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About the Cover

In 1815, a Russian exploratory group sailed its vessel into San Francisco Bay and dropped anchor. The explorers noted the beauty of the surrounding hills, which were covered with thousands of bright golden to orange flowers. These flowers became known as California poppies (Eschscholzia californica). The poppies’ generic name honors Johann Friedrich Gustav von Eschscholtz, the ship’s surgeon. When the scientific name was published formally, the “t” in Eschscholtz was inadvertently omitted.

California poppies grow in well-drained soils in virtually any area with a Mediterranean climate. They are native plants in locations below 6,000 feet, including Baja, California, other western states, and western Texas. More than 90 subspecies, varieties, and forms of poppy exist in the literature; many varieties are developed horticulturally. The California poppy was formally named California’s state flower in 1903. It is illegal to pick California poppies (or any other wildflowers in the state) within 25 feet of a highway or road.

Antelope Valley, in northern Los Angeles County, is the site of a 1,745-acre poppy reserve. The entire area is covered with poppies in bloom in the spring. The cover image was photographed near Lancaster, California.
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Jim Bidlack, Kingsley Stern, and Shelley Jansky at Kingsley's office residence in Paradise, California.

About the Authors

In late 1999/early 2000, Kingsley Stern and McGraw-Hill Publishers initiated a search to find outstanding scientists to join the author team for Introductory Plant Biology. With nearly three decades of publishing this successful textbook, it was clear to Dr. Stern and the people at McGraw-Hill that new botanists would help to further enrich the content and continue the dedication and hard work needed for future editions. Many professors using the text came to mind but several, in particular, had expressed the desire, knowledge, and enthusiasm to become successful authors. After review of these individuals, Dr. Stern hand-picked two botanists, Dr. Jim Bidlack and Dr. Shelley Jansky, to work with him. Over the years, the team has corresponded directly through personal meetings, dozens of phone calls, and hundreds of e-mails, to improve upon and update content in the book. This eleventh edition reflects their continued teamwork and dedication to the profession of plant biology and related disciplines.

Kingsley R. Stern

Kingsley R. Stern received his undergraduate education at Wheaton College, where he majored in botany. In graduate school, he continued his studies in botany, while minoring in zoology and horticulture. He received his Master’s Degree from the University of Michigan at Ann Arbor, and his Ph.D. from the University of Minnesota at Minneapolis. He took additional graduate courses at the University of Illinois in Urbana, and at the Hopkins Marine Station of Stanford University in Pacific Grove, California. While pursuing his studies, Dr. Stern held part-time positions as an instructor in biology at Hamline University and as an instructor in botany at the University of Minnesota, where he received a Conway McMillan Research Fellowship. After accepting a position as Assistant Professor of Botany at California State University in Chico, he was promoted to Associate, and then Full Professor. In 1987, while on leave, he was a Visiting Professor of Botany at the Manoa campus of the University of Hawaii. During his tenure at California State University, Dr. Stern taught eight different courses, several of which he introduced to the curriculum, and was on the committees of over 50 graduate students. To date, an estimated 15,000 students have enrolled in his classes. He has received several grants from the National Science Foundation in support of biosystematic investigations in Fumariaceae (Fumitory Family). These investigations, which included studies at the Swedish National Pollen Laboratory in Stockholm, eventually led to the publication of about 20 research papers in professional journals. Dr. Stern’s academic awards include being named Outstanding Professor at California State University in 1993, and receiving the school’s Distinguished Service Award in 1999 for establishing and developing the University Herbarium, which grew from 2,000 to more than 74,000 specimens. Dr. Stern was most recently honored at the 100th Meeting of the Botanical Society of America, where he accompanied many world-famous botanists in recognition with the Society’s Centennial Award. 

Editor’s Note: Known as a dedicated botanist and teacher, Kingsley passed away a few days after completing final revisions on the eleventh edition.

