SOS
signal, revealing the presence of the herbivore to the predators and parasitoids that are its
natural enemies. Plants also have endogenous defence mechanisms that can be induced in
response to pathogens, and separate chapters deal with systemic acquired resistance,
phytoalexins, and the interacting pathways in pathogen and pest resistance. The book
discusses underlying biochemical mechanisms by which plant stress leads to the biosynthesis
of chemical signals from pools of secondary metabolite precursors, or even from the primary
metabolism source. Finally, consideration is given to the possibilities for exploiting these
signalling pathways by plant molecular genetics. The use of plant signals and their analogues
to switch on defence pathways in crop plants is covered in depth. Bringing together
contributions from entomologists, chemical ecologists, molecular biologists and plant
physiologists this book is truly interdisciplinary, and will be essential reading for anyone with an
interest in agricultural pest control.
Common among moths is a mate-finding system in which females emit a pheromone that
induces males to fly upwind along the pheromone plume. Since the chemical pheromone of the
domesticated silk moth was identified in 1959, a steady increase in the number of moth
species whose pheromone attractants have been identified now results in a rich base for
review and synthesis. Pheromone Communication in Moths summarizes moth pheromone
biology, covering the chemical structures used by the various lineages, signal production and
perception, the genetic control of moth pheromone traits, interactions of pheromones with hostplant volatiles, pheromone dispersal and orientation, male pheromones and courtship, and the
evolutionary forces that have likely shaped pheromone signals and their role in sexual
selection. Also included are chapters on practical applications in the control and monitoring of
pest species as well as case studies that address pheromone systems in a number of species
and groups of closely allied species. Pheromone Communication in Moths is an invaluable
resource for entomologists, chemical ecologists, pest-management scientists, and
professionals who study pheromone communication and pest management.
Consists of articles reprinted from various other journals.
Characteristically, social insects rely heavily on behavioral mechanisms and associated
pheromonal chemistry to maintain their sociality and to successfully function as a colony unit.
Bringing together for the first time prominent researchers in social insect pheromone
communication, including nestmate recognition, this book looks at ants, wasps, bees, and
termites, highlighting areas of convergence and divergence among these groups, and
identifying areas that need further investigation. Presenting broad synthetic overviews as well
as species-specific studies, the volume will be useful to natural scientists, ecologists, and
those interested in pest management, as well as to anyone interested in the fascinating
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chemically mediated behavioral interactions of social insects.
This book provides recent contributions of current strategies to control insect pests written by
experts in their respective fields. Topics include semiochemicals based insect management
techniques, assessment of lethal dose/concentrations, strategies for efficient biological control
practices, bioinsecticidal formulations and mechanisms of action involving RNAi technology,
light-trap collection of insects, the use of sex pheromonal components and attractants for pest
insect capture, measures to increase plant resistance in forest plantations, the use of various
baculoviruses as biopesticides, and effect of a pathogenic bacterium against an endangered
butterfly species. There are several other chapters that focus on insect vectors, including biting
midges as livestock vectors in Tunisia, mosquitoes as vectors in Brazil, human disease vectors
in Tanzania, pathogenic livestock and human vectors in Africa, insect vectors of Chagas
disease, and transgenic and paratransgenic biotechnologies against dipteran pests and
vectors. This book targets general biologists, entomologists, ecologists, zoologists, virologists,
and epidemiologists, including both teachers and students.

Evolution gave rise to a prominent insect diversity at every level of ecological niche.
Since then, hordes of insects have threatened human and cattle health as well as most
of all green lands and agricultural crops. Now, the insect problem expands from many
mutant forms of yellow dengue fever mosquitoes to highly-resistant larvae of most all
various phytophageous species. The tremendous expansion of insects is due not only
to an increasing resistance capacity to insecticides, but also to a strong capacity for
adapting to different climate and environmental changes, including global warming.
Obviously insects display a number of rudimentary systems to build an extremely
efficient organism to survive in a changing world. In many species, one pheromone
molecule is enough to trigger mating behavior. Therefore, insects have become crucial
models not only for evolutionary studies, but also for understanding specific
mechanisms underlying sensory-based behaviors. Most of insect species such as ants,
beetles, cockroaches, locusts, moths and mosquitoes largely rely on olfactory cues to
explore the environment and find con-specifics or food sources. A conglomerate of
renowned international scientific experts is gathered to expose the insect problem on
the various continents of the planet and propose an alternative to the use of toxic
insecticides. Sex pheromones, specific chemical signals necessary for reproduction,
and pheromone detection in insects are described with full details of the olfactory
mechanisms in the antennae and higher centers in the brain. Thus, new synthetic
pheromones and/or plant odors with specific molecular target sites in the insect
olfactory system are proposed for sustainable development in agricultural and
entomological industries. Disrupting insect pheromone channels and plant odor
detection mechanisms is solemnly envisioned as a unique way to control invasive
insect pest species while preserving human and environment safety.
