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granted ten or more doctorates in this subject:
Columbia, 30; Missouri, 26; Ohio State, 23; Illinois,
18; Massachusetts Institute of Technology, 17; Yale,
16; Chicago, 14; Cornell, 14; Harvard, 13; Johns
Hopkins, 10. Fifty or more doctorates were granted
in psychology, physics, botany and zoology, twenty
or more in bacteriology, mathematics and geology,
and ten or more in geography, agriculture and
physiology.
TABLE I
DOCTORATES CONFERRED IN THE SCIENCES

’16 ’17 ’18 ’19 ’20 21 ’'22 ’23 ’24 ’25

Wisconsin .22 17 16 9 24 15 32 44 41 64
Chicago .. 53 39 55 28 43 42 61 71 75 59
Columbia . .. 34 37 24 11 25 26 31 58 57 51
Yale . 24 25 9 4 23 27 22 34 22 41
Cornell .. . 24 38 30 21 35 33 36 41 60 39

Johns Hopkins ... 22 24 7 7 21 21 28 58 44 36
Ohio State ....... 2 8 7 3 6 8 13 21 20 33
Illinois .. 26 24 23 15 22 19 28 33 29 32
.17 23 16 16 14 22 24 27 20 31

California .. ..

Harvard . .16 389 15 14 28 25 21 31 35 25
Minnesota .. 7 9 10 8 4 16 16 17 23 23
Towa University..... 2 3 9 4 5 712 12 16 19
Mass. Inst. Tech.. 8 4 4 1 8 7 8 11 18 18
Michigan 8 4 9 7 20 15 25 15
Princeton .19 5 8 3 10 8 12 9 17 15
Stanford .. . 0 4 0 2 4 5 7 8 14 15
Iowa State Col.... — — — — — — — — 9 12
Pennsgylvania .. 6 7 10 8 5 5 9 8 12 12
Brown 2 3 9 2 2 4 3 3 3 8
Indiana 3 2 4 1 5 1 383 5 5 8
Pittsburgh 0 5 12 2 2 7 7 5 8
Cincinnati 2 1 1 1 2 2 5 3 4 7
Nebraska ... 0 2 1 2 0 4 2 2 5 7
Clark ..o 912 4 5 4 6 6 8 3 6
George Wash 5 8 3 3 9 2 813 5 6
New York. 0 6 0 2 2 4 310 2 5
Virginia 21 0 0 1 0 2 1 3 5
Kansas 0 0 0 0 1 1 0 2 2 4
Missouri 3 2 3 0 2 0 4 0 5 4
Catholie 1 2 4 0 1 1 0 1 38 3
Radecliffe . 01 0 1 1 3 3 3 2 3
‘Washington .. - 0 1 0 0 0 2 0 1 3
Northwestern ... 3 3 2 0 0 0 7 2 6 2
Bryn Mawr ... 3 21 112 7 0 1 1
Colorado ... 0o 0 0 0 0 0 1 1 0 1
‘Wash. Univ., St.

Louis e 0 2 2 1 3 3 2 8 2
North Carolin 2 0 1 1 0 2 1 2 1
Boston .. . 0 1 0 0 0 0 0 1 O
Mass, Agr. Col. 3 0 0 0 0 1 2 1 1
TEXAS wooererresrmsessssrsssnns o 0 0 0 0 0 1 O
Syracuse .. 0 4 0 2 1 1 0 0
Notre Dame 1

Totals . 336 372 293 180 325 334 450 572 597 621
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TABLE II
DOCTORATES CONFERRED ACCORDING TO SUBJECTS

’16 17 18 ’19 ’20 ’21 ’22 ’23 24 ’25

Chemistry . 115108 75 54 97133 155 182 246 244
Zoology 30 33 24 38 37 39 45 42 71
Botany ... 37 39 23 48 29 37 64 56 65
Physies . . 32 17 18 19 28 56 54 51 56
Psychology . 19 32 30 21 38 26 32 46 51 51
Geology ... . 17 24 14 5 17 11 22 34 41 25
Mathematics ... 34 30 23 7 19 16 20 28 30 22
Bacteriology ... 51111 6 7 19 15 32 12 20
Physiology .. 18 11 1 13 8 18 20 17 17
Agriculture .. 19 18 12 8 3 9 10 11 13
Geography . 3 1 0 3 5 38 7 3138
Pathology 6 8 6 3 127 21 12 5
Anatomy ... 3 5 0 3 4 510 5 4
Mineralogy 0 0 0 0 0 0 0 1 1 4
Astronomy . 6 5 0 1 4 5 4 6 7 3
Metallurgy .o.. .10 1 1 0 2 1 2 2 3
Anthropology ... 1 4 2 0 2 4 0 38 3 2
Engineering ..... 8 5 4 1 6 8 4 5 5 g
Paleontology 3 4 0 0 0 0 1 2 2 1
Meteorology ... 011 0 0 0 2 0 0 O

Totals .o 336 372 293 180 325 334 450 572 597 621,

Carnie HuLy,
CLARENCE J. WEST

THE PROPOSED NATIONAL ARBO-
RETUM AT WASHINGTON

Ix response to the request of ScrEncE for an article
on the National Arboretum which is proposed to be
established in the District of Columbia, I present the
following condensed explanation of the project:

SUMMARY

Nature. The proposed national arboretum at Wash-
ington would contain a permanent living collection of
trees and other outdoor plants for purposes of scien-
tific research and education. It would include the trees,
shrubs, and perennials used in forestry and horticulture,
and the wild relatives of these plants. It would be a
bureau of standards for horticulture. It would contain
a water garden and a wildrice preserve, and it would
serve incidentally as a bird sanctuary.

