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Some key references to Chemical Ecology. Evolution of feeding preferences in phytophagous insects.
Chemical interactions between species. Secondary plant substances and warning colouration in insects. Pp in,
H. Symposia of the Royal Entomological Society of London. Academic Press, New York. Control of Insect
Behavior by Natural Products. Coevolution of Animals and Plants. University of Texas Press, Austin.
Biochemical Interaction Between Plants and Insects. Recent Advances in Phytochemistry Plenum Press, pp.
Biochemical Aspects of Plant and Animal Coevolution. Academic Press, London, pp. Their Interaction with
Secondary Plant Metabolites. Second edition in press as 2 volumes due in The Chemical Ecology of Insects.
Sinauer, Sunderland, pp. Chemical Mediation of Coevolution. Academic Press, San Diego, pp. Their
Interactions with Secondary Plant Metabolites. Academic Press, San Diego. Introduction to Ecological
Biochemistry. Chemical Ecology of Insects 2. The chemistry of biotic interaction. National Academy Press,
Washington, pp. Phytochemical Diversity and Redundancy in Ecological Interactions. Induced Responses to
herbivory. The University of Chicago Press, Chicago, pp. Environmental Physiology of Plants. Responses of
Plants to Environmental Stresses. Secondary Metabolism in Microorganisms, Plants and Animals. The
evolution of chemical signal-receptor systems from slime moulds to man. Oxford University Press, Oxford.
Learning and flower use in butterflies: Hypotheses from honey bees. Host detection by chemically mediated
associative learning in a parasitic wasp. Enhancement of insect pheromone responses by green leaf volatiles.
Parasitic wasps orient to green leaf volatiles. Odour Communication in Animals. Insects pharmacophagously
utilizing defensive plant chemicals pyrrolizidine alkaloids. Scent-rubbing and status signalling by male
mammals. Sinauer, Sunderland, pp several papers - competition is included under pheromonal communication
in the "chemical-mediated spacing" section, eg. For marine systems see: Chemical and Biological
Perspectives. Natural products chemistry in the marine environment. Springer-Verlag, New York, pp. Warning
coloration and mimicry. Direct and Indirect Impacts on Aquatic Communities. University Press of New
England, Hanover. The Science of Allelopathy. Induced resistance and interspecific competition between
spider mites and a vascular wilt fungus. Principles and practices in Plant Ecology. Orobanche and other plant
parasite factors. The chemical defenses of plants to pathogens and herbivores. The Dynamics of Host Defence.
Plant apparency and chemical defense. A general theory of plant herbivore chemistry. Sequestration of plant
natural products by insects. Annual Review of Entomology The role of pheromones, kairomones and
allomones in the host selection and colonization behaviour of bark beetles. Resource availability and plant
antiherbivore defense. Molecular Aspects of Insect-Plant Associations. Plenum Press, New York. Plant
consumers and plant secondary chemistry: The role of symbiotes: On the role of microbial symbiotes in
herbivorous insects. Chemical factors affecting selection of food plants by ruminants. Selection of winter
forage by subarctic browsing vertebrates: The role of plant chemistry. Adaptations of mammalian herbivores
to plant chemical defenses. Pp , in K. Symposium of the Royal Entomological Society of London. Blackwell
Scientific Publications, Oxford. The chemical ecology of defence in arthropods. Adaptive mechanisms and
strategies of prey and predators. Interactions among three trophic levels: Influence of plants on the interactions
between insect herbivores and natural enemies. Evolutionary and ecological implications of cardenolide
sequestration in the monarch butterfly. Chemical defence in chewing and sucking insect herbivores:
Phenolglucosides and interactions at three trophic levels: Pp , in E. Cardenolide-mediated interactions between
plants and herbivores. Defence and natural enemy foraging Compare defence and foraging in plants,
invertebrates and vertebates: Perspectives and Approaches from the Study of Lower Vertebrates. The
University of Chicago Press, Chicago. Trends in Ecology and Evolution 5 2: Prey defence and predator
foraging. Pages In, M. Crawley editor , Natural Enemies: The population biology of predators, parasites and
diseases. Terrestrial and aquatic systems:
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Jennifer Thaler, Cornell University In a commercial orchard, in a tree, you may have seen a special trapâ€”a
sticky cardâ€”that uses insect pheromones to trap pests. But have you spent much time thinking about how
plants use defensive chemicals as well? Plants use a variety of natural defense mechanisms to counter attacks
by pests. Farmers can manage crops to maximize plant defenses. In nature, insects not only send chemical
signals to each other, but also to other plants. Meanwhile, plants send chemical messages to insects, to other
plants, and within parts of a single plant. Nature abounds with chemical signals. Scientists hope to better
understand these signals to control pests as well as support bees and other beneficial insects. The Northeastern
IPM Center is part of a five-year, multi-state research and extension project that began in to harness chemical
ecology to address pest and pollinator priorities. These efforts aim to reduce the impacts of insect pests,
protect valuable pollinators, support organic agriculture, and develop holistic, ecology-based systems.
Meanwhile, demand for organic fruit and vegetables continues to grow, and producers are demanding holistic,
ecology-based systems. On one level, researchers are studying the chemical structures of the substances that
mediate communication between pests, crops, and beneficial organisms. Scientists are also interested in
understanding the effects of pesticides on non-target organisms such as pollinators and natural enemies of
pests. Another area of interest is the effects of domestication on plant and animal chemical ecology. Do these
chemical communication channels become weaker after years of domestication? Are there ways humans can
maintain their strength for optimal crops? This project represents a departure from many typical studies that
focus on a particular crop or pest. It essentially is a holistic and interdisciplinary project. Practical outcomes of
the project could be a method to suppress agricultural pests, develop crops that resist or do not attract pests, or
finding out how to create chemical volatiles that could repel pests from crops. This multi-state effort allows
for a comprehensive approach to studying chemical ecology in pests and pollinators, as well as share resources
such as expensive analytical instruments. In one area of study, for example, scientists are trying to determine
which plant volatile chemicals lure natural enemies to the plant and defend it. Researchers have found
evidence that plants attract natural enemies when attacked. Researchers are hoping to understand these
relationships better. Researchers are also trying to understand the effects of pesticides and secondary
metabolites in pollen and plant nectar, and how these may influence pollinator infection dynamics. They also
want to be able to understand better if pollinators self-medicate, or create their own medicine, when exposed
to secondary compounds in flowers. With this knowledge, farmers could better manage crops, maximize plant
defenses, control pests, protect pollinators, support organic agriculture, by using holistic, ecology-based
systems. For further details, see http: If republishing our news, please acknowledge the source "From
Northeast IPM Insights" along with a link to our website.
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This chapter has been fully reviewed by Mr StÃ©phane La Barre of the Roscoff Biological Station (CNRS), and has
benefited greatly from his many and interesting comments and suggestions. I wish to thank him very sincerely.

