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For researchers and students, George’s books have become the standard works on in vitro plant propagation. For this,
the third edition of the classic work, authors with specialist knowledge have been brought on board to cover the hugely
expanded number of topics in the subject area. Scientific knowledge has expanded rapidly since the second edition and it
would now be a daunting task for a single author to cover all aspects adequately. However, this edition still maintains the
integration that was characteristic of the previous editions. The first volume of the new edition highlights the scientific
background of in vitro propagation. The second volume covers the practice of micropropagation and describes its various
applications.
Plant Tissue CultureTechniques and ExperimentsAcademic Press
Tissue Culture: Methods and Applications presents an overview of the procedures for working with cells in culture and for
using them in a wide variety of scientific disciplines. The book discusses primary tissue dissociation; the preparation of
primary cultures; cell harvesting; and replicate culture methods. The text also describes protocols on single cell isolations
and cloning; perfusion and mass culture techniques; cell propagation on miscellaneous culture supports; and the
evaluation of culture dynamics. The recent techniques facilitating microscopic observation of cells; cell hybridization; and
virus propagation and assay are also encompassed. The book further tackles the production of hormones and
intercellular substances; the diagnosis and understanding of disease; as well as quality control measures. Scientists and
professionals interested in methodology per se will find the book invaluable.
This manual provides all relevant protocols for basic and applied plant cell and molecular technologies, such as histology,
electron microscopy, cytology, virus diagnosis, gene transfer and PCR. Also included are chapters on laboratory facilities,
operation and management as well as a glossary and all the information needed to set up and carry out any of the
procedures without having to use other resource books. It is especially designed for professionals and advanced
students who wish to acquire practical skills and first-hand experience in plant biotechnology.
Plant Hormones: Biosynthesis and Mechanisms of Action is based on research funded by the Chinese government’s
National Natural Science Foundation of China (NSFC). This book brings a fresh understanding of hormone biology,
particularly molecular mechanisms driving plant hormone actions. With growing understanding of hormone biology comes
new outlooks on how mankind values and utilizes the built-in potential of plants for improvement of crops in an
environmentally friendly and sustainable manner. This book is a comprehensive description of all major plant hormones:
how they are synthesized and catabolized; how they are perceived by plant cells; how they trigger signal transduction;
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how they regulate gene expression; how they regulate plant growth, development and defense responses; and how we
measure plant hormones. This is an exciting time for researchers interested in plant hormones. Plants rely on a diverse
set of small molecule hormones to regulate every aspect of their biological processes including development, growth, and
adaptation. Since the discovery of the first plant hormone auxin, hormones have always been the frontiers of plant
biology. Although the physiological functions of most plant hormones have been studied for decades, the last 15 to 20
years have seen a dramatic progress in our understanding of the molecular mechanisms of hormone actions. The
publication of the whole genome sequences of the model systems of Arabidopsis and rice, together with the advent of
multidisciplinary approaches has opened the door to successful experimentation on plant hormone actions. Offers a
comprehensive description of all major plant hormones including the recently discovered strigolactones and several
peptide hormones Contains a chapter describing how plant hormones regulate stem cells Offers a fresh understanding of
hormone biology, particularly molecular mechanisms driving plant hormone actions Discusses the built-in potential of
plants for improvement of crops in an environmentally friendly and sustainable manner
Modern Applications of Plant Biotechnology in Pharmaceutical Sciences explores advanced techniques in plant
biotechnology, their applications to pharmaceutical sciences, and how these methods can lead to more effective, safe,
and affordable drugs. The book covers modern approaches in a practical, step-by-step manner, and includes illustrations,
examples, and case studies to enhance understanding. Key topics include plant-made pharmaceuticals, classical and
non-classical techniques for secondary metabolite production in plant cell culture and their relevance to pharmaceutical
science, edible vaccines, novel delivery systems for plant-based products, international industry regulatory guidelines,
and more. Readers will find the book to be a comprehensive and valuable resource for the study of modern plant
biotechnology approaches and their pharmaceutical applications. Builds upon the basic concepts of cell and plant tissue
culture and recombinant DNA technology to better illustrate the modern and potential applications of plant biotechnology
to the pharmaceutical sciences Provides detailed yet practical coverage of complex techniques, such as
micropropogation, gene transfer, and biosynthesis Examines critical issues of international importance and offers real-life
examples and potential solutions
Since the publication of the first edition in 1983, several new and exciting developments have taken place in the field of
plant tissue culture, which forms a major component of what is now called plant biotechnology. The revised edition
presents updated information on theoretical, practical and applied aspects of plant tissue culture. Each chapter has been
thoroughly revised and, as before, is written in lucid language, includes relevant media protocols, and is profusely
illustrated with self-explanatory diagrams and original photographs. This book includes three new chapters: "Variant
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selection", "Genetic Engineering" and "Production of Industrial Compounds" and contains a complete bibliography and a
glossary of terms commonly used in tissue culture literature. This updated version proves to be an excellent text for
undergraduate, postgraduate students and teachers in various fields of plant sciences and a useful reference book for
those interested in the application of any aspect of this aseptic technology.
