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How you spray 
does make a differenee. 

Now, more than ever, it's im ­
portant to use just the right 
amount of spray to rid your 
garden of harmful insects 
and disease. 1 &1 
This is the kind of precise 2. Right pressure: A few 
control you get with a Hudson strokes of the pump lets you 
sprayer. Here's why you get spray at pressure you select 
best results, help protect the -high for a fine mist (good 
environment: for flowers) or low for a wet 

1 L( 1 spra~ (:~Stfor weeds) 

I. R;ghl m;" W;lh a Hudson ~ 
sprayer, you mix spray exact- . 
Iy 'as recommended And 3. Right amount: Squeeze 
that's the way it goes o~ your handle, spray's on. Release, 
plants-not too strong or too it's off. Spray just to the point 
weak. of runoff. C?at the plant, 

.,.J ... IJ:~:1i.~,don't drench It. 

4. Right pattern: Just turn 
spray nozzle to get a fine or 
coarse spray. Or for close-up 
or long-range spraying. 
5. Most important, right 
place: With a Hudson sprayer, 
you place spray right where 
the trouble is. With its long 
extension and adjustable noz­
zle, you easily reach all parts 
of plant. Especially under the 
leaves where many insects 
hide and most disease starts. 
For a more beautiful garden 
-a better environment­
keep you r sprayi ng right on 
target-with a Hudson spray­
er. Get yours now. How you 
spray does make a difference! 

SIGN OF THE BEST BUV 

SPRAYERS AND DUSTERS 
.,..~<tlt\O' P*"'AlCf O('f"(I,1: 

Allow 2 to 4 weeks delivery, Offer expires December 31, 1972. Void where 
prohibited, ta xed or otherwise restr icted. Good only in U.S.A. and Canada. 

~Good Housekeeping; 
""'1,; GU, U N1(( S ~.'" 

(9)1972 H. D. Hudson Manufacturing Company, 154 East Erie Street, Chicago, Illinois 60611 I:'f"'tllr OUHUIO10 



Number One of a Series 

If you are thinking about sending for a 
Nursery catalogue ..... Please read on. 

The following excerpts are from letters received by White Flower Farm 
the past year. Not only were these letters unsolicited, but permission for use 
was granted enthusiastically by each correspondent-not one received any­
thing of value for permission to use the remarks chosen. Also, none of the 
excerpts were taken from context and none were embellished. 

From Mr. John D. Baum, 97 Parkwood Lane, Oberlin, 
Ohio: "I thought you might like to see a picture of how 
well some of the flowers you have sold us over the past 
few years have done. What you see in the middle dis­
tance is a stand of Helenium, with some Rudbeckia 
Goldsturm in front of it. The Rudbeckia has really taken 
hold and behaves almost like a weed, spreading all over 
the place-we don't mind, for it is a lovely flower and 
lasts through most of the summer. In the far background 
you see some Mid-Century Hybrid Lilies, which are 
lovely, and come back year after year in increasing pro­
fusion. We just planted three more bulbs, and I hope 
they do as well. Behind the Helenium are a stand of 
Fraises des Bois which are the first things we ever bought 
from you and are still producing nicely. In the near­
foreground you see mostly annuals. Amongst them there 
are Hemerocallis. but they are hard to see, though they 
are doing well. This was a very satisfactory year for our 
garden, and we have been quite happy with the things 
you have sent us." 

Mrs. H. M. Boggess, 653 Waverly Lane, Bryn Athyn, 
Pa. , writes: HI have been a customer of White Flower 
Farm for over ten years and always found everything 
just as represented in your catalogue. I enjoy your 
NOTES and catalogues very much indeed and keep 
them all for perusal on winter evenings and am much 
entertained thereby ." 

Miss Margaret J. Bolman, 701 Berry St., Falls 
Church, Va., says: "I have been enchanted by the 
Fraises des Bois "Charles V" that I planted this Spring! 
They bloomed within a week, bore fruit 10 days later 
and, as of this writing, we are still picking berries. They 
make a lovely border for my rose bed." 

From Mrs. Sue Chuongvan, R.D. #3, St. Albans, Vt.: 
"My garden was started from scratch with stock bought 
almost exclusively from White Flower Farm, and I want 
to take the opportunity to tell you that I have always 
been very pleased with your service and your plants-

I have bought stock in a lot of places but always come 
back to you. And, I think your Garden Book is 
the greatest!" 

Mr. George W. Conrad, 810 So. College, Neosho, Mo., 
writes: "Enclosed is a picture of Mrs. Conrad and 
myself which appeared in the local paper in early July, 
1971. The Azalea bed and Mums referred to come from 
your shop. I thought you might like to know I have 
learned something from your teachings." (Note: The 
picture is called "Beauty Spot of the Week." ) 

Miss Catherine G. Hay , 198 E. Beaver St. , Glenfield, 
Sewickley, Pa., says: I have been an amateur gardener 
practically all my life and made so many mistakes, and 
suddenly I see what I have been doing wrong-the 
detailed instructions in your book and the side comments 
make it clear. And now in your SPARE time, please find 
a tomato with real flavor." 

From Mr. Frank Kirkpatrick, "The Ridge Farm", 
RR2, De Soto, Wisc.: "The perennials and bulbs were 
received in good condition, packed as carefully as 
Tiffany's pack their delightfully delicate little bud vases 
-a greater compliment I cannot pay you and UPS." 

This from Mrs. O. L. Kline, 9416 Holland Court, 
Bethesda, Md.: "Everything you have sent me was so 
beautifully packed. The Impatiens last spring were 
incredibly fresh, and have really gone to town . Un­
wrapping the root system of Abeliophyllum distichum 
was an aesthetic experience." 

From Mrs. A. S. Mendes, 20 Conkling Road, RD., 
Flanders, New Jersey: "Thank you for hours of delight­
ful, informative reading, and for sharing your wit and 
wisdom with me." 

"I just wanted you to know your plants arrived and 
have been taken into a family who appreciates the 
beauty of fine quality plants. And those plants are re­
warding us many times over." Mrs. Donald H. Jones, 
4530 Briar Hollow Pl., #114, Houston, Texas . 

That tells the story of White Flower Farm far better than we can tell it. 
Our catalogue, The Garden Book, except for its covers, is printed in black-and­
white on durable paper. You will find its line drawings charming; its photo-
graphs make telling landscape points. It is, indeed, a book-a garden book § 
through which shines the knowledge of the four professional English gardeners _.--"if' 

who operate this nursery. It costs $2 .50. This includes NOTES, a reminder 
publication issued 3 times a year-if you order now. A credit of $2.00 is good 
for 12 months. (Please add $1.00 for 1st Class Postage.) The nice part: as an 
active customer you will receive this unique gardening publication service 
every year .. . .. without charge. 

WHITE FLOWER F ARM ..... Planl s m e n 

Lit c hfi e ld 1 8 23 , Con nec ti cut 0675 9 



BOBllon Plantation and Gardens 
ROSEDOWN, lavish symbol of ante bellum grandeur, 
was built in 1835 by a wealthy planter for his wife . 
Sophisticated world travelers, the young couple filled 
their home with priceless treasures from the capitals of 
Europe. Their gardens, developed in the 17th century 
French landscape style, became the showplace of the 
Mississippi. The splendor of this nineteenth century 
plantation empire was restored during the past decade 
by Mr. and Mrs. Milton Underwood of Houston, Texas. 
In 1964, they opened Rosedown to the public as a living 
museum of the Old South. 

FORMAL GARDENS and 
rare horticultural specimens 
have always been the glory of 
Rosedown. Italian statuary 
and artistic parterres reflect 
continental tastes of the orig­
inal builders. 

St. Francisville, Louisiana 
Rosedown is located on the Great River Road (U.S. 61), and is open daily (except Christmas and Christmas eve). 

Literature is available for tourists and sponsors of group tours at Rosedown, Drawer M, St. Francisville, La. 70775 



THE TWENTY-SIXTH 

WI LLlAMSBURG 

GARDEN 

SYMPOSIUM 

APRI L 9-14, 1972 

Colonial Williamsburg, Va. 

The Symposium promises to be 

both festive and informative on what 

is happening in the world of horti­

culture and landscape design. 

Contact Mrs. Trudy S. Schalk, 

Registrar , GlQ'dwin Building, 

/ \!"lfamsburg, ~~,\!or further 
S. <--- ~~;~tormation. 
-, ~. 

ELEVENTH ANNUAL 

CLARA B. FORD 

GARDEN FORUM 

"GARDENING 

FOR ALL AGES" 

APRIL 19-21, 1972 

Greenfield Village and 
Henry Ford Mu seum, 

Dearborn, Mich. 

Gardening with limited space and 

facilities, gardening programs for 

young people and herb gardening and 

herb cookery are just a few of the 

highlights planned. 

