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(6) From the data obtained relative to humidity,
temperature, foot-candles of illumination and potential differences in leaves of plants (sunflowers) growing outdoors, it is concluded that these electromotive
forces between base and tip of leaves are due chiefly
to infra-red radiations.
(7) When an external and constant electromotive
force is impressed on the leaf across the two eleetrodes, the values of the currents in the circuit including the leaf are increased by either ultra-violet or
infra-red radiation or the values of the resistances are
decreased.
(8) No measurable changes in currents under an
impressed electromotive force are produced in leaves
when exposed to various regions of visible light.
(9) Leaves may be darkened or tanned by ultraviolet or infra-red radiations. The character of the
bronzing or tanning effect is apparently somewhat
different in the two cases. Both ultra-violet and
infra-red rays, however, possess the ability to fix the
chlorophyll in the tissues, probably by disruption of
cells and localized dehydration of surface tissues.
(10) From these experiments and other investigations which have been conducted on gernination of
seeds, growth of plants and development of chlorophyll, we conclude that the phenomenon of growth is
evidenced, in part at least, by changes in electromotive force, and is largely dependent on and stimulated
by the ultra-violet and infra-red regions of sunlight.
The visible portions of sunlight are used, in all probability, for the development of chlorophyll.
CHARLES SHEARD
A. FRANCES JOHNSON
DIVISION OF PHYSICS AND BIOPHYSICAL RESEARCE,
THE MAYo FOUNDATION, ROCHESTER, MINNESOTA
THE MANGANESE CONTENT OF THE MISSISSIPPI RIVER WATER AT FAIR-

PORT, IOWA

THE fact that the normal growth of plants, in many
instances, depends on the presence of small amounts
of certain metals is fast becoming apparent. Felix
(1927)1 reported that the application of copper improved eertain muck soils on which onions and lettuce
were raised. Brenchley (1910)2 found that manganese stimulated the growth of barley, and Deatrick
(1919)1 found that manganese prevented chlorosis in
wheat.
It was with these results in mind that the writer
undertook to investigate the manganese content of the
Mississippi River water at Fairport, Iowa. The
1 Raber, "Principles of Plant Physiology, "
Macmillan, 1928.
2 Ann. Bot., 24: 571, 1910.
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Mississippi River furnishes the water for the fish
ponds at this place. It was thought that possibly
manganese might be a limiting factor in the production of algae in the fish ponds.
In Table I are given the results of some manganese
TABLE I
SHOWING AMOUNT OF MANGANESE IN PARTS PER MILTION.
THE LETTER S REFERS TO SURFACE SAMPLES, THE
LETT B To BoTTOM SAMPLES

Date

Parts
per niillion

Date

~

5/24/29

S. .044

9/21/29

6/12/29
7/2/29

S. .106
S. .055

9/27/29
10/5/29

7/16/29

S. .075

10/12/29

8/7/29

5. .114
B. .084

10/19/29

Parts

per million

5.
B.
S.
5.
B.
S.
B.
S.
B.

.120
.120
.080
.128
.100
.096
.088
.080
.072

determinations made during the summer of 1929.
The results show that while the quantity varies considerably from time to time, there is always an appreciable amount of manganese present. It does, there-

fore, not seem likely that manganese was a limiting
factor.
The results shown in Table I were obtained from
samples of filtered water, and they presumably represent the manganese that was in solution and not the
total manganese.
A. H. WiBE,
U. S. BIOLOGICAL STATION,

FAIRPORT, IOWA
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1MMUNITY BUILDING
BY FEEDING

Contents of Living Cells
It is fundamental in Biology and Clinical Medicine that the contents of certain
cells are specific remedies in the treatment of disease or deficiencies.
Antitoxin from blood cells, pepsin from gastric cells, pituitary extract of gland cells,
bacterial vaccine extracts-are known examples.

IT IS NEW THATExtract from Brewers' Yeast cells develops immunity to invasion of pathogenic
organisms. Drs. Cowgill and Rose (Yale Univ. Med. Sch.) have shown that infection
with B. Welchii was suppressed by feeding Yeast Vitamine-B (Harris).