Historical observations of plant-plant chemica interactions. Historical observation of
plant-animal chemical interactions. Allelopathy in agriculture. Plant-nematode chemical
interactions in agriculture. Plant-insect and insect-insect chemical interactions in
agriculture. Possible uses in insect control of chemical interactions between organisms.
Chemical interactions involving crop plants and animals other than insects and
nematodes (including pheromones). A glimpse into the future.
This text explores biocommunication in insects, including the role of chemical signals in
insect-plant interactions; the application of pheromones; neuroethological approaches;
and the evolution of communication using the example of the queen honey-bee
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pheromones.
A valuable new reference on insect behavior, this exceptional new text delves into the
primary sensory communication system used by most insects -- their sense of smell.
Insect Pheromone Biochemistry and Molecular Biology covers how insects produce
pheromones and how they detect pheromones and plant volatiles. Since insects rely on
pheromone detection for both feeding and breeding, a better understanding of insect
olfaction and pheromone biosynthesis could help curb the behavior of pests without the
use of harmful pesticides and even help to reduce the socio-economic impacts
associated to human-insect interactions. Covers biochemistry and molecular biology of
insect pheromone production Explains pheromone production in moths, beetles, flies,
and social insects Describes pheromone and plant volatile reception
Plant based Biotechnology has come to represent a means of mitigating the problems
of global food security in the twenty first century. Products and processes in agriculture
are increasingly becoming linked to science and cutting edge technology, to enable the
engineering of what are in effect, designer plants. One of the most successful, non
chemical approaches to pest management and disease control, which seeks a solution
in terms of using living organisms to regulate the incidence of pests and and
pathogens, providing a `natural control' while still maintaining the biological balance
with the ecosystem. This volume, describes the various biological agents used to
control insect pests of a variety of crops. Readers may also be interested in Volume 1:
Crop diseases, Weeds and Nematodes, published in December 2000, ISBN
0-306-46460-8.
The authoritative overviews in this volume provide a wealth of practical information on
current approaches to the study of insect-plant interactions. Methods described include
direct behavioral observation; assays of host finding, oviposition, and feeding behavior
of insect herbivores; post-ingestion physiological effects; measurement of food quality
and sensory responses of insects to plant stimuli; chemical isolation and identification
of active phytochemicals; evaluation of plant resistance to insects; and the biochemistry
of allelochemic interactions.

Originally published in 1987, the introduction states: "the authors have
successfully accomplished their program – to explain, based on physical
representations, the observed relations among various parameters of wristpendulum oscillations. Thereby a set of new ideas and concepts, including those
developed recently by the scientific school to which the authors belong, are
introduced to biology. These concepts are closely related to the experimental
data. This accomplishment makes the book especially attractive and
demonstrates once more the productivity of applying physics to biology." "Clear
language, simple figures, and physical examples illuminate rather complicated
problems. These attractive features should make the book intelligible to a variety
of investigators in the field of motor control, not only to the specialists with
physical and mathematical education." From the foreword: " Kugler and Turvey
have written strategic physical biology, and shown that, after all, dynamics
(including both kinetics and kinematics) may support a unitary physical view of
some of the profound operations of our brains... This is a grand start on what I
hope is a larger program of demystifying behaviour."
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Insect Chemical Ecology provides a comprehensive view of how natural selection
acts upon interacting organisms and how particular physical and biological
properties of chemical compounds act as constraints upon which natural
selection may act. Individual chapters raise specific questions as to the nature of
these interactions. The first part contains reviews on antagonistic and mutualistic
chemical interactions, the `raw materials' of chemical evolution, the economics of
offensive and defensive chemicals, and neurobiology. The second part discusses
particular problems such as the evolution of resistance, insect pollination,
learning, pheromones, sequestration of semiochemicals, the role of
microorganisms, sex attractants, the evolution of host races and biotypes, and
the role of semiochemicals and the evolution of sociality of insects. The last
chapter discusses the role of chemical-based pest management programs in an
ecological and evolutionary framework.