16. 2. Techniques 141 16. 3. Factors affecting the success of embryo culture 143 16. 4. Practical applications . . 146 17.
Germination of orchid seeds . . . . . . . 149 17. 1. Introduction . . . . . . . . . . . . . 149 17. 2. Factors affecting germination
and growth 154 18. Vegetative propagation of orchids 159 18. 1. Introduction . . . . . . . . . 159 18. 2. Meristem culture . . . .
. . . 161 18. 2. 1. Production of virus-free plants 161 18. 2. 2. Propagation through meristem culture 162 18. 3. Other
methods of propagation 165 18. 4. Variation arising during culture 166 18. 5. Practical applications . . . . 167 19.
Production of disease-free plants 169 19. 1. Introduction . . . . . . . . 169 19. 2. Production of virus-free plants 171 19. 2. 1.
Heat treatment . 171 19. 2. 2. Meristem culture . 172 19. 2. 2. 1. History . . . . 172 19. 2. 2. 2. Accomplishment 174 19. 2.
3. Heat treatment and meristem culture 177 19. 2. 4. Adventitious shoot formation, eventually followed by - ristem culture
. . . . . . . . . . . . . . . . . . 177 19. 2. 5. Virus-free plants produced from callus and protoplasts. 178 19. 2. 6. Grafting of
meristems on virus-free (seedling) rootstocks (micrografting) . . . . . . . . . . . . . . . . . . 179 19. 2. 7. Virus identification . . . .
. . . . . . . . . . . . 179 19. 3. Production of bacteria- and fungal-free plants by meristem culture . . . . . . 180 20. Vegetative
propagation 183 20. 1. General introduction 183 20. 2. Single-node culture . 190 20. 3. The axillary bud method 194 20.
4. Regeneration of explants 200 20. 4. 1. Introduction . . . . . 200 20. 4. 2. Adventitious root formation 203 20. 4. 3.
Adventitious shoot formation 209 III 20. 5.
Plant Cell and Tissue Culture gives an exhaustive account of plant cell culture and genetic transformation, including detailed chapters on all
major field and plantation crops. Part A presents a comprehensive coverage of all necessary laboratory techniques for the initiation, nutrition,
maintenance and storage of plant cell and tissue cultures, including discussions on these topics, as well as on morphogenesis and
regeneration, meristem and shoot tip culture, plant protoplasts, mutant cell lines, variation in tissue cultures, isogenic lines, fertilization
control, cryopreservation, transformation, and the production of secondary metabolites. Part B then proceeds into detail on the specific in vitro
culture of specific crops, including cereals, legumes, vegetables, potatoes, other roots and tubers, oilseeds, temperate fruits, tropical fruits,
plantation crops, forest trees and ornamentals. Plant Cell and Tissue Culture is, and is likely to remain, the laboratory manual of choice, as
well as a source of inspiration and a guide to all workers in the field.
Micropropagation is a reliable technology applied commercially worldwide for large-scale plant multiplication, germplasm conservation,
pathogen elimination, genetic manipulations and supply of selected plants. In Protocols for Micropropagation of Selected EconomicallyImportant Horticultural Plants, well recognised researchers in the field compile step-wise protocols for rapid plant multiplication of
economically-important horticultural species. The book contains 35 chapters, divided into four major sections. The first three sections (Section
A, B and C) contain 29 micropropagation protocols of selected fruit and nut species, indoor and outdoor ornamental plants, cut flowers, and
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vegetables. In addition to the detailed protocols of in vitro shoot initiation, proliferation, root induction and acclimatization, chapters also
include detailed information on medium preparation, explant selection and preparation. The six chapters of Section D cover specific reviews
on pivotal topics, such as in vitro rejuvenation, synthetic seed technology, thermotherapy and meristem culture in banana, genetic
transformation of pineapple, flower color somaclonal variation in torenia, and cryotherapy of horticultural crops. Moreover, as a part of the
highly successful Methods in Molecular Biology series, chapters include introductions to the respective topic, lists of necessary materials,
notes, and illustrative photos. Comprehensive and well-written, Protocols for Micropropagation of Selected Economically-Important
Horticultural Plants offers a useful resource for horticulturists, researchers, commercial companies, plant propagators, biotechnologists and
students interested in micropropagation.
