‘ Preface to the second edition

Although it has been only five years since this bool was first published,
research activity during this period in many areas of plant develop-
ment has resulted in much new and important information. The basic
information on plant structure is quite stable. As a result, inclusion of
new information about various aspects of development comprise the
major changes in this 2nd edition. In addition, a new section on the
evolution of tracheary elements has been added.

The areas expanded andfor upgraded include the structure and func-
tion of the cytoskeleton, and its roles in cell wall formatien and pollen
tube tip growth; the role of auxin and other hormones in development,
especially in the development of tracheary elements, as well as in cam-
bial activity and tissue patterning, and the role of PIN proteins in the
mevement of auxin from cell to cell by auxin efflux transporters. The
discussion on the mechanism of movement of stomatal guard cells has
been expanded and improved. Sections on long-distance transport in
the secondary xylem and phloem have been modified to emphasize
widely accepted mechanisms of transport. and the discussion of bidi-
rectional transport in the phloem has been expanded. The discussion
of gravitropism has been brought up to date. Finally, threughout the
book, discussions of the role of genetics in plant development have
been expanded.

| believe the changes listed above have made the book more useful to
advanced students and researchers without adversely affecting its wse
fulness as an introductory plant anatomy textbook. It is not designed to
be uged as the only source of informartion in a course in plant anatomy,
ie. to take the place of the teacher, but rather, o be a supplement to
the teacher's lectures and a means for the student to reinforce infor-
mation from the teacher and the laboratory exercises. The book can, of
course, also be an original source of information for students beyond
that provided by the teacher. When used in a course that emphasizes
development, the student will have the opportunity to expand his or
her knowledge of plant structure, and in a course that emphasizes
plant structure, the student can expand his or her knowledge of plant
development. [deally, however, a twenty-first century course in plant
anatomy should consist of an integration of structure and develop-
mendt. It is this ideal that | have tried to promote in the design and
preparation of this book.

For granting me permission to use photographs in this 2nd edition
of the book, T express my appreciation to university and commercial
publishers and all other copyright helders, I am especially grateful o
Professor Philip Gingerich for allowing me to use the facilities and
services of the University of Michigan Museum of Paleontology, and to
three very talented persons in this unit, Bonnie Miljour, senior scie ntific
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illustrator, Cindy Stauch, business administrator, and Christina Minor,
research secretary who were so helplul in many ways,

[ express my gratitude to Deminic Lewis, commissioning editer, life
sciences, Rachel Eley, assistant editor, life sciences, Caroline Brown,
production editor, and Lesley Rennun, copyv-editor, and acknowledge
their important roles in the preparation and production of this book.

Finally, T owe a special debt of gratitude to my wife, Janice, whose
patience and encouragement have contributed so importantly to the
completion of this project.

Charles B. Beck
Ann Arbor, 2009
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Since my introduction to plant anatomy by William Strickland at the
University of Richmond and my interaction with Arthur Eames and
Harlan Banks at Cornell University during graduate study, [ have been
entranced by the elegant beauty of plant structure, At the University of
Michigan I taught both paleobotany and plant anatomy for many years,
and served as committee chair for graduate students, some ol whom
studied fossil plants and others of whom worked on the structure and
development of extant taxa. During the past several decades during
whicl the introduction of new techniques of study at the subcellular
and molecular levels has resulted in a resurgence of research through-
out the world, my interest in the development of plant structure has
grown steadily.

Many books on plant structure, some highly technical, have
appeared since the publication of the seminal textbooks of Kather-
ine Esau during the 1950s and 1960s, but no single book that, in my
opinion, incorporates both the basic knowledge of plant anatomy and
contemporary informarion and ideas about the development of struc-
ture and form that could be used as an effective introductory textboak.
Consequently, I have tried to meet the challenge of preparing such
a book. In each chapter | have presented what | consider to be the
fundamental lnowledge essential for an understanding of basic plant
structure and development and have integrated with this the results
of some of the most significant recent research on plant development,
Whereas emphasis throughout the boek is on structure and develop-
ment, | have also included sections on evelution and function where
it seemed essential and appropriate to do so. The application of cellu-
lar and molecular biological approaches and techniques in the study
of plant development has revolutionized the field. Understanding of
the integrative significance of plasmodesmata and the concept of the
symplast have led to an appreciation and widespread acceptance of the
organismal theory of plant multicellularity which in turn has influ-
enced research on plant development. Exciting and significant areas
of research such as the role of the cytoskeleton in development, sig-
nal transduction, genetic control of development, among others have
greatly advanced our understanding. | have not treated the very impor-
tant subject of the genetic control of development in any depth because
it requires a much deeper knowledge of genetics than the undergrad-
uate for which this beok is written is likely to have attained. I have,
however, included references to important genetic studies in the bibli-
ographies of several chapters, Other subjects may not be as fully covered
a5 some teachers and researchers would desire, but they are very likely
ta find pertinent references to literature on those subjects in the exten-
sive bibliographies to which thev can direct their students who have
the necessary backgrounds.
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Diverging from the approach in many textbooks, | have included in
this book tentative conclusions that are essentially still hypotheses, and
discussions of research that is controversial, often providing opposing
viewpoints. T believe that, in addition to providing well-established
information on a subject, a texthook should alse provide the student
with an understanding of the nature of ongoing scientilic research.

In order to make this book more readable for the undergraduate, 1
have omitted most literature citations in sections of the text in which
the basic, widely accepted knowledge in the field is presented, but have
included some references of historical importance in the references
at the end of each chapter. On the other hand, when presenting new
information, ideas, and conclusions that are not yet widely accepted. |
have cited in Lhe text and included in the references the sources of this
information. Thus, students as well as researchers who wish to consult
the original papers may find the relerence sections useful.

My objective has been to prepare a new plant anatomy texthook for
a new century, incorporating the best research in the most active and
significant arcas with the widely accepted common knowledge that
provides the foundation of the field. Only you the readers can decide
whether or not [ have succeeded.

Charles B. Becls
Ann Arbor, 2004



