
QK} 
MS93 
v.19 
192+} 
Copy j 

Mussourt BOTANICAL 
GARDEN BULLETIN 

Loe Ss WE . 

VOLUME XV 

WITH 28 PLATES 

1927 

ST. LOUIS, MISSOURI 
ecco” gph geatet EXCEPT JULY AND AUGUST, 

THE BOARD OF TRUSTEES 

SUBSCRIPTION PRICE: 
ONE DOLLAR PER YEAR SINGLE COPIES TEN CENTS 

ouR! Borans 4 



MussourI BOTANICAL 
GARDEN JBULLETIN 
Vol. XV ~ JANUARY, 1927 No. 1 

CONTENTS ; 
Page 

Thirty-eighth Annual Bian of the Directer NS 

seguir Information... . roe ete eee < * 

ella ats egg 

Published Mostly, Except July and August, by the Board of Trustees 



5 BOARD OF TRUSTEES 
OF THE MISSOURI BOTANICAL GARDEN 

“ THE ORIGINAL MEMBERS 
AND THE BOARD sO pbc int mae ad EXCLUSIVE OF THE 

EXO “OPFE CIO MEMBERS, IS SELF PERPETUATING 

ERE DESIGNATED IN MR. ‘SHAW’S wit 



TROPICAL S’ 
Views 

TA’ 
in 

TION, MISSOURI BOTANICAL GARDEN 
the } 

’ 
new area being cleared tor reception of Po 

BALBO: 
well orcl 

- 
1id 

ore 
ae 

‘er 
> 2A 

CANAL ZONE. 
collection. 

I “I0A “IIA “duvy ‘Log ‘OW 

Z6T ‘S 
A 
~ 

GLVIg 

f 



Missoun Botanical 

Garden Bulletin 

Vol. XV JANUARY, 1927 No. 1 

THIRTY-EIGHTH ANNUAL REPORT OF THE 
DIRECTOR 

Gentlemen: 
I have the honor to submit herewith the thirty-eighth annual 

report of the Director 

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

re and oes eniz 
years various cities throughout 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 dwellers 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 
finda publie 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 anot. ther, 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 true. 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 which indicates a growing interest in the Garden of 

(1) 



2 MISSOURI BOTANICAL GARDEN BULLETIN 

the community at large. The fact that as many as 10, 000 
0 

the people of St. Louis are still susceptible to such quiet in- 
fluences. Any com mmunity which has a botanical garden and 
is beginning to use it as the citizens of St. Louis are using 
here 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 ‘‘Post-Dispatch, % written during the last 
chrysanthemum show, well expresses a feeling which must be 
more or less widespread : 

TWO STEPS FROM THE WORLD. 

hey have stopped autumn in her flight and called her 
sweetheart and blandished the Pa until she left behind 
her beauty like a cloak flung down. Some of them have 
spoken for e gold coined by maple leaves in August 

ine and scattered on woodland floors while they 
danced lightly to a careless death in the September twilight. 
Others have chosen scarlet to love, recapturing t flash 

wind of an' October 2. are bolder ones, too, 
who searched the lovely spoils for a bit of purple that once 
was mist left at the door of meadow by a brook 
so urn: The nage is a royal fancy now, a 
bins hl worn gracefully, , by only a few of its new 

For they have sollieken at their pillaging, im- r 
viernes under the rain, and many are penitent in 
faded blue. 

But however well they fared in the lightsome joust for 
colors, these rogues have e put on the dignity ke reforma tion, 
Lear and —— they stand like kings 

too proud to beg. — the gladiola blush for a sigh, 
8 

There are violets to jab for pity at shrines in the forest 
and daisies to smile meekly at men beside the bien 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 I 

t with nse o 
nd 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 

m 
and autumn philandered in are the heritages of chrysanthe- 
mums. ey 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 chrysanthemums in bloom. 

While the year 1925 was in some respects the most notable 
in the history of the Garden since its founding by Henry 
Shaw, the year 1926 will also be one to be remembered be- 
cause of the distinct progress along certain lines which it has 
been possible to make. In the annual report of the Director 

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 eity 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 t e 
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- 
uced 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 with the orchid world, _ only in 
quantity and variety, but also in the quality of plant 

The completion of the survey of the Gray ata 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- 
erete roads do not lend themselves to the type of landscaping 

twice as much roadway can be completed each year than if it 
were built of conerete. 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 
Meramee River, exactly opposite to the Garden property. 
This land, comprising 323 acres, gives us control of both 
banks of the Meramec a nd, if for no other reason, its aequisi- 
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 Meramee River flowing through it. In 
seagate 7 - - te the south bank is well designed for farm- 

will be so used, for the present at least. 
Pia ‘of f the daca 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 ideo 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 econstrue- 
tion on this land for 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 Mr. Kisseck as engineer, Mr. Miller in charge 
of orchids, and Mr. Goedeke as farmer. 

menting 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 
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strong rival of the Royal Botanic Gardens, Kew, for nee 
premier position in orchid botanical gardens. By thi 
latest move of theirs they have put themselves ina onde 
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 
amount of repair ark 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 

as well 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 sats in new 
putty. The iron fence along Alfred and Magnolia Avenues 
was cleaned of rust and painted, the oni 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 paNie. Pelee | a new three- 
inch feed water line, tearing down and rebuilding the bridge 
walls under all boilers, installing sole new fire-door — 
and eneasing same with fire brick, besides a thorough o 
Fading of the vacuum pumps and supplying bushings, plate 
rods, valve springs, ete. The old ash hoist was replaced with 
anew 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 
or the propagation of orchids from seed. Altogether it ean 
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 sitietheloey than it has been for a long 
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time. Some fifty benches of concrete and wood have been permanently installed in various places in the Garden, thus providing a very welcome addition to the number of seats available for visitors. 

transferred to the national orchid show held in Philadelphia in 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. wing to unfavorable weather conditions the display was not the equal of several previous exhibits, but the increasing number of outsiders who exhibited is encouraging, indicating that the interest among amateurs around St. Louis is growing. 

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

pete with any grown in this part of the country. During the 

seedlings, and the blossoms are carefully graded for reporting 
to the American Dahlia Society, which awards a certificate of 
merit if the flowers score sufficiently high. 
A bouquet of orchids was again presented to the Veiled 

Prophet’s Queen, and this, with the bouquets of the four spe- 



8 MISSOURI BOTANICAL GARDEN BULLETIN 

cial maids, was exhibited in an electrically refrigerated dis- 
play ease on the day following the ball. This case will be used 
for the exhibition 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- 
santhemums, 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 hs in part to the Sneha 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, Mesias Station, 
Kiel, Germany; Professor Yoshiji Yoshii, Professor of Plant 
Physiology, Imperial University, Sendai, Japan; Dr. Robert 
Ballenegger, College 3 hae Buda Pesth, cag as 
Dr. Mitsuhri Ishikawa, Profes r of Botany, Tokyo, Japan; 
Professor Borza, Tacs 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, Missouri Botanical Garden Tropical aed 
tion, Balboa, C. Z.; Mr. Harold Sandon, Rothamsted Expe 
ment Station, Harpenden, England; Professor and Te N. 
Maximow, Botanical Garden, Leningrad, Russia; Honorable 
Tsuneo Matsudaira, Japanese ron a assador to the United 
States; and Teese Naohdi Yatsu, Becca University, 
Tokyo, Japa 

School 25 Dardonie: —At the end of the school year last 
June Miss Fern Goss, of El Paso, Texas, finished the pre- 
caribed three years’ course and was awarde d a certificate 
There are in the school at the present time five students. Mr. 
Layton is continuing the work begun last year, and four 

Bri 

ens ty ct : : a : BE is aha ee cane Oe eat ice ap ee ee 2 ‘ POSES STRESS Ben Sid SE im Tet ED rs ae SUT Mr a 
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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 

Annual Bequests —The only annual bequest provided for in 
the will of Mr. Shaw to be carried out uring the year was 
the 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- 

ATTENDANCE FOR THE YEAR 1926 

Week-days Sundays 
0 : 

UES ea oars unten ei ns oe pe 7,14 16,313 POMOOIG Ce leds fs 8h eae 11,174 12,78] 
We ate Stree ERO CE Gh, Ce taunt ae on 3,952 4,279 BT in reheat he eee 6,00 8,614 

Wee eadiee sce is 6 Coat oi ee ee ore 13,976 20,012 
SONG Soi teste 6 i ee 12,133 15,640 
OMS ei oes ORES a a eee ET A2L 10,199 
MUN as 655 an cs Ses ou he 11,273 21,136 
roe ge GTS Oe BI AG en a ee ee Ponte a 12,506 8,878 

eee hore eee e sae ar ts Cee ee ee St HTS 11,344 
POOUROIOS oes 5d eS eee 15,956 23,073 
SO cs 5,367 

128,317 157,898 
128,317 

Wotahs css 5% 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 d 
eases continues to occupy attention, and the facts throwing 

type have any relation to these types of diseases. Likewise, 
general studies on variegation, and the influence of conditions 
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upon — are =~ pursued. Some attention is also 
being given to the pecial influence of ultra-violet light— 
using a Guncte oa vapor lamp—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 crowde 
quarters of the laboratory. A new building devoted ese 

to the experimental work, as previously pointed out, 
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 

ic. 

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 o 
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 ‘phlaien. every facility for physiological, work exists 
or can be pro d. 

Published Pee the past year five numbers of 

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 Jk oanne K. Armstrong, ‘‘The Effect of 
Treating the Virus of Tobacco Mosaie with the Juices of 
Various Plants.’’ Vol. XII, pp. 359-366. 1925. 

Ranker, E. R., ‘‘ Determination of Total Nitrogen in Plants 

OS ARE EGA RENE 990 re sont ako se AIL ONT ea AS 3 
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and Plant Solutions: A Comparison of Methods with Modifi- 
_ *? Vol. XII, pp. 367-380. 1925. 

Tisdale, L. E., “Colloidal Sulphur: Preparation and Tox- 
icity.”? Vol. XI, pp. 381-418. 25. 

Kobuski, Clarence E., ‘‘ Revision of the Genus Priva.”’ Vol. 
1926. 

Epling, Cant C., ee on South American Labiatae, IT.’’ 

Grenzebach, M Iyrle E. ek Revision of the Genus Bouchea 
(Exclusive of Chascanum). ”? Vol. XIII, pp. 71-100. lg 

oore, George T., and Nellie Carter, ‘“Barther Studies o 
the Subterranean Algal Flora of the Missouri Botanical Gar. 
den.’’ Vol. XIII, pp. 101-140. 1926. 

Smith, Fanny Fern, ‘ ‘Pseudo- Fertility i in Nicotiana.’’ Vol. 
— pp. 141-172. 1926. 

, H. A., ‘‘The Thelephoraceae of North America. XV.’’ 
Vol. “XH pp. 173-354. 1926. 

Moore, George T., and R. V a Garde, ‘‘The Identifica- 
tion of recs Say Sc etied aay Fever’ Plants.’’ Vol. 
XITTI, in age 

r, E.  R., ‘‘Determination of Total Nitrogen, Nitrate- 
Nitsa and Total Nitrogen, ee Including Nitrate Nitro- 
gen: Further Observations on a Modification of a Official 
Salicylic- Siiomalhats Method.” Vol. XII, in p 

Smith, Fanny Fern, ‘‘Some Cytological and Physiological 
Studies of mornie Diseases and Leat Variegations.’’ Vol. 
XIII, in pre 

Articles sedlicuad 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: 

h 
Description of a New Semiparasitie Species.’’ Journal of the 
Elisha eae Scientific Society, Vol. XLI, pp. 213-227. 1926. 

Couch .N., ‘*Heterothallism in Dictyuchus a Genus of 
Water Noida” Annals of Botany, Vol. XL, pp. 849-882. 1926. 

M., ‘‘The International Congress o: t 
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eil, ee tee D. C.]. Scientific Monthly, Vol. XXIII, pp. 
177-180. 192 

Greenman, et M., ‘‘Senecio,’’ in Standley’s Trees and 
Shrubs of Mexico. Geant chs from the United States 
National nee Vol. XXITI, part 5, pp. 1621-1636. 1926. 

Ranker, Em , ‘Some Physiological Considerations of 
the Delicious’ one with Special Reference to the Problem 

of Alternate Bearing.’’ American Journal of Botany, Vol. 

XIII, pp. 406-426. 1926. 

Scientific and Popular Lectures and Papers.—It is tat easy 
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 op gee class scouts 
of St. Louis, “Winter Identification of Tree 

Fern Goss, March 9, before the Better Bike ae of the 
Monday Club, Webster Groves, ‘‘Garden Plan 

G. H. Pring, March 11, before the members “a ha ‘Cemetery 
oe eccrine of St. Louis, “ ‘Landscape Gardening. 

von Se ae ‘Mareh 18, before the Women’s 
fount Table, “* Conserv. 

Edgar Anderson, ek sy before the members of the Gar- 
den Club of Springfield, Illinois, “‘Flower Forms and Their 

eaning.’ e same lecture was given before the Nature 
— arid * — Groves on April 2 

M. , April 6, before the Siatantoal Society of 
Washington, or Some Recent aes on the Virus of Tobacco 

George T. Moore, April 22, before the American Philosophi- 
eal Society in Philadelphia, ‘‘An Accurate Identification of 
pega Pollens for Diagnostic Tests in Hay-Fever.’’ 

gar, April 27, before the National Academy of 
Sciences, “The Colloidal Behavior of the Agency Inducing 
the Mosaic Disease of Plant, 

George T. Moore, May r before the annual joint meeting 
of Phi Beta Kappa and Sigma Xi, at Washington University, 
‘On Being Scientific. 
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B. M. Duggar, May 13, radio talk from Washington, D. C., 
‘How Plants Behave When Diseased.’ 

G. H. Pring, before the chautauqua meetings at Piasa, IIli- 
nois, August 16, ‘<The Economic Products ‘of Trees,’’ and 
Augu Bt TT; “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, Chaves Nature of Mosaic Diseases. 

B. gar, August 21, before the section of physiology 
of the tn cenaitiaal Congress of Plant Sciences, at Ithaca, 
New York. Round- table discussion on ‘‘The Physical Chem- 
istry of Protoplasm.’’ 

sther L. Larsen, September 13, before the students of the 
high school at Minot, North Dakota, ‘“The Missouri Botanical 

rden 
H. Pring, October 4, ae the Monday Club at Ed- 

wardsville, Illinois, ‘‘Ga es 
George T. Moore, Novembe : 2, before the Webster Groves 

Garden Club, irlowering Trees of This Localit 
Hermann vin Schrenk, December 1, before the Wednesday 

Club, ‘‘Termi 
ae. & Sess . Deccmber 30, before the Botanical Society 

of America, at Philadelphia, ‘Results of the International 
Congress of Plant Sciences.’’ 

G. H. Pring has given his lecture, ‘‘The Effect of Smoke 
upon Plants,’’ before the following 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. Prin ng given his ‘lecture, “Orchid Hunting in 
South America,’’ hedore = germinal tg ees O’Fallon 
Park Protective Association, Jan ; Good Fellowship 
Club of the Independent raseehent | Chirch, 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 

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: 

Sciences at Cornell University, Ithaca, New York, August 
6-23. 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. 
Duggar, and Fanny Fern Smith. 

B. M. Duggar has also served as editor for physiology on 
Botanical Abstracts; as editor for botany on Chemical Ab- 
racts; as a member of the Editorial Board, American Jour- 

nal of Botany; as substitute member, Board of Fellowships 
in the Biological Sciences, National Research Council, Wash- 
ington, D. C.; as Chairman, Division of Biology and Agricul- 
ture, National Research Council, until July 1; as Trustee of 

J. M. Greenman has served as editor for taxonomy on Botanical Abstracts; as a member on the Nomenclature Com- 
mittee, Botanical Society of America ; and as President, Wash- 
ington University Chapter of Sigma Xi. 
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Harvard School of Tropical Medicine and was granted leave 

r. Alexander F. Bucholtz, B. S., Cornell University, was 
appointed research assistant to succeed Mrs. Elva P. Miller. 

Fogg Davis, formerly instructor in Washington University ; 
Cc. ob i ’ 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, 

u 

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—For the academic year 1925-26 the holders of 

meren Kobuski, B. S. Cornell University, M. 8. Washington 
University, appointed third successive year; Robert Everard 
Woodson, Jr., A. B. Washington University. 
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University Fellows—Thomas Dwight Mallery, A. B. Ore- 
gon Agricultural Sree Mildred Esther Mathias, A. B. 

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

syracuse University ; Esther Louise Fairing A. B. University 
of Montana, M. S. Washington Univers 

Teaching Fellows—Martha Lydia Beanisley. a — 
ington University; Catherine Mary Lieneman, A. B. Uni 
sity of Nebraska; Paul Franklin Shope, B. 8. Pocmplvania 
State College, M. 'g. University “ Colorado. 

Special Investigators —John Couch, National Research 
Council Fellow in the Biological Seiones, "A. B., A. ML, PhD. 
University of North Carolina, assistant professor of botany, 

uate College of Agriculture, Hokkaido Imperial University, 

Sapporo Japan, lecturer in botany, Hokkaido Imperial Uni- 
versity, on leave. 

Non-resident——P. L. Gainey, associate professor of bac- 
Fea ih er Agricultural College, Manhattan, Kansas; 

D. C. Neal, professor of plant pathology, Agricultural and 
Meckicet ‘College, ee and pathologist to the Missis- 
sippi State Plant Board; E. Tisdale, laboratory, General 
Chemical Company, New yok , 

Degrees and Assignments.—At the annual commencement 
of Washington University, June 7, 1926, degrees were con- 
erred upon students of the graduate laboratory at the Gar- 
den, as follows: Master of Science, Esther L. Larsen, teach- 
ae fellow (thesis topic, ‘‘A Revision of the Genus Town- 
sendia’’) ; Doctor of Philosophy, Emery R. Ranker, Lackland 
research fellow (thesis topic, ‘‘The Determination of Nitro- 
gen in a Material’’) ; and Fanny Fern Smith, Lack- 
land research fellow (thesis. topic, ‘‘ Some Cytological and 
Physiological Studies of Mosaic Diseases and Leaf Variega- 

HERBARIUM 

The year 1926 may be senda ani as a signal year in the 
continued growth and further organization of the herbarium. 

e number of specimens acted 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- 

stantially our representation of the world’s 
It is important to record that one of the large herbarium 

roo using 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 wooden cases which were no longer adequate to 
protect valuable specimens from increasing deposits of coal 
smoke and possible e damage or complete loss by fire. The new 
installation also gives considerable increased case-capacity, 
and affords, ee at least, much-needed space for ex- 
Bente of the herbari 

w Accessions as of the more noteworthy collections 
iecanee eo the year are the following: Dr. E. Anderson, 
125 plants of Canada and the eastern United States; Arnold 
Aateeet tum of Harvard University, 1,600 plants of Nort 
America, collected by E. J. Palmer . Pr of. L. H. Bailey, 21 
plants of Venezuela; E. Bartholomew, 200 No rth American 
fungi; A. — Bechtel, 23 Indiana fungi ; Botanical Garden 
and Muse Germany, 250 plant ts of Bolivia, 250 
aiets of Chile, pire 13 photographs a fragments of types; 
W. E.B Broadway, 435 p ne of Trinidad and Tobago; B. F. 
Bush, 50 plants of te ; Mrs. Agnes Chase, 504 plants 
of Brazil ; Hon. Joseph R. “Churehill, 405 ; laste of northeast- 
ern United States; J. F. Collins, 21 plants of ere Island ; 
A. D. E. Elmer, 1,511 ng ee of Borneo, and 89 plants of 
the Philippine Islands; eS Carl C. Epling, 570 plants, chiefly 
from Idaho; J. M. Grant, 250 plants of Washington; A. A. 
ree 325 plants of California, Prof. L. F. Henderson, 368 

ants of Oregon; Dr. William ’ Herter, 180 plants of U - 
tee ; J. M. Holzinger, 50 North Ameri rican mosses; Hun- 
‘aaties National Museum, 107 plants of Hungary ; Towa Agri- 
—— Paik by Prof. L. H. Pammel, 245 plants of Wis- 

ta, 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 

Hugh O’Neill, 268 plants of Florida, and 69 plants of Colom- 
bia, South America; Dr. L. O. Overholts, 89 fungi of Missouri 
and Illinois; Dr. E. B. Payson, 497 plants of Wyoming; Phil- 

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, 

Université de Montréal, by Bro. Marie-Victorin, 415 plants of eastern Canada; University of Wisconsin, by Dr. J. J. Davis, 20 fungi of Wisconsin ; Th. Oswald Weigel, 100 orchids 

Wolfing, 1,092 algae of Ameri a, EK , Ja outh Africa and Australia. Numerous smaller collections have been 
eived from correspondents and frie of the Garden, 

Mounting and Distribution—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. 
Field Work.—A limited amount of field work has been ear- ried on during the past year, particularly in the St. Louis 

was commissioned to collect in Brazil certain groups of plants for the Missouri Botanical Garden, resulted in the acquisition of an interesting and valuable series of critically named Bra- “i 

Exchanges.—The number of exchanges is annually increas- ing; and many important series of herbarium specimens have been 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 labor involved 
incidental to the installation of new erbarium cases only a 
comparatively small number of duplicate herbarium specimens was distributed during the year. 

“ 

. by specialists who are occupied in monographie work. Like- 

enhances the scientifie value of herbarium specimens. 
Statistical Summary (For the year ending December 31, 1926). 

Number of specimens received on new accessions: 
By purchase ... 5,520 
BY Qt 32. 2,658 
By exchange ... 4,244 
By field work... 605 

mens mounted 
and incorporat- 
Ot eee 8,420 valued at $1,684.00 

TIE oe 216 without value 
Number of specimens in organized 

Nerberigat: 69 5 Si es 929591 valued at $147,829.50 
Number of specimens in unorgan- 

ined NeWiiarivns 22 90,626 valued at 7,719.26 
Wood specimens, etc., supplementing : 

the herbarium ... eee valued at 280.00 
Microscope slides, etc -yalued at 410.00 

Total valuation $156,238.76 | 
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LIBRARY 

During 1926 the library has made a steady growth. Due 
the publication of the ‘‘Union List of Serials’’ (a list of all 
serial publications contained in American libraries) , _ 

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 

The checking of this list has taken considerable time of 
the library assistants, but it has already been found ex- 
tremely useful in bibliographical work and i in Pkcens books 
which need to be borrowed from other librari 

The shelf space in the library stacks has sera entirely 
inadequate. Several years ago a corner in the basement, for- 
merly used for storage purposes, was walled in, and in it 
was 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-MeNally’s ‘‘ Atlas of the World’’; Wal- 
eott’s ‘‘North American Flowers,’’ of which two volumes of 
plates with descriptions have been published in 1926; all the 
ee numbers of ‘‘ Bibli ographica Genetica’’; all ‘the vol- 

“*Gen etica, ” a serial now in its eighth volume ; 
Pleat Physiology’’ and ‘Biological Abstracts,’’ both of 
which are new serials begun in 1926; Wi liam Cobbett’s 
= ; Alexander’s ‘‘ Colloid Chemistry”? ; Bayliss’s 
“Principles of General Physiology’’; Diel’s “Die Flora von 
Central China’’; Jérgensen’s ‘‘Microo rganions and Fer- 
mentation’’; d’Herelle’s ‘‘Bacteriophage’’; Jepson’s ‘‘Man- 
ual of Flowering Plants of California’: ; ‘Quarterly Review 
of Biology’’; Saceardo’s ‘‘Sylloge Fungorum, * vol. 23; Ren- 
dle’s «Classification of vioweriag Plants * vol, 2; Thom and 
Church’s ‘‘The Aspergilli’’; Tipping’s “English Ga ee rdens 
Wilson’s ‘‘The Lilies of Eastern Asia’’; Spoehr’s “‘Photo- 
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synthesis’’; Shelford’s ‘‘Guide to the Americas’’; Shaw and 
Owens’ ‘‘The Smoke Problem of Great Cities’’; Warming’s 
‘““Oecology 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 Publications—Four numbers of the Annals were 

vol. XIII—and number 4 of vol. XIII is now in press. The 
three numbers of vol. XIII issued contain 354 pages, 2 text 

new institutions were added to the Garden’s exchange list in 
1926. Of these four were from the United States, three from 
ussia, two from Germany, and one each from Czecho- 

slovakia, Esthonia, Latvia, Poland, Dutch Guiana, Japan, 
Italy, Greece, China, Bulgaria, Federated Malay States, and 
Belgium hi 

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

Searcely 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 “*Biological 
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Abstracts’’ or some other 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 
the annual meeting of the Botanical Society of America. 

During 1926, 100 aaa were borrowed ss 30 institutions 

on the inter-library loan p 

Statistical—There have te donated to the library or re- 
ceived in exchange during the year : pee books, valued at 

at $444. 83. Three 
) ) ) 

$2,020.03, and 135 pamphlets, at a cost of $83.39. One 
manuseript was donated to the library. The library now con- 
tains 42,251 books and 59,819 pamphlets, a total of 102,070. 
There are also 331 manuscripts valued at $1,614.80 and 933, - 

800 index ecards valued at $10, 594.54. <A total of 8,522 index 
eards have been added during the year, of which 906 were 
written by Garden employes, ‘and 7,616 purchased at a cost 

of ot .98. Three hundred and maT ogee books were 
und. 

