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THE ORIGIN OF LAND PLANTS'

By Dr. DOUGLAS H. CAMPBELL
PROFESSOR OF BOTANY, STANFORD UNIVERSITY

THE problem of how the existing vegetation of the
earth has come into being is one of perennial interest
to the botanist, and I have chosen as my subject some
of the conclusions to which botanists have come as
to the history of the plant life which now occupies
so large a part of the earth’s surface.

The evolution of the plant kingdom always has had
for me a special fascination, and since my first serious
botanical studies nearly fifty years ago, the subject
has oceupied a prominent place in my scientific work.
Not, perhaps, a particularly practical subject, as
ordinarily understood, and no doubt some of my
audience may think it a waste of time to have devoted
so large a part of one’s life to such investigations.

1 Address of the president of the Pacific Division of
the American Association for the Advancement of Seci-
ence, Eugene, Oregon, June 20, 1930.

“What use is it all?”’ one may ask, and the answer -
must depend on one’s outlook on life.

I might reply that it has furnished me a liveli-
hood—that I have been well paid for doing what I
most wanted to do. This might be given as a “prac-
tical” result of my activities. I am afraid, however,
that I have even encouraged some of my students to
go ahead in similar unpractical lines of research,
hoping that they might have some of the same satis-
faction in their life work that I have found. If I
have succeeded in some degree in this, I feel that I
have as truly performed a service as if I had merely
equipped -them to go out into the world and ﬁght
for money and what it brings.

The pursuit of science for the love of it, and not
primarily for the material rewards it may bring, has
results that no money can purchase. Such a love of
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PURE PROTEINS OF MILK
VvS. CRUDE CASEIN

-I-II-IE PURE PROTEINS of milk are so difficulf and ex-

pensive to prepare, that only too often the crude prod-

ucts are inadvisedly used in researches of importance.
One "crude essential element" of the diet may invali-
date all other good features of a costly investigation,
thereby disqualifying the deduction of the author.

In recent journals such papers have appeared.

"Crude Casein" of the usual industrial type represents
simply an acid or rennet curd and is purely "Glorified
Pot Cheese," containing unknown products of milk—in
unknown amounts.

FOR RESEARCHES OF PRECISION

“’Casein - Harris" and”
“Lactalbumin - Harris
have been prepared

Through years of study in the Protein Laboratory of
Osborne & Mendel (Yale Univ. & Conn. Expt. Sta.), we
have learned how to prepare these two proteins in state
of highest molecular purity.

Each protein contains highest nitrogen content, lowest
mineral ash, freedom from each other and other sub-
. stances of cow's milk.

They are made directly from fresh skim milk, which is the
only possible way to prepare them in high purity.

Assayed upon growing white rats. Free from all vitamins,

AVERAGE ANALYSIS OF CASEIN—HARRIS

Moisture .............. 10.73  Casein (N x 6.38).. 87.09
Ash ..o .59  Ether-soluble ........ .20
Calcium ................ trace  Nitrogen;

Nitrogen ............. 13.66  water,fat,ash-free 15.44

(cf—~Osborne & Harris, Jr. Am. Chem. Soc., 25-1V, 346)

Also Also
Purest powdered Medicinal Yeast Vitamine factors, J)ure food
(standardized for Vitamines "B" mixes, deficient foods, salt mix
(F & &) and Concentrates from and methods for vitamine assays
this yeast. upon the Norwegian white rat.

THE

HARRIS LABORATORIES

TUCKAHOE NEW YORK




SCIENCE—ADVERTISEMENTS

I/WC Graw-Hill

has just published

PouLTrRY HUSBANDRY

By Morley A. Jull

Senior Poultry Husbandman, Bureau of Animal
Industry, U. 8. Dept. of Agriculture

639 pages, 6 x 9, 229 illustrations

$4.00

HIS book is a comprehensive

handbook of every essential of
profitable poultry raising. It offers
a well-balanced treatment of the
background and development of the
industry, its economic significance,
the scientific principles of poultry
culture, practical methods of poultry
production, latest and most authori-
tative data, a study of the problems
of marketing and their solution.

By following this outline, the
book keeps to the logical order for
a complete and unified study of
poultry husbandry. At the same
time the author has arranged his
material so that the practical sections

of the book may be read under-
standingly without reference to the
more technical discussions.

