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Preface

The purposes of this book are to provide basic theoretical
information about genetics, the study of heredity, and to
present some of the experiments and reasoning through
which this information has been achieyved.

Although genetics is a mgdern science, it has grown
even more rapidly in recent years and its branches now
extend to almost all fields of biology. In fact, the diverse
specializations of genetics eénable it to occupy at present a
unique central position among the biological sciences in
that it ties together different disciplines that involve form,
function, and change. This unifying ‘‘core’’ quality of
genetics stems from the many levels in which genetic phe-
nomena operate, from the molecules of cells, through de-
velopmental stages of individuals, to populations of orga-
nisms. Compartmentalization at each of these levels is
common and even unavoidable since research work pro-
ceeds separately in each area of genetics. To picture genet-
ics, however, only in terms of its many separate constitu-
ent parts leads easily to an unbalanced and fragmented
view that does not do justice to the unity of the science as
a whole.

Where does the unity of genetics lie? Initially the recog-
nition of heredity began with the simple observation made
" among different organisms that ‘‘like begets like.”” In the

course of history, however, the simplicity of this observa-
tion was replaced by many complex questions: From what

- source does this wonderful correspondence between gen-
erations arise? How is the knowledge transmitted that de-
termines biological development? What factors account
for similarities between generations and what for differ-
ences? What is inherited and what is not? What hereditary
factors do members of a species have in common and in
what factors do they differ? Why and how do new species
of organisms arise? How can we control heredity?

A theme shared by all these questions is a concgrn with
the materials and modes of inheritance. Since genetics is
the science that seeks to answer these questions, it can be
broadly defined as the study of biological material trans-
mitted between generations of organisms. More exactly,
this science encompasses studies of the kind of material
transmitted, the manner in which this is accomplished,
and the effect of this material on an individual organism

vil

and on generations of organisms. If we call this hereditary
material genetic material, we can mark out the following
areas of study. .

What and where is genetic material?

How:- is it packaged and how is it transmitted?
How is it structured and how is it changed?
How does it function and how can it be manipu-
lated? _ :

What happens to it among groups of organisms as
time passes?

The fundamental unifying theme of genetics is thus a ma-
terial one that can be studied at many different levels of
existence. The order of these questions and levels does not
at all imply a rank of importance, since each aspect is only
one facet of genetics, although some problems may as-
sume more interest at particular historica! times. [t is with
this over-all view in mind that the book is ofganized.

Within this framework a historical approach to genetics
has been presented in many places for a number of rea-
sons. First, in the swift progress of modern genetics, many
aspects «of our present understanding will rapidly be
changed by future discoveries. Rather than be the study of
a static set of axioms, a true presentation of genetics
should include a sense of its continuity and progress. Sec-
ond, such an approach provides many opportunities for a
logical development of ideas from the simple to the com-
plex and thereby facilitates learning. Third, the people
who have contributed to a science and the relationship
between their contributions are an important and interest-
ing aspect of the science and help to encourage student
interest.

For teaching purposes, the instructor can select sections
of the text according to his training and inclination, but it
is suggested that material be used from each of the basic
subdivisions of the book with special emphasis on thap-
ters included in the sections on transmission and arrange-
ment of genetic material. A thorough understanding of
basic genetic methodology and recombinational principles
is extremely important in enabling students to forge ahead
intelligently in areas of their own interest. One suggested
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program for a single-semester genetics course meeting
three times weekly is to include Chapters 1 through 7, 9
through 12, 16 and 17, and selected sections of Chapter 8
(e.g., chi-square) and of Chapters 19 through 32. A one-
semester course that is oriented toward evolutionary prob-

lems can follow a similar program but include material in
Chapters 14 and 15, Chapters 33 through 37, and omit
material in Chapters 19 and 20, and 24 through 31.

M. W. S.
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