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THIAMIN AND PLANT GROWTH'

By Dr. WILLIAM J. ROBBINS
DIRECTOR OF THE NEW YORK BOTANICAL GARDEN

ALTHOUGH several investigators, including R. J. Wil-
liams (1920) and Lepeschkin (1924), had reported a
favorable effect of vitamin B, or thiamin upon plant
growth, their crude preparations contained other sub-
stances as well as thiamin, and their results could not
be accepted as definitive. Indisputable evidence of the
importance of thiamin for plants depended upon the
availability of the pure compound. Isolated in erystal-
line form by Jansen and Donath as early as 1926, thi-
amin did not become generally available until 1934,
largely as the result of the work of R. R. Williams and
his associates.

Almost at once Schopfer (1934) demonstrated that
Phycomyces Blakesleeanus will not grow in a medium
of mineral salts, asparagine and sugar unless supplied

1 Presented before the Section on the Botanical Sciences

of the American Association for the Advancement of Sci-
ence, Richmond, Va., December 28, 1938.

with thiamin. The demonstration was so striking that
further investigations with this organism and with
others soon followed until it is now clear as the result
of the work of Schopfer, Bonner, Knight and others
that thiamin is as necessary in the physiology of plants
as it is in the nutrition of animals.

My own interest in thiamin arose from a study of the
nutrient requirements of excised roots, initiated in 1917
as the result of a paper by Jacques Loeb in which he
suggested that a hormone is concerned in the forma-
tion of roots by the leaves of Bryophyllum calycinum.
It was my opinion that Loeb had not eliminated sugar
accumulation in the leaves as the “hormonal” factor,
and the experiments on excised roots were initiated to
attack that problem directly. In the twenty years
sinee the original experiments a number of people have
been associated with me and through their assistance
one aspect or another of that problem and related ones
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or in Van Giesen picrofuchsin. As an instanee typiecal
of the ease of use and reliability of the stain, a series
of slides was stained for different lengths of time in a
trial lot of this solution which contained only 10 grams
each of ferrous and ferrie alum, instead of the 20 as
above deseribed. The slides were then counterstained
with Van Giesen picrofuchsin (5 minutes) in the usual
manner. The slides stained 2 minutes were fairly
satisfactory ; those stained 4 minutes were nearly ideal;
those stained 15 minutes could hardly be distinguished
from those stained 4 minutes, and it was only when the
staining was carried up to about an hour that the
image showed signs of loss of detail from overstaining.

From these preliminary studies it is suggested that
the combination of a high concentration of ferrous and
ferric salts serves to maintain an oxidation reduction
equilibrium in the solution which is far more suitable
for the formation and preservation of the selective
blue hematoxylin-iron salt than is either the ferrous
or the ferrie salt alone. It appears that the stain,
above described, is highly seleective. It is relatively
insensitive to variation in staining time and may be
used as practically a progressive stain with little or no
differentiation. This differentiation, when required,
may be done by time rather than by inspection. The
solution is far more stable than either:Weigert’s or
Janssens’ hematoxylin, is easily prepared and does not
require any aging. This stain has not given satisfac-
tory results when used in contact with at least some
metals, as, for instance, monel.

In conjunction with Dr. Ralph Lillie, of the division
of pathology, a more detailed study of this stain is
being carried on at this institute in order to more
accurately define its properties. Even with the data
above presented, however, the question is raised as to
whether or not many, or possibly even all, of our cur-
rent iron hematoxylin stains would not be substantially
improved by substitution of a mixture of ferrous and
ferric salts or some equivalent oxidation-reduction
mixture for the ferric salts now in current use.

No studies have as yet been made on the action of
this stain on such cell organs as mitochondria. These
considerations will be left to a later date.

WiLtox R. EARLE
NATIONAL CANCER INSTITUTE,
U. 8. PusBric HEALTH SERVICE,
‘WASHINGTON, D. C.

“SPOTTING” SPECIMENS FOR CATALOGUE
NUMBERS

ENAMEL spots for catalogue numbers on minerals

and fossils have been superseded in this department
for some years by spots of clear Duco cement. Ap-

plied direct from the tube, the cement is more con-
venient to handle than paint, and it hardens more.
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_rapidly. Its surface takes india ink well from a pen,
.and the inconspicuous character of the cement will be

especially appreciated when numbers must be applied
to transparent erystals.

A. S. WARTHIN, JR.
VassAarR COLLEGE

THE CARE OF SKULLS AND SKELETONS
OF SMALL ANIMALS

Brerore shipping small skulls and skeletons, or be-
fore allowing them to be cleaned by dermestid beetles,
it is usually desirable to dry them as completely as
possible.