The book is authoritative and
based on latest research. It brings
to the poultryman data and methods
that are in use by the most success-
ful operators today. It deals with
the specific problems of hatching,
breeding, housing and feeding. Its
scope is wide—everything is cov-
ered from the formation of the egg-
to by-products of the chicken indus-
try, from inheritance characters to
capon production, from marketing
eggs to records and accounts.

Send for a copy on approval

McGRAW-HILL BOOK COMPANY, Inc.

Penn Terminal Building

370 Seventh Avenue

New York
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Oxidation-
Reduction
Potentials. . .by L. Michaelis, M.D.

Member Rockefeller Ins titute Translated Srom the German Manuscript by Louis B. Flexner

A first step towards a solution, in the metabolism of the living cell. A new point of
view that provides a clearer and a thermodynamically correct approach to cell energetics.
The result of the author’s intensive work on ‘‘Hydrogen Ion Concentration’’ and its
application to biological problems. Invaluable, contise, the evidence .of profound re-
search. Order your copy now! 16 Illustrations. 197 pages. $3.00.

PART I . lation of the potentials of the organic redox sys-

. Physico-Chemical Considerations. tems with respect to the concentration of Hydrogen
Definition of oxidation and reduction. The force jons. Various scales of the redox potential. Influ-
of oxidation and reduction. Historical and critical ence of tautomerism. Irreversible oxidations and

remarks on redox potentials and the mechanism of reductions.
their establishment. Evaluationr of a redox poten-
tial. Theory of mixtures of different redox sys-

tems. The poise of a reversible redox system. The PART I I . L
neutral point of the redox scale. Inorganic redox Physiological Applications. The
systems. The influence of complex formation. Re- physiologically important redox systems. Sulphy-
versible organic redox systems. Atomistics of re- dril systems. True reversible redox systems of
versible organic redox processes. Relation between importance in physiology. Reviews of the physio-
color and oxidation potential. The activity theory logically important redox systems. Measurement
applied to organic redox systems. General formu- of reduction potentials in physiological systems.
Factors Affecting the Distribution of Electro- Chemical Dynamics of Life Phenomena
lytes, Water an i
ytes, Water and Gases in the Animal Body By Professor Otto Meyerhof
By D. D. Van Slyke, Ph.D., Sc.D. Awarded the Nobel Prize 1923, for the
Rockefeller Institute " Researches Published in this Book
16 Diagrams. 70 Pages. $2.50 8 Diagrams. 110 Pages. $3.00

Chemical Basis of Growth and Senescence

Labyrinth and Equilibrium
By T. B. Robertson r 4

University of Adelaide, Adelaide, South By Samuel Steen Max‘w{!ll, M.S., Ph.D.
Australia University of California
45 Illustrations. 376 Pages. $3.00 11 Illustrations. 163 Pages. $3.00
The Biology of Death The Nature of Animal Light
By Raymond Pearl By E. Newton Harvey, Ph.D.
Johns 'Hopkms University Professor of Physiology, Princeton University
64 Illustrations. 275 Pages. $3.00 36 Figures. 14 Tables. 182 Pages. $3.00
Injury, Reeovery and Death in Relation to i {
Conductivity and Permeability Smell, Taste ‘;‘,‘;'Lﬁ;:;‘;iss“ses in the
By W. J. V. Osterhout
Harvard University By g - H. dP %ﬂ.‘er’ .tSC‘D ¢
96 Illustrations. 259 Pages. $3.00 arvar niversity

37 Illustrations. 192 Pages. $3.00
The Physical Basis of Heredity

B'y Thomas Hunt Morgan The Elementary Nervous System

Professor Experimental Zoology in Columbia By G. H. Parker, Sc.D.
University Professor of Zoology, Harvard University
117 IlNlustrations. 305 Pages. $3.00 53 Illustrations. 229 Pages. $3.00

Inbreeding and Outbreeding
Their Genetic and Sociological Significance

By Edward M. East, Ph. D.
and Donald F. Jones
46 Illustrations. 285 Pages. $3.00

For Sale At All Bookstores
LIPPINCOTT WASHINGTON SQUARE, PHILADELPHIA