James E. Bidlack

Jim Bidlack received a B.S. Degree in Agronomy, with a Soil & Crop Option, from Purdue University in 1984 and continued his education with a Master’s Degree in Crop Physiology at the University of Arkansas in 1986. Upon completing a Ph.D. in Plant Physiology at Iowa State University in 1990, Jim joined the teaching faculty at the University of Central Oklahoma (UCO) where he is a Professor of Biology. His first paper was published from undergraduate research at Purdue University on the use of synthetic growth regulators to stimulate seed germination. Subsequent work at Arkansas, Iowa, and Oklahoma focused on soybean physiology, cell wall chemistry, and alternative crops, as well as teaching responsibilities in plant biology. Equipment and student salaries for Jim’s research projects have been funded by grants from the National Science Foundation (NSF) and the United States Department of Agriculture (USDA). About a dozen refereed publications, as well as 40 popular articles and abstracts, have resulted from this work. Jim has been active with campus organizations, serving two terms as the local President of the American Association of University Professors (AAUP), and sponsoring Alpha Tau Omega Fraternity, Circle K International Club, and Mortar Board Honor Society. He has been recognized with UCO’s Presidential Partner’s Excellence in Teaching Award; University Merit Awards in Service, Research, and Teaching; Biology Club Teaching Award; and Pre-Med Teaching Award, as well as AAUP’s Distinguished Scholar and Service Awards. Some of Jim’s additional responsibilities have included participation on NSF and USDA Review Panels, membership on the National Biology Editorial Board for the Multimedia Educational Resource for Learning and Online Teaching (MERLOT) Project, and Executive Directorship of the Metabolism Foundation. He and his wife, Amy, enjoy hiking and fishing, and spend free time with their daughter, Hanna, at family farms in Oklahoma and Nebraska.

Shelley H. Jansky

Shelley H. Jansky received a Bachelor’s Degree in Biology from the University of Wisconsin–Stevens Point in 1982, and M.S. and Ph.D. degrees in Plant Breeding and Plant Genetics from the University of Wisconsin–Madison in 1984 and 1986, respectively. Her graduate work focused on developing methods to incorporate genes from wild relatives of potato into the cultivated potato. Then, she spent four years as an Assistant Professor at North Dakota State University, teaching courses in plant breeding and plant propagation, and performing research in the potato breeding program. She taught courses in botany, genetics, horticulture, and plant genetics at the University of Wisconsin–Stevens Point from 1990 until 2004. In 2004, she moved to Madison, Wisconsin, where she is a Research Geneticist with the U.S. Department of Agriculture and a professor in the Department of Horticulture at the University of Wisconsin–Madison. Her potato research program focuses on utilization of wild potato relatives for improvement of cultivated potato varie-ties. She received the University of Wisconsin–Stevens Point Excellence in Teaching Award in 1992 and the University Scholar Award in 2000.  She lives near Madison, where she enjoys fishing, gardening, sailing, and swimming with her husband, John, and two children, Mark and Kristin.
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Recently a botanical colleague of mine was contacted by the police to see if she could help them solve a crime. A young woman had disappeared and there was reason to suspect foul play involving a male acquaintance of hers. The police had found tiny bits of plant material in the man’s car, and asked if my colleague could identify them. She was able not only to identify two or three different plants, but also knew where that particular association of plants grew. She took the police to the area, and within 20 minutes they found the woman’s body. The man was subsequently charged with and convicted of murder.

The field of forensics sometimes uses microscopic bits of plant material to help solve crimes, but in addition to forensics, botany today plays a special role in many interests of both major and nonmajor students. For example, in this text topics such as global warming, ozone layer depletion, acid rain, genetic engineering, organic gardening, Native American and pioneer uses of plants, pollution and recycling, houseplants, backyard vegetable gardening, natural dye plants, poisonous and hallucinogenic plants, nutritional values of edible plants, and many other topics are discussed. To intelligently pursue such topics one needs to understand how plants are constructed, and how they function. To this end the text assumes little prior knowledge of the sciences on the part of the student, but covers basic botany, without excessively resorting to technical terms. The coverage, however, includes sufficient depth to prepare students to go farther in the field, should they choose to do so.