Grorce T. Moore, 
Director. 

Pe Ed See ees 
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STATISTICAL INFORMATION FOR DECEMBER, 1926 

GARDEN ATTEND: 
Total rahe Of Visitors) icc ce ee 10,996 

PLANT ACCESSIONS: 

otal number of plants and seed packets received as 
gifts Se ee aren er ear UN aera ip en 39 

PLant DistRis 

Total sieves 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 painted 

By Purch 
haloeane: Ts Dr. and Mrs. Edgar—Canadian plants..... 100 
ee Dr. heige —Plants of Brazil, collected by Dr. 

PR PUBON yeas oe Oe year, eens SEL Od Ped 390 
By eine 
ete: Dr. ih desta of Michigan, Ohio, Illi- 

ONG: ATERNSBS oe ya sae sv a Chea ech 8 10 
Hume, i wits aces OF PIOtga sts ees st 2 
Kellogg, John H.—Pla ij mee. be nts bg @aerarys Speen Aree Marae 53 
Kobuski, C. E.—Jac sig Se aati try Benth. & 

Hook. f. from fietie Fae a er ep Oe eg ees 2 

ug ome ng sae si Miss Ethel Eltinge— 
OF eNO ee a ace nen be a ewe 12 

Windler gaara Piova Company—Helichrysum 
Be TT ORD SOUTH AIPICR ake co pcs eo es cee xt 

Pea Robert E. Pepe of eastern and cen- 
areal United States... 4 oi A ees 620 

By Field Work— 
Greenman, Dr. J. M.—Plants of Illinois............. 12 
Overholts, Prof. L. O.—Plants of Missouri............ 18 



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 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 Saeegell week days 

from 8:00 A. M. se one-half hour eo er sunset; Sundays from 

December to April, 0 P. M. until sunset; pu April to Decem- 

ber, 2:00 P. M. soe aah 

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

fee and Flora Boulevard, on the ee Avenue car line. 

lin The Garden may also 

s reached by Bus Route No. 12, to See 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 
true that many of them do shoot and as a result cause hu- 

man suffering which is certainly intense though it may not 
be prolonged. It must be confessed that no ordinary ammu- 

nition is used, and that one is quite safe from bombardment 
unless the plant is handled very roughly. The ammunition 
consists of needle-shaped crystals of microscopic size, Ww. ic 

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- 

wary stranger a slice from the bulb of our commonest North 

attempted the third. For at this point the ‘‘shooting’’ be- 

gins. The tongue suddenly feels uncomfortably rough and 

warm, the heat becomes more intense, and the stabs of pain 
are sharper 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 erystals are 
found distributed throughout the tissue, and it is these erystal 
needles, piercing the tongue and the cheek, which cause the 

i atio 
Chemical tests prove the crystals to be made of calcium 

oxalate, a substanee very commonly found in plant tissues. 
It is quite bland as to flavor, for it is the form of the erys- 
tals, rather than their chemical composition, that makes them 
such an unpleasant mouthful. Many of the aroids which 

food if the erystals ean be destroyed. The ease with which 

this can be done varies with different plants. In the ease of 
the tropical taroes boiling is usually sufficient, sh with 
our own jack-in-the-pulpit heat alone is not eno 1e 
who would eat its bulb for the nourishment that it does 
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 — of some of the 
species of Alocasia that one may be ‘‘stung’’ by merely 
rushing against the plant in passin 

not lie passively in wait, but are eee dischar. ged with 
considerable foree. The erystals of Xanthosoma Linden, 
eee in —s figure, are such a case. This plant, a small 

ts green — di siasimabies marked with silver, 
has nothing in its exterior appearance to suggest that it 

cells of ie leaf. They are filled with a mucilaginous sub- 
stance and along the shee of the cell lie the needle-shaped 
erystals 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 surpris ing. Th 
takes up the water spies 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 

Baw 
es 

—_ y; 

want Ses 

f; 

Lh 
SS 

S7 

a 

. — 

Cell of 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 iver 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. 

PRUNING OF ORNAMENTAL TREES AND SHRUBS 

There is no branch of garden work which is less understood 
and yet more generally practiced than that of pruning. Trees 
and shrubs are pruned annually without any general thought 

in view except that pruning is scans to their woe. 
This practice not only may sometimes lead to a gra 
struction of the plant, but, more partivolsie: to the entins 
loss of its individuality. The charm of ornamental trees 
and shrubs is largely dependent upon the habit and grow wth 
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 Ss an nd sh rubs which have 

sorted as edy, 

removal of plants is the proper procedure. It is essential to 

have a definite idea as to what is to be accomplished — 

attempting to prune any tree or shrub. No general rules ¢ 
be formulated in regard to pruning, and only brief hate 

tions ean 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 th 
amount of fibrous roots is lost. A severe prance cha: of ae 
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 very 

little pruning except the removal of dead limbs and crossed 
branches. The formation of bad crotches, due - develop- 
ment of two leaders, should be prevented 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 i ice. In pruning trees on the lawn those branches 

under which persons walk or sit or those that o a 
view should be removed. This pruning should be done gradu- 
ally, however, particularly on small trees, for the removal o: 

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- 

have their branches meet the ground. Trees which have be- 
aoe too large for a situation must necessarily be pruned, 
metimes 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 eases, 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 te entrusted to men who 
sess the seuential 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 

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, however, without resorting to a heavy 
annual mutilation. Pollarding or severe heading-back of 
trees should 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 
with traffic. All cuts should be made parallel to, and as 

hole in the center of the tree which may not heal. Stubs 

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. 
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ing species or varieties of evergreens, the natural growth of 
which 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. 
Trees 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- 

ate Sinton and the Japanese walnut (Juglans Stebold- 

should never be practiced in extremely cold 
eect: acuta then the wood eracks easily and bad wounds 
may occur. 

Dressing the wound.—All wounds made by pruning should 
receive a ues dressing to prevent the entry of water, 

insects, or fungi. This dressing should be applied as soon 
as possible ates 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 wounds should first be given a 
dressing of — enough being applied to cover the cam- 
bium and part of the wood, thus preventing the sensitive 
cambium from drying out. The center of the wound should 

reoso 

should not be even’ unless they can be kept from coming 
in contact with the cambium. Heavy lead paint makes a 

ressing for wounds, 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 Be! 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 down 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- 

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 
erria (Kerria japonica). 

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

Amorpha canescens (lead-plant), 
— fruticosa, 

mproved by cutting back. 

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

Buddleia sp. (butterfiy-bush), 
saeacsom killed to the ground in winter; cut to or near the 

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

Hibiscus syriacus (shrub althea), 
If gro S$ a specimen on the lawn or trained in the form of a 

small tree, thin out weak branches and cut the remaining 
br: es back one-half. This will reduce the number of flow- 
ers sage increase their size 

Hydrangea arborescens (smooth hydrangea), 

Hydrangea arborescens var. genteel (enon hydrangea), 

Hydrangea paniculata (panicled hydra 

Hydrangea paniculata var. grandiflora api hydrangea), 

r ea), 
For fewer but y large panicles of flow: prune same as for 

Hibiscus. Gerais benefited by Poprate porters back. 

Hypericum, woody species sesta John’s-wort), 
Require no special prunin 

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

Lonicera sempervirens (trumpet honeysuckle), 
No special pruning needed. 

Lycium chinense (Chinese matrimony-vine),— 

Lycium ee oe (common matrimony-vine), 
aS mse sometimes freezes back in piconap when this occurs 

eae back to live wood or to the groun 

Sambucus canadensis (common elder), 
ne to secure compact form, by pruning back too vigorous: 

wing branches. 

Sorbaria sorbifolia (Ural false spiraea), 
Prune same as for Spiraea. 

Spiraea alba (meadow spiraea), 

oti Billardii (Billard’s spiraea), 

piraea Bumalda var. “Anthony Waterer” (Anthony Waterer 

piraea), 

Spiraea Douglasii (Douglas’ spiraea), 
Spiraea fea pias (hardhack) and other se ani species, 

Practice gradual sarah thin out crowding stems and cut out 

y fruit panicle 

Syringa chi (Japanese tree lilac), 

Requires —— pruning. 
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Most shrubs other than those above mentioned produce 
flowers on the previous year’s wood, and, as stated above, 

should be pruned immediately after fess 
The above directions apply particularly to shrubs grown 

chiefly for the effect of the flowers. Generally, however, a 
year-round effect is dace: and in such eases pruning shoul 
be practiced only for the purpose of securing the most pleas- 
ing and natural results. It should be resorted to only in 

Pp 

ave become too long and straggling. This is particularly 
essential in certain species of mock-orange (Philadelphus) 
and golden-bell (Forsythia). The lilaes (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 
teenies just sufficient pruning to keep them shapely. Formal 

growl wing 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 os 

frost in winter should be cut down to the ground as should 
also hedges which have become bare at the base. This should 
be done before growth starts in the spring. 
Pruning Tools—The essential tools for pruning consist of 
oe saw, pruning shears, and a curved- 
knife. These tools should at all times - very sharp so “ah 
make smooth, clean cuts, which will heal quickly. For 
tensive work, pole shears, rope, ladders, ete., will be beiatved 
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f trees and shrubs are kept in a healthy growing condi- 
tion and proper care is given to cultivation, ie water- 
ing, and spraying, much less pruning will be required 

If trees and shrubs are naturally adapted ne “the soil and 
climatie hacerran ut the region in which they are growing 
less pruning will be needed. 

If en e ike are selected with a view Sis a a 
definite space or producing a certain effect_m 
will be avoided. Do not practice Po ng if Keane oat 
of yates will Acca the desired r 

e no stubs, however short. Make clean smooth euts 
- siete wounds with proper dressing a healed. 

Do not forget that considerable judgment and knowledge 
of the purpose for which pruning is Ais ‘ts 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 Researeh Council, Washington, February 4-5. 

Mr. Emmet J. Layton, second-year student in the School 
for Gardening, received a reward for his design of a small 
estate, in the Intercollegiate Competition in Landscape Arehi- 
tecture. 

Mr. G. H. Pring, 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. P. 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 
einnati, on “‘Some Experimental Aspects of the Mosaic De 

_ ease Problem 
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Dr. Hermann von Schrenk, Pathologist to the Garden, spoke 
pee the Home Garden Club of Webster Groves, February 

, on ‘‘ Trees of the Pacific Coast,’’ ane before the Kirkwood 
eae Club, February 14, on “Tye 

Mr. L. P. Jensen, Arboriculturist to eS Garden, in charge 
of Gray Summit Extension, is the author of an article in the 
February number of the “‘Gardener’ s Chronicle of America,”’ 

on gecesi a Old Books on Gar dening’’; and of one in 
the January-February issue of ‘* Parks and Recreation’’ on 
“Useful and Interesting Publications.’’ 

Ina 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 at same subject to the Society of American Naturalists 
at Bucha 

The i ee Chapter of Sigma Xi met at 
the Garden, January 13, and a brief talk on ‘‘Some Aspects 
of the Graduate Work i in the Shaw School of Botany, with a 
Demonstration and Discussion of Certain Topics in Plant 

Physiology, Mycology, and Geneties,’’ was sei by members 
of the Garden staff and graduate student 
Among the recent visitors to the Gusta: were 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. Wittroch, 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; a Dr. John B. May, Assistant Ornithologist, 

Department of Conservation and Natural Resources, State 0 
Massachusetts. 

The following lectures have been given recently by Mr. 
G. H. Pring, Horticulturist to the Garden: January 5, il- 
lustrated talk on ‘‘Smoke’’ before the St. Louis Association 
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of Gardeners ; ‘‘Collecting Orchids in the Andes Mountains,’ 

January 13, before the Elks Club of Belleville, Illinois; jaa 
ary 14, before the Narcissus Club at its meeting in the lecture 
room at the Missouri Botanical Garden; February 2, at Michi- 

8, before the Principia School, St. Louis; February 10, 
‘‘Smoke,’’ before the Disabled American Veterans, at their 
Club, 3737 West Pine Blvd. 

STATISTICAL INFORMATION FOR JANUARY, 1927 

GARDEN ATTEN 
Total ueket a WINILOTHS 66 6s be os 5 es eee teres eas 9,396 

PLant ACCESSI 
Total noaibe of plants and seed packets received as 

Pe Reng Ren Mere Parmeter gent ey tr eee oe ea 11 

peagae aeipeaniomund 
Total arene of books and pamphlets bought......... 33 

Total number of books and pamphlets donated........ 76 

HERBARIUM ACCESSIONS: 

By Gift— 

Bechtel, A. R.—Fungi of a Omer SRN re ear 8 

Hesler, L. R—Fungi of Tennessee. ......---+++-+++0++: 33 

Kellogg, J. H—WMosses fice ee lichens of Missouri 14 

itton, Alic W.—Collection of ar Oieviares <ibeues 24 

Matthews, E. O.—Fungi of Arizona.........--++++.++++ 13 

Ruth, cs age apr tg maine. (Hook.) Small from 

re Le Cee OL ee pon. ayy eee en eet aj 

Edw ard—Plants of TexaS.......-.-+eeeeeeeeeee 3 

yichion. Robert E., Jr.—Polytrichum ohioense from 

ee a Ca 4 aes cae aee ceed meee S 1 

Exchange— 

Institut Botanique de l’Université Masaryk e Brno, 

Moravia—“Flora exsiccata Reipublicae “Bohet 

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

Royal oe al seca Kew, England Photographs ; 
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By Purchase— 

Broadway, W. E.—Wood specimens of plants of Trin- 
SONGS tog op icy 4 kis ecae dee od Scat tare Ea ce ek io 59 

Dutton, D. Sit BR Be er of Se oe oa Maine iol Sua 100 
Grant, J. M—Fungi of America, Europe, Japan, etc.. 700 
Wilson, Paney—Punet of the eastern United States.. 1,000 



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 hdenped a private garden, it was, except 

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

0 . Shaw’s will the Garden Dei at his death into the hands 

of a pee 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, ceciniae by the Board of Trustee The Garden 

receives no income from city or state, but is gaits 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 OuIsuy) at the city Garden, thus avoiding the existing diticuttion 

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 pote 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 BEAN (LENS PHASEOLOIDES) 

Safford’s ‘‘Useful Plants of Guam’’) 
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Vol. XV MARCH, 1927 No. 3 

SNUFF-BOX BEANS AND 

THE DISCOVERY OF THE GULF STREAM 

The study of plants sometimes leads to unexpected diseov- 

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 phase- 

oloides Stickman, the so-called snuff-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 Islands. ‘‘Cast up on the Shoar there are very oft 

wing very commonly along the coast of Jamaica. Why 

might perhaps be carried all the way across the oe It 

as e . “to conceive that, growing in the woods of 

ed 

from thence by the wind and current, which is forced through 

the gulf of Florida. But how they should come the rest of 

the way, I cannot tell, unless it be thought reasonable that by 

(39) 
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means of the westerly wind, the beans being brought north by 
the ghee from the gulf, they may be supposed by this 
means at last to arrive in ahipente If there be such a cur- 
rent,’’ te concluded, we can conceive how ‘‘the winds and 
pice brought from America roel pee things towards 
the Azores, which are recorded by Fernand. Columb. in the 
life of his father Christopher, to be the reasons which moved 
the said Christopher Columbus to attempt the discovery of 
the West Indies. 

It might then be argued that the study of these beans is 
not only responsible for the discovery of the Gulf Current 
ut 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 
journeyings. 

THE DISCOVERY OF THE SOUTHERN 
YELLOW WOOD 

Among our most interesting native trees is the southern 
yellow wood (Cladrastis lutea keine f.) eal The Garden 
is the fortunate possessor of several specimens, and one of 
these, a particular favorite of Mr. Shaw’s, was aa leneribed in 
the Garden Buttetin for February, 1923. The species was 
discovered by André Michaux and later described for the 
first time by his son, Francois André Michaux. The tree has 
such interesting wuniities and the details of the discovery are 
so precisely and so quaintly described in the journals of the 
sit men that an exact account may be of general interest. 

the first of March, 1796, André 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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SE D-POD AND BRANCH OF LENS PHASEOLOIDES 

(From Safford’s “Useful Plants of Guam”’) 
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FRANCOIS ANDRE LAUX 

issouri Botanical Garden) 
3 + 

(Oil portrait painted for Mr, Shaw at the 
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the Sen hery eas was situated on the north bank of the 

Cumberland River near the present town of Gainesboro. For 
the second of mack 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 sorts. I also pulled up 
some roots of those trees to replant them in my garden in 
Carolina.’’ 

ix years later, in 1802, young Francois André 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 im 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 sake by 

the shape of its fruits and the disposition of its leaves, ap- 
0 

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 
esire to know whether it were possible to fix the beautiful 
le 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 
which was remitted to Dr. —— orig ae of chemistry, 
and the other addressed to Paris Board of Agricul- 
ture attached to the Minister of the Tntero, in order to veri- 
fy the degree of utility that might be d rived from it. The 
epoch of my stay at Nasheville being oak when the seeds of 
this tree were ripe, I gathered a small 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 

flora of Central America. A century ago, on the other 
hand, St. Louis was itself a part of that wilderness to which 
came distinguished botanical travellers of the educated 
world. 

Of the several scientists who visited the territory between 

the son of a middle-class farmer who died when the boy was 
young man 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. Encouraged 
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by a local horticulturist, he decided to prepare himself for 
the career of a plant explorer and set energetically to work, 

studying natural history 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 si 
then in charge of the royal gardens at the near-by Tri 
Michaux studied under him at Paris and later ee a 

the =a Lamarck on a collecting trip to the mountains of 
Auver: 

In 1782 he set out on his first expedition, making a three- 
year’s visit to Persia and the region between India and the 

aspian Sea. In spite of adventures which read like those 
of Sinbad the Sailor, he not only came back alive but brought 
with him a large collection of seeds and a valuable herbarium. 
He had intended to return to Persia for even more — 

useful to the royal navy, sent him to this country instead. He 
arrived in New York in 1785, bringing with him a French 
gardener and his young son, Franeois André, 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 
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. André Michaux, a Botanist sent by the Court of 

France to America (after having been only 6 weeks 
turned from India) came in a little before dinner with let- 
ters of Ge eneduntion and recommendation from the Duke de 
Lauzen and Margs. de la Fayette to me—he dined and re- 
turned afterwards to Alexandria, on his way to New York, 

from whence 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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we locust, back of the No. — Garden adjoining the green 
e ( where the Spanish Chestnuts had been placed and 

— role) 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 
in the places where the Hemlock Pines had been planted and 
were dead, Et. & Wt. of the Garden gates, the seeds of the 
Piramidical Cyprus 75 in number—all of which with others 
were presented to me by Mr. Michaux, Botanist, to his Most 
vam — sty. 
*“July 

No. —. All these ae were given to me nt Mr. Michaux. ” 
In 1787 he moved his base of operations to Charleston, 

South Carolina, Sere there a botanical garden in 
which he kept plants and seeds under the best ssdcethts eondi- 

Michaux were Sera until very t least. 
These included a number of American trees not native to the 
immediate district and several foreign species. Conspicuous 
among ape latter was the beautiful Albizzia Tulibrissin 
Durazzini ‘‘pink acacia’’ which, re well when in- 
troduced oy 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 cape . time to his garden 
at Charleston. As shown in the mpanying map he 
ranged very — hes central Florida to the Hudson’ s 
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Bay country and from the Atlantic coast to the banks of the 
Mississippi. Altogether he travelled over 3,000 miles and 
visited some localities (as, for instance, the southern Alle- 
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. ‘‘The discontent of the Western settlers with regard 
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 
of Louisiana, aimed to recover that province for the power to 
which it had formerly belonged.’’ Because he was ‘‘an ardent 

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 3 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 “ 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- 

and botanical discovery information which it contains 
in regard to various Shai & firat detected by Michaux is valu- 
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able even now, and his remarks upon the picasa of the re- 
mote settlements which he visited in the course of his wan- 
derings are argentine and often amusing. They record the 

impressions of a man of unusual intelligence—a traveller in 

many lands, who a 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; Quereus rubra; Quercus ‘ : h 

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- 
si ppl 
“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 earry 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 mle 
spot for hunting. Rain fell about three o’clock in 
noon. An hour after camping the savage came back sim 
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- 

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. I was all the more anxious to proceed that it 
rained every day. I had already been obliged once to dry at 
a fire my baggage that had been wet through especially ios 

of Botany and minerology I had with me, as I ha 
asthe to expose them to the comoaioe of the river and tad 
sent by way of the pcmman e two trunks containing gray | 
paper, powder, lead, m, boxes ee collecting insects, and 
all the articles reid oe making collections of plants, ani- 
mals, insects, and minerals. 

**Sunday 30th of Angist arrived at the village of pore 
kia situated two miles from the Mississippi river and half 
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 aceustomed 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 sa’ savages. 
hey wear no breeches but pass between their thighs a piece 

of cloth of about one-third of an ell in length, which is kept 
in place before and behind by a belt above the hips 

‘*The 31st of August herborized.’’ 
While Michaux was in this country great changes had been 

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 

of 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 greater number would have 



MISSOURI BOTANICAL GARDEN BULLETIN 49 

been lost, but for the assistance that was rendered by the in- 
habitants of Egmond, a little neighboring village. Michaux 

was lashed to one of the yards, and he was senseless when 
carried on shore; he did not recover till some ato after, 
when he found himself extended before a fire, with m re than. 
fifty persons standing around him. His first idea, we his 
ee returned, was to inquire for his collections. He 

as informed that the i a which contained his own ef- 
fects had been lying on deck, whence they were washed by 
the violence of the waves, but that those chests ag ae 
been lodged in the hold had been taken out safely. 
telligence consoled him. Notwithstanding the saab pers 
of his health Michaux was compelled to remain six weeks at 
Egmond, and to work day and night. His plants having got 
wetted by the salt water, fe was obliged to immerse them all 
in fresh water and one ‘after another, to dry them between 
new pa pers.’ 

At Paris he prepared for the press his book on American 
oaks, ‘‘Histoire des Chenes de 1’Amerique’’ and tried in vain 

in November, 1802. 
By his steadfast perseverance in the face of all sorts of 

obstacles ; storm, shipwreck, hostile savages, political iia 
tion, public indifference, ie are strongly reminded of the 
words of Saint Paul: ‘Thrice I suffered shipwreck, a night 
and a day I have been in a 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 pred in the sea. In weariness and se aaprtaons ce Hs 

gratitude and appreciation of the world of science. No one 
of them has ever seen more clearly, or rol 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 André Michaux had worked with 
his father in this country, remaining at the Charleston garden 
when his father undertook his longer expeditions, aceompany- 
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 

sylvania, Virginia, and even the western countries, pick the 
cones when green to infuse in whisky to which it gives a 
pleasant bitter. This is very much esteemed as a preventa- 

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 always made with a single trunk of a tree, 
the pine tulip tree are preferred for that purpose, the 
wood being very soft. These canoes are too narrow to use 
well with pth and in shallow water 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 paddling as by 
remaining constantly seated with our legs extended. Our 

canoe being very narrow at bottom, obliged us to keep that 
position; the least motion would have exposed us to being 
overset. Custom made these inconveniences disappear, how- 
ever, and we attained the art of travelling comfortably. 
We met a settler, an inhabitant of Wheeling, who accom- 

panied us down the Ohio for two days. Alone in a canoe, 
ee was going to survey the borders of the Missouri for a 
undred and fifty miles beyond its embrochure. The ex- 
ipa 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 distributed 

gratis, the quantity of beavers, elks, and more especially 
isons, were the motives that indu uced 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 piace fe aah 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 works, 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. 

the uses and value of their 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- 

ylva.’’ It was an epoch-making book. Michaux himself, in 

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 serub oak of New England (Quercus ilicifolia Wang.), 
e says: ‘‘As the Bear Oak grows on the most sterile soils, 

winds, perhaps it might serve to shelter the infancy of other 
more valuable trees in such exposures. The want of some 

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 spied grin 
to the game during several months in the year, and would 
allow a sportsman a fair aim at the birds as they rose pen 
the wi 

The aceon of the black or sweet birch (Betula lenta 
L.) is followed by these typical comments: ‘‘The wood of 
the black birch hee freshly cut is of a rosy hue which 

ican Birch. Tables and bedstonds of this 88 when eare- 

their panels.’ 
For the remainder of his life Michaux ohne eich in 

France, experimenting with his beloved t his own 
estate and on those of others. At his Pa ris aed 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 

is young manhood and whose great industrial future he 
had predicted: 

One nebeee —— who visited him there has de- 
scribed him as escorting his guests before breakfast through 
the fruit and cena market which was then held in on 
Place Saint Michel and pointing out the rarest and m 
unusual its and vegetables. In person, we are told is 
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 stern and 
cold on first approach; but it smoothed off and brightened 
gradually as he spoke and became more familiar; his utter- 
ance, in the inning somewhat slow and cautious, became 
rapid and impressive, and his conversation gay and even 

humorous. his manners were quite simple and unaf- 
feeted; 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 i in apparent 
health, he had a sudden stroke of apoplexy i in the middle of 

American Philosophical Society and 8,000 dollars to the So- 
ciety of Agriculture and Arts of Boston, for the promotion 
of what had been his life-long interest, the propagation of 
useful forest trees. 