For further information contact 

Mr. James A. Fowler, Director of 

Education, Greenfield, Village and 

Henry Ford Museum, Dearborn , 

Michigan. 

O . Ke iste r Evans, 
Executive Director 

The first issue of the American Hortic ul­
turist represents a new look of all P4bl i­
ca ti o ns of the American Horti c ultura l 
Society and portrays a new image of the 
Society that is apparent in al l areas of its 
in vo lvement. 

As the Society notes its fiftieth year 
of ex i ste nce, we f,i nd AHS prepa red to 
ente r its seco nd half-century with a 
modern set of goa ls, objectives and pro­
grams. 

During the past year, the American 
Horti cultural Society has exper ienced 
unprecedented growth and expansion . 
Membersh ip has increased by more than 
one hundred perce nt and proj ec tion s 
indicate that it wil l continue at thi s rate. 
Th e Soc iety has rece ived a id thro ugh 
fin ancial grants which, combined with 
in c reased membership inco me, has 
m ade po ss ibl e vast improvements in 
membership benefits. 

The AHS headquarters organi zation 
has ex perienced a year of rapid adj ust­
ments in order to serve the current needs 
of the Soc iety . Professional consultants 
have been employed to assist with au­
diting and management of the offices; 
communications and public rel ation s 
tal ent have been engaged to ca r·ry o ut 
our promotional and publi c re lati o ns 
need s and the Soc iety has contracted 
outstanding lega l representation. Addi­
tional staff and administrat ive personnel 
are be ing trained in a number of new 
areas of responsibility . These and other 
expans ion steps are all indicative of the 
Society's ability to effectively fu lfi ll its 
co mmitments. 

Th e hea dquarters offices were 
moved in February, 1971 from limited 
surro undings in Wa shin gton , D .C. to 
modern fac ilities in Alexandria, Virginia . 
Within a short period of time, we ca n 
ex pect growth so rap id that facilities de­
signed spec ifica ll y for the needs of the 
Soc iety will be required. A number of 
national hort icultural organizations have 
expressed interest in the possibility of 
joining forces in the deve lopment of a 
national hort icu ltural center. The AHS 
Officers, Directors and staff are working 
in this pursui t. 

An important objective of the Amer­
ican Horticu ltural Society is to influence 
unity in the broad interests of horticul ­
ture . W i th your support and in vol ve­
ment, we w ill achieve continued success 
in thi s direction . 3 
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David C. Leach 
President 

THE AMERICAN HORTICULTURAL SOCIETY 901 NORTH WASHINGTON STREET / ALEXANDRIA, VIRGINIA 22314 

The inaugural issue of The American Horticulturist marks both a beginning and an end. A long and honor­
able history during which the Society was preoccupied with plants sulely as plants draws to a close and 
we launch a new magazine which is devoted to horticulture, a concept with much broader horizons. They 
include the contributions that hortic;ulture can make for the betterment of an ailing America. 

The values that all gardeners cherish are endangered. Visual pollution assaults our urban environ­
ment with hammer blows at our sensibilities as the uglification of the cities proceeds through thought­
less destruction and greedy planning. Confucius named flower cultivation as one of the arts of civilized 
men ; a twentieth century philosopher could scarcely fail to broaden the meaning to include the cultiva­
tion of the world around us, lest the art perish in a miasma of squalor and monotony. 

We are occupied now with the offensive tedium of the cityscape and the contributions that horticul­
ture can make to mitigate it. We want to offer the green and growing to ameliorate the psychological ero­
sion caused by crowding, the loss of privacy, the noise and frenetic anthill activity in even the affluent 
parts of urbia and suburbia. We propose horticulture as one of the constructive solutions to the prob­
lems of the aging with their unaccustomed leisure time. 

Transit systems have been among the worst despoilers of visual quality in metropolitan areas. Their 
slatternly stations, barren parking lots and waste-strewn trackage have been an affront to seeing eyes for 
generations. As an example of the influence your Society can exert, it is presently preparing model land­
scaping plans for a typical transit station and its environs, with an instruction manual for the Urban 
Mass Transit Administration to use in planning its future facilities. The project is financed by a grant of 
$29,900 from this agency. 

The city of Albany, Oregon has passed an ordinance requiring that a minimum of five feet fronting 
every newly constructed commercial building be landscaped. It should be more, but it is a promising 
start. In California, housing developers can obtain added loans from the Federal Housing Administration 
if utility lines are placed underground. The idea can be expanded to enticing possibilities. In Atlanta and 
Miami new municipal ordinances prohibit the felling of any tree over a stated size on land either public or 
private, without a permit, so the bulldozer has been vanquished at last in at least two cities. Your Society 
proposes to make available to garden clubs and other motivated groups information which will blueprint 
the way they can act to obtain benefits such as these in other communities across the nation. 

Our intention is not to substitute urban amenity for horticultural skill , but to be concerned with both. 
Landscape architects are often charged with being expert in design and woefully deficient in knowledge 
of the plants which are used to implement their ideas. If we are to work for the contributions that horticul­
ture can make toward a humane urban habitat, we must know what to plant and how it should be grown. 
To that end, your Society has under way a massive survey to determine, for each of the climatic regions of 
the United States, the low maintenance trees, shrubs and groundcovers that can resist air pollution and 
the other urban growing stresses. The survey information will be recorded in our computer at Lima, Pa. to 
be made available to street commissioners, highway departments, city planners, park departments, land­
scape architects and private gardeners. 

A certain guide to the quality of any environment is its diversity: the variety and interest of all of the 
animate and inanimate things which make up the world we see about us. The American horticultural 
scene is constantly constricting in its quality as automated nursery conveyors carry endless lines of 
standardized, familiar, easily grown and profitable plants in containers from asphalted acres to palletized 
trucks and on to the roadside stand. American Horticulturist will buck this trend. By accepting advertising 
for the first time, it will help to provide a marketplace for the small specialty nursery. Editorially it will 
support the new and good, the unfamiliar and useful, the rare and beautiful. 

The American Horticultural Society is composed of member organizations as well as of individuals 
and they are vital to the impact that horticulture can make in this country. More than 600,000 people be­
long to some sort of horticultural association. We are initiating programs, and providing the know-how to 
carry them out, so that the local and state associations and the plant specialty societies can act effec­
tively if they wish to do so. 

By the time you read this message the number of Society members will tJave trebled in recent 
months, and be much the highest in its history. American Horticulturist will be read for the first time by 
thousands of new members who have never seen its predecessor publication. This greatly expanded 
audience will require a more eclectic publication, but basically it will be directed to advanced amateur 
gardeners. It will also stretch the mind of the intelligent novice. As our membership expands we have 
been equally fortunate in attracting financial support. In a little over twelve months the Society was 
awarded grants totaling nearly $300,OOO.! 

Both membership expansion and funding success have followed the broadening of our goals. They 
demonstrate that cultivators of the soil and their benefactors do want to be involved, that they do want to 
be a part of the action in opposing the forces that now degrade the spirit, the sensibilities and the moral 
values of our people. 



For United Horticulture •. . the particular 
objects and business of The American 
Horticultural Society are to promote and 
encourage national interest in scientific 
research and education in horticulture in 
all of its branches. 

AMERICAN HORTICULTURIST is the offi­
cial publication of The American Horti­
cultural Society and is issued in March, 
June, September, and December of each 
year. This magazine is included as a ben­
efit of membership in The American Horti­
c ultural Society. Individual dues are 
$15.00 a year. 

Refer editorial matters to: 
John Philip Baumgardt 
American Horticulturist 
P.O. Box 7163 
Kansas City, Missouri 64113 

AMERICAN HORTICU LTURIST is de­
voted to the dissemination of knowledge 
in the science and art of growing orna­
mental plants, fruits, vegetables, and re­
lated subjects. Original papers which in­
crease knowledge of plant materials of 
economic and aesthetic importance are 
invited. For manu script specifications 
please address the Executive Director, 901 
North Washington Street, Alexandria, Vir­
ginia 22314. 

The opinions exp ressed in the articles 
which appear in AMERICAN HORTICUL­

TURIST are those of the authors and are 
not necessarily those of the Society. They 
are presented as contribution s to contem­
porary thought. 

Second class postage pald at Alexandria, 
Virginia and at additiona l mailing offices. 
Printed at 550 Stanley Road , Kansas City, 
Kansas 66115. Copy ri ght© 1972 by The 
American Horticultura l Society, Inc. 
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A Native Woodfern Garden 
William E. Hammitt and 
Warren H. Wagner, Jr. * 

*Matthaei Botanical Gardens and 
Department of Botany, The Univer­
sity of Michigan , Ann Arbor, Mich. 

