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THIRTY-EIGHTH ANNUAL REPORT OF THE
DIRECTOR

Gentlemen:

I have the honor to submit herewith the thirty-eighth annual
report of the Director.

The vital part which botanical gardens have had in the
development of the social and civic life of communities is

becoming more and more recognized. During the past few
years various cities througliout the United States have in one
way or another started movements which must ultimately
result in increasing greatly the number of real botanical gar-
dens in this country. City dAvellers are beginning to feel the
need of the happy influence of the peaceful beauty of a botan-
ical garden, and as America grows older we may expect to
find a public garden regarded as important an adjunct of a
city as a public library.

Through the benefactions of Henry Shaw^ St. Louis is more
fortunate in this respect than most other cities, in fact more
fortunate than many of its citizens realize, for in no other
city in the United States is there a garden of the scope of the
Missouri Botanical Garden, to the support of which the citi-

zens, in one way or another, are not forced to contribute.
While it is a statement, frequently heard, that the Garden is

better known outside of St. Louis than in the city, this is be-
coming less and less trae. With the gradual development of
features likely to appeal to the public—particularly the win-
ter flower shows—an increase in attendance has been brought
about w^hich indicates a growing interest in the Garden of

(1)
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the community at large. The fact that as many as 10,000
people may come to the Garden on a Sunday afternoon sim-

ply to enjoy the plants and flowers, whether indoors or out,

and that no additional attraction such as moving pictures or

a band is necessary to draw them, is a gratifying proof that

the people of St. Louis are still susceptible to such quiet in-

fluences. Any community which has a botanical garden and
is beginning to use it as the citizens of St. Louis are using
theirs cannot but be superior to a group of citizens who are
not thus sensible to the finer things of life. The following
editorial from the 'Tost-Dispatch/' written during the last
chrysanthemum show, well expresses a feeling which must be
more or less widespread

:

TWO STEPS FROM THE WORLD.
F

They have stopped autumn in her flight and called her
sweetheart and blandished the jade until she left behind
her beauty like a cloak flung down. Some of them have
spoken for the gold coined by maple leaves in August
sunshine and scattered on woodland floors while they
danced lightly to a careless death in the September twilight.
Others have chosen scarlet to love, recapturing th'e flash
of a tanager's wings beating southward with the perfumed
wind of an' October morning. There are bolder ones, too,
who searched the lovely spoils for a bit of purple that once
was mist left at the door of a dying meadow by a brook
so moved to mourn. The purple is a royal fancy now, a
vestiture worn gracefully, alas, by only a few of its new
owners. For they have rollicked at their pillaging, im-
providently under the rain, and many are penitent in
faded blue.

But however well they fared in the lightsome joust for
colors, these rogues have put on the dignity of reformation
Tall and straight they stand like kings and queens at
court. A fervent number have set aside the gaudy robes
and pose angelically in white. They are all a pirate band
made suddenly aghast by the lustiness of their youth,
regenerate revelers seeking honors in a somber world, yet
too proud to beg. Let the gladiola blush for a sigh,
let roses droop and woo tributes with an amorous breath.
There are violets to plead for pity at shrines in the forest
and daisies to smile meekly at men beside the road. These
nobler blossoms bow not their heads. They are chrysanthe-
mums, and splendid with dreams of Oriental empires more
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exotic than the orchid knows In its drowsy watch above
the jungle.

Aloof from life and lonely for the friendship of living
things, the chrysanthemums seem not to use their charms,
lest an empress presume or a commoner walk too close'
Pathetic poseurs! It is all to keep November away In
their fortress at Shaw's Garden they are gathered as for a
coronation day—two steps from a frozen city. They are
gracious to color-hungry hearts, vacant with a sense of
verdure vanished and warm hues chilled. Generously they
yield up the blood of tremulous petals to paint a picture
that is gone from the sky. The greens and reds and
purples and yellows which spring gave and summer wore
and autumn philandered in are the heritages of chr^^santhe-
mums. They are not misers but lay upon the eyes such a
feast of beauty that the flower house becomes a magic
palace and visitors are princes at the portals.

It is called, quite unworthily, "the annual mum show."
But these and all other words can be lost in the sweet,
harmonious silence of chrj^santhemums in bloom.

While the year 1925 was in some respects the most notable
the history of the Garden since its founding by Henry

distinct
be

annual
for last year a full account was given of the acquisition of
the Gray Summit Extension to the Garden, and some of the
advantages of this addition were indicated. The completion
of the range of greenhouses early in the year made it possi-
ble to remove from the city garden the orchid collection and,
although these plants have been in their new environment
less than six months, the improvement in growth is little short
of

_
phenomenal. Their removal from the influence of the

poisonous gases of the city, together with the increase in the
amount and efficiency of sunlight, and the use of rain water
mstead of the harder city water, have all combined to produce
effects which were attempted in vain at the old location.
Plants which bloomed seldom, if ever, in the city have pro-
duced an abundance of blossoms, and the increase in the
growth and general health of the orchids is so great as to
justify the belief that within a few years the Missouri Botan-
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ical Garden can compete witli the orchid world, not only in

quantity and variety, but also in the quality of plants.

The completion of the survey of the Gray Summit Exten-

sion has made it possible to lay out a system of roads which

will eventually permit the public to visit all parts of the tract,

particularly the wild flower reservations and the arboretum.

Additions of native plants and trees are constantly being

made, and, while it will be many years before the trees are

of any great size, by the time the main arteries of the road

system are completed there will be enough of interest to more
than justify a trip to the out-of-town Garden. Because of

the large amount of gravel available on the property the new
roads as at first constructed will be of this material. Con-
crete roads do not lend themselves to the type of landscaping

one expects to find in a garden, and not only will gravel roads

be more suitable but so much less expensive that probably
twice as much roadway can be completed each year than if it

were built of concrete. A complete outfit of road-building

machinery, with a gravel conveyor, has been acquired, and as

soon as the necessary clearing and grading has been done a
start will be made upon the construction of roads, the com-
pletion of which will permit the public to visit parts of the

grounds now inaccessible.

During the year advantage was taken of an opportunity to

secure the strip of land extending along the south side of the

Meramec River, exactly opposite to the Garden property.
This land, comprising 323 acres, gives us control of both
banks of the ^leramec and, if for no other reason, its acquisi-

tion was well worth while because of the protection it affords

to the main tract. The Garden now controls a tract of 1,600
acres at the Gray Summit Extension, which possesses the
unique feature of the Meramec River flowing through it. In
general the land on the south bank is well designed for farm-
ing purposes and will be so used, for the present at least.

Parts of the property are wooded, and while, with the excep-
tion of the two chestnut trees noted in the November, 1926,
number of the Bulletin, there is nothing here which does not
grow on the other side of the river, it was desirable to acquire
this land before it had been appropriated for camp purposes,
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a prospect which was imminent, A house is under constiiic-
tion on tnis land lor the use of the man who will farm this
property.

Mr. L. P. Jensen, formerly arboriculturist to the Garden,
has been put in general charge of the entire Gray Summit
Extension, with IVIr. Kisseck as engineer, Mr. Miller in charge
of orchids, and Mr. Goedeke as farmer.

Tropical Station in the Canal Zone.—During the month of
February I made a trip to Panama and the West Indies, and
while at Balboa Mr. C. W. Powell generously presented the Mis-
souri Botanical Garden with his world-wide-known collection
of orchids. In the Bulletin for November, 1923, Mr. Powell's
garden w^as described at length, and in the Bulletin for Sep-
tember, 1926, are listed some of the acquisitions to our orchid
collection made possible by this gift. It has long been recog-
nized that Panama is one of the most favorable places in the
world for the cultivation of tropical orchids, and since the
Canal Zone government was willing to set aside a tract of
jungle land to be devoted to an orchid garden, it was decided
to establish there a tropical station of the IVOssouri Botanical
Garden, and to place Mr. Powell in charge as manager. The
new location is being cleared and as rapidly as possible will
be placed in condition to receive the Powell collection which
will be transfeiTed early next spring. The establishment of
this station will make it possible for the Garden to grow many
things which no longer can be maintained in the United States,
and it is also likely that orchids and other plants will from
time to time be transferred to this station. That the gift of
Mr. Powell 's orchids, added to those which the Garden already
possessed, has placed the Garden collection in the front rank
of public orchid collections in the world is perhaps best

e (
August

After
land

mentmg on the action of the Missouri Botanical Garden in
arranging to establish and maintain a station on the Canal
Zone, the editor says

:

"The Missouri Botanical Garden is by far the largest
in the United States and has been for a long time a
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strong rival of the Royal Botanic Gardens, Kew, for the
premier position in orchid botanical gardens. By this

latest move of theirs they have put themselves in a posi-

tion to claim it and to maintain it."

It would seem, now that the Missouri Botanical Garden
really extends from Panama on the south to Gray Summit on
the north, that it is entitled to the designation Missouri Botan-
ical Gardens, a term not infrequently applied to it.

Construction and Repair Work.—Owing to the favorable

season an unusual amount of repair w^ork was attended to

during the summer months. New copper gutters and down-
spouts were placed on the old residence and museum buildings

and the slate roofs thoroughly repaired. The lightning rods

on all the buildings have likewise been overhauled and where
necessary new parts supplied. Some of the growing houses,

as w^ell as the houses formerly occupied by the orchids, and
the experimental greenhouse have been repainted and re-

glazed. Over 8,000 lights of glass were removed, all iron

work scraped and painted, and the glass replaced in new
putty. The iron fence along Alfred and Magnolia Avenues
was cleaned of rust and painted, the pergolas in the Italian

and rose gardens and trellises in the iris garden and on the
stone wall have received two coats of paint. Extensive re-

pairs were made in the boiler house, including a new three-
inch feed water line, tearing down and rebuilding the bridge
walls under all boilers, installing eight new fire-door liners
and encasing same with fire brick, besides a thorough over-
hauling of the vacuum pumps and supplying bushings, piston
rods, valve springs, etc. The old ash hoist was replaced with
a new one. Extra heating coils were installed under the
benches in the growing houses, and a rearrangement of the
heating pipes in some of the exhibition houses was taken care
of. A part of one of the growing houses has been fitted up
with special heating apparatus, together with enclosed cases
for the propagation of orchids from seed. Altogether it can
be stated that there has never been a year in which it has
been possible to do as much painting and repairing as during
the past one and that the general condition of structures in
the Garden is more satisfactory than it has been for a long
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time.
"u-ood

permaiiently installed in various places in the Garden, thus
providing a very welcome addition to the number of seats
available for visitors.

Florver Shows.—AW the special exhibits of flowerin.^ plants
were held m the floral display house as usual, but the fall
eiirysanthcmum show still remains the most popular of these
However, the attendance at the orchid show is graduallv in-
creasing and it bids fair within a few years to rival the chrv-
santhcmums m popularity. On Sunday, January 27 8 600

greate
uarv

, ., ., , .
,

. m eitner 1924 or 1925. An
exlubit which attracted unusual attention was a demonstra-
tion of the growth of an orchid from the minute seed throu^rh
successive stages to the blooming plant. This exhibit was
transferred to the national orchid show held in Philadelphiam May, and the American Orchid Society awarded it a silver
medal.

On May 22 and 23 the Garden Club of St. Louis held its
annual amateur show in the floral display house. Owin«» to
unfavorable weather conditions the display was not the equal
ot several previous exhibits, but the increasing number of

exhibited

around
The dahlia show had to be omitted in 1925 because of early

frosts, but the favorable faU of 1926 enabled gi-owei-s in this
vicinity to stage what in many respects was the most satis-
tactorj^ dahlia show ever held at the Garden. While the quan-

was
nne, and, given favorable weather conditions, there is no rea-
son why St. Louis should not produce dahlias which can com-
pete vath any grown in this part of the country. During the
year the Garden continued to gi^ow, for test, dahlias sent in
±rom different parts of the country. 2Iost of these are new
seedlings, and the blossoms are carefully graded for reportint'

sufficienth

ards

A bouquet of orcliids was again presented to the Veiled
Q
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eial maids, was exhibited in an electrically refrigerated dis-

play case on the day following the ball. This ease will be nsed
for the exliibition of especially selected blossoms in the next

orchid show and will likewise be available for a continuous
display of wild flowers which will be brought in every week
during the season from the Gray Summit Extension.

On November 12 Queen Marie of Roumania visited the

Garden, having particularly requested to be shown the chry-

isanthemums, and a bouquet of orchids was presented to her
at the dinner given in her honor that evening.

Distinguished Visitors,—In addition to the very large num-
ber of botanists and horticulturists from the United States

who annually come to the Garden in order to consult with
various members of the staff or use the library, herbarium
or plant collections, there were an unusually large number
of foreign visitors. This was due in part to the number of
botanists from abroad attending the International Congress
of Plant Sciences held at Ithaca in August. These included
Dr. Hugo Weigold, Director of the Natural History Museum,
Hannover, Germany; Dr. Otto Rahn, Experimental Station,

Kiel, Germany; Professor Yoshiji Yoshii, Professor of Plant
Physiology, Imperial University, Sendai, Japan; Dr. Robert
Ballenegger, College of Horticulture, Buda Pesth, Hungary;
Dr. Mitsuliri Ishikawa, Professor of Botany, Tokyo, Japan;
Professor Borza, University of Cluj, Roumania; Mr. Goro
Ida, of the Botanical Institute, Tokyo, Japan; Dr. Arthur
W. Hill, Director of Royal Botanic Gardens, Kew, England;
Mr. C. W. Powell, IMissouri Botanical Garden Tropical Sta-
tion, Balboa, C. Z. ; Mr. Harold Sandon, Rothamsted Experi-
ment Station, Ilarpenden, England; Professor and Mi^. N.
Maximow, Botanical Garden, Leningrad, Russia; Honorable
Tsuneo Matsudaira, Japanese Ambassador to the United
States; and Professor Naohdi Yatsu, Imperial University,
Tokyo, Japan,

School for Gardening,—^At the end of the school year last

June Miss Fern Goss, of El Paso, Texas, finished the pre-
scribed three years' course and was awarded a certificate.

There are in the school at the present time five students. Mr.
Layton is continuing the work begun last year, and four
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July

young men, Messrs. Embree, Gilmour, Rist, and Waldbart,
have been admitted as first-year students. The morning work
has been put on a more definite and comprehensive basis, and
the reaction of the students to the change has been excellent.
Annual Bequests.—The only annual bequest provided for in

the will of Mr. Shaw to be carried out during the year was
tile annual flower sermon which was preached at Christ
Church Cathedral, on Sunday, May 11, by the Rev. Joseph
Fort Newton, Rector of St. Paul's Church, Overbrook, Phil-
adelphia, Pa.

ATTENDANCE FOR THE YEAR 1926

, Week-days Sundays
^^^"^^^ 7,140 16,313

l^^'T'^y 11,174 12781

f^''^ 3,952 4,279

tF
''

6,006 8.614

f^y 13,976 20,012
•'"^^ 12,133 15,640

. 1 17,121 10,199
^^S,"st 11,273 21.136
September 12,506 8,878

^^^''^^l 11.713 11.344
November 15^956 23,073
December 5,367 5539

128,317 157,898

128,317

Total 286,215

RESEARCH AND INSTRUCTION
In connection with the work of the graduate and research

laboratory- a number of projects have been under investiga-
tion during 1926. The problem of the nature of mosaic dis-
eases continues to occupy attention, and the facts throwing
light upon the behavior of the disease-inducing agency are
being accumulated. Upon the basis of the recent evidence
several oral reports have been made tending to indicate the
extreme smallness of the agency concerned, and disagreeing
entirely with the view that pathogenic organisms of the usual
type have any relation to these tj-pes of diseases. Likewise,
general studies on variegation, and the influence of conditions
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upon variegation, are "being pursued. Some attention is also

being given to the special influence of ultra-violet light

Quartz —upon the appearance

of variegation, as well as on the general morphology and his-

tology of the plants exposed.

Many other problems, relating especially to the physiolog-

ical-chemical phases of the work, are under investigation.

New apparatus and new equipment have been installed in

the laboratories from time to time as needed, but the require-

ments for experimental work of this kind are so extensive that

it is not practicable to meet them all in the present crowded
quarters of the laboratory. A new building devoted primarily

to the experimental work, as previously pointed out, would
seem to be the only reasonable solution of the problem, if this

line of investigation is to be continued at the Garden. In this

connection attention should be drawn to the great strides

which have been made in plant physiology and other lines

of experimental botany in recent years. These strides, how-
ever, have necessitated an increasing and a more diverse use

of chemical and physical equipment, with an ever-increasing

need of space and the special conditions demanded for such
work. Research of this type involves such substantial cap-
ital investments and elaborate apparatus, the lack of any of

the necessary conditions limiting so definitely the nature of
the problem of investigation, that it is a question just how far

an institution like the Garden should engage in this field,

particularly in view of the recent establishment of centers
where practically every facility for physiological, work exists

or can be provided.

Published Articles.—During the past year five numbers of
the Annals, a quarterly journal of scientific research, have
appeared or are in press, these constituting Number 4 of
Volume XII, and Numbers 1-4 of Volume XIII. The various
articles are listed below

:

Duggar, B. M., and Joanne K. Armstrong, ''The Effect of

Treating the Virus of Tobacco Mosaic with the Juices of

Various Plants. '
^ Vol. XII, pp. 359-366. 1925.

Banker, E. E-., *' Determination of Total Nitrogen in Plants
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and Plant Solutions: A Comparison of Methods with Modifi-
cations." Vol. XII, pp. 367-380. 1925.

Tisdale, L. E., "Colloidal Sulphur: Preparation and Tox-
icity." Vol. XII, pp. 381-418. 1925.

Kobuski, Clarence E., "Revision of the Genus Priva." Vol.
XIII, pp. 1-34. 1926.

Epling, Carl C, "Studies on South American Labiatae, II."
Vol. XIII, pp. 35-70. 1926.

Grenzebach, Myrle E., "A Revision of the Genus Bouchca
(E:selusive of Chaseanum)." Vol. XIII, pp. 71-100. 1926.
Moore, George T., and Nellie Carter, "Further Studies on

the Subterranean Algal Flora of the Missouri Botanical Gar-
den." Vol. XIII, pp. 101-140. 1926.

Smith, Fanny Fern, "Pseudo-Fertility in Nicotiana."
XIII, pp. 141-172. 1926.

Burt, E. A., "The Thelephoraceae of North America. XV."
Vol. XIII, pp. 173-354. 1926.

Moore, George T., and E. V. L. La Garde, '
' The Identifica-

tion of Pollen From So-called 'Hay Fever' Plants." Vol.
XIII, in press.

Ranker, E. R., "Determination of Total Nitrogen, Nitrate-
Nitrogen, and Total Nitrogen, Not Including Nitrate Nitro-

Vol.

gen: ]\Iodificat

Salicylic-thiosulphate Method." Vol. XIII, in press.
Smith, Fanny Fern, "Some Cytological and Physiological

Studies of Mosaic Diseases and Leaf Varieirations. " Vol
XIII, in press.

Articles published by members of the staff and others con-
nected with the research work of the Garden, appearing in
journals not supported by the Garden, are as follows

:

Couch, J. N., "Notes on the Genus Aphanomyces, with a
Description of a New Semiparasitic Species." Journal of the
Elisha Mitchell Scientific Society. Vol. XLI. nn. 213-227. 1926.

Water Molds
Heterothallism in Dictyuchus, a Genus
nnals of Botany. Vol. XL. nn. 849-882. 19

Duggar, B. M., "The International Congress of Plant
Sciences." New Phytologist, Vol. XXV, pp. 61-62. 1926.
Duggar, B. M., '

'How Plants Behave When Diseased. " [In
a series of radio talks on science from National Research Coun-
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eil, Washington, D. C.]. Scientific Monthly, Vol. XXIII, pp.
177-180. 1926.

Greenman, J. M., "Senecio," in Standley's Trees and
Shrubs of Mexico. Contributions from the United States

National Herbarium, Vol. XXIII, part 5, pp. 1621-1636. 1926.

Banker, Emery R., "Some Physiological Considerations of

the 'Delicious' Apple with Special Reference to the Problem
of Alternate Bearing." American Journal of Botany, Vol.

XIII, pp. 406-426. 1926.

It is not easyScientific and Popular Lectures and Papers —
to differentiate sharply between the scientific and popular lec-

tures delivered during the year by members of the scientific

and Garden staff, but the following list is suggestive of the
activities with which the Garden has been associated

:

Edgar Anderson, January 23, before the second-class scouts
of St. Louis, ''Winter Identification of Trees."

Fern Goss, March 9, before the Better Homes Group of the
Monday Club, Webster Groves, "Garden Planning."

G. H. Pring, March 11, before the members of the Cemetery
Officials' Association of St. Louis, "Landscape Gardening."
Hermann von Schrenk, March 18, before the Women's

Round Table, "Conservation."

Edgar Anderson, March 23, before the members of the Gar-
den Club of Springfield, Illinois, "Flower Forms and Their
Meaning." The same lecture was given before the Nature
Study Society of Webster Groves on April 2.

B. M. Duggar, April 6, before the Botanical Society of
Washington, '

' Some Recent Studies on the Virus of Tobacco
Mosaic. '

'

George T. Moore, April 22, before the American Philosophi-
cal Society in Philadelphia, "An Accurate Identification of
Wind-Borne Pollens for Diagnostic Tests in Hay-Fever."

B. M. Duggar, April 27, before the National Academy of
Sciences, "The Colloidal Behavior of the Agency Inducing
the Mosaic Disease of Plants."

George T. Moore, May 4, before the annual joint meeting
of Phi Beta Eappa and Sigma Xi, at Washington University,
"On Being Scientific."
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W,
"How Plants Behave Wlien Diseased."

G. H. Pring, before the chautaiiqua meetings at Piasa, Illi-

nois, August 16, ''The Economic Products of Trees," and
August 17, "Native Plants."

E. A. Burt, August 17, before the section of mycology of
the International Congress of Plant Sciences, at Ithaca, New
York, "Classification of the Species of Corticium by the Tis-
sues of the Fructification. '

'

B. M. Duggar, August 18, before the section of pathology
of the International Congress of Plant Sciences, at Ithaca,
New York, '

' The Nature of Mosaic Diseases.

"

B. M. Duggar, August 21, before the section of physiology
of the International Congress of Plant Sciences, at Ithaca,
New York. Round-table discussion on "The Physical Chem-
istry

Lrarsen

Missouri Botanical
Garden. '

'

G. H. Pring, October 4, before the Monday Club at Ed-
wardsville, Illinois, "Gardening."

George T. Moore, November 2, before the AYebster Groves
Garden Club,

'

' Flowering Trees of This Locality.
'

'

Hermann von Schreuk, December 1, before the "Wednesday
Club, '

' Termites. '

'

B. ]M. Duggar, December 30, before the Botanical Society
of America, at Philadelphia, "Eesults of the Intemationa'l
Congress of Plant Sciences.

'

'

G. H. Pring has given his lecture, "The Effect of Smoke
upon Plants," before the folloAving audiences: the Science
Section of the Wednesday Club, February 24 ; the Lions Club,
June 23; Men's Club of the Clifton Heights Presbyterian
Church, October 12 ; Chamber of Commerce, October 27 ,• Rail-
road Y. M. C. A., November 17 ; Rotary Club, December 16.

G. H. Pring has given his lecture, "Orchid Hunting in
South America," before the following audiences: 'Fallon
Park Protective Association, January 6; Good Fellowship
Club of the Independent Evangelical Church, February 18;
a similar lecture was given before the Men's Club of the First
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German Presbyterian Church, May 11, and before the Lions
Club, at Belleville, Illinois, December 9.

Other Outside Scientific Activities.—Each year the mem-
bers of the scientific staff contribute a certain amount of time
and effort, as may seem desirable or practicable, to work which
bears some relation to the advancement of botanical science
in general. Among such duties are work on committees and
various plant science organizations, attendance upon scientific
meetings and participation in these, as well as other respon-
sibilities in representative societies or organizations. Among
these activities are the following

:

W. J. Bach, B. A. Burt, B. M. Duggar, J. M. Grcenman,
R. V. L. La Garde, George T. Moore, E. R. Ranker, and Fanny
Fern Smith attended the International Congress of Plant
Sciences at Cornell University, Ithaca, New York, August
16-23. Two members of the Garden staff took a prominent
part in the organization of this Congress, B. M. Duggar being
Chairman of the Executive Committee and General Secretary
of the Congress, and George T. Moore serving as Treasurer.

The meeting of the American Association for the Advance-
ment of Science and affiliated societies in Philadelphia, Decem-
ber 27-31, was attended by J. N. Couch, E. F. Davis, B. M.

Fern

served
Botanical Abstracts; as editor for botany on Chemical Ab-
stracts

;
as a member of the Editorial Board, American Jour-

nal of Botany
; as substitute member, Board of Fellowships

Chairman, Division of Biology
Wash

ture National Research Council, until July 1 ; as Trustee of
the Bermuda Biological Station ; as Chairman for Section G,

ary
as

J- M. Greeiiman has served as editor for taxonomv on
member

mittee. Botanical Society of America ; and as President, Wash-
ington Umvereity Chapter of Sigma Xi.
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Appoint7nents.~-The retirement of Dr. Burt as mycolo^-ist
made necessary the filling of this position, and Dr. D. ^11
Lmder was appointed. Later Dr. Linder had the opportunity
ot joining an expedition to Africa under the auspices of the
Harvard School of Tropical Medicine and was granted leave
ot absence for a year. Dr. L. 0. Overholts, professor of
botany at Pennsylvania State College, on leave of absence from
that institution, was appointed mvcologist for the year 1926-27
Mr. Alexander F. Bucholtz, B. S., Cornell Universitv, was

appointed research assistant to succeed Mrs. Elva P. Miller.
Graduates, Fellows, and Investigators.—The experimental

and other aspects of research, as heretofore, have been con-
ducted both by members of the scientific staff and by graduate
students registered as candidates for degrees in the Henry
Shaw School of Botany of Washington University, or other
research assistants and visiting investigators.

Graduate Students.~-T\vq following graduate students have
been m residence during the calendar year: Dorothy M.
Anderson (Mrs. Edgar), formerly teaching fellow; Everett
Fogg Davis, formerly instructor in Washington University;
C. E. Kobuski; Elva Pumphrey Miller (Mrs. Harry M.), for-
merly research assistant ; Emery R. Ranker, formerly Lack-
land research fellow; Fanny Fern' Smith, formerly Lack-
land research fellow; Esther L. Larsen, formerly teaching
fellow; J. Paul Reeves, formerly teaching fellow; D. C. Neal,
formerly Lackland research fellow; T. Fukushi, professor of
botany at the Agricultural College, Tottori, Japan; Marth,
L. Beardsley; Alexander F. Bucholtz, research assistant
Ethel T. Eltinge; Lawrence Edgar Evinger, laboratorv- as-
sistant, B. S. in Ed., Indiana State Normal School ; Catherine
M. Lieneman; Thomas D. Mallery; Mildred E. Mathias;
Ernest H. Runyon, instructor in botany, Washington Univer-
sity; Paul F. Shope; Robert E. Woodson, Jr.
Fellows.~FoT the academic year 1925-26 the holders of

various fellowships are as follows

:

Rufus J. Lackland Research Felloivships.—Clarence Em-
meren Kobuski, B. S. Cornell Univei-sity, M. S. Washington
University, appointed third successive year; Robert Everard
Woodson, Jr., A. B. Washinirton Universitv.
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University Fellows.—Thomas Dwight Mallery, A. B. Ore-

gon Agricultural College; Mildred Estlier Mathias, A. B.

Washington University.

Jesse Barr Fellows.—Ethel Taber Eltinge, A. B. and M, A.

Syracuse University; Esther Louise Larsen, A. B. University

of Montana, M. S. Washington University.

Teaching Fellows,—Martha Lydia Beardsley, A. B. Wash-
ington University; Catherine Mary Lieneman, A. B* Univer-

sity of Nebraska; Paul Franklin Shope, B. S. Pennsylvania

State College, M. S. University of Colorado.

Special Investigators,—John N. Couch, National Research

Council FelloAV in the Biological Sciences, A. B., A. M., Ph. D.

University of North Carolina, assistant professor of botany,

University of North Carolina, on leave; Kazno Gotoh, grad-

uate College of Agriculture, Hokkaido Imperial University,

Sapporo Japan, lecturer in botany, Holdcaido Imperial Uni-

versity, on leave.

Non-resident.—P. L. Gainey, associate professor of bac-

teriology, Kansas Agricultural College, Manhattan, Kansas;
I). C. Neal, professor of plant pathology, Agricultural and
Mechanical College, Mississippi, and pathologist to the Missis-

sippi State Plant Board; L. E. Tisdale, laboratory, General
Chemical Company, New York. •

Degrees and Assignments.—At the annual commencement
of Washington University, June 7, 1926, degrees were con-

ferred upon students of the graduate laboratory at the Gar-
den, as follows: Master of Science, Esther L. Larsen, teach-

ing fellow (thesis topic, ''A Revision of the Genus Town-
sendia") ; Doctor of Philosophy, Emerj^ R. Ranker, Lackland
research fellow (thesis topic, ''The Determination of Nitro-
gen in Biological Material") ; and Fanny Fern Smith, Lack-
land research fellow (thesis topic, *'Some Cytological and
Physiological Studies of Mosaic Diseases and Leaf Variega-
tions

'

'
) -

HERBARIUM
The year 1926 may be characterized as a signal year in the

continued growth and further organization of the herbarium.
The number of specimens acquired during the year is nearly
double that of 1925, notwithstanding the fact that the total
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has not been augmented by the acquisition of a single private
collection of any considerable size. While attention has con-
tinued to center primarily on the flora of the southwestern
part of the United States, yet the new material obtained be-
longs to many different natural groups of plants, represents
the vegetation of widely remote regions, and increases sub-
stantially our representation of the world's flora.

It is important to record that one of the large herbarium
rooms, housing approximately 300,000 specimens, has been
completely equipped with new steel fire-proof herbarium cases
of the most modern type of construction. These new cases
replace old w^ooden cases which were no longer adequate to
protect valuable specimens from increasing deposits of coal

' smoke and possible damage or complete loss by fire. The new
installation also gives considerable increased case-capacity,

and affords, temporarily at least, much-needed space for ex-

pansion of the herbarium. .

New Accessions.—Some of the more noteworthy collections

obtained during the year are the following: Dr. E. Anderson,
125 plants of Canada and the eastern United States; Arnold
Arboretum of Harvard University, 1,600 plants of North
America, collected by E. J. Palmer; Prof. L. H. Bailey, 21
plants of Venezuela; E. Bartholomew, 200 North American
fungi; A. K Bechtel, 23 Indiana fungi; Botanical Garden
and Museum, Berlin, Germany, 250 plants of Bolivia, 250
plants of Chile, and 13 photographs and fragments of types;
W. E. Broadway, 435 plants of Trinidad and Tobago; B. P.
Bush, 50 plants of Missouri; Mrs. Agnes Chase, 504 plants
of Brazil ; Hon, Joseph R. Churchill, 405 plants of nortlieast-

em United States; J. F. Collins, 21 plants of Rhode Island;
A. D. E. Elmer, 1,511 plants of Borneo, and 89 plants of
the Philippine Islands; Dr. Carl C. Epling, 570 plants, chiefly

from Idaho; J. M. Grant, 250 plants of Washington; A. A.
Heller, 325 plants of California ; Prof. L. F. Henderson, 368
plants of Oregon; Dr. William Herter, 180 plants of Uru-
guay; J. M. Holzinger, 50 North American mosses; Hun-
garian National Museum, 107 plants of Hungary; Iowa Agri-
cultural College, by Prof. L. H. Pammel, 245 plants of Wis-
consin, Minnesota, and Iowa; J. H. Kellogg, 158 plants of
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Missouri; G. K. Merrill, 50 lichens; Mrs.'Ynes Mexia, 279
plants of Mexico; Dr. Hj. Moller, 390 plants of Brazil; New
York Botanical Garden, 23 plants of tlie West Indies; Rev.
Hugh O'Neill, 268 plants of Florida, and 69 plants of Colom-
bia, bouth America

; Dr. L. O. Overholts, 89 fungi of Missouri
and Illinois; Dr. E. B. Payson, 497 plants of Wyoming; Phil-
^^^^y^l'^^^'i^^G^y of Natural Sciences, 863 plants of eastern
United States; Dr. Morten P. Porsild, 230 plants of Green-
land

;
C. W. Powell, 18 plants of Panama ; Robert Ridgway,

60 plants of Illinois; N. B. Sanson, 107 plants of western
Canada; F. C. Seymour, 100 plants of Hampden County,
Massachusetts, and 100 plants of the Mexican Gulf States;
U. b. Department of Agriculture, 114 grasses ; U. S. National
Museum, 28 plants of Tropical and South America ; Univer-
sity of Cluj, by Prof. Al. Borza, 100 plants of Roumania

;

Universite de Montreal, by Bro. Marie-Victorin, 415 plants
o± eastern Canada; University of Wisconsin, by Dr. J J.
Davis, 20 fungi of Wisconsin ; Th. Oswald Weigel, 100 orchids
ot Papuasia, and 180 plants of Uruguay; Robert E. Wood-
son Jr., 621 plants of Missouri, Nova Scotia, etc. ; J. ^Y.
Wolfing, 1,092 algae of America, Europe, Japan, South
Africa and Australia. Numerous smaller collections have been
received from correspondents and friends of the Garden,
which have been recorded in current numbers of the Bulletin.
Moimting and Distnlution.—Somewhat fewer specimens

have been mounted during the year than in previous years.
Although this work has been much interrupted, yet 8 420
specimens have.been mounted and incorporated in the organ-
ized herbarium. °

.J/^^"^
Jor/c—A limited amount of field work has been ear-ned on durmg the past year, particularly in the St. Louis

region. Special arrangement, whereby Mrs. Agnes Chasewas commissioned to coUect in Brazil certain groups of plants
for the Missoun Botanical Garden, resulted in the acquisition
of an interesting and valuable series of critically named Bra-
zilian grasses.

-^

^
Exdianges.~The number of exchanges is annually increas-

ing; and many unportant series of herbarium specimens havebeen received during the fiscal year from institutions with
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which the Garden has long maintained most cordial exchange
relations. Owing to the unusual amount of lahor involved
incidental to the installation of new herbarium cases only a
comparatively small number of duplicate herbarium specimens
was distributed during the year.

Use of the Herhariinn Ixj Outside Botanists, and Loans—
Botanists from various parts of the country have visited the
herbarium to consult particular groups of plants, as well as
t3-pe material. Several loans have been made to scientific in-
stitutions m diiferent parts of the United States for study
by specialists who are occupied in monographic work. Like-
wise, loans have been made to the Garden for the benefit of
members of the staff and advanced graduate students pur-
suing

_
detailed investigations on special groups of plants,

buch interchange of plant material greatly facilitates researchm taxonomy and, provided proper care is exercised, materially
enhances the scientific value of herbarium specimens.

Statistical Summary (For the year ending December 31,
1926).

Number of specimens received on new accessions:
By purcliase . .

.

5,520
By gift 2,658
By exchange ... 4,244
By field work... 605

Total 13,027 valued at $1,302.70
Number of speci-
mens mounted
and incorporat-

^^^^ 8,420 valued at |1,684.00
Number of speci-
mens discarded
from the herba-
"um 216 without value

Number of specimens in organized
herbarium 929,591 valued at $147,829.50

Number of specimens in unorgan-
ized herbarium 90,626 valued at 7,719.26

\\ood specimens, etc., supplementin
the herbarium valued at 280.00

Microscope slides, etc valued at 410.00

Total valuation ?156,23S.76
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LIBRARY
During 1926 the library has made a steady growth. Due to

the publication of the ''Union List of Serials'^ (a list of all

serial publications contained in American libraries), book
dealers now have a record of the journals in the Garden
library, and are offering to supply the numbers missing in our
sets. The Garden has taken advantage of many of these oppor-
tunities and has been able to complete the files of some of the
periodicals which have been needed in the library for some
time. The checking of this list has taken considerable time of
the library assistants, but it has already been found ex-
tremely useful in bibliographical w^ork and in locating books
which need to be borrowed from other libraries.

The shelf space in the library stacks has become entirely

inadequate. Several years ago a corner in the basement, for-

merly used for storage purposes, w^as w^alled in, and in it

w^as placed some of the books on plant physiology and agri-

culture. This room is now almost completely filled, and as
there is no more available space in the building, the shelving
of new books is becoming quite a problem.

New Accessions.—In addition to the purchase of the odd
numbers of serials, already mentioned, some of the more note-
worthy or valuable purchases during 1926 are the following:
A new edition of Rand-McNally 's

'

' Atla^ of the World

'

'

; Wal-
cott's '*North American Flowers," of w^hich two volumes of
plates with descriptions have been published in 1926 ; all the
botanical numbers of ''Bibliographica Genetiea"; all the vol-
umes of

'

' Genetica, '

' a serial now in its eighth volume;
* 'Plant Physiology'' and ** Biological Abstracts,'' both of
which are new serials begun in 1926; William Cobbett's
**Woodlands''; Alexander's ^'Colloid Chemistry"; Bayliss's
''Principles of General Physiology"; Diel's ''Die Flora von
Central China"; Jorgensen's ''Microorganisms and Fer-
mentation"; d'Herelle's "Bacteriophage"; Jepson's "Man-

Biology
Q

die's "Classification of Flow^ering Plants," vol 2; Thorn and
Church's "The Aspergilli"; Tipping 's "English Gardens";
Wilson's "The Lilies of Eastern Asia": Spoehr's "Photo-



MISSOURI BOTANICAL GARDEN BULLETIN 21

Oweiis' ^'The
Americas

Warming
Oecologj' of Plants," and Willis's "Dictionary of Flower-

ing Plants."

_
In addition to the purchases many valuable books and ar-

ticles are sent to the Garden as donations or in exchange for
the Garden's reprints.

Garden Puhlications.—Four numbers of the Annals
issued in 1926—number 4 of vol. XII and numbers 1-3 of
vol. XIII—and number 4 of vol. XIII is now in press. The
three numbers of vol. XIII issued contain 354 pages, 2 text
figures and 12 plates.

As conditions in Europe become more stabilized, more re-
quests are being received from foreign institutions for the
Annals as an exchange for their publications. Twenty-one
new institutions Avere added to the Garden's exchange list in
1926.^ Of these four were from the United States, three from
Russia, two from Germany, and one each from Czecho-
slovakia, Esthonia, Latvia, Poland, Dutch Guiana, Japan,

Belgium. The library
Malay

exchange basis, some of which are in exchansre for the
Bulletin.

Annals
26, $2,2 the Garden from the sale

of these two publications, together with reprints of Annals
articles and Books of Views of the Garden.

Outside Visitors—Interest in and use of the library by the
community is constantly growing. Many teachers, students,
scout leadei-s, and nature lovers come to the Garden to obtain
information on native plants. Wild-flower books and bulle-
tins are in continuous demand, and the supply of Garden
Bulletins relating to native plants is almost exhausted.

In the December, 1926, issue of the Bulletin mention was
made of the number of scientific visitors using the Garden
library. This has been more evident in 1926 than ever before.
Scarcely a day passes but what a professor or student from
one of the local universities or high schools visits the library
to consult a book which he has seen reviewed in "Biologica'l
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Abstracts" or some otlier scientific journal. Many botanists

from distant places visited the library in 1926 on their way
to or from the International Congress of Plant Sciences and

America.

During 1926, 100 books were borrowed by 30 institutions

on the inter-library loan plan.

Statistical.—Theve have been donated to the library or re-

ceived in exchange during the year ^a^ books, valued at

$1,031.41; and 1,972 pamphlets, valued at $441.83. Three

hundred and forty-five volumes were bought at a cost of

39. One$2 and 135 pamphlets, at a cost • of $83

manuscript was donated to the library. The library now con-

tains 42,251 books and 59,819 pamphlets, a total of 102,070.

rds valued at $10
$1

A total of 8,522 index

cards have been added during the year, of which 906 were

written by Garden employes, and 7,616 purchased at a cost

of $138.98. Three hundred and seventy-four books were

bound.
George T. Moore,

Director.
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STATISTICAL INF0E]\L4TI0N FOR DECE.AIBER, 1926

Garden Attendance:

10.996

Total

39

Total number of visitors

Plant Accessions:

Total number of plants and seed packets received as
gifts

^

Plant Distribution:

Total number of plants distributed in exchange 19

Library Accessions:

Total number of books and pamphlets bought 82

Total number of books and pamphlets donated 231

Herbarium Accessions:

By Purchase

—

Anderson, Dr. and Mrs. Edgar—Canadian plants 100

Moller, Dr. Hj.—Plants of Brazil, collected by Dr.
P. Dusen 390

By Gift

Anderson, Dr, Edgar—Plants of Michigan, Ohio. Illi-

nois and Arkansas 10

Hume, H. Harold—Plants of Florida 2

Kellogg, John H.—Plants of Missouri 53

Kobuski, C. 'E.—Jaco'binia GhiesirccTitiana Benth. ft

Hook, f, from horticulture 2

Mathias, Miss Mildred, and Miss Ethel Eltinge

—

Plants of Missouri 12

Windier Wholesale Floral Company

—

Helichrysum
sp. from South Africa. ... * 1

Woodson, Robert E., Jr.—Plants of eastern and cen-
tral United States 620

By Field Work—
Greenman, Dr. J. M.—Plants of Illinois : 12

Overholts, Prof. L. O.—Plants of Missouri 18

1,220

y

K

1



SOME FACTS ABOUT THE GARDEN

The Missouri Botanical Garden was opened to the public by Mr.

Henry Shaw about 1860, From that date to the death of Mr. Shaw,

in 1889, the Garden was maintained under the personal direction

of its founder, and, while virtually a private garden, it was, except

at certain stated times, always open to the public. By a provision

of Mr. Shaw's will the Garden passed at his death into the hands

of a Board of Trustees. The original members of the Board were

designated in the will, and the board so constituted, exclusive of

certain ex-offlcio members, is self-perpetuating. By a further pro-

vision of the will, the immediate direction of the Garden is vested

in a Director, appointed by the Board of Trustees. The Garden

receives no income from city or state, but is supported entirely from

funds left by the founder.