NOTES 

Dr. B. M. Duggar, Physiologist to the Penge leetured 
before the Washington University Association, March g ae 
‘*The Significance of Certain Ultra-Mieroseopie 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 ‘‘Jris 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 partes —_ be- 
fore the Carondelet Improvement Association, Mareh 8, on 
‘*Plants, Shrubbery, Trees, Care of vars a om is and before 

” 
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a Garden Club of St. Louis, March 15, on ‘‘ Plant Propaga- 

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. 
Recent visitors to the Garden include Dr. Winifred J. Rob- 

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

is co ] 
nected with the Australian Prickly Pear Commission; and 

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

per rimental Work Conducted at the Missouri Botanical Gar- 

den’’; March 24, before the Women n’s Round Table Club, at 

the Coronado Hotel, ‘Sensations In Plants’’; Mare De- 

tion, Springfield, Illinois, ‘‘The Evolution of Gardens.”’ 

The fourth number of Volume XIII of the aaa of 

the Missouri isler ee Garden has recently been issued with 

the following conten 

““The Identieation ‘of Pollen from So-Called ae 

Plants.’’ George T. Moore and Roland V. L. La Ga 

‘Determination of Total Nitrogen, Nitrate Nitrogen, gor 

Total Nitrogen not Including Nitrate-Nitrogen : Further Ob- 

servations on a Modification of the Official Salicylic- Thiosul- 

phate Method.’’ Emery R. Ranker 

‘**Some Cytological i Physiological Studies of oes Dis- 

eases and Leaf Variegations.’’ Fanny Fern Smith 

Pie hice eee INFORMATION FOR FEBRUARY, 1927 

-ARDEN ATTENDA 
: Total number GE WISitONR oy oe as eran ee cesses 21,472 

PLANT ACCESSIO: 
ier ptt of plants and seed packets received as 

fts COP pattem ee ae ag Ae tee Se Se, Wl ct Ain la yl Mati eval nl ce yt 158 



56 MISSOURI BOTANICAL GARDEN BULLETIN 

LIBRARY 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. 
Trot Cues en eo as oy ee 3 

oe ee A—Pyrus arbutifolia (L.) L. f. from 
Rae WN aN see Cok ais bee a aio S Oe bs Sue 1 

BBG - S.—Ephedra trifurca Torr. from Arizona.. 1 
Wagner, D. D.—Fungi of New York..............0006 35 
Woodson, Robert E., Jr.—Plants of eastern Wnited 

States, collected. chiefly by R. E. Woodson, Jr., 
Mi sok = Mathias, Doris Bausch, and Martha 

ley 

By sce 

igus Mobos: <a a by Prof. G. Samuels- 
ents of: Sweden. 2s eee ee ee 200 

Sains os i a <egaine: TGBRG SS Soa a 261 
Epling, Dr. C. C.—Plants of Mexico ................. 54 

By Purchase— 
Merrill, G. K.—“Lichenes Exsiccati” Fascicle V, Nos. 

AUE-EER,. PROIUMVO Sy coy Cs te i ee 25 
Seymour, Frank C.—Flora of Hampden County, Massa- 

chusetts, Fascicle V, atee. 516-615, inclusive...... 100 
By Field Work— 

Chase, Mrs. Agnes—Grasses of Brazil................ 350 



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, 
n 

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 

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. 

acacia south from all intersecting lines e Garden may also 

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

transfer 
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TAGS AS GUIDES IN THE DESERT HOUSE 

showing people through the Garden is being tried out in the 
d . 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 who walks may 

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

(37) 
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barren, desolate wastes of our imagination. By far the 
greater portion of them are, like our own Arizona deserts, 

desert scenery. ‘‘Try as you will to get rid of it, the garden 
idea sticks in your mind,’’ writes one visitor to Arizona, ‘‘an 
the more you see of these deserts, the more fixed 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. When we begin to analyze the 

has its own cireumpolar 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 way that massed bushes never can, no matter 
what they are. Out here every traveler becomes a botanist, 

able-bodied man consumes two gallons or more of drinking 
water daily.”’ 

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

remarkable when we consider that the plants have been 
brought, not from any one region, but from all the great 
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deserts of the world. Some, like the prickly pears, are from 
our own western deserts, amin some, the stapelias, for in- 

oa are from South Africa. Others are from northern 
Afri Asia Mi inor, and reiren lia. That they fit so 
eabuialy together is due to nots fact that most desert plants 

have many features in common, while some of them are 
almost identical in general anee: Of the latter, the most 
striking examples are certain plants belonging to the genera 

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

similar is one of the most interesting facts that we discover 
when we 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 
found in deserts, because like the ition it is adapted for that 
kind of life. 

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

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, ete. The following are some of the 
tags which eall 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: . 
TEOMA BUN cg en ery aes Bae sd 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 yucea 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- 
face of the decapitated cactus with a smooth stick of pale 
verde. White bits of cactus meat began to fly like sparks 

ingly cool, a trifie sweet, and in flavor like the finest kind 
of raw turnip.’’ Several of the barrel cacti bear tags calling 
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attention to their lati yielding properties. One, for in- 

stance, reads as fo 

A PLANT THAT DESERVES A LIFE SAVING MEDAL 

The juicy center yields a quantity of very fair drinking 
water. It has saved the lives of many travelers in Ameri- 

eserts. 

Phrasing these tags has been a much more difficult propo- 
Sition than many people might realize. The difficulty 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, 

ete. 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 foun 
there a favorable home; or whether we must rely upon some 

other explanation, are ‘questions that must be left to the 

future. Of only one thing are we certain; we find desert 
plants adapted to desert life. The tags have had to be so 
worded that they eall attention to the adaptation without 
making any implication as to its explanation. 

eck other point has been called to the visitor’s attention 
by the tags. Like all publie places, the Garden is the prey 
of Stes people who cause really serious damage with- 
out benefiting themselves in any way. The smooth, waxy 

carve initials, names, and address 

Two of the tags make an stienipt - stay the song bi ge 
seripto-maniaes. A battle-searred cactus near the en- 

trance, a veteran of many attacks, bears the label 

A POOR WAY OF NG MR. SHA 

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 the 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. Modern methods of extraction 
have made black walnut meats a national commodity, and the 
nuts are now being bought and sold by the earload; 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. With 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. The 
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 
which six are indigenous to the United States. Two of these, 
the black walnut and the butternut, 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. 

scarce; there are a few trees at Meramee Highlands and in 
the vicinity of Barret Station, and both species are 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: 

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 with a pungent odor. Shell 
thick, dark, and sculptured. Nut edible, oily and sweet. 
Wood very dark brown in the heartwood, durable, taking a 
good polish. 

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. 

The same qualities which made walnut the best of woods 
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for gunstocks have led to its use in furniture, particularly 
since the development of special processes for making thin 
eneer. erry, 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 soaking in hot water, 
are revolved past a sharp blade, which euts 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. 

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 prepare 
nutmeats 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. R. E. Woodson, of St. Louis, perfected 

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 Aeaup should be restricted to fertile land otherwise 
un used. 

**3. 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, 
fenee corners, parks, dooryards, and other places within the 

range of the species to afford abundant opportunity for rapid 
and normal expansion of the black-walnut industry at inap- 
preciable cost. Development along these lines should add 
very greatly to the total agricultural wealth and welfare of 

the entire country. 
‘‘4. Great and worthy publie service may be rendered by 

planting black-walnut 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 

height may quickly be converted into bearing trees by cutting 
back the tops and grafting over with scions of promising 
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.’’ 

an orchard of these kinds is being established at the Gar- 
den’s new extension at Gray Summit. Hybrids between dif- 
ferent species of walnuts are quite common, and it is within 
the range of possibility that varieties pee method 

i i est. 

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. 

Its merit as an ornamental tree has been recognized i 
Europe as well as in America, and it has been very ciel rte 
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 Tradescant as early as 1656. It has 
done well in that country when planted on fertile soil and 
specimens _ to one hundred feet high are not uncom- 
mon on old esta 

The here 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 
eases the nuts are stratified over the winter in sand, planted 
out in the nursery the next spring, and the young trees moved 
a year or two later. 

THE BUTTERNUT 

(Juglans cinerea L.) 

The butternut is quite similar to the black walnut, but 
ean 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 de eeply 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 walnut has a distinct notch in the upper mar- 
gin so that it is roughly heart-shaped. The sear of the sania 
nut is straight across the top, ame it a triangular or irreg- 
ularly cireular outline (see fig. 1). The Gounaiead de- 
seription of the tree is as follows: 

Tree broadly spreading, 30 to 50, ss up to 90, 
feet in height. Diameter 1 to 4 feet. Trunk nk short, crown 
broad and rather open. Leaves alternate, compoun und, 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 the various 

characters by which the two species may be separated, i. €., by the 

shape of the leaf scar, the buds, etc. 
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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 7 a fleshy and very sticky husk, borne in racemes 
of 2 or 3. 
The caries of the butternut is very similar to that of the 

black walnut, but is much lighter in color. For this reason it 
is very often known by the trade name of ‘‘white walnut.’ 
The husks and inner bark were very commonly employed in 
the early days of this country for producing a yellow-brown 
dye. his 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 oe Missourian wore them for every- 
day use in his boyhood 

THE ENGLISH WALNUT 

Juglans regis L. 

The Persian or English walnut produces sn songs 
walnut meat of commerce. It is native to southeastern Eu- 

The English walnut is very sc > ‘distinguish from all 
the other species of the genus when in leaf. The leaflets are 
smaller and entire, and quite glabrous (without pubescence). 
The ——_ description of the tree is as follows: 

und-topped tree occasionally reaching a » height of 100 
feet. arm glabrous or nearly so, dark gr above and 
a. below, divided into 5-9 leaflets (ceesionally as many 
as 13). Leaflets entire or with the margin slightly waved. 
Male catkins short and densely flowered. Female powers 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 black walnut and 

has been used for the same purposes. Before the speedo 
of mahogany it was the best cabinet wood in Europe, and m 

of the better meas was made of it. Like the black 0 
nut in this country it has been very largely used for gun- 
stocks. Loudon pot that during the Napoleonic wars more 
than 12,000 trees were used annually for this purpose in 
France alone. The good qualities of the wood were very early 

ror In 1664 Evelyn wrote of it as follows in his 
fam ““Sylva’’?: ‘‘Thus Burgundy abound with them 

_ a Lega ays 

such a catad number of Wall-nut- en, as the law is in- 

violably observed to this day for the extraordinary benefit 
which this tree affords the inhabitants. 

NOTES 

ord A. Carpenter, oe oe aeronaut, of Los 
jae California, visited the Garden, 4, 

Mr. Alexander F. Bucholtz, Research yg eeee nt, has been 
elected a member of the Deu itsche Botanische Gesellschaft. 

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

fore the Alton Woman’s Council, April 8, on “Plant Propa- 
gation.’’ 

Mr. John Noyes, 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 sous Shaw School of 
Botany have beer elected to the sting Bi f Sigma Xi: Esther 

a Larsen, T. D. Mallery, Mildred E. Mathias, and Kazuo 

toh. 
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Dr. George T. Moore, Director of the Garden, aoa panes 
the St. Louis chapter of Phi Sigma, April 6, **Som 
Plant Reactions,’’ and before the Guild of the Chureh 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. 

Se the auspices of Gamma Sigma Delta and Sigma Fi 
B. MD r, Physiologist to the Garden, gave 

public lectures at ‘the University of Missouri, ‘April 1 on 
the following topics: oo thods of Fundamental Research 
in Certain Virus Diseases,’’ and ‘‘The Significance of Some 
Ultra- Microscopie Studies in Relation to the Nature and 
Origin of Life. 

STATISTICAL INFORMATION FOR MARCH, 1927 
GABDEN ATTEND 

Total eter. OP VISHOTE oe eo tis Se ee 32,466 

PLANT ACCESSI 
Total soa of plants and seed packets received as 

Eo ira re as toe peer ee ban sie cp es 300 

Total scenes of books and pamphlets bought ....... 33 
Total number of books and pamphlets donated ...... 3638 

HERBARIUM ACCESSIONS: 
By Gift— 
Broadway, W. E.—Carpological specimens from Trini- 

bikie bee ela mn eee ewe Oe a at ea ee er a 12 
reopen sit Carl C.—Fruiting specimens of cultivated 

re eee VERO Bui Des Cnt 3 
Kelloge, Joke H:-—Plentes of Missourt, . 655, 1 on, 2 
Kobuski, C. E.—Mosses of Jefferson County, Missouri 3 
Larsen, Miss Esther L.—Plants of Missouri.......... 4 
Mathias, Dhamae Mildred—Plants of St. tole County, 

Lets s Vege ee RDO EN bp ea micas 4 
Routh, ‘Mine—sieiiodda media (L.) Cyrill. from Indiana 1 
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Exchan 
af Som Museum, piers gers by Prof. G. Samuelsson 

Plants of Swed 

By Purchas e— 

Botanical Garden and Museum, Berlin-Dahlem—Plants 
Bolivia 

Heller, A. A——Plants of United States 
Holzinger, John M.—Musci acrocarpi Boreali-Americani 

et Europaei, Fase. XXV, Nos. 601-625, inclusive... 

By Field Work— 
Overholts, Dr. L. O.—Plants of Missouri.............. 



SOME FACTS ABOUT THE GARDEN 

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

< nry Shaw about 1860. From that date to the death of Mr. Shaw 

n 1889, the Garden was maintained under the personal divention 

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. y a further pro- 
vision of the will, the immediate direction of the Garden is vested 

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

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

om 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, ons and shrubs, designed for showing either in- 

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- 
Flora boulevard, on the Vandeventer avenue car — 

is] 5 2 hb id) ” 
ay 

S a > > a | 3 B b=) = = ot @® 0a n > @ Garden may a 
be reached by Bus Route No. 12, to whic: all other motorbus es 
shina 
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COLLECTING ORCHIDS IN THE CHIRIQUI, PANAMA 

The following report of Mr. G. H. Pring, Horticulturist to 
the Garden, was submitted shortly after his return from Pan- 
ma. Because of the wide interest concerning the new tropi- 

cal station of the Garden and the methods employed for seeur- 
ing orchids from the jungle, it is herewith printed practically 

as written : 

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 imatophyllum, Oncidium 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 Ape uur san y Island Laboratory for the Institute of Re- 
search in Tropical America. I left Balboa at 7 A. M. for Fri- 
joles where we seen 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 eombined with the indigenous fauna. The 
island comprises about 3600 acres, through which trails have 

n 

lover of real jungle be even the howling of monkeys be- 
ing heard from the interior. In the afternoon a trip was 
made with Dr. Chagas of the American Museum of Natural 

History, for the purpose of laying snares for such animals as 

oscelots, wild pigs, pumas, ete. At a selected tree where the 
animals come to feed u upon the fruit which drops 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 

hlight. 
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 
sight were shown me—one of an oscelot looking directly into 
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were very scarce, but I did succeed in getting a massive dove 

orchid (Peristeria elata). 

‘‘My next trip was to collect dove orchids. Christopher 

Cheeseman, who had been in Mr. Powell’s employ for eleven 

years and likewise is a plant collector, acted as guide on this 

trip. He informed me that it would be necessary to take a 

the so-called ‘dry season.’ However, between the hours 0 

eleven A. M. and three P. M. the sun is very penetrating, 

required. 

‘‘ Arrangements had been made for a month’s collecting 

trip into the Chiriqui region of Panama to supplement the 
A. A. Hunter, 

eq 

ment, stich as riding outfit and the much-needed machete, was 

to be purchased in Panama. Since the boat was anchored 



76 MISSOURI BOTANICAL GARDEN BULLETIN 

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 were provided with four bunks, and on the wall was a 
otice requesting that passengers remove their shoes before 

going to bed. Our stateroom companions were an Amer- 

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 

from the container, carry it to the side of the deck, pour it 
ever 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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‘We arrived at the mouth of the Rio David after a thirty- 
four-hour voyage and were obliged to wait five hours off one 

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 

0 
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 Vulean towering 11,800 feet within a 214-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 

precipitated in a very fine mist. Undoubtedly this moisture- 

iaden atmosphere is a great factor in the productiveness of 

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 terrl- 

tory within a radius of twenty miles was thoroughly covered. 

One way to collect orchids is to make one’s self comfortable 

in the village and hire ‘mozos’ (laborers) to collect the so- 

ealled ‘parasitas.’ In most cases this method is very unsat- 
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ing up in the trees for material. However, Hunter’s sharp 

eyes detected almost everything within range. The day’s 

program would consist of arising at six o’elock, rubbing the 

skin with a repellent against ticks and red bugs, and starting 

at eight o’clock on horseback with a reliable guide. Reac ing 

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 which 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 useless 
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 bags— 
or sometimes with 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 

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 mois 

valleys which contain such genera as Pleurothallis, Tricho- 

pilia, Ornithidium, Epidendrum, Odontoglossum, arscewic- 

zella, Lycaste, ete. The first week we were particularly for- 

tunate in collecting 75 plants of Odontoglossum Powellit, 

which is extremely local. 

‘‘Probably one of the hardest plants to collect is the 

‘chinela’ (Phragmopedilum caudatum var. Warscewiczti). 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 

seem probable as it is reported as an epiphyte. He advise 

us to see the same native so as to try to obtain specimens. 

We found the native, but he told us that there were no more 

plants in that region. We had previously collected the Phrag- 

mopedilum longifolium which was found growing on a rock 

associated with a brackish soil, but we were much more in- 

terested in finding the epiphytic species. After many disap- 

pointments we were rewarded during our visit to Palo Alto, 

where we met a Mr. A. Guterriez who owns a eoffee ‘finea’ 

(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 everything that 
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grows upon a tree. So he very kindly furnished us 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- 

interesting to note that after felling the trees the orchids 
were burned by exposure to the full sun within three or four 
da although when growing up in the trees one imagines 

at they receive sunshine most of the day. This is a mis- 
ieee idea, —— for upon close observation it can be seen 
that when the is directly overhead the topmost branches 
of the trees esha spialenbie shade to the orchids below, 
eee those attached to the moss-laden bark of the trunk. 
I aking, 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 at three are the only times that the plants 
receive full 

“* After shanien 3 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 

aria, 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- 

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 

traveled west of Bouquete aleog 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 srg ng tree. 
Hunter remarked, ‘‘ Here’s where we’ll find them if we are in 

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. 
““We were now ready to look for the xis orchid, Cye- 

noches, and the monk’s-hood orchid, Catase Mr. Laws, 
an American merchant, whom we met, tihvickrs 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 ready to start, taking also our own See: who 
said that he had made the trip before. Our promised guide 
who lived in that region was evidently selohectinn: aps he 
was 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, almost immedi- 
ately up to 5500 feet, then we gradually deseen ded to the 
village of Caldera, an altitude of 1000 feet. It was interesting 
as we rode down to observe the various orchid zones. At 
5000 feet the Prishspilins’rs ice in full bloom and were has sot 
discovered by their unusual fragrance. At 4000 fee 
thidiums and Brassavolas were dominant. At 3000 tek ‘the 
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spider orchid, Brassia, Bulbophyllum, ae and Stelis 
were growing. At 2 2000 down to 1000 feet the Schom burgkia 
and Epidendrum of the pseudobulbous oe until the Llanos 
of Caldera were reached, where Catasetums and the swan 

orchid (Cyenoches) 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 414 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 fa had made 
us some hot coffee. This was prepared by roasting the beans 
over the fire until they were charred, and then adding water, 
roger placa The drink was as black as your hat and tasted 

e 
“Feeling somewhat refreshed we inquired the distance ns 

Caldera and were told it was about 114-hour’s ride. 
again mounted our horses for the village, which aie: to 

of Gonzales’ home, we turned about, arriving at Las hut at 
seven o’clock. We had spent twelve ‘hours in the 
had practically no orchids. Grandma evidently naliniaated 
our return, for she had prepared a boiled igi! Be habe 
delicacy), so during the meal there were bones o the 
delight of the fighting dugs, pigs, and pcs 7% tight 
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 floor, two doors, no windows. The 
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beds consisted of an L-shaped box built along one side and 

the end of the room, devoid of bed-clothes. This affair took 

down on the doorstep, evidently waiting for us to go to bed, 

so after removing our shoes and puttees we opened up our 

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 eock-roach 

landed on my nose. In my excitement my bed almost 

collapsed. 

‘‘Next morning we all got up in the darkness at 4 o’clock. 

At breakfast, as we were discussing the hunt for the swan 

orchid (Cyenoches), Catasetums were observed in quantities 

within easy reach, growing on the small trees, fence-posts, an 

rocks. After breakfast Hunter’s sharp eyes noticed a plant 

stuck in the tree just outside the house and asked me if that 

was not the plant I was looking for. Grandma noticed my 

bo 

this time Gonzales appeared and suggested that we follow 

him to where the swan orchid grew. A two-hour hunt netted 
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us 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- 
en with pseudo-bulbs fourteen inches long. In all, we 

secured twelve excellent plants of Cyenoches. The return trip, 
due to the fact that Gonzales put us on the right trail, was 
made in 414 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 Vulean 
(the extinct voleano of Chiriqui). We were fortunate in se- 
euring 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 and operates the best coffee finea in the Bouquete region. 
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 
ringing 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. 

up the following morning, and on our 
awaited us. He was very much excited because he had found 
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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- 

with regard to Lycastes, Acinetas and a lew undetermined 

genera and species. We were also rewarded with a second 

Hunter and I, however, had on boots, and since the barkless 

runks resembled greased poles, we made slow progress. 8 

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 

my asking him if he was all right, he replied, ‘Yes, but it 

was a long drop, about fifteen feet.’ Emiliano, 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 

out losing his way, finally coming to the exterior, with the 

Caldera River 1000 feet below. We returned to Moeniche’s 

place entirely satisfied with our two-day’s collection. We were 
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wet to the skin and found the large open fireplace with a 
blazing fire very welcome. After a most delightful dinner the 
evening was spent discussing the orchids of that region with 
which Mr. Moeniche was quite familiar. He believes that there 
are still many new things to be collected. 

‘*We now made our way back to Bouquete, feeling that we 
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 voleano called the ‘ Vulean’, 
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. Here 
we passed the night and arranged for horses to take us the 
following morning to the Vulean region. Up to this time I 
had been in perfect health and at the station that afternoon 

turning to Concepcion the following morning we found our 

orced return from this region, due to my condition, 
was unfortunate, as an army plane was to have been sent from 
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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 sympathetically said ‘Meestah 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 heads so that they cannot m A hundred and fifty 

cattle were packed on the lower Ak Eighty heads of hogs 
were then run in on the same deck. These were permitted to 

find their own space between the legs of the cattle. With 300 
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 ‘‘Scientifie 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 
—— of Sciences, at its annual meeting, at Washington, 

The annual flower sermon, — ries in Henry Shaw’s 
will to ‘‘commemorate the Goodness of God as revealed in 
flowers,” was preached on May 15, a t Christ Church Cathe- 

dral, by the Rev. Frank Du Sain. D. D., of Philadelphia. 
Dr. J. M. Greenman , Curator of the Herbarium, attend 

the annual meeting of the Tlinois Academy of Science, at 
Joliet, April 29, and presented a paper on ‘‘Early Botani 
Collections in Illinois.’ 

t the bicentenary celebration of the American Philoso- 
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phical Society, at Philadelphia, 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, spoke be- 
fore the Matrons’ Literary Club of Madison, at Edwardsville, 
Illinois, May 14, on ‘‘Iris and Roses.’’ 

r. 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, 
of Farmington, Arkansas, a member of the American Iris 

The following talks have been given recently by Mr. 
George H. Pring, Horticulturist to the Garden: ‘‘ Effect of Smoke 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- 
ton Heights Presbyterian Church, May 5, before the St. Louis 
Architects’ Club, and May 11, before the Women’s Club, of Belleville, Tlinois. 
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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. ny original members of the Board were 
designated in the will, he board so constituted, exclusive of 
certain ex-officio mem mbers ‘ self-perpetuating. By a further pro- 
vision of the will, the immediate direction of the Garden is vested 

The Garden 
receives no income from city or state, but is caciaaviess entirely 
from funds.left by eo 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 

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 oe : located at Tower Grove ave- 
nue and Flora boulevard, on Vandeventer avenue car line. 
Transfer south from all inves lines. The Garden may also 
be reached by Bus Route No. 12, to which all other motorbus lines 
transfer. 
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THE HAILSTORM OF MAY 28, 1927 

the flowering branches of the tulip trees, being broken. 
our inches 

deep, caused by the force of the hailstones. A wind storm 

during the early part of the month did more outdoor damage 

than the hailstorm, either disfiguring or permanently destroy- 

was the most perfectly shaped specimen of its 

t-wooded trees, such as maple, poplar, and 

warning, the gardeners not having sufficient time to even 

close the ventilators on the a sora Ai oad oo oe 

had just passed through the floral display house where U 

sag 
opened to the public, 

fuchsia exhibit had that afternoon been ope 

entered the tunnel under the fern house, and started up the 

(91) 
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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 downward path. The noise was deafening. 

temporarily held by the putty, the pointed triangular ends 
hanging loosely and making it impossible to enter the houses 

house. Pickuaty an visitors were hurt which under the 

circumstances was rather remarkable. Had the storm oc- 
curred a week ged during the spring show of the Sree 
Club of St. Louis, the houses would have been crowded and 
many people Weald aotdialy have been injured. 

