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THE ORIGIN OF LANGUAGE'

By Dr. E. L. THORNDIKE
PROFESSOR EMERITUS, TEACHERS COLLEGE, COLUMBIA UNIVERSITY

Noropy knows when, where or how speech origi-
nated, and I am stepping in where wise scholars in
linguistiecs and psychology fear to tread. My col-
leagues in psychology will, I beg, permit this divaga-
tion into speculation by one who has labored long in
the less exciting flelds of experiment and statisties.
I ask and expeect no mercy from experts in linguistie
science, but only that they build a better theory on
the ruins they make of mine.

‘We must first glance at three time-honored and then
dishonored theories, now known by these opprobrious
names: ding-dong theory, bow-wow theory and pooh-
pooh theory.

The ding-dong theory assumed a mystical power of
certain things to evoke certain sounds from men.

1 A lecture given on November 5, 1942, as one of the

series of the William James lectureship at Harvard Uni-
versity.

Since each such sound was associated with the experi-
ence of the thing, it came to mean it. And since men
were alike in their responses to things b}; sounds, one
of these sounds meant more or less the same thing to
all in the group, and easily became a vehicle of com-
munication. All the evidence is against the existence
of any such mystical power, and only extremely
strong evidence would induce any scientific student
of psychology or of language to put any faith in so
extremely unlikely an origin of language.

The bow-wow theory supposed that men formed
habits of using the sounds made by animals, things
or events to mean the respective animals, things and
events and that these habits started them on the road.
to inventing other sounds as signs of animals, things
or events. For various reasons this theory is dis-
credited. Doubtless after man has language, he will
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grow after subjection to this process; and secondly,
if so, whether the lifespan was increased. This paper
reports the survival and growth of orchid seeds when
vacuum dried after freezing at low temperatures.

A miniature, “lyophile” apparatus? deseribed by
Flosdorf and Mudd® was used, and with slight modifi-
cations the procedures outlined by these authors were
applied to orchid seeds. The seeds used were the
results of two primary crosses, Cattleya Loddigesii
crossed upon Cattleya Schroederiana and Laelia
anceps crossed upon Cattleya Trianaei. These species
are natives of either Brazil, Colombia or Mexico and
grow in climates where freezing temperatures are
unknown or unusual. '

In comparison with seeds of most flowering plants,
those of orchids are very small. The ones used in this
experiment measured on an average 527.7 u by 73.5 u.
They had been stored for 7 months in a glass jar in a
refrigerator. Their moisture content was not deter-
mined before they were “lyophiled” nor after, at the
time of planting. The percentage of moisture in seeds
of another cross stored in the refrigerator under simi-
lar conditions for 4 months has been found to be 1.5
per cent. The residual moisture which Flosdorf and
Mudd found remaining in bacterial preparations after
subjection to the “lyophile” process was 0.5 per cent.®

Two sets of tubes were prepared for desiccation. In
one, sterile blood serum (commonly utilized in the
preservation of bacteria by this method) was used as
the suspending fluid and in the other, autoclaved coco-
nut liquid. A mass of seeds which would approximate
two drops of water in volume was placed in each tube.
The tubes were plugged with sterile cotton and thor-
oughly agitated so that the seeds became completely
coated with the liquids. This required some manipu-
lation, for, due to the structure of orchid seeds, the
outer alar cells resist wetting. The tubes were pluilged
into the dry ice bath of the main condenser of the
apparatus at a temperature of —78° C. for about
three minutes until thoroughly frozen. They were
then attached to the vacuum manifold, being kept im-
mersed at the same time in a dry ice bath maintained
at —5° to —10° C. The vacuum pump was started
‘and dehydration allowed to proceed for three to four
hours. At the end of the second hour, the tubes were
removed from the cold bath and held at room tempera-
ture. They were sealed off while under vacuum with
an oxygen flame. These procedures (using the same
volume of suspending fluid, degree of vacuum and
time of desiceation) had given consistently satisfactory
results with this apparatus in the preservation of bac-
teria.

2 Made available through the courtesy of the Depart-
ment of Bacteriology at the University of Washington,
Seattle, Wash.

3E. W. Flosdorf and 8. Mudd, Jour. Immunol., 29:
389425, 1935.
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Half of the tubes were stored for future tests of
viability. The other half were broken open and the
contents planted. Following Knudson’s technique*
for growing orchid seeds non-symbiotically, they were
planted aseptically on a nutrient agar medium using
a slightly modified Knudson’s Solution B with sucrose
as the sugar and the pH 6.3. Some of the contents of
the tubes were planted directly from the tubes while
others were first sterilized with hypochlorite solution
after Wilson’s method.> No immediate contamination
resulted from either of these procedures.

None of the seeds which had been immersed in blood
serum germinated. All but one tube of those sus-
pended in eoconut liquid not only germinated but,
with the exception of a few flasks which later became
contaminated, grew satisfactorily. One flask contain-
ing seeds of Catileya Loddigesii erossed upon Cattleya
Schroederiana germinated within the short period of
seven days, which was four days before the controls
showed signs of germination. After four months,
most of the seedlings had two leaves and one or two
roots and were sufficiently large to remove from the
containers and plant into community pots.