Fig. 1. Below is a planting design of 
the Dryopteris Garden, based on the 
genetic relationships of the species 
and their hybrids. 

In the rich woods and swamps of 
eastern North America the most promi­
nent fern genus is that of woodferns, 
Dryopteris. These are large, showy 
ferns , some of them w ith deciduous 
fronds and others w ith wintergreen 
fronds that l ie flat on the ground during 
the winter. They are characterized by 
heavy rootstocks covered with sca les, 
and leaves ranging usually from two to 
three feet in height. The blades are cut 
into fine leaflets in some of the species, 
being twice or three-times compound. 
In other species the leaflets are only 
deeply lobed . Habitats of woodferns 
vary from upland rocky hillsides down 
to deep wet gorges and swamps . We 
have long been interested in these 
striking p lants from a cytogenet ic 
standpoint, in connection with trying to 
determ ine their evolutionary orig ins 
(Wagner, 1971; Wagner, Wagner and 
Hagenah, 1969). We also have won­
dered to what extent these plants could 
be used for making a distinctive native 
fern garden. 

To field botan ists the woodferns 
are notorious for their promiscuous 
tendency to hybridize. There are only a 
few basic species,' but they combine in 
so many different ways that we now 
know some three dozen different types 

CAMP = D. campy/optera 
CAMP X INT = D. ca mpy/optera X intermedia 
CAMP X MARC = D. campy/optera X margina/is 
CAMP X SPIN = D. campy/optera X spinu/osa 
CELSA = D. X ce /sa 
CELSA X CLINT = C. ce /sa X clintoniana 
CELSA X CRIST = D. ce/sa X cristata 
CELSA X COLD = D. ce /sa X go/diana 
CELSA X INT = D. ce /sa X intermedia 
CELSA X LUD = D. ce /sa X /udo viciana 

from nature. Some of the hybrids are 
very attractive and vigorous p lants, and 
we especially wanted to determ i ne 
how they wou ld behave in a hardy 
outdoor garden. 

Woodferns are not common ly used 
as garden plants, as indeed are few 
other ferns. The most commonly used 
fern in Eastern United States gardens 
and borders is the ostrich fern, Mat­
teuccia pensy /van ica . I have seen this 
species used over a w ide area from the 
western Great Lakes to New England. 
Wherry (1961) l ists a number of ferns 
which can be used in gardens and gives 
some of their cu lture conditions, but 
these, for the most part, are grown 
mainly by fern hobbyists, and few gen­
eral gardeners cu ltivate them. Gordon 
Foster in his valuable Gardener's Fern 
Book (1964, pp. 203-204) I ists five na­
tive species in his tab le of hardy ferns . 
In Europe the cultivation of pecul iar 
forms and cu ltivars of their native ferns 
has been practiced since the last cen­
tury. Since the number of native wood­
ferns is not as great as in America, the 
emphasis has been upon one species, 
the male fern (or " Wurmfarn," so 
named for its vermifuge properties) and 
its bizarre varieties (Cf. Schacht, 1950, 
pp . 96-97) . It should be pointed out 
that many ferns that used to be placed 
in the genus Dryopteris and were so 
classified in horticu ltural books have 

CELSA X MARC = D. ce /sa X margina/is 
CELSA X SPIN = D. ce /sa X spinu/osa 
CLINT = D. X clin toniana 
CLINT X CRIST = D. clintoniana X cristata 
CLINT X COLD = D. clintoniana X go/diana 
CLINT X INT = D. clintoniana X intermedia 
CLINT X MARC = D. clintoniana X margina/is 
CL INT X SPIN = D. clintoniana X spinu/osa 
CRIST = D. cristata 
CRIST X INT = D. cristata X intermedia 

CLINT CAMP CRIST 

CLINT x SPIN CAMP x SPIN x CRIST 
SPIN SPIN SPIN 

CELSA GOLD DIL MARG CAMP CAMP INT CELSA 
CELSA x X x x x x x x 

SPIN SPIN SPIN SPIN MARG INT SPIN LUD 

DIL DIL 
GOLD DIL x MARG DIL x INT X ? X LUD 

MARG INT 

CELSA 

X 



CELSA 
x 

GOLD 

I 
GOLD 

L 

now been transferred to the genus The­
iypteris. 

It is our feeling that there is a need 
to diversify the fern species and hybrids 
used in gardening, and we feel that the 
woodferns, Dryopteris, are prize candi­
dates to be exploited. 

The purpose then of this article is 
to describe how the Matthaei Botanica l 
Gardens of The University of Michigan 
has attempted to expand to a wider 
audience the appreciation of th ese 
plants. This was done by se lecting a 
representative of every known avai l­
able Dryopteris species and hybrids 
from their native habitats and growing 
them in a uniform garden . For refer­
ences to the species of ferns for this 
demonstrat ion and the techniques of 
making a Dryopteris garden, we have 
found the book by F. Gordon Foster 
(1964) to be especia lly useful . 

Our plants were obtained from 
localities rang ing all the way from the 
Upper Peninsu la of Michigan to the 
Southern Appalachians. Some of the 
most interesting hybrids came from the 
Huron Mountains, Marquette Co., 
Michigan, and Mountain Lake, Giles 
Co. , Virginia. Their habitats ranged 
from wet swamps and marshes to dry 
rocky hillsides, but the ferns were all 
brought together into one garden envi­
ronment, apparently without deleter­
ious effects as will be noted below. 

CRIST X M ARC = D. cristata X margina/is 
CRIST X SPIN = D. cristata X spinu/osa 
OIL = D. di/atata 
OIL X INT = D. di/atata X intermedia 
OIL X M A RC = D. di/atata X margina/is 
OIL X SPIN = D. di/atata X spinu/osa 
F.-M. = D. fi/ix-mas 
F.-M. X M ARC = D. fi/ix-mas X margin a/is 
COLD = D. go /diana 
CO LD X INT = D. go /diana X inte rmedia 

CELSA CLINT 
x CRIST x 

CRIST CRIST 

CRIST CRIST 
CLINT x x 

INT MARG 

INT 
INT x MARG 

MARG 

(What the requirements are that call for 
one species of woodfern to occur in 
one env i ronment and another in an­
other are unknown; perhaps it is the 
young sexual stages of the plants that 
are strongly selective , for the adult 
plants when transplanted into uniform 
gardens seem to have few difficult ies in 
adjusting to one situation .) Some of the 
hybrids we grew are exceedingly rare 
ones , known only from one or two 
co ll ections. 

In all cases the hybrids are interme­
diate ·between the parents and they are 
sterile . Those hybrids that involve cer­
tain species, e.g. , D. cristata, D. clin­
toniana , especially , wh ich normally 
reproduce veget atively have to be 
watched in case they may spread be­
yond their alloted space. Others in 
which both parents tend to be solitary 
and not to offset are rei iable and wi II 
" stay in p i ace. " 

Ad iagram of the relationships is 
shown in Figure 1. 

There were three major considera­
t ions in constructing the garden. In 
choosing a location, we needed a site 
that was moist and cool . The second 
consideration was that of soil . A combi­
nation of leaf mold and shredded leaf 
mulch seemed to duplicate the natural 
soi I cond itions of these ferns most ide­
ally. Th irdly, the plants needed to be .-+ 
protected from sun and wind exposure . ( 

COLD X MARC = D. go /diana X margina/is 
COLD X SPIN = D. go /diana X spinu/osa 
INT = D. intermedia 
INT X M A RC = D. intermedia X ma rgina /is 
INT X SPIN = D. in termedia X spinu/osa 
LUO = D. /udoviciana 
M A RC = D. margina /is 
M ARC X SPIN = D. ma rgina/is X spinu/osa 
SPIN = D. spin u/osa 

CELSA 
CLINT x 

CLINT 

CLINT CLINT CLINT CELSA 
X x x x 

MARG INT GOLD GOLD 

GOLD GOLD 
INT x GOLD x . INT MARG 

CELSA F.-M. 

CELSA CELSA 
x x F.- M. 

MARG INT 

MARG INT MARG 

7 
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Fig. 2 . Shade and protection from 
wind were provided by a redwood 
lathe structure. 

An earlier attempt to locate a 
Dryopteris garden in a natural environ­
ment proved to be a failure and thus 
pointed out possible mistakes to con­
sider when building the present garden. 
The first garden failure was due prima­
rily to the invasion of native species 
which out-competed the introduced 
ferns. The cracking of the flue tiles in 
which the ferns were planted also con­
tributed to the garden's failure. 