We live by our eyes and ears and tend generally to be oblivious to the chemical happenings in our surrounds.
Such happenings are ubiquitous. All organisms engender chemical signals, and all, in their respective ways,
respond to the chemical emissions of others. Chemical ecology is the study of ecological interactions between
organisms mediated by chemicals produced by those organisms. Chemical interactions between organisms can
be analyzed across all organizational levels, reaching from cell-cell interaction and intraspecific and
multitrophic-level interactions to whole community interactions and environmental ecological processes.
Because of their ubiquity, chemical signals that carry information semiochemicals can be categorized by the
types of ecological interactions they mediate, such as intraspecific social communication, antagonistic
interactions, and mutualism. Accordingly, this article is organized into three core areas, one formed by the
chemicals mediating interactions between members of the same species pheromones , and the others by
interspecific interactions involving allomones where the sender benefits , and synomones where both sender
and receivers benefit. A fourth group of signals, kairomones where the receiver benefits , can comprise all
other signal categories when they are perceived and utilized by a third organism that itself gains a benefit from
eavesdropping on communication between others. The very rapid growth of the chemical ecology literature
over recent decades has been, in part, driven by the growing appreciation of the high economic value of
understanding chemical communication, reaching from applications in pest management over the control of
disease vectors in agriculture to the use of chemical signals in medicine. Moreover, the field has dramatically
profited from innovations in analytical chemistry, making the separation of complex compound mixtures as
well as the identification of compound structures efficient and accessible to a broader community of
researchers. Recent advances in molecular ecology have aided an even more rapid mechanistic and functional
analysis of semiochemicals, leading to a modern consolidation of different research fields. This collection of
significant publications focuses on the functional and evolutionary analysis of chemical signals important in
mediating ecological interactions. Moreover, attention has been given to publications that provide conceptual
frameworks and are among the most highly cited in the respective subdisciplines. They can thus provide a
good introduction for the interested reader and allow efficient forward and backward searching for more
detailed information. General Overviews The field of chemical ecology as such is relatively young, but it has
experienced a very rapid growth in the past few decades, primarily fueled by more readily available chemical
analytical and molecular methods. This, on one hand, explains the limited number of concise textbooks in this
field, but on the other hand, it also explains the increasing impact and explanatory power chemical ecology has
in almost all fields of ecology, evolutionary biology, and biochemistry. The coevolutionary aspects of
chemical communication has always been a major concern of the field, and it is nicely summarized in Spencer
Harborne was one of the first textbooks to reach a broader audience of students. The textbooks and collections
of articles cited in this section either provide a general overview or focus on the chemical ecology of particular
groups of organisms, while also allowing the extraction of the principal and generally applicable concepts. The
book covers algal chemical ecology of both freshwater and marine habitats. Breithaupt, Thomas, and Martin
Thiel. Chemical communication in crustaceans. Advances in insect chemical ecology. Eisner, Thomas, and
Jerrold Meinwald, eds. The chemistry of biotic interaction. A collection of articles providing a broad overview
of the major research areas in chemical ecology. Introduction to ecological biochemistry. A textbook that
describes many aspects of biochemical interactions between plants and insects in a didactically immaculate
way. Chemical ecology of vertebrates. The first comprehensive textbook that entirely focuses on vertebrate
chemical ecology. It covers all four areas of chemical interaction, through pheromones, synomones,
kairomones and allomones. A collection of articles that provides a comprehensive view on how natural
selection may shape insect chemical interactions with their biotic environment. This book was the first concise
introduction into the new field of chemical ecology and was based on a lecture series taught at Syracuse

