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Preface

The second edition of Principles of Plant Genetics and
Breeding represents a thoroughly overhauled version
of the preceding edition, following recommendations
and suggestions from users and reviewers. The major
changes in the new edition include restructuring and
reordering the chapters to follow more closely with
how plant breeding is done in practice, and expanding
the molecular genetics component. Also, the basic sci-
ence information has been reduced. Two of the chap-
ters in the first edition have been transferred to the
back of the textbook as supplementary material, so it
may be referred to by users only as needed. In this
way, students and users who already have a back-
ground in genetics will not feel obligated to study
those chapters before advancing to more plant breed-
ing related topics. A feature of the first edition that is
retained and expanded in the second edition is the
inclusion of contributions on selected topics by indus-
try professionals. The book is copiously illustrated to
facilitate teaching and learning of the topics.

The book is organized into nine sections. Section I
is an overview and historical perspective of plant breed-
ing. Chapter 1 provides an introduction to the field of
plant breeding, describing its importance to society
while Chapter 2 provides historical perspectives, high-
lighting the contributions by researchers to knowledge
in the field. The two chapters in Section II are devoted
to discussing pertinent population and quantitative
genetic concepts, to assist the reader in better under-
standing the practices of plant breeders.

Section III, reproductive systems, comprises four
chapters. Chapter 5, autogamy, and Chapter 6, allog-
amy, focus on reproductive and genetic issues as they
pertain to self-pollinated and cross-pollinated species,
respectively. Chapter 7 is devoted to discussing the
genetic issues associated with crossing plants to
reorganize the genetic matrix, while Chapter 8 ends
the section with a discussion of issues associated with
clonal propagation.

Section IV, deals with germplasm for breeding. It
is impossible to conduct plant breeding without the
proper germplasm. Chapter 9 in this section focuses

on variation and its genetic basis, while Chapter 10
focuses on domestication of plant species. The dis-
cussion includes the dependence of plant breeding
on heritable variation. Finally, Chapter 11 addresses
the matter of plant genetic resources used in plant
breeding. It includes a discussion of how germ-
plasm is collected and managed for long term use
by breeders.

Section V is devoted to discussing common breed-
ing objectives pursued by plant breeders. The discus-
sions include the genetic basis of those traits and the
implication in their breeding. Chapter 12 focuses on
breeding for increased yield and improving morpho-
logical traits that enhance crop productivity. In the
ensuing chapter, 13, breeding for selected quality
traits is the focus of discussion. Breeding for disease
and pest resistance is a major breeding objective in
most crops. This is the subject of Chapter 14, while
Chapter 15 is devoted to issues pertaining to breeding
for resistance or tolerance to selected abiotic factors,
such as salt tolerance.

The topics of Section VI focus on selection or
breeding methods. In this section, breeding methods
for autogamous species is the subject of Chapter 16,
while Chapter 17 is devoted to breeding allogamous
species. Chapter 18 concerns the selection methods
used for breeding hybrid cultivars while the last chap-
ter in the section, 19, is devoted to discussing the
breeding methods used for clonally propagated spe-
cies. The discussions in these chapters provide the
advantages and disadvantages of each method, and
include alternative approaches.

Molecular breeding is the subject of Section VII,
which received the most overhaul. The concept of
markers and various commonly used molecular
markers in plant breeding are discussed in detail in
Chapter 20, including their advantages and disadvan-
tages, as well the cost and ease of application in breed-
ing. Chapter 21 is devoted to discussing the mapping
of genes and the importance of such maps in
plant breeding. Marker assisted selection (MAS) as a
method of facilitating plant breeding is the subject of
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Chapter 22. Chapter 23 focuses on the use of muta-
genesis for inducing variability for crop improvement.
The discussions include the types of mutagens com-
monly used in crop improvement, and the success of
this approach to breeding. Many important crop spe-
cies are polyploids. The methods used for improving
polyploids are discussed in Chapter 24. The last chap-
ter in this section, 25, addresses the subject of molec-
ular genetic modifications, including the role of
genetic engineering in plant improvement. Also, in
this chapter, the contemporary subject of genome-
wide genetics is introduced.

Section VIII is titled marketing and societal issues
in plant breeding. In Chapter 26, the reader is
exposed to the process of preparing a cultivar for
release to farmers for use. Commercial seed producers
ensure the quality of their products through the seed
certification process, as described in Chapter 27. Plant
breeders protect their products through securing
legal protection, the subject of Chapter 28. The last
two chapters, 29 and 30, end the section with dis-
cussions on social concerns that arise from the
applications of biotechnological tools, and issues

confronting breeders on the international plant
breeding scene.

The last section, IX, is devoted to discussion of the
breeding of selected crops. This section includes dis-
cussions on the genetics of selected crop plants, germ-
plasm used, and breeding methods used for their
improvement. Professional highlights are provided
for these chapters.

An effort has been made to organize this book such
that the sequence of discussion of topics follows
closely the sequence in conducting a plant breeding
project. A plant breeding course, at the minimum, is
usually an upper level course at the undergraduate
level. It is assumed that a student taking a plant breed-
ing course would have received prior instruction in
the basic biology, including genetics, botany, and
physiology. A review of basic genetic principles is
helpful to better understanding the material in
this book and a plant breeding course in general.
Sometimes, some of this basic material is reviewed as
appropriate. In addition, some of the underlying
science is presented in the supplementary chapters of
the book.
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