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A PROPOSED CLASSIFICATION OF THE CHEMICAL
ELEMENTS WITH RESPECT TO THEIR
FUNCTIONS IN PLANT NUTRITION

By the late Professor R. W. THATCHER
MASSACHUSEITS STATE COLLEGE "

. THE suggestion which is presented in this paper
has two purposes in view: First, to systematize and
perhaps to simplify -the teaching of the subjeet of
the mineral nutrition of plants; and second, to estab-
lish a systematic basis for investigations of the specific
funections of the different chemical elements in plant
nutrition, with special reference to those of the rarer
elements discussed in a previous paper.?

There has been an immense amount of experlmental
study of the necessity for and specific functions of
individual chemical elements in plant nutrition. The
general result has been a rough classification of all
the elements which have been found in plant tissues
into two groups; the so-called “essential” and “non-
essential” elements. The segregation of the elements

1R. W. Thatcher, ‘‘Some New Aspects of Plant Nutri-
tion,”” SOIENCE, 76: 1970, 281285, 1932.

into these two classes is based npon observed differ-
ences in the ability or failure of plants to thrive and
reach normal maturity in the presence or absence of
each particular element in the nutrient medium and
atmospherie environment in which the plants are
grown. On this basis, ten elements, namely, carbon,
hydrogen, oxygen, nitrogen, sulfur, phosphorus, po-
tassium, ecaleium, magnesium and iron, are usually
listed as “essential,” and all others as “non-essential.”

As was pointed out in the paper just eited, how-
ever, it is now known that other elements are fully as
“essential” to plant growth as are these ten; although
their physiological function and the aetual quantities
required for adequate nutrition may be quite different
from what is true of those previously ineluded in
that class.

Further, so far as the writer is aware, no attempt
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Four Important New Books

The Physical Basis of Things

By Joun A. Erpripge, Professor of Physics, University of Iowa.

Sertes in Physics. Ready in July

Portrays, for the general student, the physical
world as seen by the modern physicist. The
book explains, with emphasis on concrete illus-
trations and with only the simplest mathemat-
ics, the meaning of the ideas which, evolving

International

from the older kinetic theory, have culminated
in the new atomie theory of today. The author
has endeavored to make the book teachable and
has included numerous questions, problems, and
examples.

Electron Tubes in Industry

By KeitH HENNEY Associate Editor, Electronics.

A new book that presents the fundamental prin-
ciples involved in the use of all the various elee-
tron tubes employed in industrial operations;
i.e. the amplifier, rectifier, generator, grid-glow
and thyratron, cathode ray, voltage and cur-
rent regulator, ete. The author deseribes in de-

Geologic Structures.

Ready in July

tail the multifarious applications of the vacuum
tube and the photocell, such as motor control,
laboratory measurements, power transmlssmn,
elevator leveling, counting, sorting, grading,
color matehing, chemical and mechanical mea-
surement and process control, ete.

New third edition.

By Bamwey WiLLis, Professor Emeritus of Geology, Stanford University ; and ROBIN

- $4.00

A pioneering text that deseribes geologic struc-
tures and shows the applications of the prinei-
ples of mechanies to their interpretation. In
the new edition speculative discussion of theo-

‘Winis. Ready in June.

ries has been eliminated, and the arrangement
changed to make the book more practical and
more logical. The book is fully illustrated by
diagrams, sections, and maps.

Earth,» Radio and the Stars

By HaruaN TrRUE STETSON, Research Associate in Geophysics, Harvard University.

A Whittlesey House Publication. Ready in June.

Brings together recent developments in astron-
omy and its related fields in an effort to sug-
gest a more intimate relationship between man
and his cosmie environment. A large part of
the book is based on the author’s own re-

$3.00

searches during the past six or seven years
towards a synthesis of geology, meteorology,
radio engineering and astronomy into a new
science—cosmecology. A feature of the book is
the discussion of sun-spots and radio.
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