Twenty chapters explore the role of secondary plant substances as the central
aspect in plant-insect interactions. Such substances can act as repellents,
attractants, growth retardants, antifeedants, teratogens, sterilants and behavior
modifiers
Hormones, Brain and Behavior, Third Edition offers a state-of-the-art overview of
hormonally-mediated behaviors, including an extensive discussion of the effects
of hormones on insects, fish, amphibians, birds, rodents, and humans. Entries
have been carefully designed to provide a valuable source of information for
students and researchers in neuroendocrinology and those working in related
areas, such as biology, psychology, psychiatry, and neurology. This third edition
has been substantially restructured to include both foundational information and
recent developments in the field. Continuing the emphasis on interdisciplinary
research and practical applications, the book includes articles aligned in five main
subject sections, with new chapters included on genetic and genomic techniques
and clinical investigations. This reference provides unique treatment of all major
vertebrate and invertebrate model systems with excellent opportunities for
relating behavior to molecular genetics. The topics cover an unusual breadth
(from molecules to ecophysiology), ranging from basic science to clinical
research, making this reference of interest to a broad range of scientists in a
variety of fields. Comprehensive and updated coverage of a rapidly growing field
of research Unique treatment of all major vertebrate and invertebrate model
systems with excellent opportunities for relating behavior to molecular genetics
Covers an unusual breadth of topics and subject fields, ranging from molecules
to ecophysiology, and from basic science to clinical research Ideal resource for
interdisciplinary learning and understanding in the fields of hormones and
behavior
Insect Pheromone Biochemistry and Molecular Biology, Second Edition, provides
an updated and comprehensive review of the biochemistry and molecular biology
of insect pheromone biosynthesis and reception. The book ties together historical
information with recent discoveries, provides the reader with the current state of
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the field, and suggests where future research is headed. Written by international
experts, many of whom pioneered studies on insect pheromone production and
reception, this release updates the 2003 first edition with an emphasis on recent
advances in the field. This book will be an important resource for entomologists
and molecular biologists studying all areas of insect communication. Offers a
historical and contemporary perspective, with a focus on advances over the last
15 years Discusses the molecular and regulatory mechanisms underlying
pheromone production/detection, as well as the evolution of these processes
across the insects Led by editors with broad expertise in the metabolic pathways
of pheromone production and the biochemical and genetic processes of
pheromone detection
Pheromone Biochemistry covers chapters on Lepidoptera, ticks, flies, beetles,
and even vertebrate olfactory biochemistry. The book discusses pheromone
production and its regulation in female insects; as well as reception, perception,
and degradation of pheromones by male insects. The text then describes the
pheromone biosynthesis and its regulation and the reception and catabolism of
pheromones. Researchers in the areas of chemistry, biochemistry, entomology,
neurobiology, molecular biology, enzymology, morphology, behavior, and
ecology will find the book useful.
Insect Pheromone Biochemistry and Molecular BiologyAcademic Press
Specialist Periodical Reports provide systematic and detailed review coverage of progress in
the major areas of chemical research. Written by experts in their specialist fields the series
creates a unique service for the active research chemist, supplying regular critical in-depth
accounts of progress in particular areas of chemistry. For over 80 years the Royal Society of
Chemistry and its predecessor, the Chemical Society, have been publishing reports charting
developments in chemistry, which originally took the form of Annual Reports. However, by
1967 the whole spectrum of chemistry could no longer be contained within one volume and the
series Specialist Periodical Reports was born. The Annual Reports themselves still existed but
were divided into two, and subsequently three, volumes covering Inorganic, Organic and
Physical Chemistry. For more general coverage of the highlights in chemistry they remain a
'must'. Since that time the SPR series has altered according to the fluctuating degree of activity
in various fields of chemistry. Some titles have remained unchanged, while others have altered
their emphasis along with their titles; some have been combined under a new name whereas
others have had to be discontinued. The current list of Specialist Periodical Reports can be
seen on the inside flap of this volume.
Contents: Introduction, Insects Living in Water, Plant Eating Insects, Carnivorous Insects,
Social Life, Diversity of Insects, Insects Hormones, Insects Pheromones.
Comprehensive Overview of Advances in Olfaction The common belief is that human smell
perception is much reduced compared with other mammals, so that whatever abilities are
uncovered and investigated in animal research would have little significance for humans.