The city Garden comprises about 75 acres. There is now in process

of development a tract of land of over 1500 acres outside the city

limits which is to be devoted to (1) the propagation and growing

of plants, trees, and shrubs, designed for showing either indoors

or outside, at the city Garden, thus avoiding the existing difficulties

of growing plants in the city atmosphere; (2) gradually establish-

ing an aboretum as well as holding a certain area as a forest reser-

vation, with the idea that possibly at some future time this may
become the new botanical garden. About 12,000 species of plants

are growing in the Garden.

The Garden is open to the public every day in the year, except

New Year's, Fourth of July, Labor Day, and Christmas—week days

from 8:00 A. M. until one-half hour after sunset; Sundays from

December to April, 1:00 P. M. until sunset; from April to Decem-

ber, 2:00 P. M. until sunset.

The main entrance to the Garden is located at Tower Grove Ave-

nue and Flora Boulevard, on the Vandeventer Avenue car line.

Transfer south from all intersecting lines. The Garden may also

be reached by Bus Route No. 12, to which all other motorbus lines

transfer.
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PLANTS THAT SHOOT
Many of the specimens in the Aroid House at the Missouri

Botanical Garden could well bear the warning, "Do not an-

noy these plants ; they might shoot you ! '

' For it is literally

shoot

be prolonged.

unless

ough It may not

ordinary ammu-
)m bombardment
The ammunition

consists of needle-shaped crystals of microscopic size, which,

are projected into the tongue by the hundreds of thousands

if one nibbles a bit of the leaf. They make the tasting of the

average aroid an experience to be long remembered but never

knowingly repeated.

It is a favorite trick in country districts to feed the un-

ary
turnip

unfortunate victim, intrigued by the word "turnip ,
no-

tices nothing wrong at the first nibble. The bulb is fresh

and starchy, and tastes very much like a raw potato. Many
find it so attractive as to take a second bite, but few have

attempted the third. For at this point the "shooting" be-

gins. The tongue suddenly feels uncomfortably rough and

arm
arper and more numerous until the tongue and cheeks

and throat feel as though they were being pierced by thou-

sands of red-hot needles.

A thin section of the bulb, examined under the microscope,

(25)
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reveals the source of the pain. Bundles of long crystals are

found distributed throughout the tissue, and it is these crystal

needles, piercing the tongue and the cheek, which cause the

burning sensation.

Chemical tests prove the crystals to be made of calcium
oxalate, a substance veiy commonly found in plant tissues.

It is quite bland as to flavor, for it is the form of the crys-

tals, rather than their chemical composition, that makes them
such an unpleasant mouthful. Many of the aroids which
contain these crystals can therefore be made fit for human
food if the crystals can be destroyed. The case with which
this can be done varies with different plants. In the ease of
the tropical taroes boiling is usually sufficient, while with
our own jack-in-the-pulpit heat alone is not enough. One
who would eat its bulb for the nourishment that it docs
admittedly contain, must treat it as the Indians did, grinding
it into a pulp and then roasting or boiling the pulp thor-

oughly. Certain tropical species of the genus Alocasia are
so acrid that the natives use them as food only under the
threat of famine. So ugly are the crystals of some of the
species of Alocasia thxit one may be '^ stung" by merely
brushing against the plant in passing.

In certain plants of the Aroid family, these crystals do
not lie passively in wait, but are actually discharged with
considerable force. The crystals of XaniJiosoma Lindeni
illustrated in the figure, are such a case. This plant, a small
aroid with its green leaves attractively marked with silver,

has nothing in its exterior appearance to suggest that it

might prove unpleasant eating. Yet a single section of
the leaf, when examined imder the microscope, reveals nu-
merous long spindle-shaped cells very different from the other
cells of the leaf. They are filled with a mucilaginous sub-
stance and along the center of the cell lie the needle-shaped
crystals of calcium oxalate in a neat bundle.

If water is applied and the behavior of the cell watched
under the microscope the result is most surprising. The cell

takes up the water rapidly and the resulting pressure forces
out the crystals from one end. They pierce their way through,
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one or two at a time, sometimes rushing out with such force
as to make the whole cell rebound like a cannon that has

Cell 0/ Xanthosoma Lindeni, in the act of discharging its crystals,

just been fired. Since the opening is small and the discharg-

ing of the needles is by no means continuous, the process
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can be observed for some minutes. Now one or two needles

will start out slowly, their movement barely visible ; now the

tension is released and they shoot out too rapidly for the eye

to mark, followed by several more in quick succession; now
there is a long period with no apparent movement and then

the bombardment starts up anew. Thus the process con-

tinues until the cell is empty and the whole area about it is

littered with tiny needles of calcium oxalate.

PBUNING OF ORNAMENTAL TREES AND SHRUBS

There is no branch of garden work which is less understood

and yet more generally praeticed than that of pruning. Trees

and shrubs are pruned annually without any general thought

in view except that pruning is essential to their well-being.

This practice not only may sometimes lead to a gradual de-

struction of the plant, but, more particularly, to the entire

loss of its individuality. The charm of ornamental trees

and shrubs is largely dependent upon the habit and growth
of the individual, and pruning is unnecessary if species are

selected which are suited to the particular situation they are

to occupy in the garden. Young trees and shrubs which have
been planted close together to secure immediate effects be-

come overcrowded in a few years, and pruning is often re-

sorted to as a remedy, whereas a gradual thinning out and
removal of plants is the proper procedure. It is essential to

have a definite idea as to what is to be accomplished before
attempting to prune any tree or shrub. No general rules can
be formulated in regard to pruning, and only brief direc-

tions can be given in a limited article. More harm is done
by indiscriminate pruning than by no pruning, hence do not
prune if in doubt.

When woody plants are dug in the nursery a certain

amount of fibrous roots is lost. A severe cutting back of the

top and thinning out of the branches is then necessary in

order to prevent the growth of foliage until enough roots

have formed to supply sufficient moisture for the plant. Inci-

dentally, the shaping of the plant may begin at this time,
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by starting a leader in trees and by an uneven trimming
of the tops of shrubs,

PRUNING OF TREES

Trees situated in mass plantations generally need verj^

little pruning except the removal of dead limbs and crossed

branches. The formation of bad crotches, due to develop-

ment of two leaders, should be preA'ented by checking the

growth of one. Side branches should also be shortened in

some cases, for if too long they are in danger of being broken
by wind and ice. In pruning trees on the lawn those branches
under which persons walk or sit or those that obstruct a
view should be removed. This pruning should be done gradu-
ally, however, particularly on small trees, for the removal of

all the lower branches at one time would induce too heavy
a growth at the top for the trunk to support in high Avinds.

It is better to remove some of the lower branches in summer
and shorten those which are to be cut later. In this way
a large part of the strength of the tree goes to the top with-

out increasing the size of the lower branches which are to

be removed in a year or two. Trees growing on the borders

of mass plantations or where they serve as a screen for un-

sightly objects or terminate a vista should be allowed to

have their branches meet the ground. Trees which have be-

come too large for a situation must necessarily be pruned,

sometimes severely, and it often becomes a question whether
it would not be better to remove such a tree and replace it by
a smaller or slower-growing species.

It sometimes becomes necessary to remove large limbs

which have been broken by wind or ice. To prevent split-

ting in such cases, a cut should first be made on the lower

side of the limb a few inches from the stem of the tree, ex-

tending about half way through the limb. Then, by cutting

at the proper place from above, the limb will break off, leav-

ing a short stump which is afterward removed.

Unavoidable pruning of large trees necessitating the re-

moval of heavy limbs should be entrusted to men who pos-

sess the essential knowledge and tools. This work always
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entails a certain amount of danger, not only to the inex-

perienced pruner, but to passers-by, other trees, and adjoin-
ing property. Two men at least are needed, one to do the
actual work in the tree, the other to direct the work from
below and to pass up the required tools to the pruner. If

ornamental trees are in a healthy condition they should need
but little pruning aside from the removal of dead and dis-

eased limbs, suckers, and other undesirable wood. This should
be done systematically, how^ever, without resorting to a heavy
annual mutilation. Pollarding or severe heading-back of
trees .sliould be avoided, as it gives them an unnaturally bushy
appearance.

The pruning of street and roadside trees does not differ
materially from that of other trees except that they must have
the lower branches removed gradually to prevent interference
wdth traffic. All cuts should be made parallel to, and as
close as possible to, the limb or trunk from which the branch
is being removed. Under no circumstances must a stub
be left, no matter how short, as it generally rots, leaving a
hole in the center of the tree which may not heal. Stubs
are always a menace to the life of the tree, because they form
a most convenient and accessible point of entry into the wood
for boring insects and fungus diseases. In some cases in-
sects and diseases weaken the tree to such an extent that
it is unable to resist the pressure of a heavy storm or a
covering of sleet.

Conifers usually do not require much pruning. The re-
moval of the lower branches greatly impairs the beauty of
such trees, and every effort should be made to preserve their
naturalness. Some conifers may be improved in appearance
by cutting back the terminal branches, and thin plants can
be made denser by this method. However, only part of the
previous year's growth should be removed for this purpose,
and sometimes the pinching out of the terminal bud, before
growth starts in the spring, will be sufficient. Except for
formal effects and for the shaping of young plants shearing
should be avoided, the desired result being obtained without
changing the individual character of the plant. By select-
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mg species or varieties of evergreens, the natural growth of
Avhich is adapted to the particular site, pruning may be
greatly reduced or entirely avoided.

Time for pruning of trees.—Large branches are best re-

moved during winter, because pruning during the growing
season lessens the leaf surface of the tree, thereby checking

the growth. Dead branches may be cut out at any time.

Small branches may be removed either in winter or any time
during the growing season after the maturity of the leaves.

Ti^ees that are subject to bleeding in late winter or early

spring should be pruned during the summer and autumn.
Among such trees are maples (Acer), birches (Betula), mul-
berries (Morus), and the Japanese w^alnut {Jugl-ans Siebold-

iana). Pruning should never be practiced in extremely cold

weather, because then the wood craclvs easily and bad wounds
may occur.

Dressing the ivoiind.—All wounds made by pruning should

receive a protective dressing to prevent the entry of water,

insects, or fungi. This dressing should be applied as soon

as possible after the cutting of the limb, making sure that

the cut has been properly made and that the surface of the

wound is clean cut, with no rough places which might tend

to prevent the cambium from healing over. For small wounds
the only treatment needed is a coat of waterproof shellac

over the surface. Larger w^ounds should first be given a

dressing of shellac, enough being applied to cover the cam-
bium and part of the w^ood, thus preventing the sensitive

cambium from drying out. The center of the w^ound should

then be covered with a coat of paint, coal-tar, or creosote.

Coal-tar or creosote are excellent dressings for wounds, but

they sometimes burn the live cells at the edge of the cut, and
should not be applied unless they can be kept from coming
in contact with the cambium. Heavy lead paint makes a

good dressing for w^ounds, and there are also a number of

special dressings on the market which may be used to ad-

vantage. All wounds should be observed frequently and the

dressing renewed if necessary.
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PRUNING OF SHRUBS

In shrubs, as well as trees, the individuality or natural

habit should be preserved except in formal plantations. Hence

a uniform trimming do^vTi of tops and sides, as generally

practiced, should be avoided. As a rule, the shrubs which
bloom in spring and early summer should be pruned shortly

after the fading of the flowers, because the flower buds are

produced on the wood of last year and pruning in winter

would greatly reduce the number of flowers. Shrubs bloom-

ing in. summer or in autumn produce flower buds on the

wood of the current season, and should be pruned while

dormant in winter. Even with these, unless fewer and larger

flowers are desired it is better to restrict pruning to the

removal of unsightly flower clusters and to that which is

necessary to keep them in good health and within bounds.
Shrubs grown for the color effect of their tmgs, which de-

pends on the production of new wood, should either be cut

to the ground every two or three years or a few of the

branches be cut to the ground each year. The latter is pre-

ferred, because it keeps the shrubs in better condition, the

top being maintained in vigor all the time. Among such
shrubs are the golden, green, and red-twigged willow (Salix),

the yellow, green, and red-branched dogwood (Cornus), and
kerria (Kerria japonica).

The following list includes most of the shrubs generally
grown in this section of the country which should be pruned
in winter:

Amorpha canescens (lead-plant),

Amorpha fruticosa.

Improved by cutting back.

Baccharis halimifoUa (groundsel-bush),
Remove old clusters in late winter or early spring.

Buddleia s]?, (butterfly-bush),
Generally killed to the ground In winter; cut to or near the

ground.

Ceanotlius americanus (Jersey-tea),
Needs no special pruning.
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Hamamelis virgininna (common witch-hazel).

Needs no special pruning.

Eihiscus syriacus (shrub althea).

If grown as a specimen on the lawn or trained in the form of a
small tree, thin out weak branches and cut the remaining
branches back one-half. This will reduce the number of flow-

ers and increase their size.

Hydrangea arhorescens (smooth hydrangea).

Hydrangea artorescens var. grandiflora (snowhill hydrangea).

Hydrangea paniculata (panicled hydrangea),

Hydrangea paniculata var. grandiflora (Peegee hydrangea),

Hydrangea radiata (silver-leaf hydrangea),
For fewer but very large panicles of flowers prune same as for

Hibiscus. Generally benefited by annual cutting back.

Hypericum, woody species (St John's-wort),

Require no special pruning.

Lonicera japonica var. Halliana (Hall's Japanese honeysuckle),

Lonicera sempervirens (trumpet honeysuckle),

No special pruning needed.

Lycium cliinense (Chinese matrimony-vine),

Lycium halimifolium (common matrimony-vine),

L. chinense sometimes freezes back in winter; when this occurs
r

cut back to live wood or to the ground.

Sambucus canadensis (common elder),

Prune to secure compact form, by pruning back too vigorous-

growing branches.

Sorharia sorUfolia (Ural false spiraea).

Prune same as for Spiraea.

Spiraea alba (meadow spiraea),

Spiraea Billardii (Billard's spiraea).

Spiraea Bumalda var. "Anthony Waterer" (Anthony Waterer

spiraea).

Spiraea Douglasii (Douglas* spiraea).

Spiraea tomentosa (hardback) and other late-blooming species.

Practice gradual renewal; thin out crowding stems and cut out

unsightly fruit panicles.

Syringa japonica (Japanese tree lilac).

Requires no special pruning.
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Most slirubs other than those above mentioned produce

flowers on the previous year's wood, and, as stated above,

should be pruned immediately after blooming.

The above directions apply particularly to shrubs grown
chiefly for the effect of the flowers. Generally, however, a
year-round effect is desired, and in such cases pruning should

be practiced only for the purpose of securing the most pleas-

ing and natural results. It should be resorted to only in

order to keep the shrubs within bounds, removing some
branches to prevent crowding and cutting back those which
have become too long and straggling. This is particularly

essential in certain species of mock-orange (Philadelphus)
and golden-bell (Forsythia). The lilacs (Syringa) should
not have all the suckers cut out at one time, since it makes
the plant look bare at the bottom and also because some of

the strongest branches will eventually be needed to take the

place of old or dead ones. Some shrubs may be benefited

by having their old flower clusters removed, syringas, lilacs,

and some weigelias being examples. The practice of top-

ping shrubs and cutting the lower branches away from the
ground is bad, and should be discouraged. The latter is done,
perhaps, more to accommodate the man who cuts the lawn
than for any other reason.

Hedges may be either informal or formal. Informal hedges
require just sufficient pruning to keep them shapely. Formal
hedges should be trimmed as often as necessary during the
growing season, but the practice should be discontinued late

in August to give the wood a chance to, ripen before winter,
thereby preventing winter injury to the wood. Hedges of
privet {Ligustrum ovalifolium) which have been injured by
frost in winter should be cut dowai to the ground as should
also hedges which have become bare at the base. This should
be done before grow^th starts in the spring.

Pruning Tools.—The essential tools for pruning consist of
pruning saw, pruning shears, and a curved-blade pruning
Icnife. These tools should at all times be very sharp so as to

make smooth, clean cuts, which w^ill heal quickly. For ex-

tensive work, pole shears, rope, ladders, etc., will be required.
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If trees and shrubs are kept in a healthy growing condi-
tion and projDer care is given to cultivation, feeding, water-
ing, vjxd spraying, much less pruning will be required.

If trees and shrubs are naturally adapted to the soil and
climatic conditions of the regiori in which they are growing
less pruning will be needed.

If trees and shrubs are selected with a view to fitting a
definite space or producing a certain effect much pruning
wull be avoided. Do not practice pruning if thinniiig out
of plants will accomplish the desired result.

Leave no stubs, however short. Make clean smootli cuts
and protect wounds with proper dressing until healed.
Do not forget that considerable judgment and knowledge

of the purpose for which pruning is done is essential, and
unless there is a clear picture in mind of the purpose to be
accomplished do not prune.

NOTES
Dr. B. M. Duggar, Physiologist to the Garden, attended the

meeting of the Board of Fellowships in the Biological Sci-

ences, National Research Council, Washington, February 4-5.

Mr. Emmet J. Laj^ton, second-j^ear student in the School
for Gardening, received a reward for his design of a small
estate, in the Intercollegiate Competition in Landscape Archi-
tecture.

jVIr. G- H. Bring, Horticulturist to the Garden, has been
appointed a member of the committee on installation of the

Eighth National Flower Show to be held in Detroit, March
12-20.

Mr. L. F. Jensen, Arboriculturist to the Garden, in charge

of Gray Summit Extension, has been appointed chairman of

the committee of horticulture of the American Institute of

Park Executives for 1927.

Dr. B. M. Duggar, Physiologist to the Garden, spoke before

the seminar of the department of botany, University of Cin-

cinnati, on *'Some Experimental Aspects of the Mosaic Dis-

ease Problem.''
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77

Dr. Hermann von Schrenk, Pathologist to the Garden, spoke

before the Home Garden Club of Webster Groves, February

2, on ''Trees of the Pacific Coast/' and before the Kirkwood

Garden Club, February 14, on ''Trees.

Mr. L. P. Jensen, Arboriculturist to the

of Gray Summit Extension, is the author of an article in the

February number of the "Gardener's C

on "Fascinating Old Books on Gardening''; and of one in

the January-February issue of "Parks and Recreation" on

"Useful and Interesting Publications."

In a communication recently received from Professor Borza,

of Cluj, Roumania, who visited the Garden last October, he

states: "Last month I gave a public lecture, with pictures,

about your very fine and rich Botanical Garden to the Bo-

tanical Club of Cluj. The 30th of January I will speak

about the same subject to the Society of American Naturalists

at Bucharest."

The Washington University Chapter of Sigma Xi met at

the Garden, Januarj- 13, and a brief talk on "Some Aspects

of the Graduate Work in the Shaw School of Botany, with a

Demonstration and Discussion of Certain Topics in Plant

Physiology, Mycology, and Genetics," was given by members
of the Garden staff and graduate students.

Among the recent visitors to the Garden w^ere Dr. George

J. Peirce, Head of the Department of Botany, Stanford Uni^

versity; Mr. D. D. Wood, Conservator of Forests for the gov-

ernment of British North Borneo, with headquarters at San-

dakan ; Mr. G. L. Wittroeh, Instructor in Botany, Grinnell

College, Grinnell, Iowa; Mr. W. W. Ashe, Secretary of the

National Forest Reserve Committee, Washington, D. C. ; Pro-

fessor B. C. Tharp, Professor of Botany, University of Texas,

Austin. Texas; and Dr. John B. May, Assistant Ornithologist,

Department of Conservation and Natural Resources, State of

Massachusetts.

The following lectures have been given recently by Mr.

G. H. Bring, Horticulturist to the Garden: January 5, il-

lustrated talk on "Smoke'' before the St. Louis AssociMion
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of Gardeners; ''Collecting Orchids in tlie Andes Mountains/'

January 13, before the Elks Club of Belleville, Illinois; Janu-

ary 14, before the Narcissus Club at its meeting in the lecture

room at the Missouri Botanical Garden ; February 2, at Michi-

gan Agricultural College, East Lansing, Michigan ; February

8, before the Prineipia School, St. Louis; February 10,

''Smoke/' before the Disabled American Veterans, at their

Club, 3737 West Pine Blvd.

AL INFORMATION FOR JANUAEl^

Garden Attendance:
Total number of visitors 9,396

Plant Accessions:
Total number of plants and seed packets received as

gifts ^1

Library Accessions:
Total number of books and pamphlets bought 33

Total number of books and pamphlets donated 76

Herbarium Accessions:

By Gift—
Bechtel. A. R.—Fungi of Indiana. 8

Hesler, L. R.—Fungi of Tennessee • 33

Kellogg, J. H.—Mosses, hepaties. and lichens of Missouri 14

Litton, Alice W.—Collection of ferns 24

Matthews, E. 0.—Fungi of Arizona 13

Ruth, Albert—Mozinna sessiliflora (Hook.) Small from

Texas J
Teas, Edward—Plants of Texas «

Woodson, Robert B., Jr.—Polytrichum ohioense from

Missouri •

By Exchang
Institut Botanique de I'Universit^ Masaryk de Brno,

Moravia—"Flora exsiccata Reipublicae Bohemi-

cae Slovenicae,*' Cent. I and II, Nos. 1-200 200

Royal Botanic Gardens, Kew, England—Photographs

of type specimens

University of California—Plants of California 125
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By Purchase

—

Broadway, W. E.—Wood specimens of plants of Trin-

idad 59

Button. D. Lewis—Plants of Connecticut * 100

Grant, J. M.—Fungi of America, Europe, Japan, etc. ., 700

Wilson, Percy—Fungi of the eastern United States. . . • 1,000

Total 2,287



SOME FACTS ABOUT THE GARDEN

The Missouri Botanical Garden was opened to the public by Mr,

Henry Shaw about 1860. From that date to the death of Mr. Shaw,

in 1889, the Garden was maintained under the personal direction

of its founder, and, while virtually a private garden, it was, except

at certain stated times, always open to the public. By a provision

of Mr. Shaw's will the Garden passed at his death into the hands

of a Board of Trustees. The original members of the Board were

designated in the will, and the board so constituted, exclusive of

certain ex-officio members, is self-perpetuating. By a further pro-

vision of the will, the immediate direction of the Garden is vested

in a Director, appointed by the Board of Trustees. The Garden

receives no income from city or state, but is supported entirely from

funds left by the founder.

The city Garden comprises about 75 acres. There is now in process

of development a tract of land of over 1500 acres outside the city

limits which is to be devoted to (1) the propagation and growing

of plants, trees, and shrubs, designed for showing either indoors

or outside, at the city Garden, thus avoiding the existing difficulties

of growing plants in the city atmosphere; (2) gradually establish-

ing an arboretum as well as holding a certain area as a forest reser-

vation, with the idea that possibly at some future time this may

become the new botanical garden. About 12,000 species of plants

are growing in the Garden,

The Garden is open to the public every day in the year, except

New Year's, Fourth of July, Labor Day, and Christmas—week days

from 8:00 A. M. until one-half hour after sunset; Sundays from

December to April. 1:00 P. M. until sunset; from April to Decem-

ber, 2:00 P. M. until sunset.

The main entrance to the Garden is located at Tower Grove Ave-

nue and Flora Boulevard, on the Vandeventer Avenue car line.

Transfer south from all intersecting lines. The Garden may also

be reached by Bus Route No. 12, to which all other motorbus lines

transfer.
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SNUFF-BOX BEANS AND
THE DISCOVERY OF THE GULF STREAM

L

The study of plants sometimes leads to unexpected discov-

eries. Though it might be too much to claim that it was the

study of an apple which led Newton to the Law of Gravita-

tion, it is actually true that certain floating seeds first caused

men to suspect the existence of the Gulf Stream. Lens phose-

oloides Stickman, the so-called snufE-box sea bean, is only one

of several tropical plants whose buoyant seeds are carried

about by ocean currents. As early as 1693 we find one James

Wallace giving an account of them in his description of the

Orkney Islan<&. "Cast up on the Shoar there are very^oft

those pretty Nutts, of which they use to make snuff boxes.

Samples of the seeds were sent to Dr. Hans Sloane, and he

recognized them as the seed of plants which he_ had seen

growing very commonly along the coast of Jamaica. Why
they should be so often found in the Orkneys and along the

Irish coast seemed, he said, "very hard to determine. His

only suggestion was that by the current which was already

kno^vn to exist between Florida and the West Indies, they

might perhaps be carried all the way across the ocean. It is

easy," he said, "to conceive that, growing m the woods of

Jamaica they may find their way into the sea. It is likewise

easy to believe, that being got to sea, and floating

in it in the neighborhood of that island, they may be earned

from thence by the wind and current, which is forced throug^

^If should

be thought reasonable that

"

(39)
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means of the westerly wind, the heans being brought north by
the current from the gulf, they may be supposed by this

means at last to arrive in Scotland- If there be such a cur-

rent/' he concluded, we can conceive how *'the winds and
current brought from America those several things towards
the Azores, which are recorded by Femand. Columb. in the
life of his father Christopher, to be the reasons which moved

West
Columbus to attempt the discovery

It might then be argued that the study of these beans is

not only responsible for the discovery of the Gulf Current
but of America as well, since they very probably must have
been among the objects brought to the attention of Colum-
bus. They are very commonly found on the Azores to-day
though the species has never established itself there. Darwin
collected them there in considerable quantities and sent them
to Kew where they germinated readily after their long
joumeyings.

THE DISCOVERY OP THE SOUTHERN
YELLOW WOOD

Among our most interesting native trees is the southern
yellow wood {Cladrastis lutea (Mich. 1) Koch). The Garden
is the fortunate possessor of several specimens, and one of

these, a particular favorite of Mr. Shaw's, was described in

for February, 1923. The species was
Andre

Michaux. The tree

such
quaintly described

two men that an exact account may be of general interest.

On the first of March, 1796, Andr^ Michaux, travelling on
horseback, arrived at Fort Blount in northern Tennessee*

This fort, erected shortly before to protect the settlers against
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the Cherokee Indians, was situated on the north bank of tlie

Cumberland River near the present town of Gainesboro. For
the second of March we find the following entry in his jour-

nal :
' * The 2nd remained over in order to pull young shoots

of a new Sophora. I had remarked in the vicinity of Flynn's
Creek about 12 miles from the fort. Snow covered the

ground and I was unable to get any young shoots but Captain
Williams the young officer stationed in the fort, cut down
some trees and I found some good sorts, I also pulled up
some roots of those trees to replant them in my garden in

Carolina.
'

'

Six years later, in 1802, j^oung Francois Andre was travel-

ling through the same general region. His father had died,

the victim of tropical fever, on the island of Madagascar, and
he was continuing his father's work in this country. At
Nashville, Tennessee, we find him writing as follows in his

*' Travels to the Westward of the Allegany Mountains"

:

''We found particularly in these forests, a tree which, by
the shape of its fruits and the disposition of its leaves, ap-

pears to have great affinity with the sophora japonica, the

wood of which is used by the Chinese for dyeing yellow. My
father, who discovered this tree in 1796, thought that it

might be employed for the same use, and become an import-

ant object of traffic for the country. He imparted his con-

jectures to Mr. Blount, then governor of this state, and his

letter was inserted in the Gazette at Knoxville on the 15th of

March, 1796. Several persons in the country having a great

desire to know whether it were possible to fix the beautiful

yellow which the wood of this tree communicated to the water

by the simple cold infusion, I profited by my stay at Nashe-

ville to send twenty pounds of it to New York, the half of

Tvhich was remitted to Dr, Mitchell, professor of chemistry,

and the other addressed to Paris, to the Board of Agricul-

ture attached to the Minister of the Interior, in order to veri-

fy the degree of utility that might be derived from it. The
epoch of my stay at Nasheville being that when the seeds of

this tree were ripe, I gathered a snmll quantity of them,

which I brought over with me, and which have all come up.
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Several of the plants are at the present moment ten or fif-

teen inches high. It is very probable that this tree may be
reared in France, and that it will endure the cold of our
winters.

'

'

TWO BOTANISTS OF FRONTIER DAYS
The last one hundred years have seen the complete re-

vei-sal of the position of St. Louis in regard to botanical ex-
ploration. It is now one of the scientific centers of the world,
from which are organized expeditions to visit the remote cor-
ners of the earth. Within the last ten years two such expedi-
tions have been sent out by the Missouri Botanical Garden, one
to South America in search of orchids, another to study the
flora of Central America. A century ago, on the other
hand, St. Louis was itself a part of that wldemess to which
came distinguished botanical travellers of the educated
world.

territory
the Mississippi and the Atlantic, the most outstanding from
a botanical point of view were Andre Miehaux and his son,
Francois Andre Michaux. These two Frenchmen were among
the best-trained botanists of their day, and they travelled and
collected more extensively in this country than any other
scientists of their time. Officially commissioned by France,
they had at^their command resources denied to many another
early scientific visitor, and their social prominence and offi-

cial connections broi ^
Americans of the day. Both were interested"in"the "economic
aspects of botany, the younger Michaux particularly so, and
both were responsible foi^ the introduction of American trees
into Europe on a scale never before attempted.
Andre Michaux was born near Versailles, France, in 1746,-

the son of a middle-class farmer who died when the boy wasm his early teens. The young nmn took over his father's
work, married well, and was apparently settled for life.
But when his young wife died in giving birth to a son, he was
led to seek distraction in more adventurous fields. Enconra^ed
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by a local horticulturist, he decided to prepare himself for

the career of a plant explorer and set energeticjally to work,

studying natural histoiy and languages. Fortunately for

Botany he made the acquaintance of Bernard de Jussieu, one
of the greatest botanists of the time, who happened to be just

then in charge of the royal gardens at the near-by Trianon.

Michaux studied under him at Paris and later accompanied
the great Lamarck on a collecting trip to the mountains of

Auvergne,
In 1782 he set out on his first expedition, making a three-

year's visit to Persia and the region between India and the

Caspian Sea. In spite of adventures which read like those

of Sinbad the Sailor, he not only came b^ck alive but brought
with him a large collection of seeds and a valuable herbarium.

He had intended to return to Persia for even more ambitious

exploration, but the French government, with the purpose of

introducing into France such American trees as might be
useful to the royal navy, sent him to this country instead. He
arrived in New York in 1785, bringing w*ith him a French
gardener and his voung son, Francois Andre, then a boy
of 15.

For nearly two years. New York City was used as a base

from which to make short collecting trips into neighboring

regions. The journals which cover his activities during these

years have been lost, but the following extracts from Wash-
ington's diary show that Michaux visited at Mt. Vernon and
that he sent Washington specimens from time to time:
** Monday, June 19, 1786.

A Monsr. Andre Michaux, a Botanist sent by the Court of

France to America (after having been only 6 weeks re-

turned from India) came in a little before dinner with let-

ters of introduction and recommendation from the Duke de

Lauzen and Marqs. de la Fayette to me—he dined and re-

turned afterw^ards to Alexandria, on his way to New York,

from w^hence he had come; and where he was about to es-

tablish a Botanical Garden.
*' Thursday, June 29.

Planted in one row between the Cheroke Plumb and the
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honey locust, back of the No. — Garden adjoining the green
House (where the Spanish Chestnuts had heen placed and
were rotten) 25 of the Paliurus, very good to make hedges
and inclosures for fields—Also in the sections between the
Work House and Salt House, adjoining the Pride of China
plants, and between the rows in which the Carolina laurel

seeds have been sowed, 46 of the Pistacia nut in 3 rows—^And
Hemlock

Wt
Piramidieal Cyprus 75 in number—all of which with others

Christian IVIjajesty.

"July 1st.

Michaux. Botanist, to his Most

Ramnns tree (an evergreen) one on each
a. pear with 2 notches drove down

•rus

side of the Garden gates

by them (Pegs No. 1 be „ _

also planted 24 of the Philirea latifolio— (an evergreen
shrub) in the shrubberies by Pegs No. 3—and 48 of the Cytire

a tree produced in a cold climate of quick growth, by pegs
No. — . All these plants w^ere given to me by Mr. Mchaux."

In 1787 he moved his base of operations to Charleston,
South Carolina, establishing there a botanical garden in
which he kept plants and seeds under the best possible condi-
tions until they could be sent to Europe. Though the old
place has changed hands many times since his day and the
house has fallen in ruins, many of the trees planted by
Michaux were still standing, until very recently at least.

These included a number of American trees not native to the
immediate district and several foreign species. Conspicuous
among these latter was the beautiful AlUzzia Jultbrissin
Durazzini, or "pink acacia" which, succeeding well when in-
troduced by Michaux, has been very commonly planted
through the south. It is often seen there to-day in parks and
dooryards and has become naturalized in several localities.

For the remaining nine years of his stay, Michaux travelled
very extensively, returning from time to time to his garden
at Charleston. As shown in the accompanying mjap he
ranged very widely, from central Florida to the Hudson's
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MAP OF EASTERN UNITED STATES. SHOWING TH
TAKEN BY THE ELDER MICHAUX
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coast

Mississippi. Altogether he travelled over 3,000 miles and
visited some localities (as, for instance, the southern AUe-
ghenies) again and again-

As the official servant of the French government he was
sent upon political as well as botanical errands. His first

trip to Kentucky was organized by the French minister,

Genet. '

'

Western
to the free navigation of the Mississippi had reached an acute
stage; the French minister to the United States had come
armed with instructions to secure the cooperation of trans-
Allegheny Americans for a raid upon the Spanish territory

had formerly
power

government
friendly with influential men in government circles, Michaux

as

# * • •

possible. One characteristic was not, however, sufficiently

considered. "Whatever may have been his interest in the in-

trigue, whatever accounts thereof are through caution or pru-
dence omitted from the journal * *

, one fact is evident—that
Michaux was chiefly devoted to the cause of science

;

a rare plant or new tree interested him much more than an
American general or a plot to subvert Spanish tyranny. '

'

It is not known that he ever visited St. Louis, but some of
the specimens described by him are listed as growing along
the Missouri River. He did visit the old French settlements
near what is now East St. Louis, and in his journal he speaks
of St. Louis as a flourishing town. This journal, recently re-
printed by the American Philosophical Society, to whom it

was given by his son, is a most interesting document. "Mi-
chaux wrotB it by the light of his lonely campfires, during
brief moments snatched from short hours of repose, in the

hardships The
character of the man appears in this record of his daily life

;

the journal is something more than a mere diary of travel
and botanical discovery. The information which it contains
in regard to various plants first detected by Michaux is valu-
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able even now, and his remarks upon the condition of the re-

mote settlements which he visited in the course of his wan-
derings are interesting and often amusing. They record the

impressions of a man of unusual intelligence—a traveller in

many lands, who has learned by long practice to use his eyes

to good advantage and to write down only what they saw/'

In his journal he notes with meticulous care the names of

those with whom he lodged or visited. Among others we find

short mention of one middle-westerner who was later to be-

come president of the United States. ''June 15th came to

the house of a resident near Cumber land River, Mr. Jackson

;

soil fertile. Oaks Quercus prinus; Quercus rubra; Quercus
glandibu magnis; capsula includentibus, called the Overcup
White Oak." This species (usually called Bur Oak) was
later described by him as Quercus macrocarpa^ and is here

mentioned for the first time in his notes.

Of particular interest are the notes of his trip from Vin-

cennes, across the Illinois prairies, to the banks of the Missis-

sippi.

''Sunday 23rd of August 1795 started from Post Vincennes
situated on the Wabash River for the Illinois on the Missis*

sippi. We journeyed six miles and camped on the bank of

a little river. I had no other company than a Savage and his

wife. I had hired the savage for ten dollars and promised
him two dollars more to induce him to carry all my baggage
on his horse. The 24th we made about 25 miles ; the savage

was ill and was obliged to stop more than three hours before

sunset. The 25th crossed several Prairies. Observed a new
species of Gerardia. The 26th the provision of meat was con-

sumed. The savage stopped very early, finding a favorable

spot for hunting. Bain fell about three o'clock in the after-

noon. An hour after camping the savage came back laden

with a bear cub and with the two hams of another and much
older one. We boiled the kettle twice and had enough to sat-

isfy us. We roasted what remained. The 27th the savage

killed two stags. We halted very early to dry the skins and
to eat, for the savage and his wife ate five meals a day. The
28th of August, 1795. Just as I was eager to see game the
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first and 2nd day, so was I afraid to see it then owing to the

waste of time. proceed
rained every day. I had already been obliged once to dry at

a fire my baggage that had been wet through especially four
books of Botany and minerology I had with me, as I had been
unwilling to expose them to the hazards of the river and had
sent by way of the Missii^ippi two trunks containing gray
paper, powder, lead, alum, boxes for collecting insects, and
all the articles required for making collections of plants, ani-

msects
>

*' Sunday 30th of August arrived at the village of Kaskas-
kia situated two miles from the Mississippi river and half a
mile from the Kaskaskia River. It is inhabited by former
Frenchmen under the American Government. The number
of families is about forty-five. It is agreeably situated but
the number of inhabitants has decreased; nothing is to be
seen but houses in ruins and abandoned because the French
of the Illinois country, having always been brought up in
and accustomed to the fur trade with the savages, have be-
come the laziest and most ignorant of men. They live and the
majority of them are clothed, in the manner of the savages.
They wear no breeches but pass between their thighs a piece

which
belt

a

WMle
August herborized y

taking place in France, and during the last seven years of his
stay he received no funds from the home government. "When
at length his own personal resources were exhausted, it be-
came necessary for him to return home, and he accordingly
sailed for France in 1796. One of his biographers has told
us how he very nearly lost his life by shipwreck

:

The passage had not been unpropitious; but on the 18th
01 September, when in sight of the shores of Holland, a dread-
ful tempest arose, the sails were rent, the masts broken, and
the vessel struck and split against the rocks. Such was the
state of exhaustion and fatigue to which all the sailors and
passengers were reduced, that the

((
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teen lost, but for the assistance that was rendered by the in-

habitants of Bgmond, a little neighboring village, ^lichaux

was lashed to one of the yards, and he was senseless when,

carried on shore; he did not recover till some hours after,

when he found himself extended before a fire, with more than
fifty persons standing around him. His first idea, when his

recollections returned, w^as to inquire for his collections. He
was informed that the packages w^hich contained his own ef-

fects had been lying on deck, whence they were washed by
the violence of the waves, but that those chests which had
been lodged in the hold had been taken out safely. This in-

telligence consoled him. Notw^ithstanding the wretched state

of his health IVIichaux was compelled to remain six weeks at

Egmond, and to work day and night. His plants having got

wetted by the salt water, he was obliged to immerse them all

in fresh water and one after another, to dry them between
new papers.''

At Paris he prepared for the press his book on American
oaks, ''Histoire des Chenes de TAmerique'' and tried in vain

to interest the government in further American exploration.

They sent him, instead, on an expedition to the southern

hemisphere, and he died of fever on the island of Madagascar,

in November, 1802.

By his steadfast perseverance in the face of all sorts of

obstacles; storm, shipwreck, hostile savages, political revolu-

tion, public indifference, we are strongly reminded of the

words of Saint Paul: ''Thrice I suffered shipwreck, a night

and a day I have been in the deep; in journeyings often, in

perils of waters, in perils of robbers, in perils by mine own
countrymen, in perils by the heathen, in perils in the wilder-

ness, in perils in the sea. In weariness and painfulness, in

watchings often, in hunger and thirst, in fastings often.'* One
of our leading American botanists has summarized his work

as follows: ''Not one among the self-sacrificing explorers and

collectors of the plants of this continent better deserv-es the

gratitude and appreciation of the world of science. No one

of them has ever seen more clearly, or has endured more will-

ingly the perils and hardships of the frontier and the wil-
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derness. His eye always detected the rarest and most interest-
ing plants—the ambition and long the despair of the plant-
hunters who have now for a century been following in his
footsteps.

'

'

Fortunate is the father who has a son to carry on his
work after him. Francois Andre Michaux had worked with
his father in this country, remaining at the Charleston garden
when his father undertook his longer expeditions, accompany-
ing him on shorter trips to Florida and to the mountains of
the_ Carolinas. He was sent back to France to finish his edu-
cation and arrived at the outbreak of the revolution, with
which, as an ardent republican, he was in hearty sympathy.
After his father's death he came back to America to for-

ward such plants as still remained in the French nurseries
and to sell the land. With these affairs attended to, he set
out on a collecting trip to Kentucky and Tennessee. His
journal of that trip realistically pictures the difficulties of
middle-western travel in the early years of the nineteenth
century. In June, 1802, we find him writing from Dover,
Pennsylvania: "The stage stopped at the house of one
:M. Logan, who keeps a miserable inn fifteen miles from York.
Inns are very numerous in the United States, and especially,
in the little towTis

;
yet almost everywhere they are very bad.

There are always several beds in the rooms where you sleep

;

seldom do you meet with clean sheets. Fortunate is the trav-
eller who arrives on the day they happen to be changed. '

' A
few days later we find him making the following shrewd ob-
servation :

'

' The magnolia acuminata is very common in the
environs; it is known in the country by the name of cu-
cumber tree. The inhabitants of the remote parts of Penn-
sylvania, Virginia, and even the western countries, pick the
cones when green to infuse in whisky to w^hich it gives a
pleasant bitter. This is very much esteemed as a preventa-
tive against fevers; but I have my doubts whether it would
be so generally used if it had the same qualities when mixed
with water."

Over much of the distance he had to furnish his own
transportation, going by foot or on horseback or by canoe.
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His journal of the trip from Wheeling, West Virginia, to

Marietta, Ohio, is particularly interesting. The following

account follows the original but has been very much abridged

:

On the 18th of July we purchased a canoe, twenty-four

feet long, eighteen inches wide, and about as many in depth.

These canoes are ahvays made with a single trunk of a tree,

the pine and tulip tree are preferred for that purpose, the

wood being very soft. These canoes are too narrow to use

well with oars, and in shallow w^ater are generally forced

along either with a paddle or staff. We left Wheeling about

five and made twelve miles that evening. We were exceed-

ingly fatigued, not so much by continually peddling as by
remaining constantly seated with our legs extended. Our
canoe being very narrow at bottom, obliged us to keep thai

position; the least motion would have exposed us to being

overset. Custom made these inconveniences disappear, how-

ever, and w^e attained the art of travelling comfortably.