Discusses the mechanisms of plant productivity and the factors limiting net photosynthesis, describing techniques to isolate, characterize and
manipulate specific plant genes in order to enhance productivity. The uptake of carbon and the practical aspects of plant nutrition are
discussed.
Transfer from in vitro to compost for tuber production; Field multiplication of tubers derived from cuttings; Disease indexing; Health and
safety; Composition of medium used for meristem culture; Composition of medium used for cutting culture; Testing for bacterial ring rot.
As the oldest and largest human intervention in nature, the science of agriculture is one of the most intensely studied practices. From
manipulation of plant gene structure to the use of plants for bioenergy, biotechnology interventions in plant and agricultural science have
been rapidly developing over the past ten years with immense forward leaps on an annual basis. This book begins by laying the foundations
for plant biotechnology by outlining the biological aspects including gene structure and expression, and the basic procedures in plant
biotechnology of genomics, metabolomics, transcriptomics and proteomics. It then focuses on a discussion of the impacts of biotechnology
on plant breeding technologies and germplasm sustainability. The role of biotechnology in the improvement of agricultural traits, production of
industrial products and pharmaceuticals as well as biomaterials and biomass provide a historical perspective and a look to the future.
Sections addressing intellectual property rights and sociological and food safety issues round out the holistic discussion of this important
topic. Includes specific emphasis on the inter-relationships between basic plant biotechnologies and applied agricultural applications, and the
way they contribute to each other Provides an updated review of the major plant biotechnology procedures and techniques, their impact on
novel agricultural development and crop plant improvement Takes a broad view of the topic with discussions of practices in many countries
In Plant Cell Culture Protocols, Robert Hall and a panel of expert researchers present a comprehensive collection of the most frequently used
and broadly applicable techniques for plant cell and tissue culture. Readily reproducible and extensively annotated, the methods cover culture
initiation, maintenance, manipulation, application, and long-term storage, with emphasis on techniques for genetic modification and
micropropagation. Many of these protocols are currently used in major projects designed to produce improved varieties of important crop
plants. In addition, a number of specialized protocols have been included to illustrate the diversity of the techniques available and their
widespread applicability. Plant Cell Culture Protocols is aimed at scientists involved in all aspects of plant biotechnological research, as well
as those working in other areas of agriculture and horticulture who are interested in expanding their technical repertoire to include in vitro
methodology. Its state-of-the-art techniques are certain to make the book today's reference of choice, an indispensable tool in the
development of new transgenic plants and full-scale commercial applications.
Micropropagation is a technology that has developed within the past 30 years. Earlier overviews of plant tissue culture have reviewed
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micropropagation as just one of many tissue culture procedures in use. Since the applications of this technology have multiplied so rapidly in
recent years, we decided that a specific overview of the technology was now appropriate Our book begins with a review of the general
principles of tissue culture as applied to micropropagation. This review is concise since the general topic has been covered in numerous other
books and reviews. The basic principles of laboratory design and construction are summarized in the second chapter. Common problems
encountered in micropropagation, both during and after culture, are examined in detail in four chapters. As micropropagation developed from
a laboratory curiosity to a commercial industry, different considerations became important. These are discussed in two chapters. An attempt
has been made to assess the current status of commercial production around the world. This has been difficult because commercial
production figures are often closely guarded and little has been done to collect statistics on this growing industry. Applications to a broad
range of crops are discussed in a series of chapters. These try to report the state of the art in each area, but since applications for some
crops are much more advanced than for others, the focus of these chapters varies depending upon the progress that has been made.