All greenhouses were closed immediately after the sant 
and locked from the outside. Falling glass continued to 
down for several days, making it unsafe to enter the tiedeh 

Abies had come down perfectly straight, and, since there 
was wind, none of the glass on the sides of the houses 
as 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 flas 
containing seedlings. The following day, Sunday, all em- 
ployes were at work removing the broken glass from the small 

uses. 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 pal 
house that entirely escaped damage. Several of the aut 

palms have lost as many as fifteen leaves each, severed as 
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cleanly as if cut with a knife. Even the sabal palms, with 

their massive fan-shaped leaves supported by petioles sev 

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 in 1912. 

and possessed leaves upwards of fifteen feet in length were 

seriously disfigured, one specimen losing ten leaves. The 

tall-growing Cocos plwmosa, with pendant leaves some twenty 

feet long, was completely defoliated, only the main 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 Jubaea spectabilis, 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. 

four large clumps of the rattan palm were almost defoliated. 

The armor palm, despite its protection of rigid spines, sue- 

cumbed to the cutting edges of the glass. The soft-stemmed 

devil’s tongue, of which twenty plants were raised in 1914 

and planted out for development, have all been cut through 

at the leaf stem. The large tubers, however, should produce 

ross, 

was practically ruined. However, although the condition of 

this house appears hopeless at present, very lew terminal 

wi 

have been denuded of leaves: Asplenium, 

Dicksonia, Cibotium, Davallia, Pteris, Nephrodium, 

] 

Cycad House.—Fortunately most of the plants in the eyead 

house had finished their new growth and the leaves had de- 

veloped the characteristic pendant appearance. The upper 

n but the lower whorls were sufficiently 

protected to escape. After the removal of broken glass and 
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leaves the damage, from the visitor’s standpoint, will not be 
vident. 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 Cycas, while the leathery-leaved genera, such as 
Zamia, Ceratozamia and Encephalartos, escaped. 

Succulent House——In the succulent house the true cactus 
j i s 

um, ete., were practically destroyed. The fleshy succulents, 
such as the Euphorbias, Crassulas, ete., 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 House.—Generally speaking, the plants in the 
economic house did not suffer to any great extent. The trees 
owing most injury were tapioca, milk bush, Singapore cedar, 

coffee, Bauhinia, avocado pear, mango, Ficus, beefwood chicle, 
and bowstring hemp. the plants will require careful 

i i h de- 

the injury was 
not very noticeable. The plants most affected were the camel- lias, of which many split lateral branches had to be removed. 

is greenhouse is now open to visitors. 
Floral Display House-—The fuchsia exhibition, which had just been opened to the public in the floral display house, was totally destroyed. The large banana trees, with their ex- 

i an 
entia sed as decorative plants in connection with the vari- 

nter a 
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a green screen around the interior of the house was but 

slightly injure 

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 sg peri Ai to such 

genera as Philodendron, Dieffenbachia, Ant — um, and 
Schismatoglottis. One large specimen, Phi ilodendron Melion- 

oni, which had been in the Garden collection nes: ‘I912 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 
require pruning and heading back to shape up the specimens 

while awaiting new growth. Generally rhb the plants 
here have not suffered to any great exten 

Bromeliad House. Miler Sa a fa in oe bromeliad house 

eaught much falling g fter the glass had been 
moved from the soastie like growths most of the colored and 

removal of this year’s disfigured leaves. Most of the rarer 

Maas 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 

at their saad so wie in the s 

Propagating House AMEE ong ee of the pine ai 

plants had already been set outside and. 

ing in the house were injured, the eae was bape opt no 

more than a pinching back to produce late growth. T The 

especially the single-stemmed varieties, had 

some of the terminal ee broken. The bush plants will 
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. All lilies have since been 
sag in the outside pools. The medicinal plants aide 
were g grown for the new garden received many cuts and 

bruises, ‘tak no loss of species has been noticed 

Storage Lean-to—All the palms stored in the lean-to house 
for the iced had fortunately been removed to the English 

garden arly in the week. Not one leaf from the entire collec- 
tion hii’ the slightest injury by hail, despite the fact that 
they received the full force of the storm, plainly —- 
on sng st amage to plants in the greenhouses was 
alli 
In Seton 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 Seale 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 oe in the arrangement of the 

g in various houses will likewise be made at this time. 
Were it not for the pie 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 LANDSCAPE OF ST. LOUIS IN 1727 
Two hundred years ago the St. Louis area was a part of an 

unbroken wilderness. The River des Peres, a ogg d oan 
ik oa iene a thick cots of elm 
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which have survived the last two centuries and to determine 
what 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. 

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- 

e 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 

records, there are the even less disputable ones of Nature her- 
self. ere are certain types of soil which can develop only 

rie. Their original distribution in the St. Louis areas is 
shown on the accompanying map. 

The Flood-Plain Forests—The river-bottom forests were 
much like those of the present day except that the trees were 

A few isolated areas of this type in the Missouri 

mwood, th 
honey locust, and the el 

d creeks and extended over much of the flood plains an 
of the Mississippi and Missouri Rivers 
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The Upland Forests—The vegetation of the uplands was 
uite different from that which we know to-day, even in un- 

cultivated spots. Prairie fires set by the ar kept te 
the*underbrush and helped in maintaining the areas of pra 
which were scattered through the forests. The forests riwatay 
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 Schooleraft’s 
account of his walk from the i Pion ‘ferry on the Meramec 
River to the town 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 ced a 
gentle ridge running parallel to the Mississippi River for 
twelve miles. In this distance was not le house, 
n an ac an had bestowed a permanent 

deer bounding before us; and the views, in which we 

sometimes caught glimpses of the river, were of a highly 

sylvan character. But the heat of the day was intense, and 

in a single street. Here we took breakfast.” 

er Prairies——Between the prairies and the forests there 
was no sharp line of demareation. Patche s of grassland oc- 

rees 
was first settled there was a thick toe of salad aot end- 
ing up from the river to about the site of Broadway. sim 

of that, except along the water-courses, were extens! 

ing the oe administration, much of this land was held 

as ‘‘common fields’’ by the villagers of the little “gee 

They tilled the open ground and let the rest remain 

—a wild tangle of hazel bushes, wild plum Chickuta, and black. 

berry bushes. 
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e of the most complete descriptions is given by Bracken- 
ta who visited St. Louis in 181 

“On ascending the second bank which is about forty feet 
oe the uty of the plain we have the town below u 

the Mississippi in each direction, and of the 
poss country aes which it passes. * * * Looking to the 
west, a most charming country spreads itself before us. It 

ees, the rest is covered with shrubby oak, intermixt nia 
orig. and a few _— thickets of thorns, se apple, 
plum trees. * A number of fine — mat epee Hise 
here, and ‘contribute to ‘ihe uneven appea The 
part fall eS. W. and aid in forming. a S bonatina i 
[the sated Mill Creek sewer!] which a short distance 
below the town gives itself to the river. ave often 
delighted in my solitary walks, to trace this rivulet to its 

have f myself for a momen assic ground 
and beheld the Naiads pouring the stream Pye 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, sot 
hocks eae Prairie de la Barriére enoyer’ fro 
Louis Denoyer who formerly lived at, and kept, the gate 2 

running to Rock Spring and thence to Chouteau’s 
Millpond, and a clump of hazel bushes on the rising ground, 

exists. The prairie w 
grown over with a tall natural grass, Andropogon, prairie 
grass, with an occasional patch of the wild strawberry 
(Fragaria Virginiana).” 

By 1836 the prairies outside the town had pr actically dis- 
appeared, as we learn from — s ‘‘Far West,’’ page 162: 

“The face of the country is neither uniform nor broken, 
but undulates almost iuspuroasetiay away, clothed in a dense 
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forest of black-jack oak, interspersed with thickets of the 

this broad plain was a treeless, shrubless waste without a 
solitary farmhouse to break the monotony. But the annu 
res were sto 3; a young forest —_ into existence; 

and delightful villas and country s 
from the dark foliage in all ‘récdand * * * The woods 
shoud with game of every species: the rabbit, quail, 
prairie-hen, wild-turkey, and the deer; while the lakes, 
whic ash 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 num ea as 

call forth special comment from early visitors. t 

regions were the Florissant Valley and the American Bottonis. 
The charms of Florissant (originally known as Ferdinan 
were sung by every traveller. Major Stoddard described its 
appearance in 1804 as fo seg 

“About fourteen miles the north west of St. Louis 

is the small village of Fuminué It contains about sixty 

houses; most of them are situated on a rising ground, at 

nd le an 

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: a the 

extensive settlements about the country have been ma 

side of this prairie are 8 Logg out as to embrace 

suitable rtions of it, as also t ecessary . 

Considerable settlements bet ia ae the borders of it. 

Even more glowing were the terms in which early travellers 

deseribed those lands on the Illinois side of the Mississippi 

Flood Plain which are still known as the Am merican Bottoms 

The following account from Flagg’s ‘‘Far West has been 

somewhat abridged: 

“Descending, I e AMERICAN M. 

This name was a Poles Hite: ae siven when it constituted the 

scat limit in this direction of the Northwestern Ter- 

ritory., Extending northward Pa the Kaskaskia river 
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to the confluence of the Mississippi and the Missouri, em- 
bracing three hundred thousand acres of land, of fertility 

range of Ss. e area between the timber-belt and the 
bluffs is comprised in one extended meadow, heaving in 

he i 

so quickly that the movements are perceptible to the eye, is not so great a rarity as the general public would believe. One of our commonest American plants, the evening primrose, 
Ocenothera biennis, is quite as remarkable in this respect as 

e 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 by this 

commonplace weed should not feel discouraged. He is in 
good company, for the great Linnaeus, father of modern Bot- 
any, was well along i i 

at that time particularly interested in a legume from southern 
France, Lotus ornithopodioides. 

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. at was his sur- 
rise the next morning to find the plant again bearing two 

blossoms! He thereupon watched it carefully and found that 
the flowers closed at nightfall and that the leaves on the 

ike an umbrella and hid the bud. 

were, 
in fact, so many and they were so diverse in the hours they 
kept that he tried making up a collection of flo wers, from 

whose opening and closing it would be possible to tell the 
time. The species used in this ‘‘floral clock’’ are listed below: 

FLORAL CLOCK 

3-5 A. 
Vegetable-oyster 

(Tragopogon pratensis) 

45 A. M. 
Chicory (Cichorium Intybus) 
Fall-dandelion 

(Leontodon tuberosum) 
Andromeda 

(Pieris hieracioides) 

5 A. 
Common day-lily 

(Hemerocallis fulva) 
Iceland poppy 

Papaver nudicaule) 
Common sow-thistle 

(Sonchus oleraceus) 

5-6 A. M. 
is alpina 

Rhagadiolus edulis 
Dandelion 

(Taraxacum officinale) 

6 
Hawkweed 

(Hieracium umbellatum) 
Cats-ear 

(Hypochaeris maculata) 

Alyssum 
(Alyssum utriculatum) 

Crepis rubra 
Hawkweed 

(Hieracium murorum) 
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Hawkweed 
(Hieracitum Pilosetta) 

Field sow-thistle 
(Sonchus arvensis) 

nthericum ramosum 

pease Id 
(Calendula pluvialis) 

pga lettuce (Lactuca sativa) 
on (Leontodon hastile) 

White pose gp 
ymphaea alba) 

Sow-thistle 
(Sonchus lapponicus) 

M. 
ld 
m barbatum) 

Mesembryanthemum linguae- 

7-8 
Bearded fig-marigo 
(Mesembryanthemau 

8 A. = 
Common igh dude 

deapaltie arvensis) 
Proliferous pink 

anthus prolifer) 
Hawkweed 

(Hieracium auricula) 
8-10 A. M. 

*Dandelion 
(Taraxacum officinale) 

9A 
Pot-marigold 

Calendula arvensis) 
Haw) 
pct chondrilloides) 

9-10 A. M. 
Sandwort (Arenaria rubra) 
Fig-marigold 

(Mesembryanthem 
paniereconsegs 

*Vegetable-oyster 
(?: rey pratensis) 

*Chicory sae aon Intybus) 

* The ast 
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*Garden seme Fi coeeate sativa) 
*Rhagadiolus 
*Field dec ea 

(Sonchus arvensis) 

10-11 A. M. 
Fig-marigold - 

(Mesembryanthemum 
nodiflorum) 

= A. M 
*Crepis alpin 
*Common eretticint le 

(Sonchus oleraceus) 

12 at noon 
*Pot-marigold 

(Calendula arvensis) 
*Sow-thistle 

(Conchus lapponicus) 

1P.M 
*Proliferous pink 

(Dianthus prolifer) 
*Hawkwee 

(Hieracium chondrilloides) 

. oe 1-2 
*Crepis rubra 

P. M. 
*Hawkweed 

(Hieracium auricula) 
*Hawkweed 

(Hieracium murorum) 
*Bearded fig-marigold 

esembryanthemum 
barbatum) 

2-3 P. M. 
*Sandwort Fedongiog rubra) 

sPiniaaiiaste 
(iM ee 

sor ate 

*Dandelion (Leontodon hastile) 
*Fig-marigold 

(Mesembryanthemum 
nodifloru ‘m) 

preceding the plant name denotes that el flowers erisk 
close = the time indicated; tho: se without an asterisk o 
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*Fig-marigold 
(Mesembryanthemum 

linguacforme) 

3-4 P. M. 
*Anthericum ramosum 
*Pot-marigold 

(Calendula pluvialis) 
*Hawkweed 

(Hieracium Piloselia) 

4P.M. 
*Alyssum utriculatum 

4-5 P. M. 
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*Marvel of Pe 
(Nyctago hortensis) 

*White water-lily 
(Nymphaea alba) 

P. M. 
Cranesbill (Gerantam triste) 

P.M 

*Iceland poppy 
(Papaver nudicaule) 

7-8 P.M 
*Common day-lily 

(Hi reg fulva) 

*Cats-ear 
(Hypochaeris maculata) Cactus conus 

Night campion 
A heseniterg noctiflora) 

*Hawkweed ght 
(Hieracium umbellatum) *Cactus ovinaaniares 

While this pe is co sntgmerge att correct, subsequent study 
has shown that mber of factors need to be taken into 

account “it a reliable fioral clock is to be constructed. Since 

the opening ore closing of flowers is affected by many con- 
ditions, of w light and temperature are the most im- 
portant, the cae of sunrise and sunset need to be sdsidener 

In more southern latitudes where the sun rises later and sets 

earlier in the summer time than it does i in Linnaeus’ home in 

wil 

that also must be taken into account. tihng > sro has shown 
i i i arch until May, 

flowers will open an hour earlier in May a in March. An- 
auee ¢ disturbing factor is the weather, for floral clocks, like 

sun-dials, are of no value on ged days. The flowers of many 
of the plants in the table will close an hour or so before the 
approach of a thunderstorm (‘‘ weather plants”). 

the most accurate floral clocks ever hae ER was 
mon ng 

= exhibited by Dr. Burgerstein of Newmar It was based 
the accurate investigations act fe sch and von Kerner, 

over a period of several y the Vienna nade During 

Anniversary Exhibition of “1898 2 wera i well on clear and 
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dry days. The plants used by Dr. Burgerstein are listed 
below; as in the previ ous table an asterisk denotes that the 
flowers of the plant in question close at the — indicated, 
while those without an asterisk open at that t 

4-6 A. M. 

Cucurbita Pepo 
Papaver Rhoeas 
Tragopogon pratensis 

5-7 A. M. 

Ampelopsis hederacea 

Solanum tuberosum 

volvulus arvensis 
Crepis barbata 
Hieracium aia 
Lactuca 
Linum usitatisimum 
Tussilago F 

*Lychnis vespertina 
*Oenothera biennis 

7-9 A. M. 
Anagallis ao 
Bellis peren 
Calendula opitina 
Campanula Prachelium 
Caltha pa alus 

Oxalis gp ptlate 
*Nicotiana affinis 

8-10 A. M. 
*Datura Stramonium 

9-11 A. M. 

Adonis vernalis 
Mesembryanthemum 

crystallinum 
ihe ge os umbellatum 
Ozxalis s med 
reed hl 
Veronica Pacasseeeas 

11 A, M.-1 P. M. 
*Lapsana communis 
*Sonchus arvensis 

12-2 P. M. 
Pigd dtimbeped casted 

actuca § 
<uenois oat as 

2-4 P. M. 

Pte Si Pepo 
m murorum 

Pvteshewtiniet pratensis 

3-5 P. M. 
*Anthericum ramosum 

ennis 

*Solanum tuberosum 
Mi doe he arfara 
*Verbascum Thapsus 

4-6 P. M. 
nagallis arvensis 

*Convolvulus arvensis 

5-7 P. M. 
Datura Stramonium 
Mirabilis Jalapa 

0 

donis vernalis 
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*Bellis perennis 
*Calendula roieherated 
*Cichorium 
eConectourax sone 

esembryanthemum 

6-8 P. M. 

Lychnis vespertina 
*Ampelopsis hederacea 
*Campanula Trachelium 
*Cardamine pratensis 
*Oxalis Acetosella 

8-10 P. M. 

Ipomoea purpurea 
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crystallinum Cereus grandiflorus 
*Ornithogalum umbdellatum Cereus nycticalus 
*Papaver Rhoeas *Caltha palustris 
*Veronica arvensis *Veronica Chamaedrys 

NOTES 

Professor Delzie Demaree, professor of botany, University of 
Arkansas, visited ape Garden Herbarium recently. 

The members of the St. Louis Association of Gardeners were 

guests of the arden” at the Gray Summit Extension, at their 

meeting, June 5 

: e 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 Experie 
The March-April issue of ‘‘Parks and ierui™ dates two 

articles by Mr. L. P. Jensen, Arboriculturist to the Garden: one 

on “‘A og easels View on Parks,’’ and one on ‘‘More State 

Parks for Miss 
The first peat 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 Epling on ‘‘Studies on South American 
Labiate. TIL. Synopsis of the Genus Satureia. 

Word has been received at the Garden of the death of Dr. Edwin 
B. Payson, at Denver, Colorado, on May 15. Dr. Payson was 
formerly a teaching fellow at the Garden, and ome} his doe 
tor’s degree from Washington University in . At the time a 
his death he was professor of botany at the University of Wyoming. 

At the commencement of Washington University, June 7, Soe 

were conferred upon members of the graduate laboratory at the 
Garden as follows: Doctor of Philosophy, P. L. Gainey, Daseaes 
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E. Kobuski, and David Carleton Neal; Master of Science, Martha 

L. Beardsley, Catherine M. Lieneman, Mildred E. Mathias, and 
Robert E. Woodson. 

The St. Louis Florists met at the Gray Summit Extension, June 
9, about 400 members and guests being present. Miss mince 
Alberts, Orchid Specialist to the Garden, spoke on ‘‘Growi 

Orchids from Seeds,’’ demonstrating with plants in various stages, 

from material in flas s to flowering plants. Mr. G. H. Pring, 

4 to the Gardai discussed the new range of green- 
house Mr. William ang 9 Engineer to the Garden, the 

bantine eat ay at Gray Summi 
we. OO; Epling, formerly mits J. Lackland Research Fellow 

at the Garden, receiving his degree of doctor of philosophy from 
Dr. 

Epling has been granted a leave of absence from the University 
of California, Southern Branch, at Los pertcthg 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 
ss coming scholastic year in botanical research in taxonomy at 

nglish and continental herbaria. 
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STATISTICAL INFORMATION FOR MAY, 1927. 

saga? Be jeter 
number of visitors 

PLANT ACCESSIONS 
To ae number of plants and seed packets received in 

xchan P 

LIBRARY ACCESSION 
Total number of books and pamphlets bought..... rey 
Total number of books and pamphlets donated....... 

HERBARIUM ACCESSIONS: 

By Gift— 

Bebb, Robert—Plants of Colorado... 
Beinke, Mrs. Amos A.—Plants of Missouri........... ‘ 
Bettis, Mrs. James R.—Plant of Horticulture......... 
Elrod, wee ag D—Pentstemon gracilis Nutt. from 

a 
Eltinge, Miss. Ethel—Fungi OF MIBSOUTT, onc bie ees cede 
Grossart, Fred G.—Calopogon gutcneites (Sw.) R. Br. 

f issouri 
Hume, H. Harold—Plants of Florida 
Kellogg, John H.—Plants of Missouri..........+s++4- 
Kobuski, Clarence E.—Fungi of Missouri ae 
Larsen, Miss Esther L.—Plant of Missouri.......... < 
Ledman, O. S—Plants of Missouri Cie aeee < 
Mathias, Miss Mildred—Misso 
St. John, Dr. Harold—Senecio et Torr. and Gray 

By Exchange— 

Epling, Dr. Carl C.—Senecio Roldana DC. from Mexico 

Field Museum of Natural History—Senecios from Peru 

By Purchas 

Arnold Aes um of Harvard University—Plants of 

North America collected by Ernest J. Palmer. 

By Field Work— 

Greenman, Dr. J. M Sr a of Madison, Iron, and St. 

Francois Counties, Mo.......-++++- ha eve ck 6s 

Overholts, Dr. L. o. eiescati POMS oN eS 

25,249 

999 

148 
594 

co 

bo bo 

ore OOrworr a bo 

rt o vw 

Lo 

274 
55 



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. 

0 he Boar e 
designated in the will, and the board so constituted, exclusive of 

a Dire u s. The Gard 
receives no income from city or state, but is supported entirely 

m funds left by the founder. 

The city Garden ecpecs. about 75 acres. There is now in 
Process of development a tract of land of over 1,500 acres outside 

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 
r 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. 

e main entrance to the Garden is located at Tower Grove ave- 
or vard, on the V: 

Transfer south from all intersecting lines, Th e en may also 
be reached by Bus Route No, 12, to which all ane: sicniiGas lines 
transfer. 
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MOTION PICTURES OF PLANT LIFE. 

lectures and is recognized as the most expert producer of 

films of plant life in this country, if not in the world. 

etc., which have never before been visualized, but his success 

in obtaining pictures of what goes on in the cell of the plant 

for it seems probable, by taking a series of pictures extend- 

ing over a day or a week and then running them before the 

eye in a few minutes that activities of the cell will become 

others have had 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 far as 1s 

known the Missouri Botanical Garden is the first botanical 

garden to undertake this sort of an investigation. 
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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 - = us species affording an unusual 
opportunity in this dire 

A special studio, seaiedhar developing and printing rooms, 
has been fitted up for Mr. Pillsbury, and four movie cameras 

ie an 
t 

teaching, it is expected that later certain subjects onthe 
the hidden activities of plants will be made available for 
classes in botany in schools and colleges. 