The text is arranged so that certain sections can be omitted in shorter courses. Such sections may include topics such as, “Soils,” “Molecular Genetics,” “Phylum Psilotophyta,” etc. Because botany instructors vary greatly in their opinions about the depth of coverage needed for photosynthesis and respiration in an introductory botany course open to both majors and nonmajors, the topics are presented at three different levels. Some instructors will find one or two levels sufficient, whereas others will want to include all three.

I have found that both majors in botany and nonmajors who may initially be disinterested in the subject matter of a required course, frequently become engrossed if the material is related repeatedly to their popular interests. This is reflected, as intimated above, in the considerable amount of ecology and ethnobotany included with traditional botany throughout the book.

“I reviewed one of the leading competitor’s textbooks for this course and still feel that Stern is outstanding for the course we teach. The relatively short chapters and the ease of reading make this an excellent book for introductory botany.”

Kathleen Wood, University of Mary Hardin-Baylor

ORGANIZATION OF THE TEXT

A relatively conventional sequence of botanical subjects is followed. Chapters 1 and 2 cover introductory and background information; Chapters 3 through 11 deal with structure and function; Chapters 12 and 13 introduce meiosis and genetics. Chapter 14 discusses plant propagation and biotechnology; Chapter 15 introduces evolution; Chapter 16 deals with classification; Chapters 17 through 23 stress, in phylogenetic sequence, the diversity of organisms traditionally regarded as plants, and Chapter 24 deals with ethnobotanical aspects and other information of general interest -pertaining to sixteen major plant families or groups of families. Chapters 25 and 26 present an overview of the vast topic of ecology, although ecological topics and applied botany are included in the preceding chapters as well. Some of these topics are broached in anecdotes that introduce the chapters, while others are mentioned in the ecological review summaries, in the human and ecological review sections, and in the extensive appendices.

Learning AIDS

A chapter outline, review questions, discussion questions, and additional reading lists are provided for each chapter. New terms are defined as they are introduced, and those used more than once are boldfaced and included in a pronunciation glossary. Although scientific names are given in some instances, their use has been minimized throughout the text. However, a list of the scientific names of all organisms mentioned throughout the text is given in Appendix 1. Appendix 2 deals with biological controls and companion planting. Appendix 3 includes wild edible plants, poisonous plants, medicinal plants, hallucinogenic plants, spices, tropical fruits, and natural dye plants. Appendix 4 gives horticultural information on houseplants, along with brief discussions on how to cultivate vegetables. Nutritional values of the vegetables are included. Appendix 5 covers metric equivalents and conversion tables.

NEW TO THIS EDITION

The eleventh edition has retained the hallmark style and pedagogy that have made it one of the most enduring and popular introductory plant biology books on the market. At the same time, this edition has undergone important -revisions to: (1) enhance the visual impact of photos by adding new images and replacing others with higher-quality images, (2) update the content, revising concepts and facts as needed, and (3) modernize the art package, producing a more bold and colorful set of illustrations. Some specific improvements for this edition include the following:


•
There are several dozen new photos that are more up to date, are in sharper focus, provide a better overall view of anatomical structures, and provide features that complement new information in the chapters.


•
Some new artwork designs have either been modified or changed as suggested by reviewers. One example is a new diagram showing the four levels of protein structure in a plant protein (rubisco). This replaces the former illustration based on hemoglobin structure.


•
Other artwork has been updated or revised for clarity. For example, in the protein synthesis illustration, an E (exit) site has been added to conform to the current model of the translation machinery. In addition, the DNA replication illustration has been extensively altered to make it easier for students to understand. 


•
The same emphasis on traditional life cycles has been retained, as this is considered to be one of the most important attributes of the book, distinguishing it from most other plant biology books. The life cycles provide accurate color-coding to distinguish between haploid and diploid structures. In addition, selected life cycles have been enhanced with inset photographs and artistic representations to show how these structures appear in the field, as well as with the aid of a microscope. Several dozen inset micrographs have been added to the life cycles.