Economic value. The arboretum would make the work
of the Department of Agriculture more valuable to the
country in many ways, but especially through plant
breeding. The development of faster-growing timber
trees, improved fruits, and disease-resistant plants gen-
erally, through the facilities afforded by the arboretum,
would increase profoundly the agricultural wealth and
welfare of the United States.

Location. The Mount Hamilton and Hickey Hill tracts
in the District of Columbia, together with the Anacostia
River flats above Benning Bridge, constitute an admir-
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able site for the arboretum, convenient in loeation and
with a great variety of soils.

Cost. About 400 acres of the proposed site is already
owned by the government. It consists of marsh land,
about to be drained by army engineers. The Mount
Hamilton and Hickey Hill area, 408 acres, privately
owned, was reported by the assessor in January, 1925,
to be valued at $343,048, distributed among thirty own-
ers.

Maintenance. If the purchase of the Mount Hamilton
" and Hickey Hill tracts in the fiscal year 1927 is author-
ized, it is estimated that the cost of maintenance of the
arboretum for the first three years would be as follows:

1927. Nothing
1928, $25,000
1929.  $50,000

To the summary given in the preceding paragraphs
is added the following more explicit statement regard-
ing the national arboretum:

1. The examination and mapping of the proposed
arboretum site by a soil expert in 1917, by direction

of Secretary of Agriculture David F. Houston, showed

that the soils of this area are very diverse, over thirty
different types being represented on the map aceom-
panying the report. The area was deseribed by Sec-
retary Houston as “admirable in location, topography,
present plant cover and in capabilities of future de-
velopment.”

2. The arboretum would contain a comprehensive
collection of trees and other outdoor plants for pur-
poses of scientific research and education.

3. It would serve as an introduction garden for the
permanent preservation of authentic living specimens
of the thousands of plants introduced by the Depart-
ment of Agriculture from foreign countries.

4. It would contain all the wild relatives of culti-
vated plants which will grow out of doors in this
climate, and would be an invaluable source of material
for the breeding of more valuable varieties.

5. It would furnish such a knowledge of the breed-
ing of forest trees as would make it possible, when
the country reaches the point of setting out its forests,
to use improved varieties which may grow twice as
fast as those we now use.

6. It would furnish material for the breeding of
disease-resistant varieties of cultivated plants to re-
place many of the present varieties which are of high
quality but so subject to disease that the cost of their
treatment is a heavy burden on American agriculture.

7. As a living collection of the species and varieties
of trees and other cultivated plants it would constitute
a bureau of standards for horticulture.

8. The plants in an agricultural experiment station
may be likened to the books which one keeps in his
office for continual every-day use, while a national
arboretum may be regarded as a great library of liv-

SCIENCE

[Vor. LXII, No. 1617

ing trees and plants from which can be obtained at
once whatever is needed for some special investigation
or experiment.

9. The national arboretum at Washington would
constitute an out-door recreation area of 800 acres
which would also be an instrument of widespread pub-
lic education in bbtanical science, horticulture, agri-
culture and landscape gardening.

10. The city of Washington now has about two hun-
dred professional botanists, most of them engaged in
the advancement of American agriculture through
their conneetion with the United States Department
of Agriculture. The effectiveness of the work of these
men and women will be enormously inereased through
the facilities afforded by a national arboretum.

11. The plan of the arboretum includes the preser-
vation of a large tract of the original wildrice growth
of the Anacostia River marshes as a feeding ground
and refuge for bobolinks, blackbirds and other migra-
tory birds which have frequented these marshes in
hundreds of thousands.

12. The arboretum would constitute a permanent
bird sanctuary.

13. The marsh area of the arboretum is well adapted
to the development of a water garden, the beauty of
which is well illustrated by the Shaw waterlily gar-
dens now occupying a portion of the marshes.

14. Under authority similar to that given in the ar-
boretum bill presented in the last congress, it will be
possible to purchase the Mount Hamilton and Hickey
Hill tract of 408 acres of forest and intervening
farm land before the advance of the city turns this
area to other uses. Whether the arboretum be de-
veloped rapidly or slowly, the area ought to be pur-
chased at once.

15. The assessor’s present valuation of the Mount
Hamilton and Hickey Hill tract is $343,048, dis-
tributed among thirty owners. In 1920, when the pur-
chase of the tract was under consideration for another
purpose, the assessor’s valuation was $254,520.