THESE STUDIES SUGGEST-

YEAST VITAMINE HARRIS TABLETS
AND

BREWERS' YEAST-HARRIS (POWDER)
in common infections, of unknown origin, infection of respiratory tract and as "immunity building," following surgical operations.
Brewers' Yeast-Harris contains, richly, the vitamine known as "B"-which
1-Stimulates the appetite for other food.
2-Promotes metabolism-cell activity.
3-ravors normal gain in body weight.
4-Promotes "immunity" to infection.

ALSO CONTAINS-

Vitamine "P-P" (pellagra-preventive) or known as "G," bearing the name of the
late Dr. Goldberger, who discovered the value of Brewers' Yeast (Harris) in the dietary
treatment of pellagra.
Brewers' Yeast-Harris is biologically assayed, by the white
rat method, offering a yeast of known Vitamine-B content.
We also supply Gasein and Lactalbumin, highest chemical
purity, for researches of precision.

THE HARRIS LABORATORIES, Inc.
Tuckahoe, New York
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School of Medicine

Westrn Reserve University
Cleveland, Ohio
NEW LABORATORIES AND
HOSPITALS
RESTRICTED CLASSES
THOROUGH INSTRUCTION
LARGE CLINICAL FACILITIES
HIGH STANDARD OF SCHOLARSHIP

Admission confined to students having academic degrees and to Seniors in Absentia.
For informato address:

THE REGISTRAR
2x09 Adelbert Rd.

CLEVELAND

School of
Medicine and Dentistry
THE UNIVERSITY OF
ROCHESTER
Medical School, Strong Memorial Hospital,
School of Nursing and Out-Patient Department of
the University of Rochester and the Municipal Hospital of the City of Rochester, all under one roof.
Medical, Surgical, Obstetric, Pediatric, Dental,
Contagious and Neurological patients admitted.
Unusual opportunities for school and hospital cooperation in medieal and graduate dental teaching.

T

T
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JOHNS HOPKINS UNIVERSITY
SCHOOL OF MEDICINE
The School of Medicine is an Integral Part of the
University and is in the- Closest Affiliation with
the Johns Hopkins Hospital.
ADMISSION
Candidates for admission must be graduates of approved colleges or scientific schools with two years'
instruction, including laboratory work, in chemistry,
and one year each in physics and biology, together
with evidence of a reading knowledge of French and
German.
Each class is limited to a maximum of 75 students,
men and women being admitted on the same terms.
Applications may be sent any time during the academic year but not later than June 15th.
If vacancies occur, students from other institutione desiring advanced standing may be admitted
to the second or third year provided they fulfill the
requirements and present exceptional qualifications.
INSTRUCTION
The academic year begins the Tuesday nearest October 1, and closes the second Tuesday in June. The
course of instruction occupies four years and especial emphasis is laid upon practical work In the
laboratories, in the wards of the Hospital and In the
dispensary.
TUITION
The charge for tuition for 1930-31 will be $600 per
in
two
installments. There are no
annum, payable
extra fees except for certain expensive supplies, and
laboratory breakage.
Inquiries should be addressed to the
Executive Secretary of the School of Medicine, Johns
Hopkins University, Washington and
Monument Sts., Baltimore, Md.
Graduates in Medicine who satisfy the requirements of the heads of the departments in which they
desire to work are accepted as students for a period
not less than three quarters. Tuition charge is $50
a quarter.

BOSTON UNIVERSITY
SCHOOL OF MEDICINE
ORGANIZED IN 1873

Admission

ANNOUNCEMENT

Medical candidates must have completed three
years of college work with special requirements in
chemistry, physics and biology. The entering class
will not exceed 50, men and women being admitted
on equal terms.

may be obtained by application to

Tuition
Charge for tuition will be $400 per annum, pay-

able in equal installments at the beginning of each
semester.
For information address
THE DEAN
School of Medicine and Dentistry
Crittenden Boulevard, Rlochester, N. Y.