The most ideal location for the 
Dryopteris garden was along the north­
facing foundation of the recently con­
structed reptile house . The area was 
shaded; water was avai lable; there 
were few native plants nearby and the 
available area along the foundation 
seemed the proper size , 60 feet by 6 
feet. Approximately eight to ten inches 
of the graded fill dirt surrounding the 
newly constructed building had to be 
removed. This was replaced with leaf 
mold, preferably steril ized. A border of 
cinder blocks was used for containing 
the leaf mold . The plants were then 
placed at two-foot intervals into the 
garden, based on the genetic relation­
ship diagram previously mentioned. A 
lathe structure over the top and across 
the west end of the garden was con­
structed of redwood to protect the 
plants from sun and wind exposure 
(Figure 2). A spacing of one and one­
half inches between the two and one­
half inch width redwood slats provided 
approximately 60% shade. Landscape 
plantings of Populus and juniperus 
offer additional shade and wind protec­
tion . 

During the first summer (1969), the 
garden was watered with a spri-nkler 
usually twice a week . No leaf mulch 
was added the first year. We did cover 
the plants during the winter with straw 
to prevent winter damage. In the 
spring, the straw was removed, the old 
fronds cut off, and two inches of 
shredded leaf mulch was added as a 
top dressing. Supplementary fertilizing 
is not necessary although Foster men­
tions a light sprinkling of bone meal in 
the fall may be helpful. 

Even though we have been pleased 
with the success of the second Dryop­
teris garden, there still remain a few 
problems. Blow-down and breakage is 

a constant threat even with the protec­
tion provided . The fronds are much 
larger under garden conditions than in 
nature and therefore conducive to 
bleakage. The constant germination of 
weed seedlings in the unsterilized leaf 
mold was a serious maintenance prob­
lem, but was solved by adding a top 
dressing of leaf mulch. A suitable label 
is also a problem. The 15-inch plastic 
tree-stakes with ink script will not last 
for more than a year . We have now 
gone to the standard engraved lami­
nated plastic label. 

Discussion 

In our opinion, the horticultural 
possibil ities of at least certain members 
of the woodfern are very great. Their 
graceful appearance and vigorous 
growth make them decorative and rei i­
able. They do not seem to be subject to 
pests . Some of the larger fronds are 
brittle and may be broken 
by loose pets, but this does not seem to 
cause much problem . They can be 
grown as a " pure" woodfern garden, as 
we have described here, or they can be 
grown in combination with other 
shade-loving plants. 

Of the species and hybrids that we 
have grown, we have reached at least a 
preliminary evaluation of their relia­
bility . In the latitude of Ann Arbor, 
Michigan (4r) the summer tempera­
tures appear to be too hot for at least 
some stocks of the Lake Superior wood­
fern known as Dryopteris dilatata, the 
northern spreading woodfern, and we 
have lost several introductions. In gen­
eral all of the species are less vigorous 
than their hybrids, but not all the hy­
brids are equally vigorous. The most 
spectacular individual woodfern 
crosses are cI inton 's woodfern x fancy 
fern (0 . clintoniana x D. intermedia) 
and goldie ' s woodfern x marginal 
woodfern (0 . goldiana x D. margin­
alis). These have consistently been the 
tallest and most luxuriant of our collec­
tion (Figures 3 and 4). 

One of the striking conclusions 
regarding our woodferns is that in spite 
of very different habitats of origin­
marshes, swamps, dry woods, upland 
rocky hillsides, mountain tops and low­
land plains-all can be grown together 



successfully in a single garden with a 
single treatment. 

The Dryopteris garden presently 
serves three primary functions: (1) 
demonstrating hybridization in plants; 
(2) teaching of fern biology; and (3) iI­
I u strat i ng vi gor of certa i n hybrid s. 
Many of the publ ic school and adult 
education groups that visit and conduct 
classes at the Botanical Gardens do not 
realize that hybridization is such a 
common phenomenon among plants. It 
is quite an educational experience to 
see the two parents and their interme­
diate hybrid growing side by side 
where they can easily be contrasted . 
The garden is also very useful in 
teaching the role of hybridization in 
plants and fern biology in general. The 
initial and most intended use for the 
garden is to illustrate to a wide audi-
ence the vigor, beauty, and possible 
value of these ferns in horticulture. We 
hope to distribute to the public and 
other Botanical Gardens new propa-
gules as they are produced . 
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Fig. 3. Dryopteris goldiana (left) and 
its hybrid with D . marginalis (right) 
are both excellent plants for garden 
use. 

Fig. 4 . D ryopteris in termedia grows 
vigorously and is quite reliable as a 
garden p lant . 9 
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The Role of the 

Los Angeles County 

Department of 

Arboreta and Botanic Gardens 

In Modern Times 

Publications 

*Or. Ching is director of the Los An­
geles State and County Arboretum 
located at 307 North Baldwin Ave­
nue, Arcadia, California. 

FRANCIS CHING* 

The Department of Arboreta and Botanic Gardens objectives for the next ten 
years will be to completely develop the three main facilities of the Los Angeles 
State and County Arboretum , Descanso Gardens and South Coast Botanic 
Garden. The High Desert Arboretum at Lancaster will also be developed since this 
area is destined to become a center of population . All facilities will be fully land­
scaped using plants obtained through the Plant Collection and Plant-Introduction 
Programs. 

When we realize that ninety-nine per cent of all plants used in the landscape 
in Los Angeles are introduced material, it becomes clear that without introduced 
plant material, Los Angeles could be a virtual desert. With smog and pollution 
from pesticides becoming more severe, it is imperative that we intensify our efforts 
to introduce new horticultural material that will withstand, and even absorb, smog 
and also to introduce new plants that are resistant or tolerant to insects and di­
seases, thereby precluding the use of pesticides. However, plants, no matter how 
many, whether exotic or native, or buildings, or pools, or statuary, (no matter how 
beautiful or costly) do not make an arboretum or botanic garden. People are an 
integral part of any arboretum and botanic garden and without them there are no 
values or purposes. 

We know that people are no longer taking their environment for granted and 
are beginning to realize that plant life is the basis for all other life-plants can 
exist without man but man is totally dependent upon plants for oxygen and food. 
We know, too, that being aware of problems is not enough and that information 
is necessary in order to cope effectively with any situation. With this in mind, a 
newly inaugurated lecture series is designed to help homeowners in their efforts 
to not only create an esthetically pleasing backyard situation but to also under­
stand the overall situation where what is thought to be normal, acceptable prac­
tice could be causing damaging effects in future years. 

Another program designed for the homeowner are articles by staff members 
published first in Lasca Leaves and subsequently in brochures. The first bro­
chure in this series, introduced several months ago dealt with fire retardant and 
erosion control plants. One thousand copies were printed initially, but following 
a series of devastating fires, over 15,000 brochures have now been distributed . 
This brochure currently is being revised to include additional information which 
will be of direct benefit to all homeowners in hillside residential areas. Other 
brochures of this series will be " Ground Covers for all Purposes", "Poisonous 
Plants Around the Home"; " Container Gardening", "Plant Diseases, Prevention 
and Cure" and others relating to problems of home gardening. 

In another effort to bring the Arboreta and Botanic Gardens to the commun- r 



jungle trail is one of the most popular spots in the 
Arboretum for chi ldren as well as grownups. It 
served as background for many of the early Tarzan 
movies and is carefu ll y maintained as a natural 
growing area for plants . 

One hundred and seventy five foot tall Eucalyptu s 
globulus planted in 1858 dwarfs " Queen Anne 
Cottage" construc ted in 187 1. " Queen Anne Cot­
tage" is a Ca lifornia State Historical Landmark and 
served as the center of soc ial activities for " Lucky" 
Baldwin in the late 1800 's. 

Chaparra l (Ca lifornia native plants) represents climax vegetation 
capab le of tolerating extreme weather conditions but are highly in­
flammable during the summer and fall months. The Arboretum has 
been engaged in an active research program for a lmost twenty years 
on developing fire retardant, low fue l volume and erosion contro l 
plants for use in hillside residential areas. 

Collection of over seventy two juniper taxons used and sold in 
southern California comprises one of the more recent displays for the 
genera l public to view. junipers comprise one of the largest se lling 
groups of plants in California. 

Fourteen year old Youth Education Program fills an impo rtant need of 
the community by offering such cla sses as Pond Eco logy, Plant Sci­
ence and Vegetable Gardening. Na ture G uide w ith a class are on 
the ir way to the upper lagoon to study plant and an imal l ife . 

11 
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ity, a new effort will be made to make Arbor Day more meaningful than the usual 
tree-planting ceremonies held at each of the three facilities. As a pilot project for 
next year the Department will distribute to elementary schools up to 500 trees 
with packets of information relating to Arbor Day, conservation, ecology and 
environment. Classes on an individual basis will study about plants, prior to the 
entire school taking part in planting ceremonies. School officials are enthu­
siastic over this program as it is a more relevant and direct approach to an un­
derstanding of nature and conservation . 