However, new evidence from a variety of sources indicates this traditional view is likely overly
simplistic. The Neurobiology of Olfaction provides a thorough analysis of the state-of-thescience in olfactory knowledge and research, reflecting the growing interest in the field.
Authors from some of the most respected laboratories in the world explore various aspects of
olfaction, including genetics, behavior, olfactory systems, odorant receptors, odor coding, and
cortical activity. Until recently, almost all animal research in olfaction was carried out on
orthonasal olfaction (inhalation). It is only in recent years, especially in human flavor research,
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that evidence has begun to be obtained regarding the importance of retronasal olfaction
(exhalation). These studies are beginning to demonstrate that retronasal smell plays a large
role to play in human behavior. Highlighting common principles among various species –
including humans, insects, Xenopus laevis (African frog), and Caenorhabditis elegans
(nematodes) – this highly interdisciplinary book contains chapters about the most recent
discoveries in odor coding from the olfactory epithelium to cortical centers. It also covers
neurogenesis in the olfactory epithelium and olfactory bulb. Each subject-specific chapter is
written by a top researcher in the field and provides an extensive list of reviews and original
articles for students and scientists interested in further readings.
Edited by acclaimed science writer and physicist James Trefil, the Encyclopedia's 1000 entries
combine in-depth coverage with a vivid graphic format to bring every facet of science,
technology, and medicine into stunning focus. From absolute zero to the Mesozoic era to
semiconductors to the twin paradox, Trefil and his co-authors have an uncanny ability to
convey how the universe works and to show readers how to apply that knowledge to everyday
problems.
Intraspecific communication involves the activation of chemoreceptors and subsequent
activation of different central areas that coordinate the responses of the entire
organism—ranging from behavioral modification to modulation of hormones release. Animals
emit intraspecific chemical signals, often referred to as pheromones, to advertise their
presence to members of the same species and to regulate interactions aimed at establishing
and regulating social and reproductive bonds. In the last two decades, scientists have
developed a greater understanding of the neural processing of these chemical signals.
Neurobiology of Chemical Communication explores the role of the chemical senses in
mediating intraspecific communication. Providing an up-to-date outline of the most recent
advances in the field, it presents data from laboratory and wild species, ranging from
invertebrates to vertebrates, from insects to humans. The book examines the structure,
anatomy, electrophysiology, and molecular biology of pheromones. It discusses how chemical
signals work on different mammalian and non-mammalian species and includes chapters on
insects, Drosophila, honey bees, amphibians, mice, tigers, and cattle. It also explores the
controversial topic of human pheromones. An essential reference for students and researchers
in the field of pheromones, this is also an ideal resource for those working on behavioral
phenotyping of animal models and persons interested in the biology/ecology of wild and
domestic species.

The chapters in this volume have an international authorship and include some
valuable data compilations that have not previously been assembled. Researchers in
insect behaviour should be aware of the discoveries and theories based on other
animals such as birds and mammals and the chapter on ethology ensures that insect
data are placed in perspective. The tremendous explosion in knowledge and
understanding of pheromones in the last decade is reflected in this volume, where six of
the l5 chapters are concerned with the physiology and behaviour of insects under the
influence of pheromones. More complex patterns of animal behaviour are described in
chapters on feeding, courtship and mating, and migration, while features underlying the
mechanisms of behavioural activity are covered in chapters on learning, colour change,
chemical control and genetic analysis. Each chapter is fully illustrated and referenced
and will prove invaluable not only for entomologists but also for behavioural scientists
and biologists in general.
Plant Metabolics, Volume 98, the latest release in the Advances in Botanical Research
series, highlights new advances in the field, with this new volume presenting interesting
chapters on a variety of intriguing topics, including Developmental metabolomics to
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decipher and improve fleshy fruit quality, Specialized metabolites in seeds, Untangling
plant immune responses through metabolomics, Plant metabolomics to the benefit of
crop protection and growth stimulation, Metabolomics in plant-microbe interactions in
the roots, A practical guide to implementing metabolomics in plant ecology and
biodiversity research, Plant metabolomics and breeding, Plant genome-scale metabolic
networks, Metabolite imaging by mass spectrometry: A new discovery tool, MS- and
NMR-metabolomic tools for the discrimination of wines: Applications for authenticity
Provides the authority and expertise of leading contributors from an international board
of authors Presents the latest release in the Advances in Botanical Research series
Updated release includes the latest information on the Plant Metabolics
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