THE REGISTRAR
80 East Concord Street,

Boston,

Massachusetts
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BROOKLYN BOTANIC GARDEN MEMOIRS

The New York
Homeopathic Medical
College and
Flower Hospital

Volume I: 33 contributions by various authors on
genetics, pathology, mycology, physiology, ecology,
plant geography, and systematic botany. Price, $3.50
plus postage.
Volume II: The vegetation of Long Island. Part
L. The vegetation of Montauk, etc. By Norman
Taylor. Pub. 1923. 108 p. Price, $1.00.
Vol. III: The vegetation of Mt. Desert Island,
Maine, and Its environment. By Barrington Moore
and Norman Taylor. 151 pp., 27 text-figs., vegetation map in colors. June 10, 1927. Price, $1.00.
AMERICAN JOURNAL OF BOTANY
Devoted to All Branches of Botanical Science
Established 1914. Monthly, except August and
September. Official Publication of the Botanical Society of America. Subscription, $7 a year for complete volumes (Jan. to Dec.). Parts of volumes at
the single number rate. Volumes 1-16 complete, as
available, $130. Single numbers, $1.00 each, post free.
Prices of odd volumes on request. Foreign postage:
40 cents.

Offers opportunity for highest grade
medical training to one hundred
men and women selected competitively.
In addition to thorough training
in the Preclinical Sciences and the
usual courses in Medicine and Surgery, special emphasis is given to
Homeotherapy.
Seventy first annual announcement mailed to those interested.

ECOLOGY
Al Forms of Life in Relation to Environment
Established 1920. Quarterly. Official Publication
of the Ecological Society of America. Subscription,
$4 a year for complete volumes (Jan. to Dec.). Parts
of volumes at the single number rate. Back volumes,
as available, $5 each. Single numbers, $1.25 post
free. Foreign postage: 20 cents.
GENETICS
A Periodical Record of Investigations bearing on
Heredity and Variation
Bstablished 1916. Bimonthly.
Subscription, $6 a year for complete volumes (Jan.
to Dec.). Parts of volumes at the single number
rate. Single numbers, $1.25 post free. Back volumes,
as available, $7.00 each. Foreign postage: 50 cents.
Orders should be placed with

450 East 64th Street
New York City

The Secretary, Brooklyn Botanic Garden,

100 Washington Ave.

Brooklyn, N. Y., U. S. A.
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Allegany School of Natural History
In Allegany State Park, Quaker Bridge, N. Y.

Fourth Season-July 5 to August 23, 1930
Begistration limited to fifty

INTERNATIONAL REVIEW DEVOTED to the
RTSTORY of SCIENCE and CIVILIZATION
Quarterly Organ of the History of Science Sooiety

Field studies in Botany, Zoology, Geology, Birds
Natural conditions favorable in richness and
variety, suitable laboratories and equipment, comfortable living in a stimulating climate, guidance
from experienced teachers and investigators.
Sponsored by the Buffalo Society of Natural Sciences, the New York State Museum, and the University of Buffalo (with college credit).
For circulars or registration, address until June 15:

Edited by GEORGE SARTON, D.Sc.
Harvard Library 185,

DR. ROBERT E. COEER,, Director
Chapel Hill, N. C.
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BIOLOGICAL and NATURAL
L*I
HISTORY MATERIAL

_1

Zoological
Embryological
Botanical

I

Groups

Slides
Life Histories
Drosophila cultures
Lamprey larvae (Ammocoetes)
Prices on demand
Catalogs on request: Address
Geo. M. Gray, Curator

Supply Department

MARINE BIOLOGICAL LABORATORY
Woods Hole, Mass., U. S. A.

Cambridge, Massachusetts, U. S. A.
"ISIS" is the most important journal of its
kind published anywhere in the world. It contains
original papers, chiefly in English, subsidiarily in
French, German, Italian, Latin; shorter articles;
and an abundant bibliography. Much attention is
paid to Oriental science and civilization.
A new feature is the inclusion of addenda and
errata to Barton 's "Introduction to the History of
Science," Vol. I. From Homer to Omar Khayymi
(1927). Thus the readers of "ISIS" can easily
keep their knowledge on the subject up-to-date.
The price of each volume is $6.
Members of the History of Science Soeiety receive free of charge every number published within
the year, at least one volume. Last year (1927)
they received two volumes (1110 pages, 28 plates),
including 27 papers, 73 shorter items, and 2828
bibliographical notes.
Annual dues, $5
SECRETARY: F. E. BRASCH
Library of Congress, Washington, D. 0.
Specimen numbers may be obtained, as long as the
supply lasts, from the Secretary
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