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General Preface

Recent advances in the techniques and applications of plant cell culture
and plant molecular biology have created unprecedented opportunities for
the genetic manipulation of plants. The potential impact of these novel and
powerful biotechnologies on the genetic improvement of crop plants has
generated considerable interest, enthusiasm, and optimism in the scientific
community and is in part responsible for the rapidly expanding biotechnol-
ogy industry.

The anticipated role of biotechnology in agriculture is based not on the
actual production of any genetically superior plants, but on elegant dem-
onstrations in model experimental systems that new hybrids, mutants, and
genetically engineered plants can be obtained by these methods, and the
presumption that the same procedures can be adapted successfully for
important crop plants. However, serious problems exist in the transfer of
this technology to crop species.

Most of the current strategies for the application of biotechnology to crop
improvement envisage the regeneration of whole plants from single, ge-
netically altered cells. In many instances this requires that specific agri-
culturally important genes be identified and characterized, that they be
cloned, that their regulatory and functional controls be understood, and
that plants be regenerated from single cells in which such gene material
has been introduced and integrated in a stable manner.

Knowledge of the structure, function, and regulation of plant genes is
scarce, and basic research in this area is still limited. On the other hand, a
considerable body of knowledge has accumulated in the last fifty years on
the isolation and culture of plant cells and tissues. For example, it is possi-
ble to regenerate plants from tissue cultures of many plant species, includ-
ing several important agricultural crops. These procedures are now widely
used in large-scale rapid clonal propagation of plants. Plant cell culture
techniques also allow the isolation of mutant cell lines and plants, the
generation of somatic hybrids by protoplast fusion, and the regeneration of
genetically engineered plants from single transformed cells.
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X General Preface

Many national and international meetings have been the forums for
discussion of the application of plant biotechnology to agriculture. Neither
the basic techniques nor the biological principles of plant cell culture are
generally included in these discussions or their published proceedings.
Following the very enthusiastic reception accorded the two volumes en-
titled ““Perspectives in Plant Cell and Tissue Culture” that were published
as supplements to the International Review of Cytology in 1980, I was ap-
proached by Academic Press to consider the feasibility of publishing a
treatise on plant cell culture. Because of the rapidly expanding interest in
the subject both in academia and in industry, I was convinced that such a
treatise was needed and would be useful. No comprehensive work of this
nature is available or has been attempted previously.

The organization of the treatise is based on extensive discussions with
colleagues, the advice of a distinguished editorial advisory board, and
suggestions provided by anonymous reviewers to Academic Press. How-
ever, the responsibility for the final choice of subject matter included in the
different volumes, and of inviting authors for various chapters, is mine.
The basic premise on which this treatise is based is that knowledge of the
principles of plant cell culture is critical to their potential use in bio-
technology. Accordingly, descriptions and discussion of all aspects of
modern plant cell culture techniques and research are included in the
treatise. The first volume describes every major laboratory procedure used
in plant cell culture and somatic cell genetics research, including many
variations of a single procedure adapted for important crop plants. The
second and third volumes are devoted to the nutrition and growth of plant
cell cultures and to the important subject of generating and recovering
variability from cell cultures. An entirely new approach is used in the
treatment of this subject by including not only spontaneous variability
arising during culture, but also variability created by protoplast fusion,
genetic transformation, etc. Future volumes are envisioned to cover most
other relevant and current areas of research in plant cell culture and its
uses in biotechnology.

In addition to the very comprehensive treatment of the subject, the
uniqueness of these volumes lies in the fact that all the chapters are pre-
pared by distinguished scientists who have played a major role in the
development and/or uses of specific laboratory procedures and in key
fundamental as well as applied studies of plant cell and tissue culture. This
allows a deep insight, as well as a broad perspective, based on personal
experience. The volumes are designed as key reference works to provide
extensive as well as intensive information on all aspects of plant cell and
tissue culture not only to those newly entering the field but also to experi-
enced researchers.

Indra K. Vasil



Preface to Volume 4

The three previous volumes of this treatise have provided comprehen-
sive coverage of the wide variety of laboratory procedures used in plant cell
culture, the fundamental aspects of cell growth and nutrition, and plant
regeneration and variability. The accumulation of phytochemicals (second-
ary metabolites) in plant cell cultures has been studied for more than thirty
years. However, in recent years there has been considerable interest and
activity in the subject due to the expectation of biotechnological application
and industrial production. Inasmuch as this expectation became a prob-
lem, attention turned toward analysis of the synthesis and accumulation of
plant products. At present two important events are taking shape: the
realization of industrial plant cell culture for the production of phy-
tochemicals, and a molecular biological approach to understanding the
regulation of product synthesis. For the expeditious advancement of these
two concepts and components, it appeared desirable to compile and re-
view phytochemistry as studied by employing plant cell cultures. A com-
prehensive treatment of the subject in the tradition of the earlier volumes
of this treatise required two volumes: Cell Culture in Phytochemistry (Vol-
ume 4) and Phytochemicals in Cell Cultures (Volume 5). Plant phys-
iologists and biochemists will forgive our taking the liberty—for the sake of
brevity—of using the term phytochemistry in a broad sense to cover their
respective disciplines.

The timeliness of the proposed volumes must have been recognized
worldwide as the call for manuscripts was received with great enthusiasm.
Reports at international conferences and workshops on phytochemistry
and plant tissue culture had fallen far short of providing a comprehensive
account of the remarkable progress made in the subject. Here we gratefully
acknowledge the cooperation of all our colleagues who submitted up-to-
date and thorough reviews of their fields of study. At one point we felt
overwhelmed by the amount of material received, while at the same time
we realized that a few groups of chemicals could not be included.
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Xii Preface to Volume 4

A science in flux is a fabric of differing thoughts, approaches, and in-
terpretations, all in a state of evolution. A comprehensive treatise such as
this should reflect this state, and thus we were anxious not to streamline
the presentations. Some overlap in various chapters and some divergence
of opinions should therefore be seen as helpful in a broad understanding of
the subject. Students as well as colleagues in academia and industry will
appreciate the overall effort and the diverse viewpoints presented.

We acknowledge the support of the Editorial Advisory Board in identify-
ing this important area of plant cell culture research for these volumes. The
assistance of our colleagues at the Plant Biotechnology Institute (PBI) in
Saskatoon, Saskatchewan, Canada, particularly Drs. Balsevich, DeLuca,
Eilert, Kurz, and Tyler, and the PBI secretarial staff, is gratefully acknowl-
edged. Spouses of the editors deserve special thanks for enduring count-
less hours alone: thank you, Christa and Vimla!

Friedrich (Fred) Constabel
Indra K. Vasil
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