THE MEDICINAL PLANT GARDEN 

Aims and Purposes—Although thousands of synthetic 
medicaments have been prepared for the relief or cure of 

ever take the place of s drugs as cinchona bark, opium, 
nux vomica, heltediena "fieitalis, and many others that are 
daily dispensed by the professional pharmacist. Man has 
from remotest periods employed various barks, roots, and 
other parts aN Lperto: and non-potent plants and probably will 

their use in the treatment of his bodily ills. 
Bastedo re ails stated that ‘‘Medicine it geese ig — 
often relieves and always consoles.’’ This seems to be esp 
cially true of - employment of the many cantht and pe 
terious drugs used from time to time by ind. Today 

animal, or mineral kingdoms, but the origin of the word, 
from ‘‘drugan,”’ ‘‘to dry,’’ indicates that earlier it was re- 

Medicines, like other things, pass through certain specific 
eycles. For instance, years ago, with the introduction of the 

tar synthetics, a wave of utilization of this much-varied 
compound swept over the entire world. More recently we 
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have been passing through a eycle of glandular therapy. The 
pendulum now appears to be swinging back to a position for- 
merly oth ote the employment of the crude vegetable 
or its produe 

The eae me a Medicinal Plant erohithe ee the 
course of the last decade or two some 30 o re medicina 
plant gardens have been established as aitjdnata® to colleges 
of pharmacy throughout America, and with the tendency to 

than is generally iopil ze 
he 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 

rvision 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 

compounded by the pharmacist. To the student a garden of 
this type offers unusual facilities for becoming better ac- 
quainted with the living plants which furnish drugs from 
all four corners of the globe. When properly labeled with 

ientific and common name, natural habitat, part — in 

en 
becomes a living museum for the student of plant sciences as 
well as the ante 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 pes oe 

much valuable data is available. 
During the past decade aah sogacard dealing for the 

most part with ° ‘state of matt ompared to ‘‘kind of 
matter,” has opened avenues of eaters to many intricate 

problems concerning which in the past hypotheses only were 

possible. This fact, together with a possible return to the 
utilization of crude vegetable drugs or their products, makes 

it most necessary that th e plant physiologist, the pharmacog- 
nosist, the ie Pimestiest and others interested have access 
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to the plant as a whole or to the fresh plant —— elabo- 
rated within its myriads of microscopic laborator 
Man first used the fresh herb for the relief of his bodily 

ills. Since fresh materials were only to be secured during 
the growing season, ae with the additional idea of eliminat- 
ing the variable factor of moisture content, the custom of 
drying the plants came into use. Little or no attention was 

paid to ae possibility of producing undesirable changes in 
the drug by this process. However, from our f 
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 

Our knowledge concerning the ‘‘state of matter”? within a 
living | eell is altogether too meager. Observations through 

but little, and the examination of living mounts is per 

unsatisfactory. From the little that has been learned f 
motion photography of the living cell under the ba aki 
we are forced to the conclusion a methods of examination 
in the past have been very faulty, giving us a grossly dis- 
torted picture of that which sate takes ines And this 
only eoncerns the visible picture. Even te a greater extent 
it is likely that the chemical composition may change. Are 
the so-called active constituents of plants, extracted by acids, 
nag oe immiscible solvent nts, ete., the same as the crude drug, 

gly state as the active constituent of the deadly night- 
shade, represent the therapeutic action of this herb? Recent 
investigations tend to show that i. does not exist 
such in belladonna, but is formed from its stereoisomer, hy- 
oscyamine, during the course of seeniog with acids, alkalis, 
immiscible savers ete. Thus in our eagerness to secure 
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, ete., 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 drug 
absorption, drug adsorption, the nature of the state of mat- 
ter within healthy and diseased tissues, and many other fun- 
damental problems for the solution of which material can 
only be obtained from the authenticated plant grown in the 
medicinal garden 

Botanical Studies ——Much of the erude vegetable drug ma- 
terial found on the market is imported from other countries, 

in many a has proved to be of uncertain or unknown 
origin. Owing to the difficulty of securing authentic plants 

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 Butietmy.) A medicinal garden in which 
seed may be sown and the plant tollewed 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 
reraiion oe To the pharmacognosist, in his work of detect- 

substitutions and adulterations, a medicinal plant garden 

aid in an invaluable manner in the supplying of fresh au- 

thentie materials for ecompariso 

Origin, Nature, and Physiological —— of Plant Prod- 

ucts—To the investigator the origin and function of the 

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 de 
was for the most part decided empirically. Very few eager 
sending plants have been subjected to a care 

copic, microchemical, and periodical distillation test yet ot this 
is most necessary in order to obtain information ealeulated tc 
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give the largest and most satisfactory yield. Should the plant 
grown in low 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 
glucosides, tannins, resins, balsams, ete., furnish similar cat 
lems and the most satisfactory way in ‘which to obtain much 
of this information is from material or plants from the medic- 
inal garden 

Gitain n medicinal plants grow wild in various parts of the 
country. Foxglove has been found in great abundance in the 
a states bordering on the Pacific Ocean. Missouri 

able eer in the treatment of blood poisoning. Here 
gain a medicinal plant garden can serve in acing valu- 

able information concerning the cultural requirements of 
many of our drug plan 

As An Aid to the area! Pharmacist. ae: tos 
speakers at the convention of the American Pharmace 
eal Association recently held in St. Louis, the profession wr 
pharmacy is rapidly undergoing a marked transformation 
In former years, the apothecary, with his large stock of herbs 
re decoctions, occupied a most necessary and important 
lace between the patient and the physician. Lately, how- 

areal hundreds of side lines have become a part of the drug 
store, until the prescription case has in some instances aie 
aimat: 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, = doing what may be called a gen- 
eral merchandising busin and the other, purely profes- 
si0 his increase in a number of professional stores 
will place greater demands upon the pharmacist by the phy- 
Sician, particularly if there is a a utilization of fresh 
and authentic plant materials. Even w, the physician, in 
Many cases, prescribes ‘‘fresh’’ digitalis i in the treatment of 
cardiac disorders, and as various investigations now under 
way are sia and the advantage of fresh drugs is dem- 
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onstrated the demand for such products is sure to increase. 
The medicinal garden is an important adjunct in such inves- 
tigations. 

For Purposes of Pharmacognostical Instruction.—Accord- 
ing to pega plans, the students of the St. Louis College of 

will make frequent trips to the ae for the pur- 
pose of ghee careful and detailed studies of the various 
drug plants under cultivation. The students wail be required 
to collect different roots, leaves, herbs, flowers, fruits, seeds, 

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 i in the courses of the pharma- 
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 aequisi- 

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 grown 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 

of growing conditions. Three small lakes and a creek form 
a part of the design, thus affording facilities for the eultiva- 
tion of aquatic medicinal plants. One section of the plot 
very closely represents natural woodland, and here are grown 
the shade-loving plants, e. g., bloodroot, mandrake, American 
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sanicle root, various types of snakeroots, wild ginger, gin- 
seng, golden- seal, ete. 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 a hangiigne to have various types o Sees g conditions in 

surroundin ng the lakes and will also be placed under cultiva- 
tion on the hillsides. Much of the existing information as to 

on hillsides yield not only a greater percentage of oil, 
the active constituents are increased as well. Contrary to the 

advisable here to grou p the plants =o to family or 
pharmacological classification. A plant can best be grown 
under natural conditions, a fact which artificial systems of 
— fail to Teco gnize 

have ‘bom brought in from the 1,600-acre extension at Gray 
Summit. The work is to be continued until the city garden 
pr haes all of the medicinal plants which grow about St. 
Loui 

aioe the medicinal plants pegs = tess at Gray 
Summit ‘the following may be cited at thi: 

1. Podophyllum peltatum (mand meahee 
2. Sanguinaria canadensis (bloodroo 
3. Sanicu Sis Caneriees s sintcts root). 
4. Aristolochia Hapb sec: (Virginia snakeroot). 
5. Menispermum canadense (Canada moonseed ). 

7 cynum cannabinum (Canadian hemp) 
8. Asclepias tuberosa (pleurisy root). 
9. Eupa purpureum (J e weed) 

_ 14. Arisaema triphyllum (Jack- incthe-uiit. 
15. Arisaema Droscktien (green dragon 
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16. Geranium Mea gato rs (spotted oe 
17.—~ Cornus florida (flowering dogwood). 

23. —Ulmus fulva (slippery elm 
24. Ruellia ciliosa (adulterant of spigelia or pink root). 
25. Lobelia inflata (Indian tobacco). 
26. Phyto ra (poke d) 

; ede legioides (pennyroyal) 
28. pean vulgare (horehound). 
29. weet podium ambrosioides var. anthelminticum (American 

Staci ed). 
30. Basse Lupulus (hops). 
31. —Hamamelis virginiana (witchh 
32. Melilotus officinalis (yellow wea clover). 

nt). 3 peta Cataria (cat 
34. Cypripedium pubescens (la sr in i root). 

Species of Del cn tote (la ur). 
36. Veronica virginica (Culver’s at 
3 retium (bu 
38.— Ceanothus americanus (New Jersey tea). 

41. Solanum carolinense (horsenettle berries). 
42. Tarazracum officinale (dandelion). 
43. Trifolium pratense (red cigar’. 

48. Mon Nahe acegoo se ae bergamot). 
49.— Rhus glabra 
248 Otohoriam fatybus "talon 

53. Erigeron canadensis (fleabane). 
54. Parthenium repens (feverfew). 

Type of Out-of-Door Plant LabelThe selection of a 

proper label for use out of doors is a difficult matter, since 1 it 
must be legible at all times, contain necessary information, 

and not be unduly affected by the weather. The type of label 
utilized in the medicinal garden consists of a green pyralin 
card lettered with black water-proof India ink, over which i is 
placed one or more coats of a special varnish. These 
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measuring 1x2 mches 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 gar rden. 

In addition to the pyralin label a Siebel ate label is also 
employed for catalogue purposes, on which i Ba stated the scien- 
tific name and catalogue number. These a e fastened at both 

FIFTH ANNUAL PLANT SCIENCE SEMINAR 
Held at the Missouri Botanical Garden, August 16-19, 1927 

The Plant Science Seminar, composed of botanists, phar- 
macognosists, plant physiologists, chemists and pharmacol- 
ogists, met at the Missouri Botanical Garden, August 16-19. 
The first three days were spent at the Garden in St. Louis, 
and the last day was devoted to a field trip at Gray Sum 
mit. On the latter occasion, Mr. G. H. Pring, Horticnltarist 
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 “i hres Missouri Botanical 

Garden”—Dr. George T. Moore, Direc 

ednesday morning, August 17. 
“A Report on the Histological abe be U. Ss. 

fessors E. L. Newcomb, Albert Schneider, E. H. wikk “ Ww. 
Youngken and E. N. Gathercon 
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Wednesday oe August 17. 
“The Pharmacognosy of the w German Pharmacopoeia in Com- 

parison with U. S. P. X.’ apices or E. H. Wirth. 
“Some Medical Aspects of Pharmacognosy.”—Professor Seward Owen. 
Hagens Investigations of Hay Fever Pollen.”—Dr. R. V. L. LaGarde. 
sli “gs Substitute for Viburnum prunifolium. *"_Dr, H. W. Young- 

“Drug Plants of Arkansas.”—Dr. E. J. Pet 
“A ae m the Survey of tas Native Drug Resources.”— 

ee W. Stockberger. 

nesday ne August 17. 

“Cocoa Production. A aes L. J. Schwarz. 

Thursday morning, August 18. 

“Microchemistry and the Polarizing Microscope in Qualitative 
nalysis.”—Dr. George L. "Kee nan. 

Morne. Recent aed enn? of Oe basin 4 between Plants and Ani- 
mals.”—Dr, Albert Schne 

ae ee iS the Piarmpeouk and National Formulary.”— 
MA CPt 

Phursduy afternoon, August 18. 

“Dr. a Tschirch, Dean of Pharmacognosists.”—Professor E. Fuller- 
ook. 

“The Sp ee 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 shown motion pictures of plant life by Mr. A. C. 
Pillsbury. 

NOTES. 

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

before the Rotary Club at oo Illinois, August 4 
ae icine Orchids in Panama. 

Edgar Anderson, ncaa to the Garden, ee the 

sunt of June sar parca plants in lepresutt t New 
and Ontario, Canada. In July and August he visited Eng. 
land where he consulted Po herbaria of the Linnean Society 

and of the British Muse 
Dr. rge T. Moore, Discos 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 138, on ‘‘The Measurement of Atmospheric Pollution, 
Visible and Invisible 
Mr. George H. Pring, Horticulturist to the Garden, was on 

the slogans of the chautauqua at Piasa, Illinois, J uly 26-27, 
n he was scheduled to deliver an address on “Qollecting 

Orchids in the Andes Mountains,’’ to make a talk on wild 
flowers, and to conduct a field trip. 
—— bine 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, 

forest pathology, Washington, D. C.; and Miss Hanna Giers- 
oecgel of the lees Thompson Institute for Plant Research, 

on 
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STATISTICAL INFORMATION FOR 

JUNE-AUGUST, 1927 

GARDEN ATTENDANCE: 

Total number of visifors in June oe ee ke 
Total number of visitors in July 2 onic ee es ae 
Total numberof visitors im: Ansust i ee ee ew wee 

PLANT ACCESSIONS: 

Total number of plants received as gifts in June......... 
i om number of plants and seed packets received as gifts 
i i Caos w Me Geis oc CaO ik wind Hew e PE eee 

Total number of plants and seed packets received as gifts 
TY AUIS ee Noe in Fak Kole eke DAE CR RAN OI ee es 

LIBRARY ACCESSIONS: 

Total number of books and painphlets bought in Jun ; 
Total number of books and pamphlets donated in Saha. 

Total number of books and pamphlets bought in Augus 
Total number of books and pamphlets donated in August 

3 

HERBARIUM ACCESSIONS: 
JUNE 

By Gift— 

Bettis, Mrs. James R.—Plant from horticulture........ 
Drushel, preteaer J. A—Drosera rotundifolia Linn. and 

Senecio Sasa Linn. var. gracilis (Pursh) Britt. 
THOT CMO oe sk hs See oe cee eN rs a 

Emerson, Miss Iva—Sisyrinchium sp. from South 

PUROERS F ColS ee cee ew led wah pes Me Caw eae 

Hume, H. ae ee fiom. Wioridg.s cc. sce ci eee es 

Kellogg, John H. BOL WABROUTE oe 6 Sse ia he ee 

Mathias, pao iia wemaace sativa Linn. from 

WIBHOUTT 6 oo oor ee ew eee ROR RSG OLe Cae de cues es 

Mathias, Mise Mildred—Mosses eg Tiinoie. seek 

Stark Bros.—Plant of horticultur ‘ 

By sets 

Epling. . Carl C.—Plants of northern Idaho......... 
Field “useum of Natural History—Senecio sp. from 

Per 
lowa State College, by eBhipe arta L. ie Pammel—Plants 

of Oregon, collected by Kirk Whited..........-- oes 

Sa ©. 8. B., Rev: Hue bh—Plants #0 rage pee re 

. S. National lap aap rere Of M@xites seo ss eae Se 

U. S. Ni uceat useum—Miscellaneous hc hare dupli- 

— mostly pening WARIS 5k 550 osha rk se ies © 

123 

= 
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By Purchas 
Harvard a ae AS icy Alon of Ruellia erecta. 
Merrill, G. nes exsiccati, Fase. VI. Nos. 120-160 
eg aint ee so irmenancenen of Brazil, collected b 

Dusén Ce ee a a? 

Soman, Dr. Morten P.—Plants of Greenland........... 
Stevens, Professor F. L.—Fungi of Central and South 

merica, Hawaii, We ee ee a ok eee 

POR a ri ee rh i 

JULY 
Gift— 
Allen, Professor C. releedaiecscetee Daveauana N. E. Brown 

PUAN OPEL OIE O iss co os Sie os bre eb eke ee Bie ka 
he, W. W.__Plants south eg BIALOR soc cio 

Bucholtz, A. Rede on = PINGING Sa ek er ee 
Gurney, James—Vi at m sp. f thins agbltenigo he Raigee on 
Keller, x R—Koetreuteria paniculata Laxm. from Salt 

ONY. UCN ee eae ee ee a 

Kellogg, John H.—Plants of Dent County, Mo.......... 
Mathias, Miss Mi Slogans rabies (Nutt.) 

sones, trom Oklangma 6s is eons ee 
California Academy of Science, by nena ie Eastwood 

cio Douglasii DC., from Arizona.............. 
By Exchan 

United. States National Museum—Miscellaneous dupli- 
COR LORIE ey be age a ee nes ee es ne 

University of iba eg by Brother M. Victorin—Plants 
iP emen,) COMAOR 8 eee ee 

SOUR B09) wh Cones s eR se OE ea a ee 

AUGUST 
By Gift— 

Meyer, G. BH oaewiocce occidentalis (LeConte) Kth. 
from Et Sek ee See ee eee Fee ee we eee eS ae eee bbe 

SE eR RR CE MeN Pe Bk Ai RR ee a eee eo ee 

By Exchan 
New York I Botanical Garden—South American Cactacee.. 

By Pure rchase— 
Sydow, H.—“Fungi exotici exsiccati,” Fasc. XII-XV, Nos. 

551-750, TRCIRBIVEG oo ay eke: ha a 

= 

ee me NH HR oe 

D> o 

338 



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 
sazaresosk in the will, the board so constituted, exclusive of 
certain ex-officio me are is self-perpetuating. By a further pro- 
vnlca of ae will, the immediate direction of oe oe is dca 

in a Director, eppointed by the Board of Trustees. The Gar 

receives no income from city or state, but hg pare IS 

from funds left ean 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 
d 

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, pijeser of July, Labor Day and Christmas—week days 

from 8:00 a. m. until one-half hour after sunset; Sundays from De- 

cember to peor 1:00 p. m. until sunset; from April to December, 

2 m. until sunset. 

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

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

Transfer south from all intersecting lines. The se 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 

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 
have 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- 

oretical knowledge of the laws of mechanics, parallel the solution already worked out by the plant itself. 

ous examples which in one detail or another show ‘the same construction as the water-lily leaf. 
It has been said that the veins, and particularly the sec- ondary ones, are remarkable by reason of their great depth in proportion to their width: The advantage of this unusual 
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RIBS NARROW BUT DEEP, 
STIFFENED BY CROSS-RIBS 

MAIN RIBS PLACED RADIALLY, 

TAPERING TOWARD EDGE 

SHOWING CONSTRUCTION DETAILS IN COMMON BETWEEN WATER- 

LILY LEAF AND M: \CHINERY 



CROSS-SECTION OF STEM AND VEIN OF LILY LEAF. 

CLOSE-UP OF UNDER SURFACE SHOWING VEINS AND THORNS. 

RN 

ARROWS POINT ro CROSS-VEINS. 

aALVId 

G6 
if 
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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 nate 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 will buckle 

supporting system of eross-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 sant on the Amazon long before man made 
his first rude mae 

One feature of ‘he "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 “plan t has been 
essentially ‘that of the engineer: to produce the foonste 

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. 

he 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 
ade from the same amount of material. Study of the ribs 

in eross-section shows that they are practically hollow tubes 
—a mere shell of hard tissue filled with a light, spongy mass 
of cells (pl. 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 spin 
So. much for the facts in the ease. It ean be stated flatly 
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and without fear of contradiction that these leaves are ad- 
mirably constructed, and all that we have learned about the 
laws of mechanies, about stresses and loads, would not enable 
us 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 ‘ discussing what proc- 
esses have brought them to perfection we fall into the habit 

ure ee $a 
designed this leaf,’’ as though it had been actually a con- 

planation, but that these leaves are as they are through the 
working out of the laws of Nature. What those laws aro 
and how they operate we can as yet only dimly suspect. We 
talk about the ‘‘Survival of those fittest to survive’? and of 
the effects of ‘‘Use and Disuse,”’ but we are not able to say 
anything very definite as to how these principles may or may 
not have operated. Here, as everywhere, what we have 
learned so far carries us only a little way. Further than 
that Wwe cannot go as yet, but must frankly say, ‘“We do not 

ow. 
SNS tat acon SUE ME Soe ee, 

THE MEDICINAL PLANT GARDEN 
(Continued from September Bulletin) 

United States Pharmacopoeia, Tenth Decennial Revision 1. Aconitum Napellus (monksho 
Aloe Perryi (aloe—Succulent House) 

3. Aloe vera (aloe—Succulent House 

ern) 
Citrus Aurantium var, sinensis (Tropical Fruit House) 9. Toluifera Pereirae (balsam of Peru—Economic House) 10. Atropa Belladonna (deadly nightshade) 

11. Cannabis sativa (Indian hemp) 
12, Cinnamomum Camphora (camphor—Economic House) 18. Capsicum frutescens (Cayenne pepper) 
14. Elettaria Cardamomum (cardamon—Economic House) 15. Carum Carvi (Carawa 
16.-Rhamnus Purshiana (cascara sagrada) 
17. Cimicifuga racemosa (black cohosh) 
18. Sp. of Cinchona (seedlings of ¢. officinalis, the original species under cultivation) 
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19. Citrullus Colocynthis ey a apple) 
20. Digitalis purpurea (fox e) 

Ecba lium Elaterium athe cucumber) 
of rye) 2. Cla ps purpurea (ergot o 

~ Gentiana lutea (gentian ro 
24. Glycyrrhiza glabra var. typica ( 
25. Glycyrrhiza glabra var. glandulifera (licorice) 
26. Gos. u aceum or other species (cotton) 
27. Punica Granatum (pomegranate—Economic House) 

28. Hydrastis agencies (golden sea 
29. Hyoscvamus niger (henbane) 
30. Citrus Medica var. Limomum (lemon—Tropical Fruit House) 

31. Linum usita fie ain (flax) 
32. Lobelia inflata (Indian tobacco) 
33. Mentha piperita Setar 
4. Mentha spicata (spearm 

. Strychnos Nux-vomica iatakor button—seedlings under culti- 

vation 
3. Papaver somniferum (opium poppy) 

¢ Papaver somniferum var. album. (white opium poppy) 

wow ol 

).-Prunus serotina (wild cherry 
Rheum officinale and other species of Rheum (Chinese rhubarb) 

Rheum palmatum (Chinese rhubarb) 

Rhus glabra (sumac 
se) 

x (source of salicin) 
Sp. of ine (source 4 Gatie n) 

Urginea maritima (sea on ghettos fgg House) 

- Lata aeons 

: ed) 
~~ Liquidambar styracifiua vatnartian # storax) 

. Toluifera giicabian (balsam of tolu—Economic~ House) 

e 4 
. Valeriana officinalis (valerian) 

. Zingiber officinalis ( | ecag SPE House) 

National Formulary, Fifth Edition 

1. Adonis -sithaetie ee eye) 

2. A a (sta ) 

3. Althaea pe era (m cig mallow) 

Angelica Serene * (angelica) 

. Pimpinella Anisum se) 

pium graveolens gegen 
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7. Apocynum cannabinum (Indian hemp) 
8.: Aralia racemosa (American spikenard) 

16. Bryonia dioica (bry ny) 
it hin Redan tn kat nonce (night-blooming cereus — Succulent 

18, Calendula officinalis pa aie tae 
19. Castanea dentata (chestnut) 
20. Nepeta Cataria (catm = 
21. Caulophyllum thalictroides (blue cohosh) 
22: Chionanthus virginica (fringe tre 
23. Coffea arabica _ — aaa House) 
24. Conium rape m (poi hemlock) 
25. Convallari es (ily-of -the-valley ) 
26. Coptis ‘rifolia (gold -thre: ead) 

7. Corian 

30. Dicentra Cucullaria (Dutchman’s breeches) 31. Cypripediu ~ pubescens and other species of Cypripedium (lady-slipp 
Delghinian. Ajacis (larkspur) 
Dioscorea villosa (wild 

- Drosera rotundifolia and other Savganes of Drosera (sundew) Solanum Dulcamara (bittersw 
palate angustifolia ( ind ty oi 37. “Euonymus atropurpurea (wahoo) 

38. pene dont perfoliatum Songer 
39. Tussilago Farfara (coltsf 

46. Gossypium herbaceum and other species of Gossypium (cotton) 47. Grindelia squarrosa a (grin ndelia) 
48.—-Hamamelis virginiana ( witch-hazel) 

(hop Ss) 
50.~Hydrangea arborescens ee 
51. Inula Helenium (elecam ne) 
52. Iris florentina (orris oboe 
53. Iris germanica (orris root) 
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54. Iris pallida (orris root) 
55. Iris versicolor (blue fia 

63. Pistacia Lentiscus (mastic—HEconomic House) 

64. Matricaria Chamomilla (German ings ee ati 

65. Melilotus officinalis (yellow sweet clover) 

66.-Daphne Mezereum (meze ereon—Economic House) 

72. Piper nigrum (black pe see fags Mo onomic House) 

73.—Populus balsamifera get other sp. of Populus (Balm of Gilead) 

74.—-Quercus alba (white oak) 

75—Rhamnus cathartica toackthorns 

76-—-Rubus idaeus (raspberry) 

7 
78. Rumesx crispus (curled dock) 

79. Rumezx obtusifolius Sap dock) 

80. Serenoa serrulata (sa as ce eae House) 

81-Sa ca sis 

Saaaprsepi gs variifolium  caneatad ras) 

84-- Cytisus scoparius (bro 

é Scutellaria laterifiora fakiulicsp) 

. Senecio aureus (life root 

. Solanum carolinense (horse-nettl e) 

. Tamarindus indica (tama eed Piet aie House) 

. Taraxacum Leontodon (dandel on) 

lover ) 
Trillium agian and ee species of Trillium (Beth root) 

Agropyron s (couch gras 

Vanilla planifotia (anilia~ Bromeliad House) 

. Verbascum phl des (mullein) 

7 
7 

r . 