We met a settler, an inhabitant of Wheeling, who accom-

panied us dowTi the Ohio for two days. Alone in a^ canoe,

he was going to survey the borders of the Missouri for a

hundred and fifty miles beyond its emhrochiire. The ex-

cellent quality of land that is reckoned to be more fertile

there than that on the borders of the Ohio, and which the

Spanish government at that time ordered to be distribut'^d

gratis, the quantity of beavers, elks, and more especially

bisons, were the motives that induced him to emigrate.
^
His

costume, like that of all the American sportsmen, consisted

of a waistcoat with sleeves, a pair of pantaloons, and a large

red and yellow^ worsted sash. A carabine, a tomahawk, two

beaver snares, and a large knife suspended at his side, com-

pleted his dress. A rug constituted the whole of his luggage.

Every evening he encamped on the banks of the river.

Whenever he conceived the place favorable for the chace, he

remained in the woods for several days together. Such were

the first inhabitants of Kentucky and Tennessee of whom
there are now but very few remaining.

Returning to France in 1803, Michaux bent his energies

to hasten the publication of his father's w^orks, the mono-
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graph on oaks before mentioned, and the ''Flora Boreali-
Americana''. This latter was the first flora of North America
and was finished under the supervision of the French botanist,
Claude Richard,

Three years later Michaux returned again to America, this
time to import American trees on a large scale and to study
the uses and value of tlieir timbers. Visiting dock-yards
and factories, he "ascertained the sources of the different
barks employed in tanning, inquiring into the quality and
price of the various woods used for fuel, and formed a com-
plete collection of polished specimens of the species employed
in cabinet work or otherwise." His travels, while not as
extensive as those of his father, took him from the rivers of
Maine to the Gulf states and as far west as Lake Ontario
and Lake Erie. It was on his return from these latter regions
that he had the honor of being Fulton's first passenger on
his trial trip from Albany. The friendship thus formed
continued through life, and Michaux was responsible for
having a bust of Fulton placed in the galleries of the Louvre.

After three years in this country, Michaux returned again
to France and shortly afterward brought out his "Histoire
des Arbres Forestiers de I'Amerique du Nord," which was
later published in an English edition as the

'
' North American

Sylva." It was an epoch-making book. Michaux himself, in
a letter to the president of the American Philosophical So-
ciety, pointed out the distinctive characteristics of his own
work: ''The science of botany was the principal object of my
father's explorations in North America, and the Flora
Boreali Americana was the result of those* explorations. As
for me, I took another view of the vegetable kingdom, whilst
in your country—a view more limited and less scientific, it

is true, but, perhaps more generally profitable to the farmer
and landholder, as well as to that class of society so nu-
merous in the northern states of the Union, who employ
wood in so many different ways. '

'

_
A few quotations will serve to show the sort of informa-

tion which, collected laboriously bit by bit, was here brought
together for each species. In discussing the common bear
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oak or scrub oak of New England (Querciis ilicifolia Wang,),
he says: '*As the Bear Oak grows on the most sterile soils,

and resists the most intense cold and the most impetuous

winds, perhaps it might serve to shelter the infancy of other

valnnble trees in such exoosures. The want of somemore
such protection is the greatest obstacle to the success of plan-

tations on the downs, as I was told near the Hague upon the

coast of Holland. Proprietors of large estates might find this

species convenient for copses. They would offer nourishment

to the game during several months in the year, and would
allow the sportsman a fair aim at the birds as they rose upon
the wing.'^

The description of the black or sweet birch {Betula lenta

L.) is followed by these typical comments: ''The wood of

the black birch when freshly cut is of a rosy hue which

deepens by exposure to the light. Its grain is fine and close,

whence it is susceptible of a brilliant polish; it possesses

also a considerable share of strength. The union of these

properties renders it superior to the other species of Amer-
ican Birch. Tables and bedsteads of this wood, when
fulh Ma
hoganj^, hence it is employed in Boston for the frames of arm
chairs and sofas. Coachmakers also use it for the frames of

their panels."

For the remainder of his life Michaux lived quietly in

France, experimenting with his beloved trees on his own
estate and on those of others. At his Paris home, on the

Place Saint Michel, he delighted to receive visiting Amer-
icans, particularly those who could give him news of the de-

veloping Ohio Valley, down which he had travelled by canoe

in his young manhood and whose great industrial future he

had predicted.

One American botanist who visited him there has de-

scribed him as escorting his guests before breakfast through

the fruit and vegetable market w^hich was then held in the

Place Saint I^Iichel and pointing out the rarest and most

nnusual fruits and vegetables. In person, we are told he

was *'tall, strongly built, but not corpulent. His complexion
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was fair, he was slightly pock-marked and possessed prom-

inent features. His light blue eyes had a peculiar expression

which startled me at first. His countenance was stem and
cold on first approach; but it smoothed off and brightened

gradually as he spoke and became more familiar; his utter-

ance, in the beginning somewhat slow and cautious, became
rapid and impressive, and his conversation gay and even

humorous. All his manners were quite simple and unaf-

fected; frank and lively—they were altogether those of an
open-hearted country gentleman."
He died suddenly, on the 23rd of October, 1855, at the age

of 85. He had busied himself the whole day, directing the

planting of some American trees. Going to bed in apparent
health, he had a sudden stroke of apoplexy in the middle of

the night and died almost immediately. After his death it

was found that he had bequeathed 14,000 dollars to the

American Philosophical Society and 8,000 dollars to the So- i

ciety of Agriculture and Arts of Boston, for the promotion sn , ^

of what had been his life-long interest, the propagation of ^ ;

useful forest trees, ^

NOTES

Dr. B. M. Duggar, Physiologist to the GTarden, lectured
before the "Washington University Association, March 1, on
''The Significance of Certain Ultra-Microscopic Virus Studies
in Relation to the Origin of Life.''

The March number of the Bulletin of the American Iris

Society contains an article by Dr. 'Edgar Anderson, Gene-
ticist to the Garden, on ''Iris Versicolor in Northern Ontario/'

Mr. George H. Pring, Horticulturist to the Garden, spoke
on March 9 over Radio Station NBA from Balboa, C. Z.,

discussing the orchid collection at the Missouri Botanical Gar-
den and its relation to the tropical station at Balboa.

Mr. Paul A. Kohl, Floriculturist to the Garden, spoke be-

fore the Carondelet Improvement Association, March 8, on
*' Plants, Shrubbery, Trees, Care of Yards, etc/'; and before

^
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the Garden Club of St. Louis, March 15, on "Plant Propaga-

tion."
, , ^

Mr. George H. Pring, Horticulturist to the Garden, left

for the Missouri Botanical Garden Tropical Station, at Bal-

boa. Canal Zone, on February 18, with the intention of mak-

ing' a trip into the Chiriqui Province of Panama to collect

orchids
"Winifred

inson, Dean of the Woman's College of Delaware, Newark,

Mortensen

nected with the Australian Prickly Pear Commission j
and

Professor D. C. Neal, Professor of Plant Pathology, IROssis-

sippi Agricultural College.

The following talks have been given recently by Dr.

T. Moore, Director of the Garden: March 16, before the

George

ednesda\

Work
Women

the Coronado Hotel, "Sensations in Plants"; March 31, be-

fore the Garden Department of the Springfield Art Associa-

tion, Springfield, Illinois,
*

' The Evolution of Gardens.
'

'

The fourth number of Volume XIII of the Annals of

the j\Iissouri Botanical Garden has recently been issued with

the following contents:
,

"The Identification of Pollen from So-Called 'Hay-fever

Plants." George T. Moore and Roland V. L. La Garde.

"Determination of Total Nitrogen, Nitrate Nitrogen, and

Total Nitrogen not Including Nitrate-Nitrogen :
Further Ob-

servations on a Modification of the Official Salicylic-Thiosul-

phate Method." Emery R. Ranker.
^ ^ ,r -r.-

"Some Cvtologieal and Physiological Studies of Mosaic Dis-

eases and Leaf Variegations." Fanny Fern Smith.

STATISTICAL INFORMATION FOR FEBRUARY, 1927

Garden Attendance: ^^ ^^^
Total number of visitors

zi,^i-

PiiA^T Accessions '

Total number of plants and seed packets received as

gifts
15^
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LiBRABY Accessions:

Total number of books and pamphlets bought 106
Total number of books and pamphlets donated 227

Herbarium Accessions:

By Gift

Chrysler, Prof. M. A.

—

Microcycas calocoma A. DC.
from Cuba

Dixon, Royal A.

—

Pyrus arbutifoUa (L.) L. f. from
Florida .

.

Total

3

1

Ledman, 0. S.

—

Ephedra trifurca Torr, from Arizona.. 1

Wagner, D. D.—Fungi of New York 35
Woodson, Robert B„ Jr.—Plants of eastern United

States, collected chiefly by R. E. Woodson, Jr.,
Mildred Mathias, Doris Bausch, and Martha
Beardsley g23

By Exchang
Botanical Museum, Stockholm, by Prof. G. Samuels-

son—Plants of Sweden'.

Epling, Dr. C. C—Plants of Idaho 261
Epling, Dr. C. C—Plants of Mexico 54

200

By Purchase

—

Merrill. G, K.—"Lichenes Exsiccati" Fascicle V, Nos.
101-125, inclusive _ ^

,

25
Seymour, Frank C—Flora of Hampden County, Massa-

chusetts. Fascicle V, Nos. 516-615, inclusive...... 100

By Field Work-
Chase, Mrs. Agnes—Grasses of Brazil 250

1,653
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December
2:00 p. m. until sunset.

The main entrance to the Garden is located at Tower Grove ave-

nue and Flora boulevard, on the Vandeventer avenue car line.

Transfer south from all intersecting lines. The Garden may also

be reached by Bus Route No. 12, to which all other motorbus lines

transfer.

SOME FACTS ABOUT THE GARDEN

The Missouri Botanical Garden was opened to the public by Mr.
Henry Shaw about 1860. From that date to the death of Mr. Shaw,
in 1889, the Garden was maintained under the personal direction
of its founder, and, while virtually a private garden, it was, except
at certain stated times, always open to the public. By a provision
of Mr. Shaw's will the Garden passed at his death into the hands
of a Board of Trustees. The original members of the Board were
designated in the will, and the board so constituted, exclusive of

certain ex-officio members, Is self-perpetuating. By a further pro-

vision of the will, the immediate direction of the Garden is vested
in a Director, appointed by the Board of Trustees. The Garden
receives no income from city or state, but is supported entirely

from funds left by the founder.

The city Garden comprises about 75 acres. There Is now In

process of development a tract of land of over 1,500 acres outside

the city limits which is to be devoted to (1) the propagation and
growing of plants, trees and shrubs, designed for showing either in-

doors or outside, at the city Garden, thus avoiding the existing diffi-

culties of growing plants in the city atmosphere; (2) gradually es-
|

tablishing an arboretum as well as holding a certain area as a for-

est reservation, with the idea that possibly at some future time this

may become the new botanical garden. About 12,000 species of

plants are growing in the Garden.

The Garden Is open to the public every day in the year, except |

New Year's, Fourth of July, Labor Day and Christmas—week days

from 8:00 a, m. until one-half hour after sunset; Sundays from De-
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TAGS AS GUIDES IN THE DESERT HOUSE

It is an almost daily occurrence for a visitor to the Garden

to say, on leaving, that a new world has been opened np to

him during his short stay. Many make the additional com-

ment that had they been less ignorant about the plants on dis-

play, their visit would have been still more enjoyable. It is

vnth the needs of such people in mind that a new way of

showing people through the Garden is being tried out in the

desert house. Some forty or fifty plants have been labelled

with linen baggage tags, written with India ink. These are

designed to take the place of a guide, supposedly more versed

in natural history than yourself, who is showing you through

the Garden and calling your attention to certain interesting

points.

These tags are not to be thought of as ordinary labels; far

from it. Labels are usually dull, at best they are dry and

formal; while the tags attempt to reproduce the sprightly

tone of natural conversation. Written as they are on a tem-

porary tag, they may say things in a way that would not be

fitting for a formal, printed label. They may even crack a

joke or make a pun. Then, too, their statements will be

short and couched in as few words as possible. If he who
runs may not be able to read them, at least he wiio walks may
do so.

The desert house, in which these friendly tags have been in-

stalled, is a fairly successful attempt to represent desert

plants in something like the natural conditions under w^hich

they grow. Few of the great deserts of the world are the

(57)
.-^
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barren, desolate wastes of our imagination. By far tlie

greater portion of them are, like our own Arizona deserts,

more or less clothed with natural vegetation. More than one
visitor has commented on the garden-like effect of natural
desert scenery. '

' Try as you will to get rid of it, the garden
idea sticks in your mind, '

' writes one visitor to Arizona,
'

' and
the more you see of these deserts, the more jBxed does it be-
come. Many times your progress will lead you to a five- or
ten-acre tract of desert botanical garden, whereon you will

find that Nature had joyously thrown together a fine sample
lot of all the species that have been used in planting opera-
tions for twenty miles around. Wlien we begin to analyze the
component parts of the desert, we immediately notice that it-

is made like an old-fashioned museum. Each object is an in-

dividual specimen, standing on its own solitary pedestal.
Each is a perfect botanical specimen, growing in its own
invisible tub, standing alone, and quite untrannnelled by its

neighbors. Out of a million desert plants nearly everyone
has its own circumpolar area of smooth bare earth. Else-
where we have been accustomed to seeing bushes massed
together with little individuality ; and the independent speci-
mens of the desert are far more interesting. They compel
interest in a w^ay that massed bushes never can, no matter
what they are. Out here every traveler becomes a botanist,
because the facilities are matchless and the temptation is

irresistible. The reason for the zones of bare ground be-
tween the bushes is easily recognized; there is not enough
water to support a shrub growth that is continuous. The
desert rain is sufficient only for one bush every five or ten
feet; not to be wondered at in a region where the average
able-bodied man consumes two gallons or more of drinking
water daily."

If portions of a desert often look like a botanical garden, is

it too much to claim that a part of the Missouri Botanical
Garden resembles a real desert? The essentially natural as-
pect of the planting in the desert house becomes even more
remarkable when we consider that the plants have been
brought, not from any one region, but from all the great

o
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deserts of the world. Some, like the prickly pears, arc from
our own western deserts, and some, the stapelias, for in-

stance, are from South Africa. Others are from northern
Africa, Asia Minor, and Australia. That they fit so

naturally together is due to the fact that most desert plants

have many features in common, while some of them are

almost identical in general aspect- Of the latter, the most
striking examples are certain plants helonging to the genera

Euphorbia, Cactus, and Stapelia. Each of these groups of

plants has produced leafless desert forms w^ith thick, ac-

cordion-plaited trunks and few branches, but the three

groups arc not at all closely related. The euphorbias are

spurges, like our Christmas poinsettias; and the stapelias are

members of the milkweed family. That three separate plant

families, each in a different desert region (the euphorbias

in North Africa, the stapelias in South Africa, and the

cacti in America), should have developed forms so strikingly

similar is one of the most interesting facts that we discover

when w^e study desert plants. The friendly tags accordingly

call attention to it by such remarks as the following:

BIRDS OF A FEATHER FLOCK TOGETHER

This plant is not a cactus, but a kind of milkweed. It is

found in deserts, because like the cactus it Is adapted for that

kind of life.

Aside from these three groups of plants which are so strik-

ingly similar, there is a general similarity among most suc-

culent desert plants. When we come to study them we find

them adapted for desert life in two general ways. First,

they ^re fitted for water-storage; second, they are well pro-

tected by various kinds of spines and thorny outgrowths.

Water storage is effected by some sort of a reservoir and by

various devices for reducing evaporation, such as a waxy
coating over the skin, accordion plaits which shrink together

during dry weather and reduce the amount of surface ex*

posed to the desert air, etc. The following are some of the

tags which call attention to these phenomena:
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WHAT CHANCE HAS A BARREL OF WATER IN A HOT
DESERT?

A good chance if it Is protected like this one:
from the sun. , by a thick, waxy skin.
from thirsty animals by spines and prickers.

A NEW USE FOR ACCORDION PLAITS
When the desert is long on heat and short on water, the

plant shrinks, bringing the plaits closer together and re-
ducing the amount of exposed surface.

Some desert plants store water at the base of the trunk.
A yucca of this sort, with greatly enlarged base, bears the
following tag:

A PLANT WITH A CISTERN IN THE BASEMENT
The enlarged base of this Yucca stores water over dry periods.

A few desert plants store water in such quantities that they
become an important source of supply for desert travelers. In
many the juice is bitter, but in the barrel cacti the flavor is
not unpleasant. A traveler on our western deserts has given
the following description of the process by which water is

extracted

:

"With his machete—which is really an Iowa corn cutter
of Mexican antecedents and Connecticut manufacture—he
deftly cuts off the upper story of a fine specimen that stood
beside the trail. He then began to attack the central sur-

verde. "White
smooth

form. In this
the meat was pounded to a pulpy mass, and in it water bei?an
to appear, when he proceeded to squeeze the pulp between his
hands and throw it away. By alternate squeezings and
poundings about three pints of white water soon was accumu-
lated

; and we were invited to step up and drink out of our
hands, as do lost men on the desert. The wat(
inglj

of raw turnip.

surpris

>f
finest

tags c
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attention to their watei^-yielding properties. One, for in-

stance, reads as follows:

A PLANT THAT DESERVES A LIFE SAVING MEDAL
The juicy center yields a quantity of rery fair drinking

water. It lias saved the lives of many travelers in Ameri-
can deserts.

Phrasing these tags has been a much more difficult propo-

sition than many people might realize. The difficultj- lies

in the fact that scientists themselves are not agreed as to how
desert plants developed the features we have been consider-

ing : thick, waxy skins, protective thorns, water reservoirs,

etc. Whether they were developed in response to the desert

environment ; whether plants with features of this sort, hav-

ing originated elsewhere, spread to the deserts and found
there a favorable home ; or whether we must rely upon some

other explanation, are questions that must be left to the

future. find

plants adapted to desert life. The tags have had to be so

worded that they call attention to the adaptation without

making any iniplieation as to its explanation.

One other point has been called to the visitor's attention

by the t^gs. Like all public places, the Garden is the prey

of thoughtless people who cause really serious damage with-

out benefiting themselves in any way. The smooth, waxy
skin of many of the desert plants has proved an irresistible

temptation to people of this sort, and some plants have been

marred and even killed by being used as slates on which to

carve initials, names, and addresses.

Two of the tags make an attempt to stay the hands of these

scripto-maniacs. A battle-scarred cactus near the front en-

trance, a veteran of manv attacks, bears the label:

A POOR WAY OF THANKING MR. SHAW
Vandalism costs the Garden hundreds of dollars each year.

At the other end of the house a group of mutilated prickly

pears is labelled as follows:

THESE PLANTS COULD LIVE IN THE DEATH VALLEY
WITHOUT PROTECTION

City vandals are slowly KILLING them.
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WALNUTS
No native tree is being more generally esteemed at tlie pres-

ent time than the black walnut. Its wood is in demand for

furniture and finishing, and walnut burls are so valuable that

they are sold by the pound. Modem methods of extraction

have made black walnut meats a national commodity, and the

nuts are now being bought and sold by the carload; while

walnut trees as memorials have appealed to the popular
fancy, and since the war thousands of them have been set

out along memorial highways. AYith such popular apprecia-
tion of the tree it is gratifying to find it unusually well rep-

resented at the Garden's extension at Gray Summit,
very large specimens which we are told were at one time on
the property have disappeared, but there still remains a
great number of trees, ranging in size from small saplings
to trees two and three feet in diameter. These are grow-
ing in the valleys and hillsides and along fence-rows and
roadways.

The black walnut belongs to the genus Juglans, the name
itself (meaning Jove's nut) testifying to the esteem in which
the group was held in ancient as well as in modern times.
There are in the genus about twelve recognized species, of

The

indigen Tavo of these,
the black walnut and the buttenmt, are native to the region
about St. Louis. Both of them are trees which prefer fer-

tile, well-drained soil and were naturally destroyed in large
numbers when the best land was cleared for cultivation.
Moreover, since the black walnut has been particularly sought
after for its timber large specimens are now practically un-
known in this vicinity. Younger trees are fairly common in
the region about the city and in many cases have been ex-
tensively planted along roadsides. Butternuts are much more
scarce; there are a few trees at Meramee Highlands and in
the vicinity of Barret Station, and both species arc found
growing together along the narrows of the Big River, south
of Eureka.
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THE BLACK WALNUT
Juglans nigra L.

The black walnut is widely distributed in eastern North

America from western Massachusetts to Minnesota, southward

to Florida and the valley of the San Antonio River in Texas.

There are particularly fine stands along the Wichita River

in Oklahoma and on the head-waters of the Arkansas River.

The technical description of the tree is as follows

:

Symmetric in form, with spreading branches, attaining a

height of 90 to 150 feet and a trunk diameter of from 4 to 6

feet, rarely larger. Leaves alternate, compound, with lB-23

leaflets. Leaflets 3 to 4 inches long, acute at the apex and

oblique at the base, serrate, nearly sessile. Flowers monoe-

cious, appearing when the leaves are about half developed;

staminate ones arranged in long unbranched catkins, pis-

tillate ones in two- to five-flowered spikes. Fruit a round

nut covered with a sticky husk wdth a pungent odor. Shell

thick, d;ark, and sculptured. Nut edible, oily and sweet.

Wood very dark brown in the heartwood, durable, taking a

good polish.

Because the wood is easily worked with tools and does not

warp nor swell badly when wet, it has been much sought after.

For one particular purpose, the making of gunstocks, it stands

supreme. BLack .walnut and the nearly similar European

walnut are almost exclusively used for this purpose, and

though the war departments of Great Britain and of the

United States have searched the world over, no satisfactory

substitute has been found. No other wood has just the right

combination of characters. In the first place, since it does

not warp and swell when wet, the action of the gunlock is not

interfered with; it takes a sharp edge which fits snugly

against the metal parts of the mechanism; and furthermore,

its dark color and beautiful grain produce an attractive im-

plement which appeals to the soldier's orderly soul. Another

war-time use of the walnut, which caused government agents

to scout the country for timber, was for airplane propellers.

rvV,a cjoTTin nnnlitiAc ivlilr>li mn^lp vvnlnnt the best of woods



64 MISSOURI BOTANICAL GARDEN BULLETIN

for gunstocks have led to its use in furniture, particularly
since the development of special processes for making thin
veneer. Cherry, mahogany, and walnut are the only woods
which are well suited to the rotary or semi-rotary processes
in which the logs, after a preliminary so^aking in hot w^ater,

are revolved past a sharp blade, which cuts off the wood in

thin sheets. One unusual feature of the walnut is that the
best wood for producing figured effects comes from the stumps,
and these, when large, sell for a high price.

Like its close relative, the Persian or English walnut, the
black walnut is valued for its nuts as w^ell as for its timber.
They are produced bountifully in most seasons, but with a
shell so hard that their use has been very much restricted.
Until recently the only way of obtaining the kernel has been
to crack the nuts by hand, a slow and laborious process, as
any country boy or girl can tell you. Of late years prepared
autmeats have become increasingly common, and St. Louisans
should be proud of the fact that it is an invention of one
of their fellow-citizens which has very largely made this pos-
sible. In 1922 Mr. B. E. Woodson, of St. Louis, perfected
the first successful machine for cracking black walnuts, and
with improvements since made by himself and his associates,
It has revolutionized the use of this nut. A factory in Mem-
phis, Tennessee, equipped with these machines, is now han-
dling over fifty carloads of black walnuts a year. Black
walnut-growing for the nuts is still in the experimental
stage, however, and the Department of Agriculture makes the
following recommendations

:

'

' 1. Fertile, tillable farm land having established value for
other agricultural crops, should not now be planted to black
walnut trees if the planter is dependent upon the land for a
paying income.

"2. Until more rapid-growing strains are developed than
are now available for timber purposes, or until better nut-
bearing varieties appear and establish their value, planting of
black walnut should be restricted to fertile land otherwise
unused.

w

"d. There is enough unused but fertile land well suited
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to walnut planting available on steep hillsides, along ditches,

on stream banks^ by roadways, in private lanes and drives,

fence corners, parks, dooryards, and other places within the

range of the species to afford abundant opportunity for rapid

and normal expansion of the Wack-walnut industry at inap-

preciable cost. Development along these lines should add
very greatly to the total agricultural wealth and welfare of

the entire countr5^

4. Great and worthy public service may be rendered by
planting black-ivalnut trees in such places. This is a mat-

ter of sufficient importance to engage the earnest attention of

educators generally. School teachers over the entire country

can do a great deal by encouraging children to plant useful

tree seeds wherever there are idle areas of fertile land.

**5. Wherever it is desired to stimulate nut production,

young, thrifty black walnut trees of from 15 to 50 feet in

i i

mav
grafti cr

varieties now available and awaiting such test. This proce-

dure will add greatly to the interest in nut culture on the part

of the average farmer, to his general knowledge of horticul-

ture, and, inevitably, although perhaps gradually, to his

material wealth.
''

Eventually it is to be expected that the nuts will be pro-

duced on as stable a basis as pecans or almonds are at present.

Undoubtedly the next fifty years will see increasing interest

in the production of better named-varieties of black walnuts;

varieties with larger meats, thinner shells, and a more delicate

flavor. A number of varieties are already on the market, and

an orchard of these kinds is being established at the Gar-

den's new extension at Gray Summit. Hybrids between dif-

ferent species of w^alnuts are quite common, and it is within

the range of possibility that varieties produced by this method

may some day be extensively grown in the Middle West.

As an ornamental tree the black walnut has many quali-

ties to recommend it, but is nevertheless not without faults.

It has the annoying habit of losing its leaves very early in

the fall, and its insect or fungous enemies, while causing no
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extensive damage, make the trees too unsightly for a small city

lot. For large country estates or for planting along country
roadsides, however, the tree is ideal and is being very largely
used at the present time.

oma m
Europe as well as in America, and it has been very extensively
planted there. It was introduced very early, just when we
do not know, but it was recorded as growing in England in
the garden of the botanist Tradcscant as early as 1656. It has
done well in that country when planted on fertile soil and
specimens ninety to one hundred feet high are not uncom-
mon on old estates.

_
The seedlings develop a distinct tap root very early in

life, and the species is therefore difficult to transplant in any
but the very young stages. For this reason the nuts are very
often planted directly where the trees are desired. In other
cases the nuts are stratified over the winter in sand, planted
out in the nursery the next spring, and the young trees moved
a ye^r or two later.

THE BUTTERNUT
{Juglans cinerea L.)

The buttemut is quite similar to the black walnut, but
can be easily separated by a number of characters. The bark
is much lighter and the lenticels, or breathing pores, which
are conspicuous on the young branches, are longer and not
as rough. The nut is longer and more deeply furrowed.
Perhaps the easiest way to distinguish the two is by the leaf
scar which is large and easily studied in both species. That
of the black w^alnut has a distinct notch in the upper mar-
gin so that it is roughly heart-shaped. The scar of the butter-
nut is straight across the top, giving it a triangular or irreg-
ularly circular outline (see fig. 1). The technical de-
scription of the tree is as follows

:

Tree broadly spreading, 30 to 50, occasionally up to 90,
feet in height. Diameter 1 to 4 feet. Tinink short, crown
broad and rather open. Leaves alternate, compound, 15-28
inches long with 7 to 17 leaflets. Leaflets 3-5 inches long,
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Fig. 1. Butternut and black walnut twigs, showing

characters by which the two species may be separated.
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acute at apex and rounded at base, serrate^ sessile or nearly
so. Petioles clammy-pubescent. Fruit an ellipsoid nut cov-

ered with a fleshy and very stickv husk, borne in racemes
of 2 or 3.

The timber of the butternut is very similar to that of the
black walnut, but is much lighter in color. For this reason it

kno"WTi M

The husks and inner bark were very commonly employed in

the earty days of this countrj^ for producing b. yellow-brown
dye. This was very largely used for men's work trousers,

which were at that time made at home. Until well after the
Civil War these ''butternut jeans, '^ as they were called, were
a common article of clothing in country districts and many
a prominent present-d^y Missourian wore them for every-
day use in his boyhood.

THE ENGLISH WALNUT
4

Jtiglans regis L.

The Persian or English walnut produces the common
walnut meat of commerce. It is native to southeastern Eu-
rope, the Himalayas, and China, but has been extensively
grown While
the vicinity of St. Louis, it grows well in southern England
and even as far north as Sweden. Along the Atlantic coast in
this country, occasional specimens have proved hardy as far
north as Boston, though they are quite the exception. On the

coast it has been extensively planted, and most ofPacific

in

very easy to distinguish
the other species of the genus when in leaf. The leaflets are
smaller and entire, and quite glabrous (without pubescence).
The technical description of the tree is as follows

:

round-topped tree occasionally reachinj? a heisrht of 100
feet. glabrous or nearly so, dark green

divided into 5-9 leaflpts rnnnnsinnnl
as 13). Leaflets entire or with the margin slightly waved.
Male catkins short and densely flowered. Female flowers at
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the end of young shoots. Fruit leathery, aromatic, inclosing

an edible nut.

The timber is very much like that of the bhick walnut and

has been used for the same purposes. Before the introdnction

of mahogany it was the best cabinet wood in Europe, and most

of the better furniture was made of it. Like the black wal-

nut in this country it has been very largely used for gun-

stocks. Loudon records that during the Napoleonic wars more

than 12,000 trees were used annually for this purpose in

ood
in

France alone. The good qualities of the \

appreciated. In 1664 Evelyn wrote of

famous ''Sylva'': ''Thus Burgundy abound with them

Whenever they fell a tree (which is only the old• * * *

and decayed) they always plant a young one near him; and

in several places 'twaxt Hanw and Francfort in Germany,

no nuar

till he brings proof that he hath planted, and is a father of

such a stated number of Wall-nut-trees, as the law is in-

traordinary

which this tree affords the inhabitants.
>?

NOTES

Dr. Ford A. Carpenter, meteorologist and aeronaut, of Los

Angeles, California, visited the Garden, April 4.

Mr. Alexander F. Bueholtz, Eesearcli Assistant, has been

elected a member of the Deutsche Botanische Gesellschaft.

Mr. Paul A. Kohl. Floriculturist to the Garden, spoke be-

e Alton Woman
gation.

Mr. John Xoyes, Landscape Designer to the Garden, has

returned from a two-months trip to Europe, where he visited

most of the important gardens.

The following students in the Henry Shaw School of

Botany have been elected to the society of Sigma Xi :
Esther

L. Larsen, T. D. Maller^^ Mildred E. Mathias, and Kazuo

Gotoh.
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Dr. George T. Moore, Director of the Garden, spoke before

the St. Louis chapter of Phi Sigma, April 6, on ''Some
Plant Reactions," and before the Guild of the Church of the

Messiah, April 10, on ''The Plant Commonwealth."

Mr. George H, Pring, Horticulturist to the Garden, has
returned from a trip to Panama where he spent a month in

the Chiriqui region collecting orchids. In all he collected

about 2000 plants, six cases of which were shipped to the

Garden and the remainder left for the Tropical Garden, at

Balboa, Canal Zone.

Under the auspices of Gamma Sigma Delta and Sigma Xi,
Dr. B, M. Duggar, Physiologist to the Garden, gave two
public lectures at the University of Missouri, April 7, on
the following topics: "Methods of Fundamental Research
in Certain Virus Diseases, '^ and "The Significance of Some
Ultra-Microscopic Studies in Relation to the Nature and
Origin ofLife,^'

300

STATISTICAL INFOR^IATION FOR MARCH, 1927

Garden Attendance:
Total number of visitors , 32,466

Plant Accessions:
Total number of plants and seed packets received as

gifts

LiBRAKY Accessions:
Total number of books and pamphlets bought . , 33
Total number of books and pamphlets donated 368

Heebabium Accessions:
By Gift-
Broadway, W. E.—<:arpological specimens from Trini-

dad 12
Epiing, Dr. Carl C—Fruiting specimens of cultivated

plants 3
Kellogg, John H.—Plants of Missouri ,'...!!.!... 7
Kobuski, C, E.—Mosses of Jefferson County, Missouri S
Larsen, Miss Esther L.—Plants of Missouri 4
Mathias, Miss Mildred^Plants of St. Louis County,

Missouri . , , 4
Routh, Miss—Stcilaria media (L.) Cyrill from Indiana 1
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By Exchange-
Botanical Museum, Stockholm, by Prof. G. Samuelsson
—Plants of Sweden. , . . . . 200

By Purchase

—

Botanical Garden and Museum, Berlin-Dahlem—Plants

of Bolivia 150

Heller. A. A.—Plants of United States 400

Holzinger, John M.—Musci acrocarpi Boreali-Americani
et Europaei, Fasc. XXV, Nos. 601-625, inclusive... 25

By Field Work—
Overholts, Dr. L. O.—Plants of Missouri 13

Total 823



SOME PACTS ABOUT THE GARDEN

The Missouri Botanical Garden was opened to the public by Mr,

Henry Shaw about 1860. From that date to the death of Mr. Shaw,

in 1889. the Garden was maintained under the personal direction

of its founder, and, while virtually a private garden, it was, except

at certain stated times, always open to the public. By a provision

of Mr. Shawns will the Garden passed at his death into the hands

of a Board of Trustees. The original members of the Board were
designated In the will, and the board so constituted, exclusive of

certain ex-officio members, is self-perpetuating. By a further pro-

vision of the will, the immediate direction of the Garden is vested

in a Director, appointed by the Board of Trustees. The Garden
receives no income from city or state, but is supported entirely

from funds left by the founder.

The city Garden comprises about 75 acres. There is now in

process of development a tract of land of over 1,500 acres outside

the city limits which is to be devoted to (1) the propagation and
growing of plants, trees and shrubs, designed for showing either in-

doors or outside, at the city Garden, thus avoiding the existing diffi-

culties of growing plants in the city atmosphere; (2) gradually es-

tablishing an arboretum as well as holding a certain area as a for-

est reservation, with the idea that possibly at some future time this

may become the new botanical garden. About 12,000 species of

plants are growing in the Garden.

The Garden is open to the public every day in the year, except
New Year's, Fourth of July, Labor Day and Christmas—week days
from 8:00 a. m. until one-half hour after sunset; Sundays from De-
cember to April, 1:00 p. m. until sunset; from April to December,
2:00 p. m. until sunset.

The main entrance to the Garden is located at Tower Grove ave-

nue and Flora boulevard, on the Vandeventer avenue car line.

Transfer south from all intersecting lines. The Garden may also

be reached hy Bus Route No. 12, to which all other motorbus lines

transfer.
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COLLECTING ORCHIDS IN THE CHIRIQUI, PANAMA
Mr

return

ama. interest

cal station of the Garden and the methods employed for secur-

ing orchids from the jungle, it is herewith printed practically

as written

:

'
' I left New York for Panama on February 23, stopping for

a day at Port au Prince, Haiti, where the experimental station

was visited and also one of the largest sugar plantations. I

arrived at Cristobal, March 3, and at noon of the same d^y,

Mr. C. W. Powell, Manager of the Tropical Station of the 5Iis-

souri Botanical Station, met me at Balboa.
*

' The object of this visit was to inspect the new tropical sta-

tion of the Missouri Botanical Garden and to discuss its de-

velopment with Mr. Powell. I was very much impressed with

the location and with the work accomplished so far. Within

a few months the ground had been converted from a jungle

into the firet stages of an attractive garden. The walks have

been lined out, an avenue of palms has been planted, and sev-

eral interesting economic plants, such as the mangosteen, the

chaulmoogra-oil tree, alligator pear, mangoes, and citrus

fruits, have been established. Arrangements have been made

with some of the experimental stations to furnish eighty

species of palms which will be planted on the hillsides. These

will form the basis of a comprehensive collection of palms from

all parts of the world. To bring the orchids into view 30

stages were built in tiers, with cheese-cloth shade over the

(73)
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top. Because of lack of shade in the Garden at the present

time there is also being built a lath house 40 feet long by

15 feet wide, under which to grow the shade-loving orchids

of the higher altitude. The orchids collected in the vicinity

of Panama City, which grow at an altitude of from sea-level to

1000 feet, are being established on the existing trees, to con-

form to their natural habit. These grow in more open situa-

tions and delight in sunshine, Encyclia atropurpurea, 'Santa

Manos,' Epidendrum imatopJiyllum^ Oncidiitm ampliatum,

'Yellow Butterfly,' and Brassavola grandiflora^ 'Queen of the

Night,' being some such examples.

''Arrangements were made with Mr. Zetek for a visit to

the Barro-Colorado Island Laboratory for the Institute of Re-

search in Tropical America. I left Balboa at 7 A. M. for Fri-

joles where we boarded a launch which took us across Gatun
Lake to the scientist's paradise. The island was formed dur-

ing the flooding of the land which formed Gatun Lake. Here
one may penetrate the typical tropical jungle with its origi-

nal vegetation combined with the indigenous fauna. The
island comprises about 3600 acres, through which trails have

been cut to make access easy for study of the animal and plant

life. A visit to the island should not be overlooked by any
lover of real jungle life, even the howling of monkeys be-

ing heard from the interior. In the afternoon a trip was
made with Dr. Chapman, of the American Museum of Natural
Historj^, for the purpose of laying snares for such animals as

oscelots, wild pigs, pumas, etc. At a selected tree where the

animals come to feed upon the fruit which droj)S to the

ground, there was placed a specially made camera and equip-

ment. The narrow trail was blocked with a very small thin

cord, about a foot from the ground. This in turn was at-

tached to the shutter of the camera and likewise to an electric

battery and flashlight. At night the animal, in walking to

its feeding place, comes in contact with the string across

the trail, this releasing the shutter of the camera and making
a connection between the battery and flashlight which causes

an explosion. Some of the photographs taken the previous

uight were shown me—one of an oseelot looking directly into
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the camera, another of a wild pig with its two young, the

mother holding in her mouth the banana which had been

used for bait. During the trip over the various trails orchids

were very scarce, but I did succeed in getting a massive dove

orchid {Pcristeria elata).

"My next trip was to collect dove orchids. Christopher

Cheeseman, who had been in Mr. Powell's employ for eleven

vears and likewise is a plant collector, acted as guide on this

trip. He informed me that it would be necessary to take a

25-mile trip to LaCumbre to get these orchids, since the orig-

inal area around Panama had become depleted due to the

natives bringing the plants in to Balboa and Panama to be

sold. Accordingly we made our way into the jungles, but

the day's work resulted in only twelve plants. Unlike many

tropical orchids, the dove orchid is. purely terrestrial in

habit and grows in the typical red clay soil among low bushes

which provide only partial shade. The fallen leaves '" "^

a mulch in which the lateral roots ramify, the bra

penetrating into the red subsoil. The pseudo-bulbs are kept

furnish

roots

dry

laden atmosphere of the nights. Most orchid growers look

upon the dry season as a definite period during which the

plants do not receive moisture, but this is a mistake, ior

example, in Balboa, the moisture at night is so heavy as to

because

survive

the so-called 'dry season.' However, between the hours ot

M
and heavy watering of the plants at the tropical station is

required.
( I Arran

trip into the Chiriqui region of Panama to supplement the

orchid collection at the Balboa Station. jMr. A. A. Hunter,

Mr
Mr

ceive the shipments. Passage was booked on a cattle boatto

leave Balboa on March 14, at midnight. The necessary equip-

ment, such as riding outfit and the much-needed machete, was

to be purchased in Panama. Since the boat was anchored
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( c

two miles out in Panama Bay, we had to be rowed from shore
in a 'panga.' The oarsman recognized Hunter, and after
asking for Powell inquired 'Parasita, senor, in Chiriqui?'
He then kept up a continual conversation, most of which was
informing us that he spoke very 'grammatica.' I must say
that this was influenced by libations of rum which he had ap-
parently consumed before starting.

Upon embarking on the 'Vapor David, (pronounced Dah-
veed) we discovered that 120 passengers were on board, with
sleeping accommodations for 30, and we congratulated our-
selves on having booked a berth a week ahead. The state-

rooms w^ere provided with four bunks, and on the wall was a
notice requesting that passengers remove their shoes before
going to bed. Our stateroom companions were an Amer-
ican doctor, who preferred to carry his own water in a can-
teen, and an American engineer whose legs were about two
feet longer than the berth he was supposed to occupy. The
doctor preferred to sleep out on deck and had provided him-
self with a deck chair for that purpose. Before retiring we
found a young American girl with no place to sleep, so the
doctor gave up his chair and with Hunter's and my blanket
she was made comfortable for her night on deck, with other
passengers of all classes and colors. There was only suffi-

cient room in our cabin for one person to dress at a time, so
the next morning we gave the doctor first turn. Preparing
to wash he discovered that the basin had no plug, so the boy
brought a piece of paper. Then we found there was no water.
This was brought and likewise one towel. After some re-
monstrance we each received a towel. By this time the doctor
had completed his ablutions and pulled out the paper plug,
the water immediately running all over the stateroom floor.
We then requisitioned a pan which one person balanced while
another washed. It was rather interesting to observe the
people on the outside of our cabin who felt the need of a
morning bath. They would get a glassful of drinking water
from the container, carry it to the side of the deck, pour it

over the head with one hand and wash the face with the
other. It was only after the return trip that we realized how
fortunate we were in not having cattle with us on this boat.
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''AYe arrived at the mouth of the Rio David after a thirty-

four-hour voyage and were obliged to wait five hours off one
of the many islands until the tide let us pass the reef. Dur-
ing the delay the captain permitted us to do a little botaniz-
ing on an island about a mile away, but our search was re-

warded with only one specimen of Catasetum. After crossing

the bar we entered the mouth of the Rio David, the banks of

which are covered with a growth of mangrove, and arrived
at Port Pedregal, at five o'clock, March 16. Here we caught
the ^ motor', a cross between a street car and an automobile,

which brought us to David, a town of 10,000 people, about
four miles from PedregaL We stayed the night in comfortable

quarters at the Hotel Lombardy, and the next morning caught

the so-called 'motor' up to Bouquete. This meant a thirty-

mile trip, passing from an elevation of 500 feet to 3800 feet.