Another program soon to be inaugurated will be self-guided ecology tours 
for school groups and youth organizations. Brochures covering walking tours 
through the "Chaparral Trail" at Descanso Gardens and "Life in the Lagoon" and 
"Jungle Growth" at the Arboretum will soon be ready. Another brochure for a 
walking tour will depict how a rubbish dump, a depository for man's wasteful 
products is developed from an eyesore into the South Coast Botanic Garden for 
man' s pleasure and enjoyment. 

Included on the staff is a horticultural consultant whose main job is to an­
swer letters, telephone and personal inquiries on general horticultural and re­
lated matters. An estimated 3500 inquiries are answered by this single person 
each year, with specific and technical questions referred to twelve other profes­
sional staff members. Publications, brochures, lectures, and personal contacts 
are the master link that connects the Department with the community and the 
public relations aspect of public service is now more important than ever. 

The Plant Collection and Plant Introduction programs have been the most 
important projects of the Department and will continue to receive the main efT!­
phasis. At the present time, there are over 7000 taxons (taxonomic groups or 
entities, i.e. , different plants) in the Department's collection . Quality selections 
within selected genera will now take priority over mass selections and most 
important, they must serve a purpose. Adaptability, suitability, and horticultural 
value are considerations which will be given the highest preference. Goals in­
clude specialization with eucalyptus, callistemons melaleucas, pittosporums, 
erythrinas, magnolias, viburnums, flowering trees and shrubs from South Amer­
ica, camellias, roses and palms. At the present time, over forty plants have been 
introduced to the nursery trade in southern California by the Department with 
another ten now being propagated by various nurseries for future release. Close 
contact is maintained with the nursery industry to coordinate the introduction of 
new plants as well as to provide necessary expertise when necessary. 

As the Plant Collection and Plant-Introduction Programs form a basis for our 
objectives, the Research Program is one of the distinguishing features at an ar­
boretum and botanic garden. Continued investigations into the effects of smog 
on plants, diseases caused by micro-organisms and virus, and programs in 
plant breeding with ecological studies on native vegetation all give a greater 
understanding into the many facets of plant life, and their important relationship 
to man. Investigations this past year on the effect of smog on plants have pro­
duced significant results. It has been found that plants absorb smog out of the 
air and that some plants exhibit greater efficiency in smog absorption and inhibi­
tion. In addition, plants with a relatively high vitamin C content are more tolerant 
than those with a relatively low vitamin C content. These findings have led to a ,.. 
two year grant from the Environmental Protection Agency to continue these ( 
studies. 



Poo ls at Tallac Kno ll completed only several months ago appear as if they have been 
aro und for many yea rs. Besides bein g an attractive garden fea ture, poo ls serve as aquatic 
plant ga rden featuring over twenty-five spec ies of plants. 

Demonstration Home Gardens sponsored by Sunset Magaz ine, the Ca lifornia Arboretum 
Fo unda tion and the Department of Arboreta and Botanic Gardens were first constructed in 
1958 to provide ideas to southern Ca lifornia homeowners. O utdoor living is a way of l ife 
the yea r around and these ga rdens have proved to be an o uts tanding attraction. 
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The Herbarium 

Education Programs. 

'See page 22 for resea rch study of reuse of waste 
wa ter. 

For almost twenty years, the Department has been active in screening and 
developing plants that are both fire retardant and effective in controlling erosion . 
This special and · unusual project became necessary since California natives, so 
well adapted to flourish and survive rugged conditions, are also highly explosive 
during the dry California summers. Not only do homeowners in hillside areas 
benefit from this project but likewise all taxpayers as the cost of fighting fires 
coupled with losses from erosion, landslides and floods can run into the mil­
lions of dollars each year. 

The Department's Plant Breeding Program was started on a volunteer basis 
/' some nine years ago and has recently started to pay dividends. To date three 

hibiscus have been introduced to the nursery trade. For the immediate future, fol­
lowing an eight year program, four camel I ias from among twenty thousand seed­
lings have been selected as being worthy of introduction to the nursery trade. 

Other investigations related towards problems of homeowners include 
stud ies on the control of oak root rot, a disease that affects over 700 species of 
plants. To date, three chemicals have been found where under laboratory condi­
tions, they will control the disease at concentrations that are not detrimental to 
plant growth. The safe use of pesticides through our own eight year old existing 
program of spraying only for need has been successful beyond expectations. 
Savings have been in the form of both materials and time at no expense to plant 
quality and for the 197111972 fiscal year, the alloted budget for pesticides has 
been further reduced by 50%. 

At a nearby water reclamation plant over 27,000,000 gallons of raw sewage 
are treated each day. In a cooperative program now being worked out with the 
Sanitation Districts of the County of Los Angeles, an investigation will be initi­
at"ed to determine the possibility of putting this effluent to good use in the 
growing of ornamental nursery stock, for use in agricultural areas and in main­
taining greenbelt areas in the highly inflammable foothills of southern California. 
High total salt content, as well as other chemicals detrimental to plant growth, 
are some of the possible problems that will have to be overcome if the use of 
this water is to be made possible.* 

The Herbarium is unique as it is the only herbarium in the United States that 
specializes in subtropical , woody, introduced plant material tbat now comprises 
99 % of the cultivated landscape material found in this area. Although small in 
size (10,000 mounted and 20,000 unmounted specimens), the Herbarium con­
tributes significantly to the homeowner as well as to the nursery industry, gov­
ernmental agencies, universities, and other arboreta, by providing taxonomic 
identification of horticultural and botanical plants. On many occasions, the tax­
onomist has been called upon by the Posion Center Information Bureau and the 
coroner's office to provide expertise in the identification of suspect material. 

Besides our Plant Collection, Plant-Introduction, and Research Programs the 
Education program fills a vital need since many homeowners, (lack or do not 
desire a botanical education but still desire to become acquainted with all 
phases of plant I ife) may gain the necessary information through attending eve­
ning classes. In cooperation with school districts, junior colleges and universi­
ties, the Adult Education Program is funded with a minimum of cost to the 
county. Six hundred thirty-five adults were enrolled last year in courses such as: 
Home Gardening, Home Horticulture, Landscape Design, Plants in the Ecology 
of Man, Agricultural Chemicals, Plant Identification, Beginning and Advanced 



Bonsai, Flower Arrangement, and California History. Only additional class room 
space and custodial services keeps this program from doubling in size. 

The Youth Education Program also fills a basic need. For many years 
schools have been spending I~ss and less time and money on courses directly 
related to plant life. The program offered here is second to none and is consist­
ently oversubscribed. Ah important need is served here for if we expect our citi­
zens of tomorrow to be able to cope with environmental problems, they must 
know something of the forces of nature. Last year, with a staff of four at our three 
facilities, 730 children from the ages of 8 through 15 completed courses in Plant 
Propagation, Pond Ecology, Art in Nature, Vegetable Growing, etc. In addition, 
each year some 40,000 students are given guided lectured tours at our three fa­
cilities on Plant Science, History and Conservation . Approximately one-half of 
the students taking guided tours are from the central city area where there is very 
I ittle opportunity for them to learn, understand or enjoy nature, plants or the 
luxury of an arboretum or botanic garden. New tours now being developed, as 
well as old ones being expanded, will be aimed to fill the needs of this special 
group. 

We also fill another basic need by providing displays and demonstrations 
prepared especially for homeowners. Nowhere else in Los Angeles, in Califor­
nia, and perhaps the United States can so many different displays be found in 
one area, including the Demonstration Home Gardens, Turfgrass Display and 
displays of ground covers, vines, flowering trees and shrubs, junipers, begon­
ias, orchids, etc. Besides these, the Department co-sponsors approximately 
twenty flower shows each year. 

One of the very newest garden features as well as an educational display is 
the construction of a series of pools with a 400 foot shoreline although the pools 
cover no more than 2500 square feet. These pools were constructed so that they 
would blend with the existing landscape thus taking on a very natural appear­
ance. The special feature of these pools are that they serve as an aquatic garden 
featuring over 25 species of water plants. No chemicals are used in the water, 
mosquito fish have been added and an ecological system has already been es­
tablished . 

A relatively unknown fact of the Department is that there are the three build­
ings on the grounds of the Los Angeles State and County Arboretum that are Cal i­
fornia State Historical Landmarks ; the " Queen Anne Cottage" constructed in 
1881 , and Coach Barn in 1879, both built by "Lucky" Baldwin and the Hugo Reid 
,Adobe constructed forty years earlier by Hugo Reid with the use of Indian labor. 
Even before the coming of the white man, these grounds were the home of the 
Gabrieleno Indians who settled by the natural fresh water lagoon and artesian 
springs which are still active today. When the nearby Santa Anita railroad station 
was recently threatened by freeway construction, the citizens of Arcadia chipped 
in to move the station , brick by brick, to the Arboretum to take its place with the 
other historical buildings. 