100-~Zantho lum americanum (northern prickly as sh) 

101.- Zanthorylum Siva trercatts phen pate prickly ash) 

102. Zea Mays (corn) 
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Non-official list 
1, Abrus precatorius (Jequirty) 
2. Acacia arabica (gum a oo House) 
3, Achillea Millefolium fade 
4. Achillea Ptarmica fenapuansed) 

10. Agrimonia parviflora (agrimon 
11. Allium iellanon (garlic) 
12. Amomum Cardamon scene cardamon—Economic House) 
13. Anchusa capensis (alkanet 
14. Anchusa officinalis (alkanet) 
15. Anethum st hig aay (dill 
16. Anthemis arvensis (corn oo 
17. Anthemis come (dog fenn 
18 themis nobilis (garden ieee e) 
19. Anthemis tinctoria (yellow chamomile 

. Antiaris toxicaria (upas tree—Economic House 
21. Apocynum androsaemifolium (s spreading dog-bane) 

2 oo nudicaulis (American sarsapari 
3.~Aralia spinosa _(Hercules’ ¢ 

ate 

. Arisaema triphyllum | Gaeicinthe pulpit 
- Artemisia Absinthium (wormwood 
i emisia annua pe 1 wort od) 

Artemisia frigida (pasture sage brush) 
Artemisia ga (¢ ugwor 

. Asclepias — (swamp milkweed) 
2. Asclepias phytolace oides (poke milkweed) 

34. Baptisia australis var. sulphurea (false indigo) 
35.—Benzoin aestivale (spice bus sh) 
36. Bifora radians 
37. Borago —— (borage) 
38. Brassica Napu 
39. Carduus Mirman (milk thistle) 
40. Carica Papaya (papaw—Economic House) 
41. Car thamus tinctorius (American saffron) 

y) 
46. Chenopodium ambrosioides anthelminticum (American worm- 

47. Chrysanthemum cinerariaefolium {insect flowers) 
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Aa ota leucanthemum (ox-eye daisy) 

ny) 
Cynoglossum officinale Chound’s tongue) 
Cyperus Papyrus (Egyptian paper plant) 

ae ar paleo! (angel’s trumpet) 

ra fas 
ox pireahe eae 
Datura Metet oa -leaved thorn-apple) 

: tte lutea (foxglove) 
. Digitalis sibiric ae Siberian rr 

-~Dio virginiana (persim ospyros 
Eschscholtzia ered (California poppy) 

Fumaria o nalis (fumitory 

( illenia ioaine (American or false ipecac) 

J hus annuus (sunfiower) 

Heuchera americana faite | root) 

Hevea brasiliensis (rubber tit SpE House) 

i 

J 

J 

yoscyamus pictus ne) 

ypericum cistifolium (round-podded St. se sh s-wort) 

yperic st perforatum (common St. John rt) 

YSSOPUs officin nalis (garden pyesc 

satis tinctoria (dyer’s 
aurus nobilis (sweet bay—Beonomie House) 

Levisticum officinale (lovage) 

Liatris scariosa (button  akeceat) 

Linum Lewisii (flax 

J resolvent canescens (hoary puccoon) 

133 
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98. Lobelia cardinalis (cardinal flower) 99. Lobelia syphilitica (great lobelia) 100. Lobelia spicata (pale spiked lobelia) 101. Manihot utilissima i 

103. Martynia louisiana (devil’s claw) 104. Matricaria inodora (scentless chamomile) 

107. Menispermum canadense (Canada moonseed ) 
int) 109. Mentha arvensis var. piperascens (Japanese mint) 110. Monarda didyma (Oswego tea) 

122. Pedicularis canadensis (lousewort) 123. Perilta Trutescens (beef-steak plant) 124. Petroselinum hortense (parsley ) 125. Phoenix dactylifera (date palm—Palm House) 126. Phytolacca dioica (poke) 
127. Plantago psyllium (fleawort 128. Podophylium emodi (Indian mandrake) 129. Polemonium reptans (Jacob’s ladder 130. Polygonatum commutatum (great Solomon’s seal) ini tweed ) 
132. Potentilla canadensis (five fingers 133.' Prunus Laurocerasug (cherry laurel—Peat House) 134. Ricinus communis (castor-oil] bean) 135. Rubia tinctorum (madder 
136. Ruellia ciliosa (adulterant of Spigelia) 137. Ruellia strepens ( ruellia) 138. Ruta graveolens (garden rue) 139.. Salvia austriaca 

le) 4. Sanicula marilandica (sanicle) 145. Saponaria officinalis (bouncing Bet) 
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146. Satureja hortensis (savory) 

s 
149. Sesamum indicum (benne—Economic House) 

150. Sinapis alba (white mustard 
151. Smilacina racemosa (false Solomon’s seal) 

15 
158.-Viburnum Lentago (nanny-berry) 

Acknowledgments for seeds and plant materials received 

for ee medicinal garden during 1926-27 are due the fol- 

lowing 

Dr. W. W. Stockberger, Bureau of Plant Industry, Wash- 

eg ae 

Dean E. Serles, Division of eveenrly South Dakota 

State Catlese Brookings, South Dakot 
Dr. Wm. O. Richtmann, Department Puss, Univer- 

sity of Wisconsin, Madi ison, Wiscon 

Dr. G. A. Russell, care Vick Chemical eannane. Greensboro, 

North Carolina. 

Dr. Fred B. Kilmer, care Johnson & Johnson, New Bruns- 

wick, New Jersey. 

Mr, 0.8. Ledmann, eare Luyties Pharmacy Company, St. 

Louis, Missouri 

Dr. Arno Viehoever, Philadelphia College of Pharmacy & 

Science, Philadelphia, Pa. 

DAMAGE TO THE GARDEN BY THE CYCLONE OF 

EPTEMBER 29 

No year in the history of the Garden has seen so much 

sanaes both to serena § and plants as that of 1927. With 

the hailstorm of May 28, it was thought that the climax of 

disasters had been ached and it was little —— that 

a few months later a cyclone would visit St. Louis. The 

Garden, however, was unusually fortunate in being art on 

) oun 

veral tnitarins 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 
Avenue, east to Grand, then north to the river. 

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 

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 buildings was to the Linnean House, 
where all the copper guttering on the south side, with the 
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. 

tories, where the trees were either upheaved or the terminal 
rane 

twisted off about 12 feet from the ground. This tree was 
struck by lightning during 1908, at which time it was split 
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from its terminal branch down to the ground, opening up a 

fissure 10 inches wide 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 large speci- 

men bald eypresses, west of the power plant, was completely 

eg off a few feet from the ground. The greatest amount of 

ury was naturally among the soft maples, syeamores, and 

alana. 

most cases 

The latter, due to their root formation, were in 
blown down and uproote ted. 

Following is a list of the kind of trees and the number of 

specimens injure 

iat MODIG: Ga oes aes 10 ee ppd ne pe yp eee nes 2 

a ei ea ees RE cc aso pa pike oe ens aoe 

ieestkn ee ate re eRe ee 8 Sige Mie, ine ae Pare eae 2 

alin -theCi a ieee ke see 8 BRS ecw se Vp see ses sue eae 5 

Gineko 5 a ee 3 wk Ee ee ae ee 3 

Persimmon oss sink ee ee & 2 Ba wthorn oe as oc eee che ees 5 

Mucamord re. 5 eo se 11 Hvonymus Bungeand....-.-- 5 

Popilus.-foues ake was wee | Meie gliti, cea eo ee ea we ee 6 

Odabe-Oranke cos s~ seu e ee PREC ary lit: amen eparuy ewe ea 4 

Magnolia atauod kes ee oe AOR OVE: sit ctw es ote ets & 2 

WMA oe ty ns eee So es OO RIGOR oes cians en Sa NO 1 

GLO 0s Suck Sa aweee ee es 2 —— 

Black: locust, . bs eco eee 2 ERE sre, ss kaw ek ee 101 

The following were paca ee 
Som mavlew 0.5 es oe Sycamore .......-e.ees eee z 

Wim 35 To a eee ee my Mulberry i. ieee ose eees 5 

Att NGS ee eee 6 gsage-orange ......--+-+-+:: 3 

NEKO wo. Soest esse ete ees 1 Magnolia glauca.....----+-+: 3 

Persimmon. 31 eee 5 Honey locust........----+-:> 2 

i i ic eee ean es z, eh oe Ao eee tales ® T 

8 acta See pa eos ee ees 9 CPV cai ce cic were vous ees 3 

ie aha te Saar gh EON gt ay ig ent 1 Paulownia $c. ..ceseccce sees & | 

Paper cypacwes 8 RE Ea 1 Coffee bean......--.-++-++-: 3 

shade Sere eee a ee 1 Black locust........---+-+-+ 3 

sae gis erent: Oe ene 3 OF ee eee ews cis ke of 2 

‘Spoesinas Bungeana,....... 41 Box elder.......--+--+++++++> 2 

Salt oe aa she eae ee 4 Wiehe ins was Sos 1 

CRORE ris de ivece ets 2 BAW, co. c- 6 eee ca ee ws | 

i so re eas 4 ee ee 1 

PAW OLE 5G eras ec ie eee z gs) 2 Seige ee piare Gea ee eee ene 105 
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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 
ey W. A. Bangs, Springfield, Mo.; L. B. Dover, Clayton, 

and August Koch, Supt. Ga rfield Park Greenhouses, 
Chicago, Ill. Judges for the commercial section were: EH. H. 
Johanning, Webster Groves, Mo.: Edw. F. N 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 exhibit of a col- 
lection of five varieties. The Society’s silver medal for the 

SECTION A—AMATE 
Class No. 1 (Specimen Cactus) Sees “and and 8rd: Richard Kramske, Route 9, Jefferson Barracks 
Class No. 2 (Hybrid Cactus)—I1st, H EG 5206 Louisiana 

Ave., St. Louis; 2nd, E. F, Nolte, 67, wW. Aa ckwood Ave., Webster Groves, Mo.; “a8 H.R . Hartman and H. J. Wichman, 11 Sarah St., 
» Mo. 

Class No. 4 (Decorative) —ist, Florence Kelley, Iuka, Ill.; 2nd, 
H. J. Wichman; 3rd, H; 

Class No. 6 Pic tgee try hee giro 2nd, E. F. Nolte; 3rd, G. A. Smith, 5466 Plover ~~ Lou 
Class No. 7 ales Ud as Die chs ie Webster “abies award Dr. W. R. Hewitt, ar Lanham St., St. Louis; 3rd, awar 
Clas 8 eperrnid Se Richard Kramske; — J.-L. Rain- sey, es ace st, mpd Shee 3rd, Dr. W. R. Hew Clas oa No. 10 (Sh oath . F. Nolte; 2nd, thease Kramske; 

3rd, . Weed wit tt; 
>t No, 11 ea oe of ten varieties)—1st, B, H. Johanning; 2nd, E. F. Nolte; - Hewitt. 
Class No. 12 (Collection of five ee RE a E. F. Nolte (also bronze medal); 2nd, Richard Kramske; vie ae F ers, Class No. 13 (Case of ten blooms)—1 st, bs Johanning; 2nd, Dr. W. R. Hewitt; 3rd, no award 
Class No. 14 (Vase of five bloanis) —tat, E. H. Johanning; 2nd, Florence Kelley; 3rd, Dr. W. R. H 
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Clas 15 ‘Mono eg epee. Richard Kramske; 2nd, 

iMorence Pee 3rd, 
Class No. Pe (Davis "cD for calcein of six varieties)—Ilst and 

2nd, E. E: lte; 3rd, 

eteunls B—COMMERCIAL 

Class 1 (Specimen Cactus)—Ist, Highland Gardens, Bangs Bros., 

2021 North Fort Ave. Springfield, Mo.; 2nd, J. W. Bibb, 5534 

Cabanne, St. Louis; 3rd, L. B, Dover, Route 1, Box 940, Clayton, Mo. 

Class 2 (Hybrid Cactus)—Ist, L. B. Dover; 2nd, Highland 

Gardens; 3r Fs 
5 tae 4 (Decorative)—Ast, ong nie Gardens; 2nd, J. W. Bibb; 

. Holaway, Springfield, 

apes 6 (Peony)—-Ist, tT ow. aiih: 2nd, Highland Gardens; 8rd, 

J. W. Bibb. 
Class 7 (Pompo be arr cw b. 

Class 8 (Seedling)—Ist, J. fg - 2nd and 3rd, L. B. Dover. 

Class 10 = — Ast, Fock pried aa 2nd, J. W. Bibb; 3rd, 

Highland Gar 
Class 11 (Oaliection of ten varieties)—I1st, L. B 

Class 12 Sips ction of five varieties)—A1st, ema Gardens 

_ at ee me 
Class 13 (Best “ais spla y)—1st, Highland Gardens; 2nd, J. W. Bibb. 

Class ev (Most artistie vase)—I1st and 2nd, J. W. Bibb; 3rd, 

LL. B. Do 

GENERAL eames paca age OF BOTANY 

ER 3 

Topic by Dr. Clifford #5 rite PROCEEDINGS OF THE 

FIRST INTERNATIONAL CONGRESS OF SOIL SCIENCE, 

HELD IN WASHINGTON, D. C., ae E 13-22, 1927 

ocT ete 

Topic by E. H. Runyon. — PECTIC F sraeraNces AND PECTIC 

ENZYM 
I. Pectic substan 

A. Chemistry ‘ond nomenclature. Pectic substances are carbo- 

hydrate derivatives, closely allied to the polysaccharides. 

Protopectins, the i nsoluble mother substances, are thought to 

b Ca-Mg salts containing arabinose, galactose, 

i = 
( gs 

products of hydrolysis of the protopectins are: pectins, which 

are water-soluble, neutral substances, and pectic ae. which 

are gelatinous 

- 7 Associated with cellulose, and in fruit juices 

Metabolic changes. During ripening of fruits, and senescence. 

. Function. Importance. (1})-Te t vee lant: a building mate- 

rial, water adsorbant, factor in caaceptibility to disease, in Q 
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abscission and senescence; (2) Beonomically: setting of 
Se retting of flax and other fibers, keeping qualities of 
vegetabies and fruits, mealiness, etc. 

A SE eet tic 
ia aathontion: Protopectinase hydrolyzes protopectins to 
pectins. Pectase hydrolyzes pectins to pectic acid, methyl 
alcohol, and acetone. Pectinase hydrolyzes pectins and pectic 
acids to galactose, arabinose, galacturonic acid 

B. Occurrence 
Be 

wp ph 
Carré, M. H., and Horne, A. S—Pectic constituents of apples. 
ee Bot. ‘39: 811-830. 1925; 41:193-238. ai: 

Davison, F. R., and Willaman, J. J.—Pectic enzymes. Bot. Gaz. 
7329-361. 1927. 

Doré, W. H.—The erga of ete and its industrial applica- 
tions. Indus. Engin. Che ee thot 

Ehrlich, F., and Sommer teld,. mag —Die Zus g der 
Pekti wallets der Zuckerriibe. eR enti Zeltschr. zy 263- 32a, 
z 

Harter, L. L., and Weimer, J. L.—Rhizopus pectinase. Jour. 
. Res. 24: $61: 878. 1924. Am. Jour. Bot. 10:245-258. 1923. 

Paton, 2 B.—Pollen and pollen enzymes Am. Jour. Bot. 8:471- 
501. 1926 

Sucharipa, *. —Protopectin of lemon peel. Jour. Am. Chem. Soc. 
46:145-156. 1924, 

OCTOBER 14 

Topic by A. F. Ser aena seen STUDY OF THE ORIGIN OF 
CULTIVATED PLANTS WITH THE PURPOSE OF DETER- 
MINING THEIR VARIABILITY 

I. Introduction 
The prese amit status of the vege of distribution and breeding 
cultivated plants. The work of the Russian school of applied 
botany—the Institute of Applied Totany and Plant Breeding 

II. Methods suggested by N. Vavilov 
A. The 

are characterized by similar es of variations with such a 
r arity that, ng a succession of e' one 

mus and species, one can forecast the caer of similar 
forms and even similar genotypical differences in other 
genera and species. The true Linnean socal are definite 
se of forms and not rasta collections of separate 

B. ire study of the centers of origin of cultivated plants with 
purpose of utilizing the potential sources of varietal 
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wealth for the introduction of new varieties and experimental 

phylogenetics 
III. “Studies of Origin of Cultivated Plants” by N. Vavilov 

Methods suggested 

1. The differentiation of a given plant into Linnean species 

and genetical groups by the aid of mor siematyd taxonomy, 

hybridization, cytology, reaction to parasites, e 

2. The prec ee of the areas of those species 3 the past 

und present and the centers of concentra tion of ‘aegis 

Seredtaty diversity oe aaa regions and countrie 

B. Primary and secondary c 
Primary crops are swetene crops known only as cultivated 

ants 
Secondary crops have originated from weeds admixed with 

C. Centers of origin of wheat and ry 

D. Common world centers of origin ok cultivated plants 

Bibliography 
Vavilov, N.—Studies on the origin of cultivated plants. Bull. 

Appl. Bot. & Pl. Breeding 162:1-248. 1 

bap! , N.—The law of homologous series ‘of variation. Jour. 

f Genetics 12:47-89. 1922. 
De em ndolle, pEgchaly kon. des plantes eo 1882, 

Willis, J. C—Age and area. Cambridge, 

Vavilov, N.—Immunity to fungous diseases. Jour. of Genetics 

65. 1914. 
Vavilov, N—A co ype es to the phylogenesis of wheats. Bull. 

ppl. ‘Bot. g 15:1 
Vavilov, N—On he prea roe cultivated rye. Bull. Appl. Bot. 

& Pl. Breeding Le 7-10. 

Bailey, L. H.—Standard ketal of Horticulture, 1914-1919. 

OCTOBER 2 

Topic by Mildred E. Bae meng ON UMBELLIFERAE 

I. Morphological survey of th family with especial shauna rd 

fruit espa and their relation to a phylogenetic arrangem 

of the g 
it: ee gents Giehnta Schmidt 

hology of the genus 

= Relationships in the family 

F ical distribution 

D. "tet ar of th 
Bibliography 
pecarataliy a ‘—Carpotogie comparée de L’Archangelica fficinalis 

offm. et du Peucedanum palustre (L.) Moench. Cendolien 

5 Spr e20. 1923. 

—_______L’appareil de flottaison du fruit chez les Ombelliféres 

aquatiques et le probleme des adaptations. In man nuscript. 
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Domin, K——Morphologische und phylogenetische Studien tuber 
die Familie 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. 
Lamarliére, Géneau de— Recherches morphologiques sur la 

Famille des Ombelliféres. 1-176. 
ches sur le veloppement de quelques Ombel- 

liféres. Rev. gen. d. Bot. 5:159-171; a ; 258-264. 1893. 
Saunders, E. R.—On carpel polymorphism. I. Ann. Bot. 39:123- 

167. 1925. 
Se a olusio Florae Japonicae in Mig. Ann. Mus. Bot. 

Lugd. Bot. 3:61. 1867. 
See a Sachalinensis in Mem. Acad. Imp. Sci. St. Peters- 

bourg, VIL 122:138-140. 1868. 

NOTES 

Dr. Roland V. L. La Garde has been appointed Research 
Assistant on the staff of the Missouri Botanical Garden. 

Dr. George foore, Director of the Garden, spoke before 
the Collinsville Study Club, October 18, on ‘‘Sensations in 
Plan 
Geis E. Kobuski, Ph.D. Washington University, 1927, 

has been si Soe Assistant at the Arnold Arboretum of 
Harvard Univers 

Recent visitors to the Garden include Dr. J. N. Rose, of 
the United States National Museum, and Mr. oa G. Russell, ot 
the Bureau of Plant Industry, Washingto on, D 

Dr. George T. Moore addressed the smoke- abatement ses- 

sion of the National Fuels Meeting, October 13, on ‘‘The 
Measurem rent of Atmospheric Smoke Pollution Visible and 
Invisible. 

DY. J. nman, Curator of the Herbarium, Missouri 
Botanical Garden, and Professor of Botany, Washing ton Uni- 
versity, has been placed in oe of graduate scott in the 
Henry Shaw School of Botany. 

Mr. G. H. Pring, Horticulturist to the Garden, is giving a 
special gardening course of twelve lectures to the cemetery 
superintendent of St. Louis and the surrounding district. 

Ernest Shaw Reynolds, Ph. ee A.M., Brown a 
1907, and Ph.D. University of Tlinois, 1909, has been 
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pointed Professor of Plant Physiology in the Henry Shaw 

School of Botany of Washington University and Physiologist 

to the Missouri Botanical Garden. 

David Linder, Ph.D. Harvard University, 1926, Instructor 
in Botany in Washington University and Mycologist to the 
Missouri Botanical Garden, after a year’s leave of absence in 
Africa, has returned to this country and has taken up his 

work 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- 

ing Russian students in Czechoslovakia, Visiting Professor 

of Plant Physiology in Washington University and Physiol- 

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. 

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 

inly to waste areas in arid regions of the west, they are 

s a group characterized by their lack of conspicuous dif- 

ferences between the several species. Dr. Payson’s care 

work, particularly in studying their seeds, or more eorrectly 

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. 

tudents pursuing graduate work in the. Henry Shaw 

School of Botany, either in the laboratories at the Missouri 
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Botanical Garden or in Rebstock Hall at Washington Univer- 
as — the current academic year are as follows: 

uctor—Ernest Hocking Runyon, B.S. University of Pay 1925. 

Assistants——Martha Lydia Beardsley, A.B. Washington 
Undveraity. 1926, M.S. 1927; Catharine Mary Lieneman, A.B. 
University of Nebraska, 1925, M.S. Washington University, 1927; Paul Gerald Wible, AB. University of Indiana, 1926. 
Rufus J. Lackland Research Fellows. —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, BS. University of Vermont, 1927, 

cuse University, 1921, AM., 1922; Esther Louise lant A.B. University of Montana, 1925, M.S. Washington Uni- versity, 1926; Mildred E. Mathias, A.B. Washington Univer- sity, 1926, : S., 1927 
Mr. 

University, San Japan, International Education Board Fellow; Mrs. Eva M. Fling Roush, A.B. University of West Virginia, 1911, A.M. 1920; Paul Franklin Shope (in absentia), Instructor of Botany, University of Colorado. 
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STATISTICAL INFORMATION FOR 
SEPTEMBER, 1927 

ARDEN ATTEND 
Total aaisber “ot VISIOTE, Fen cae Ghee a ee 22,997 

PLant AccEssI 
otal himber ia plants and seed packets received as gifts 726 

LIBRARY ACCESSIONS: 
Total number of books and pamphlets bought............ 27 
Total number of books and pamphlets donated........... 33 

HERBARIUM ACCESSIONS: 
By Gift— 

Anderson, Dr. Edgar eg of ppv Canada. . 56 
Drushel, Pr ok Rf = —Plan gp! Pred abe RC ELEM eh 118 
ume, H. Haro id-—Plants oF WIOTIOR oO cs oe eae 

Kellogg, john H.—Plants of Sank greens Missou 

ise) | 

By Ex 

Eva M. Witte Pleats of Virginia and} West 
Seem eee eee eee eee ee eae esrer esses eseeseasesee 

Eros ol 
Davis, Miss Edna L.—Plants of North Carolina, South 

Carolina: ard Georeiay see so a ook sa tk oe 1,634 
Herter, Dr. Guillermo—Plants of Pep rsd Sees ey eee 106 
Kramer, Dr. Joseph—Plants of Nebraska............. 
Werderman, Dr. E.—Plantae Chtlepsan Nos. 927-1150, 

incl. BSA ee Ree RA a be Bo eee oie wih eo Oe be 8-8 ew Oe ee wee ee 

chan 
Botanical J Museum, University of Cluj, by Professor Al 
Borza—Plants of Roumania, Cent. VII, Nos. 601-700 100 
S. Department of Agriculture, by Dr. C. L. Shear— 

OXBICCALG® GILT) GANCTIO’ Oo) os ee 



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

certain io me self-perpetuating. By a further pro- 
vision of the will, the immediate direction of the Garden is vested 
in a Director, appoint y the Board of Trustees. en us e Gard 
receives no income from city or state, but is supported entirely 
from funds left by the founder. 

e city Garden comprises about 75 acres. There is now in 
process of development a tract of land of over 1,500 acres outside 

j h 
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- 
hue 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 

e wilderness which was the continent of North America 

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 
early part of the nineteenth, centuries in particula r, the names 

of Michaux, Nuttall, and Bradbury stand in sharp relief for 
ihe extent and productivity of their travels. Of the three, 
André Michaux is the most noted. He probably explored more 
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 

Lake Mistassini in southern Labrador, and hundreds of new 
plants were added to the knowledge of Science through his 

efforts. Thomas Nuttall is of almost equal fame, since he 
was one of the first Europeans to cross the continent, and his 
collections of western plants are a the very earliest. But 

his travelling companion, John B soniold is of particular in- 
terest to those St. Louisans who a concerned with Botany, 

because he was one of the earliest foeiias 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 

Botanie Garden, it was intended that he should make New 
Orleans the center of his activities, but Thomas Jefferson 
recommended that St. Louis be chosen instead; because of 
the more varied topography in the upper reaches of the Mis- 
sissippl 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 Sees, to accumulate the following spring 
and summer. During the se season vot 1810 he made frequent 
excursions into the ve wilde erness’’, 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 Inake friends with a m merchant of that town, one 
M. Longpré, who was of considerable assistance to him with 

particularly, and we learn from the account which he subse- 
quently published that he bended the diggings at Mine La 
Motte; DesLoge, and Hereculane 

During the autumn and aes a his first year in St. Louis, 
Bradbury became acquainted with several inhabitants of the 
town, and was told of the hilly region to the south, called 
the Ozarks, or, by the older French, ** Aux-Ares,’’ and he 
laid plans to visit it during the sprin g 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 Pacifie coast. Bradbury 

acquainted with those men and needed very little in- 
ducement to go with them instead of visiting the Ozarks. The 

_ following spring, accompanied by Thomas Nuttall, the party 
set out from St. Charles, near the confluence of the Missouri 
and the Mississippi, and followed the Missouri in canoes as 
far as the ‘‘Mandan Villages’, an Indian community close 
to the present site of Bismarck, North Dakota. There Brad- 
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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); Bradbury’s by Pursh in the latter’s 

“Flora Americe Septentrionalis” (1814.) So it happened 

that in many cases the same species received two different 
names. For example, the plant described by Pursh as Sesela 

divaricatum and collected by Bradbury on the Missouri was 
earlier described by Nuttall as Seseli lucidwm and based on a 

plant collected on the ‘‘Missouri.’’ The same is true for 
elinum acaule of Pursh and Thapsia glomerata of Nuttall, 

the plants from which each was 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 

d man of over eighty years. Close to the present site of the 
city of St. Joseph, the party had an encounter with the Noda- 

_ wessie Indians (for whom Nodaway County peesle 

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 Bradbury in the territory of the 

hostile Sioux were a source of concern to the other explorers, 
and he was 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 
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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- 

from Europe,’’ he explained, ‘‘but at what time I have not 
been able to ascertain. Even if it be admitted that they were 
brought over soon after the first settlement took place, their 
inerease 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. They 
are now found as high up the Missouri as the Maha nation, 
having 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 
Anglo-Americans that it has given rise to a_ belief, both 
amongst the Indians and the Whites, that bees are their pre- 
cursors, and that to whatever part they go the white people 
will follow. I am of the opinion that they are right, as I 
think it as impossible to stop the progress of one as of the 
other.’’ 