The automobile, probably now used by the majority
of collectors, makes an ideal desiccating machine.
Small osteological specimens fastened under the hood
by wire, in the hot air stream from the fan, become
perfectly dry in a day or two, even in damp weather,
if the automobile receives ordinary use. A minimum
of preliminary cleaning is necessary, and brains need
not be removed from skulls up to the size of a rat’s.
Enough musecle and tendon may be left on small skele-
tons to hold the bones firmly together. Fly eggs fail
to hateh, and maggots quickly die under this treat-
ment. ‘

No claim to originality is made for this method,
but it has proved so useful that it seems worthy of

dissemination.
RiczArp M. BoNp

NATIONAL PARK SERVICE
PORTLAND, OREGON
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TEXTBOOK of

ZOOLOGY

By GEORGE EDWIN POTTER, Ph.D,,
Professor of Zoology,
Baylor University, Waco, Texas.

843 Pages, 440 Illustrations. PRICE, $5.00

This NEW and DIFFERENT textbook of
ZOOLOGY presents the animal kingdom in a
logical and natural way, and carries the inter-
pretation of the facts in terms of the principles
involved. The author accomplishes the diffi-
cult task of striking an ideal balance between
the necessity of “presenting sufficient factual
material and the opposite temptation of going
into endless discussions of theories and rules.
Bringing to a well-defined understanding of the
principles involved in all of the living processes
this book makes it possible for one to obtain a
clear-cut knowledge of the complete biology of
a series of representative animals, each repre-
senting, since it is a living organism, certain of
these principles.

In a addition to the usual material found in
Zoology texts, this book presents many practi-
cal and interesting phases such as Regeneration,
Animal Distribution, Wildlife Conservation,
Animal Behavior.

This textbook classifies the animal kingdom
after first giving a historical review of zoology,
with brief biographies and photographs of some
famous zoologists. Then follows a discussion
of protoplasms with numerous chapters, each
devoted to some one phylum or class of ani-
mals. Chapter Four deals with protozoa in
general; Chapter Six with Amebas; Chapter
Seventeen with Mollusks, and so on. In the
chapter on animal parasitism are discussions of
many specimens that are parasitic to man. The
later chapters concern wild life conservation,
comparative embryology, genetics, comparative
physiology, paleontology, and phylogenic rela-
{;ic;ps of animal groups and the theory of evo-
ution.

FUNDAMENTALS of |
BIOLOGY

By WILLIAM C. BEAVER, Ph.D,,
Professor of Biology,

Wittenberg College, Springfield, Ohio.
896 Pages, 299 Illustrations. PRICE, $4.50
This book presents the more important biologi-
cal facts briefly enough to permit a complete
comprehension of the subject as a whole and
serves as a skeleton to which such additional
data may be added as seem desirable. It sys-
tematizes and condenses the present biological
knowledge so that it can be more easily taught,
visualized, and mastered.

Human biology is well stressed, especially in
the chapters in which the various systems of
animals are studied on a comparative basis.
Separate chapters are devoted to a complete
survey of both plant and animal kingdoms.
The ten systems of animals are considered com-
pletely. This study is made on a comparative
basis in order that the progressive development
of each system may easily be followed from the
ameba to man.

The general principles of biology are evolved
from an actual study of typical, representative
animals and plants. These principles are based
on the actual study of the fundamental struc-
tures and functions of well-selected animals
and plants.

Throughout the text, there is a logical sequence
of materials; one point leading to another with
a minimum of confusion. The text is divided
into 5 parts, as follows: Introductory Biology;
Animal Biology; Plant Biology; General and
Applied Biology; and the Appendix. A fea-

ture of the book is the coverage on the Cell
Principle and Cell Division for both animal and
plant kingdoms, these subjects being amply con-
sideﬁed to serve as a foundation for additional
work.

The C. V. MOSBY COMPANY,
3525 Pine Blvd., St. Louis, Mo.

Gentlemen: Send me the following books, charging my account

Address
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—*A Mine of

Experimental V alues”™— |
The PRINCIPLES of ELECTROCHEMISTRY

Duncan A. Maclnnes
The Rockefeller Institute
for Medical Research

This entirely new treatise, 15 years in preparation, is both a readable and an extremely pains-
taking account of the science of electrochemistry as it is to-day. Careful arrangement of the sub-
ject matter and logical development of the concepts involved make it particularly desirable for use
as a textbook. 'The basic principles of electrochemistry are discussed and critically evaluated: and
the foundation thus laid is used as a basis for the introduction of more recent ideas, such as the ex-
tension of the Debye-Hiickel theory, the application of the interionic attraction theory to elec-
trolytic conductance, the use of the glass electrode and the Tiselius electrophoresis technique for

the study of proteins.
throughout the book.