This Volume contains the papers presented by twenty-eight invited speakers at the symposium entitled, "Genetic Manipulation of Woody
Plants," held at Michigan State University, East Lansing, Michigan, from June 21-25, 1987. Also included are abstracts of contributed poster
papers presented during the meeting. That the molecular biology of woody plants is a rapidly expanding field is attested to by the large
attendance and high level of enthusiasm generated at the conference. Leading scientists from throughout the world discussed challenging
problems and presented new insights into the devel opment of in vitro culture systems, techniques for DNA analysis and manipulation, gene
vector systems, and experimental systems that will lead to a clearer understanding of gene expression and regulation for woody plant
species. The presence at the conference of both invited speakers and other scientists who work with nonwoody plant species also added
depth to the discussions and applicability of the information presented at the conference. The editors want to commend the speakers for their
well-organized and informative talks, and feel particularly indebted to the late Dr. Alexander Hollaender and others on the planning committee
who assist ed in the selection of the invited speakers. The committee consisted of David Burger (University of California, Davis), Don J.
Durzan (University of California, Davis) , Bruce Haissig (U. S. Department of Agriculture Forest Service), Stanley Krugman (U. S. Department
of Agriculture Forest Service) , Ralph Mott (North Carolina State University), Otto Schwarz (Univer.sity of Tennessee, Knoxville), and Roger
Timmis (Weyerhaeuser Company).

The purpose of this book is to provide a reference guide on principles and practices of cloning agricultural plants via in vitro
techniques for scientists, students, commercial propagators, and other individuals who are interested in plant cell and tissue
culture especially its application for cloning.Plant cell and tissue culture generated much excitement during 1970s concerning the
potential application of the technology for improving important agricultural crop plants. This originates from the demonstration of
cellular totipotency, or the ability to regenerate whole plants from single cells, and the successful creation of hybrids by somatic
cell fusion in some species. There are several areas of in vitro culture which have potential practical application. The most
practical application is deemed as cloning or mass propagation of selected genotypes. This is evidenced by the large number of
commercial firms engaged in propagating a variety of plants through tissue culture.
1 John H. Dodds The culture offragmen ts of plant tissue is not a particularly new science, in fact as long ago as 1893 Rechinger
(1893) described the formation of callus on isolated fragments of stems and roots. The culture of plant tissues in vitro on a nutrient
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medium was performed by Haberlandt (1902), however, his attempts were unsuccessful because he chose too simple a medium
that lacked critical growth factors. Over the last fifty years there has been a surge of development in plant tissue culture techniques
and a host of techniques are now avail able (Dodds and Roberts, 1982). The major areas are as follows. Callus Culture Callus is a
rather ill-dermed material. but is usually described as an un organised proliferating mass of tissue. Although callus cultures have a
great deal of potential in the biotechnological aspects of tissue culture, i.e. secondary product formation, they are not very suitable
for plant propagation. The key reason for their unsuitability is that genetic aber rations occur during mitotic divisions in callus
growth (D'amato.l965). The aberrations can be of a major type, such as aneuploidy or endo reduplication. It follows therefore that
the genetic status of the re generated plants is different from that of the parent type. In general terms this genetic instability is
undesirable, but there are occasions when a callus stage can be purposely included to diversify the genetic base of the crop.
Alternating between topic discussions and hands-on laboratory experiments that range from the in vitro flowering of roses to tissue
culture of ferns, Plant Tissue Culture Concepts and Laboratory Exercises, Second Edition, addresses the most current principles
and methods in plant tissue culture research. The editors use the expertise of some of the top researchers and educators in plant
biotechnology to furnish students, instructors and researchers with a broad consideration of the field. Divided into eight major
parts, the text covers everything from the history of plant tissue culture and basic methods to propagation techniques, crop
improvement procedures, specialized applications and nutrition of callus cultures. New topic discussions and laboratory exercises
in the Second Edition include ""Micropropagation of Dieffenbachia,"" ""Micropropagation and in vitro flowering of rose,""
""Propagation from nonmeristematic tissue-organogenesis,"" ""Variation in culture"" and ""Tissue culture of ferns.""It is the book's
extensive laboratory exercises that provide a hands-on approach in illustrating various topics of discussion, featuring step-by-step
procedures, anticipated results, and a list of materials needed. What's more, editors Trigiano and Gray go beyond mere basic
principles of plant tissue culture by including chapters on genetic transformation techniques, and photographic methods and
statistical analysis of data. In all, Plant Tissue Culture Concepts and Laboratory Exercises, Second Edition, is a veritable harvest
of information for the continued study and research in plant tissue culture science.