Soon after arriving again in St. Louis, Bradbury prepared 
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 poorly described at first hand. Brad- 
bury’s account is one of the most vivid: 

‘Tn the night, about ten o’clock, I was awakened by a most 
tremendous noise, accompanied by so violent an agitation of 
the boat that it appeared in danger of upsetting. Before f 
could quit the bed, or rather the skin, upon which I lay, the 
‘our men who slept in the other cabin rushed in, and cried 
out in the greatest terror, ‘O mon Dieu! Monsieur Bradbury, 

qu’est ce qu’il y a?’ 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 

inconeeivably loud and terrific, I could distinctly hear the 
erash 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 any 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 nearly sink the craft by the swell occasioned. Dur- 
ing the remaining hours of the night violent shocks occurred 
at intervals of from six to ten minutes, and in all twenty- 
seven shocks of great severity were counted. In the morning 
the river was covered with foam and drift timber and ha 
risen considerably, but the boat was still miraculously safe. 

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 arrival at the ‘‘Chickasaw Blufts,”’ 
the present site of Memphis, Tennessee, the party was In- 
formed that the wide plains upon which the town of New 

rid 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- 

1 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 Bradbury with indigna- 
tion that he refused to have anything more to do with the 
specimens, and he soon left England permanently, returning 
t uis, where he had formed numerous acquaintances 
and made friends with prominent families of the town. 8 
Louis became his home henceforth. Until recently it was not 
known how long Bradbury lived after his return, the only 
evidence that he was still alive in 1821 being the city diree- 
tory of that year, which listed his name as one of the resi- 
dents of the city. However, an examination of the newspaper 

files of that period revealed the following notice which ap- 
peared .in the ‘‘Republican’’ under date of May 7, 1823. 

Died at ee ee Ky., on the 16th of March last, after a short 
tinge: Mr. John Bradbury. Mr. Bradbury is known to the scientific 
world as one wa 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 cb age itor a bulletin from the 
Laboratory of Plant- Physiological Research, Wageningen, 

Holland, by Ida Luyten, entitled + Veuotativs Cultivation of 
ippeastrum.’’ 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. 

years to secure a few dozen bulbs of the same variety. Since 
the hybrid hippeastrums set seed readily and are easily grown 

‘from seed, this has been the only method of producing them 



Mo. Bot. Garp. BULL., Vou. 15, 1927. PLATE 22 

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. 



Mo. Bot. Garp. BULL, Vou. 15, 1927. PLATE 23. 

UDIMENTARY BULBS FORMING AT THE BASE OF SCALES. 

~ SIDE (oF 

4 ROOT 
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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 oe according to name and be certain of 
getting the color desir 

weed some doxiaind hippeastrum bulbs on hand last. win- 

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 

rot. Accordingly a temperature of 80 degrees was maintained 
at the Garden for the seales 

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. 1A.) 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 were 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 seales separated, but instead of 
placing the seales 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 seales of another bulb 
were placed on damp sphagnum, coneave 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. 1B 
shows a bulb with the disk removed, A, a half bulb just before 
removing the scales, and C, all of the ‘seales of the other half 
ready for inserting in the sand. 
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The seales 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 

ease in full light, but 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 whichever position they assumed an 

more sand was dropped around their base. Plate 23 and fig. 

1 of ee a show the rudimentary bulbs forming at the base 
of the scales. Some of the scales produced white swellings, 
these not always developing arid bulbs. Plates 23, fig. 2A, 
shows a bulb with a root attac 

After the bulblets were large casa to handle, and even 
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 lowered 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 leit 
with each bulb. The scales had bulblets in various stages of 

development, those large enough for potting being rem oved, 
~ other scales being replaced in the sand until the bulblets 

re larger. A nadia soil was used for the initial potting. 
‘After the bulbs were rooted they were removed from the pro- 
paraline ease to the ordinary greenhouse but were kept in a 

th glass sides and top until the end of May. During the 
day ‘the top glass was raised about two inches and shaded with 
paper when the sun was bright. The first bulblets were 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 was stopped 
at the end of February. Plate 25, fig. 1, shows the bulbs ten 
months after the scales were placed i in sand. Plate 25, fig. 2A, 
shows a bulb three months old grown from = Bra year-old 
bulb from seed, and C, one ten tint old gr wn from a scale. 

It remains to be determined whether the Soli vegetatively 
produced will flower as freely as those grown . 
There is no reason ae. they chou not, because je ae bulbs, 
the hyacinth, for instance, are propagated vegetatively, but 
by a method best sea to them. Scooping hippeastrum bulbs 
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BULBLETS AND PROTUBERANCES FORMING AT THE BASE OF SCALES 

BULBLETS READY FOR POTTING. 



Mo. Bot. Garp. BULL., Vou. 15, 1927. PLaTe 25. 

FROM SCALES. 

HIPPEASTRUM BULB THREE 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 ean not be said just how long it will take for these bulbs 

to bloom and how many of them will fiower 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 fay- 

orably with any grown from seed. Nearly half of her bulbs 

raised in a temperature of 80 degrees, in the propagating case, 

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 in 

Holland. This success warrants 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 BENT GRASS 

The experimental work with bent grasses has been con- 

siderably increased during the past year. In June a plant- 

over dry periods. In August the test seemed a failure, for 

there was an almost perfect stand of the undesired erab grass. 

mented this fall by two shipments from the United States De- 

partment of Agriculture, at Washington, D. C. The first, on 
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September 19, included sods of Highland Velvet Bent, Wash- ington Bent, Virginia Bent, and Metropolitan Bent. Upon ar- 

Were sown upon plots ten feet wide by one hundred feet long. A similar plot, planted last fall to seed of unselected German Bent, made a successful growth and has so far withstood the invasion of the annual grasses. 
ee eee 

GENERAL SEMINARS, SHAW SCHOOL OF BOTANY 
OCTOBER 28 

Topic by ErHer T. ELTINGE.—STRUCTURE AND PHYSIOLOGY OF 
STOMATA 

I. Types of stomata present in different groups of plants Terrestrial plants 
1. Moss type—Mnium, Funaria, Polystichum Grass type—. 

: 3.’ Xerophytic type—Ficus, Nerium B. Aquatic plants—Lemna, Alsophila 
II. Arrangement and distribution of stomata III. Physiology of stoma a 

A. Daily movement of stomata and their behavior during 
B. Osmotic relations of the guard cells C. Starch and sugar Content of the guard cells . Effect of changes in acidity on the starch and sugar con- ; tent of the guard cells _E. Probable cause of the change in acidity in the guard cells Bibliography: : 

EcKErson, S. The number and size of stomata. Bot. Gaz. 
RAY, J., AND G. Petrce. Influence of light upon the action f stomata and its relation to the transpiration of cer- tain grains. Am. Jour. Bot. 6:131-155. 1919. HABERLANDT, G. Physiological plant anatomy. 445-497. 1914. Lioyp, F. The physiology of stomata. Carnegie Inst. Publ. 82. 1908. 
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Lorrrrep, J. The behavior of stomata. Carnegie Inst. 

ee 314. 1921. 
KNIG urther observations on the ee 

Samet leat pitesoclinls and wilting of plants. Ann. 

Bot. 36:361-383. 
SayrE, J. Physiology of. stomata of Rumex Patientia. Ohio 

Jour r, Sci. 26:233-266. 1926. 

Wiccans, R. Variations in the osmotic pein ge of the 

rete Pen Mea ge the opening fen g of the sto- 

. Jour. Bot. 3:30-40. 1, 

NOVEMBER 4 

Topic by CaTHaRINE LIENEMAN.—FACT! TORS INVOLVED IN THE 

PRODUCTION OF THE FRUITING STAGE OF FUNGI 

I. Introduction 
TI. Factors involved 

A. Li 
B. Moisture relations 
= Aeration 
peapeeh 

i. nie sian et Oh 

F. Reaction of the substratum 

Bibliography: 
BLAKESLEE, A. F. Sexual reproduction in the Mucorineae. 

oc. Am. Acad. Arts and Sci. 40: 205-319, 1904. Pr 
Coons, G. sous Factors involved in the growth and t the Ayal 

dium-formation of Plenodomus fuscomaculans. Jour. Agr 

Res. 5:713- 766. 1916. 

Coucu, J. N. Heterothallism in cope-aper a genus of the 

water moulds. . Bot. 40:849-880. 1926. 

GUILLIERMOND, A., hs ER. W. Tanner. The yeasts. 424 pp. 

920. 
Kuieps, Georc. Zur Physiologie der Fortpflanzung einiger 

Mog Jahrb. f. wiss. Bot. 35:80-198. 19 

Grorc. Einige Ergebnisse der Fo rtp flan: 

Physiologie: Ber. d. deut. bot. Ges, 18: (201)- (214). 

1900. 
Kosarorr, P. Beitrag zur Biologie von Pyronem confiue 

Tul. Arb. a. d. Kais. Biol. Anst. f. Land-u, Sonn soem 

5: pit 1906. 

Leon1an, L. H. A study of factors ee pycnidium- 

formation in some Sphaeropsidales, Am. Jour. Bot 

49. 2 
TA sue Peas = —, studies on the genus Phy- 

: . Jour. Bot. 12:444-494. 

lopment 4 life-history ‘of Helioco- 

desmus. Am. Jour. Bot. 7:259-269. 1925. 

Rosinsox, W. The er oti of growth and development 
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of Pyronema confluens Tul. (P. omphaloides (Bull.) 
Fuckel). Ann. Bot. 40:245-272. 1926. 

NOVEMBER 11 

Topic by OLIvER Orton.—BIOLOGICAL EFFECTS OF POLARIZED 
LIGHT : 

I. Introduction 
A. Nature of Sauteed light 
B. Historical statem 

ai; Motel sinae: on ~ eet of polarized light, and criticisms 
nzymes 1 

oar ower organisms, as yeasts, bacteria, etc. 
rs On ann ants 
D. On wate 

Til. Pian’ staan of the subject 

Bibliography: 
ALY, b.. Ge C.. S. SemMMeENs. The selective photo- 
chemical is as pale ae light. Proce. Roy. Soc. Lon- 
don B97:250-253. es 

BuaTnagar, S. S., anp R. B. Lau. Effects of polarised light 
on bacterial et Sg Saou 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. 

Macut, D. I. Concerning the influence of polarized fay 
on some convulsant drugs. Proc. Soc. Exp. Biol. & M 
22:471. 
oe fos I, The influence of Spang light on the action 

me ferments. Proc. Soc. Exp. Biol. ed. 
= Toate 1925. 

Macut, D. I. Concerning the influence of polarized light 
on aa growth of seedlings. Jour. Gen. Phys, 10:41-52. 
1926. 

Macnut, D. L., p J. H. Hm. The influence of polarized 
light on yeaa aad bacteria. Proc. Soc. Exp. Biol. & Med. 
22:474-475. 1925. 

Morrison, T. F. The effect of polarized light on the growth 
of luminous bacteria. Science 61:392-393 925, 
YLEIGH, (LorD). Selective action of polarized light upon 
starch grains. Nature 117:15. 1926. 
M SEMMENS, E. S. ect of m moonlight on the germination of 
seeds. 

SEMMENS, El. S. Polarized ae and starch content of 
plants. Nature 114:719. 1924. 

. 

| 
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ae ees 18 

Topic by Pau G. LE—HERITABLE ee 

DEFICIBNCIES IN MAIZE 

io Chlorophyll inheritance in m 

II. Lindstrom’s method of varteniis on 

III. Types of ahlorothat) aaeeansica in maize 

iss) . 
BEE pak 

n ro) o a = =] ir) 

Pale g 
Virescent white seedl 
MnSirsaams ae 2. 3,-4,°5 poe 

Golden t 
J cauta a eiied cit 

Bret a senna 

| =] oO n 2 | Lo | oO ion ry rac) m 

a 

1e 
IV. Frequency of appearance of cae fo en Segoarag 

V. Maternal inheritance of oa ats Be 

VI. Cytology of chlorophyll-types of m 

VII. Two outstanding facts in heritable Sartatious 

Bibliography: 

Awnperson, E. G. Heritable characters of maize. XI. Fine 

ersten leaves. Jour. Hered. 13:91-92. 2 fig. 

AnpDeERSON, E. Maternal inheritance of chlorophyll in 

maize. Bot. Gaz. 76:411-418. 2 9 

Brunson, A. M. The inheritance of a lethal yore . 

seedling character in maize. Cornell Agr. Exp. Sta 

72°1-23. 7 24. 

ns, G. N., anp J. H. KEMPTON. Heritable characters 

of maize. 1. stinente leaves, soak Hered. 11:3-6. Frontis- 

piece. 1920. 
Demerec, M. Genetic relations of —. fgg 903d “il for 

virescent seedlings in maize. Cor rnell Agr. Exp. Sta 

Mem. 84:1-38. 
DE EMEREC, M. Heritable characters of maize. X. Zebra 

striped agit Jour. Hered. 12:406-407. 21. 

East, E. M., anp H. K. Hayes. Inheritance in maize. Conn, 

Aer. ie. ea Bull. 167:1-142. 25 pl. 1911. 
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Emerson, R. A. The eee of ogee forms of Seg 
ye in corn leaves. Nebr. Agr Sta. Ann. Rep 
caddy A fig. 1912. 

EMERSON A. a inheritance of blotch leaf in maize. 
pool i Agr. i p. Sta. Mem. 70:1-16. 3 pl. 1923. 
YSTER, W Heritable characters of maize. XIX. Polka- 
ae eaves. "Jour. meee eis i fig. 1924, 
HAyE Ke A KER. Frequency of mu 
Reis = chiorophyil-defcient i i in maiz soar: 
~~ ~ 497- ya 2 fig. 192 

“ table characters of maize. XX. Iojap 
tardy a chisvoousat defect. Jour. Hered. 15:467-472. 
2 fig. aa 

Kempton, J. H. Heritable ag bgrpoaly - — VIII. White 
sheaths. Jour. Hered. 12:224-226. 19 

, J. H. A dominant a jethal mutation in 
maize, Jour. Agr. Res. 29:307 

Linpstrom, BE. W. Chlorophyll ae ‘in maize. Cor- 
nell Agr. a ae Mem. 13:1-68. 5 pl. 1918. 

Lsneieaae Chlorophyll ee oe maize. Jour. 
Hered, 48: A 1922. 

Man DORF, P. C. ee ee of maize. XII. 
Mealy endosperm, Jour. H -365. 4 fig. 1922. 

RANDOLP: > lL. FL Cytolo, 
Bot. Gaz. 73: 337 Sige 6p 

TRAJKOVICH, H. ae of xantha seedlings in maize. 
Cornell Agr. Exp. Sta. Mem. 82:1-13, 1924. 

ered. 
sy of primis types of maize. 

1922. 

NOTES 
ae W. W. Lepeschkin, Visiting Physiologist at the Gar- 

den, spoke before the Washin University Association, 
Nov Bs Gis 21, on ‘‘ Physico-Chemical Causes of Death.’ 

Mr. G. H. Pring, Horticulturist to the Garden, gave an 
illustrated lecture arn the botany section of the Webster 
Groves Nature raereds > November 21, on ‘‘ Collecting 
Orchids in South Am 

Dr. Edgar io ee to the Garden, spoke at the 
annual dinner of the Peo oria Garden Club, Peoria, Illinois, 
October 25, on ‘‘Flower Families’’; and bef ore the Botany 
Club of Bolte High School, November 4, on ‘‘Blue Flags.’’ 
This year’s chrysanthemum show introduced several novel 

features. ‘Mie 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 

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 i in late autumn 

and early winter after its leaves have fallen. 

STATISTICAL INFORMATION FOR OCTOBER, 1927 

GARDEN ATTEND. 
Total nu ahae oa PRUE See et ey adeeb ge eae as eae 20,416 

PLANT ACCESSI 
Total Sipser he ‘oe plants and seed packets received as gifts 479 

Liprary ACCESS 
Total eae a books and pamphlets bought............ 72 

Total number of books and pamphlets donated........... 101 

Bechtel, re —Fungi of db iit (hess) Sop gered, ong ee ear ere we 9 

Florists pub ilanden Com pany Poison cuspidatum 

Sieb:-& Zace; from horticulture... 2.45 se ee es 

Gilbert, Frank A.—Fungi of Color yh fd lla Shas ea naa nee eee 

Hake, Piha H. G—Cultivated specimen of Aster tar- 

Pera a Es a es 6 a as a ee re Cee ew ese ore 

Hum Har 
Kellogg, John H.— Of MissOGrt ook. ie beeen: 

Letcher, Houston —Flaveri rapa (Spreng.) Mohr, 

i Pose 
heneawer, W. E.—Plants of Trinidad and Tobago........ 
— = Esther Louise—Plants of Montana ate North 

Da 76 

Mathias, Miss Mildred—Plants, chiefly from Vermont..... 296 
5 ee ee ae oe a Oe Ae 8 Oe Se Sere ae ee ee ee 



SOME FACTS ABOUT THE GARDEN 

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

-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 

e 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 

may become the new botanical garden. About 12,000 species of 
plants are growing in the Gard 

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 

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 kee Grove ave- 
ue and Flora place, on the Vandeventer avenu car 
Scere south from all intersecting lines. The Garden ay also 
be reached by Bus Route No. 12, to which all other pS lines 
transfer. 
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AN UNUSUAL BEES’ NEST. 
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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 studding in a 

house, and in one case the family living in the house were 

able to gather, year aiter year, the honey that had been stored 

in their walls. 

nest with no other protection than the thick tangle of leaves 

above it. In spite of a wet summer and several encounters 

with marauding boys, the nest developed steadily throughout 

the season, until it presented the unusual aspect shown in 

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, 

and every warm day sees them flying about, apparently as 

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 training were as exotic as his life, for he 

rm in a suburb of Constantinople of a French father 
and a Greco-German mother. His boyhood was spent first in 
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 
as follows: ‘‘ “What an odd looking fellow!’ said I to myself, 

good humour said, ‘I am that odd fish, I presume, Mr. 
Aupuzon.’ I felt confounded and blushed, but contrived to 
stammer an apology. 
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accept them, and it was with evident reluctance that he per- 
formed the lavations usual on such oceasions before he sat 

o dinner. down t 

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 waisteoat 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- 

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 

my guest that the plant was common in the immediate i 

‘An 

why to-morrow, Mr. Aup Let ; 

and when I pointed to the plant I thought he had gone 2 go 

saw my guest running about the room naked, holding the 

handle of my favorite violin, the body of which he had bat- 
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tered to pieces against the walls in riparia to ay Fics 
bats which had cpagee! by t the open win 

tinued jumping and running wand and scala ae fe 
was fairly exhausted, hen he begged me to procure one of 
the animals for him, - he felt convinced they belonged to a 
‘new species’. I took up the bow of my demolished Cremona, 
and soon got = eeiaiie Saetake 

‘‘He remained with us for three weeks, and collected multi- 
fishes 

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 is 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- 

_ eovered ; nor was it until some weeks after that a letter from 
him, tha inking 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, whic 
has been described by David Starr Jordan. ‘‘Audu bon was 
something of a wag withal, and some spirit of mischief led 
him to pbbasrage the loss of his violin on the too ready eerie 
of his guest. He showed him gravely some ten grotesque 
dra awings of impossible fishes which he had observed baawii 
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 Rafinesque ls copied and later published 
them as representatives of new genera, such as Pogostoma, 
rR a and the like. These singular genera, so like and 

ike anything yet known, have been a standing puzzle 
+3 students of fishes. hans of the hard things that have been 
said of Rafinesque’s work rest on these unlucky genera,’’ and 
it was not until long a that they were proved to be 
merely a practical jo 

Such was the aes of the first resident botanist in the 
Middle West and the first professor of natural science west 
of the a. Educated in France and Italy, where he 
specialized in | angusees and in natural history, he came to 
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equaled, and a training better than most of his contem- 

poraries, he found much to interest him in the rapidly de- 

veloping Middle-West. He was a prolific writer, and his 

animals and of plants, fossil remains, Indian languages, fire- 

and he had to content himself with establishing representa- 

tives of the native flora on the estate of Col. David Meade. 

Rafinesque’s chief and basic sin might be expressed as his 

furious versatility. He pursued everything which attracted 

his fancy, and the subjects which attracted him were un- 

fortunately legion. Criticism of his hasty work evidently 

aroused in him a hallucination of persecution which developed 

the propo: ani his 

declared: ‘‘This may prove that even in free countries there 

are means to controll the press and crush knowledge. I could 
; is anal 

bad faith and powerful foes. The main cause of persecution 

was that I knew more than they, and could not cringe. 

flatterer and a sycophant would have done better.’” 

In 1823 i 
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een driven from Lexington by public opinion; and the College has been burnt in 1828 with all its contents.’ 
finesque’s curses were ill-deserved. After such a flagrant migrant had quit the College without a word, it is a wonder that the authorities granted the use even of one room for the Storage of his effects, which in those classical surroundings 

removed from his garments, that his hair was combed and his face washed, as often as any or all of these particulars would be forgotten by the oblivious scientist.’’ 
Arriving in the East, Rafinesque brought to organization a scheme which he had had in mind since his residence a Lexington. This scheme he called ‘‘The Divitial Institution d Six Per-Cent Savings Bank.’’ The basis of the organiza- 

ie 

e may have been true, since similar institutions founded upon like principles succeeded magnificently. Forced to become a recluse, Rafinesque died in 1840 of 
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cancer of the stomach. A few friends who learned o 
d 

obscure poverty, one of the most brilliant and gifted men 
America has ever seen. His last words were ‘‘Time renders 
aces at all.’ In his case nothing is harder to do, for the 
ood is interwoven with the bad, the sublime with the 
ice tane Always self-confident, his belief i in himself became 
in oa years almost a mania and strongly colors all that he 

wrote. Many of = ideas that so amused his contemporaries 
are pnPtr to-day. He was a firm believer in Evolu- 
tion though he died orbs Darwin’s ‘‘Origin of Species’’ was 
published. 
Many genera and species, it is true, were proposed by 

Rafinesque, Many of the proposals have been denied validity, 

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 view 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 

which prevails among the botanists of the as day (who 
are careful to adopt the names proposed by those who even 
suggest a new Panel 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 wrote of him 

as follows: ‘‘Tracing his course as a naturalist during his 
residence in this country, it is plain that he alarmed those 

with whom he had intercourse, by his innovations, and that 

they preferred to lean upon the authority of the great natural- 
ists of the age, then residing in Europe, who, however, knew 

collected 
nits os the States, upon a variety of objects then entirely 
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new to science. From what I can learn of Rafinesque, I am 
ed. His 

No better ending can be given to an appreciation of 
Rafinesque than to quote from an article which he himself 

be 

gers, trials, difficulties, and troubles. No one could better 
i all. 

on corn bread and salt pork, be burnt and steamed by a hot sun at noon, or oe by rain, even with an umbrella in 

and if poisonous are very dangerous some d you off like the Rattle-snakes, : : a Weimiene ou meet rough or muddy roads to vex you, and blind paths to perplex you, rocks, mountains, and steep ascents. 
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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 
wade through brooks, creeks, rivers, and swamps. In deep 
fords or in wit streams you may lose your footing and be 

drowned. You may be overtaken by a storm, the trees fall 
around you, the thunder roars and strikes before you. The 
winds may 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. 

‘*You may travel over a unhealthy region or in a sickly 
season, you may fall sick on the road and secon ‘top tien 
unless you be very careful, abstemious and tem 

‘*Such are some of the dangers and troubles ex a eR 
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 see ded 
near a vide r town, do not “appreciate the courage of thos 
who bra a dangers to reap the botanical wealth of the 
land, nor = cadieiontly value es siclieiticit thus made. 

‘Yet although I have felt all those miseries, I have escaped 

some to which others are liable. I have never been compelled 
to sleep at night on the ground, but have always found a 
ered a have never been actually starved, nor assailed by 

wild beasts, nor robbed, nor drowned, nor suddenly 
ie 

‘‘T like the free range of the woods, and glades, I hate the 
sight of eh like the Indians! 

“‘The pleasures of botanical exploration fully compensate 
for miseries and dangers, else no one would be a travelli 
Botanist, nor spend his a and goood in vain. ae air- 
days and fair-roads are met with, ear sky or a , brasing 
breeze inspires delight and ease, vou sagan the pure nach . 
the country. What delight to meet with a spring 

or a bowl of cool nite. oe of the dairy! What 
sound sleep at night after a tn day’ s walk, what soothing 
naps at noon under a shaded tre 
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GENERAL ne. SHAW eee OF BOTANY 
EMBER 

Topic by Marru Aen ati EY.—FI —< ION OF CHROMOSOMES 
I. Standard SaPicias of erecta fixation 

ng’s method 
B. soir a dad method 

Bouin’s 
D. Bellin sags method 

At. Morsbological — of chromosome structure 
A. 
B. Single chromonema 

Double chromon 
III. Effect of various reagents on chromosomes 

Sodium becanhate: acid sodium phosphate, sodium hydrox- 
ide, peel — hydrochloric acid 

B. On living materi 
ea ds, bases, salts, constituents of standard fixing solutions, 

organic compounds 
duiilareaby. 

Ear, R. The nature of chromosomes I. Effects of re- 
agents on root tip sections of Vicia Faba. Bot. Gaz 

fig. 1927. 84:58-74. 19 
UFMANN Chromosome structure and its relation 
to the chromosome cycle. Am. Jour. Bot. 13:59-80. 
pl. 6-8. 1926. 

Ss. ANDS, C. The structure of the chromosomes in Trades 
cantia Pipi L. Am. Jour. Bot. 10:343-360. pl. 29- 30, 
11 tex 923. 