16. For maintenance of the arboretum it is unlikely
that any funds additional to the purchase money
would be required the first year. It is estimated that
in the second year $25,000 would be needed, for ac-
curate topographie, biological and other surveys and
plans and preliminary soil treatment, and in the third
year $50,000, for the expenses of an efficient opera-
tion and maintenance organization. These estimates
do not include engineering development and perma-
nent highway eonstruction, which must be determined
through conference with the board of army engineers
now engaged in the drainage of the Anacostia River
marshes, and with the Commissioners of the District
of Columbia.

17. The proposed arboretum site is less than two
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miles from the eapitol building and three miles from
the Department of Agriculture.

18. The location of the arboretum at a distance of
several miles from the city has been proposed. In
such a location the cost of administration would be
greater, the work of research and discovery less ef-
fective, and the arboretum would be less useful for
public education and recreation.

On December 7, 1925, Representative Robert Luce,
of Massachusetts, introduced in the House of Repre-
sentatives the following bill (H. R. 3890), which was
referred to the Committee on Agriculture. An iden-
tical bill (S. 1640) was introduced in the Senate by
‘Senator George Wharton Pepper, of Pennsylvania,
and referred to the Committee on Agriculture and
Forestry.

A BILL

AUTHORIZING THE SECRETARY OF AGRICULTURE TO ESTAB-
LISH A NATIONAL ARBORETUM, AND FOR OTHER
PURPOSES

Be it enacted by the Senate and House of Represen-
tatives of the United States of America in Congress
assembled, That the Secretary of Agriculture is author-
ized and directed to establish and maintain a national
arboretum for purposes of research and education con-
cerning tree and plant life. For the purposes of this
Act, (1) the President is authorized to transfer to the
jurisdiction of the Secretary of Agriculture by Executive
order any land which now belongs to the United States
within or adjacent to the District of Columbia located
along the Anacostia River north of Benning Bridge, and
(2) the Secretary of Agriculture is authorized in his
discretion to acquire, within the limits of the appropria-
tion authorized by this Act, by private purchase, con-
demnation proceedings, or gift, land so located.

Sec. 2. There is hereby authorized to be appro-
priated a sum not to exceed $300,000, to be expended
under the direction of the Secretary of Agriculture for
the acquisition of land as specified in section 1. No
payment shall be made by the United States for any
such land until the title thereto is satisfactory to the
Attorney General and is vested in the United States.

Sec. 3. In order to stimulate research and dis-
covery, the national arboretum established by the Sec-
retary of Agriculture in accordance with the provisions
of this Act shall be under competent scientific direction.
The arboretum shall be administered by the Secretary
of Agriculture separately from the agricultural, horti-
cultural, and forestry stations of the Department of
Agriculture, but it shall be so correlated with them as
to bring about the most effective utilization of its facili-
ties and discoveries.

Sec. 4. The Secretary of Agriculture is author-
ized to recognize and consult an advisory council in
relation to the national arboretum to be established
under this Act, to include representatives of the following
organizations: National Academy of Sciences, National
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Research Council, Smithsonian Institution, Carnegie In-
stitution of Washington, Garden Club of America, Wild
Flower Preservation Society, Botanical Society of Amer-
ica, American Society of Landscape Architects, American
Association of Nurserymen, National Association of Au-
dubon Societies, American Forestry Association, Society
of American Foresters, American Pharmaceutical Asso-
ciation, and American Association for the Advancement
of Science. '

FrEDERICK V. COVILLE

SCIENTIFIC EVENTS
THE PAN-PACIFIC RESEARCH INSTITUTION

Tae Pan-Pacific Unjon, an intérnational organiza-
tion having its center at Honolulu, has served an ex-
cellent purpose in two main directions. The first, in
its mission of good-will to the various peoples whose
lands border on the Pacifie, and second, in the several
international conferences, educational, journalistic,
economic and scientifie, called to meet under its aus-
pices and under the general direction of its director,
Alexander Hume Ford.

Last year a new departure was planned, that of an
international research station, after the fashion of the
one at Naples and the one at Woods Hole. With
certain disadvantages of remoteness from centers of
population, it has the advantage of access to a marine
fauna of unparalleled richness. In addition to this,
it affords a remarkable opportunity for the study of
tropical fruits, of insect pests and the parasites which
destroy them, of a tropieal flora and of volcanic
geology.

For the present summer, Dr. David Starr Jordan, as
honorary president of the institution, has assisted Mr.
Ford in its permanent organization. Its board of
trustees is made up of leading men interested in the
project from the various countries included in its
scope. Its actual government is vested in a local
council of scientific men engaged in actual research,
in the employment as experts by the United States
government, by the Territory of Hawaii, the Queen’s
Hospital or by some one of the great associations in-
terested in sugar, pineapples, coffee or other indus-
tries. The headquarters of the institution are in a
commodious residence in the Manoa valley, dedicated
to this purpose by its owners. Here the council meets
weekly at dinner, being followed by a scientific lec-
ture, to which the public is invited. The chief pur-
pose of the institution is the promotion of research
in any field, in which local conditions are favorable.
For the time being, only a small number of workers
can be accommodated free of charge at the head-
quarters and no funds are yet available for special
assistance. A bulletin is published monthly, but until
a permanent endowment for publication is secured no
records of new species of animal or plant will be