The overall function of the Arboreta and Botanic Gardens then is to fill a 
basic need to the community we live in-to relate directly to the homeowners 
through the many different services we offer. And while serving such a need we 
al so provide a sanctuary of open space, a depository and museum for past, 
present and future plants, a sanctuary for birds, a historical site rich in Californi a 
history and al so an oasi s in the middle of a metropoli s of 7 million where people 
will always be able to find a spot of quietness, beauty and a bit of nature. Q) 

Special Features 
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'Roanoke' 

'Harmon y' 

*Division of Ornamental Horticulture, 
University of Illinois, 

16 Urbana, Illinois 67807 

Two 
Showy-Flowered 

Oak Leaf 
Hydrangea 
Cultivars, 

'Harmony' and 

'Roanoke' 
Joseph c. McOaniel* 

History 

New Cultivars 

Several of the most often culti­
vated Hydrangea species are notable 
for cultivar forms selected for their 
greater than typical numbers of showy 
flowers with large, persistent sepals. 
The showy-sepaled flowers usually 
have been called sterile. Actually, they 
are functionally staminate, and in 
nearly all cases are included in flower 
heads with reduced numbers of some 
smaller, functionally perfect flowers 
which can set seeds following cross­
fertilization. To the well-known 
showy-flowered cultivars in H. macro­
phylla, H. arborescens and H. panicu­
lata are now added two Alabama 
selections from H . quercifolia Bartram, 
the oak leaf hydrangea. These have 
been registered with the International 
Registration Authority of Hydrangea, 
Dr. Elizabeth McClintock, California 
Academy of Sciences, San Francisco 
94118. 

Bartram first discovered oak leaf 
hydrangea in western Georgia . It 
ranges naturally as far north as Hardin 
County, Tennessee, southward into 
Florida and westward at least to Baton 
Rouge, Louisiana. Probably it is most 
abundant in parts of Alabama, where it 
can be found in many counties be­
tween the Tennessee Valley and the 
Gulf of Mexico . Wooded hilly areas 
north of Birmingham have recently fur­
nished many of the H . quercifolia 
seedling plants collected for the 
nursery trade . Plants from that area 
often have shown satisfactory hardi­
ness up to Massachusetts and lower 
Michigan , but seedlings do vary in 
hardiness. At Urbana, Illinois, where 
Alabama and Tennessee sources have 
given hardy plants, some seedlings of 
a tall and late growing population from 
Torreya State Park, Florida have frozen 
back or died out entirely , though the 
Florida source was satisfactory for 
cultivation 300 miles southward in 
Cairo, Illinois. 

The two cultivars recently regis­
tered , ' Harmony' and ' Roanoke ' are 
much showier flowered than the spec­
imens now in Bartram's Garden. Both 



came from localities some 75 miles 
apart in the northeastern quarter of 
Alabama . Both color well in the fall, 
and both have superficially similar 
panicles of mainly showy white flow­
ers, but there are minor characters 
which serve to distinguish the two 
clones. 

H. q. 'Harmony', from the Coosa 
River Valley in Etowah County, Ala­
bama, is something of a McDaniel 
family heirloom. My father, the late 
Thomas Arthur McDaniel, told me of 
first discovering it around 1890 in the 
border of his father's apple orchard, 
and transplanting it to the home 
grounds. Much later he helped me col­
lect cuttings for repropagation from 
bushes in the nearby Old Harmony 
Church grounds. Cutting-propagated 
plants now have flowered outdoors at 
Urbana, Illinois for several years. 

'Harmony' grows more slowly 
than the species average . It bears 
dense, usually somewhat nodding 
panicles of largely showy-sepaled 
white flowers. The four (occasionally 
5) flower sepals are orbicular, from 
about as broad to broader than their 
length, and overlap from near their 
points of attachment. The broadly 
ovate, normally lobed leaf blades di­
verge at nearly a right angle to the peti­
ole, tapering shortly where they attach. 
They are of average size, but thicker 
than in most other clones which have 
been compared. 

H. q . ' Roanoke' probably origi­
nated near Roanoke, Randolph County, 
Alabama, in either the Tallapoosa or 
the Chattahoochee drainage. There are 
plants of undetermined age, but old, 
both in Roanoke and in nearby La­
Grange, Georgia . From the latter, 
wholesale nurseryman Calvin Har­
man, Stovall , Georgia 30282, took cut­
tings several years ago. I find his prop­
agation indistinguishable from plants 
that I rooted from the largest plant now 
growing at Roanoke. Sara D . Groves, 
404 Qu ee n Ann Street, O x ford , 
Georgia 30267 and Theodore R. Klein , 
Crestwood , Kentucky 40014, are 
o ther s who have propagated ' Ro an­
oke', Mr. Klein by grafting. 

The largely showy-sepaled white 
flowers of 'Roanoke' are borne upon 
generally longer peduncles than in the 
case of ' Harmony', in a sl ightly looser, 
more erectly held panicle. Its four to 
frequently five sepals are generally 
obovate, somewhat longer than broad, 
and show little to no overlapping in an 
individual flower. Leaf blades of ' Roan­
oke' tend to be shallowly lobed and 
are usually cuneate where they attach 
to the petiole. 'Roanoke' is a more vig­
orous grower than ' Harmony' . 

Both of these cultivar clones ap­
proximately reverse the normal pro­
portions as well as the positions of 
showy and non-showy flowers in the 
panicles. For average seedling H . 
quercifolia, the showy flowers termi­
nate each principal branch of the pani­
cle, while the non-showy, seed-pro­
ducing flowers are on laterals to such 
branches. In ' Harmony' and' Roanoke' 
the few fully fertile non-showy flowers 
are on shorter peduncles and are 
hidden by the showy flowers at an­
thesis. Both clones, in common with 
other Hydrangeas I have tested, ap­
pear to be self-incompatible , but 
' Roanoke' did set fruits to cross-polli­
nation. These were not carried to ma­
turity because of infection by a blight 
seen commonly in aging panicles of 
the species . ' Harmony' pollen was 
used to set fruits on a normal H. quer­
cifolia plant , but these also were 
blighted short of maturity. I plan to use 
fungicides in connection with further 
breeding experiments , to determine 
how the mostly showy-flowered con­
dition in H. quercifolia is inherited. 

I have found that plastic-wrapped 
chip buds allow propagation of H. 
querc ifolia on established stocks of H. 
quercifolia . This method is recom­
mended particularly for' Harmony', to 
get it up higher on standard stem s, 
whe re its great flower heads will be 
di splayed to bette r advantage . For 
own-root propagation, either dormant 
hardwood cuttings or leafy summer or 
late spri ng cutti ngs can be started in 
well-drained beds under intermittent 
mist.«> 

H. quercifolia 

Propagation 
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*F. L. Steve O ' Rourke has been a pro­
fessional horticulturist for over 50 
years. He has taught the subject at 
Michigan State, Iowa State, and more 
recently at Colorado State University . 
He was recognized for his many con­
tributions to horticulture last yea r 
when he rece ived the Award of Merit 
presented by the eastern region of the 
International Plant Propagato rs' So-

18 ciety. 

ARBOR DAY CENTENNIAL 
F. L. Steve O ' Rourke 

America will celebrate the one­
hundredth anniversary of the founding 
of Arbor Day in April , 1972 . It was in 
Nebraska, in the heartl and of the 
American continent, that this distinctly 
American day of dedication came into 
being due to the initiative and perse­
verance of J. Sterl ing Morton , of Ne­
braska City. 

Morton was a pioneer to the 
western plains . Born in New York 
State, spending his youth in ·Michigan, 
he grew to love the orchards and for­
ests of his boyhood home. But the call 
of the west urged him to travel toward 
the sunset. In 1854, on his wedding 
day, he and his bride set out for the 
land beyond the Missouri River. In 
1855, he pr@empted a claim on the 
west bank of the river and developed a 
home where he spent the remainder of 
his life. He could not accustom him­
self to the treeless aspect of the broad 
prairies, to the fierce wind of winter, 
and to the scorching heat of summer. 
He missed the trees he had known in 
his boyhood days. He resolved to do 
something to modify the condition of 
the environment. 

He sent to the east for apple trees, 
probably to the newly established 
nurseries in eastern Michigan . To pro­
tect the orchard, he planted forest trees 
on the windward side. Year after year, 



he planted more trees. He had faith in 
the land, believing that with well-nur­
tured care, it would produce as good 
fruit and field crops as those in other 
regions . He built a spacious home, 
Arbor Lodge, at Nebraska City and sur­
rounded the mansion with several 
acres of ornamental and landscape 
trees which exist to this day. Among 
these are magnificent specimens of 
Crimean linden, American chestnut, 
and Algerian spruce. 