At Bouquete we made our base of operations and were for-

tunate in being able to stay with an American, Mr. J. Wright.

The town has a population of about 300 people, and is situated

in a valley almost surrounded by the Continental Divide, with

the Vulcan towering 11,800 feet within a 2i^-hours ride. This

territory is rapidly developing into a coffee-growing center.

The climate is very delightful, a maximum of 75° F. during

the day and a minimum of 55° F. at night, A peculiarity of

the weather of this valley is the so-called *bajo-rico,' which

means 'rich below ^ but the term is applied to the periodical

mist which is precipitated in the valley. It is caused by the

trade winds from the Atlantic striking the mountain tops

after passing over the valley. A sort of vacuum is thus pro-

duced, drawing the clouds

m Undoubtedly this moisture-

in

the valley and particularly in its effect upon epiphytic

growths, such as orchids.

*'Arrangements were made with Mr. Wright to furnish

horses for three weeks, during which time the entire terri-

tory within a radius of twenty miles was thoroughly covered.

One way to collect orchids is to make one's self comfortable

i and hire 'mozos' (laborers) to collect the so-in

called 'parasitas.' very
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isfactory unless one wants one or two varieties in quantity,

such as cattleyas in the Colombian region. To obtain varied

genera and new species it is necessary to climb the 'bar-

rancas', ford streams, cut one's way through the jungle, or

in other words, hunt for the coveted orchid, and it is truly

a hunt. They do not grow except in more or less inaccessible

places, and it ofttimes takes the expert eye to observe them.

The first two or three days one must adjust himself to look-

ing up in the trees for material. However, Hunter's sharp

eyes detected almost ever}i:hing wdthin range. The day's

program would consist of arising at six o'clock, rubbing the

skin with a repellent against ticks and red bugs, and starting

at eight o'clock on horseback with a reliable guide. Reaching

a prospective orchid region, the horses are tied along the

trail, and we enter the jungle to collect.

''Orchids are obtained simply by climbing the trees, if the

trees are small. The Indian is a good climber, but the mozo

prefers to keep one foot on the ground. Climbing the tall

trees is practically an impossibility, since in most cases the

trunks are perpendicular, the lowest branch being 40 or 50

feet from the ground. When the orchids grow upon the trunks

of such trees they are removed by cutting a forked-top sapling

long enough to reach the plants and with this fork their

tenacious hold upon the bough is gradually loosened. The
roots in some cases are three and four feet long, and great

dexterity is required to fasten the plant between the forked

top of the sapling and to dislodge it without causing injury.

During this operation the clouds of dust, granulated bark,

and moss w^hich rain down from above almost blind the

collector. When the plants are within reach the indispensable

machete is used to detach them from the bark. It is viseless

to try to collect orchids without a machete, for not only is

it needed to remove the plants from the trees but it must be

used constantly for opening up trails and for cutting the im-

penetrable tangle of vines. After collecting the orchids, they

are placed in bags which are carried on the back to where

the horses are tied, and at the end of the day one returns to

the base of supplies with from one to four well-filled bag

or sometimes wuth nothing at all.
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' *
' One can usually judge by the type of vegetation whether

or not the orchid will be found. Tropical orchids usually

grow in groups, depending upon the peculiarities of a given

region. A most important factor is the presence of moss

upon the bark of the trees, for if there were no indication of

moss or lichens we rarely found any epiphytic growth. The

shallow ravines bordering the Llanos (flat, lava-strewn areas

v/here only stunted trees grow) produced quantities of Hex-

isia. These were in full bloom at the time, their reddish

flowers making the plants easy to find. Along the Caldera

River where the 'bajo-rico' does not penetrate but the moisture

is supplied at nights by the mist from the river we collected

Brassia, Maxillaria, Epidendrum, Stanhopea, and Brassavola.

The pseudo-bulbs showed slight shriveling, indicating, of

course, a dry region. Contrasted with this are the moist

valleys which contain such genera as Pleurothallis, Tricho-

pilia, Ornithidium, Epidendrum, Odontoglossum, Warscewic-

zella, Lycaste, etc. The first w^eek we were particularly for-

tunate in collecting 75 plants of Odontoglossum Powellii,

which is extremely local.

"Probably one of the hardest plants to collect is the

'chinela' {Phragniopedihim caudatum var. Warscewiczii). Mr.

Powell, on his various trips to this region, had never seen it

growing. In fact, before I left Panama, he informed me that

the ' mozos ' had collected a few small plants for him, inform-

ing him of their finding them in 'muck land', but this did not

RPPTTi nrobable as it is reported as an epiphyte. He advised

same native so as to try

We
plants in that region. ^Yc had previously collected the Phrag-

ifolium which was found growing on a K>ck

a brackish soil, but we were much more m-

,,_^ .. .„._ng the epiphytic species. After many disap-

pointments we were rewarded during our visit to Palo Alto,

with

Mr. A. Guterriez wlio owns

(plantation). Upon asking him for information on the

chinela, he replied: 'Haven't seen a plant in years However,

he said that there were lots of 'parasitas', which, by the way,

means not only orchids but anything and everj^thmg that
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grows upon a tree. So lie very kindly furnished ns with

another guide who took us over to a tract where most of

the trees had been cut down in preparation for a coffee plan-

tation. As Hunter was not feeling well, we left him as com-

fortable as we could, and with tw^o guides started to walk and
crawl over the fallen timber in search of orchids. It was
interesting to note that after felling the trees the orchids

were burned by exposure to the full sun within three or four

days, although when growing up in the trees one imagines

that they receive sunshine most of the day. This is a mis-

taken idea, however, for upon close observation it can be seen

That when the sun is directly overhead the topmost branches

of the trees give consideralDle shade to the orchids below,

especially those attached to the moss-laden bark of the trunk.

I am speaking, of course, of this particular locality, 5,000

feet altitude with moisture-laden atmosphere, not the region

at sea-level, where the plants receive considerably more sun-

shine with intense heat. In the morning before eleven and
in the afternoon after three are the only times that the plants

receive full sunshine.
^^ After collecting in this clearing for some time my disap-

pointment was becoming more and more acute at not finding

the chinela. Suddenly I observed what I thought to be a
Masillaria, belonging in the Equitant group. I climbed the

tree and came down with the plant in my mouth. Upon reach-

ing the ground I examined the plant and found I had secured

the coveted chinela. In my excitement I forgot my guide and
rushed back to Hunter, exclaiming 'I've found it, I've found
it.' Hunter immediately lost sight of his weakened condition

and joined me in a feverish hunt for more plants. A thor-

ough combing of all the fallen trees rewarded us with thirty

good specimens- Such a clearing is undoubtedly the orchid

collector's paradise, since we gathered in this location six sacks

of various genera, which was as much as we had collected the

whole previous week.

^'Up to this time we had not found any Mormodes, so wc
traveled west of Bouquete along the Caldera River where

Hunter had found them on previous trips. The usual dis-

appointments were experienced, and we were just about to
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retrace our steps when we discovered a large half-rotten tree.
Hunter remarked, '

' Here 's where we '11 find them if we are in
luck.' The tree was fully exposed to the sun; the bark half
decomposed but still attached to the tree, and a half-dozen
Mormodes plants rewarded us. This genus is found no-
where except on dead trees. While removing several of the
plants a large sheet of bark was loosened, under which were
numerous seedling orchids about the size of an ordinary
small pea. The larger ones showed their first leaf which was
penetrating the decomposed bark. It was evident that the
seeds were blown under this rotten bark where they were
kept moist and shaded during the early stages of growth.
During their development they root on to the hard wood, also
the interior of the bark which securely fastens them, and
ultimately penetrate the bark where they develop pseudo-
bulbs. We also found several specimens around an old saw
mill,

r

L Cye-
iiWe

iiocheSj and the monk's-hood orchid, Catasetiim. Mr. ]

an American merchant, whom we met, informed us that these
grew on the Llanos at Caldera, and he arranged to supply
us with a guide to take us there. The following day at seven
o'clock we were re^dy to start, taking also our own guide, who
said that he had made the trip before. Our promised guide
v:ho lived in that region was evidently celebrating, for he
vras not on hand, so we left under the guidance of our own
man, carrying with us a letter of introduction to a reliable na-
tive, Martez Gonzales, who Laws said would take care of us.

He advised us to take some food in case of emergency, and
we were able to purchase from a Chinaman sardines, Libby's
*bully beef,'' some native bread, and for a luxury, biscuits

imported from England.

*'We ascended from Bouquete, 3400 feet, jalmost immedi-
ately up to 5500 feet, then we gradually descended to the

village of Caldera, an altitude of 1000 feet. It was interesting

as we rode down to observe the various orchid zones. A
5000 feet the Trichopilias were in full bloom and were at first

discovered by their unusual fragrance. At 4000 feet Omi-
thidiums and Brassavolas were dominant. At 3000 feet the

4-
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spider orchid, Brassia, Biilbophyllum, Pleurothallis, and Stelis

were gro^'iiig. At 2000 dowTi to 1000 feet the Schomburgkia
and Epidendrum of the pseudohulbous type, until the Llanos
of Caldera were reached, where Catasetums and the swan
orchid (Cycnoches) are indigenous. Passing over the Con-
tinental Divide (5000 feet) we could see Caldera in the dis-

tance, but in the drop to Caldera one had to penetrate some
very narrow trails, and after riding 4^/4 hours we found that

we had missed the trail. Finally, about three hours later, we
arrived at the home of Gonzales, to whom we presented our let-

ter of introduction and were welcomed to truly native life.

The family consisted of Grandma, who 'didn't know how old

she was because the padre lost the book, ' Mr. Gonzales and his

young wife and two children^ none of whom possessed shoes

or stockings. We were ready for lunch, so Grandma placed

a table under one of the large fig trees. As soon as we began
on our provisions we were joined by four half-starved dogs,
a half dozen pigs, and about thirty chickens, all of which were
running between our legs and under the table, having a battle
royal as to which was to have the crumbs. During this time
Grandma, in a squatting position in front of the fire, had made
us some hot coffee. This was prepared by roasting the beans
over the fire until they were charred, and then adding water,
and boiling. The drink was as black as your hat and tasted
like charcoal.

''Feeling somewhat refreshed we inquired the distance to

Caldera and were told it was about 1%-hour^s ride. So we
again mounted our horses for the village, which proved to

consist of a dozen native huts and very few orchids. Since
the best region for collecting was evidently back in the region
of Gonzales' home, we turned about, arriving at the hut at

seven o'clock. We had spent twelve hours in the saddle and
had practically no orchids. Grandma evidently anticipated
our return, for she had prepared a boiled chicken (a great
delicacy), so during the meal there were bones much to the
delight of the fighting dugs, pigs, and chickens. At eight
o'clock we were ready to retire. Grandma took us in the
house, which was built of palm leaves, cane, and mud—one
room only with a dirt The
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beds consisted of an L-shapcd box built along one side and

the end of the room, devoid of bed-clothes. This affair took

our guide, and 3Ir. Hunter. My eye caughtcare of Grandma, our guide, and 3lr. Hunter,

sight of a native folding-bed, made of canvas stretched be-

tween two sawbueks, which when opened up wiis four feet

from the ground, and this I appropriated. The family sat

down on the doorstep, evidently waiting for us to go to bed,

so after removing our shoes and puttees we opened up our

blankets and crawled in. Gonzales evidently went out to se-

cure his bed for in a short time we heard it being dragged to

our bed-chamber. This proved to be of cowhide, and after

a little trouble it was pulled through the narrow doorway

and spread on the floor between Hunter and myself. Mother,

father, and two children, after securely closing the two doors,

retired to the cowhide for rest. The air soon became rather

close and then strange noises came to my ears which sounded

like something flying, and about that time a large cock-roach

landed on my nose. In my excitement my bed almost

collapsed,

"Next niGi-ning we all got up in the darkness at 4 o'clock.

At breakfast, as we were discussing the hunt for the swan

orchid (Cycnoches), Catasetums were observed in quantities

Avithin easy reach, growing on the small trees, fence-posts, and

rocks. After breakfast Hunter's sharp eyes noticed a phmt

stuck in the tree just outside the house and asked me if that

was not the plant I was looking for. Grandma noticed my
interest and assured us that there were plenty of them grow-

ing all around, which, by the way, is the customary reply

when you are looking for any orchid. Nevertheless, we in-

formed Grandma that it was the wrong kind that was so

abundant all about us and explained what we were after. She

evidently was very observ^ant because she knew at once what

we were talking about and was aware of the botanical dif-

ference between the Catasetum and Cycnoches. The pseudo-

bulbs of the Catasetum possess spines at the apex formed by

the veins of the deciduous leaves, whereas the
_
Cycnoches

with their evlindrical nseudo-bulbs do not have spines. About

Gonzales

him to where the swan orchid s-rew. A two-hour hunt netted
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lis about five plants, although the Catasetums were plentiful.

Upon our returning to the house Grandma was evidently dis-

gusted with the results and ordered out the wife and children
to scatter over the Llanos in different directions. Within an
hour they were coming in from all sides with one or two plants
apiece, Grandma in the distance holding up a superb speci-
men with pseudo-bulbs fourteen inches long. In all, we
secured twelve excellent plants of Cycnoches. The return trip,
due to the fact that Gonzales put us on the right trail, was
made in 4^2 hours. We appreciated the hospitality of these
native people, which, under the conditions at their disposal,
could not have been much more generous.

"Our next objective was the southwest side of the Vulcan
(the extinct volcano of Chiriqui). We were fortunate in se-

_ an introduction to Mr. T. B. Moeniche, who proved
to be much interested in plant life and told us of many orchids
growing in that section. His own collection established in the
jungle adjacent to his residence was well worth studying. He
owns
Everything from the planting and cultivating to the finished
product is handled in the most up-to-date fashion. We ar-
rived at the height of the coffee season, when the pickers were
bringing in one ton of coffee beans a day for cleaning. Mr.
Moeniche showed me several new varieties of coffee obtained
by selection, one, which he intends for future development,
being of a more dwarfed pendant habit and proliferous
seeder. Seeds of this form were given me for the St. Louis
Garden. In discussing the collecting of orchids in this area
he suggested several trips which would necessitate a guide and
he offered us his own Indian guide, Emiliano. However,
Emiliano was not at hand at this time due to the fact that he
was tracking three boys who had been lost for several days.
We accordingly returned to Bouquete, Mr. Moeniche promis-
ing to send word to us when Emiliano returned. Three days
later a messenger on horseback was sent to notify us to come
up the following morning, and on our arrival Emiliano
awaited us. He was very much excited because he had found
the trail of the lost boys. This trail was turned over to other
guides, and he returned to rest. The boys were fourteen, ten,

I
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and seven years old, and they had been lost in the jungle for

SIX

for them. returning

which the boys had been lost, the advance guides caught up

with us, and a much-excited conversation took place. ^\ hen

translated we learned that the boys had been found twenty

miles awav, the three huddled together and unconsciously

moving their machetes as if still cutting their way through the

jungle. When finally brought back on the backs of the guides

the younger boy temporarily revived to tell that they had

had nothing to eat but palm stems. It was questionable

whether the older boys would survive. Emiliano, the previous

day, had showed us' where they had missed their trail, but

to our untrained eyes the jungle at this point was nothing but

an impenetrable thicket of ferns and we could not even dis-

tinguish a trail.

•'Our two-dav collecting trip was very successful, especially

with regard to Lycastes, Acinetas and a few undetermined

genera and species. We were also rewarded with a second

batch of chinelas collected in a clearing at Alto Chicaro. One

of the interesting parts of the trail penetrated an old clearing

which had been abandoned. Emiliano, with Indian-like agil-

the felled trees like a squirrel.run aioi _
hnwftver. had on bootS

trunks Th

entire area was completely covered with vines and under-

growth, concealing the distance from tree to ground. Sud-

denly, Hunter lost his balance and dropped out of sight. Upon

mv asking him if he was all right, he replied, 'Yes, but it

was a long drop, about fifteen feet.' Ennliano, on his bare

feet, came tripping back to help Hunter up on the tree, and

we again proceeded. After I too had slipped and fallen,

Emiliano decided that we had better travel on the ground, so

he rapidly began cutting a path under the trees while Hunter

was extricating me from the vines. It was mai*\'elous how this

Indian could tunnel his wav through the fallen timbers with-

way, finally coming to the ext(

1000 feet below. We returned
We
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wet to the skin and found tlie large open fireplace with a
Mazing fire very welcome. After a most delightful dinner the
evening was spent discussing the orchids of that region with
Vv^hich Mr. Moeniche was quite familiar. He believes that there
are still many new things to be collected.

< cWe
had covered this region fairly well, and packed our plants
for shipment to Panama. With our longest trip still ahead of
us, to the other side of the extinct volcano called the 'Vulcan*,
we left Bouquete immediately by the 'motor' for David. This
return trip was interesting because the entire thirty miles is

by gravity. "We were fortunate in arriving at David, on the
day the train left for Concepcion, twenty-five miles away. Hero
we passed the night and arranged for horses to take us the
following morning Up to this time I
had been in perfect health and at the station that afternoon
weighed 150 pounds, but four days later on the same scales I
had dropped to 140 pounds, the result of a mild attack of
dysentery. The trip to the Vulcan was through rich zones of
orchids at an altitude of 4000 feet. With difficulty we secured
a massive specimen of Pescatorea in full bloom, but as wo
were coming back the same way we left it alongside the trail,
only to find on returning that it had been seriously damaged
by the sun—a striking illustration of the fact that in nature
these plants are not exposed to the sun during the hottest
part of the day. We reached the Vulcan region after an
Syo-hour ride, having risen from an elevation of 800 feet
(Concepcion) to 5800 feet. This is a particularly rich region
for Trichopilia suavis, and within two days we shipped several
hundred nlants back to Concepcion by mule-nack train. Re-
turning

Chinaman
teered 'Plants veUy good.* Securing cases from him the
crchids were packed and with the help of a boy and a hand-
car we got them to the station in time to be booked through.
In all, we had collected about 126 species of plants embracing
58 srenera, and there are still 12 kinrls nf nlnnto ,ir,,-/i«T.+;«o^

< i

return from
unfortunate
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the Canal Zone to David a week later to take us back and

we would have been spared the return trip. That night at

David the landlady very sj^inpathetically said 'Mecstah Hun-

tah, we are full tonight.' We told her that we would gladly

.sleep on the floor in the hall, but finally we were able to get

a room with four other men. The following morning we left

Pedregal on the cattle boat, and it was well named. In prepa-

ration for loading the animal's head is tied by a stout rope

between its horns, a derrick is switched around hooked on to

the rope, the half-wdld animal is raised off its feet, when
immediately it becomes as docile as a lamb. It is dropped do^vn

in the hold of the boat where, with its fellows, two rows with

heads toward the water are formed, all securely fastened by

the heads so that they cannot move. A hundred and_ fifty

cattle were packed on the lower deck. Eighty heads

run in permitted

With Jfind their own space between the legs oi the cattle,

chickens and a cargo of freight, not to mention the passengers,

'The David' left Pedregal for Balboa. I was informed by a

Panamanian friend that the boat was called 'Noah's ark.'
"

NOTES

The "Scientific American" for May, 1927, contains an ar-

ticle by Dr. George T. Moore, Director of the Garden, on

"Smoke".
Dr. B. M. Duggar, Physiologist to the Garden, was one of

the two botanists elected to membership in the National

Academy of Sciences, at its annual meeting, at Washington,

D. C. ^

The annual flower sermon, provided for in Henrj' Shaw's
will to "commemorate the Goodness of God as revealed in

flowers," was preached on May 15, at Christ Church Cathe-

dral, by the Rev. Frank Du Moulin, D. D., of Philadelphia.

Dr. J. M. Greenman, Curator of the Herbarium, attended

the annual meeting of the Illinois Academy of Seience,_ at

Joliet, April 29, and presented a paper on "Early Botanical

Collections in Illinois."

At the bicentenary celebration of the American Philoso-
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pMcal Society, at Philadelpliia, Dr. George T. Moore, Di-
rector of the Garden, gave an illustrated talk, April 29 on
"The New Tropical Station of the Missouri Botanical Gar-
den, at Balboa, Canal Zone."
Mr. Paul A. Kohl, Floriculturist to the Garden, spqke be-

fore the Matrons' Literary Club of Madison, at EdwardSville
Illinois, May 14, on "Iris and Roses."

Dr. Hermann von Schrenk, Pathologist to the Garden, gave
a talk on "Gardens" before the Garden Club of East Orange
New Jersey, on April 27.

'

Recent visitors to the Garden include Mr. E J Palmer
of the Arnold Arboretum ; Professor L. H. Bailey and Miss
Ethel Bailey, of Ithaca, New York; Mr. Ralph W. Shreve,
o± Farmington, Arkansas, a member of the American Iris
Society; Dr. George R. Hill, Director of the Department of
Agricultural Research, American Smelting and Refining Co.,
Salt Lake City, Utah; and Mr. John Monteith, Jr., associate
pathologist, forage-crop diseases, United States Department
01 Agneulture.

The following talks have been given recently by Mr.
George H. Pnng, Horticulturist to the Garden: "Effect ofSmoke upon Plants," May 2, before the Parkview Improve-
ment Association; "Collecting Orchids in the Chiriqui Re-
gion of Panama," May 3, before the Men's Club of the Clif-
t^on Heights Presbyterian Church, May 5, before the St. Louis
Architects Club, and May 11, before the Women's Club, of
Belleville, Illinois. '
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1

STATISTICAL INFORMATION FOR APRIL, 1927.

Garden Attendance:

Total number of visitors 25,572

Plant Acx:essions:

Total number of plants and seed packets received as
gifts 1569

Library Accessions:

Total number of books and pamphlets bought 42

Total number of books and pamphlets donated 129

Herbaeium Accessions;

By Gift

Chiu'chill, Hon. Joseph R.—Plants of United States-. 217
Epling, Dr. Carl C.—Cultivated plant 1

Kellogg, John H.—Plants of Gray Summit, Missouri.. 10
Larsen, Miss Esther L.—Plants of Missouri , 2

Mathias, Miss Mildred—^Plants of Missouri 20
Overholts, Dr, L. 0.—Plants of Missouri 3

By Exchange

—

Drushel, Prof. J. A.—Plants of Massachusetts, New-
York, Texas, and Washington 8

Iowa State College, by Prof. L. H. Pammel—Plants of

the United States 221

Payson, Dr. Edwin B.—Senecios of Wyoming 10

U. S, National MuseTim—Miscellaneous duplicate her-

barium specimens 102

By Purchas

Herter, Dr. Guillermo—Plants of Uruguay 330

Total 924



SOME FACTS ABOUT THE GARDEN

The Missouri Botanical Garden was opened to the public by Mr,
Henry Shaw about 1860. From that date to the death of Mr. Shaw,
in 1S89, the Garden was maintained under the personal direction

of its founder, and, while virtually a private garden, it was, except
at certain stated times, always open to the public. By a provision
of Mr. Shaw's will the Garden passed at his death into the hands
of a Board of Trustees. The original members of the Board were
designated in the will, and the board so constituted, exclusive of
certain ex-officio members, is self-perpetuating. By a further pro-
vision of the will, the immediate direction of the Garden is vested
in a Director, appointed by the Board of Trustees. The Garden
receives no income from city or state, but is supported entirely
from funds left by the founder.

The city Garden comprises about 75 acres. There Is now in

process of development a tract of land of over 1,500 acres outside
the city limits which is to be devoted to (1) the propagation and
growing of plants, trees and shrubs, designed for showing either in-

doors or outside, at the city Garden, thus avoiding the existing diffi-

culties of growing plants in the city atmosphere; (2) gradually es-

tablishing an arboretum as well as holding a certain area as a for-

est reservation, with the idea that possibly at some future time this

may become the new botanical garden. About 12,000 species of
plants are growing in the Garden,

The Garden is open to the public every day in the year, except
New Year's. Fourth of July, Labor Day and Christmas—week days
from 8:00 a. m. until one-half hour after sunset; Sundays from De-
cember to April, 1:00 p. m. until sunset; from April to December,
2:00 p. m. until sunset.

The main entrance to the Garden is located at Tower Grove ave-
nue and Flora boulevard, on the Vandeventer avenue car line.

Transfer south from all intersecting lines. The Garden may also
be reached by Bus Route No. 12, to which all other motorbus lines

transfer.

'



STAFF
OF THE MISSOURI BOTANICAL GARDEN

Geoege T. Mooee,
Director

BE:i?rJAMiN M. Dtjggab, IjEE 0. OVERHOLTS,

Physiologiat in charge of Graduate Laboratory Mycologist

Herman?? von Scheenk,
Pathologist

Jesse M. Greenman,
Corator of Herbarium

Edgab Anderson,
GreBcticist

AxEXANDiHS F. BUCHOLTZ,

Research Assistant

Kathekine H. Leigh,

Secretary to the Direetor

Nell C. Hobneb,

Librarian and Editor of Publications

G. H. Pring,

Horticulturist
^

John Notes,
Landscape D^igner

Paul A, Kohl,
Floriculturist

Edgak Anderson,

In charge of School for GardeTiiug

J. Cutak,
Exotics

W. C. Faibbank,
Plant Recorder

J. H. Kelxogg,

Herbaceous and Nartery

W. F. IxiNGAN,

Engineei

J. Langan,
Assistant Eng

A, Pearson,

Painter

H. Vaixenti^^e,

Carpenter

L. P. Jensen,
Arboriculturist

G. GOEDEKE.
Farm

GRAY SUMMIT EXTENSION

D. Miller,

Orchids

R. E, KiSSECK,

Engineer

TROPICAL GARDEN, BALBOA, CANAL ZONE

C- W, Powell,
Manager



OTAMI

ULL TI

Vol. XV JUNE, 1927 No. 6

CONTEKtS

TheHailstormofMay 28, 1927 ......... 91

The Landscape of St. Louis in 1727 ....... 96

Floral Clocks 102

Notes 107

Statistical Infonnation . 109
r

ST. LOUIS, MO.
1927

Publiirtked Moc^hlyp Sxcept July attd Au^rat, by tha Bo«r4 of

SUBSCRIPTION PRICE

ONS DOtJLAR PER YBAJR SXNQirB COPISS TBIV CZIVTS



BOARD OF TRUSTEES
OF THE MISSOURI BOTANICAL GARDEN

ORIGINAL MEMBERS WERE DESIGNATED IN MR. SHAW'S WILL
AND THE BOARD SO CONSTITUTED, EXCLUSIVE OF THE

EX-OFFICIO MEMBERS, IS SELF PERPETUATING

president

EDWARD C. ELIOT.

Vice-Presideni

GEORGE C. HITCHCOCK

I

Second Viee-Presideal

SAMUEL C. DAVIS.

Dai^iel K. Catli:?, A. C, K IV

Thomas S. Maffitt. Alhebt T. Perkii^s.

Edward Malli:^ckroi>t Philip C. Scaxlan

JOHN F. ShZPLEY.

EX-OFFICIO MEMBERS

HZRBERT S. HaDLET,

Chancellor of Wfiuahington University

ViCTOB J. MiLLES,

Mayor of the City of St. Lools

Fbederick F. Joh:s^so::s',

Bishop of tba Diocese of Missouri

Geobge T. Moore,

President of T\^& Academy of Science of
St. Lou^

Ben Weidle.

President of the Board of Education «rf St. Louii

RiCHAfiD MoBEY, Secretary.



m

o
>

to

r

<
r

en

to

tc

r-:XTKRIOR OF MAIN CONSERVATORY



Missouri Botanical

arden Dulletin

Vol. XV JUNE, 1927 No. 6

THE HAILSTORM OF MAY 28, 1927

No storm in the history of the Garden, not even the cyclone

of May 27, 1896, did so much damage to the greenhouse and

tropical plants as the hailstorm on Saturday, May 28, at

3-00 P M. Most of the destruction from the cyclone was

on the outside and consisted of uprooting and breaking

branches of trees and shrubs, and very little damage was

done to buildings and greenhouses withm the Garden, ine

outdoor destruction by the present storm was negligible, on y

a few walks being washed out and a few trees prmcipally

the flowering branches of the tulip trees, being broken._ Ihe

showed thousands of holes, some of them four inches

^ccu, caused by the force of the bailstones. A wmd storm

during the early part of the month did more outdoor damage

than the hailstorm, either disfiguring or permanently destn>y.

irg about two hundred trees varying m size from saplings to

some of the largest specimens in the Garden. A notable lo^

was to the large Scotch elm, at the northwest comer ^^the

7i Shaw residence, of which one oft, ^.n tennin^

lawns

in
was lli-G lll^ot yy^^^y^-^^^j ~-

Garden. The soft-wooded

svparaore suffered the most damage.

^C hailstom, which lasted but fifteen minu es, gave no
The ^^\7°™' ,^^^.__ not having sufficient time to even

"^'""'^ft v/ntfto^o^ Te greenhouses. The writer, who
close the ventilators on ine g ,- .^^ i,^„cf, where the

through - - -

fternoon been opened

:^Sr?unSunaerthe"fe™ house, and s..Hed up the
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steps of the cycad house. Upon entering the tunnel no sign

of a storm was visible except the clouding of the sky, but

when starting up the cycad house steps leading to the fern

house the barrage started. He immediately ran back to the

tunnel and standing in the doorway watched the glass roof

give way under the pelting hail, cutting leaves and decapitat-

ing plants in its down"ward path. The noise was deafening.

Within fifteen minutes practically all the glass on the roof

was destroyed except the first three rows of curved glass at

the side. Half of the broken glass was left on the sash bars,

temporarily held by the putty, the pointed triangular ends

hanging loosely and making it impossible to enter the houses

in safety. A hurried trip to the outside disclosed twenty
visitors in the west and east vestibules of the palm
house. Fortunately no visitors were hurt which under the

circumstances was rather remarkable. Had the storm oc-

curred a week earlier during the spring show of the Garden
Club of St, Louis, the houses would have been crowded and
many people would certainly have been injured.

All greenhouses were closed immediately after the storm
and locked from the outside. Falling glass continued to rain
down for several days, making it unsafe to enter the larger

houses. The hailstones, ranging in size from a small pebble
to B. large ball and weighing from a few ounces to over a
pound, had come down perfectly straight, and, since there

vras no wind, none of the glass on the sides of the houses
was broken.

All available men on duty at the time were concentrated
on reglazing the small seedling orchid house to prevent a
sudden lowering of temperature. The hail had broken through
the glass roof and the glass frames below, breaking ten flasks

containing seedlings. The following day, Sunday, all em-
ployes were at work removing the broken glass from the small
houses. The men worked from the roof with poles, punching
in the broken glass, to be later picked up by hand. This
latter task will not be completed for over a month.

Palm House.—There is not a single specimen in the palm
house that entirely escaped damage. Several of the date
palms have lost as many as fifteen leaves each, severed as

1
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cleanly as if cut wdth a knife. Even the sabal palms, with

their massive fan-shaped leaves supported by petioles several

inches in diameter, did not withstand the impact. of falling

glass, and one specimen was entirely denuded of foliage. The

oil palms which were raised from seed at the Garden m 1912

and possessed leaves upwards of fifteen feet in length were

seriously disfigured, one specimen losing ten leaves. The

growing

feet long, was completely defoliated, only the mam trunk

with its terminal shoot being left. The small royal palm,

growing on the west side of the exit, was entirely cut through

six feet from the ground. All the clumps of Chrysalidocarpus

lutescens have lost most of their leaves. Our only specimen

of Juhaea spectahiUs, despite being shielded by a large date

palm, has lost four out of eight leaves. The large specimen

wax palm has lost four of its six massive glaucous leaves The

four large clumps of the rattan palm were almost defoliated.

The armor palm, despite its protection of rigid spines, suc-

cumbed to the cutting edges of the glass. The soft-stemmed

devil's tongue, of which twenty plants were raised m 1914

and planted out for development, have all been cut through

at the leaf stem. The large tubers, however, should produce

new growth next year. Our only specimen of Cocoloba grandi-

Uara, possessing three large peltate leaves three feet across

was practically ruined. However, although the condition of

this house appears hopeless at present, very few terminal

shoots have been destroyed and with careful attention the

plants should outgrow their mutilated appearance withm

three years.

House
fern

house will necessitate entire replanting. The following g«iera

have been denuded of leaves: Asplenium, Aspidium, i;oly-

podium, Dicksonia, Cibotium, Davallia, Pteris, Nephrodium,

Alsophila, and Nephrolepis.

Cycad House.^Foviunatcly most of the plants m the cycad

house had finished their new growth and the l^a^^J^f^^f;
veloped the characteristic pendant appearance. The upper

leaves were broken but the lower whorls were sufficiently

protected to escape. After the removal of broken gbss and
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leaves the damage, from the visitor's standpoint, will not be
so evident. The new growth next spring will cover to a con-
siderable extent this year's damage, particularly since the
leaves are cut off annually. All the ground planting, how-
ever, was destroyed. The genera showing the most damage are
Dioon and Cyeas, while the leathery-leaved genera, such
Zamia, Ceratozamia and Encephalartos, escaped.

Succulent House.—In the succulent house the true cactus
plants possessing numerous rigid whorls of spines, such as
the hedge-hog cactus, the organ-pipe cactus, Cereus, etc., were
injured but little, due to their protective armor. The grafted
cacti, displayed in the vestibule, especially Rhipsalis, Epiphyl-
lum, etc., were practically destroyed. The fleshy succulents,
such as the Euphorbias, Crassulas, etc., were badly muti-
lated. The Agaves, with their flat-spreading whorls of leaves,
made a catch-all for falling glass which will show many scars
in addition to the initials cut by visitors.

Economic Hoiise.—Generally speaking, the plants in the
economic house did not suffer to any great extent. The trees
showing most injury were tapioca, milk bush, Singapore cedar,
coffee, Bauhmia, avocado pear, mango, Picus, beefwood chicle,
and bowstrmg hemp. All the plants will require carefulpmnmg to bring them back into shape for new-growth de-
velopment, since many branches were broken or split.

_Linnean House.—The plants in the Linnean house showed
the least damage. After pruning the broken branches and
removing the glass from the beds and walks the injury was
not vepr noticeable. The plants most affected were the camel-
has, of which many split lateral branches had to be removed.
This greenhouse is now open to visitors.

;
Floral Display House.—The fuchsia exhibition, which had

just been opened to the pubMc in the floral display house, was
totally destroyed. The large banana trees, with their ex-
tremely succulent stems and leaves, readily succumbed and
presented a doleful appearance. The young tender Kentia
palms used as decorative plants in connection with the vari-
ous flower shows throughout the winter and summer were
considerably damaged. The border planting which formed
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a green screen around the interior of the house was but

slightly injured.

Aroid House.—Like the fern house, the injury in the aroid

house will necessitate entire replanting. The plants in most
cases were cut to pieces, especially those belonging to such

genera as Philodendron, Dieffenbachia, Anthurium, and
Schismatoglottis. One large specimen, Philodendron Melion-

oni, which had been in the Garden collection since 1912 and

had about eighteen leaves, was completely defoliated. The
two specimen plants of Strelitzia Reginae are now represented

only by their bare stems. The Marantas and Calatheas were

likewise destroyed. The sudden drop in temperature was

also a factor in the injury to these plants.

Citrus House.—^Most of the plants in the citrus house will

require pruning and heading back to shape up the specimens

while awaiting new growth. Generally speaking, the plants

here have not suffered to any great extent.

Bromeliad House.—The epiphytes in the bromeliad house

caught much falling glass. After the glass had been re-

moved from the rosette-like growths most of the colored and

variegated leaves were found to be- injured. However, next

vear's growth which develops from the base will permit the

removal of this year's disfigured leaves. Most of the rarer

varieties have been placed under a lath house to prevent

sunburn.

Forced Fruit House.—The grape vines and nectarine and

peach trees, though well filled with fruit, were not injured to

any extent by falling glass. However, the sudden change in

tPTTinpratnre caused the dropping of the green peaches and

ThA hiVds were hiffhlv delighted to find grapes
nectarines

at their disposal so early in the season.

House bedding

plants had already been set outside and, while those remain-

ing in the house were injured, the damage was practicaUy no

more than a pinching back to produce lateral growth. The

chrysanthemums, especially the single-stemmed varieties, had

some of the terminal growths broken. The bush plante wdl

not suffer to any great extent, smce their major growth is
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made outside after planting in nursery rows. The water-lilies

received their share of cut leaves, the Victorias especially, but

the damage is only temporary. AH lilies have since been

planted in the outside pools. The medicinal plants which

were being grown for the new garden received many cuts and

bruises, but no loss of species has been noticed.

Storage Lean-to.—All the palms stored in the lean-to house

for the winter had fortunately been removed to the English
garden early in the week. Not one leaf from the entire collec-

tion showed the slightest injury by hail, despite the fact that

they received the full force of the storm, plainly indicating

that all the damage to plants in the greenhouses was from
falling glass.

In addition to the damage to the contents of the greenhouses
indicated above, about 20,000 lights of glass will have to be
replaced. Advantage will be taken of the opportunity to

repaint, replace old muUions, and make similar repairs. Some
fundamental changes will likewise be made in the roof which
will reduce maintenance expenses in the future, and certain

long-contemplated improvements in the arrangement of the

planting in various houses will likewise be made at this time.

Were it not for the heavy expense involved, the storm might
not be regarded as a complete disaster, since it is believed that

when everything is finished the range of houses with their con-

tents will be more satisfactory and useful than ever before.
Fortunately the large and valuable collection of orchids was
moved to Gray Summit last summer, and no loss was sus-

tained on these plants.

THE

Louis area was a nart of an
unbroken wilderness. The River des Peres, a limpid stream,
flowed through a thick forest of elm and sycamore. A park-
like oak forest gre^y on the bluffs above the Mississippi, and
much of to-day's business district was an open prairie through

fascinating
drink. It





98 MISSOURI BOTANICAL GARDEN BULLETIN

•which have survived the last two centuries and to determine
whjat must have been the aspect of the country at that time.

Two hundred years have indeed seen great changes. Prairie
fires are no longer set by the Indians to flush the game in

the fall; the forests have been cut, the land tilled, and over
a million people live where there was then but an occasional
Indian.

It may seem surprising that at this late day we could have
any certain proof as to what areas about the city were origin-
ally forest and what were prairie. There are, however, sev-

eral lines of evidence, and they support each other so consist-

ently that their clues may be pieced together with some de-
gree of confidence. There are of course the reports of early
visitors to the region, and several of these are quite complete.
Some of the most exact data are gleaned from old law-suits
over land titles, in which numerous old residents testify as
to the nature of the territory. In addition to these historical
records, there are the even less disputable ones of Nature her-
self. There are certain types of soil which can develop only
under long-continued prairie conditions. Wherever in the

Louis Ba (as, lor mstance, at the Missouri
find these kinds of soil existitipr tn^As.

with
for some years before the advent of civilization. From these
several sources, we find that there were originally three out-
standmg types of vegetation in this region. To these we
have given the names Flood-Plain Forest, Upland Forest, and
Prairie. Their orisrinal distribntinTi in fhc^ Qf
shown

Louis

The Flood-Plain Forests,—The river-bottom forests were
m.uch like those of thp nrpRpnt rlatr c^yma-ni^ +v.o4- +1,^ +-«^^« ^^-^^

larger. type in the Missouri
Ureve Coeur Lake, re-

main
condition. Prominent in these flood-plain forests were the
Cottonwood, the sycamore, the bur oak, the hackberry, the
honey locust, and the elm. Forests of this nature lined the
rivers and creeks and extended over much of the flood plains
of the Mississippi and Missouri Rivers
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The Upland Forests.—The vegetation of the uplands was
quite different from that which we know to-day, even in un-

cultivated spots. Prairie fires set by the Indians kept down
the'underbrush and helped in maintaining the areas of prairie

which were scattered through the forests. The forests them-

selves were consequently much more open than those we know
to-day, the early travelers referring again and again to their

park-like nature. Take, for instance, Henry Schoolcraft's

account of his walk from the Le May ferry on the Meramec
River to the tovm of Carondelet

:

"July 27th (1818). We were again on our path at an

early hour, and soon passed out of the fertile and heavily

timbered valley of the Meramec. There now conmienced a

gentle ridge running parallel to the Mississippi River for

twelve miles. In this distance there was not a single house,

nor any trace that man had bestowed any permanent
labor. It was sparsely covered with oaks, standing at long

distances apart, with the intervening spaces profusely cov-

ered with prairie-grass and flowers. We frequently saw
deer bounding before us; and the views, in which wo
sometimes caught glimpses of the river, were of a highly

sylvan character. But the heat of the day was intense, and

we sweltered beneath it. About half-way we encountered a

standing spring in a sort of open cavern at the foot of a
hill and stooped down and drank. We then went on. still

'faint and wearily' to the old French village of Carondelet,

which bears the sobriquet of 'Vide-pouche' (empty sack).

It contains about sixty wooden buildings, arranged mostly

in a single street. Here we took breakfast ft

The Prairies.—Between the prairies and the forests there

was grassland

eurred
trees were a common feature of the prairies. When St. Louis

was first settled there was a thick growth of woodland extend-

ing up from the river to about the site of Broadway. Back

of that, except along the water-courses, were extensive

prairies, reaching at least as far west as Kingshighway. Dur-

ing the Spanish administration, much of this land was held

as "common fields" by the villagers of the little settlement.