Requirements for a tissue culture facility. Nutrition, media, and characteristics of plant cell and tissue cultures. Growth and
behavior of cell cultures: embryogenesis and organogenesis. Isolation, fusion, and culture of plant protoplasts. Mutagenesis and in
vitro selection. Meristem culture and cryopreservation - methods and applications. Cytogenetic techniques. Production of isogenic
lines: basic technical aspects of androgenesis. In vitro fertilization and embryo culture. In vitro methods applied to rice. In vitro
methods applied to sugar cane improvement. In vitro methods applied to coffee. In vitro methods applied to forest trees.
Biosynthesis of secondary products in vitro.
This book was written for those individuals who are concerned about the techniques and practices of plant cell cultures for
horticultural crops. It was designed to serve as a text and reference for students and professionals in ornamental horticulture, fruit
and vegetable crop pro duction, botany, forestry, and other areas of plant science. Research during the last twenty-five years in
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the area of plant tissue culture has led to many developments and changes in this field. Al though the techniques involved in the
manipulation of plant tissue culture are now relatively straightforward, the presentation of these techniques in a short volume for
the beginner in the field is generally unavailable. In addition to describing the techniques for establishment and manipulation of
specific species, several chapters in this book also provide a brief, general review of important cultural parameters. Spe cific
protocols and laboratory procedures may also be found in the appendix. I hope that this presentation of information will be helpful
to those individuals wanting to apply plant tissue culture techniques for horticultural crops.
This greatly expanded and updated edition of a classic reference work comprises two volumes offering a compendium of methods
for multiplying orchids through micropropagation. A detailed collection of procedures and methods for multiplying orchids, including
organ, tissue, and cell culture techniques in vitro Presents classic techniques that have been in the forefront of orchid propagation
since they were first developed in 1949 Detailed procedures are appended with tables and complete recipes for a large number of
culture media Includes many illustrations, chemical formulas, historical vignettes, and seldom seen illustrations of people, orchids,
apparatus and tools “… an excellent resource like its predecessor, …both informative and captivating, and served as a reminder of
why we go to such extremes in our quest to propagate these plants.” American Orchid Society, 2009 “…in the sense of its
universal value and importance, this Second Edition will undoubtedly be considered a classic, if only because it will serve as a sole
and invaluable resource on the subject.” Plant Science Bulletin, 2009
In Vitro Culture of Higher Plants presents an up-to-date and wide- ranging account of the techniques and applications, and has
primarily been written in response to practical problems. Special attention has been paid to the educational aspects. Typical
methodological aspects are given in the first part: laboratory set-up, composition and preparation of media, sterilization of media
and plant material, isolation and (sub)culture, mechanization, the influence of plant and environmental factors on growth and
development, the transfer from test-tube to soil, aids to study. The question of why in vitro culture is practised is covered in the
second part: embryo culture, germination of orchid seeds, mericloning of orchids, production of disease-free plants, vegetative
propagation, somaclonal variation, test-tube fertilization, haploids, genetic manipulation, other applications in phytopathology and
plant breeding, secondary metabolites.
Plant Tissue Culture: Methods and Applications in Agriculture contains the proceedings of a symposium based on the UNESCO
training course on Plant Tissue Culture: Methods and Applications in Agriculture, sponsored by UNESCO and held in Campinas,
Sao Paulo, Brazil, on November 8-22, 1978. This book contains two major sections encompassing plant tissue culture: Part A,
which focuses on methodology, and Part B, which emphasizes the applications. The first chapters present the requirements for a
tissue culture facility, and then describe nutrition, media, and characteristics of cultured plant cells and their growth and behavior in
vitro, particularly with reference to embryogenesis and organogenesis. Discussions on protoplasts, mutagenesis and in vitro
selection, meristem culture, freeze preservation, and cytogenetic techniques complete Part A. In Part B, androgenesis, in vitro
fertilization, and embryo culture are discussed. Some chapters follow on the application of in vitro methodology to selected crops.
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The final chapter deals with the potential of tissue culture in the biosynthesis of secondary products. This text will prove useful to
those who must thoroughly plan their research in tackling problems in agriculture that are amenable to the tissue culture approach.
Acclaimed as the most practical guide to plant tissue culture, the book is now even better and introduces new developments in
biotechnology, such as genetic engineering and cell culture.