Morton was a man of many tal­
ents. In addition to farming, he edited 
the local newspaper, The Nebraska 
City News, and under the administra­
tion of President Buchanan , he was 
appointed Secretary of the Territory of 
Nebraska . After Nebraska achieved 
statehood in 1867, Morton ran for sev­
eral public offices but failed to be 
elected . In later years, he was ap­
pointed as U.S. Secretary of Agricul­
ture in President Cleveland's cabinet. 

He was instrumental in organizing 
the Nebraska Board of Agriculture in 
1858 and the Nebraska State Horticul­
tural Society in 1869. On January 4, 
1872, he presented a resol ution to the 
Nebraska Board of Agriculture pro­
posi ng that April 10th of that year be 
set aside as " Arbor Day" for tree 
planting throughout the state. The res­
olution was officially adopted and 
prizes offered for the organization or 
person planting the greatest number of 
trees. It is reported that Mr. J. D. Smith, 
of near Lincoln , planted one tree per 
second all day long or a total of 35,550 
trees on sixty acres. In all probability, 
these were small seedlings of forest 
tree species. 

Thus , Arbor Day was born , an 
American concept, originating and 
developing in mid-America. It became 
a traditional annual event in Nebraska. 
Neighboring states soon followed 
and , before the turn of the c entury, it 
wa s observed in all the states of the 
Union and in many provin c es of 
Canada. 

The foundin g of Arbor Day marks 
a c hange in th e history of the publi c 
attitud e toward trees and fo rest s in 
Ameri ca. Imperceptibl y, but surely, the 
era of A meri can con servation was just 
beginning, and the period of exploita-

tion was nearing its end. Trees were a 
nuisance to the early colonist on the 
Atlantic coast , and were an even 
greater obstacle to the pioneers 
pouring through the Appalachian gaps 
into the midwest. The forests were 
slaughtered, burned, and destroyed to 
make room for grass and crops. How­
ever, by the closing year of the nine­
teenth century, thinking men 
throughout the nation sought to stop 
the reckless plunder of our woody 
plant heritage and to preserve and re­
place our nation's trees. 

Now, a hundred years later, we 
are undergoing another change . We 
have become aware that we must 
combat pollution and preserve and 
improve our environment. We know 
that plants, and particularly trees, are 
necessary to maintain the gas-oxygen 
balance of the atmosphere. We know 
that by planting trees , we aid in the 
establ ishment of survival for our­
selves and for our children . 

The Centennial of Arbor Day fur­
nishes us a wonderful opportunity to 
make our nation tree conscious. With 
the publicity which accompanies tree 
planting ceremonies and with the par­
ticipation of leading citizens, the 
public as a whole will become con­
scious of the great worth of trees in the 
landscape, on roads and streets, and 
on the home grounds. All of us who 
support horticulture in its many as­
pects should encourage Centennial 
celebrations and do our utmost to 
promote the traditional annual observ­
ance of Arbor Day. We should enlist 
the support of the schools, the 
churches, and the civic and patriotic 
organizations of our local communi-
ties to observe the Centennial in 1972 
and to continue their support on each 
annual Arbor Day thereafter. It may be 
well to note the improvement in nearly 
all types of trees since 1872. Even at 
that time superior fruit trees propa­
gated by budding and grafting were 
available and certainly the 800 apple 
trees planted by Morton at Arbor Lodge 
in 1872 were of suc h lin eage . N ow 
superior clones (c ultiva rs) of most 
spec ies of land scape trees are ava il­
able at nurseri es so that we may se lect .r+ 
those w hich f it the site most sui tab ly ( 

). Sterling Morton 
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'Data from W yman's Gardening Encyclopedia, 
20 copyright 7971 by Donald Wyman. 

ARBOR DAY OBSERVANCE AND OFFICIAL STATE 
TREES 

*Arbor Day 
Official first 

State tree observed * Now observed 

Alabama southern pine 1887 Second Friday in February 

Alaska Sitka spruce 1966 First Monday in May 

Arizona paloverde 1890 First Friday after Feb. 1 (Friday after 

April 1 in 5 counties) 

Arkansas pine 1906 First Saturday in December 
California coast redwood, 1886 March 7 

giant sequoia 

Colorado blue spruce 1885 Third Friday in April 
Connecticut white oak 1886 Last Friday in April 

Delaware American ho l ly 1901 Last Friday in April 

District of Columbia scarlet oak 1920 Third Friday in April 

Florida sabal palm 1886 Third Friday in january 

Georgia live oak 1887 Third Friday in February 

Hawaii candlenut November 

Idaho western white pine 1886 Last Friday in April 

Ill inois native oak 1887 Last Friday in April 

Indiana tulip tree 1884 Last Friday in April 

Iowa oak 1887 Last Friday in April 

Kansas cottonwood 1875 Last Friday in March 

Kentucky yellow poplar 1886 By proclamation of Governor 
(tulip tree) 

Louisiana bald cypress 1888 Usually in january-designated by 

State and Parish boards of Education 

Maine eastern white pine 1887 Last Friday in Apri I 

Maryland white oak 1884 Usual ly the first Friday in Apri l 

Massachusetts American elm 1886 Last Friday in April 

Michigan eastern white pine 1885 Late Apri l 

Minnesota red pine 1876 Last Friday in Apri l 

Mississippi magnolia 1890 Friday afterfirst Monday 

in December 

Missouri f lowering dogwood 1886 Friday after first Tuesday in Apri l 

Montana ponderosa pine 1888 Last Friday in Apri I 

Nebraska American elm 1872 Apri l 22-Legal Holiday 

Nevada single-leaf pinon 1887 Last Friday in April 

New Hampshire white birch 1885 Last Friday in Apri l 

New jersey red oak 1884 Last Friday in April 

New Mexico pinon pine 1890 Second Friday in March 

New York sugar maple 1889 Last Friday in Apri I 

North Carolina pine 1893 First Friday after March 15 

North Dakota American elm 1882 First Friday in May 

Ohio Ohio buckeye 1892 Last Friday in Apri I 

Oklahoma redbud 1898 Friday after second Monday in March 

Oregon Douglas-fir 1889 Last Friday in Apri l 

Pennsylvania eastern hemlock 1885 Last Friday in April 

Rhode Island red maple 1887 Last Friday in April 

South Carolina palmetto 1898 First Friday in December 

South Dakota Black Hi l ls spruce 1890 Last Friday in April 

Tennessee tulip poplar 1875 First Friday in March 

(tulip tree) 

Texas pecan 1890 Third Friday in january 

Utah blue spruce Last Friday in April 

Vermont sugar maple 1885 First Friday in May 

Virginia flowering dogwood 1892 Second Friday in March 

Washington western hem lock 1894 Late April or early May 

West Virginia sugar maple 1883 Last Friday in April 

Wisconsin sugar maple 1892 Last Friday in April 

Wyoming plains cottonwood Early spring by proclamation of Governor 



and can be predicted to grow to a uni­
form size, shape, and color. 

A movement to have the last 
Friday in April officially designated as 
National Arbor Day is now before 
Congress. Such a bill passed in 1970 
but only specified that one year; at the 
time of this writing another bill , S. J. 
Res. 152, is still under consideration 
by the Senate Judiciary Committee but 
it is hoped it will be brought to a vote 
and approved before next Arbor Day. 
The official establishment of a definite 
Arbor Day will set the date universally 
throughout the nation as the day to 
dedicate ourselves to the need, value, 
preservation , and maintenance of 
trees. 

The actual date for tree planting 
will necessarily vary according to the 
region . In the current year " Tree 
Planting Day" was observed in Hawaii 
on November 5, in Singapore on No­
vember 7, and in Louisiana on January 
21. In the northern states however, 

Arbor Day and Tree Planting Day may 
frequently be observed on the same 
date. Some states, notably Michigan, 
observe a whole week termed Arbor 
Week, for tree planting. There are sev­
eral advantages, notably more flexi­
bility in scheduling tree planting cere­
monies so as to avoid conflicts in 
time. 

We, as horticulturi sts, amateur, 
professional, or otherwise, are con­
cerned with the development of the 
living world. We seek to enhance its 
beauty, augment its productivity, and 
above all , to create and preserve a 
healthful living environment. We thus 
have an obligation to ourselves, to 
society, and to posterity to do all we 
possibly can to increase tree planting 
and maintenance . An approaching 
opportunity in this present year is to 
observe the Arbor Day Centennial and 
to remember that" if we haven't room 
for a tree , we may always plant a 
shrub." 

* WHAT YOU CAN DO ON ARBOR DAY! 