They tilled the open ground and let the rest remain as it was

wild

berry
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One of the most complete descriptions is given by Bracken-
ridge, who visited St. Louis in 1811:

"On ascending the second bank which is about forty feet
above the level of the plain we have the town below us
and a view of the Mississippi in each direction, and of the
fine country through which it passes. * * Looking to the
west, a most charming country spreads itself before us. It
is neither very level nor hilly, but of an agreeable waving
surface, and rising for several miles with an ascent almost
imperceptible. Except a small belt to the north there are no
trees, the rest is covered with shrubby oak, intermixt with
hazels, and a few trifling thickets of thorns, crab apple, or
plum trees. * * A number of fine springs take their rise
here, and contribute to the unf^ven annpamnoia

and
The greater

[the present Mill Creek sewer!] which a short distance
below the town gives itself to the river. I have often
delighted In my solitary walks, to trace this rivulet to its
sources. Three miles from the town but within view
amongst a few tall oaks, it arises in four or five silver
fountains within short distances of each other, presenting a
picture to the fancy of the poet or the pencil of the painter.
I have fancied myself for a moment on classic ground
and beheld the Naiads pouring the stream from their urns."

The land now occupied by the Missouri Botanical Garden
was originally a part of these prairies. Mr. Shaw has described
its appearance at his first visit to it as follows

:

"When the writer first visited these grounds in 1820. they
were called 'La Prairie de la Barriere a Denoyer* from
Louis Denoyer who formerly lived at, and kept, the gate of
the fence (barriere). by which the commons of the old vil-
lage of St Louis were surrounded. For a short distance of
nearly two miles from where Tower Grove Park ig now
laid out , no trees were growing except two or three
venerable cottonwoods (Populus cajiadensis) on the water-
course running to Rock Spring and thence to Chouteau's
Millpond, and a clump of hazel bushes on the rising ground
where the grove of the Garden now exists. The prairie was
grown over with a tall natural grass, Andropogon. prairie

with an occasional patch of the wild strawberry
(Fragaria Virginiana) ."

ly 1836 the prairies outside the town had practically
eared, as we learn from Flagg's ''Far West/' page ]

"The face of the country is neither uniform nor broken,
but undulates almost imperceptibly away, clothed in a dense
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forest of black-jack oak, interspersed with thickets of the

wild-plum, the crab-apple, and the hazel. Thirty years ago
this broad plain was a treeless, shrubless waste without a
solitary farmhouse to break the monotony. But the annual
fires were stopped; a young forest sprang into existence;

and delightful villas and country seats are now gleaming
from the dark foliage in all directions, * • The woods
abound with game of every species: the rabbit, quail,

prairie-hen, wild-turkey, and the deer; while the lakes,

which flash from every dell and dingle, are swarmed with

fish."

While scattered prairies occurred throughout the forest, at

only two other points were they so large and numerous as to

call forth special comment from early visitors. These two

regions were the Florissant Valley and the American Bottoms.

charms known as Ferdinand)

every traveller. Major Stoddard described its

1804 as follows

:

"About fourteen miles to the north west of St. Louis

is the small village of Ferdinand. It contains about sixty

houses; most of them are situated on a rising ground, at

the foot of which is a considerable stream of pure water,

and on the opposite side is one of the most fertile and

valuable prairies in the country. The Inhabitants of this

village are also Creoles and Canadians. The inhabitants

of all the compact villages are of this description: But the

extensive settlements about the country have been made by

the English Americans; these form about three-fifths of

the populations, and perhaps more. • * The prairie in

the vicinity of St. Ferdinand is about twelf miles long and

two miles broad. It extends nearly parallel to the Missouri

River and from one to two miles from it. The plantations

on each side of this prairie are so laid out as to embrace

portions of it, as also the neci

ible settlements are formed along
If

Even more glowing were the terms in which early travellers

described those lands on the Illinois side of the Mississippi

Flood Plain which are still known as the American Bottoms.

The following account from Flagg's "Far West" has been

somewhat abridged:

"Descending, I was upon the AMERICAN BOTTOM-
This name was a distinction given when it constituted the

extreme limit in this direction of the Northwestern Ter-

ritory. Extending northward from the Kaskaskla river

\
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to the confluence of the Mississippi and the Missouri, em-
bracing three hundred thousand acres of land, of fertility
unrivaled, it presents, perhaps second only to the Delta of
Egypt, the most remarkable tract of country known. Its
breadth varies from three miles to seven. Upon one side
it is bounded by a heavy strip of forest a mile or two deep,
skirting the Mississippi, and upon the other by an extended
range of bluffs. The area between the timber-belt and the
bluffs is comprised in one extended meadow, heaving In
alternate waves like the ocean after a storm, and inter-
spersed with island groves, sloughs, bayous, lagoons, and
shallow lakes. The poisonous night-dews caused by these
marshes, and the miasm of their decomposing and putrefy-
ing vegetation, occasion the far-dreaded 'fever and ague'
not unfrequently terminating in consumntion.

<cAs

luxuriant
with

varieties of asters and the crimson-died leaves of the
dwarf-sumac. Here and there stood out in loneliness upon
the extended plain, one of those mysterious tombs of a
departed race of mound builders,"

FLOEAL CLOCKS

_
Any one who has lived in a small town will remember the

interest displayed by the community when some local gardener
^ught a "tropical night-blooming cereus" into flower.
Friends were called in when the buds began to open, and an
eager circle watched for an hour as the large wxen petals
slowly unfurled. Amonff the hrnidrads wlirv m„e+ T,o.r/i.noT,

every

hundreds
doubtful if more than

night-b oommg flower, or even one in which the petals open
so quickly that the movements are perceptible to the eye, is
not so great a rarity as the general public would believe. One
of (WIT PnTr»mATIOO+ An^aT^i/ir.-^^ *^1^*.J.™ x1 _ - •American
Oenothera Uenms, is quite as remarkable in this respect as
the night-blooming cereus. Shortly after sunset its large
yellow petals begin to unroll, almost imperceptibly at first,
then gathering speed as the petals lose their hold on each
other. Like the night-blooming cereus, the evening primrose
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remains in flower during the night and closes the next
morning.
He who has failed to notice the strict hours kept hy this

commonplace weed should not feel discouraged. lie is in

good company, for the great Linnaeus, father of modern Bot-

any, was well along in his scientific career hefore a chance

occurrence brought the phenomenon to his attention. He was

at that time particularly interested in a legume from southern

France, Lotus ornitkopodioides. When it bloomed for the

first time in the botanical garden at Upsala, he was so inter-

ested that he came back to the garden in the evening to look

at the flowers. Strangely enough they had disappeared and

he could not even find a trace of the bud. What was his sur-

prise the next morning to find the plant again bearing two

blossoms ! He thereupon watched it carefully and found that

the flowers closed at nis^htfall and that the leaves on the

same stalk folded up like an and hid the bud.

Thoroughly interested in the subject, he watched other flowers

in the greenhouses and garden plots and found that many of

them had definite times for opening and closing. There were,

in fact, so many and they were so diverse in the hours they

kept that he tried making up a collection of flowers, from

whose opening and closing it w^ould be possible to tell the

time. The species used in this ''floral clock'' are listed below:

FLORAL CLOCK

3-5 A. M.
Vegetable-oyster

(Tragopogon pratensis)

4-5 A. M.
Chicory (CicJiorium IntyhMS)
FaU-dandeUon

(Leontodon tuherosum)
Andromeda

(Fieris hieracioides)

5 A. M.
Common day-lily

(Henterocallis fulva)
Iceland poppy

(Papaver nudicaule)
Common sow-thistle

(Sonchus oleraceus)

5-6 A. M.
Crepis alpina
Rhagadiolus edulis

Dandelion
(Taraxacum officinale)

Hawkweed
M.

Cats-ear
(Hieraciiim umbellatum)

r
(Eypochaeris maculata)

G-7 A. M.
Alyssum

(Alyssum utriculatum)

Crepis rubra
Hawkweed

(Hieracium murorum)
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Hawkweed
(Hieracium Pilosella)

Field sow-thistle

(Sonchus arvensis)

7 A. M.
Anthericuni ramosum
Pot-marigold

(Calendula pluvialis)
Garden lettuce (Lactuca saliva)
Dandelion (Leontodon hostile)
White water-lily

(Nymphaea alba)
Sow-thistle

(Sonchus lapponicus)

7-8 A, M.
Bearded fig-marigold
(Mesemhryanthemum barbatum)
Mesembryanthemum linguae-

forme
8 A. M.

Common pimpernel
(Anagallis arvensis)

Proliferous pink
(Dianthus prolifer)

Hawkweed
(Hiej'o^ciuni auricula)

8-10 A, M.
Dandelion

Garden lettuce (Lactuca sativa)

*Rhagadiolus edulis
Field sow-thistle

(Sonclius arvensis)

10-11 A. M.
Fig-marigold *

(Mesembryanthemum
nodiflorum)

11 A. M.
*Crepis alpina
Common sow-thistle

(Sonchus oleraceus)

12 at noon
Pot-marigold

(Calendula arvensis)
Sow-thistle

(Conchus lapponicus)

1 P. M.
Proliferous pink

(Dianthus prolifer)
Hawkweed

(Hieracium chondrilloides)

1-2 P. M.
*Crepis rubra

2 P. m:
Hawkweed

(Taraj;acum officinale) Hawkweed
(Hieracium auricula)

9 A. M.
Pot-marigold

(Calendula arvensis)
Hawkweed

(Hieracium chondrilloides)

9-10 A. M.
Sandwort (Arenaria rubra)
Fig-marigold

(Mesembryanthemum
crystallinum)

Vegetable-oyster
(Tragopogon pratensis)

10 A. M.
'Chicory (Cichorium Intybus)

(Hieracium murorum)
Bearded fig-marigold

(Mesembryanthemunt
barbatum)

2-3 P. M.
Sandwort (Arenaria rubra)

2-4 P. M.
Fig-marigold

(Mesemhryanthemum
crystalUnum)

3 P. M.
Dandelion (Leontodon hostile)
Fig-marigold

(Mesembryanthemum
nodiflorum)

±n^ asterisK preceding the plant name denotes that the flowersK indicated
^^ itidicated; those without an asterisk open at tho
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Fig-marigold
(Mesembryanthemum

linguacforme)

3-4 R M.
*Antherictimi ramosum
Pot-marigold

(Calendhila pluvialis)
•Hawkweed

(Hieracium Filosella)

4 P.M.
*Alyssum utriculatum

Cats-ear
4-5 P. M.

(Hypochaeris maculata)

Hawkweed
5 P.M.

(Hieracium umbellatum)

Marvel of Peru
(Nyctago hortensisj

White water-lily

(Nyvtphaea alba)

6 P. M.
Cranesbill (Oeranium tristej

7 P. M.

Iceland poppy
(Papaver nudicaule)

7-8 P, M.
Common day-lily

(Hemerocallis fulva)

9-10 P. M.
Cactus grandiflorus
Night campion

(Silene noctiflora)

Midnight
^Cactus grandiflorus

While this table is approximately correct, subsequent study
has shown that a number of factors need to be taken into

account if a reliable floral clock is to be constructed- Since

the opening and closing of flowers is affected by many con-

ditions, of which light and temperature are the most im-
portant, the time of sunrise and sunset need to be considered.

In more southern latitudes where the sun rises later and sets

earlier in the summer time than it does in Linnaeus' home in

Sweden, nuiny of the flowers on his list will open one or two
hours later and close anywhere from one to six hours later

than in his table. Since sunrise varies with the time of year

that also must be taken into account. Investigation has shown

bloominsr from March until May,
May than in March. An-
ler, for floral clocks, like

ys. The flowers of many
of the plants in the table wiU close an hour or so before the

approach of a thunderstorm (** weather plants").

sun

constructed

Vienna was

injad

^ itious of Fritsch and von Kemer,

of several years. During the Vienna
f IfiQS It wnrkftd well on clear and
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dry days. The plants used by Dr. Burgerstein are listed

below; as in the previous table an asterisk denotes that the
flowers of the plant in question close at the time indicated,
while those without an asterisk open at that time.

4-6 A. M.

Cucurhita Pepo
Fapaver Rhoeas
Tragopogon prate^isis

5-7 A. M.

A^npelopsis hederacea
Anthei'icium ramosum
CichoriuiYi Intyhus
Convolvulus Septum
Erythraea centauriuvi
Helianthemum vulgare
Hieracium inurorum
Lactuca sativa
Lapsana communis
Solanum tuberosum
BoncUus arvensis

6-8 A. M.
Convolvulus arvensis
Crepis barhata
Hieracium Pilosella
Lactuca perennis
Linum usitatissimumr
Tussilago Farfara
*Lychnis vespertina
^Oenothera biennis

7-9 A, M.
Anagallis arvensis
Bellis perennis
Calendula officinalis

Campanula TracTtelium
Caltha palustris
Cardamine pratensis
Crocus vemis
Galanthus nivalis
Leontodon Taraxacum
Oxalis Acetosella

^Nicotiana affinia

8-10 A. M.
*Datura Stramonium

9-11 A. IVL

Adonis vernalis
Mesei^nbryanthemum

crystallinum
Ornithogalum umbellatum
Oxalis stricta

Veronica arvensis
Veronica Chaviaedrys

11 A, M.-l P. M.
'•^Lapsana communis
*8onchu^ arvensis

12-2 R M.
*Erythraea Centaurium
*Lactuca sativa
"^Mirabilis Jalapa

2-4 P. M.

*Cucurbita Pepo
"^Hieracium murorum
^Tragopogon pratensis

3-5 P, M.

*Anthericum ramosum
*Lactu^a perennis
*Leontodon Taraxacum
*Linum usitatissimuTn
*Oxalis stricta
*8olanum tuberosum
*Tussilago Farfara
*V€rbascum Thapsus

4-6 P. M.
*Anagallis arvensis
^Convolvulus arvensis

5-7 P. M.
Datura Stramonium
Mirabilis Jalapa
Nicotiana affinis
Oenothera biennis
^Adonis vernalis
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*Bellis perennis
*Calendula officinalis

*Gichorium Intybus
*Convol7niliLS Sepium
*Crepis bafbata
*Crocus vernus
*Galanthus nivalis
*HeUanthemum vulgar

e

*Meseml)ryant?iemuni
crystallinum

*Ornithogalum umbeliatum
^Papaver Rhoeas
* Veronica arvensis

6-8 P. M.

Lychnis vespertina
*Ampelopsis hederacea
^Campanula Trachelium
*Cardamine pratensis
*Oxalis Acetosella

8-10 P, M.
Ipomoca purpurea
Cereus grandiflorus
Cereus nycticalus
*Caltha pahistris
^Veronica Chamaedrys

NOTES
Professor Delzie Demaree, professor of botany, University of

Arkansas, visited the Garden Herbarium recently.

The members of the Louis Association

guests of the Garden^ at the Gray Summit Extension, at their

meeting, June 5.

Dr. George T, Moore, Director of the Garden, addressed the

graduating class of the St. Louis Country Day School, at its com-
mencement, June 9, on ''The Evidence of Experience."

The March-April issue of ^* Parks and Recreation'* contains two
Mr one

on ''A Retrospective View on Parks,'' and one on '*More State

Parks for Missouri.''

The first number of Volume XIV of the Annals of the Missouri

Botanical Garden has been recently issued. It contains a paper

by Esther L. Larsen on *'A Revision of the Genus Townsendia,"

and one by Carl C. Epling on *' Studies on South American

Labiatag, III. Sjmopsis of the Genus Satureia."

Word has been received at the Garde
B, Payson, at Denver, Colorado, on
formerly a teaching fellow at the Ga
tor's desrree from Washington Univers

on May 15. Dr. Payson was
Garden, and received his doc-

^ersity in 1921. At the time of

his death he was professor of botany at the University of Wyoming.

were conferred

Washingt

Garden as follows: Doctor of Philosophy, P. L. Gainey, Clarence
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E. Kobuski, and David Carleton Neal; Master of Science, IVIartha

L. Beardsley, Catherine M. Lieneman, Mildred E, M^thias, and
Kobert E. Woodson.

The St. Louis Florists met at the Gray Summit Extension, June
9, about 400 members and ^ests being present. Miss Elinor
Alberts, Orchid Specialist to the Garden, spoke on *' Growing
Orchids from Seeds,*' demonstrating with plants in various stages,

from material in flasks to flowering plants. Mr. G. H. Pring,

Horticulturist to the Garden, discussed the new range of green-

houses, and Mr. William Langan, Engineer to the Garden, the

heating system at Gray Summit.

Dr. C. C. Epling, formerly Eufus J. Lackland Research Fellow
at the Garden, receiving his degree of doctor of philosophy from
Washington University in 1924, visited the Garden recently. Dr.
Epling has been granted a leave of absence from the University
of California, Southern Branch, at Los Angeles, where he is in-

structor in botany, and has accepted a fellowship from the National
Research Council to study abroad. He and Mrs. Epling will spend
the coming scholastic year in botanical research in taxonomy at

English and continental herbaria.
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STATISTICAL INFORMATION FOR MAY, 1927.

Garden Attendance:
Total number of visitors 25,249

Plant Accessions:
Total number of plants and seed packets received in

exchange 999

Library Accessions:
Total number of books and pamphlets bought 14S
Total number of books and pamphlets donated 594

Herbarium Accessions:

By Gift

Bebb, Robert—Plants of Colorado. , • 41

Beinke, Mrs. Amos A.—Plants of Missouri 2

Bettis, Mrs. James R.—Plant of Horticulture 1

Elrod, Mrs. W. D

—

Pentstemon gracilis Nutt. from
Oklahoma 1

Eltinge, Miss Ethel—Fungi of Missouri 3

Grossart, Fred G.

—

Calopogon pulchellus (Sw.) R, Bn
from Missouri 1

Hume, H. Harold—Plants of Florida 4

Kellogg. John H.—Plants of Missouri 20

Kobuski, Clarence E.—Fungi of Missouri 1
3

Larsen, Miss Esther L.—Plant of Missouri 1

Ledman, 0. S.—Plants of Missouri 3

Mathias, Miss Mildred—Missouri fungi 29

St. John, Dr. HsiTold—Senecio Hookeri Torr. and Gray
from Idaho •

J
Wagner, D. D.—New York fungi. 5

Woodson, Robert E., Jr.—Plants of Tennessee, Ala-

bama, and Mississippi • • • • 1^^

By Exchange—
Epling, Dr. Carl C.—Senecio Roldana DC. from Mexico 1

Field Museum of Natural History—Senecios from Peru 2

By Purchase—

•

Arnold Arboretum of Harvard University—Plants of

North America collected by Ernest J. Palmer 1,677
+

By Field Work
Greenman, Dr. J. M.—Plants of Madison, Iron, and St.

Francois Counties, Mo 274

Overholts, Dr. L. 0.—Missouri fungi oo

Total • ^'227



SOME FACTS ABOUT THE GARDEN

The Missouri Botanical Garden was opened to the public by Mr.

Henry Shaw about 1860. From that date to the death of Mr, Shaw,
In 1889, the Garden was maintained under the personal direction

of its founder, and, while virtually a private garden, it was, except
at certain stated times, always open to the public. By a provision

of Mr. Shaw's will the Garden passed at his death into the hands
of a Board of Trustees. The original members of the Board were
designated in the will, and the board so constituted, exclusive of

certain ex-officio members, is self-perpetuating. By a further pro-

vision of the will, the immediate direction of the Garden is vested
in a Director, appointed by the Board of Trustees. The Garden

i

receives no income from city or state, but is supported entirely

from funds left by the founder.

The city Garden comprises about 75 acres. There is now In
F

process of development a tract of land of over 1,500 acres outside
the city limits which is to be devoted to (1) the propagation and
growing of plants, trees and shrubs, designed for showing either in-

doors or outside, at the city Garden, thus avoiding the existing diffi-

culties of growing plants in the city atmosphere; (2) gradually es-

tablishing an arboretum as well as holding a certain area as a for-

est reservation, with the idea that possibly at some future time this

may become the new botanical garden. About 12,000 species of
plants are growing in the Garden.

The Garden Is open to the public every day in the year, except
New Year's, Fourth of July. Labor Day and Christmas—week days
from 8:00 a. m. until one-half hour after sunset; Sundays from De-
cember to April, 1:00 p. m. unUl sunset; from April to December,
2:00 p, m. until sunset.

The main entrance to the Garden is located at Tower Grove ave-
nue and Flora boulevard, on the Vandeventer avenue car line.
Transfer south from all intersecting lines. The Garden may also
be reached by Bus Route No, 12, to which all other motorbus lines
transfer.
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MOTION PICTUEES OF PLA^^T LIFE.

rh ihp .opf^nfirnsitv of a few friends of the

services

of Mr. A. C. Pillsbury for a part of the present year t^

make moving pictures of plants, both macroscopic and

microscopic. Mr. Pillsbury is ^ndely knoAra through his

lectures and is recognized as the most expert producer of

fihns of plant life in this cormtry, if not in the world.

As the official photographer of Yosemite National Park,_ he

had opportunity to observe the wild flowers of that region,

and after years of study and experience has perfected

unique methods of recording the life history of plants. By

means of a clock-work mechanism and other ingenious de^

vices of his own invention, Mr. Pillsbury is not only able to

secure records of the movement of parts of flowers, leaves,

etc., which have never before been visualized, but his success

in obtaining pictures of what goes on in the cell of the plant

as seen under the microscope has never been equalled. It is

this phase of the work in which the Garden is most interested,

for it seems probable, by taking a series of pictures extend-

ing over a day or a week and then running them before tue

eve in a few minutes that activities of the cell will become

visible which direct observation through the microscope has

not revealed. Through the success that Mr. Pillsbury and

others have hiid with films of this kind, it should not be long

until every biological laboratory will come to regard a moving

picture outfit as essential as the microscope. So ±ar as is

known the Missouri Botanical Garden is the first botanical

garden to undertake this sort of an investigation.

(Ill)
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The wealth of growing material at the Garden will make
it possible to obtain moving pictures of many plants not
hitherto followed through their development, the budding
and blooming orchids of various species affording an unusual
opportunity in this direction.

A special studio, including developing and printing rooms,
has been fitted up for Mr. Pillsbury, and four movie cameras
are now installed, two for microscopic and two for macro-
scopic work. Because of the great value of such films in
teaching, it is expected that later certain subjects showing
the hidden activities of plants will be made available for
classes in botany in schools and collesres.

THE MEDICINAL PLANT GARDEN
Aims and Purposes,—Although thousands of synthetic

medicaments have been prepared for the relief or cure of
the bodily ills of mankind, many of these have failed to re-

place the crude pi-oducts derived from the vegetable king-
dom. Indeed it is doubtful whether synthetic drugs will
ever take the place of such drugs as cinchona bark, opium,
mix vomica, belladonna, digitalis, and many others that are
daily dispensed by the professional pharmacist. Man haa
from remotest periods employed various barks, roots, and
other parts of potent and non-potent plants and probably will
always resort to their use in the treatment of his bodily ills.

Bastedo has aptly stated that *' Medicine it sometimes cures,
often relieves and always consoles.'' This seems to be espe-
cially true of the employment of the many quaint and mys-
terious drugs used from time to time by mankind. Today

drug utilized in the
treatment of disease, whether derived from the vegetable,
animal, or mineral kingdoms, but the origin of the word,
from '*drugan," *'to dry," indicates that earlier it was re-
stricted to dried plants.

Medicines, like other things, pass through certain specific
cycles.

lynthetics

with the introduction

CO rece
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have been passing througli a cycle of gLandular therapy, Tho
pendulum now appears to be swinging back to a position for-
merly occupied, the employment of the crude vegetable drug
or its products.

The Value of a Medicinal Plant Garden.—During the
course of the last decade or two some 30 or more medicinjal
plant gardens have been established as adjuncts to colleges
of pharmacy throughout America, and with the tendency to
a greater utilization of our vegetable Materia Medica a medic-
inal plant garden assumes a far greater sphere of usefulness
than is generally recognized.

The medicinal plant garden at the Missouri Botanical Gar.
den, developed as a cooperative project between the Garden
and the St. Louis College of Pharmacy under the personal
supervision of the professor of Materia Medica at the latter

institution, will aid both institutions in many ways. First,

it will appeal to the curiosity of the public, since it affords

an opportunity to see growing those drug plants which find

their way into the prescriptions WT:^tten by the physician and
compounded by the pharmacist. To the student a garden of

this type offers unusual facilities for becoming better ac-

quainted with the living plants w^hich furnish drugs from
all four comers of the globe. AVhen properly labeled with
scientific and common name, natural habitat, part used in

medicine, and general medicinal action, a medicinal garden
becomes a living museum for the student of plant sciences as

well as the public at large. To the research worker in plant
physiology or pharmaco-chemistry a medicinal plant garden
is invaluable, for here the investigator can secure fresh and
authentic materials with which to work and concerning which
much valuable data is available.

During the past decade colloidal chemistry, dealing for the

most part with ** state of matter" as compared to ''kind of

matter," has opened avenues of approach to many intricate

problems concerning which in the past hypotheses only were

possible. This fact, t(^ether with a possible return to the

utilization of crude vegetable drugs or their products, makes
it most necessary that the plant physiologist, the pharmacc^-

nosist, the pharmacologist, and others interested have access
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to the plant as a whole or to the fresh plant product elabo-

rated within its myriads of microscopic laboratories.

Man first used the fresh herb for the relief of his bodily

ills. be

the growing season, and with the additioixal idea of eliminat-

custom
was

C7 ' -^ -^ ^ /
w

drying the plants came into use. Little or no att

paid to the possibility of producing undesirable changes in

the drug by this process. However, from our knowledge of

changes that occur through the heating of a substance it is

not unreasonable to suppose that results of a detrimental

character, in so far as medicinal virtues are concerned, may
possibly take place through the drjang of a plant.

Our knowledge concerning the '^ state of matter '^ within a

living cell is altogether too meager. Observations through
the microscope of material which has been subjected to the

fix

examination
eameunsatisfactory. Fi

motion photography of the living cell under the microscope
we are forced to the conclusion that methods of examination

been very
that whicl And this

only concerns the visible picture. Even to a greater extent
it is likely that the chemical composition may change. Are
the so-called active constituents of plants, extracted by acids,
alkalis, immiscible solvents, etc., the same as the crude drug,
in terms of therapeutic action? Does morphine
the action of opium? Does atropine, which the
WTonerlv state as the active oaustitnpnt nf tho Hpa

textbooks

shade, represent the therapeutic action of this herb ? Eecent
as

formed
acids

eaeremess

^ - f
- ^j - - - -__ ^^— V*— w«-wv*^

immiscible solvents, etc. Thus in our
these ''active constituents" in a purified form, we may have
possibly overlooked certain important facts concerning the
therapeutic action of the fresh drug as a whole, just as we
have eliminated from table salt, cereals, etc., substances which
are now found to be important and should be retained.
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The research worker needs to secure more data on dm
r

absorption, drug adsorption, the nature of the state of mat-
ter within healthy a-nd diseased tissues, and many other fun-

ms can
only be obtained from the authenticated plant grown in the
medicinal garden.

Botanical Studies.—IMuch of the crude vegetable drug ma-
terial found on the market is imported from other countries,

and in many eases has proved to be of uncertain or unl^nown
origin. Owing to the difficulty of securing authentic plants

or first-hand information as to their origin a number of

taxonomic problems still remain to be solved. An excellent

example of this condition is that of the botanical origin of

the plants yielding chaulmoogra oil. (See September, 1921,

number of the Bulletin.) A medicinal garden in which
seed may be sown and the plant followed through to matur-
ity is absolutely essential for the proper determination of

many drug plants. In addition, the plant breeder is offered

opportunities of vast practical importance in bringing about

selections and crosses that will result in increasing the active

constituent. To the pharmacognosist, in his work of detect-

ing substitutions and adulterations, a medicinal plant garden
aids in an invaluable manner in the supplying of fresh au-

thentic materials for comparison.

Origin, Nature, and Physiological Function of Plant Prod-

ucts,—To the investigator the origin and function of the

many products elaborated by plants offer a vast field for re-

search. Since 1817, when Sertumer isolated morphine from

opium there have been isolated, purified, and identified hun-

dreds of similar compounds. Little attention has been paid,

however, to the origin, nature, and physiological function of

these active constituents within the plant itself. To cite but

a single example of the value of a medicinal garden in in-

vestigations of this kind : In the past the time of the year in

which distillations of various vegetable oils have been made
was for the most part decided empirically. Very few volatile

oil'bearing plants have been subjected to a careful micro-

scopic, microchemieal, and periodical distillation test yet this

is most necessarv in order to obtain information calculated tc
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^ve the largest and most satisfactory yield. Should the plant
be growm in Ioav wet ground or on sunny or shaded hillsides to

obtain the best results and when is the best time for distilla-

tion in order to secure the most active volatile oil? Many
glueosides, tannins, resins, balsams, etc., furnish similar prob-
lems and the most satisfactory way in which to obtain much
of this information is from material or plants from the medic-
inal garden.

Certain medicinal plants grow wild in various parts of the
countrj^ Foxglove has been found in great abundance in the

northwest states bordering on the Pacific Ocean. Missouri
abounds in a plentiful supply of Echinacea or purple cone-
flower which has come into considerable prominence as a valu-
able remedy in the treatment of blood poisoning. Here
again a medicinal plant garden can serve in supplying valu-
able information concerning the cultural requirements of
many of our drug plants.

A<^ An Aid to the Professicnial Pharmacist,—According to
speakers at the convention of the American Pharmaceuti-
cal Association recently held in St. Louis, the profession of
phai-macy is rapidly undergoing a marked transformation.
In former years, the apothecary, with his large stock of herbs
and decoctions, occupied a most necessary and important
place between the patient and the physician. Lately, how-
ever, hundreds of side lines have become a part of the drug
store, until the prescription case has in some instances been
almost obliterated. Today one begins to note the return of
the strictly professional store, especially in the larger cities
where it is frequently located in close proximity to the
grouped offices of physicians. Eventually we may expect
two types of drug stores, one doing what may be called a gen-
eral merchandising business, and the other, purely profes-
sional. This increase in the number of professional stores
will place greater demands upon the pharmacist by the phy-
sician, particularly if there is a greater utilization of fresh
and authentic plant materials. Even now, the physician, in
many cases, prescribes *' fresh'* digitalis in the treatment of
cardiac disorders, and as various investigations now under
way are extended and the advantage of fresh druprs is dem-
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onstrated the demand for such products is sure to increase.

The medicinal garden is an important adjunct in sucli inves-

tigations.

For Purposes of Pkarmacognostical Instruction.—Accord-

ing to present plans, the students of the St, Louis College of

Pharmacy will make frequent trips to the Garden for the pur-

pose of making careful and detailed studies of the yarious

drug plants under cultivation. The students will be required

to collect different roots, leaves, herbs, flowers, fruits, seeds,

and to subject same to proper methods of drying, preserva-

tion, etc. These materials will then be examined in the

pharmacognosy laboratory and compared with the commer-
cial drug article found on the market. Through this unique

opportunity the students will become better acquainted, not

only with the drug itself, but also with the living plant that

yields the particular drug. The drug materials secured from
this garden will also be utilized in the courses of the phamui-
ceutical curriculum dealing with Materia Medica, manufac-
turing pharmacy, and drug analysis.

Development of Garden,—The present garden occupies the

site formerly devoted to wild flowers, directly west of the

Italian Garden. This was made possible through the acquisi-

tion of the large tract at Gray Summit where there already

existed one of the largest and most representative collections

of wild flowers in this part of the country. Additions are

being made to the native flora, which eventually will include

all of the wild plants that can be groAvn successfully in this

region.

The work of constructing a medicinal plant garden was con-

siderably delayed this year on account of the continuous and

excessive spring rains, and the hail storm of May 28 also in-

terfered with its completion. Consequently the present gar-

den represents only a part of what is hoped will develop in

future years. The location is ideal, offering a great variety

of growing conditions. Three small lakes and a creek form

a part of the design, thus affording facilities for the cultiva-

tion of aquatic medicinal plants. One section of the plot

very closely I'epresents natural woodland, and here are grown

the shade-loving plants, e. g., bloodroot, mandrake, American

F
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sanicle root, various types of snakeroots, wild ginger, gin-
seng, golden-seal, etc. A considerable portion of the garden
has full sunlight, in both low and hillside areas, while other
sections of similar locations are exposed to partial shade. It
is essential to have various types of growing conditions in
order to ascertain the best possible location not only for cul-
ture, but also from the standpoint of the yield of the active
constituents. Thus, mints will be grown in the w^et lowlands
surrounding the lakes and will also be placed under cultiva-
tion on the hillsides. Much of the existing information as to

:^oper location for these plants is based upon theory. In
form
lOAvianas, but investigations have shown that plants grown
on hillsides yield not only a greater percentage of oil, but
the active constituents are increased as well. Contrary to the
practice in most botanical gardens, it has not been deemed
advisable here to group the plants according to family or
pharmacological classification. A plant can best be grown
under natural conditions, a fact which artificial systems of
classification fail to recognize.

During the past spring and summer many medicinal plants
have been brought in from the 1,600-acre extension at Gray
Summit. The work is to be continued until the city garden
includes all of the medicinal plants which grow about St.
Louis.

Among the medicinal plants collected or noted at Gray
Summit the following may be cited at this time:

1. PodophyUum peltatum (mandrake).
2. Sanguinaria canadensis (bloodroot).
3. Sanicula canadensis (American sanicle root).
4. Aristolochia Serpentaria (Virginia snakeroot),
5. Menispermum canadense (Canada moonseed)
6. Dioscorea villosa (wild yam).
7. Apocynum cannaMnum (Canadian hemp).
8. Asclepias tuherosa (pleurisy root).
9. Eupatorium purpureum (Joe-Pye weed).

10. Eupatorium perfoliatum (boneset).
11,- Hydrangea arborescens (wild hydrangea)
12. Species of Trillium (Beth root).
13. Brauneria angustifolia (Echinacea).
14. Arisaema triphyllum (Jack-in-the-pulpit).
15. Arisaema Dracontium (green dragon).
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16. Geranium macitlatum (spotted cranesbill).
17. -Comics florida (flowering dogwood).
18. Asarum canadense (wild ginger).
19. Actaea alha (white snakeroot).
20. Pedicularis canadensis (lousewort).
21. jyicentra Cucullaria (Dutchman's breeches).
22. Dicentra canadensis (squirrel corn).
23. -Ulmus fulva (slippery elm),
24. Ruellia ciliosa (adulterant of splgelia or pink root).
25. Lobelia inflata (Indian tobacco).
26. Phytolacca decandra (pokeweed).
27. Hedeoiiia pulegioides (pennyroyal).
28. MarriiJyiuni vulgare (horehound).
29. CJienopodium amirosioides var. aiithelminticujn (American

wormseed )

.

30. Humulus Lupulus (hops),
31. —Hamamelis virginiana (witchhazel).
32. Melilotus officinalis (yellow sweet clover).

33. Nepeta Cataria (catmint).
34. Cypripedium pubescens (lady-slipper root).

35. Species of Delphinium (larkspur).
,

36. Veronica virginica (Culver's root).

37. Arctium minus (burdock root).

ZS. — Ceanothus americanns (New Jersey tea).

SS.'-Sanihucus canadensis (elder flower).
40. Senecio aureus (life-root plant).
41. Solcmum carolinense (horse-nettle berries).

42. Taraxacum officinale (dandelion).
43. Trifolium pratcnse (red clover)

.

44. Trifolium repens (white clover),
45. Terbascum Thapsus (mullein).
4Qr- Vihur7ium prunifoUum (black haw).
47. Dattira Stramonium (jimson weed).
48. Monarda fistulosa (wild bergamot).
49.— 7?7/ws glabra (Sumac).
50. CicJiorium Intybus (chicory).
51. Juglans nigra (black walnut).
52. Rumex (curled dock).
53. Erigcron canadensis (fleabane).
54. Parthenium repens (feverfew).

Type of Out-of-Door Plant Label,—The selection of a

proper label for use out of doors is a difficult matter, since it

must be Jeorible at all times, contain necessarv^ information,

and not be unduly affected by the weather. The tj^e of label

utilized in the medicinal garden consists of a green pyralin

card lettered with black water-proof India ink, over which is

placed one or more coats of a special varnish. These cards
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measuring 1x2 inches and 3x4 inches are mounted in metal
frames, supported on rods 24 inches in length. The smaller
labels state the scientific and common names only. The larger

ones designate the scientific and common names, habitat, part
used in medicine, and the general medicinal action. Thus
far experience has shown that these labels will meet all re-

quirements, since those placed out during the early summer
have not faded or curled, and after a light sponging present
the same fresh appearance as when placed in the garden.

In addition to the pyralin label a metal-strip label is also

employed for catalogue purposes, on which is stated the scien-

tific name and catalogue number. These are fastened at both
ends by a copper wire to a looped rod 24 inches in length.
These remain in the garden throughout the entire year, but
the card labels are brought in at the close of the season for
a good scrubbing and possibly a new coat of varnish.
The list of plants now incorporated in the medicinal gar-

den will appear in the October number of the Bulletin.

FIFTH ANNUAL PLANT SCIENCE SEMINAR
Held at the Missouri Botanical Garden, August 16-19, 1927

The Plant Science Seminar, composed of botanists, phjar
macognosists, plant physiologists, chemists and pharmacoL

Missouri Botanical Garden. Ausrust

Louis
Sum

mit. On the latter occasion, Mr. G. H. Pring, Horticu.
to the Garden, discussed the orchid collection, after which
groups of the visitors were conducted through the orchid
houses and to the wild flower area.
The complete program of the Seminar was as follows:

Tuesday afternoon, August 16.

Address of Welcome, "The Activities of the Missouri Botanical
Garden"—Dr. George T. Moore, Director.

1

Wednesday morning, August 17.

"A Report on the Histological Nomenclature of U. S. P. X."—Pro-

Youngken and E. N. Gathercoal.
W
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Wednesday afternoon, August 17.

The Pharmacognosy of the New German Pharmacopoeia In Com-
parison with U. S. P, X,"—Professor E. H. Wirth.

Some Medical Aspects of Pharmacognosy,"—Professor Seward Owen.
Some Investigations of Hay Fever Pollen."—Dr. R. V. L. LaGarde.
A Recent Substitute for Viburnum prunifolium."—Dr. H, W. Young-

ken.
Drug Plants of Arkansas."—Dr. E. J. Petry.

A Report on the Survey of Our Native Drug Resources."
Dr. W. W, Stockberger.

Wednesday evening, August 17.

Cocoa Production."—Mr. L. J. Schwarz.

Thursday morning, August 18.

"Microchemistry and the Polarizing Microscope in Qualitative

Analysis."—^Dr. George L. Keenan.
"Some Recent Evidence of the Kinship between Plants and Ani-

mals."—Dr. Albert Schneider,
"Abbreviations in the Pharmacopoeia and National Formulary.'

Dr. C. C. putt.

Thursday afternoon, August 18.

"Dr. A. Tschirch, Dean of Pharmacognosists."—^Professor E. Fuller-

ton Cook.
"The Teaching of Pharmacognosy."—A Round Table—Professor

Anton Hogstad.

On Thursday evening the Plant Science Seminar met

jointly with the Naturalists' Club and the Kellogg Wild
Flower Society of St. Louis at a picnic lunch, after which

they were sho\\Ti motion pictures of plant life by Mr, A. C.

Pillsbury.

NOTES.

Mr
Ausust

on '' m
Dr. Edgar Anderson, Geneticist to the Garden, spent thQ

month of June collecting plants in Pennsylvania, New York,

and Ontario, Canada. In July and August he visited Eng-

land where he consulted the herbaria of the Linnean Society

and of the British Museum.
Dr. George T. Moore, Director of the Garden, will speak

before the first national fuels meeting, arranged for Ameri-
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can engineers interested in the use and conservation of fuels,

October 13, on ''The Measurement of Atmospheric Pollution,

Visible and Invisible/'

Mr. George H. Pring, Horticulturist to the Garden, was on
the programme of the chautauqua at Piasa, Illinois, July 26-27,

when he was scheduled to deliver ;an address on '

' Collecting
Orchids in the Andes Mountains, '^ to make a talk on wild
flowers, and to conduct a field trip.

Among those visiting the Garden during the summer
months were: Dr. George R. Hill, Jr., formerly research as-

sistant at the Garden, now botanist for the American Smelt-
ing and Refining Co., Salt Lake City; Professor R. A. Stud-
halter, professor of biology, Texas Technological College,
Lubbock, Texas; Dr. H. M. Jennison, professor of botany.
University of Tennessee ; Mr. Dow V. Baxter, of the office of
forest pathology, Washington, D. C; and Miss Hanna Giers-
bach, of the Boyce Thompson Institute for Plant Research,
Yonkers, N. Y.
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STATISTICAL INFORJLVTIOX FOR
JUNE-AUGUST, 1927

Garden Attendance:

. Total number of visitors in June 26.081
Total number of visitors in July 26,631
Total number of visitors in August 31,208

Plant Accessions:

Total number of plants received as gifts in June 123
Total number of plants and seed packets received as gifts

in July 184
Total number of plants and seed packets received as gifts

in August * 99

Library Accessions:

Total number of books and pamphlets bought in June... 22

Total number of books and pamphlets donated in June.. 909
Total number of books bought in July 14
Total number of books and pamphlets donated in July... 819
Total number of books and pamphlets bought in August 4
Total number of books and pamphlets donated in August 118

Herbarium Accessions:
JUNE

By Gift

Bettis, Mrs. James R.—Plant from horticulture 1

Drusbel, Professor J. A.

—

Drosera rotundifoUa Linn, and
Senecio aureus Linn, van gracilis (Pursh) Britt.

from Ohio 2

Emerson, Miss Iva

—

Sisyriyichiuvi sp. from South

Dakota 1

Hume, H. Harold—Plants from Florida 10

Kellogg, John H.—Plants of Missouri 9

Mathias, Miss Mildred—Po^^iwaca sativa Linn, from
Missouri • ^

Mathias, Miss Mildred—^Mosses from Illinois S

Stark Bros.—Plant of horticulture 1

By Exchange

—

Epling, Dr. Carl C.—Plants of northern Idaho. 5

Field Museum of Natural History—Senecio sp. from

Peru ^

Iowa State College, by Professor L. H. Pammel—Plants
of Oregon, collected by Kirk Whited - 267

O'Neill, 0. S. B., Rev. Hugh—Plants of Florida 237

U. S. National Museum—Mosses of Mexico 144

U. S. National Museum—Miscellaneous herbarium dupli-

cates, mostly flowering plants 288
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By Purchase-
Harvard College Library—Photograph of RitclUa erecta.. 1
Merrill, G. K.—Lichenes exsiccati, Fasc. VI. Nos. 120-150 25
Moller, Dr. Hjalmar—Plants of Brazil, collected by Dr.

