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Insect chemical ecology, an important branch of modern ecology, is

a new intersectional discipline crossed with entomology, plant
protection, ecology, biochemistry and molecular biology. As early as
1950s, the world first Bombyx mori sex pheromone (Bombykol) was
identified by Butenandt’s research team in Germany. Five years after the
innovation, the hypothesis of pest control with environmental safe was
put forward by Wright (1964) in his article entitled “what is after the
pesticide”. Therefore, the discovery of silkworm sex pheromone could
be regarded as opening the door to the palace of Insect Chemical
Ecology. Insect Chemical Ecology aroused extensive attention of the
scientific community since the great progress was made in the last fifty
years. The research intensions in Insect Chemical Ecology has extended
from the sex pheromone to general pheromones, from the chemical
communication to behavioral regulation, from the induced direct defense
to indirect defense, from the identification of chemical information to
signal transduction and many other areas. And the investigation scopes
have extended increasingly also, involving intraspecific insects,
interspecific insects, between insects and plants, insects and micro-
organisms, and so on. Such a study with complex and wide field shows
the extensive adaptability of chemical ecology and also shows the deep

theoretical value and a good prospect for application. In this century,
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the Insect Chemical Ecology theory has begun to be tested from the
laboratory to the application in the production.

The tea plants were grown in warm temperate and subtropical
regions in our country, suffered heavily from insect pests. Frequent use
of chemical pesticides is not only caused pesticide residues, but also lead
to pest resistance, and outbreaks of the secondary pests. Therefore, it
is more desirable to use harmless “ green techniques” for pest
management. Under this concept, people placed high expectations on
tea pest chemical ecology. In the early 1990s, the research team headed
by Academician Zongmao Chen conducted the research on tea pest’s
chemical ecology, and got a lot of achievements. In more than ten
years, they launched a systematic study on tea volatiles. They
investigated on different tea pest induced volatiles fingerprints, as well
as the formation, dynamic characteristics and ecological regulation to
pest populations in tea plantation ecosystem. Their researches have
gradually turned from the theory to application, showing a larger
prospect. In recent years, a number of monographs on Insect Chemical
Ecology have been published in our country, however, these
publications are involves wider scopes of plants. This time, academician
Chen’s team planned to publish a “tea pest chemical ecology”, it will
undoubtedly promote the development of Insect Chemical Ecology in
China, especially will promote the use of chemical ecology in tea pest
management, it is worthy of our congratulations. We are hope that tea
pest chemical ecology continues to acquire a breakthrough in the future

research.

Academician of the Chinese Academy of Engineering
Yuyuan GUO
March 2013
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Insect chemical ecology is a branch of Entomology that focuses on

the intraspecific or interspecific chemical communication between insects
and interactions of insect with other organisms, probes into the role and
function of chemical signals in host searching behavior, life and
propagation of insect, and the field of cooperative evolution of secondary
metabolites of plants, is one of the most active branches in the field of
international entomology and chemical ecology. In the recent half
century, the development of insect ecology was intersected and fused
with the disciplines of biochemistry, molecular biology. ecology. plant
physiology, insect physiology, microbiology, electro-physiology.
behavioral science, landscape ecology and environmental science etc.
The intersections and fusion of various disciplines were the important
factor in the social prosperity and development in the past century; it
reflected the progress and rationalization of scientific idea. Chemistry is
an ancient subject, many achievements emerged from the chemistry
changed the life of humanbeing. For example, the discovery of chemical
fertilizer in 1843 increased the output of crops significantly. The
achievement of chemical pesticides in 1938 controlled the harmful
organisms and ensured the bumper harvest of agriculture. However, the
over application of chemical fertilizers and pesticides brought about the
unexpected consequences, such as severe contamination of environment,

pesticide residues remaining on agricultural products, resistance to




pesticides and the resurgence of harmful organisms. It can be attributed
to the lack of the idea that related with the ecology in the development
of chemical subject at that time, but not the fault of chemical subject.
In 1962, a monograph named “Silent Spring” was published by Rachal
Carson, who is an American marine biologist. In this book, she
described a possible future consequence by using the scientific
prediction. The publication of this monograph could be regarded as the
prelude of chemical ecology. The coming out of chemical ecology
realized the intersection of chemistry and ecology, made the chemistry
subject armed with the idea of ecology, and become a new discipline
with novel thinking and active in the field of natural science.

The discovery of the first insect sex pheromone symbolized the
coming out of chemical ecology in 1959, however, the investigation in
chemical ecology was gradually developing in depth, and the research
field was gradually broader and broader. The investigation was started
from sex pheromone in the very early period, and extended to
allelopathy between organisms, insect pheromones and behavior, the
indirect resistance function of insect induced plant volatiles, intraspecific
or interspecific chemical communications and chemosensory, insect
chemical signalings, population regulation and some other research
fields as well. The macroscopic depth of the investigation level was
developed from the individual level to the population, community and
ecological system, the microscopic depth of investigation was developed
from the individual to molecular level and genome level.

Tea grown in the temperate zone, subtropical zone and tropical
zone in China, and the insect pests were occurred all over the year. The
over-application of pesticides was not only induced the pesticide residue
problem, but also occurred these problems including the resistance of
insect pests to pesticides and the resurgence of secondary pests etc. Tea
is a beverage beneficial to human health. So, the planters expect to
conduct the Green Control System by using the innocent management

methods, in order to get a kind of non-polluted healthy drink. Based on




Forward

this background, my research group started to conduct the investigation
and probed into the chemical ecology of tea pests since the nineties of
20" Century. During the period of more than 10 years, the researches
were supported by the National Natural Science Foundation, Modern
Agro-industry Technology Research System (CARS), National Sci-
Tech Sustaining Plan, Public Welfare Industry Scientific Item,
Important Item of Scientific and Technological Bureau of Zhejiang
Province, Natural Scientific Foundation of Zhejiang Province etc. Some
achievements were obtained in the investigations on the fingerprint of
volatiles induced by tea pests, the formation and dynamic changes of
volatiles in tea ecological system and the function of ecological
regulation on the tea pests population. Although there were some
monographs on the insect chemical ecology published in China,
however, they were mainly related to the basic theory on the chemical
ecology. This monograph is focused on the tea plant, and discusses the
chemical communication between tea pests and tea plants. The contents
of this monograph are mainly selected from the investigation in our
research group. Besides, the historical information and some
achievements from other countries were also collected for the purpose of
the integrity of information. This book will provide some references on
the chemical ecology of insect pests theoretically; it will also provide
some new ideas on the innocent management of tea pests. It was
expected that the publication of this book will improve and promote the
green control of harmful organisms in tea industry based on the
theoretical and practical investigation, and also make some contributions
on the development of insect chemical ecology in China.

This book is supported by Modern Agro-industry Technology
Research System (CARS) and Tea Research Institute of Chinese
Academy of Agricultural Sciences (TRICAAS). Professor Yajun Yang.,
who is superintendent of TRICAAS and scientist in chief of CARS in
Tea industry, give us much courage and help during writing. We are

much appreciated for the great support from Prof. Xindi Zhou of




Shanghai Scientific and Technological Publisher in the edition and hard
work on this book. Due to the time limit, of course, there were some
mistakes and omissions appeared in this book, we hope the readers and

experts give us some criticism and ideas during the reviewing process.

Zongmao CHEN
August 2012, Hangzhou
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