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PREFACE

There has never been a time when the importance of
plants has been clearer and our understanding of them
has been more urgent. This century’s history of regional
famine and global population growth has had a pro-
found impact on the course of politics, research, and
land-use management. In the 1970s, a “green revolution”
resulted in the development and promotion of astonish-
ingly productive new varieties of grains, using the princi-
ples of plant physiology, pathology, and genetics. For a
while, the result was indeed an increase in food supply, a
reduction of land devoted to agricultural use, and an
avoidance of famine. These benefits, however, came at a
cost—an increasing dependence on mechanized farming
and use of fertilizers, a decreased diversity of crop geno-
types, and a (still) increasing human population. Ulti-
mately, the rising population brought per-capita food
production back down to pre-revolution levels. Now we
are entering a “gene revolution,” which no doubt will re-
sult in another round of food production increases. Will
we pay the same costs again, or can we instead learn
more about plants, the environment, and ourselves to
avoid repeating this unprofitable loop? At the same time,
now late in the twentieth century, we face additional seri-
ous problems of pollution as it alters the world’s atmo-
sphere and climate. Will the Earth’s carrying capacity for
humans (and all other species) decline or expand as a re-
sult of these changes? We who are writing this book do
not have the answers; we hope and trust that you, who
are about to read it, will find the solutions.

This book is the capstone to a series of plant biology
textbooks that share a lineage of related authors. That lin-
eage is probably lengthier than for any other existing bi-
ology textbook in the world. The ancestral book, A
Textbook of General Botany, was co-authored in 1924 by
Richard M. Holman, at the University of California,
Berkeley, and Wilfred W. Robbins, in the Botany Division
of what was then called the University Farm, located in
the small town of Davis. The book was widely adopted
through its four editions. After Richard Holman passed
away, Professor Robbins invited a young faculty member
in the Farm’s Botany Division to be co-author with him of
a 1950 book, Botany: An Introduction to Plant Science. That
faculty member was T. Elliot Weier, a cytologist and pio-
neer in the use of the electron microscope. After Wilfred
Robbins’ death, Dr. Weier invited a plant physiologist
colleague in the department, C. Ralph Stocking, to
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become co-author of the second and third editions.
Michael Barbour, a plant ecologist, joined Weier and
Stocking on the fourth (1970) and fifth (1974) editions and
Tom Rost, a developmental anatomist, joined for the
sixth edition (1982). Plant physiologist Robert Thornton
helped them write two editions of a smaller book called
Botany: A Brief Introduction to Plant Biology (Rost et al.,
1979 and 1984). Now, Terence Murphy, a molecular plant
biologist, has become co-author number eight in a story
that has wound through 13 versions/editions, 74 years,
hundreds of thousands of books printed, two publishers,
and four generations of readers. Welcome to you, the
fourth generation!

What is new and characteristic in this edition? Al-
though the coverage of material is complete, its level of
detail will not overwhelm students taking a one-quarter
or one-semester course. An entirely new art program pro-
vides pedagogically useful and attractive illustrations, in-
cluding more than 70 full-color micrographs in the plant
anatomy chapters alone. Throughout the text many inter-
esting boxed essays introduce applied topics ranging
from bee pollination, harvesting peat bogs for the genera-
tion of electricity, and the use of botany in forensic medi-
cine, to the making of oak wine barrels.

We have included a new chapter on the chemistry of
life which integrates and spans basic inorganic chemistry
and biological molecules. The four chapters on plant
anatomy are now arranged from meristems and tissues to
organs in a sequence that better captures plant function
and facilitates comprehension by the reader. Metabolic
chapters immediately follow anatomy chapters and con-
tinue to focus on the links between form and function.
Three new chapters—plant life cycles, genetics, and
biotechnology—provide an important conceptual frame-
work for the last third of the book. Also, the classification
system we follow is more modern, taking advantage of
recent research about plant phylogeny.

What else is new? The text has been thoroughly up-
dated and some sections have been expanded. The new
coverage of positional information theory explains cell
differentiation on the basis of position. The discussion of
meristem structure and function is expanded. We include
new information on rhizospheres and on the relationships
between roots, soil, and microorganisms as well as infor-
mation on root function and specializations. We have ex-
panded the discussion of monocot stems and updated our
treatment of leaf specializations as related to environmen-
tal adaptations and responses to stress. The presentation
of photosynthesis shows both the historical development
of research and our current understanding of the intracel-
lular locations of various steps in this complex process.
This edition includes expanded coverage of the various
strategies to cope with environmental stresses, such as
trapping CO, at night by succulent plants, and variations
in the carbon cycle exhibited by decreasing the water po-
tential of their guard cells. Recent principles of membrane
transport are applied to the question of how roots take up




minerals. The treatment of reproduction and pollination,
as well as seed dispersal, is all new. The topic of stress sig-
nals as newly recognized plant hormones, along with the
relation of hormones and signal cascades to gene expres-
sion, is thoroughly updated. The coverage on the critical
comparison of two hypotheses to explain cell wall ex-
pansion—microfibril breakage and re-attachment and
“extendin” is newly revised. The new chapter on bio-
technology has a thorough discussion of the methods of
transforming plant cells, the uses of transformation in
plant improvement (actual and contemplated), and ques-
tions regarding the dangers of transformation. The pre-
sentation of endosymbiosis as a source of evolutionary
variety, with an outline of the molecular evidence for en-
dosymbiosis is expanded. There is an updated discussion
of the cellular aspects of the establishment of the Rhizo-
bium/legume symbiosis. The text includes new material
on the hypersensitive response as one method by which
plants defend themselves against parasites. It also in-
cludes major expansion of the plant ecology chapters,
with a unique emphasis on the ecological and adaptive
value of fungal traits. The chapters on plant diversity and
the evolutionary connections of the plant groups have
been upgraded with many new photographs.