Every effort has been made to achieve the highest possible level of accuracy

It contains an excellent introduction to the thermodynamics of electrochemistry and it is par-

ticularly comprehensive in its treatment of electrode potentials.

It gives the modern theoretical

status of the basic principles of electrochemistry, with emphasis on the interionic attraction theory.
The latter is a field to which the author has contributed invaluable experimental verification.

An unusual feature of the book, one not possessed by any other text in the field, is its exten-

sive and critical evaluation of experimental data.

It is a mine of experimental values, not merely

abstracted from the literature, but critically presented and, where necessary, recomputed. On the
experimental side there is a very complete presentation of transference numbers and a good account
of the much discussed theory and practice of electréphoresis.

Dr. Maclnnes, 2 member of the National Academy of Science, now in charge of electrochemi-
cal research at the Rockefeller Institute for Medical Research, was formerly a professor at Massa-
chusetts Institute of Technology, is also a past president of The Electrochemical Society. This
book will be indispensable to chemists, physicists, engineers, and biologists—in short to everyone
who wishes to maintain close contact with one of the most important and fruitful developments of

modern science. .

An idea of the scope of the book is given by
the table of contents as follows:

Introduction

Faraday’s Law and Coulometers

Electrolytic Conductance and the “Classical” Theories of
Dissociation '

Electrical Transference

The Principles of Thermodynamics and the Galvanic Cell

Chemical Potential, Activity, and Related Quantities

The Debye-Hiickel Method for the Theoretical Calculation
of Activity Coefficients

Co'}xﬁentration Cells and the Validity of the Debye-Hiickel

eory

The Effects of Gravity and Centrifugal Force on the Elec-

tromotive Force of Galvanic Cells

Standard Electrode Potentials from Galvanic Cells without *

Liquid Junctions
Thermodynamic Ionization Constants from the Potentials
of Cells without Liquid Junctions
Thermodynamic Studies of Non-Aqueous Solutions
Galvanic Cells with Liquid Junction Potentials

- 478 Pages

Standard Potential Determinsgtions of the Elements In-
volving Cells with Liquid Junctions, or Equilibrium
Measurements

The Determination and Meaning of pH Valves

The Standard Potentials of Electrode Reactions

“Oxidation-Reduction” Potentials

Potentiometric Titrations

The Interionic Attraction Theory of Conductance of Aque-
ous Solutions of Electrolytes

The Conductance of Electrolytes

The Conductance of Electrolytes in Non-Aqueous and
Mixed Solvents

The Use of Conductance Measurements in Various Phys-
ico-Chemical Investigations

The Effect of Structure and Substitution on the Ionization
Constants of Organic Acids and Bases

The Dielectric Constants of Liquids and the Dipole Mo-
ments of Molecules

Electrokinetic Phenomena

Electro-osmosis, Electrophoresis and Streaming Potentials

Irreversible Phenomena, Passivity and Overvoltage

Indexes
$6.00

REINHOLD PUBLISHING CORPORATION

330 W. 42nd Street

New York, U.S.A.
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GANONG
PLANT PHYSIOLOGY

APPARATUS

lllustrated
_Ganong Respirometer

Because of repeated requests we have
resumed the manufacture of the well known plant
physiology apparatus designed by Professor
Ganong. The group comprises pieces which apply
to growth, photosynthesis respiration, nutrient
cultures, sap pressure, transpiration and geo-
tropism. Each has been developed on the theory
that it is far more economical to have an efficient
appliance, ready for immediate use, rather than
waste hours improvising make-shift contrivances.
Even with the complications involved in physio-
logical work valuable data have been derived
from many of the classical experiments in plant
physiology through the use of the Ganong appli-
ances and because they have been so instrumental
in developing the science they are deserving of a
place in every plant physiology laboratory. Each
is completely illustrated and described in our
catalog No. 47. If not in your laboratory, write
for a copy.

EPPLEY

THERMOPILES

for

RADIANT ENERGY
MEASUREMENTS

Manufacturing Eppley thermopiles. Due to
the fineness of the wire used, most of the
manufacturing process must be performed
under the microscope.

We are prepared to furnish thermopiles of
either bismuth-silver or copper-constantan,
mounted in vacuum or air type cases. We
also furnish thermopiles and mountings espe-
cially designed to meet individual needs. A
card will bring you our Bulletin S-3 which
contains illustrations, sample curves, com-
plete descriptive matter, prices, references,
etc., with regard to Eppley thermopiles.

THE EPPLEY LABORATORY, INC,

SCIENTIFIC INSTRUMENTS

NEWPORT, R.L
u.s.A




