PREFACE

—I-;1c purposes of this book are to provide
basic theoretical information about the study of heredity and 1o present some of the experi-
ments and reasoning through which this information has been achieved.

Although genetics is a modern science, 1t has grown capidly in recent years and its
branches now extend to almost all fields of biology. In fact, the diverse specializations of
senetics enable il to pecupy at present a unique central position among the biological
cciences 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 genelic
phenomena operate, from the maolecules of cells, through developmental stages of in-
dividuals, to populations of organisms, Compartmentalization at each of these levels is
common and even unavoidable since research work proceeds separately in each arca of
gengtics. To picture genetics, however, only in terms of ils many separate constituent 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 recognition 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 observation was replaced by many complex
questions: From what source does this wonderful correspondence hetween generations
arise? How is the knowledge transmitted that determines hiclogical development? What
factors account for similarities between generations and what for ditferences ? What is
inherited and what is not ? What hereditary factors do members of a species have in commeaon
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 concern with the materials and modes of
inheritance. Since genetics is the science that seeks 1o answer these guestions, it can be
broadly defined us the study of hiological material transmitied between generations of
orpanisms. 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 and on generations of organisms. If we call this hereditary material genetic
material, we can mark out the following areas of study,

I. What and where is genetic material?

2. How is it formed, transmitted, and changed?

3. How is it organized and how does it function?

4. What happens to it among groups of orgunisms a5 time passes
The fundamental unifying theme of genetics is thus a material one which can be studied
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at many dilferent levels of existence. The order of these questions and levels does nat al
allimply a rank of importance, since cach aspect is only one facet of genetics, although some
problems may assume more interest at particular historical times. Tt is with this over-all
view in mind that the book is organived.

Within this framework a historical approach to genetics has been presented in many
places for a number of reasons, First, in the swilt progress of modern genetics, many aspects
of our present understanding will rapidly be changed by future discoveries. Rather than he
the study of a static set of axioms, a true presentation of genetics should include 2 sense
ol its continuity and progress. Second. such an dpproach provides many opportunities o
the development of ideas from the sim ple to the complex and thereby Tacilitates learning,
Third, the people who have contributed to a sclence and the relationship between their
contributions are an important and interesting aspect of the science and help to encourape
student interegst,

The book can be usad as the basis [or either one-term or Tull-vear eourses. In the former
ciase Lhe instructor can selecl 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 chapters included in the sections on transmission and arrangement of
genctic material. A thorough understanding of basic genetic methodology and recombina-
tional principles is extremely important in enabling students to lorge ahead intelligently
in arcas of their cwn interest. One sy ggested program for a single-semesler genetics course
meeting three times weekly is o include Chapters | through 7, 9 through 12, 16 and 17,
and selected sections of Chapter 8 (e.g.. chi-square) and of Chapters 19 through 30. A one-
semester course Lhat is oriented toward evolutionary problems can follow a similar program
but include material in Chaptlers 31 through 33 and omit materia in Chapters 19 and 20,
and 24 through 29, '

In the face of the large volume of genctic Titerature and the many important develop-
ments and changes that are taking place in this field teday, it would be an illusion for an
author to maintain, and for a reader to belicve, that a textbook of genebivs can be writlen
without erroars and misinterpretations. | have therefore Been fortunate in having many
comstructive suggestions offered to me by numerous friends and colleagues. Yarious chapters
in the manuseript have been read by Professors Th. Dobzhansky, N. E. Melechen, R, Rolfe,
and H. 13, Stalker, Extensive sections have been read by Drs. L. Yan Yalen and C. J, Wills o
whom | am extremely indebted for considerable detailed und thoughtful criticism. It is also
a pleasure to acknowledge use of many of the exercise problems offered by Professors
5. W. Brown., M. M. Green, H. D. Stalker, and the late J. A. Jenkins, [ am also indebted
o the Literary Executor of the late Sir Ronald A, Fisher, IF.R.5., Cambridge, to Dr. Frank
Tates, F.R.S, Rothamsted, and to Messrs, Oliver and Boyd Lid., Edinburgh, for per-
mission to reprint Tables 111 and 1V from their book Staristical Tables for Bislogical,
Agricaltural and Medival Research. Credits for the sourees of illustrations are given in the
fizure legends, and the full citations are usuzlly in the references at the end of cach chapter,
The references also include sources used for the text material as well as selected further
articles or books that may be of relevance. | take responsibility for errors that remain,
and [ would be grateful if they are brought to my atlention in a constructive fashion.

To my wile, Zelda, | owe the debt of translating my handwriting into typescripl and of
making many valvable corrections, | am grateful 1o Mrs. Rosemary ¥an Haaren and Miss
Dixie Brennan for typing most of the subsequent additions and revisions.
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