This book provides detailed information on methodologies used in biological, serological and nucleic acid based assays for the
detection, diagnosis and management of plant viruses. The content is divided into six main parts, the first of which presents
techniques used in the biological characterization and transmission of viruses, while Part II covers purification and techniques
concerning the physico-chemical properties of viruses. In turn, Part III focuses on in vitro expression, production of polyclonal and
monoclonal antibodies; and on various serological assays including precipitin tests, ELISA, blot immunoassays, immunosorbent
electron microscopy and lateral flow immunoassays. Part IV addresses the isolation of DNA and RNA from plants and nucleic acid
based assays such as dot-blot, polymerase chain reaction, real-time PCR, loop-mediated isothermal amplification, rolling circle
amplification, recombinase polymerase amplification, and next-generation sequencing approaches. Part V discusses cloning,
sequencing, sequence analysis and the production of infectious clones, while the last part (Part VI) provides biotechnological
approaches for the management of viruses. Given its scope, the book will be a valuable resource for every laboratory, student and
teacher, and for everyone interested in plant virology, plant pathology, plant biology and molecular biology, offering them a
practical manual on various aspects of plant viruses.
Advantages of tissue culture techniques; Meristem isolation; Micropropagation; Maintenance and long-term storage; In vitro
shipment; Media; Bibliography.
In a field of mature bananas, plants can be seen at all stages of vegetative growth and fruit maturity, providing a fascination for
anyone who has an interest in growing crops. Banana farmers in the tropics can harvest fruit every day of the year. The absence
of seasonality in production is an advantage, in that it provides a continuity of carbohydrate to meet dietary needs as well as a
regular source of income, a feature that perhaps has been under-estimated by rural planners and agricultural strategists. The
burgeoning interest in bananas in the last 20 years results from the belated realization that Musa is an under-exploited genus,
notwithstanding the fact that one genetically narrow group, the Cavendish cultivars, supply a major export commodity second only
to citrus in terms of the world fruit trade. International research interest in the diversity of fruit types has been slow to develop,
presumably because bananas and plantains have hitherto been regarded as a reliable backyard source of dessert fruit or starch
supplying the needs of the household, and in this situation relatively untroubled by pests, diseases or agronomic problems.
Epigenetics is a new field that explains gene expression at the chromatin structure and organization level. Three principal
epigenetic mechanisms are known and hundreds of combinations among them can develop different phenotypic characteristics.
DNA methylation, histone modifications and small RNAs have been identified, and their functions are being studied in order to
understand the mechanisms of interaction and regulation among the different biological processes in plants. Although,
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fundamental epigenetic mechanisms in crop plants are beginning to be elucidated, the comprehension of the different epigenetic
mechanisms, by which plant gene regulation and phenotype are modified, is a major topic to develop in the near future in order to
increase crop productivity. Thus, the importance of epigenetics in improving crop productivity is undoubtedly growing. Current
research on epigenetics suggest that DNA methylation, histone modifications and small RNAs are involved in almost every aspect
of plant life including agronomically important traits such as flowering time, fruit development, responses to environmental factors,
defense response and plant growth. The aim of this Research Topic is to explore the recent advances concerning the role of
epigenetics in crop biotechnology, as well as to enhance and promote interactions among high quality researchers from different
disciplines such as genetics, cell biology, pathology, microbiology, and evolutionary biology in order to join forces and decipher the
epigenetic mechanisms in crop productivity.
Plant Tissue Culture and Its Agricultural Applications presents the proceedings of the 41st University of Nottingham Easter School
in Agricultural Science held in England. The sessions covered in this volume reflect the revolution of tissue culture and its role in
the propagation of elite plant material and the development of improved genotypes. This book is organized into four main sections.
The first section chronicles the revolution of the plant tissue culture. This includes papers on clonal propagation, morphogenesis,
germplasm storage, plant health, and genetic improvement. The core of this volume is covered by the introductory and the final
chapters which interrelate the different subjects areas covered by the proceedings and provide a realistic assessment of future
research required for the plant tissue culture revolution to come to fruition. This book will be useful to readers interested in
understanding the history, evolution, and future of plant tissue culture and its applications in the agricultural sector.
It is a pleasure to contribute the foreword to Introduction to Cell and Tissue Culture: The ory and Techniques by Mather and
Roberts. Despite the occasional appearance of thought ful works devoted to elementary or advanced cell culture methodology, a
place remains for a comprehensive and definitive volume that can be used to advantage by both the novice and the expert in the
field. In this book, Mather and Roberts present the relevant method ology within a conceptual framework of cell biology, genetics,
nutrition, endocrinology, and physiology that renders technical cell culture information in a comprehensive, logical for mat. This
allows topics to be presented with an emphasis on troubleshooting problems from a basis of understanding the underlying theory.