Several pedagogic practices pervade each chapter of
the text. (1) Topics are intimately integrated so that form
is immediately linked with function, environment, and
evolutionary significance. (2) Summary statements are
used as headings to alert the reader to the main point of
the section to come. (3) We have reduced jargon to those
terms we consider absolutely essential, and each term is
defined the first time it is used. (4) Only illustrations that
complement and clarify the text are used. (5) Connections
between basic science and applied science (technology)
are explicitly made, and boxed essays focus on topics of
general interest. (6) At the end of each chapter, major con-
clusions are highlighted in summary and question sec-
tions. We have tried to choose the most reader-friendly
literature to recommend for further reading, rather than
merely the most recent—but less accessible—references.
(7) Our common goal has been to devote space to each
topic in proportion to its complexity and difficulty.

We have also listened to our reviewers regarding the
breadth and sequence of topics they require to support

the general botany/plant biology courses they teach.
: Consequently, structure, function, reproduction, behav-
ior, and biology of flowering plants precede chapters on
other organisms because the flowering plants are more
familiar to readers, making the new information more
easily absorbed. Our survey of the plant world includes
detailed excursions into the Protista, Fungi, Monera, and
viruses as well as into the Kingdom Plantae. The overall
sequence of major subjects in the book builds from me-
tabolism to whole plant function to reproduction within
flowering plants, then from primitive to advanced plants
in a series of survey chapters, concluding with an ecolog-
ical segment that ties together the entire book.

SUPPLEMENTS

InfoTrac College Edition. This online library is available
free with each copy of Plant Biology. It gives students ac-
cess to full articles—not abstracts—from more than 600
scholarly and popular periodicals dating back as much as
four years. The articles are available through InfoTrac’s
impressive database that has such periodicals as Discover,
Science, BioScience, Horticulture: The Magazine of American
Gardening, Agricultural Research, Journal of Soil and Water
Conservation, and The American Midland Naturalist.

Student Guide to InfoTrac’s College Edition. This guide
is on the Wadsworth Biology Resource Center site on
the World Wide Web. It has an introduction to InfoTrac
and a set of electronic readings for each chapter, updated
frequently.

Biology Resource Center. It contains hyperlinks and
practice quiz questions for each chapter. It also includes
flashcards for all glossary terms, botanical clip art, and
links to botanical organizations. The address for the
Wadsworth Biology Resource Center is

http: // www. wadsworth.com/biology

Introduction to the Internet. This 80-page booklet helps
students learn how to get around on the Internet when
using a browser such as Netscape, search engines, e-mail,
setting up home pages, and related topics. It lists useful
sites on the net that correspond to book chapters.

The Botanical Society of America Website. This site will
be maintained on the Wadsworth web page at
http://www. thomson.com

BioLink 2.0. With this presentation tool, instructors can
easily assemble art and database files with lecture notes
to create a fluid lecture that may help stimulate even the
least-engaged students. It includes almost all diagrams
from the text, animations and films from the general biol-
ogy CD, and art from other Wadsworth biology text-
books. BioLink 2.0 also has a Kudo Browser with an easy
drag-and-drop feature that allows file export into such
presentation tools as Power Point. Upon its creation, a file
or lecture with BioLink 2.0 can be posted to the Web,
where students can access it for reference or for studying
needs.

Instructor’s Manual with Test Items, written by Drs.
John Jackson and Joseph McCulloch, has an outline, ob-
jectives, key terms, detailed lecture outline, presentation
suggestions, and 40 test questions per chapter. The test
bank is also available in electronic form for IBM and Mac-
intosh in a test-generating data manager.

Laboratory Manual, written by Dr. Deborah Canington,
University of California, Davis, contains 22 experiments
and exercises, with numerous labeled photographs and
diagrams. Many experiments are divided into parts for
individual assignment, depending on available time.
Each consists of objectives, terminology, discussion (in-
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troduction, background, and relevance), a list of materi-
als for each part, procedural steps, and laboratory
quizzes.

Instructor’s Manual for the Lab Manual, also written by
Dr. Deborah Canington, contains lists of materials and
equipment, instructions for preparations of lab materials,
the sources of botanical materials, planting schedules,
and suggested lab schedules to fit different academic cal-
endars and lab lengths.

Study Guide and Workbook: An Interactive Approach,
written by Dr. Cherie Wetzel, lets students write answers
to questions and label diagrams, which are arranged by
chapter section with references to specific text pages.

Transparencies. Full-color acetates and black-and-white
masters are available.

Photo Atlas for Botany. In full-color, it includes more
than 600 labeled photographs and photomicrographs
utilizing light, transmission, and scanning electron mi-
croscopy, allowing students to recapture what they have
seen in lab.
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