“The illustrations in Stern are why I use the book. I refer, in particular, to the chapters that survey the plant kingdom. In choosing a text I want to make sure that the photos and illustrations make the point about the survey and about plant anatomy. Stern does this very well.”

L. Michael Hill, Bridgewater College


•
Chapters 25 (Ecology) and 26 (Biomes) have been updated and expanded to be more comprehensive and current in coverage. New material includes information on succession after volcanic eruption, erosion during Hurricane Katrina and the recent tsunami, aquifer depletion, and global warming.


•
Overall text modifications and updates, as recommended by reviewers, have been made to nearly every chapter of the book.


•
Brighter colors and a more straightforward layout (with no overlapping pictures) have been incorporated as part of the presentation style to make the book more engaging.


•
References for suggested readings have been updated in all chapters.

“The descriptions of the individual members of the protists are among the best I have found in an introductory botany text. The author certainly engages the reader with his ability to make botany relevant to the reader. Key strengths include the extensive descriptions of the various algal groups and their methods of sexual and asexual reproduction [Chapter 18]. Making these organisms relevant to the everyday life of the student is a major accomplishment.”

Cherie Wetzel, City College of San Francisco
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Teaching and Learning Supplements

McGraw-Hill offers various tools and technology products to support Introductory Plant Biology. Students can order supplemental study materials by contacting their local bookstore or by calling 800-262-4729. Instructors can obtain teaching aids by calling the Customer Service Department at 800-338-3987, visiting the McGraw-Hill website at www.mhhe.com, or by contacting their local McGraw-Hill sales representative.

Teaching Supplements for Instructors

McGraw-Hill’s Online Learning Center (OLC) (http://www.mhhe.com/stern11e) for Introductory Plant Biology is a text-specific website offering an extensive array of teaching tools. In addition to all of the student assets available, this site includes 


•
Answers to review questions


•
Answers to discussion questions


•
Botany atlas


•
Instructor’s Manual

•
PowerPoint lecture presentations


•
eInstruction questions


•
List of transparencies 


•
Lab manual answers

OLC Presentation Center (found at www.mhhe.com/stern11e)

Build instructional materials wherever, whenever, and however you want! 

OLC Presentation Center is an online digital library containing assets such as photos, artwork, animations, PowerPoints, and other media types that can be used to create customized lectures, visually enhanced tests and quizzes, compelling course websites, or attractive printed support materials.

Access to your book, access to all books!
The Presentation Center library includes thousands of assets from many McGraw-Hill titles. This ever--growing resource gives instructors the power to utilize assets specific to an adopted textbook as well as content from all other books in the library. 

Nothing could be easier!
Accessed from the instructor side of your textbook’s website, Presentation Center’s dynamic search engine allows you to explore by discipline, course, textbook chapter, asset type, or keyword. Simply browse, select, and download the files you need to build engaging course materials. All assets are copyright McGraw-Hill Higher Education but can be used by instructors for classroom purposes.

Instructors will find the following digital assets for Introductory Plant Biology at OLC Presentation Center: 


•
Color Art. Full-color digital files of all illustrations in the text can be readily incorporated into lecture -presentations, exams, or custom-made classroom materials. These include all of the art found in this edition, representing some of the most important concepts in botany. 


•
Photos. Digital files of all photographs from the text can be reproduced for multiple classroom uses. 


•
Additional Photos. 823 full-color bonus photographs are available in a separate file. These photos are searchable by content and will add interest and contextual support to your lectures. 


•
Tables. Every table that appears in the text is provided in electronic format. 

•

Animations. 147 full-color animations that illustrate many different concepts covered in the study of ecology are available for use in creating classroom lectures, testing materials, or online course communication. The visual impact of motion will enhance classroom presentations and increase comprehension.


•
Active Art. These 95 special art pieces consist of key botany illustrations converted to a format that allows you to break down the art into core elements and then group the various pieces to create customized images. This is especially helpful with difficult concepts because they can be explained to students step by step.


•
TextEdit Art. These 214 illustrations have been specially prepared in PowerPoint format to allow labels to be revised, moved, or deleted for use in customized presentations, quizzes, and exams.