The material is presented in a way that is adaptable to student use in formal courses; it also should be functional when used on a
daily basis by professional cell culturists in a- demia and industry. The volume includes references to relevant Internet sites and
other use ful sources of information. In addition to the fundamentals, attention is also given to mod ern applications and
approaches to cell culture derivation, medium formulation, culture scale-up, and biotechnology, presented by scientists who are
pioneers in these areas. With this volume, it should be possible to establish and maintain a cell culture laboratory devot ed to any
of the many disciplines to which cell culture methodology is applicable.
This special issue of The Enzymes is targeted towards researchers in biochemistry, molecular and cell biology, pharmacology, and
cancer. This volume discusses signaling pathways in plants. Contributions from leading authorities Informs and updates on all the
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latest developments in the field
Presented here is another classic from this series and deals with general aspects of micropropagation of plants for commercial exploitation. It
includes chapters on setting up a commercial laboratory, meristem culture, somatic embryogenesis, factors affecting micropropagation,
disposable vessels, vitrification, acclimatization, induction of rooting, artificial substrates, cryopreservation and artificial seed. Special
emphasis is given on modern approaches and developing technologies such as automation and bioreactors, robots in transplanting, artificial
intelligence, information management and computerized greenhouses for en masse commercial production of plants.
Sugarcane (Saccharum officinarum L.) is considered one of the major bioenergy crops grown globally. Thus, sugarcane research to improve
sustainable production worldwide is a vital task of the scientific community, to address the increasing demands and needs for their products,
especially biofuels. In this context, this book covers the most recent research areas related to sugarcane production and its applications. It is
composed of 14 chapters, divided into 5 sections that highlight fundamental insights into the current research and technology on this crop.
Sugarcane: Technology and Research intends to provide the reader with a comprehensive overview in technology, production, and applied
and basic research of this bioenergy species, approaching the latest developments on varied topics related to this crop.
Plant Transcription Factors: Evolutionary, Structural and Functional Aspects is the only publication that provides a comprehensive compilation
of plant transcription factor families and their complex roles in plant biology. While the majority of information about transcription factors is
based on mammalian systems, this publication discusses plant transcription factors, including the important aspects and unifying themes to
understanding transcription factors and the important roles of particular families in specific processes. Provides an entry point for transcription
factor literature Offers compilation of information into one single resource for rapid consultation on different plant transcription factor features
Integrates the knowledge about different transcription factors, along with cross-referencing Provides information on the unique aspects
surrounding plant transcription factors
History of plant cell culture; Media components and preparation; Contamination; Callus induction; Regeneration and morphogenesis; Woody
shrubs and trees; Haploid plantas from anther culture; Embryo rescue; Meristem culture for virus-free plants; In vitro propagation for
commercial production of ornamentals; Agrobacterium-mediated transformation of plants.
Under the vast umbrella of Plant Sciences resides a plethora of highly specialized fields. Botanists, agronomists, horticulturists, geneticists,
and physiologists each employ a different approach to the study of plants and each for a different end goal. Yet all will find themselves in the
laboratory engaging in what can broadly be termed biotechnol
The purpose of this book is to provide the advances in plant in vitro culture as related to perennial fruit crops and medicinal plants. Basic
principles and new techniques, now available, are presented in detail. The book will be of use to researchers, teachers in biotechnology and
for individuals interested to the commercial application of plant in vitro culture.
Plant Tissue Culture Techniques and Experiments is a manual that contains laboratory exercises about the demonstration of the methods
and different plant materials used in plant tissue culture. It provides an overview on the plant cell culture techniques and plant material
options in selecting the explant source. This book starts by discussing the proper setup of a tissue culture laboratory and the selection of the
culture medium. It then explains the determination of an explant which is the ultimate goal of the cell culture project. The explant is a piece of
plant tissue that is used in tissue culture. Furthermore, the book discusses topics about callus induction, regeneration and morphogenesis
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process, and haploid plants from anther and pollen culture. The meristem culture for virus-free plants and in vitro propagation for commercial
propagation of ornamentals are also explained in this manual. The book also provides topics and exercises on the protoplast isolation and
fusion and agrobacterium-mediated transformation of plants. This manual is intended for college students, both graduate and undergraduate,
who study chemistry, plant anatomy, and plant physiology.
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