Although various kinds of seeds have survived ex-
posure to low temperatures after varying degrees of
drying,® to our knowledge this is the first time that
seeds have been subjected to the “lyophile” process
and have grown. Seeds of the tuberous begonia and
snapdragon, which are roughly 2 to 10 times the size
of .orchid seeds, were similarly treated but failed* to
survive and grow.

Rura DOwWELL SVIHLA

UNIVERSITY OF WASHINGTON

EL1zABETH OSTERMAN

U. S. PusLic HEALTH SERVICE?

4 L. Knudson, Bot. Gaz., 73: 1-25, 1922.

5 J. K. Wilson, Amer. Jom' Bot., 2: 420-427, 1915.

6B. J. Luyet and P. M. Gehemo, Bq,odyna/mwa, Nor-

mandy, Missouri, 1940.
7 Formerly with the University of Washington.
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McGraw-Hill Books of Timely Interest

SUCCESSFUL
POULTRY
MANAGEMENT

By MORLEY A. JULL
Head, Poultry Department, University of Maryland

467 pages, 6 x 9, 187 illustrations
Textbook edition, $2.50

Here is a clear, helpful treatment of all the
important problems faced in makmg the poul-
try enterprise a successful, paying field of
work. It provides easy-to-find, thoroughly
usable, and concrete information, including
an abundance of facts and data drawn from
recent research and from the practical experi-
ence of poultrymen.

The book presents tested methods of poultry
production and marketing that have real mon-
etary value. Among some of the important
features discussed are: the kind of stock to
keep, including results secured from different
breeds and varieties; how to improve home
flocks most readily ; a new score card for judg-
ing laying ability ; plans and specifications for
brooding and laying houses and range shel-
ters; how to keep losses from mortality and
other causes down to the minimum; how to
market eggs to best advantage; and a chart
showing the more important seasonal prob-
lems of poultry management.

Chapter Headings

Keeping Good Stock

Culling to. Maintain Efficient Production

Breeding for More Efficient Production

Renewing the Flock

Brooding and Housing the Growing Stock

Housing the Laying Flock

Providing Chickens with Good Nutrition

Feeding for Efficient Meat and-Egg-
Production

Controlling Losses from Mortality and Other
Causes’

Marketing Eggs

Marketing Chickens

Making a Success of the Chicken

N L
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THE TECHNICAL
' SECRETARY
SERIES

By QUEENA HAZELTON
Formerly of Texa.sﬁ Christian University

This important new series is designed pri-
marily to provide teachers and students with
instruction manuals for specialized steno-
graphic and secretarial training in five fields:
military, naval, medical, aviation, and engi-
neering. These manuals should greatly fa-
cilitate the training of those already in service
and enable schools and colleges to speed up
their specialized secretarial training programs
to meet the insistent demand for secretaries in
those branches of service.

Each of these manuals is organized as fol-
lows: (1) technical previews in Gregg short-
hand; (2) appropriate solid-matter dictation,
based on the previews; and (3) a complete
glossary of terms. All terms are defined
fully and, where advisable, are spelled pho-
netically.

THE MILITARY STENOGRAPHER
140 pages, $1.00

THE. NAVAL STENOGRAPHER
128 pages, $1.00

THE MEDICAL AND SURGICAL
SECRETARY

319 pages, $2.00

. .THE AVIATION SECRETARY

233 pages, $1.50

SECRETARY TO THE ENGINEER
309 pages, $1.75

Send for copies on approval

McGRAW-HILL BOOK COMPANY, INC.

330 West 42nd Street, New York 18, N. Y.

Aldwych House, London, W.C.2
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A New
BLAKISTON
Announcing BOOK

HECTOR, LEIN eid SCOUTEN
Electronic Physics

Written to meet today’s urgent need for a beginner ’s text presenting a clear,
well integrated and modern study of the principles of electronic physies, this new
text merits consideration of teachers because:

Its style and plan is new.

It was conceived by active teachers thoroughly acquainted with the subject and the problems
to be solved.

The style is based on the assumption that its readers, although beginners, are interested in
the way nature behaves.

Historical presentation is used only where it appears easier for the student and reasonably
accurate for a modern perspective.

All electrical phenomena are presented from the electron-proton point of view. Even mag-
netism is described in terms of moving electric charges.

Ordinary light, wireless and x-rays are shown to be closely rela.ted and to be various a.spects
of electrical phenomena.

Photo-electricity and electron tubes are presented as a unified pa.rt of the entire subject.

The electrical nature of atoms of all elements is cbnsta.ntly used in the explanations through-
out the text; the student is thereby enabled to promptly follow the phenomena of
radioactivity and modern transmutation presented in the closing chapters of the book.

Each chapter is introduced by a brief preview of its contents and purposes. At the end of
each chapter, the principal ideas are listed and the central thought is summarized.

Problems are presented in graded groups—a group for all students, a group for advanced
students, and a third group consisting of a list for experimental work to be carried out
in the laboratory or in the home.

Color is abundantly used in the illustrations. Pertinent featu:es of the drawings are printed
in red and the material parts in black. The trea.tment and execution of illustrations are
outstanding pedagogical a,ids

By L. Grant Hector, Herbert S Lein and Clifford E. Scouten.
. Probable Price $4.00 (July, 1943)

THE BLAKISTON COMPANY _ ™-zzzms -