•
PowerPoint Lecture Outlines. Ready-made presentations that combine art and photos and lecture notes are provided for each of the 26 chapters of the text. These outlines can be used as they are or tailored to reflect your preferred lecture topics and sequences. 


•
PowerPoint Slides. For instructors who prefer to create their lectures from scratch, all illustrations, photos, and tables are preinserted by chapter into blank PowerPoint slides for convenience. 

McGraw-Hill’s Biology Digitized Videos (ISBN: 978-0-07-312155-0; MHID: 0-07-312155-X)

Licensed from some of the highest-quality life science video producers in the world, these brief video clips on DVD range in length from 15 seconds to two minutes and cover all areas of general biology, from cells to ecosystems. Engaging and informative, McGraw-Hill’s digitized biology videos will help capture students’ interest while illustrating key biological concepts, applications, and processes.

Instructor’s Testing Resource CD-ROM

This CD-ROM contains a wealth of cross-platform (Windows and Macintosh) resources for the instructor. Supplements featured on this CD-ROM include a computerized test bank that utilizes EZ Test software to quickly create customized exams. This flexible and user-friendly program allows instructors to search for questions by topic, format, or difficulty level, and edit existing questions or add new ones. Multiple versions of the test can be created, and any test can be exported for use with course management systems such as WebCT, Blackboard, or PageOut. Word files of the test bank are included for those instructors who prefer to work outside of the test-generator software. Other assets on the Instructor’s Testing and Resource CD-ROM are grouped within easy-to-use folders.

Transparencies (ISBN-13: 978-0-07-329305-9; MHID: 0-07-329305-9)

A set of over 100 overhead transparencies includes key illustrations and photographs from the text. The images are printed for great visibility and contrast, and labels are large and bold for clear projection.

eInstruction

This classroom performance system (CPS) utilizes wireless technology to bring interactivity into the classroom or lecture hall. Instructors and students receive immediate feedback through wireless response pads that are easy to use and engage students. eInstruction can assist instructors by:


 •
Taking attendance 


 •
Administering quizzes and tests 


 •
Creating a lecture with intermittent questions 


 •
Using the CPS grade book to manage lectures and student comprehension 


 •
Integrating interactivity into PowerPoint presentations 

Contact your local McGraw-Hill sales representative for more information.

Course Delivery Systems

With help from WebCT, Blackboard, and other course management systems, professors can take complete control of their course content. Course cartridges containing website content, online testing, and powerful student tracking features are readily available for use within these platforms.

The Amazing Lives of Plants: The Reproductive Lives of Mosses, Pines, Ferns, Flowers, and Leaves CD-ROM or DVD (CD ISBN: 978-0-07-294047-3; CD MHID: 0-07-294047-6) (DVD ISBN: 978-0-07-294339-9; DVD MHID: 0-07-294339-4)

Available upon adoption, The Amazing Lives of Plants includes five independent segments: “Mosses,” “Ferns,” “Pines,” “Flowers,” and “Leaves.” Their reproductive lives are presented in a vivid, full-color combination of live video footage and sharp animation. Subtitled text makes it easy to cue up for use in lecture, and the pace of the program is suitable for students taking notes.

Introductory Plant Biology Laboratory Manual, Eleventh Edition, by Stern and Bidlack (ISBN: 978-0-07-283068-2; MHID: 0-07-283068-9)

The laboratory manual that accompanies Introductory Plant Biology has been revised and updated. It is written for the student who is entering the study of botany. The exercises utilize plants to introduce biological principles and the scientific method. They are written to allow for maximum flexibility in sequencing.

Learning Supplements for Students

Online Learning Center (OLC) 

(http://www.mhhe.com/stern11e) 

This site offers a wide variety of student resources that provide students many opportunities to master the core concepts in botany. Learn more about the exciting features provided for students through the Introductory Plant Biology website:


•
Practice quizzing


•
Botany atlas


•
Hyperlinks on chapter topics


•
Key term flashcards


•
Career information
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