P. Dus6n 136
Porsild, Dr. Morten P.—Plants of Greenland 110
Stevens, Professor F. K—Fungi of Central and South
America, Hawaii, etc 740

Total 1,982

JTJtY
By Gift-

Allen, Professor C. E.

—

Pellionia Daveauana N. E. Brown
from horticulture 1

Ashe, W. W.—Plants of south Atlantic states. ! 5
Bucholtz, A. P.—Plants of Illinois 4
Gurney, James

—

Vihurnum sp, from horticulture 1
Keller, J. H.-^^Koelreiiteria paniculata Laxm. from Salt
Lake City, Utah 1

Kellogg, John H.—Plants of Dent County, Mo 12
Mathias, Miss Mildred

—

CogsicclHa daucifolia (Nutt.)
Jones, from Oklahoma , 1

California Academy of Science, by Miss Alice Eastwood—Sefiecio Douglasii DC, from Arizona 1

By Elxchange

—

United States National Museum—^Miscellaneous dupli-
cate ferns gO

University of Montreal, by Brother M, Victorin—Plants
of Quebec, Canada 338

Total 424

AUGUST
By Gift-

Meyer, G. F.—Hymen ocaUis occidentaUs (LeConte) Kth,
from Illinois 1

Seropyan, Mrs. Milton—jgaHx penfandra from horticul-
ture 1

By EJxchange

—

New York Botanical Garden—South American Cactacese.. 133

By Purchase

—

Sydow, H.—"Fungi exotici exsiccati," Fasc. XII-XV, Nos.
551-750, inclusive 200

Total
, ^
t

4



SOME FACTS ABOUT THE GARDEN

The Missouri Botanical Garden was opened to the public by Mr,

Henry Shaw about 1860. From that date to the death of Mr, Shaw,
In 1889, the Garden was maintained under the personal direction

of its founder, and, while virtually a private garden, it was, except

at certain stated times, always open to the public. By a provision

of Mr, Shaw's will the Garden passed at his death into the hands

of a Board of Trustees. The original members of the Board were
designated in the will, and the board so constituted, exclusive of

certain ex-offlcio members. Is self-perpetuating. By a further pro-

vision of the will, the immediate direction of the Garden is vested

in a Director, appointed by the Board of Trustees. The Garden
receives no income from city or state, but is supported entirely

from funds left by the founder.

The city Garden comprises about 75 acres. There is now in

process of development a tract of land of over 1,500 acres outside

the city limits which is to be devoted to (1) the propagation and

growing of plants, trees and shrubs, designed for showing either in-

doors or outside, at the city Garden, thus avoiding the existing diffi-

culties of growing plants in the city atmosphere; (2) gradually es-

tablishing an arboretum as well as holding a certain area as a for-

est reservation, with the idea that possibly at some future time this

may become the new botanical garden. About 12,000 species of

plants are growing in the Garden.

The Garden is open to the public every day in the year, except

New Year's, Fourth of July, Labor Day and Christmas—week days

from 8:00 a. m. until one-half hour after sunset; Sundays from De-

cember to April, 1:00 p. m. until sunset; from April to December,

2:00 p. m. until sunset

The main entrance to the Garden Is located at Tower Grove ave-

nue and Flora place, on the Vandeventer avenue car lino.

Transfer south from all intersecting lines. The Garden may also

be reached by Bus Route No. 12, to which all other motorbus lines

transfer.
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AMAZON WATER-LILIES AS ENGINEERS

It is unfortunate that one of the Garden's commonest ex-

hibits has to be grown in such a way that its most interesting

features are hidden from the public. Among the thousands who
ever\' summer stop to admire the huge leaves of the giant

water-lilies of the Amazon {Victoria regia Lindl. and Vic-

toria Cruziana d'Orb.) only a very few discover that the under

surface is strikingly different in appearance from the smooth,

green upper surface and even more interesting. This unfa-

miliar view of a familiar object is shown in plates 19 and

20, and demonstrates the mechanism that enables the great

leaves, which often reach five feet in diameter, to remain

smooth and unruffled throughout the season. The entire

under surface is spanned by a framework of narrow ribs,

attached at the stem and gradually tapering toward the

edge of the leaf. They are deep but narrow, at their largest

ends being about two inches deep and less than half an inch

wide. Joining them is a network of web-like side veins, unique

from the standpoint of plant anatomy, for though they are

scarcely as wide as a sheet of paper they are nearly as deep

as the main ribs which they knit together. Their general

position is shown in plates 19 and 20, and one or two, desig-

nated by arrows, are shown in closer view in plate 21. The

thorns which occur on the under surface are another detail of

construction well shown in this latter picture. Though they

liave a soft and harmless appearance they are actually so

(125)
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sharp and so close-set as to make it impossible to handle the
leaf without some sort of protection.

That the veins do form an efficient support has been dem-
onstrated again and again. By adding a light lattice work
to distribute the weight it is possible for a grown man to
stand on one of the larger leaves. By actual test it has been
shown that a single leaf can bear upward of 300 pounds of
sand before collapsing. Believing that a leaf which could sup-
port such a weight was a success from a purely mechanical
point of view, one was submitted to an expert at Washington
University for his opinion. He pronounced the design an excel-
lent one and made the further admission that he could not
suggest an improvement in any important detail. Thereforewhen the statement is made that were a mechanical engineer
to design a stiffening and supporting system for the leaf lie
would practically duplicate the actual pattern developed byNa ure herself it is not meant simply in the form of a general

™?r:. A""- i' l^
*''^' ^^^t in detail after detail the

nr!fS"^'?^^*',"|
°*

*i^
engineer, arrived at through his the-

soln ion «l?'t*^=' f}^'
^''^^'^ ^^ mechanics, parallel the

solution already worked out by the plant itself.

Wlierever an engineer is confronted with the problem of
.tifiening a circular flat plate, supported near the center, his
design will look very much like the one developed by the
water-lily of the Amazon. It so happens that this particular

are con-
problems, involving the same general principles, ure cux,-
stantly coming up. One cannot turn the pages of a machineiT

nnll£'' f ""^^ ^^^^"^^^ ^ ^^^t^^y ^'itl^o^t finding immer-

Z.w7 '
""'^f'

''' one detail or another show the same
construction as the water-lily leaf.

nn^l ^^'.
^''''' ^'^ ^^^\ *^e*^eins," and particularlv the sec-

!n Iv^' T' f .^^"^arl^able by reason of their great depth

sLnP I i'"'' ^'v^'^''
''^^*^' T^^ advantage of this unusual

ZTJLf^^'' T-^i"
one studies the laws of mechanics which

ohfj \ f -^^'^T^ ^i
supporting beams. Experts in me-

chanics, studying the underlying mathematics of {he problem,
have determined that the end-to-end stiffness of a supportingbeam is proportional to its width and to the cube of its depth
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(R-=k w d^). In other words, a beam 3 inches deep is 27
times as rigid under end-to-end pressure as is one only 1 inch
deep ; while one 3 inches wide would be only 3 times as rigid

as one 1 inch wide. For this reason the supporting ribs of
flat plates are commonly made much deeper than wide. In
developing its peculiar veins the plant has done only what
an engineer would have advised it to do. There is one danger
in making supporting ribs so narrow: that they wiU buckle
under side pressure. This can be overcome, however, by a
supporting system of cross-ribs, and here again the plant has
copied the machine designer, or perhaps we should say that
the machine designer has copied the plants, since Victoria
lilies must have floated on the Amazon long before man made
his first rude machines.

One feature of the Victoria leaves, and one rather com-
monly met with through the plant world, is also a common

- feature in machine design. That is the manner in which the

supporting ribs, large and heavy where they are attached

to the stem, gradually taper toward the edge as the strain

becomes less and less. The problem of the plant has been

essentially that of the engineer: to produce the maximum
amount of strength with the minimum amount of material.

Both have saved material by tapering off the ribs toward
the edge of the supported plate or leaf.

The interior construction of the ribs shows another way in

which the lily has held to this same principle of economy
in construction. From the standpoint of pure mechanics, a

hollow tube is much stronger than would be a solid column

made from the same amount of material. Study of the ribs

in cross-section shows that they are practically hollow tubes

a mere shell of hard tissue filled with a light, spongy mass

of cells (pi. 21, fig. 1).

Only in its spiny surface does the construction of the water

lily depart radically from that of similar machines. There

it does so for the reason that the plant has a problem peculiar

to itself, that of defense. If man-made machines were sub-

ject to attacks from browsing animals, then we might expect

them, too, to bear a surface armour of sharp spines.

So much for the facts in the case. It can be stated flatly

?
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and
constructed, and all that we have learned

laws of mechanics, about stresses and loads, would not enable
IIS to improve upon their design. As to the interpretation of
the facts it is another matter altogether. How such leaves
have originated, we do not know. In discussing what proc-
esses have brought them to perfection we fall into the habit
of saying, "The plant strengthened this vein" or, ''Nature
designed this leaf," as though it had been actually a con-
scious and mteUigent process. What we do know about plants
and animals makes us believe that such is not the real ex-
planation, but that these leaves are as they are through the
working out of the laws of Nature. What those laws are

yet only dimlv susnect. Weaiiu now iney operate we can as
talk about the *'Si rvival of those fittest to survive

and Disuse." but we are nnt a>
anything very definite a „. ^......^... ^^, .. ...^,
not have operated. Here, as everywhere, what we have
learned so far carries us only a little way. Further than
that we cannot go as yet, but must frankly say, "We do not

1.

THE MEDICINAL PLANT GAEDEN
(Contintied from September Bulletin)

united States Pharmacopoeia, Tenth Decennial RevisionAcomtum Napellus (monkshood)
2. Aloe Perryi (aloe—Succulent House)
5. Aloe vera (aloe—Succulent House)
4. Aloe ferox (aloe—Succulent House)
6. Althaea officinalis (marsh-mallow)
6. Zea Mays (com)
7. Dryopteris Filix-mas (male fern)
8. (^trus Aurantium var. sinensis (Tropical Fruit House)
9. Tolmfera Pereirae (balsam of Peru—Economic House)

10. Atropa Belladonna (deadly nightshade)
11. Cannabis sativa (Indian hemp)
12. Cinnamomum Camphora (camphor—Economic House)
13. Capsicum, frutescens (Cayenne pepper)
14. Elcttaria Cardamomum (cardamon—Economic House)
15. Carum Carvi (Caraway)
16.-Ehamnus Purshiana (cascara sagrada)
17. Cimicifuga racemose (black cohosh)
18. ov. oi v^incnona (seedlings of C. officinalis

under cultivation)
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19. Citrullus ColocyntMs (bitter apple)

20. Digitalis purpurea (foxglove)

21. EcbaUium Elaterium (squirting cucumber)
22. Claviceps piirpurea (ergot of rye)

23. Gentiana lutea (gentian root)

24. Glycyrrhiza glabra var. typica (licorice)

25. Glycyrrhiza glabra var. glandulifera (licorice)

26. Gossypium lierhaceum or other species (cotton)

27. Tunica Gi'avatnvi (pomegranate—Economic House)

28. Hydrastis canadensis (golden seal)

29. Byoscyamus iiiger (henbane)
30. Citrus Medica var. Limomum (lemon—Tropical Fruit House)

31. Linuni usitatissimum (flax)

32. Lohelia inflata (Indian tobacco)

33. Mentha piperita (peppermint)
34. Mentha spicata (spearmint)
35. Strychnos Nux-vomica (Quaker button—seedlings under culti-

vation)
36. Papaver somniferum (opium poppy)

37. Papaver so7nniferum var, album (white opium poppy)

38. CucurMta Pepo (pumpkin)
39. Podophyllum peltatum (mandrake)
AO.-Prunus serotina (wild cherry)

, . *.x

41. Rheum officinale and other species of Rheum (Chinese rhubarb)

42. Rheum palmatum (Chinese rhubarb)

43.""JR/m5 glabra (sumac)
44.-JSosa gallica (rose)

45.- Sp. of Salix (source of salicin)

46.—Sp. of Populus (source of salicin)

47. Urginea maritima (sea onion—in Peat House)

48. Polvgala Senega (Seneca snakeroot)

49. Aristolochia Serpentaria (Virginia snakeroot)

50. Aristolochia reticulata (Texas snakeroot)

51. Brassica nigra (black mustard)
52. Brassica juncea (black mustard)
53. Datura Stramonium (jimson weed)

5ir Liquidambar styraciflua (American storax)

55. Toluifera Balsamum (balsam of tolu—Economij; House)

56.--l7Zm«5 fulva (slippery elm)

57. Valeriana officinaUs (valerian)

58. Zingiber officinalis (ginger—Economic House)

National Formulary, Fifth Edition

1. Adonis vernalis (pheasant's eye)

2. Aletris farinosa (star grass)

3. Althaea officinalis (marsh-mallow)

4. Angelica Archangelica (angelica)

5. Pimpinella Anisum (anise)

6. Apium graveolens (celery)
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7. Apocynum cannahinum^ (Indian hemp)
8.' Aralia racemosa (American spikenard)
9. Arnica montana (arnica)

10. Asarttm canadense (wild ginger)
11. Asclepias tuberosa (pleurisy root)
12. Avena safiva (oats)
13. Baptisia tmctoria (wild indigo)
14.- Sp. of Berberis (barberry)
15. Bryonia alia (bryony)
16. Bryonia dioica (bryony)
17. Scleniccreus grandiflorus (night-blooming cereus — Succulent

House)
18. Calendula offlcinaJis (marigold)
19. Castanca dentata (chestnut)
20. Nepeta Cataria (catmint)
21. Canlophyllum thalictroides (blue cohosh)
22r- CMonanthus virginica (fringe tree)
23. Coffea arabica (coffee—Economic House)
24. C07iium macuJatum (poison hemlock)
25. Convallaria majalis (lily-of-the-valley)
26. Coptis trifolia (gold-thread)
27. Coriandrum sativum (coriander)
2^-Cornus florida (flowering dogwood)
29. Dicentra canadensis (squirrel corn)
30. Dice7itra Cncvllaria (Dutchman's breeches)

(lady-SS
^''^^''''^''^ ^"^^ ""^^^^ ^P^^^^s of Cypripedium

32. Delphinium Ajacis (larkspur)
33. Dioscorea villosa (wild yam)

35* ^Z^Z'^n?^^^^"'^ ^li
"^^^^^ '^^^*^« of I^^osera (sundew)

6b. ^olanum Dulcamara (bittersweet)
36. Brauneria angustifolia (purple cone-flower)
6i. ^±.UGnymus atropurpurea (wahoo)
38. Eupatorium perfoUatum (boneset)
39. Tussilago Farfara (coltsfoot)
40. Ficus Carica (fig—Tropical Fruit House)
41. Foeniculum vulgare (fennel)
42 -Rhamnus Frangula (buckthorn)
43. Galega officinalis (European goat's rue)
44. Gelseminm sempervirens (yellow jessamine)
45. Geranium macuJatum (crane's-bill)

47 S-f^;'"'"
fierlaceum and other species of Gossypium (cotton)

47. Grindelia squarrosa (grindelia)
^.^utny^/

iS.'-Eamamelis virginiana (witch-hazel)
49. Humulus Lnpuhts (hops)
50—Hydrangea ariorescens (seven-barks)
51- Inula Heleniiim (elecampane)
52. Iris florentina (orris root)
53. Iris germanica (orris root)
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54. Iris pallida (orris root)

55. Iris versicolor (blue flag)

b^-Juglans cinerea (butternut)

57^Junipertis comintniis (juniper)

58. Arctiiivi Lappa (burdoclc)

59. Arctium minus (burdock)

60. Yeronica virgitiica (Culver's root)

61. Malva rotnndifolia (mallow)

62. Malva sylvestris (mallow)

63. Pistacia Lentiscus (mastic—Economic House)

64. Matricaria Cliamomilla (German chamomile)

65. Melilotus officinalis (yellow sweet clover)

66.—Dap7me Mezerenm (mezereon—Economic House)

67. Mitchella repens (partridge berry)

QS-Myrica cerifera (wax myrtle bark)

Q^-Myrica carolinensis (wax myrtle bark)

70. Passiflora incarnata (passion-flower)

71. Phytolacca dccandra (poke)

72. Piper nigrum (black pepper—Economic House)

-Populus halsamifera and other sp. of Populus (Balm of Gilead)

14:r^Quercus alha (white oak)

75r-Rhamnus cathartica (buckthorn)

l^r-Ruhus idaetis (raspberry)

ll.~-Ittibus strigosus (raspberry)

78. Rumex crispus (curled dock)

79. Rumex ohtusifalius (curled dock)

80. Serenoa serrulata (saw palmetto—Palm House)

SlrSawhuc^is canadensis (elder)

82, Sanguinaria canadensis (bloodroot)

%Z^^assafras variifoUum (sassafras)

Sir- Cytisus scoparius (broom)

85. Scutellaria lateriflora (skullcap)

86. Senecio aureus (life root)

87. Solanum carolinense (horse-nettle)
_

88. Tamarindus indica (tamarind—Economic House)

89. Taraxacum Leontodon (dandelion)

90. Thvvnis vulgaris (thyme)

91. TrifoUum pratense (red clover)

92. Trhlinm erectum and other species of Tnllmm (Beth root)

93. Agropyron repens (couch grass)

94. Yanilla planifoUa (vanilla—Bromeliad House)

95. Terhascum phlomoides (mullein)

96. Yerhascum ihapsiforme (mullein)

97. Yerhascum Thapsus (mullein)

^Sr-Yihurnum Opulus (cramp bark)

99^Yihnrnu7n prunifolium (black haw)

100- Zanthoxyluvi americanum (northern prickly asn)

101.. ZanthoxyJum clava-HercuUs (southern prickly ash)

102. Zea Mays (corn)
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Non-official list

1. Ahms precatorius (Jequirty)
2. Acacia araMca (gum arable—Peat House)
3. Achillea Millefolium (yarrow)
4. Achillea Ptarmica (sneezeweed)
5. Acorus Calamus (sweet flag)
6. Actaea alha (white snakeroot)
7. Actaea rubra (red snalceroot)
8. Adiantum pedatuvi (maidenhair fern)
9. Agave americana (century plant—Cactus House)

10. Agrimonia parviflora (agrimony)
11. Allium stellatum (garlic)
12. Amomum Cardamon (round cardamon—Economic House)
13. Anchusa capensis (alkanet)
14. Anchusa officinalis (alkanet)
15. Ancthum graveolens (dill)
16. Anthemis arvensis (corn chamomile)
17. Anthemis Cotula (dog fennel)
18. Anthemis nobilis (garden chamomile)
19. Anthemis tinctoria (yellow chamomile)
20. Antiaris toxicaria (upas tree—Economic House)
21. Apocymim androsaemifolinm (spreading dog-bane)
22,'AraUa nudicaiiUs (American sarsaparilla)
2Z.-Aralia spinosa (Hercules' club)
24. Argemone mexicana (Mexican poppy)
25. Ainsaema Dracontiuvi (green dragon)
26. Arisaema triphyUum (Jack-in-the-pulpit)
27. Artemisia Absinthium (wormwood)
28. Artemisia annua (annual wormwood)
29. Artemisia frigida (pasture sage brush)
30. Artemisia vulgaris (common mugw^ort)
31. Asclepias incarnata (swamp milkweed)
32. Asclepias phytolaccoides (poke milkw^eed)
33. Asparagus officinalis (asparagus)
34. Baptisia austraUs var. sulphurea (false indigo)
S5.-Benzoin aestivale (spice bush)
36. Bifora radians
37. Borago officinalis (borage)
38. Brassica Napus (rape seed)
39. Carduus Marianus (milk thistle)
40. Carica Papaya (papaw—Economic House)
41. Carthamus tinctorius (American saffron)
42. Cassia marilandica (American senna)
AZ-r-Celastrus scandens (waxwork)
44. Chelidonium majus (celandine)
45. Chelone glabra (balmony)
46. Vhenopodium ambrosioides anthelminticum (American worm-

seed)
47. Chrysanthemum cinerariaefolium (insect flowers)
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48. ClivysantTiemum leucanthemum (ox-eye daisy)

49. Cichorium Jntyhus (chicory)

50. acuta maculata (water hemlock)

51. Coceulus laurifolhis (Economic House)
52. Cocos nucifera (cocoanut—Palm House)
53. Coix Lacryma-Jodi (Job's tears)

54. ColUnsonia canadensis (stone root)

55. Comnielina communis (hay-flower)

5G. Cuminum Cyminnm (cumin)
57. Cunila origanoides (dittany)

58. Cynoglossum officinale (hound's tongue)

59. Cypcrus Papyrus (Egyptian paper plant)

60. Datura ar'borea (angel's trumpet)

61. Datura fastuosa
62. Datura ivoxia
63. Datura Metel (entire-leaved thorn-apple)

64. Datura meteJoides
65. Datura Tatula (purple thorn-apple)

66. Delphinium Consolida (larkspur)

67. Delphinium Staphisagria (stavesacre)

68. Dictamnus alius (burning bush)

69. Digitalis amtigua (foxglove)

70. Digitalis lanata (foxglove)

71. Digitalis lutea (foxglove)

72. Digitalis sitirica (Siberian foxglove)

IZr'Diospyros virginiana (persimmon)

74. Eschscholtzia califarnica (California poppy)

75. Enpatorium purpureum (boneset)

76. Eupatorium urticaefoUum' (white snakeroot)

77. Euphorbia corollata (flowering spurge)

78. EuphorUa splendens (Christ's thorns)

79. Fumaria officinalis (fumitory)

80. Oillenia stipulata (American or false ipecac)

81. IlcUanthus annuus (sunflower)

82. Heuchera amerlcana (alum root)

83. Ilevea Irasiliensis (rubber tree—Economic House)

84. Hyoscyamus alhus (henbane)

85. Hyoscyamus pietus (henbane)
, ^. ^ , , x.

86. Hypericum cistifoUum (round-podded St. John s-wort)

87. Hypericum perforatum (common St. John's-wort)

88. Hyssopus offlcinalis (garden hyssop)

89. Isatis tinctoria (dyer's wood)

91. Laurus nobilis (sweet bay—Economic House)

92. Lavandula Spica (lavender)

93. Lavandula vera (lavender)

94. LeiHsticum officinale (lovage)

95. Liatris scariosa (button snakeroot)

96. Linum Leioisii (flax)

97. Lithospermum cancscens (hoary puccoon)
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98. Lobelia cardinalis (cardinal flower)

inn f^?^^'« m^hilitica (great lobelia)
100. Lobelia spicata (pale spiked lobelia)
101. Mamhot utilissimn (Economic House)
Tkt Y^^>'rumim vulgare (hoarhound)
103. MarUjnia louisiann (devil's claw)

10^' mIviT''' !^''.^^'"« (scentless chamomile)
105. MeUlotus officinalis (white sweet clover)
106. Melissa officinalis (lemon balm)

\ll 5{^'^f
^^''^^"^ canaden^e (Canada moonseed)

108. Mentha arvensis (corn mint)
109. Mentha arvensis var. pipera^cens (Japanese mint110. Monarda didyma (Oswego tea)

^''^P^"^'^ ™^^t
111. ^onar^fa ;?siMZosa (wild bergamot)
112. Monarda punctata (horse-mint)

uf ^f«"^'-« P^l/salodes (apple of Peru)114. Mcotiana Tabacum (tobacco)
115. 2,igella damascena (love-in-a-mist)
116. Nopalca coccinellifera (Cactus House)
117. Oci7num Basilicum (sweet basil)
118. Osmorhiza longistylis (sweet cicely)

??J- J«':("^«'««*
^epen* (feverfew)

D l^^T'* ^«««f?en,sis (lousewort)

5M: SScrilSr^.lJf; ^»--^=>- House

,

?S' p'7^''/'' P«2/ZZi«m (fleawort)

135. i?tt6m tinctorum (madder)
^

;^?- ^"^"'« "'*»*« (adulterant of spigelian337. Ruelha strepens (smooth rSellia) ^
]il-

^''^. oraveolens (garden rue)
^

139. Salvta austriaca
140. fi-oZvic Horminum
141. .9azt.ja oi??ctnaZi* (garden sage)
142. Salvia Sclarca (clary)
143. ^fl«ic«7a canadensis (sanicle)
144. SamcuJa mnrilandica (sanicle)
145. Soponanfl officinalis (bouncing Bet)

123.
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146. Satureja liortensis (savory)
147. Scrophularia marilandica (fi^vort)

148. Senecio vulgaris (common groundsel)
149. Sesamum indicum (benne—Economic House)

150. Sinapis alha (white mustard)
151. Smilacina racemosa (false Solomon's seal)

152. Simphytum officinale (comfrey)

153. Tanacetum vulgare (tansy)

154. Tnalictrum dioicum (early meadow rue)

155. Trigonella Foemtm-Graecum (fenugreek)

156. Yerhascum Blattaria (moth mullein)

157. Verdena hasfata (blue vervain)

l^S^'-Yihunium Lentago (nanny-berry)

Acknowledgments for seeds and plant materials received

for the medicinal garden during 1926-27 are due the fol-

lowing :

Dr. W. W. Stockberger, Bureau of Plant Industiy, ^^ ash-

ington, D. C.

Dean B. R. Series, Division of Pharmacy, South Dakota

State College, Brookings, South Dakota.

Dr. Wm. 0. Richtmann, Department of Pharmacy, Univer-

sity of Wisconsin, Madison, Wisconsin,

Dr. G. A. Russell, care Vick Chemical Company, Greensboro,

North Carolina.

Dr. Bruns-

wick, New Jersey.

Mr. 0. S. Ledmann,' care Luyties Pharmacy Company, St

Louis. Missouri

Dr. Arno Viehoever, Philadelphia College of Pharmacy &

Science, Philadelphia, Pa.

DAMAGE TO THE GARDEN BY THE CYCLONE OF
SEPTEMBER

hasNo year in the historj^ of the Garden

damage both to buildings and plants as that ot 1927. W itn

hailstoion
that

a few months later a cyclone would visit St. Louis. The

Garden, however, was unusually fortunate m being just on

the edge of the cyclone area. The path of the storm started

within one block of the western boundarv of the Garden,

several factories on Vandeventer Avenue being badly dam-
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aged. From here it continued north on Kingshighway to
Manchester, then northeast, crossing Forest Park Boulevard
and Lindell Boulevard, north on Sarah almost to St. Louis

The greenhouses withstood the pressure of the high wind
remarkably well, and not a single pane of glass was broken
in the large conservatories. All the conservatories had just
been repaired from the damage of the hailstorm of May 28,
using a new type of glazing with bronze clips to hold each
pane in place. Under the old type of glazing the vacuum-
like pressure caused by the wind in the interior of the Palm
House would probably have blown out as many as 500 panes
of glass and carried them as far as the main gate. The only
damage to the Garden buildines
where all the copper gutterir.^ ^,. ...^ ^^^.., ^^^^, „^„^^ ^.^^

attached boards, was torn off and carried over the ridge of
the roof into the nursery. This caused the breaking of twenty
panes of glass on the south span of the house.

The greatest damage done was to the specimen trees in vari-
ous parts of the Oarden. Two hundred and six trees, vary-
ing from 4 to 18 inches in diameter, were either ruined or
injured. Unlike in previous storms the hardwood trees suf-
fered to the same degree as the soft-wooded species. The
greatest havoc was wrought west of the Economic Garden and
around the Grove, and west and east of the large conserva-
tories, where the trees were either upheaved or the terminal
branches twisted. One of the greatest disasters was the de-
capitation of the specimen maidenhair tree east of the Fern
House. This tree best illustrated the unusual habit of graft-
ing by inarching (see Decern!
uetin). The large Scotch elm west of 'the old residence (de-

BUL

ly May, i

terminal

Bulletin

was
capitated. The trunk of the largest persimmon in the Garden,
which had dominated the north entrance to the Grove, was
twisted off about 12 feet from the ground. This tree was
struck bv liehtnins* dnrin» iQfift „+ ,,t1,;^Vi +iTv,« u ,,T„r. ^n.\\i
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from its terminal branch down to the ground, opening up a

fissure 10 inches vride at the base. It was again struck in 1922.

However, its destruction cannot be laid to a weakened condi-

tion caused by previous storms, because the heartwood was in

perfect condition at the broken area. One of the brge speci-

men bald cypresses, west of the power plant, was completely

twisted off a few feet from the ground. The greatest amount of

injury was naturally among the soft maples, sycamores, and

ailanthus. The latter, due to their root formation, were in

most cases blown down and uprooted.

Following is a list of the kind of trees and the number of

specimens injured:

OakSoft maple 1^

Elm 2

Ailanthus 8 Sassafras

2

Plum 2

2

5
Tulip tree 3

Gingko 3

Persimmon 3 Hawthorn..., 5

Ash
Hackberry 3

Sycamore 1^ Evonymus Bungeana 5

Populus..V.V 7 Willow... 6

Osage-orange 4

Magnolia glauca 2

Sumac .

.

7 ^^^^^

Catalpa *

Buckeye 2
1

Cherry 2

Black locust 2

The following were destroyed

:

Soft maple 19

Total 101

Elm 2

Ailanthus 6

1Gingko
5
1

Persimmon
Oak
Populus 9

Plum 1

Paper mulberry 1

Cypress 1

Papaw 3

Evonymus Bungcana, 11

Catalpa 4

Buckeye 2

Plum 1

Hawthorn 1

Sycamore 1

Mulberry 5

Osage-orange 3

Magnolia glauca 3

Honey locust 2

Sumac
Cherry
Paulownia
Coffee bean 3

Black locust
^

Apple 2

Box elder. •

^
Willow 1

Sweet gum
j

1

Total 105

7
3

1
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THE FOURTH ANNUAL DAHLIA SHOW
The fourth Annual Dahlia Show was held in the Floral

Display House on October 1-2. Though the weather had been
anything but favorable, both amateur and commercial sec-
tions were well represented. Judges for the amateurs section
were

: W. A. Bangs, Springfield, Mo. ; L. B. Dover, Clayton,
Mo.; and August Koch, Supt. Garfield Park Greenhouses,
Chicago, 111. Judges for the commercial section were : B. H.
Johanning, Webster Groves, Mo.; Edw. F. Nolte, Webster
Groves, Mo.; and F. M. Davis, Wellston Station. Mo.
The bronze medal of the American Dahlia Society for the

most meritorious exhibit in the amateur section was awarded
to Edw. F. Nolte of Webster Groves for his exliibit of a col-
lection of five varieties. The Society's silver medal for the
most meritorious exhibit in the commercial section was award-
ed to the Highland Gardens for their exhibit of a similar col-
lection. Ribbon prizes were awarded in the other classes as
follows

:

SECTION A—AMATEUR
Class No. 1 (Specimen Cactus) —1st, 2nd and 3rd: Richard

Kramske, Route 9, Jefferson Barracks, Mo
Class No. 2 (Hybrid Cactus)—1st, H. R. kartman, 5206 Louisiana

Ave., St Louis; 2nd, E. F. Nolte, 667 W. Lockwood Ave., Webster
Groves. Mo.; 3rd, H. R. Hartman and H. J. Wichman, 11 Sarah St.,
Webster Groves, Mo.

Class No. 4 (Decorative)—1st, Florence Kelley, luka. 111.; 2nd.
H. J. Wichman; 3rd, E. F. Nolte

Class No 6 (Peony)—1st. Richard Kramske; 2nd, E. F. Nolte;
3rd G. A. Smith, 5466 Plover Ave., St. Louis.

Min-%1^''^ ^ i^°S'^r''^~^^' ^- ^- Jolianning, Webster Groves,

fward
"' "^^ Lanham St., St. Louis; 3rd, no

c:.?frfiA°- ^
l^^i,'!,'^''^]-^^'^*'

Richard Kramske; 2nd, J. L. Ram-
sey 1516 Locust, Eldorado, 111.; 3rd, Dr. W. R Hewitt

3rd Dr w' R HewitT^"^^*'
^' ^' ^°^^^' ^^^' ^^^^^^"^ Kramske;

9rS^^^^ iJ°MM/^o"f*iP'' ""^ ^^"^ varieties) -1st. E. H. Johanning;
2nd, E. P. Nolte; 3rd, Dr. W. R. Hewitt.

Class No 12 (Collection of five varieties)—1st, E. P. Nolte (alsobronze meda ) ; 2nd, Richard Kramske; 3rd. F. J. Filers.

^f^^^f
No 13 (Case of ten blooms)-lst, E. H. Johanning; 2nd,

Dr. W. R. Hewitt; 3rd, no award

mSfL^T'-n"* ^Z^^l^
""^ ^''^ blooms)-l.st, E. H. Johanning; 2nd.

Florence Kelley; 3rd. Dr. W. R. Hewitt
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Class No. 15 (Most artistic vase)—1st, Richard Kramske; 2nd,

Florence Kelley; 3rd, Dr. W. R. Hewitt.
_

Class No. 16 (Davis cup for collection of six varieties) -1st and

2nd, E. F. Nolte; 3rd, no award.

SECTION B—COMMERCIAL
Class 1 (Specin^en Cactus)-lst Highland Gardens^ Bangs Bros

2021 North Fort Ave.. Springfield, Mo.; S^^i' J" W- Bibb 55^4

Cabanne, St. Loui.s; 3rd, L. B. Dover Route 1, Box ^^O. Clayton Mo

Class 2 (Hybrid Cactus) -1st. L. B. Dover; 2nd, Highland

%lr4'[&ec'orrth?5-lst. Highland Gardens; 2nd. J. W. Bibb;

^^'cia!s I (^ryf-irJ^W.%"S; 2nd. Highland Gardens; 3rd.

J. W. Bibb. ^.^^
Class 7 (Pompon)—1st, J. W. Bibb

^ q^h t R Dover
Class 8 (Seedling)-lst, J. W. Bibb; 2nd and ^y*^' ^-

^{^ °°J,";-
Class 10 (Show)—1st, Highland Gardens; 2nd, J. W. Bibb, 6va,

Highland Gardens. n^^vpr
Class 11 (Collection of ten varieties) -1st L B. Dover

Class 12 (Collection of five varieties)—1st, Highland Gardens

'"SsflTcBe^dkplay^-lst, Highland Garden.; 2nd, J W. Bibb.

Class 14 (Most artistic vase)—1st and 2nd, J. W, Bibb, 6va,

L. B. Dover.

GENERAL SEMINARS, SHAW SCHOOL OF BOTANY
SEPTEMBER 30

HELD IN WASHINGTON. D. C. JUNE 13-22, 19^7

OCTOBER 7

Topic by E. H. Runyon.-PECTIC SUBSTANCES AND PECTIC

ENZYMES
' rSeSr/a'nd nomenCature. P.ct.c

^'^^^^J^J^i^^,
K^lctfntrnl'Tnur'^os;rsnSta?c:s^^tn™.^^^^^^^^
be complex C^MS salts containing "^binose salaotose

are water-soluble, neutral substances, and pectic acias, %vm

are gelatinous .. Winces

B. occurrence. Associated, -ith cellulose and
^-J^f^J^^^l

Metabolic changes D""^^
[%"^\^|li^n"t. a building mate-

^- ^T^^.^rSS!- faJt^oV T^ rscSubility to disease, in
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abscission and senescence; (2) Economically: setting of

jellies, retting of flax and other fibers, keeping qualities of

vegetables and fruits, mealiness, etc.

II. Pectic enzymes
A. Classification. Protopectinase hydrolyzes protopectins to

pectins. Pectase hydrolyzes pectins to pectic acid, methyl
alcohol, and acetone. Pectinate hydrolyzes pectins and pectic

acids to galactose^ arabinose, galacturonic acid
B. Occurrence
C. Importance

Bibliography
Carr^. M. H., and Home, A. S.—Pectic constituents of apples.

Ann. Bot 39:811-830. 1925; 41:193-238. 1927.
Davison, F. R., and Willaman, J. J.—Pectic enzymes. Bot. Gaz.

83:329-361. 1927.
Dor^, W. H.—The chemistry of pectin and its industrial applica-

tions. Indus. Engin. Chem. 16:1042-1044. 1924.
Ehrlich, F., and Sommerfeld, R. v.—Die Zusammensetzung der

Pektinstoffe der Zuckerriibe. Biochem. Zeitschr. 168:263-323.
1926.

Harter, L. L., and Weimer, J. L.—Rhizopus pectinase. Joun
Agr. Res. 24:861-878. 1924. Am. Jour. Bot. 10:245-258. 1923.

Paton, J. B.—Pollen and pollen enzymes. Am. Jour. Bot. 8:471-
501. 1926,

Sucharipa, R.—Protopectin of lemon peel. Jour. Am. Chem. Soc.
46:145-156, 1924,

OCTOBER 14

Topic by A. F. Bucholtz.—THE STUDY OF THE ORIGIN OF
CULTIVATED PLANTS WITH THE PURPOSE OF DETER-
MINING THEIR VARIABILITY

I. Introduction
The present status of the study of distribution, and breeding of
cultivated plants. The work of the Russian school of applied
botany—the Institute of Applied Botany and Plant Breeding at
Leningrad

IL Methods suggested by N. Vavilov
A. The law of homologous series of variation

Species and genera more or less closely related to each other
are characterized by similar series of variations with such a
regularity that, knowing a succession of varieties In one
genus and species, one can forecast the existence of similar
forms and even similar genotypical differences in other
genera and species. The true Llnnean species are definite
systems of forms and not casual collections of separate
varieties

B. The study of the centers of origin of cultivated plants with
the purpose of utilizing the potential sources of varietal
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and

phylogenetics
5tiiHiPft nf Oriein of Cultivated Plants

A. Methods suggested

1. The differentiation of a given plant into Linnean species

and genetical groups by the aid of morphology, taxonomy,

hybridization, cytology, reaction to parasites, etc.

2. The determination of the areas of those species in the past

and present and the centers of concentration of their

hereditary diversity in different regions and countries

B. Primary and secondary crops

Primary crops are ancient crops known only as cultivated

plants J 1 J ixu
Secondary crops have originated from weeds admixed with

primary crops

C. Centers of origin of wheat and rye

D. Common world centers of origin of cultivated plants

Bibliography
Vavilov N.—Studies on the origin of cultivated plants. BulL

Appl. Bot. & PI. Breeding 162:1-248. 1926.
^ ^

Vavilov, N.—The law of homologous series of variation. Jour.

of Genetics 12:47-89. 1922.

De Candolle, A.—L'origine des plantes cultiv^es. 1882.

Willis, J. C—Age and area. Cambridge, 1922.

Vavilov, N.—Immunity to fungous diseases. Jour, of Crenetics

4' 48-65. 1914,

Vavilov, N.—A contribution to the phylogenesis of wheats. Bull.

Appl. Bot. & PI. Breeding 15:1925. « „ . , t^ ^

Vavilov N.—On the origin of cultivated rye. Bull. Appl. Bot.

& PL Breeding 10:7-10. 1917. ^ni^ioio
Bailey, L. H.—Standard Cyclopedia of Horticulture, 1914-1919.

OCTOBE'R 21

Topic by Mildred El Mathias.—STUDIES ON UMBELLIFERAE

L Morphological survey of the family with especial
Jff^^^^^^^^^

fruit characters and their relation to a phylogenetic arrangement

of the genera
IL The genus Glehnia Schmidt

A. Morphology of the genus

B. Relationships in the family

C. Geographical distribution

D. Taxonomy of the genus

^fiSet^^ J-Carpologie compar^e de L'Archangelica officinalis

Xffm et du Sedanum palustre (L) Moench. CandoUea

—li^Sparen '^ flottaison du fruit chez les Ombellif^res

aquatiiSs et le probleme des adaptations. In manuscript.
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Domin, K.—Morphologische und phylogenetische Studien iiber

die Famille der Umbelliferen. Ceska Akad, Cis. Fran. Jos.,

Bull. Intern. 13:108-152; 14:1-59. 1909.

Gray, Asa~Bot. Jap. in Mem. Am. Acad., N. S. 6:377-449. 1859,

Lamarliere, Geneau de— Recherches morphologiques sur la

Famille des Ombelliferes. 1-176. 1893.

Recherches sur le Developpement de quelques Ombel-
liferes. Rev, gen. d. Bot. 5:159-171; 224-229; 258-264. 1893,

Saunders, E. R.—On carpel polymorphism. I. Ann. Bot. 39:123-

167. 1925.

Schmidt, F.—Prolusio Florae Japonicae In Miq. Ann. Mus. Bot.

Lugd. Bot, 3:61. 1867.
Flora Sachalinensis in Mem. Acad. Imp. Sci. St. Peters-

bourg, VII, 122:138-140. 1868,

J J

NOTES
Dr. Roland V, L. La Garde has been appointed Research

Assistant on the staff of the Missouri Botanical Garden.
Dr. George T. Mo:ore, Director of the Garden, spoke before

the Collinsville Study Club, October 18, on *' Sensations in

Plants.

Clarence E. Kobuski, Ph.D. Washington University, 1927,

has been appointed Assistant at the Arnold Arboretum of

Harvard University. '

Recent visitors to the Garden include Dr. J. N. Rose, of

the United States National Museum, and Mr. P, G. Russell, of

the Bureau of Plant Industry, "Washington, D. C.

Dr. George T. Moore addressed the smoke-abatement ses-

sion of the National Fuels Meeting, October 13, on ''The

Measurement of Atmospheric Smoke Pollution Visible and
Invisible.''

Dr. J. M. Greenman, Curator of the Herbarium, IVIissonri

Botanical Garden, and Professor of Botany, Washington Uni-
versity, has been placed in charge of graduate work in the
Henry Shaw School of Botjany.

Mr. G. H. Bring, Horticulturist to the Garden, is giving a
special gardening course of twelve lectures to the cemetery
superintendent of St. Louis and the surroundinsr district.