Page 3

DOWNLOAD PDF INTRODUCTION TO CHEMICAL ECOLOGY
University. It provides basic terminology and a theoretical framework for the then newly formed field.
Chemical mediation of coevolution.
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References Abstract Chemical ecology is the study of the structure, origin and function of naturally occurring
chemicals that mediate intraspecific or interspecific interactions. These chemicals are known as
semiochemicals. Depending on the function of a semiochemical, this group of chemicals can be further
divided into three classes: At the heart of the discipline are modern analytical instrumentation, careful
observational biology and good bioassay design. Research during the past 50 years has identified many
different semiochemicals. Several of these chemicals are currently in use as pest control agents. Although the
majority of the early research focused on lepidopteran sex pheromones, in recent years, a shift is seen into
semiochemicals from other insects and noninsects such as mammals, marine animals or even microorganisms.
The field of chemical ecology has developed into a mature science with diverse practical applications, of
which currently pest control is the most important. Key Concepts Chemical ecology studies the structure,
origin and function of naturally occurring chemicals that mediate intraspecific or interspecific interactions.
Bioassays are crucial in successfully identifying active semiochemicals. Semiochemicals are divided into
different categories, depending on their function in an organism. Chemical ecology has developed into a
mature global science during the past 50 years. Chemical ecology has benefited greatly from the advances in
analytical instrumentation, such as mass spectrometry, gas chromatography and liquid chromatography.
Chemical ecology has a much wider application than only its use in pest control. Categories of
semiochemicals, with examples of their biological function Howse,. The diversity of the semiochemical
geranial. Sex pheromone component of the oriental fruit moth. An example of a tritrophic interaction:
Schwartz, Colorado State University, Bugwood. Licensed under a Creative Commons Attribution 3. Diagram
illustrating the dynamic plantâ€”animal interactions Harborne,. Flow chart of procedure for isolation and
identification of pheromones Stevens,. References Breer H Molecular mechanisms of pheromone reception in
insect antennae. Evans HE Insect Biology, pp. Ha T and Smith D Odorant and pheromone receptors in insects.
Frontiers in Cellular Neuroscience 3: Annual Review of Entomology Howse PE Pheromones and behaviour.
Stevens IDR Chemical aspects of pheromones. Biology, Biochemistry and Chemical Ecology. National
Academies of Science. The University of Chicago Press. Their Interaction with Secondary Plant Metabolites.
Chapter 5 : References to Chemical Ecology
Introduction "Ours is a world of sights and sounds. We live by our eyes and ears and tend generally to be oblivious to
the chemical happenings in our surrounds.

Chapter 6 : Introduction to Aquatic Ecology - Regional Aquatics Monitoring Program (RAMP)
The development of research in chemical ecology since the s is evidenced by the existence of several scientific journals
entirely dedicated to this new science, such as the Journal of Experimental Marine Biology and Ecology (launched in ),
Biochemical Systematics and Ecology (), Marine Environmental Research (), the Journal of.

Chapter 7 : Ecology introduction (video) | Ecology | Khan Academy
To survive in the varied ocean ecosystems they occupy, marine invertebrates have evolved an array of biochemical
innovations that allow them to adapt and thrive in often extreme environments.

Chapter 8 : Chemical Ecology Could Address Pests, Help Pollinators - Northeastern IPM Center
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Some key references to Chemical Ecology. (Organized according to the schedule and in chronological order - the "*"
indicates that SM has the reference, otherwise the references are in the WMU library, except for those marked"*").

Chapter 9 : Introduction to Biology
Introduction to Aquatic Ecology Ecology is the scientific study of how organisms interact with each other and with their
calendrierdelascience.com includes relationships between individuals of the same species, between different species,
and between organisms and their physical and chemical environments.

Page 6