SHARP, L W. ‘we omatic chromosomes in Tradescantia. Am. Jour. Bot. 7:341-354. pl. 22-23. 1920. 
Yamana, G. ttber den ert der Fixierungs Mittel. 

Bot. Mag. Tokyo 39:381-384, 1925. 
Yamaua, G. Orie entierungsversuche an den Wurzelspitzen 

einiger Pflanzen, our. Fac, i. Imp. Univ. Tokyo 
2:1-214. pl. 1-13. 1927, 

ieitizeeane 2 
Topic by Eva LING YXOMYCETES (MYCETOZOA) i. Controversy over their ig in nature 

ology necessary for an understa nding of the group IIL Classification of the orders according to lite histories 
crasiales 

: Labyrinthulales 
Ka . 

I 

{ yxogastrales 
D. Plasmodiophorales 

IV. Myxogastr: ee 
A. Taxonomy based on minute oy eras characters 
B. Generanaaas distribation and habita' 
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Cc. Experimental work 
1. Culture and germination of organism 

* Feeding habits 
. Response to various stim 

D. aiata ott and a ae preparations 

Bibliography: 

rrorp. J. B. Notes on some physiological properties of 

a Myxomycete plasmodium. Ann. Bot. 11: 179-186. fig. 

8-5. 1897. 
De Bary, A. Comparative were ing and ype of the 

Fungi, Mycetozoa and Bacteria. Eng. ed. p. 421-453. 

text fig. hal 1887. 

Harsupercer, J. W. Observations upon the feeding plas 

modium re Fuligo septica. Bot. Gaz. 31:198-203. fig. 5. 

1901. 
rEIN, M. H. Untersuchungen ueber die ee 

der Plasmodien. Bot. Arch. 20:1-21. fig. 1-4. 1927. 

LISTER, Notes on the ragga of thes deri utrieu- 

laris and Brefeldia maxima. . Bot. 2:1-23. pl. 

1888. 
. Ingestion of food materials by the ee 

of Mycetozoa. Jour. Linn. Soc. (Bot.) 25:435-441. jig. 

1890. 
Lister, A. On the cultivation of Mycetozoa from spores. 

5-8. 1901. 
Mycetozoa. Ed. 2. p . 1-802. pl. 1-201. 1911. 

Macseiwe, T. H. The North peal slime-molds. Ed. 

2. p. 1-300. pl. 1-28. 1922. 

MASSEE, Am pen mors of the Myxogastres. p. 1-367. 

pl. 112. "1892. 
Monograph of the Acrasieae. Proc. Boston 

Soc. Nat. Hist. 30:451-513. pl. 5-8. 1902. 

DECEMBER 9 

Topic sf Estruer L. LarseN.—_THE VEGETATION OF THD NORTH 

AKOTA BAD Ss 

Paper sire of the region 

Es ee = oe Pin ey 

= Batine Peat 

Ill. Explora 
cee ney of the region 

i ire se 

2 igh p A. M’Vicxar. History of the Da gees 

er og teanionie of Captains wis ark. 

5 i eoor-ite. 1842 

BERGMAN akota. N. D. Soil and 
"Flora of North D 

Geol. Surv. Bien. Rept. 6: aceee. 1912. 
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CAMPBELL, M. R., ET. At. Guidebook of the western United 
States. Part A. The Northern Pacific Route. Dept. Int. 
U. S. Geol. Surv. Bull. 611:50-65. pl. 4-9. fig. 6, maps 
7-9. 1915. 

Know ton, F. H. The “isting “he ea relations and paleon- 
“eg = the “Hell Creek Beds,” a ~asoga and 

oO 
Foundation. Proc. Wash. Acad. Sci. 11: Sie ais. 1909. 

LEIBere, Notes on the flora of W. Dakota and HE. 
Montana, adjacent to the Northern Pacific Teullvond, 
ree ee 2 . Gaz. 9:103-107. 126-129. 1884. 

: geology of Sa North Dakota 
with special itueente to the c N. State Geol. 
. Bien. Rept. 5:27-114. pl. eis 1908, 

ARD, A. G. The oe history of North Dakota. 
ree Jour, Univ. N. D. 7:228-235. 1 map. 1917 
LuneLL, J. Enumerantur inakne Dakotae septentrionalis 

vasculares. Am. Mid. Nat. (reprints) 1915-1917. 
THWAITES, R. G. Early western travels (Bradbu 

travels in the interior oe pinaetins ed. 2.1819) 5: pee! $y 
1904, 

DECEMBER 16 

Topic by Anna E. TensFetp—CELLULAR DEGENERATION AND 
REJUVENESCENCE 

I. General discussion of vital activity, dormancy and degeneration 
- IL. Comparison of rejuvenescence and senescence in plants, ani- 

and man 
‘It. Nuclear behavior during degeneration 
IV. gies! Pais cc cad evidence of senescence, rejuvenation and 

ea 

eae 

M. Senescence and ae Crake . 1-481, 
jig. pry Univ. Chicago Press: Chica "3915. 

DorteIn, F. Das Problem des Todes ae. der Unster- 
biichkett bei den Pflanzen und Tieren. p. 1-119. pl. 1. 
2 fig. Gustav Palani an 1919. 

Hest Ws The constancy of la: My substance. 
Studies Plant ig olan Lab. Charles Uni Prague. 
1:5-45. — 

oer LEPESCHKIN, W. W. Zur Kenntniss der Todesursache. 
casi d. Dent Bot. Ges. 30:528-542. wine 

H, H. Zelle und Cytoplas: In Linsbauer’s 
gyre der Sinanmcaianiie 4: 21-192, 1921. 
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LuTMaN, B. Senescence and rejuvenescence in the cells 

of the potato plant. Vermont Agr. Exp. Sta. Bull. 

252:1-76. pl. 1-12. . 1925. 

Mouiscu, H. ther die hee once wie isa Sitz, Akad. 

d. Wiss. Wien, sort 1-34. 

Nicnoouas, N. G. Revue gk Travaux de headeseape ard 

ég' ‘tale parus de 1910 4 1919. Rev. Gén. 

36: sinha sie 

BERTSON, The chemical basis of growth and 

na re 389. J. B. Lippincott; Phil., 1923. 

TISCHLER, GEO. : eee Pflanzenkaryologie. In Lins- 

bauer’s age ee h der Pflanzenanatomie. 2: 683-693. 

fig. 391-396. 1922. 

NOTES 

_@. H. Pring, Horticulturist to the Garden, attended the 

meeting of the executive committee of the National Flower 

Show, of which he is a a member, at annie December 7-9. 

r. G. H. Pring has bee inted by the Society of 

erican Florists and Ornamental Horticulturist, to serve on 

the national committee on “*Schoo 1 Gardens”’ 

nse of the public has been crustying, all previous at- 

tendance records for this show having been broken. Over 

4000 = visited the Garden on the first Sunday of the 

show. 

bot 

of Wisconsin; Dr. E. D. M Merrill, Dean of the aaicas of 

pit 00% Uni riversity oF ip eg Berkeley, and Director 
at Los e i 

nia ; 
schaft und landw. Versuchsstation, Sarato 

te te Do E 
PERE 38 

4 = ugal, 
ology, Carnegie Institution of ese. 

tory, Tucson, Arizona; Dr. Yushun rea rofessor of botany, 

Taiwan Imperial University, Taihoku (Taipeh), Japan. 
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STATISTICAL INFORMATION FOR NOVEMBER, 1927 

GARDEN ATTENDA 

Total aes of ET ONMS oC Se ns os a 50,241 

PLANT ACCESSIO 
Total venein ta see plants and seed packets received as gifts 
Me OR CHMO Fe oc ys das os 5S oe hob eek ee 427 

LIBRARY ACCESSIONS: 

Total number of books and pamphlets bought........... 93 
Total number of books and pamphlets donated........... 526 

UM ACCESSIONS: 
By Gift— 

— Mrs. James R.—Specimen from Mississippi........ 
Boyce, J. 8—Wungi of Oregon... ... 2.0.00 cece cc cccecuee 
Bpling, Dr. Carl C.—Photographs of type specimens...... 
Evinger, E. L.—Plants of Missouri................... Panes 

. M. bama 
Kellogg, John gee aan OL Sisson oo ons 
Pring, George H.—Plants of horticulture................. 
Ruedel, Franklin J.—Plant of besa oie ik Nee Pick areas oes Oe 

n, ol 
Taira pw V5 Oe ny 94 ee Prk ks ee 

Teas Wholesale Nurse ry Co.—Pyrus arbutifolia Lf. var. 
macrophylla Reber, f Ee oF OUMB se 

yon Schrenk, Dr. Hermann—Plants of SIOUTEIE< Sc oe 
By Exchange— 

pgrtyieb este Professor J. E.—Cicuta cinicola Nels. from 

bo tty 

wom prea wor 

Holzinger, J dn M.:—“Musci Acrocarpi Boreali-Americani 
et Euro Sate Fasc. XXVI, Nos. - 626-650, inclusive...... 25 

Smithsonian Institution—Plants of Haiti collected by Mr. 
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INDEX TO ILLUSTRATIONS 
Page 

Tropical Station, Missouri Botanical Garden, Balboa, Canal Zone 

Xanthosoma Lindeni, cell of, in ire act of discharging its crystals 27 

39 

Lens phas 

Francois ia Pit Ci» aig eienmar eng nree Sarah rt rig tary a ae wee Yo, 41 

Map of eastern ae States, showing the main routes taken by 

the elder Michatix. 66. oo. ose cect cee tcc s este ce ess eseceens 44 

ae and ‘ek walnut twigs, showing the various charac- 
67 which the two species may be:separated.........--+-+-- 

ar pre fae at Lino, a mecca for Pleurothallis.........-..-+++- 73 

Peristeria ae growing in natural habitat at La Cumbre, near 

es ee Se ae ibe apie wake oe vba oaee wanes 76 

Valley of acecate with ne Divide in distance........ 76 

Tree ferns east of Bouquete........-.2 eee cree rcrerrcrerersctes 17 

East of Bouquete at ae feet altitude, showing — holding 

branch with flowering specimen 0 richopilia suavis.......++- 77 

degethctins ade of using cut saplings vo remove i Cg from 

On the Lianos south of Bouquete.........-+--++++-+++ 78 

in pact flowering, stint Hl on boulders, on trail 

eG G AIG BIND eis 5 in So is ok yaa oe ee Cowes eee es Sete ee ee eae? 78 

Rio Caldera, at Alto Chicaro, Hunter and Indian guide, Emiliano, 

et ii ck Bh chee est g sa ahh MOSM ONY + ee Se eae ONE 79 

aste macrophylla, Mr. Pring holding large specimen of....... 79 

snes 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 
$1 

oo aed ase sepa st eee wp re wib ews Sse eee RN ET 

ee ee we iw ete hs Sees eee ees 

ain conse ei weasne: seg SN SC. lee ys ern EEE Ce Cee ae 91 

Aroid House, interior of........-----e+reseressesesrerres eet 92 

Economic House, aiariee Be Pe Pe aa ees DEE ESS eee So 92 

Floral Display House, banana dome in......---+-+-++++++srrr0"* 93 

Floral Display House from banana MORe oid hoon ieee 93 

Palm House, interior of. .<...<.--sscer re cseeeresecessesensscs® 94 

ti Sia ess dads bv ve ban 4 oaas o ono O'S HE eTE SSH Eee te 95 

Linnean House, exterior Of......-.+--++-eeerrerrrrrs
r rete 95 

Linnean House, interior Of......----s--+-seersrererereceeeeer® 96 

Holes in glass made by single HnAlIStONOR \ es en eh esse oes 96 

Map of St. Louis district showing types of vegetation.....-.---- 97 
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Mr. Pillsbury at work in the moving-picture studio.............. aS 
Amazon water-lily leaf, under surface of................0000000. 125 
Water-lily leaf and machinery, construction details in common 
tA dnp)! Bisgra eu gee Saag Tab gh ar Ney gery el pm ges a a ee 1 

Water-lily leaf, cross-section of stem and vein of............... 127 
“ireeiong leaf, close-up of under surface orishas veins — a 

ies caunatsinn: MLD Ge COLBCHOG BCAIES, 6666s ci cs cca secs ee ie 
Hippeastrum, scales of bulb set inja flat of sand................ 152 
Hippeastrum, rudimentary bulbs of, forming at base of scales. ..153 
ppeaete un, bulblets and protuberances forming at the base of 

scales . 154 
Seen bulblets ready for potting............. 154 
Hippeastrum bulbs grown from scales ,............ceceececeees 155 
Hippeastrum bulbs grown from seed and from scales.......... 155 

Bbeiscige ais of, in the experimental cagheae nursery at the Garden. .157 
Bees’ nest, unusual, at the Garde 163 ee 
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General Index 

Figures in italics refer to page numbers of plates and cuts. 

A 

“Acacia, pink,” 44 
Acinetas, 8 
Agassiz, appreciation of Rafinesque 

by, 
Ailanthus, injury to specimens of, 

by cyclone of September 29, 137 

“Albizzia Julidrissin,” introduction 
of, by André Michaux, 

al repo eer ae hae for 

ta "Cnirty-eignt), 
95 

ait. new, to Garden staff, 

1926, 
Aroids, crystals in tissu 

id ceo injury to plan 

eZ m of May 28, 95; Nnatior 

9 
Attendance, Garden, for 1926, 1, er 

a oe ger Preeti of Rafines 

164 

Banana dome in floral display 

house, 93 
Barro-Colorado Island Laboratory 

for the Institute of Research in 

degen America, 
-box beans, 39, 40; and 

the ‘aan of the Gulf Stream, 

39 

B European honey, Bradbury’s 
observations on, 150; an unusual 

nest of, 163, 163 

Bent grass, hoe ae tests with, 

155, 156, 157 

Betula lenta, 53 

Botanists, two, of frontier days, 42; 

- r No 
latter part of 18th century, 147 

nen 

snenaentovei Praises by, of 

prairies in region about t St. Louis 

in 181 
Bradbury, John, 1 147 

Brassavola g ora “Queen of the 

ight,” 74; lineata, gro i 

under side of a c 

Pecbawad en clock of, 105 

srr cee gts wigs of, and black 

walnut, ¢ caeacure by which may 

be distinguished, 66, 67; descrip- 

tion of tree, 66 

Cactus, 59 
Calatheas, destruction of, by hail- 

oe rm of 28, 95 

ra, Llanos at, 81; Rio, at Lino, 

og ox Alto Chicaro, 79, orchi 

collected on, 79 
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Canal Zone, tropical station of the 
Garden in, 5 

Carondelets Schooleraft’s = ‘of 
walk from Meramec River to, 99 

Catasetum, 77, 81, 83, pacers upon 
a k in full sunshine, 80 

Cereus, night-blooming, 102 
Charleston, South Carolina, garden 

at, esta tabli ae . Michaux, 44 
Chaulmoogra o. 
“Chinela,” 79, 
hir “a a collecting orchids 
in 

onrysatiaocarpus lutescens, er 
by hailstorm of May 28, 

Sur cs aPuersata show, 1926, 9 in 
1927, 160 

Citrus House, ated to plants in, by 
y 28, 95 

Cocoloba -besscag egal destruction of, 
by hailstorm of May 28, 93 

ager destruction of, by 
storm of May 

—— eid = the Chiriqui, 
Panam 

Colloidal cents: 113 
one-flower, 116 

Conifers, pruning o 
onservatories, dam to, by cy 
clone of September 29, 136 

Construction "and repair work dur- 
ing 1926, 6 

Crystals in any of aroids, 26, 26 
Cucumber tree, 
Cycad — casney to plants in, by 

hailstorm os May 28, 93 
as of ptember 29, damage 

to the pele by, 135 
Cycnoches, 8 

Fegew destruction of 
specim of, by cyclone of Sep- 
tember 29, 137; piramidical, 44 

“Cytir 

D 

Dahlia show in 1926, 7; the fourth 
annual, 138 

MISSOURI BOTANICAL GARDEN BULLETIN 

Damage to the Garden by the cy- 
clone of September 29, 1 

Degrees granted to Garden students 
in 1926, 16 

Desert House, tags as guides in 
sea salt 

plants, 58 
Di oe 95 
\Digitalis, 116 
Director, annual report of the, 1 
Do unin : 
Dressings for tree wounds, 31 
Drug plants 

E 
Economic House, injury to plants 

in, by a of May 19, 94; 
iutselor of, 

Elm, Scotch, ne to, by wind, 91; 
injury to, by cyclone of Septem- 
ber 29, 

Engineers, Amazon water-lilies as, 
125 

septate imatophyllum, 74; radt- 
pould- 

method of using 
to remove, from 

trees, 78 
Euphorbias, 59 

F 
Fern House, destruction of plants 

“Flora Boreali-Americana,” by An- 
dré Michaux, 52 

102; of Linnaeus, 
e a - & 5 a 0 

Floral D 
tec = by ee of May 28, 
$4; from banana 
orissant Abened, aaantntion of, by 
Major Stoddard, 101 

Flower se! 
er shows in 19 926, 7 

percaa Fruit House, injury to plants 
Istorm of 28, 95 

100 years ago, 98; u 
St. Louis 200 years ago, 99 
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Fo del Meco pruning of, 34 
Foxglove, 116 
Frontier ‘days, two botanists of, 42 

Fuchsia exhibit, destruction of, by 
hailstorm of arg 28, 94 

Garden Club of ve Louis, annual 
r amateur show of, 

General seminars, Shaw School of 

November abrcbees Ys 16, 
Golden-bell, pruning o 
negra students at rans during 

1926, 
Grasses, tests with various kinds of, 

Garden, 155 
Gray Summit tension, 3, 117; 

weer plants collected or noted 

18 
on stream, snuff-box beans and the 

discovery of the, 

H 

Hailstones, holes in glass made by 
single 

Hailstorm of tert a 1927, 91 
Hedges, pruni 
Herbarium: coin of, Pay 1926, 16; 

exchanges, 18; field work, 18; 
aeaarutinn of 

a 
propagating, 152; 

fr s 2, 490; ecae scales, 
152, 153, 158, 154, 1 155 

s Arbres Forestiers de 

enes de l’Ameri- 

que,” by Francois André Michaux, 

9 
Horse-chestnut, destruction of speci- 

men of, by cyclone of September 

29, 136 

Jack-in-the-pulpit, 2 
Jubaea spectabilis, destruction of, by 

hailstorm of May 

181 

Juglans cinerea, 66; nigra, 63; regis, 
68; Sieboldiana, 31 

K ’ 

Kerria, pruning of, 32 

L 

Label, type of out-of-door plant, in 

medicinal garden, 119 
La Cumbre, collecting orchids in 

regio Peristeria elata 

growing at, 
ndsca f St. Louis in 1727, 96 

Lectures delivered oy members of 
19 

ens ee 39, "39; seed-pod 
and branc j 

Lewis and Clark expedition, 148 
e Missouri Botani 

ang 
ing 1 1926, "20; ” outside visitors, 21; 

statistical, 
Ligustrum ovalifolium, pruning of, 

34 
Lilacs, pruning of, 34 
Linnaeus, floral tied of, 103 

Lotus ican ee eg 103 

ycaste y Mr. Pring 

holding goat specimen of, 79 

Lycastes. 
= 

Magnolia acuminata, 50 
Maidenhai , say parasite of a 

specimen by cyclone of Sep- 

seepage = "tis 
Maples, t, injury 

to, by eyelone o of Arco tii seg? aT 

oe tsooigy - of, by h 

storm of May 98, 
Medicinal plant garden, the, an a 

117; locatio 
113; plants in, ‘18, 
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Meramec River, purchase of land on 
south bank of, by Garden, 4 

Michaux, André, 42, 147; discovery 
of yellow wood by, 40; m map of 
eastern United States showing the 
main routes taken by, 45 

Michaux, Francois André, 41, 42, 50; 
onal of 5 wood by, 41; 
jour 
eee Nei Hentes Garden, descrip- 

tion by Henry Shaw, of land now 
00; motion pictures 

ion of, 
4 

ng ‘of, 34 

Mosaic diseases, investigation of, at 
Gar 926, 9 

Motion pictures of org a 111 
ulberries, pruning 

N 
New Madrid earthquake, Bradbury’s 

accoun' » 150 
Nuttall, Thomas, 147 

:. 
Oaks, Mads monograph on, by 

ux, 49, 52: bear, 
Gdentaieasen Powellii, 79; Hunter 

ng § remo en of, with his 
machete 

Oenothera biennis, 102 
Oil-bearing — 115 

ium mpliatum “Yellow But- 
terfiy, 14. 

Orchid: dove, 75, 76; monk’ s-hood, 
81; rat-tail, 81; spider, 82; swan, 

Orchids: at Gray Summit Exten- 
sion, 3; at Tropical Station of the 
Misso ri ical Garden 
collecting in the Chiriqui, foe 
ma, 73; Garden’s exhibit of, dur- 
ing 1926, af oe presentation of, to 
distingu ns, 7 

Ornithidium potas upon a tree 
in the jungle, 80 
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Paliurus, 44 
Palm insti injury to plants in, by 

hailstorm of May 28, 92; interior 

Palo Alto, 79; flowering Epidendrum 
radicans growing on boulders on 
trail up to, 

Panama, collecting orchids in, 73; 
growing orchids in, 5; tropical 
station at, 

Peristeria elata, 75; 
a habitat at 

growing boa 
La Cum 

Rar adli destruction of specimen 
of, by cyclone of September 29, 

Pescatorea, 86 
armacist, Pong yas gardens as 
an aid to 5 18 

Petaieseicacta instruction, a 
aaa garden for purposes of, 

“Philirea latifolio,” 44 
Philodendron Meliononi, injury to, 

by hailstorm of May 28 . 95 
dg A onns testirogy caudatum 

arscewiczii, i longifolium, 79 
Pillsbury Mr. A. at work in 

moving:pltire studio, 111 
piotana nu 
Plant life, i. pictures of, 111 
Plant products, origin, nature, and 

physiological function of, 115 
ee science seminar, fifth annual, 

Plants that shoot, 25 
Pleuro lis, Rio Caldera at Lino, 

a mecca for, 73, 82 
Ped 

Powell, Mr. Cc. W., — ef orchids to 
Garden by, 5B: er of 
reheat Station, 3 

Prairies about St. Louis 100 years 
ago, 99; description of, by Brack- 
poets He 100; by Flagg, 100; by 
Shaw, 

Primrose, evening, 102 
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Pring, Mr. G. report of, on 

BE rican ‘trip in Panama, 

73 
Privet, pruning of, 34 

Propagating Houses, injury to 

ants in, = hailstorm of May 28, 

OB; exterio 

i pisos of ienucaentat trees and 

shru 8 
publistied articles by members of 

staff and graduate stu- 

dents during 1926, 10 

Q 

Quercus ilicifolia, 53 

R 

Rafinesque, Constantine, 164 

Ramnus e, 

Research and instruction during 

1926, 9 
Roads at Gray Summit Extension, 4 

Ss 

St. Louis, sa landscape of, in 1727, 

f district a around, show- 

ing types oa vegetatio 

Louisan, the caine: of botan- 

ical say 7 
r Gardening, 8 

Sk re aut 95 

ar eka: activities of Garden staff, 

eminars, general, Shaw School of 
30-October 21, 

&, 

172 
Shrubs: pruning of, 32; list of, to 

be pruned in winter, 

Sloane, Dr. Hans, observations of, 

on snuff-box bean, 

Snuff-box beans, 39, 40; and the dis- 

covery of the Guif Stream oo 

oe oe japonica, 41 

Staff, s atiendila to Garden, in 

1926, “IS 
Stapelias, 59 

183 

regen information for Decem- 

November, 176 
Storage lean-to, damage to, by hail- 

May 28, 9 
Strelitzia Re inae, injury to, by 

hailstorm of Ma 95 

Succulent House, injury to plants 

in, by hailstorm ribs 28, 94 

Sycamores, injury < y "yoko of 

Reutanshor 29, 37 
Syringas, pruning of, 34 

T 

Tags as guides in the Desert House, 

Taroes, tropical, 26 
Tools, pruning, 34 
i : pruning of, 29, time ie bee 

pageys hap a unds of, 31; d 

number of 
137; damage to, by hailstorm of 

May 28, 
Trichopilia sua 86; guide hold- 

oe penn with flowering speci- 

of; 7 
‘ropieal ee. Canal Zone, 1, 5, 

Turnip, Indian, 25; crystals in tis- 

sues of, 26 

Vv 

Vegetable oils, distillation of, 115 

BS te Prophet t Queen's bouauet, 7 

viel a Cruziana, 125; r gee 125 

Viaitor®, distinguished, at Garden, 

ring 6, 
Vulcan, orchid-collecting trip to 

the, 86 

butternut, showing characters by 

which they may be separated, 67; 



184 

English, distribution of, 68; de- 
scription of, 68; in furniture, 69; 
Japanese, pruning of 

bederoatngiair gat extracts from 
of, mtioning André 

paekaas x, 43 
Washington Bent grass, 155; large 
nal nai from experimental grass 

5 
Water-lilies, Amazon, as enginee 

1 nism of leaves of, 125, 
under surface of leaf of, 125; 
showing tant Somiag 9 details in 
common betw leaf of, and 
machinery, 126; ger tBneesd of under 
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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 

4 2 

Yellow wood, southern, the discov- 
ery of the 

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 

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 @ 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 

10 a. m. until sunset. : 

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

nue Flora place, on the Vandeventer avenue 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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