Twenty-two men have registered

Ernest Shaw Reynolds, Ph.B., A.M., Bro^\^ University,
1907, and Ph.D. University of Illinois, 1909, has been ap-

o
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iolog}^

School of Botany of Washington University and Physiologist

to the Missouri Botanical Gnarden.

David Linder, Ph.D. Harvard University, 1926, Instractor

in Botany in Washington University and Mycologist to the

Missouri Botanical Garden, after a year's leave of absence in

to

worlv in Washington University and the Garden.

Dr. W. W. Lepeschkin, Professor and Dean of the de-

partment of Natural Sciences of the Russian People's Uni-

versity in Prague and member of the committee for teach-

students
Washin

ogist to the Missouri Botanical Garden, is giving a course of

lectures at Washington University on the "Physiological

Processes of Plants from a Physico-chemical Standpoint."

Dr. Lepeschkin's lectures are being attended by members

of the faculty and graduate students from several depart-

ments of the University.

Volume 14, Number 3, of the Annals of the Missouri Bo-

tanical Garden has been issued during the last month.
_

The

entire number, consisting of 148 pages with 6 plates, is de-

voted to a paper by Dr. E. B. Payson, formerly Teaching

Fellow in the Henry Shaw School of Botany and, until his

sudden death last spring, Professor of Botany at the Uni-

versity of Wyoming. Dr. Payson's paper is entitled **A

Monograph of the Section Oreocarya of Cryptantha." As in-

dicated in the title, it classifies and describes a closely related

group of plants belonging to the Borage family. Native

mainly to w^aste areas in arid regions of the west, they are

as a group characterized by their lack of conspicuous dif-

ferences between the several species. Dr. Payson's careful

work, particularly in studying their seeds, or more correctly

speaking their nutlets, has shown that precise differences do

exist and has enabled him to describe and classify the 46

species in an orderly fashion.

Students pursuing graduate M'ork in the Henry Shaw

School of Botany, either in the laboratories at the :Missouri
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Washin
sity, during the current academic year are as follows

:

Instructor.~-Ernest Hocking Kunyon, B.S. University of
Chicago, 1925.

"^

Assistants —Martha Lydia Beardsley, A.B. Washington
University, 1926, M.S. 1927; Catharine Mary Lieneman, A.B.
University of Nebraska, 1925, M.S. Washington University,

Wible

f Alexander F. Buch-
oltz, student at Dorpat University, Dorpat, Esthonia, 1920-23,
B.S. Cornell University, 1926 ; Edgar Lawrence Evinger
B.S. Indiana_ State Normal School, 1926; Oliver Small Orton
B.S. University of Vermont, 1927.

Jessie R. Barr FeUows.-Eihel Taber Eltinge, A.B. Syra-
cuse University, 1921 A.M., 1922; Esther Louise La4n,
,:?•.. ^'"LT'l^:.°^ Montana, 1925, M.S. Washington Uni-

Mildred E. Mathias, A.B. Washin
M.S.. 1927

Pd

Tin vPr^uT 4 '
%^^^^^er «f i^otany, Hokkaido Imperial

F^IW M ^y'P^'?;
'S,?^"'

International Education Board

Viiini'.^Qii^I^f^no^^^^
^^^^^^' ^•^^- University of West

W°n^otn. f pV^- ^??°-' ^'""'^ ^^^^^li« ShoPe (in absentia).
Instructor of Botany, University of Colorado.
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STATISTICAL INFORMATION FOR
SEPTEMBER, 1927

Garden Atte^'daivce:
Total number of visitors 22,997

Plant Accessions:
Total number of plants and seed packets received as gifts 726

LiBRAEY Accessions:
Total number of books and pamphlets bought. 27
Total number of books and pamphlets donated 33

Herbaeium Accessions:

By Gift-
Anderson, Dr. Edgar S.—Plants of Ontario, Canada 56
Drushel, Prof. J. A.—Plants of New Jersey 118
Hume, H. Harold—Plants of Florida 4
Kellogg, John H.—Plants of Dent County, Missouri 2
Roush, Mrs. Eva M. Fling—Plants of Virginia and West
Virginia 2

Woodson, Robert E., Jr.— Plants of eastern United
States 206

By Purehas
Davis. Miss Edna L.—Plants of North Carolina, South
Carolina, and Georgia 1,634

Herter, Dr. Guillermo—Plants of Uruguay. 106
Kramer, Dr. Joseph—Plants of Nebraska 205
Werderman, Dr. E.—Plantae Chilenses, Nos. 927-1150,

inci 224

By Exchange

—

Botanical Museum, University of Cluj, by Professor Al-
Borza—Plants of Roumania, Cent. VII. Nos. 601-700 100

U. S. Department of Agriculture, by Dr. C. L. Shear

—

"Exsiccatae citri cancris" 27

Total 2,684



SOME FACTS ABOUT THE GARDEN
The Missouri Botanical Garden was opened to the public by Mr.

Henry Shaw about 1860. From that date to the death of Mr. Shaw!
in 1889. the Garden was maintained under the personal direction
of its fouAder. and. while virtually a private garden, it was, except
at certain stated times, always open to the public. By a provision
of Mr. Shaw's will the Garden passed at his death into the hands
of a Board of Trustees. The original members of the Board were
designated in the will, and the board so constituted, exclusive of
certam ex-officio members, is self-perpetuating. By a further pro-
vision of the will, the immediate direction of the Garden is vestedm a Director, appointed by the Board of Trustees. The Garden
receives no income from city or state, but is supported entirely
from funds left by the founder.

The city Garden comprises about 75 acres. There is now in
process of development a tract of land of over 1.500 acres outside
the city limits which is to be devoted to (1) the propagation and
growing of plants, trees and shrubs, designed for showing either in-
doors or outside, at the city Garden, thus avoiding the existing diffi-
culties of growing plants in the city atmosphere; (2) graduallv es-
tablishing an arboretum as well as holding a certain area as a for-
est reservation, with the idea that possibly at some future time this
may become the new botanical garden. About 12,000 species of
plants are growing in the Garden.

The Garden is open to the public every day in the year, exceptNew Year's. Fourth of July. Labor Day and Christmas-week days
from 8:00 a. m. until one-half hour after sunset; Sundays from De-
cember to April. 1:00 p. m. until. sunset; from April to December.
2:00 p. m. until sunset.

The main entrance to the Garden is located at Tower Grove ave-
nue and Flora place, on the Vandeventer avenue car line
Transfer south from all intersecting lines. The Garden may also
be reached by Bus Route No. 12, to which all other motorbus lines
transfer.
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THE EARLIEST ST. LOUISAN OF BOTANICAL NOTE
The wilderness whieli was the continent of North America

presented it^lf as a challenge to the early botanists of Eu-
rope, and the challenge was met with a vigor which even

today is marvelous. Emanating from the great Swedish

botanist, Carolus Linnaeus, the great importance of extensive

collections of specimens became recognized, and, inspired by
his intensive travels and studies, many students embarked

upon trips of exploration for plants.

Of the many botanists who visited and explored North

America during the latter part of the eighteenth, and the

earlv nart of the nineteenth, centuries in particular, the names

Michaux
product

Bradburv stand in sharp

Of the three,

of North America than any of the early botanists, and his

explorations have perhapS not been equalled since. His

travels extended from the Carolinas to Hudson's Bay and
m

plants were added to the knowledge of Science through his

efforts. Thomas Nuttall is of almost equal fame, since he

w^as one of the first Europeans to cross the continent,^ and his

collections of western plants are among the very earliest. But
his travelling companion, John Bradbury, is of particular in-

terest to those St. Louisans w4io are concerned with Botany,

because he was one of the earliest botanical explorers of the

(147)
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Mississippi and Missouri valleys, and because, although an
Englishman by birth, he became an American and a St.

Louisan by adoption.

When Bradbury- was sent to this country by the Liverpool
Botanic Garden, it was intended that he should make New
Orleans the center of his activities, but Thomas Jefferson
recommended that St. Louis of

raphy in the uDocr reaches of the Mis
sissippi valley, as well as the greater region accessible to

travel through the proximity of the Missouri River.

Accordingly, Bradbury arrived in St. Louis, December 31,

1809, and made preparations for the reception of the speci-

mens which he planned to accumulate the following spring
and summer. During the season of 1810 he made frequent
excursions into the "wdldemess", but never went further
than eighty or one hundred miles from the town. He vis-

ited the region about Ste. Genevieve, where he had the good
fortune to make friends vdth a merchant of that town, one
M. Longpre, who was of considerable assistance to him with
his collecting. The lead mines of the district interested him
particularly, and we learn from the account which he subse-
quently publislied that he visited the diggings at Mine La
Motte, DesLoge, and Hereulaneum.
During the autumn and winter of his first year in St. Louis,

became
town

Ozarks and
laid plans to visit it during the spring of 1811. Those
plans, however, were never fulfilled, for late in the winter
a party of Canadians arrived whose plan it was to follow
the route of Lewis and Clark to the Pacific coast. Bradbury
became ac

with them instead of visitinsr the Ozarks
following spring, accompanied by Thomas
set out from St. Charles, near the confluence of the Missouri

Mississippi

as the "Mandan
the There
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i i

ii

a

bury thought it best he should leave the expedition, and
returned by the same route to St, Louis.

The fact that the two naturalists, Nuttall and Bradbury,
both collected plants from the same new localities has caused
considerable confusion. The collections of the two men,
though often made at the same spot and on the same date,

were enumerated and described independently ; Nuttall's in his

Genera of North American Plants" (1817), and in Fraser's

Catalogue" (1813) ; Bradburj-'s by Pursh in the latter *s

Flora Americce Septentrionalis" (1814.) So it happened
that in many cases the same species received two different

names. For example, the plant described by Pursh as Seseli

divaricatum and collected by Bradbury^ on the Missouri was
earlier described b}^ Nuttall as Seseli lucidnm and based on a

plant collected on the *' Missouri." The same is true for

Selimim acaide of Pursh and Thapsia glomerata of Nuttall,

the plants from which each w^as described probably having

been collected in the same locality.

Bradbury's experiences upon 'the expedition were numerous

and varied. At Boone's Lick he met Daniel Boone, then an

old man of over eighty years. Close to the present site of the

city of St. Joseph, the party had an encounter with the Noda-

w^essie Indians (for w^hom Nodaway County receives its

name). A terrific storm overtook the party once, and we find

in Bradburj^'s Journal evidence of the continual scrutiny and

care of the botanist in the midst of bodily perils. **Such

lightning and such thunder I never before had witnessed/*'

he wrote. *'We stopped and fastened our boats to some shrubs

(AmorpJia fruticosa) and prepared to save ourselves and our

little barks if possible. Upon my recommendation, we left the

trees which in a short time would furnish us little shelter, and

might become an actual danger, and went into the open

prairie where we lay down in our blankets. I put my plants

under me.'^

The botanical activities of Bradburj^ in the territorj' of the

hostile Sioux were a source of concern to the other explorers,

and he w^as frequently accompanied by a friend who acted as

a lookout, since his occupation kept him **for the most part-

in a stooping position/' It does not seem, however, that he



150 BULLETIN

had much to fear from the Indians. They at all times ac-

corded him respectful interest, believing him to be the physi-
cian of the expedition since he was always occupied with his
plants, and several times the native medicine men asked him
to examine their stock of herbs, and occasionally furnished
him with a new plant, for which he was grateful.

Several observations of more than ordinary interest are re-

lated in Bradbury's Journal, one of which concerns the nat-
uralization of the European honey-bee in North America.
"The honey bees have been introduced into this continent
from Europe," he explained, "but at what time I have not
been able to ascertain. Even if it bft admitted that

soon
mcrease appears astonishing, as bees are found in all parts of
the United States ; and since they have entered upon the fine
countries of the Illinois and Upper Louisiana, their progress
westward has been surprisingly rapid. It is generally known
in Upper Louisiana that bees had not been found westward
of the Mississippi prior to the year 1797. They relate in St.
Louis that a French lady of that place having received a pres-
ent of honey from Kaskaskias was much delighted with it, and
being told that it was produced by a kind of fly, she sent a
negro with a small box to Kaskaskias (60 miles) to get a pair
of the flies, in order that she might obtain the breed. Thev
are now found as high up the Missouri as the Maha nation,
havmg moved westward to the distance of 600 miles in four-
teen years. Bees have spread over this continent in a degree,
and with a celerity so nearly corresponding to that of the
A -T^o-Americans that it has given rise to a belief, both
amongst the Indians and the Whites, that bees arc their pre-
ciirsors, and that to whatever part they go the white people
will follow. I am of the opinion that they are riglit, as I

An

other.
as

Louis
to return to England whence he had sent his plants before
him, and left upon a Mississippi River barge for New Orleans,
December 5, 1811. Just below New Madrid, upon the night
of December 15, Bradbury witnessed a natural phenomenon
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which has had few equals in violence in this country, and one

which has been but pooily described at first hand. Brad-
buiy's account is one of the most vivid:

<< about
tremendous noise, accompanied by so violent an agitation of

the boat that it appeared in danger of upsetting. Before I

could quit the bed, or rather the skin, upon which I lay, the

four men who slept in the other cabin rushed in, and cried

out in the greatest terror, '0 mon Dieu! Monsieur Bradbury,

qu'est ce qu'il y aT I passed them with some difficulty, and
ran to the door of the cabin, where I could distinctly see the

river agitated as if by a storm; and although the noise was
inconceivably loud and terrific, I could distinctly hear the

crash of falling trees, and the screaming of wild fowl on the

river.

It was, in fact, the great New Madrid earthquake, the most

violent and most widely distributed earthquake of which there

is anv human record in North America. The boat in which

the party was resting was safely moored to a low bank, which

probably saved their lives^ for a high cliff on the opposite

side of the river was falling into the water in such vast frag-

ments as to nearlv sink the craft by the swell occasioned. Dur-
shocks

intervals of from
en shocks of great In the morning

as

stiU

Even during the day, however, frequent shocks occurred,

**The trees on both sides of the river were most violently

agitated, and the banks in several places fell in, within our

view, carrying with them innumerable trees, the crash of

which falling into the river, mixed with the terrible sound

attending the shock, and the screaming of the geese and other

wild fowl, produced an idea that all nature was in a state

of dissolution." Upon its amval at the *Xhiekasaw Bluffs,"

the present site of Memphis, Tennessee, the party was in-

formed that the wide plains upon which the town of New-

Madrid was situated had become an enormous lake, and that

the inhabitants had all fled the region.
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Upon his arrival in England from New Orleans, Bradbury

found to his dismay that the plants which he had sent to Liver-

pool had been inspected by ''a certain person named Pursh,"

who had studied them and had published what new ones there

were. This breach of faith so filled Bradburv' with indigna-

tion that he refused to have anything more to do with the

specimens, and he soon left England permanently, returning

to St. Louis, w^here he had formed numerous acquaintances

and made friends with prominent families of the town. St.

Louis became his home henceforth. Until recently it was not

known how long Bradburj^ lived after his return, the only

evidence that he was still alive in 1821 being the city direc-

tor^' of that vcar, which listed his name as one of the resi-

dents of the city. However, an examination of the new^spaper

files of that period revealed the following notice which ap-

peared in the '* Republican" under date of May 7, 1823.

Died at Middletown, Ky., on the 16th of March last, after a short

iUness, Mr. John Bradbury. Mr, Bradbury is kno^vn to the scientific

world as one among the first botanists and mineralogists. His
knowledge in science generally was esteemed valuable. Never was
there a better companion or more sincere friend.

PROPAGATING HIPPEASTRUMS,
.
In December^ 1926, the Garden received a bulletin from the

Laboratory' of Plant-Physiological Research, AYageningen,
Holland, by Ida Luyten, entitled ^'Vegetative Cultivation of

Hippeastnim/' This bulletin contained an interesting ac-

count of the results of experiments, commenced in November,
1922, on propagating hippeastrum bulbs vegetatively so that

varieties could be kept true and easily produced in quantity.

Some hippeastmms occasionally produce one or two offsets,

but if this method of propagation were followed it w^ould take

years to secure a few dozen bulbs of the same variety. Since

the hybrid hippeastmms set seed readily and are easily grown
-from seed, this has been the only method of producing them
in quantity for commercial use. Consequently bulb finms, in

their catalogues, list the hippeastmms, erroneously called

amaryllis, as ''hybrid amaryllis" which can be supplied in

mixture only. Hitherto it has been impossible to offer in
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A. HALF BULB BEFORE REMOVING SCALES B BULB WITH DISK
REMOVED, C, SCALES READY FOR INSERTING IN SAND.

SCALES SET IN A FLAT OF SAND
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RUDIMENTARY BULBS FORMING AT THE BASE OF SCALES

CONCAVE SIDE OF SCALES SHOWING RUDIMENTARY BULBS, (A)
BULB WITH A ROOT ATTACHED.
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quantity any one variety of hippeastrum, but if the new
method of propagation proves successful, there should be no
reason why one should not be able to buy hippeastrums, just
as hyacinths and tulips, according to name and be certain of
getting the color desired.

Having some dormant hippeastrum bulbs on hand last win-
ter the Garden tried the experiment of propagating the bulbs

as laboratory
\yageningen various combinations of soil, temperature, and
light were tried and different w^ys of placing the scales on or
in the soil. After the experiments were run for some time it

developed that the scales placed at a temperature of 80 de^
grees Fahrenheit progressed more rapidly than those at 55
or 68 degrees; in fact 55 degrees caused some of the scales to
rot. Accordingly a temperature of 80 degrees was maintained
at the Garden for the scales.

On December 11, 1926, the experiment was started. Three
bulbs were cut in half and on a line with the leaf blades
(plate 22, fig. lA.) The disk at the bottom was removed and
the bulb scooped out about one inch deep, using an ordinary
pocket knife. Starting from the center of the bulb the scales

were removed, and if any failed to come off readily a little

more of the base of the bulb to which they were attached was
cut. The scales WTre then set about one-half inch deep in a

flat of sand in an upright position (plate 22, fig. 2.) Three
more bulbs were cut and the scales separated, but instead of

placing the scales in sand a mixture of half sand and half

chopped peat was used. The scales in this mixture decayed
rapidly. Another bulb^, instead of being halved, was cut in

quarters, but these pieces were too small and did not produce
bulblets. Some half scales and quarter scales of another bulb

were placed on damp spliagnum, concave side up, but these

did not produce new growth. From one year's experience it

appears that the narrow leaf scales taken from the center of

the bulb seldom produced bulblets and that standing the scales

in sand gives the most satisfactory results. Plate 22, fig. IB
ehows a bulb with the disk removed, A, a half bulb just before

removing the scales, and C, all of the scales of the other half

ready for inserting in the sand.
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The scales were watered immediately after they were set in

sand, and thereafter were sprayed about once a day, oftener

on bright warm days. The flats were placed in a propagating

case in fnll light, bnt not direct sunlight, where a constant

temperature of 80 degrees was maintained. As protuberances

began to form some of the scales were pushed out of the sand,

but they were left in w^hichever position they assumed and
more sand was dropped around their base. Plate 23 and fig.

1 of plate 24, show the rudimentary bulbs foiming at the base

of the scales. Some of the scales produced white swellings^

these not always developing into bulbs. Plates 23, fig. 2J-,

shows a bulb vnih a root attached.

After the bulblets w^ere large enough to handle, and cTcn
though they did not all have roots, they were potted into two-

inch pots and replaced in the propagating case, the tempera-

ture later being low^ered to 75 degrees and more air admitted.

Plate 24, fig. 2, shows some of the bulblets ready for potting,

and it will be noticed that a small portion of the scale is left

with each bulb. The scales had bulblets in various stages of

development, those large enough for potting being removed,
the other scales being replaced in the sand until the bulblets

were larger. A sandy soil was used for the initial potting.

After the bulbs w^ere rooted they were removed from the pro-

pagating case to the ordinary greenhouse but were kept in a
flat with glass sides and top until the end of IVIay. During the

day the top glass was raised about two inches and shaded w^ith

paper when the sun was bright. The first bulblets w^ere pot-

ted on January 28, 1927, or forty-eight days after the scales

were placed in sand. The remaining ones were potted when-
ever they attained sufficient size. The experiment w^as stopped
at the end of February. Plate 25, fig. 1, shows the bulbs ten
months after the scales were placed in sand. Plate 25, fig. 2A,
show^s a bulb three months old grown from seed; B^ a year-old
bulb from seed, and C, one ten months old grown from a scale.

It remains to be determined whether the bulbs vegetatively
produced will flower as freely as those grown from seed.

There is no reason why they should not, because other bulbs,
the hyacinth, for instance, are propagated vegetatively, but
by a method best suited to them. Scooping hippeastrum bulbs
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BUT.BI.I;TS AND PROTUBERAXCES FORMIXG AT THE BASE OF SCAI.ES.

BUI.BI.ETS READY FOR POTTIXG.
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HIPPKASTRUM BUL15S GROWN FROM SCAT.KS.

A, HIPPEASTRUM BULB THRF.K MONTHS OLD GROWN FROM
SEED, B. YEAR-OLD BULB FROM SEED, C, ONE TEN MONTHS OLD
GROWN FROM A SCALE,
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is not successful, according to the bulletin referred to. As yet

it can not be said just how long it will take for these bulbs

to bloom and how many of them will flower in two, three, and

four years. The experience of Miss Luyten, as stated in her

report, has been that some of the bulbs bloomed two years

after propagating and produced flowers that compared fav-

orably with any grown from seed. Nearly half of her bulbs

raised in a temperature of 80 degrees, in the propagating c^ase,

flowered three years later, some of them with two flower stalks.

Experiments at the Garden the first year showed that hip-

peastrums could be propagated from scales as was done m
Holland. This success warr^ants an attempt to propagate from

some of the best varieties of bulbs to increase the stock of the

newer and better sorts.

ADDITIONAL TESTS WITH
lar^^e sod of Washington Bent g

irrass

on exhibition during the past month. It attracted much at-

tention from visitors, and an account of it was published in

one of the local newspapers under the title of "The World's

Largest Sod."
,

The experimental work with bent grasses has been con-

siderably increased during the past year. In June a plant-

ing by the "plug" method was tried out on a large scale.

Small plugs of sod were planted in the existing lawn, after

the undesirable annual grasses (chiefly crab grass) had ger-

minated and were growing actively. The plugs were set a tew

inches apart over a considerable area, and practically no at-

tention was given them, not even to water them systematically

over dry periods. In August the test seemed a failure, lor

there was an almost perfect stand of the undesired crab grass.

Aiter the first frost, however, the bright green shoots of the

bent grass were plainly in evidence, and at present it seems

probable that the crab grass did not crowd out the bent grass

but merely acted as a nurse crop during the summer

The experimental grass plots in the nursery have been aug-

mented this fall by two shipments from the United States De-

partment of Agriculture, at Washington, D. C. Ihe first, on
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September 19 included sods of Highland Velvet Bent, Wash-in^on Bent, Virginia Bent, and Metropolitan Bent. Upon ar-rival these were immediately chopped and broadcasted uponprepared plots ten feet Avide and one hundred feet long Atthe present time these four plots are entirely covered by the
grass, some of the shoots measuring six inches in length. OnSeptember 21 a second shipment arrived, including seeds from

t^2t tt?^^^.^-F^ ?-^' Khode Island Knfsouth
Bent

Thesewere so.v^ upon plots ten feet wide by one hundred feet lontA similar plot, planted last fall to seed of unselected German

inv^ioTof t^^r'"'''f
^^'^"'^ ^"^ ^'' '' f^^ ^itl^^tood theinvasion oi the annual grasses.

G1.NERAL SEMINARS, SIIAW SCHOOL OF BOTANY
OCTOBER 28

Topic by Ethe. T. ELTINGE.-STRUCTURE AND PHYSIOLOGY OP
STOMATA

^- Xerophytic typ^-Ftc«s, 2^en,m
B. Aquatic plants—iewma, Alsophila

II. Arrangement and distribution of stomata
III. Pbysiology of stomata

^'
"^wntiS"'''""'^'

""' "''"^^'^ ^^^ '''''' ^^^^^i°- during

guard

n p-S ^^^,^^^ar content of the guard cells"
"tfn't % SfSL'\S"^ «" t^e -a.cL' and .u.a. con-

Bibliography: guard

"^
4^'r.r.V?- .V"'

"^"^^- --^ B^=^e Of stomata. Bot. Gaz.46:221-224. 1908.

of stomlL and ir- i h^"^"'" °' "^^^ "P°" ^he action

tainTalns An, t '^^^i*""
*** '^« transpiration of cer-

* R^nr fT,^'^;, ^- J"."r- Bot. 6:131-155. 1919.Haberi
Lii3Yi> 1? T^"'"-' rV'^s^^''^ yi^ut anatomy. 445-497.1914.

82. 1908
P^^^^*'^^^ of stomata. Carnegie Inst. Publ.1908.
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LoFTFn:i.D. J. The beliavior of stomata. Carnegie Inst

Publ. 314. 1921.

K:^iGHT, R. Further observations on the transpiration.

stomata, leaf water-content and wilting of plants. Ann.

Bot. 36:361-383. 1922.

Sayre, J. Physiology of stomata of Riimex Patientia. Ohio

Jour. Sci. 26:233-266. 1926.

WiGGANS, R, Variations in the osmotic concentration of the

guard cells during the opening and closing of the sto-

mata. Am. Jour. Bot. 3:30-40. 1921.

NOVEMBER 4

Topic by Catharine Lieneman.^FACTORS INVOLVED IN THE
PRODUCTION OF THE FRUITING STAGE OF FUNGI

I. Introduction
II. Factors involved

A. Light
B. Moisture relations

Cv Aeration
D. Temperature
E. Nutrition—Quality—Quantity

F. Reaction of the substratum

Blakeslee. a. F. Sexual reproduction in the Mucorineae.

Proc. Am. Acad. Arts and Sci. 40:205-319. 1904.

CooN-s. G. H. Factors involved in the growth and the pycni-

dium-formation of Plenodomus fuscomaculans. Jour. Agr.

Res. 5:713-766. 1916.

Couch, J. N. Heterothallism in Dictyuchus, a genus of the

water moulds. Ann. Bot. 40:849-880. 1926.

GuiLLiERMOxD, A.. AND E. W. TANNER. The yeasts. 424 pp.

1920
KLEBS," Geokg. Zur Physiologie der Fortpflanzung einiger

Pilze. Jahrb. f. wiss. Bot 35:80-198. 1900.

Klebs. Geoeg. Einige Ergebnisse der Fortpflanzungs-

Physiologie. Ber. d. deut. bot. Ges. 18: (201)-(214).

1900
KosAR^FF. P. Beitrag zur Biologic von Pyronema confluens

Tul Arb. a. d. Kais. Biol. Anst. f. Land-u. Fortwirtschaft.

5:126-138. 1906. ^. „„„:^i„r.T
Leonian, L. H. a study of factors Promoting Py^mdmn

formation in some Sphaeropsidales. Am. Jour. Bot.

LEONii^N^^L H^^' Physiological studies on the genus Phy-

tophthora. Am. Jour. Bot.
12:44^-.f

4. 1925.

LixPKB, D. The development and Me-history of HeLoco

desmus. Am. Jour. Bot. ''7:259-269. 1925

RoBiNSox, W. The conditions of growth and de%eIopment
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of Pyronema confluens Tul. (P. omphaloides (BuU.)
Fuckel), Ann. Bot. 40:245-272. 1926.

NOVEMBER 11

ropic by Olivxk Orton.—BIOLOGICAL EFFECTS OF POLARIZED
LIGHT

L Introduction
A. Nature of polarized light

B. Historical statement

IL Work done on the effects of polarized light, and criticisms
A. On enzymes in vitro
B. On lower organisms, as yeasts, bacteria, etc,

C. On higher plants
D. On animals

III. Present status of the subject

Bibliography:

Baly, E. C. C, and E. S. Semmexs. The selective photo-
chemical action of polarized light. Proc. Roy. Soc. Lon-
don B97:250-253. 1924.

Bhatnagar, S. S., and R. B. Lal. Effects of polarised light
on bacterial growth. Nature 117:302. 1926.

Fox, H. M. Lunar periodicity in reproduction. Proc. Roy.
Soc. London B95: 523-550. 1924.

Jones, W. N. Polarized light and starch grains Ann. Bot.
39:651-653. 1925.

Macht, D. I. Concerning the influence of polarized light
on some convulsant drugs. Proc, Soc. Exp. Biol. & Med.
22:471. 1925,

Macht, D. I. The Influence of polarized light on the action
of some ferments. Proc. Soc. Exp. Biol. & Med.
22:473-474. 1925.

Macht, D. I. Concerning the influence of polarized light
on the growth of seedlings. Jour. Gen. Phys. 10:41-52.
1926.

Macht, D, L, and J. H. Htll, The influence of polarized
light on yeast and bacteria. Proc. Soc. Exp. Biol. & Med.
22:474-475. 1925.

MoBEisoN, T. F. The effect of polarized light on the growth
of luminous bacteria. Science 61:392-393. 1925,

Rayleigh, (Lokd). Selective action of polarized light upon
starch grains. Nature 117:15. 1926.

Semmens, E. S. Effect of moonlight on the germination of
seeds. Nature 111:49-50. 1923.

Semmens, el S. Polarized light and starch content of
plants. Nature 114:719. 1924.
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NOVEMBER 18

Topic by Paul G. Wiele^HERITABLE CHLOROPHYLI^
DEFICIENCIES IN MAIZE

I. Chlorophyll inheritance in maize

II. Liindstrom's method of investigation

III. Types of chlorophyll-deficiencies in maize

A. Albino seedling

B. Yellow seedling

C. Xantha seedling

D. Pale green seedling

E.. Virescent white seedling

F. Virescent 1, 2, 3, 4, 5 seedlings

G. Golden type

H. Japonica striped leaves

I. lojap striped leaves

J. Green striped leaves

K. Fine striped leaves

L.. Fine streaked leaves

M. Lineate leaves

N. Zebra striped leaves

O. Blotch leaves

P. Spotted leaves

Q. Polkadot leaves

R. White sheath.

IV. Frequency of appearance of chlorophyll-deficiencies

V. Maternal inheritance of chlorophyll in maize

VI. Cytology of chlorophyll-types of maize

VII. Two outstanding facts in heritable variations

Bibliography:

Anderson, E. G. Heritable characters of maize. XI Fine

streaked leaves. Jour. Hered. 13:91-92, 2 iig. 1922
_

Anderson E. G. Maternal inheritance of chlorophyll in

maize. Bot Gaz. 76:411-418. 2 fig. 1923.

Brunson, a. M. The inheritance of a lethal pale green

seedling character in maize. Cornell Agr. Exp. Sta. Mem,

72-1-23. 1 pL 1924.

Coi^i^^s. G. N.. ANB J. H. KEMPTON. Heritable ch^acte.^

of maize. 1. Lineate leaves. Jour. Hered. 11.3-6. Ftontts-

piece. 1920. „ , . - ^
Demerec, M. Genetic relations of five factor pairs for

virescent seedlings in maize. Cornell Agr. Exp. bta.

Mem. 84:1-38. 1924. .

Demerec, M. Heritable characters of maize X. Zebra

striped leaves. Jour. Hered. 12:406-407. 1921.

East, E. M., and H. K. Hayes. Inheritance in maize. Conn.

Agr. Exp. Sta. Bull. 167:1-142. 25 pi. 1911.
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Emerson, R. A. The inheritance of certain forms of reduc-
tion in corn leaves, Nebr. Agr, Exp. Sta. Ann. Rept.
25:89-105. 4 fig, 1912.

ElMERSON, R. A. The inheritance of blotch leaf in maize.
Cornell Agr. Exp, Sta, Mem. 70:1-16. 3 pL 1923.

Eyster, W. H. Heritable characters of maize. XIX. Polka-
dot leaves. Jour. Hered. 15:397-400. 1 fig. 1924,

Hayes, K K., and H. E. Bre^vbaker. Frequency of muta-
tions for chlorophyll-deficient seedlings in maize. Jour.
Hered. 15:497-502. 2 fig. 1924.

Jenkins, M. T. Heritable characters of maize. XX. lojap
striping, a chlorophyll defect. Jour. Hered. 15:467-472,
2 fig, 1924.

Kempton, J. H. Heritable characters of maize. VHI, White
sheaths. Jour. Hered, 12:224-226. 1 fig. 1921.

Kkatpton, J. H. A dominant chlorophyll lethal mutation in
maize. Jour. Agr, Res. 29:307-309. 1924,

Lindstrom, K W. Chlorophyll inheritance in maize. Cor-
nell Agr. E!xp. Sta. Mem. 13:1-68. 5 pL 1918.

Lindstrom, E, W- Chlorophyll factors of maize. Jour.
Hered. 13 : 259-365. 1922.

Mangslsdorf, p. C. Heritable characters of maize. XII.
Mealy endosperm. Jour. Hered, 13:359-365. 4 fig. 1922.

Randolph, L. F. Cytology of chlorophyll types of maize.
Bot. Gaz. 73:337-375. 6 ph 1922.

Trajkovich, H. Inheritance of xantha seedlings in maize.
Cornell Agr. Exp. Sta. Mem. 82:1-13. 1924,

NOTES
Dr. W. W. Lepesclikin, Visiting Physiolo^st at the Gar-

den, spoke before the Washington University Association,
November 21, on ''Physico-Chemical Causes of Death,"

Mr, G. H. Pring, Horticulturist to the Garden, gave an
illustrated lecture before the botany section of the Webster
Groves Nature Study Society, November 21, on 'Collecting
Orchids in South America.''

Dr. Edgar Anderson, Geneticist to the Garden, spoke at the
annual dinner of the Peoria Garden Club, Peoria, Illinois,

October 25, on '* Flower Families''; and before the Botany
aors

ear

features. Although the rich colors were well represented
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pastel shades predominated, and the umbrella-shaped speci-

men pieces were made a central part of the design in each

panel.

Due to the unusually warm weather many plants remained

in bloom at the Garden until killed by the recent frosts. At
the present time, one shrub, the witch hazel, is still in flower

outdoors. It has the curious habit of blooming in late autumn
and early winter after its leaves have fallen.

STATISTICAL INFORMATION FOR OCTOBER, 1927

Garden Attendance:
Total number of visitors 20.416

Plant Accessions:
Total number of plants and seed packets received as gifts 479

LlBKARY AcCfESSlONS:

Total number of books and pamphlets bought 72

Total number of books and pamphlets donated. 101

Herbarium Accessions :

By Gift-
Anderson, Dr. Edgar S.—Plants of England 33

Bechtel, A. R.—Fungi of Indiana 9

Florists Publishing Company—PoZi/fyo»w?/i cuspidatum

Sieb. & Zucc. from horticulture 1

Gilbert, Frank A.—Fungi of Colorado 2

Hake, Professor H. G.—Cultivated specimen of Aster tar-

tarica L. f , . . .

.

1

Hume, H. Harold—Plants of Florida 15

Kellogg, John H.—Plants of Missouri 3

Letcher, Houston

—

Flaveria trincrvia (Spreng.) Mohr,

from Arizona 2

Short, Miss Etta—Plants of horticulture 2

By Purchase

—

Broadway. W. E.—Plants of Trinidad and Tobago 20

Larsen, Miss Esther Louise—Plants of Montana and North

Dakota 576

Mathias, Miss Mildred—Plants, chiefly from Vermont 296

Total 960



SOME FACTS ABOUT THE GARDEN

The Missouri Botanical Garden was opened to the public by Mr.
Henry Shaw about 1860. From that date to the death of Mr. Shaw,
In 1889, the Garden was maintained under the personal direction

of its founder, and, while virtually a private garden, it was, except
at certain stated times, always open to the public. By a provision
of Mr. Shaw's will the Garden passed at his death into the hands
of a Board of Trustees. The original members of the Board were
designated in the will, and the board so constituted, exclusive of

certain ex officio members, is self-perpetuating. By a further pro-
vision of the "Will, the immediate direction of the Garden is vested
in a Director, appointed by the Board of Trustees. The Garden
receives no income from city or state, but is supported entirely
from funds left by the founder.

The city Garden comprises about 75 acres. There is now in
process of development a tract of land of over 1,500 acres outside
the city limits which is to be devoted to (1) the propagation and
growing of plants, trees and shrubs, designed for showing either in-

doors or outside, at the city Garden, thus avoiding the existing diffi-

culties of growing plants in the city atmosphere; (2) gradually es-

tablishing an arboretum as well as holding a certain area as a for-

est reservation, with the idea that possibly at some future time this

may become the new botanical garden. About 12,000 species of

plants are growing in the Garden.

The Garden is open to the public every day in the year, except
New Year's, Fourth of July, Labor Day and Christmas—week days
from 8:00 a. m. until one-half hour after sunset; Sundays from De-
cember to April, 1:00 p. m. untU sunset; from April to December,
2:00 p. m. until sunset.

The main entrance to the Garden is located at Tower Grove ave-
nue and Flora place, on the Vandeventer avenue car line.
Transfer south from all intersecting lines. The Garden may also
be reached by Bus Route No. 12, to which all other motorbus lines
transfer.
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AN UNUSUAL BEES' NEST

It is a common occurrence for a swarm of bees to escape

from their owners and run wild. Such swarms usually locate

in a hollow tree or a similarly protected place. Instances have

been reported where they built between the studdmg in a

house, and in one case the family living in the house were

able to gather, year after year, the honey that had been stored

in their walls.

During the past summer an even more unusual nest was

made at the Garden. Early last June a small swarm from

one of the Garden hives, housed on an upper porch of the old

Shaw residence, lit in a tangle of wisteria vines on a small

mulberry tree near by. Other work was pressing at the time,

and the swarm was allowed to remain. To eveiyone s sur-

prise it set to work without further exploration and built its

nest with no other protection than the thick tangle of leaves

above it. In spite of a wet summer and several encounters

with
unusual aspect shown

plate 28, a'great globe of intersecting combs, about three feet

in diameter.

When the leaves fell and left the colony without even that

rude canopy, it was expected that the bees would soon die off,

but they have lingered on, weathering the recent cold weather.

every warm
busy as ever.

(163)
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CONSTANTINE RAFINESQUE
Surely the most unique, the most fantastic, the most pecu-

liarly gifted man who has ever entered the annals of American
Science was Constantine Samuel Rafinesque-Schmaltz. His
ancestry and early trainina: were as exotic as his life, for he

bom
German mother. His boyhood was spent first

Marseilles, France, and after the revolution, in Leghorn, Italy.
Of the man himself, no better description has been left us

than that made by Audubon, who described him under the
title of "An Eccentric Naturalist", in his "Ornithological
Biography." Audubon's account, somewhat abridged, reads

boat

What an odd looking fellow !

' said I to m
observed a man

back; 'how the boatmen stare at him! sure he must be an
original!' He ascended with a rapid step, and drawing a
letter from his pocket, handed it to me without any remark.
I broke the seal and read as follows :

'My dear Audubon, I
send you an odd fish, which you may prove to be undescribed,
and hope you will do so in your next letter. Believe me
always your friend B.' With all the simplicity of a woods-
man I asked the bearer where tl;ie odd fish was, when
Ra&iesque smiled, rubbed his hands, and with the greatest
good humour said, 'I am that odd fish, I presume, Mr.
Audubon.' I felt confounded and blushed, but contrived to
stammer an apology.

"We soon reached the house, when I presented my learned
guest to my family, and was ordering a servant to go to the
boat for Rafinesque's luggage, when he told me he had none

It on his back. He then loosened the pack
of weeds which had first drawn my attention. The ladies
were a httle surprised, but I cheeked their critical glances for
the moment. The naturalist pulled off his shoes, and while

hat

stockin

mood
imaginable that he had walked a great distance, and had onlj

passage
that he was sorry his apparel had suffered so much from his
late journey. Clean clothes were offered, but he would not
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accept them, and it was with evident reluctance that he per-

formed the lavations usual on such occasions before he sat

down to dinner.

"At table, however, his agreeable conversation made ns

forget his singular appearance ; and indeed, it was only as we
strolled together in the garden that his attire struck me as

exceedingly remarkable. A long loose coat of yellow nankeen,

much the worse of the many rubs it had got in its time, and

stained all over with the juice of plants, hung loosely about

him like a sac. A waistcoat of the same, with enormous

pockets, and buttoned up to the chin, reached below over a

pair of tight pantaloons, the lower parts of which were but-

toned down to the ankles. His beard was as long as I have

known my own to be during some of my peregrinations, and

his lank black hair hung loosely over his shoulders.

"He had come to visit me, he said, expressly for the pur-

pose of seeing my drawings, having been told that my repre-

sentations of birds were accompanied with those of shrubs and

plants, and he was desirous of knowing whether I might

chance to have in my collection any with which he was un-

acquainted. I observed some degree of impatience, and we

returned to the house, where I opened my portfolios and laid

them before him. He chanced to turn over the drawing of a

plant quite new to him. After inspecting it closely, he shook

his head, and told me no such plant existed in nature. I told

T«-.r rT,-,oc+ timt fhp nlflrt wss common in the immediate neigh-

that And

why to-morrow, Mr. Audubon ? Let us go now. ' We did so,

and when I pointed to the plant I thought he had gone mad.

He plucked the plants one after another, danced, hugged me

in his arms, and exultingly told me that he had got not

merely a new species, but a new genus. When we returned

home, I shewed him to the apartment intended for him during

his stay, and endeavoured to render him comfortable. We
Kad all retired to rest. Every person I imagined was in deep

slumber save myself, when of a sudden I heard a great uproar

in the naturalist 's room. I got up, reached the place in a few

moments, and opened the door, when, to my astonishment, I

saw my guest running about the room naked, holding the

hfl-ndlp of mv favorite violin, the body of which he had bat-
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tered to pieces against the walls in attempting to kill the

bats which had entered hy the open window. He con-

tinued jumping and running round and round, until he

was fairly exhausted, when he begged me to procure one of

the animals for him, as he felt convinced they belonged to a

'new species'. I took up the bow of my demolished Cremona,

and soon got specimens enough.

**He remained with us for three weeks, and collected multi-

tudes of plants, shells, bats, and fishes. We were perfectly

reconciled to his oddities, and finding him a most agreeable

and intelligent companion, hoped that his sojourn might be of

long duration. But one evening, when tea was prepared, and
we expected him to join the family, he was nowhere to be
found. His grasses and other valuables were all removed
from his room. The night was spent in searching for him in

the neighborhood. No eccentric naturalist could be dis-

covered ; nor was it until some weeks after that a letter from
him, thanking us for our attention, assured me of his safety/'

Amusing as is Audubon ^s account, he cannily refrained
from describing the most amusing result of the visit, which
has been described by David Starr Jordan. **Audubon was
something of a wag withal, and some spirit of mischief led

him to revenge the loss of his violin on the too ready credulity
of his guest. He showed him gravely some ten grotesque
drawings of impossible fishes which he had observed 'down
the river', with notes on their habits, and a list of names by
which they were known by the French and the English
settlers. These E-afinesque duly copied and later published
them as representatives of new genera, such as Pogostoma,
LitholepiSy and the like. These singular genera, so like and
yet so unlike anything yet known, have been a standing puzzle
to students of fishes. Many of the hard things that have been
said of Rafinesque's work rest on these unlucky genera,'' and
it was not until long afterwards that they were proved to be
merely a practical joke.

Such was the nature of the first resident botanist in the
liliddle West and the first professor of natural science west
of the Alleghanies. Educated in France and Italy, where he
specialized in languages and in natural histoiy, he came to
this country in 1802 when a young man of twenty, Return-
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poraries.

ine again in 1815, he came to Lexington at the mvitation of

his well-to-do friend, Clifford, and in 1820 took up his duties

as professor of natural history and modern languages at

Transylvania University.

With a brilliant mind, an energy that has seldom been

equaled, and a training better than most of his contem-

he found much to interest him m the rapidly de-

veiouiug Middle-West. He was a prolific writer and his

wide-ranging interests embraced all sorts of subjects, the medi-

cal botany of America, the oil of pumpkin seeds new species of

animals and of plants, fossil remains, Indian languages, fire-

proof buildings, to name only a few. Had he been provided

with a congenial environment in which to work he might have

become one of the great figures in American science. But his

friend Clifford soon died, the university was undergoing

unfortunate internal dissensions, his colleagues were cla^icists

not interested in science and not capable of appreciating Ms

abilities. He undertook to organize a botanical garden, but

he was far ahead of his time. The scheme came to nothing,

and he had to content himself mth establishing representa-

tives of the native flora on the estate of Col. David Meade.
^

Rafinesque's chief and basic ^n might be expressed as hi^

furious versatility. He pursued evei^'thmg which attracted

his fancy, and the subjects which attracted him were nn-

fortSy legion. Criticism of his ha^ty work evidently

aroused in him a hallucination of persecution which developed

until it assumed the proportions of a mama. When his

magazine "The Modem Minerva" was refused publication

he assumed that personal enemies had bribed the editor, lie

declared :
'

' This may prove that even m free countries there

IS to controU the press and crush knowledge I could

nave started a law-suit ; but it was in vain to struggle against

bad faith and powerful foes. The mam cause of persecution

was that I knew more than they, and could not^cnnge. A
flatterer and a sycophant would have done better

In 1823 Rafinesque departed from Lexington without

notifying the University authorities, and was gone several

montL. Upon his return, he found * *how the president of

Se University had conducted himself" during his absence:

«*Tn Pvi-Tire his hatred against sciences and discoveries, he had

are
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broken into my rooms, giving one to the students, and thrown
all my effects, books and collections in a heap in the other
He had also deprived me of my position as librarian and my
board m the college. I had to put up with all this to avoid a
lajv suit. I took lodgings in town and carried there all my
effects

;
thus leaving the College with curses on it and Holly •

who were both reached by them soon after, since he died next
year at sea of the yellow fever, caught at New Orleans, after
having

burnt
Rafinesque's curses were ill-deserved. After such a flagrant

migrant had quit the College without a word, it is a wonder
room
surrounding:

must have appeared as worthless junk. President Hollj, aisu,had proved himself a valued friend to the eccentric naturalist

We are told

B«flnor,r\t r.'i7
^^^ei^ity during the professorship of

^^ntTi *^^* ^'^-- ^^"^' t^^ ^i^e «f the President, took

LT ^1, •i^^'Pf m'^'°''
^^^^ ^^is ^one, friendless little

Si^di^Pr\?\?r'^^??^" University, and saw that he

remoied^f^^\
f"^^ ^^' "^^^ ^.^^^ ^^« ^^^^«^« expeditions wasremoved from his garments, that his hair was combed and his

£ fom^n'ilfv T\f ""^ "^-^^l °^ '^^'^ particulars would
De lorgotten by the oblivious scientist "

scw'thij^ *^ East, Rafinesque brought to organization a

SStnn Tv' \^^ H^ '''.'^'''^ ^^^' ^^ residence at

I^?^fi p;.r !
Q^'""^ ^^ '^"'^ "T*^^ Divitial Institutionand Six Per-Cent Savings Bank." The basis of the

Rafinesque should be
modem

organiza-

-, of which
The bank,

Ttttr'Zf'- "^^ "' the ;ran a'^uce^rand lent mone^at SIX per-oent, paying a dividend of sit ner-cent tn its»,^Kh.M,^ Wlielher by risks, lo^s! o/midd™ callsBaflnesque's bank proved to be u.,»i,x«, ana au tne stocK-pS Stlrrt^^".^
its bankruptcy. ' The o?^nizerTom-

?W "'"llL*J^At''?"^.b=™ yo^'^d by rivals, and the
true

Forced
gnificently
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cancer of the stomach. A few friends who learned of his

death arrived just in time to save the body from being sold
to a medical college by a penurious landlord. So died, in

obscure poverty, one of the most brilliant and gifted men
America has ever seen. His last words were *'Time renders
justice to all.'* In his case nothing is harder to do, for the
good is so interwoven with the bad, the sublime wdth the
ridiculous. Always self-confident, his belief in himself became
in later years almost a mania and strongly colors all that he
wrote. Many of the ideas that so amused his contemporaries
are commonplaces to-day. He was a firm believer in Evolu-
tion though he died before Darwin's *' Origin of Species" w^as

published.

Many genera and species, it is true, were proposed by
Rafinesque. Many of the proposals have been denied validity,

as perhaps they deserve to be, but even in the limited range
of the seventh edition of Gray's "Manual of Botany", it is

interesting to find twenty-four genera, thirty-two species, and
one variety of Rafinesque ^s making. Perhaps more of his

proposals were bona fide, and are unknown to-day because of

the indifference with which the scientific world treated much
of his work. This \aew is expressed by even so conservative

a botanist as Asa Gray, who wrote, in part, after Rafinesque 's

death: ^*It is indeed a subject of regret, that the courtesy

w^hieh prevails among the botanists of the present day (who
are careful to adopt the names proposed by those who even

suggest a new genus) was not more usual with us some twenty
years ago. Many of Rafinesque 's names should have been

adopted ; some as a matter of courtesy, and others in accord-

ance with strict rule.^'

Fourteen years after his death Louis Agassiz wTote of him
as a naturalist durn
Iain that he alarmed

with
preferred

ists of the age, then residing in Europe, who, however, knew
little of the special natural history of this country, than to

trust a somewhat hasty man who was living among them, and
amount of information from allcollected a vast

parts of objects then entirely
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new to science. From what I can le^rn of Rafinesque, I am
satisfied that he was a better man than he appeared. His
misfortune was his pmrient desire for novelties and his rash-
ness in publishing them, and yet both in Europe and America
he has anticipated most of his contemporaries in the discovery
of new genera and species in those departments of science
which he has cultivated most perseveringly, and it is but
justice to restore them to him, whenever it can be done."
No better ending can be given to an appreciation of

Rafinesque than to quote from an article which he himself
wrote, shortly before his death, on the pleasures and hard-
ships of botany

:

*

'
Such a life of travels and exertions has its pleasures and

Its pams, Its sudden delights and deep joys mixt with dan-
gers, trials, difficulties, and troubles. No one could better
pamt them than myself, who has experienced them all.

_
Let the practical Botanist who wishes like myself to be a

pioneer of science, be fully prepared to meet dangers of all
sorts m the wild groves and mountains of America. The
mere tatigue of a pedestrian journey is nothing compared to
the gloom of solitary forests, when not a human being is met
for many miles, when the food and collections must be carried
in your pocket or knapsack from day to day ; when the fare
IS not only scanty but sometimes worse ; when you must liveon corn bread and salt pork, be burnt and steamed by a hotsun at noon or drenched by rain, even with an umbrella in
nand, as I always had.

before

Mosquitoes
i± you stop or leave a hurried step

voT'J^W
*^ """''^ ^"^ ^"^^ ^^^ ^*« y^^^ ^a^- Ants crawl on

likp fti^r^r ^'"f "^f T-^^^ ^^°^^*^' ^^P« ^11 assail you

ire uZm-dir T'^ '^'^" ''''^'' ^^^ ticks the worst of all

vonT ni^f ^
whenever you go among bushes, and stick to

Cde^ IZt' ^^^ ^^"^ "K^^ ^^^^ Pi^^Ples and sores,

often Ssftv^f^'' ^^^f-fif' ^^^ ^^^^^ obnoxious insects will

and^f rfntJ n
'

'''' "^^'^^ ^"^^ ^''''' ^^^^"1 ^^^kes are met,
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You may often lose your way, and must always have a com-
pass with you as I had. You may be lamed in climbing rocks

for plants or break your limbs by a fall. You must cross and
d swamps. In deepbrooks, creeks,

swift streams you may lose

drowned. You may be overtaken by a storm, the trees fall

around you, the thunder roars and strikes before you. The
winds nxay annoy you, the fire of heaven or of men sets fire

to the grass or forest, and you may be surrounded by it, unless

you fly for your life.

unhealthy
become

very

troubles of a botanical

excursion in the mountains and forests of North America.

The sedentary botanists or those who travel in carriages or by
steamboats, know little of them; those who merely herborize

near a city or town, do not appreciate the courage of those

who brave such dangers to re^p the botanical wealth of the

sufficiently

those

some to which others are liable. I have never been compelled

to sleep at night on the ground, but have always found a

shelter. I have never been actually starved

wild beasts, nor robbed, nor drowned
unwell.

sight of fences like the Indians

!

oods

asures

for miseries and dangers, else no one would be a travelling

Botanist, nor spend his tiipe and money in vain. Many fair-

days and fair-roads are met with, a clear sky or a bracing

ze inspires delight and ease,

country. What delight to

rtv walk, or a bowl of cool r What
sound sleep at night after a long day's walk, what soo

nans at noon under a shaded tree.''
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GENERAL SEMINARS, SHAW SCHOOL OF BOTANY
NOVEMBER 25

Topic by Mabtha L. Beabdsley.—FIXATION OF CHROMOSOMES
L Standard methods of chromosome fixation

A. Flemming's method
B. Carnoy's method
C. Bouin's method
D. Belling's method

IL Morphological conceptions of chromosome structure
A, Chromomere
B, Single chromonema
C, Double chromonema

III. Effect of various reagents on chromosomes
A, On fixed material

Sodium phosphate, acid sodium phosphate, sodium hydrox-
ide, and pepsin hydrochloric acid

B, On living material
Acids, bases, salts, constituents of standard fixing solutions,
and organic compounds

Bibliography:

Earl, R. 0- The nature of chromosomes I. Effects of re-
agents on root tip sections of Vicia Faba. Bot Gaz.
84:58-74. 19 fig, 1927.

KAUFMA^'x, B. P. Chromosome structure and its relation
to the chromosome cycle. Am. Jour. Bot. 13:59-80,
pL 6-S. 1926.

Sands. H. C. The structure of the chromosomes in Trades-
cantia virginica L. Am. Jour. Bot. 10:343-360. ph 29-30,
11 text fig. 1923.

Sharp. L. W. Somatic chromosomes in Tradescantia. Am.
Jour. Bot. 7:341-354. ph 22-23, 1920.

Y-oiAHAj G. tJber den Ph Wert der Fixierungs Mittel.
Bot Mag. Tokyo 39:381-384. 1925.

Yamaha. G. Orientierungsversuche an den Wurzelspitzen
einiger Pflanzen, Jour. Fac. Sci. Imp. Univ. Tokyo
2:1-214. pi. 1^13. 1927.

DECEMBER 2
Topic by Eva M. Fling Rolsh.—MYXOMYCETES (MYCETOZOA)

I. Controversy over their place in nature
II. Terminology necessary for an understanding of the group

III. Classification of the orders according to life histories
A. Acrasiales
B. Labyrinthulales
C. Myxogastrales
D. Plasmodiophorales

IV. Myxogastrales
A. Taxonomy based on minute morphological characters
B. Geographical distribution and habitat
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feeding

Rheotaxis

C. Experimental work
1. Culture and germination of organism

2. Feeding habits

3. Response to various stimuli

D. Field collections and herbarium preparations

Bibliography:

Clifford J. B. Notes on some physiological properties of

a Myxomycete Plasmodium, Ann. Bot. 11:179-186. /Ijr.

or 1897

De Bary, a. Comparative morphology and biology of the

Fungi, Mycetozoa and Bacteria. Eng. ed. p. 421-453.

text fig. 182-193, 1887.

Hakshbeegeb, J. W. Observations upon the

medium of Fuligo septica. Bot. Gaz. 31:198-203. fig

Kei^stein, M. H. Untersuchungen ueber

der Plasmodien. Bot. Arch. 20:1-21. fig. l-l 1927.

LiSTEE, A. Notes on the Plasmodium of Badhamia utricu-

laris and Brefeldia maxima. Ann. Bot. 2:1-23. pi. i-ie.

1888
Lister' A Ingestion of food materials by the swarm-cells

orSycetozol. Jour. Linn. Soc. (Bot.) 25:435-441. fig.

1 S 1890

Lister, A. On the cultivation of Mycetozoa from spores.

Jour. Bot. 39 : 5-8. 1901.

Lister, A. Mycetozoa. Ed. 2. p. 1-302. pi 1-201. nil.

Macbride, T. H. The North American slime-molds. Ed.

2. p. 1-300. pi. 1-28. 1922.

Massee, G. A monograph of the Myxogastres. p. 1-367.

«/ / 1^ 1892

OiSve,"e.'w. Monograph of the Acrasieae. Proc. Boston

Soc. Nat. Hist. 30:451-513. pL 5-8. 1902.

DECEMBER 9

'opic by Esther L. Labsen.—Tl

DAKOTA BAD LANDS
L Topography of the region

II. Geology of the region

A. Extinct fauna
B. Extinct flora

III. Exploration

IV- Vegetation of the region

Bibliography:

NORTH

pedition
AixEN, P., ASD A. M-VicKAB. History or tne «^y«" """

und4r the command of Captains Lewis and Clark.

BioMAN'-aF.'- Flora of North Dakota^ N. D. Soil and

Geol. Surv. Bien. Kept. 6:151-372. 1912.
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Campbeix, M. R., et, al. Guidebook of the western United
States. Part A. The Northern Pacific Route. Dept, Int.

U, S. GeoL Surv. Bull 611:50-65- pi 4-9. fig. 6, maps
7-9. 1915.

Knowlton, F. H. The stratigraphic relations and paleon-
tology of the "Hell Creek Beds," "Ceratops Beds/' and
equivalents, and their reference to the Fort Union
Foundation. Proc. Wash. Acad. ScL 11:179-238. 1909.

Leibeeg, J. B, Notes on the flora of W. Dakota and E.
Montana, adjacent to the Northern Pacific Railroad.
I. & IL Bot. Gaz. 9:103-107. 126-129. 1884.

Leonard, A. G- The geology of southwestern North Dakota
with special reference to the coal. N. D. State Geol.
Surv, Bien. Rept, 5:27-114. pi. 2-19. 1908.

Leonabd, a. G, The geological history of North Dakota.
Quart. Jour. Univ. N. D. 7:228-235. 1 map. 1917.

Lttitexl, J. Enumerantur plantae Dakotae septentrionalis
vasculares. Am. Mid. Nat, (reprints) 1915-1917.

THWAiTEa, R. G. Early western travels (Bradbury's
travels in the interior of America, ed. 2. 1819) 5: 126-182.
1904.

DECEMBER 16

Topic by Awpta E. Tensfeu).—CELLULAR DEGENERATION AND
REJUVENESCENCE

L General discussion of vital activity, dormancy and degeneration
- IL Comparison of rejuvenescence and senescence in plants ani-

mals and man '

' III. Nuclear behavior during degeneration
IV. Other intracellular evidence of senescence, rejuvenation and

death

Bibliography:

Child, C. M. Senescence and rejuvenescence, p. 1-481.
fig. 1-201, Univ. Chicago Press: Chicago, 1915.

DoFLEW, P. Das Problem deg Todes und der Unster-
bllchkeit bei den Pflanzen und Tieren. p. 1-119. ph 1.
32 fig. Gustav Fischer: Jena, 1919.

liEMScHKm, W. W. The constancy of living substance.
Studies Plant Physiol. Lab. Charles Univ. Prague.
1:6-45.1923

^. . Lepeschkin, W, W. Zur Kenntniss der Todesursache.
Ber. d. Deut. Bot. Ges. 30:528-542. 1912.

LtmDEGAERDH, H. Zelle und Cytoplasma, In Linsbauer's
Handbuch der Pflanzenanatomie. 1:1-192. 1921
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LuTMAN B. F. Senescence and rejuvenescence in tne ceus

of the potato plant. Vermont Agr. Exp. Sta. Bull.

252 : 1-76. pi. 1-12, 1925.

MoLiscH, H. tJber die Vergilbung der Blatter. Sitz. Akad.

d. Wiss. Wien, Abt 1. 127:1-34. 1918.

Nicholas, N. G. Revue des Travaux de Physiologie

V§g6tale parus de 1910 a 1919. Rev. G6n. de Bot.

36:220-240. 1924.

ROBEBTSON, T. B. The chemical basis of growth and

senescence, p. 1-389. J. B. Lipplncott; Phil., 1923.

Ti80HiJ3t, Geo. Allgemeine pflanzenkaryologie. In Lins-

bauer's Handbuch der Pflanzenanatomie. 2.683-683.

ng. 391-396, 1922.

NOTES

Mr. G. H
meeting of the executive eommittee of the National Flower

Show, of which he is a member, at Louisville, December 7-3.

Mr' G H Pring has been reappointed by the Society of

American Florists and Ornamental Horticulturists, to sene on

the national committee on " School Gardens for 1928.

The poinsettia show this year is much larger and finer than

in pre^ous yeai^ and occupies the entire Floral Display

House Tt was staged immediately |oll-™f,^*he ^^^^^^
themum show and will remain until after the Hohdaj^s- The

response of the public has been gratifying, all P/^^o^
^J

te^ance records for this show having been broken. Over

4000 people visited the Garden on the first Sunday of the

show. M
pi^f;^or of physiological and applied botany Un«
of Wisconsin; Dr. E. D. Memll, Dean of the 501^?^%^^
igriculture, University of California, Berkeley, and Director

of the California Botanical Garden at Los Angeles Califor-

niafpi^fessor George Meister, of the Inst tut fur Landw^

schift und landw. Versuchsstation
^t T' Pl.^V Phvsil

Dr D T. MacDougal, Director Laboratory for Plant Physi-

ology^
' Carnegie Institution of Washington, Desert Labora-

torfTucson, Arizona ; Dr. Yushun Kudo professor of botany,

S/n Imnerial UniVersity, Taihoku (Taipeh), Japan.
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STATISTICAL INFORJVIATION FOR NOVEMBER, 1927

Gardex Attendance:

Total number of visitors 50,241

Plant Accessions:
Total number of plants and seed packets received as gifts
and exchange 427

LiBEABY Accessions:

Total number of books and pamphlets bought 93
Total number of books and pamphlets donated 526

HERBARitjM Accessions:

By Gift—
Bettis, Mrs. James R.—Specimen from Mississippi 1
Boyce, J. S.—Fungi of Oregon 5
Epling, Dr. Carl C—Photographs of type specimens 3
Evinger, E. L.—Plants of Missouri 2
Harper, R. M.—Plants of Alabama 27
Kellogg, John H.—Plants of Missouri 221
Pring, George H.—Plants of horticulture 2
Ruedel, Franklin J.—Plant of horticulture 1
St. John, Dr. Harold

—

Senecio flavovirens Rydb. from
Washington 1

Teas Wholesale Nursery Co,—Pprus arlutifolia lit! yir.
macrophyJla Rehder, from Texas 1

von Schrenk, Dr. Hermann—Plants of Georgia! ///] 3

By Exchang
Kirkwood, Professor X B.—Cicuta cinicola Nels. from
Montana ,.

By Purchase

—

5

Holzinger, John M.—"Musci Acrocarpi Boreali-Americanl
et Europaei." Pasc. XXVI, Nos. 626-650, inclusive 25

Smithsonian Institution—Plants of Haiti collected by Mn
E, C. Leonard 341

Werdermann, Dn E.—Plants of Chili! !!!!!!!!!!!!!!!!!!! 245

Total
^ ^ ^

y
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i

INDEX TO ILLUSTRATIONS
Page

Tropical Station, Missouri Botanical Garden, Balboa, Canal Zone 1

Xanthosoma lAndetii, cell of, in the act of discharging its crystals 27

Snuff-box bean (Leyis phaseoloides) 39

Lens phaseoloides, seed-pod and branch of 40

Francois Andrg Michaux ^^

Map of eastern United States, showing the main routes taken by

the elder Michaux • ^*

Butternut and black walnut twigs, showing the various charac-

ters by which the two species may be separated 67

^ Rio Caldera at Lino, a mecca for Pl^eurothallis 73

PeristeHa elata growing in natural habitat at La Cumbre, near

Panama City
•*

Valley of Bouquete with Continental Divide in distance 76

Tree ferns east of Bouquete
'^'^

East of Bouquete at 5000 feet altitude, showing guide holding

branch with flowering specimen of Trichopilia suams 77

Showing method of using cut saplings to remove epiphytes from

trees. On the Llanos south of Bouquete ^s

Epidendrum radicans, flowering, growing on boulders, on trail

^^
up to Palo Alto

Rio Caldera, at Alto Chicaro, Hunter and Indian guide. Emiliano,
^^

crossing '

Lyca^te Tnacrophylla, Mr. Pring holding large specimen of 7»

Ornithidium growing upon a tree in the jungle 80

Catasetum growing upon a rock in full sunshine 80

Brassavola lineata (rat-tail orchid) growing on under side of a
^^

branch V V V
Odontoglossum Powellii, Hunter removing specimen plant of,

with his machete

Main conservatory, exterior of * • • •
•

Aroid House, interior of

Economic House, interior of

Floral Display House, banana dome in
^^

*'
"

Floral Display House from banana dome 93

Palm House, interior of •

Propagating Houses

Unnean House, exterior of

Linnean House, interior of

Holes in glass made by single hailstones..
^J

Map of St. Louis district showing types of vegetation 97
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Mr. Pillsbury at work in the moving-picture studio Ill

Amazon water-lily leaf, under surface of .125

Water-lily leaf and machinery, construction details in common
between 126

Water-lily leaf» cross-section of stem and vein of • • . . ^127

Water-lily leaf, close-up of under surface showing veins and
thorns 127

Hippeastrum, bulb and detached scales. . • * 152

Hippeastrum, scales of bulb set in ,a flat of sand 152

Hippeastrum, rudimentary bulbs of, forming at base of scales. . .153

Hippeastrum, bulblets and protuberances forming at the base of
scales of . , , .154

Hippeastrum bulblets ready for potting 154

Hippeastrum bulbs grown from scales 155
Hippeastrum bulbs grown from seed and from scales 155
Washington Bent grass, large sod of, from the experimental grass

iiursery 156
Grass, plots of, in the experimental grass nursery at the Garden. .157

Bees' nest, unusual, at the Garden 163
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General Index
Figures

A
"Acacia, pink," 44

Acinetas» 85
Agassiz, appreciation of Rafinesque

by, 169
Ailanthus, injury to specimens of,

by cyclone of September 29, 137

**Albizzia Jultbrissin,** introduction

of, by AndrS Michaux, 44

Alocasia, 26
Amaryllis, see Hippeastrum
Amazon water-lilies: as engineers,

125; close-up of under surface of

leaf of, showing veins and thorns,

127; cross-section of stem and

vein of, 127; showing construc-

tion details in common between

leaf of, and machinery, 126; un-

der surface of leaf of, 125

American Bottoms, 101

Annual Bequests, 9

Annual report of the Director for

1926 (thirty-eighth), 1

Anthurium, 95
Appointments, new, to Garden staff,

during 1926, 15

Aroids, crystals in tissues of, 25

Aroid House, injury to plants in, by

hailstorm of May 28, 95; interior

of, 92
^ ^

Attendance, Garden, for 1926, 1, 9

Audubon, description of Rafinesque

by, 164

B
Banana dome in floral display

house, 93 ^ ^ .

Barro-Colorado Island Laboratory

for the Institute of Research in

Tropical America, 74

Beans, snuff-box beans, 35, 40; and

the discovery of the Gulf Stream,

39

Bees: European honey, Bradbury's
observations on. 150; an unusual

nest of, 163, 163

Bent grass, additional tests with,

155, 156, 157

Betula lertta, 53

Birch, pruning of, 31; black. 53

Botanical gardens, importance of, 1

Botanists, two, of frontier days, 42;

exploring North America during

latter part of 18th century, 147

Bouquete, as base of operations for

orchid-collecting trip, 77; east of.

77; method of using saplings to

remove epiphytes from trees on

Llanos south of, 78; tree ferns

east of, 77; valley of, with Conti-

nental Divide in the distance, 76

Brackenridge, description by, of

prairies in region about St Louis

in 1811, 100

Bradbury, John, 147

Brassavola grandiflora "Queen of the

Night," 74; lineata, growing on

under side of a branch, 81

Bromeliad House, injury to plants

in, by hailstorm of May 28, 95

Bulbs, experiments with hippeas-

trum, 152
Burgerstein, floral clock of, 105

Butternut, 66; twigs of, and black

walnut, characters by which may
be distinguished, 66, 67; descrip-

tion of tree, 66

C

Calatheas, destruction of, by hail-

storm of May 28, 95

Caldera, Llanos at, 81; Rio, at Lino»

73, at Alto Chicaro, 79, orchids

collected on, 79
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Canal Zone, tropical station of the
Garden in, 5

CarondeleU Schoolcraft's account "of

walk from Meramec River to, 99

Catasetum, 77, 81, 83, growing upon
a rock In full sunshine, 80

Cereus, night-blooming, 102

Charleston, South Carolina, garden
at, established by Michaux, 44

Chaulmoogra oil, 115
"Chinela," 79, 80
Chiriqui, Panama, collecting orchids

in the, 73

Chrysalidocorpus lutescens, injury
to, by hailstorm of May 28, 93

Chrysanthemum show, 1926, 7; in
1927, 160

Citrus House, injury to plants In, by
hailstorm of May 28, 95

Cladrastis lutea, 40
Cocoloha grandiflora, destruction of,

by hailstorm of May 28, 93
Cocos pluinosa, destruction of, by
hailstorm of May 28, 93

Collecting orchids in the Chiriqui,
Panama, 73

Colloidal chemistry, 113
Cone-flower, 116
Conifers, pruning of, 30
Conservatories, damage to, by cy-

clone of September 29, 136
Conservatory, main, exterior of, 91
Construction and repair work dur-

ing 1926, 6
Crystals in tissues of aroids, 26, 26
Cucumber tree, 50
Cycad House, injury to plants in, by
hailstorm of May 28, 93

Cyclone of September 29, damage
to the Garden by, 135

Cycnoches, 81
Cypress : bald, destruction of a
specimen of, by cyclone of Sep-
tember 29, 137; piramidical, 44

"Cytire," fi

D
Dahlia show in 1926, 7; the fourth

annual, 138

Damage to the Garden by the cy-
clone of September 29, 135

Degrees granted to Garden students
in 1926, 16

Desert House, tags as guides in
the, 57

Desert plants, 58
Dieffenbachia, 95
iDIgitalis, 116
Director, annual report of the, 1
Dogvrood, pruning of, 32
Dressings for tree wounds, 31
Drug plants. 112

E
Economic House, injury to plants

in, by hailstorm of May 19, 94;
interior of, 92

Elm, Scotch, injury to. by wind, 91;
injury to, by cyclone of Septem-
ber 29, 136

Engineers, Amazon water-lilies as,

125
Epidendrum imatophyllum, 74; radi-

cans, flowering, growing on bould-
ers, on trail up to Palo Alto, 78

Epiphytes, showing method of using
cut saplings to remove, from
trees, 78

Euphorbias, 59

F
Fern House, destruction of plants

in, by hailstorm of May 28, 93
Ferns, tree, east of Bouquete, 77
"Flora Boreali-Americana," by An-
dr6 Michaux, 52

Floral clocks, 102;
103; of Dr. Burgerstein, 106

Floral Display House, Injury to
plants in, by hailstorm of May 28,
94; from banana dome. 9S

Florissant Valley, description of, by
Major Stoddard, 101

Flower sermon, annual, 9
Flower shows in 1926, 7
Forced Fruit House, injury to plants

in, by hailstorm of May 28, 95
Forests, flood plain, near St. Louis

100 years ago, 98; upland, near
St. Louis 200 veara aeo. 99

of Linnaeus
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Forsythia, pruning of, 34

Foxglove, 116
Frontier days, two botanists of, 42

Fuchsia exhibit, destruction of, by
hailstorm of May 28, 94

G
Garden Club of St. Louis, annual

flower amateur show of, 7

General seminars, Shaw School of

Botany, September 30-October 21,

139; October 28-November 18, 156;

November 25-December 16, 172

Golden-bell, pruning of, 34

Graduate students at Garden during

1926, 15

Grasses, tests with various kinds of,

at Garden, 155
Gray Summit Extension, 3, 117

;

medicinal plants collected or noted

at. 118
Gulf stream, snuff-box beans and the

discovery of the, 39

H
Hailstones, holes in glass made by

single 96
Hailstorm of May 28, 1927, 91

Hedges, pruning of, 34

Herbarium: report of, for 1926, 16;

exchanges, 18; field work, 18;

mounting and distribution of

specimens, 18; new accessions, 17;

statistical summary, 19; use of,

by outside botanists, 19

Hippeastrums, propagating, 152

;

from seed, 152, 155; from scales,

152, 153, 153, 154, 155
"Histoire des Arbres Forestiers de

I'Amerique du Nord," by Francois

Andre Michaux, 52

"Histoire des Chenes de I'Ameri-

que," by Francois Andre Michaux,

49
Horse-chestnut, destruction of speci-

men of, by cyclone of September

29, 136
J

Jack-in-the-pulpit, 25

Juhaea spectahilis, destruction of, by

hailstorm of May 28, 93

Juglans cinerea, 66; nigra, 63; r€gi9f

68; Sieholdiana, 31

K t

Kerria, pruning of, 32

Label, type of out-of-door plant, in

medicinal garden, 119

La Cumbre, collecting orchids In

region of, 75 ; Peristeria elata

growing at, 76

Landscape of St Louis in 1727, 96

Lectures delivered by members of

Garden staff In 1926, 12

Lens phaseoloides, 39, SO; seed-pod

and branch of, ^^^

Lewis and Clark expedition, 148

Library of the Missouri Botanical

Garden, report of, for 1926, 20;

Garden publications as a means of

exchange, 21; new accessions dur-

ing 1926, 20; outside visitors. 21;

statistical, 22
Ligustrum ovaUfolium, pruning of,

34
Lilacs, pruning of, 34

Linnaeus, floral clock of, 103

Linnean House, injury to plants in,

by hailstorm of May 28, 94; ex-

terior of, 95; interior of, 96

Lotus ornitliopodioides, 103

Lycaste macrophylla, Mr. Pring

holding large specimen of, 79

Lycastes, 85

M
Magnolia acuminata, 50

Maidenhair tree, destruction of a

specimen of, by cyclone of Sep-

tember 29, 136

Maples, pruning of, 31; soft, injury

to, by cyclone of September 29, 137

Marantas, destruction of, by hail-

storm of May 28, 95

Medicinal plant garden, the, 112;

aims and purposes, 112; as an aid

to the pharmacist, 116; botanical

studies in a, 115; development of.

117; location of, 117; value of a.

113; plants in, 118, 128
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Meramec River, purchase of land on
south bank of, by Garden, 4

Michaux, Andr6, 42, 147; discovery
of yellow wood by, 40; map of
eastern United States showing the
main routes taken by, 45

Michaux, Francois Andr6. 4^, 42, 50;
description of yellow wood by, 41;
journal of, 41, 46

Missouri Botanical Garden, descrip-
tion by Henry Shaw, of land now
occupied by, 100;' 'motion pictures
of plant life at. 111; tropical sta-

tion of, 1, 5, description of, by Mr.
Pring, 73, orchids at, 74

Mock-orange, pruning of, 34
Mormodes, 80
Mosaic diseases, investigation of, at
Garden during 1926, 9

Motion pictures of plant life, 111
Mulberries, pruning of, 31

N
New Madrid earthquake,

account of, 150
Nuttall, Thomas, 147

O
Oaks, 47: monograph on by
Michaux, 49, 52; bear, 53 '

Odontoglossum PowelUi, 79; Hunter
removing specimen of, with his
machete, 81

Oenothera biennis^ 102
Oil-bearing plants, 115
Oncidium ampliatum "Yellow But-

terfly," 74
Orchid: dove, 75, 76; monk's-hood,

81; rat-tail, 81; spider, 82; swan,
81, 83

Orchids: at Gray Summit Exten-
sion, 3; at Tropical Station of the
Missouri Botanical Garden, 5;
collecting in the Chiriqul. Pana-
ma, 73; Garden's exhibit of, dur-
ing 1926, 7; presentation of, to
distinguished persons, 7

Omithidium growing upon a tree
in the jungle, 80

P
Paliurus, 44

Palm House, injury to plants in, by
hailstorm of May 28, 92; interior
of, 94

Palo Alto, 79; flowering Epidendrum
radicans growing on boulders on
trail up to, 78

Panama, collecting orchids in, 73;
growing orchids in, 5; tropical
station at, i, 5

Peristeria elata, 75; growing in
natural habitat at La Cumbre,
near Panama City, 76

Persimmon, destruction of specimen
of, by cyclone of September 29,

136

Pescatorea, 86

Pharmacist, medicinal gardens as
an aid to the, 116

Pharmacognostical instruction, a
medicinal garden for purposes of,

117
Bradbury's ^^puiirea latijolior 44

PhUodendron Meliononi, injury to,

by hailstorm of May 28, 95
Phragwopedilum caudatum var.

WarscevHczii, 79; longijolium, 79

Pillsbury, Mr. A. C„ 111; at work in
the moving-picture studio. 111

Pistacia nut, 44
Plant life, motion pictures of. 111
Plant products, origin, nature, and

physiological function of, 115
Plant science seminar, fifth annual,

120
Plants that shoot, 25
Pleurothallis, Rio Caldera at Lino,
a mecca for, 75, 82

Port Pedregal, 77
Powell, Mr. C. W., gift of orchids to
Garden by, 5; as manager of
Tropical Station. 73

Prairies about St. Louis 100 years
ago, 99; description of, by Brack-
enridge, 100; by Flagg, 100; by
Shaw, 100

Primrose, evenine. 102
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Pring, Mr. G. H., report of. on
orchid-collecting trip in Panama,

73

Privet, pruning of, 34

Propagating Houses, injury to

plants In, by hailstorm of May 28,

95; exterior of, 95

Pruning of ornamental trees and

shrubs, 28

Published articles by members of

Garden staff and graduate stu-

dents during 1926, 10

Q
Quercus iZici/oZia, 53

R
Rafinesque, Constantine, 164

Ramnus tree, 44

Research and instruction during

1926, 9
Extension

S

St. Louis, the landscape of, in 17^27,

96; map of district around, show-

ing types of vegetation, 97

St Louisan, the earliest, of botan-

ical note, 147

School for Gardening, 8

Schismatoglottis, 95

Scientific activities of Garden staff,

14
Seminars, general, Sbaw School of

Botany, September 30-October 21,

139; October 28-November 18,

156; November 25-December 16,

172

Shrubs: pruning of, 32; list of, to

be pruned in winter, 32

Sloane, Dr. Hans, observations of,

on snuff-box bean, 39

Snuff-box beans, 39, 40; and the dis-

covery of the Gulf Stream, 39

SopTiora japonica, 41

Staff, appointments to Garden, In

1926, 15
Stapelias, 59

Statistical information for Decem-

ber, 1926, 23; January, 1927, 37;

February, 55; March, 70; April,

89; May, 109; June-August, 123;

September, 145 ; October, 161

;

November, 176

Storage lean-to, damage to, by hail-

storm of May 28, 96

Strelitzia Reginae, injury to, by

hailstorm of May 28. 95

Succulent House, injury to plants

In, by hailstorm of May 28. 94

Sycamores, injury to, by cyclone of

September 29, 137

Syrlngas, pruning of, 34

T
Tags as guides in the Desert House.

57
Taroes, tropical, 26

Tools, pruning, 34

Trees: pruning of, 29, time for, 31;

dressing the wounds of. 31; dam-

age to, at the Garden, by cyclone

of September 29, 136; kind and

number of specimens injured,

137; damage to, by hailstorm of

May 28, 91
. ,^ t, ..

Trichopilia suavis, 86; guide hold-

ing branch with flowering speci-

men of, 77 „ ^ c
Tropical Station, Canal Zone. 1, 5,

73
Turnip, Indian, 25; crystals in tis-

sues of, 26

V
Vegetable oils, distillation of, 115

Veiled Prophet Queen's bouquet, 7

Victoria Cruziana, 125; regia, 125

Visitors, distinguished, at Garden,

during 1926. 8
. . *

Vulcan, orchid-collecting trip to

the, 86

W
Walnuts, 62; black, at Gray's Sum-

mit, 62, distribution of, 63, de-

scription of, 63, use of, 63, and

butternut, showing characters by

which they may be separated, 61;
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English, distribution of, 68; de-
scription of, 68; in furniture, 69;
Japanese, pruning of, 31

Washington, George, extracts from
diary of, mentioning Andr6
Michaux, 43

Washington Bent grass, 155; large
sod of, from experimental grass
nursery, 156

Water-lilies. Amazon, as engineers,
125; mechanism of leaves of, 125;
under surface of leaf of, 125/
showing construction details In
common between leaf of, and
machinery, 126; close-up of under

surface of leaf of, 127; cross-sec-
tion of stem and vein of leaf of,

127
Weigelias, pruning of, 34
Willows, pruning of, 32
Witch-hazel, 161

X
Xanthosoma Lindeni, discharge of

crystals from, 26, 27

Y
Yellow wood, southern, the discov-

ery of the, 40
Yucca, storage of water in, 60



SOME FACTS ABOUT THE GARDEN

The Missouri Botanical Garden was opened to the public by Mr.

Henry Shaw about 1860. From that date to the death of Mr. Shaw,

in 1889. the Garden was maintained under the personal direction

of its founder, and, while virtually a private garden, it was, except

at certain stated times, always open to the public. By a provision

of Mr. Shaw's will the Garden passed at his death into the hands

of a Board of Trustees. The original members of the Board were

designated in the will, and the board so constituted, exclusive of

certain ex-officio members, is self-perpetuating. By a further pn>

vision of the will, the immediate direction of the Garden is vested

in a Director, appointed by the Board of Trustees. The Garden

receives no income from city or state, but is supported entirely

from funds left by the founder.

The city Garden comprises about 75 acres. There is now in

process of development a tract of land of over 1.500 acres outside

the c ty 1 mits which is to be devoted to (1) the propaga ion and

growtg Of plants, trees and shrubs, designed for showmg eithe in-

foZ or outside, at the city Garden, thus avoiding he -^j^n^^^f

;

culties of growing plants in the city -^--P^^^^' j'^^J/'fl^: .

tablishins an arboretum as well as holding a certain area as a tor

1st esr?a"on with the idea that possibly at some future time tb.s

Lly became the new botanical garden. About 12.000 species of

plants are growing in the Garden.

The Garden is open to the public every day in the year, except

New Yea's. Fourth of July, Labor Day and Christmas-week days

from 8:00 a. m. until one-half hour after sunset; Sundays from

10 a. m. until sunset.

The nvnln entrance to the Garden Is located at To^er Grove aye-

J^ mora Dlace on the Vandeventer avenue car line.

^Lsfer south .retail Interseetln, lines. The Garden ma. also

hi reached by BUS Route No. 12. to .hlch all other motorhus Unes

transfer.



STAFF
OF THE MISSOURI BOTANICAL GARDEN

Geobge T. MooaE,

D irecior

Hebh^ani^ von Schrenk,
Pathologist

Jesse SL GBEE?fMAN,

Curator of Herbariuiu

Edgab Andebsow,
GeneticiHt

Wladimir W, Lepeschkik,

Visiting Physiologist

Ernest S. Reynolds,
physiologist

David H. Ljndeb,

Mycologist

Roland V. L. LaGabde,
Research Assiatant

Katheeeste H. Leigh,

Secretary to the Director
F.

Nell C, Hoenee,
Librarian and Editor of Publications

Abthue C. Pillsbuey,

In charge. Moving Picture Studio

Geoege H. Peing,

Horticulturist

John Notes,
Landscape Designer

Palhl a. Kohl,
FioricultuTHt

Elikoe Alberts,

Orciiidologbt

J. CUTAK,
Exotics

W. C. FAIEBA^^K,

Plant Recorder

J. H. Ket.logg,

Herbaceous aud Nursery

W. F. Langax,
Chief Enginee*

J. Langan,
Assistant Engineer

A, Peahso-^,

Painter

H. Vaixenttne,
Carj>enter

L, P. Jense',
Aiisoricultarlst

G. GOEDEKET^

Farm

GRAY SUMMIT EXTENSION

D. Miller,

Orchids

R, E. KiSSECK
Engineer

TROPICAL GARDEN, BALBOA, CANAL ZONE

A. A. Hl-isTEE.

Manager