You can plant trees, and you can encourage your neighbors, your class or your 
club to plant trees too . Your club or your class might wish to conduct a tree 
planting and tree appreciation ceremony similar to the following outline : 

PROGRAM SUGGESTIONS 

Song: "America the Beautiful" 

Invocation: By pastor or selected student 

Introductory Remarks: By master of ceremonies, 
including reading of governor's proc­
lamation 

Bible Reading: Reading of Scripture passages 
selected-Genesis 2:8-10, 21 :33, Job 
14:7, Isaiah 5:24, 44: 14, 60: 13, Exo­
dus 22:6. 

Short Talk: "Why We Keep Arbor Day" by se­
lected students 

Poem: By selected students · 

Song: "America" or "Trees" 

Suggested Projects: 
1. Tree planting demonstration (let students 

plant trees) 
2. Dedication of trees planted 
3. Plant one or more trees on every Arbor 

Day to landscape school or club grounds 
4. Plant a memorial tree to a great statesman 

or historical leader, a class year tree 

I. 

~! V . 

' Taken (rom pamphlel ARBOR DAY published 
by Exlension Service, Ka nsas Slale UnivefSlly, 
Manhattan, Kansas. 2 1 
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THE REUSE OF WASTE WATER }. C. Lance 

Soil Filtration 

Treatment Sites 

Research information shows that land filtration is an effective way to use 
natural reactions to convert waste water from an environmental hazard into a 
valuable water resource for plants and man. 

Man's increasing need for water makes reuse of municipal waste water inevi­
table. The natural chemical and biological reactions which occur as waste water 
moves through the soil can be harnessed to reclaim this water. Reclamation of 
waste water can be accomplished at a fraction of the cost of comparable tertiary 
treatment by chemical methods. 

Irrigation with waste water has long been an effective way to use land for the 
disposal of waste water. Because of health hazards, sewage water should not be 
used to irrigate crops which are consumed raw by humans. Human pathogenic 
bacteria and cysts and eggs of human and animal parasites can remain viable in 
the soil and on vegetables irrigated with sewage water for a few days to a few 
weeks depending upon local conditions, weather, and other environmental fac­
tors. Typhoid organisms, for example, have been reported viable twenty to forty 
days after irrigation. Simple rinsing or dipping vegetables in antiseptic solutions 
are not effective in removing all of the pathogens. Crops which are mechanically 
harvested and canned would allow little chance of exposure to pathogens, partic­
ularly if the buyer does not know that the product has been irrigated with waste 
water. For this reason, it is probably better to restrict irrigation with waste water to 
crops which are adequately processed before sale. 

Since direct search for pathogenic microorganisms is too slow and compli­
cated for routine checks of water quality, technicians use index microorganisms 
such as the coliform and fecal coliform bacteria. Fecal coliforms are much more 
useful indicators of contamination than total coliforms because some bacteria 
counted in the total coliform group live and multiply in the soil. 

The fecal coliform limit for irrigation water for unrestricted use recommended 
by the National Technical Advisory Committee on Water Quality Criteria is an 
arithmetic average of 1,000 coliform organisms per 100 ml of water. Secondary 
sewage effluent can be chlorinated to reduce the fecal coliform bacteria to this 
limit, but viruses may survive chlorination. Any waste water used for unrestricted 
irrigation should receive at least primary and secondary treatment before chlorin­
ation . Filtration through soil is another effective way to remove fecal bacteria. 
Some evidence is available to indicate that viruses are also removed by land filtra­
tion, but more research is needed on virus retention by soils. 

An effective way to reclaim large volumes of waste water by land filtration is 
to use a high rate system where purification is the main objective rather than crop 
production . A plant cover may be used to improve infiltration, but the large vol­
umes of water appl ied in a high rate system retard plant growth. Waste water can 
be applied to the land with basins, furrows, or sprinklers, and the reclaimed water 
can be collected in wells or drains after filtration through the soil. The reclaimed 
water can then be used for unrestricted irrigation as well as for recreational lakes 
and possibly even municipal use. 

Municipal waste water should receive at least primary and preferably sec­
ondary treatment before application to an irrigation or land filtration system. An 
area with favorable hydrogeologic conditions must be selected for a successful 
land filtration system. A soil in the sand to sandy loam range is needed to provide 
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Flushing M eadows Project in the dry Sa lt River Bed, Phoenix, Arizona. Explanation in the text. Pholo U. S. WalerConservalion l aboralory 

high infiltration rates. Level land is better than a sloping area because the water 
can be more easily ponded on the surface. The depth of the static groundwater 
table shou ld be at least four or five feet to al low development of a good biological 
fi lter. A soil with severa l feet of sand underlain by a clay layer can be tile drained 
to provide a land filtrat ion system . The water can then be allowed to move 
through the soi l to the water table and can be collected at some distance away 
from the recharge area with wel ls if there are no layers in the soil which restrict 
water movement. 

A land filtration system should be designed to minimize the lateral or vertical 
movement of reclaimed water from the treatment site . The movement of re­
claimed water can be controlled by using tile drains or by regulating the move- --+ 
ment of the ground water with a system of wells. ( 
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Flushing Meadows Project 

Purity Through Filtration 
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The dry Salt River bed which extends through the heart of the Phoenix, Ari­
zona, metropolitan area provided a good site for a land filtration system called the 
Flushing Meadows project. This pilot project, which was installed in 1967, is a 
cooperative effort between the u .S. Water Conservation Laboratory and the Salt 
River Project. Partial support was obtained during the first three years of operation 
by a grant from the Federal Water Pollution Control Administration . The Flushing 
Meadows Project (see photo, page 23) consists of six parallel recharge basins, 20 
feet x 700 feet, with twenty-foot dikes between them. The soil profile consists of 
about three feet of loamy sand underlain by a mixture of sand and gravel to a 
depth of about 250 feet. The water table is located at a depth of ten feet. 

Secondary sewage effluent from the activated sludge treatment plant in Phoe­
nix, which is released into a channel in the old river bed, is pumped into these 
basins. The rate of water flow into each basin is adjusted to fill the basin and main­
tain a constant water depth with a slight-overflow. The amounts of inflow and out­
flow from each basin are monitored with a critical depth flume. The difference 
between these two measurements indicates the amount of water which infiltrates 
into the soil. The basins are operated on alternate wetting and drying cycles be­
cause the surface of the soil clogs when the area is continuously flooded. Flooding 
schedules have ranged from two days wet and three days dry to three weeks wet 
and three weeks dry. The optimum schedule appears to be one of two weeks wet 
and one week dry, with longer dry periods during the winter. Studies with dif­
ferent surface covers showed that infiltration rates were increased by grass covers 
and reduced by a gravel cover. The infiltration rates average about one foot of 
water per day. More than 300 feet of water per year have been infiltrated into the 
soil and reclaimed at this rate. 

The samples for chemical and bacterial analysis have been taken from a 30-
foot-deep well located in the center of the infiltration area. The samples of re­
claimed water can be distinguished from native ground water because the salt 
content of the reclaimed water is 900-1000 ppm (parts per mill ion) as compared 
to 2000-4000 ppm in the native ground water. Analysis of these samples has 
shown that the land filtration process removed almost all of the biodegradable 
(BOD) material and fecal bacteria from the water. The BOD is reduced from 15 
mg/ I (milligrams per liter) to 0.3 mg/ I. The chemical oxygen demand (COD) is 
reduced from 50 mg/ I to 17 mg/ I , which is the same COD as the native ground 
water of that area. The fecal coliform bacteria count is reduced from about 1 
millionl1 00 ml (milliliters) to about 2011 00 ml. 

The nutrient content of the water is also reduced by land filtration. The phos­
phorus concentration drops from 13 ppm to 5 ppm. The nitrogen concentration in 
the reclaimed water depends upon the flooding schedule. The total nitrogen con­
tent of the sewage water is 25 ... 30 ppm, with most of the nitrogen in the am­
monium form. The nitrate content of the reclaimed water is always high (30-60 
ppm) at the beginning of a flooding period due to the oxidation of ammonium to 
nitrate during the preceding dry period . The nitrate content drops to 0-9 ppm after 
these nitrates are leached out of the soil. Since the nitrate content of the reclaimed 
water is always high immediately after a dry period, more low nitrate water can be 
collected when long flooding periods with few dry periods are used. Almost all of 
the nitrogen is converted to nitrate and passes through the soil when short, fre­
quent flooding periods with many dry periods are used . 

Detailed laboratory studies of nitrogen transformations and net nitrogen re­
moval during filtration have been done. Sewage water was flowed through pipes 
filled with sand taken from field recharge basins. All of the water and gases were 
collected from these columns and analyzed. Nitrogen balance studies showed no 
net nitrogen removal from water collected during short, frequent flooding cycles 



(two days wet and five days dry) . The nitrate content varied considerably when 
samples were taken every few hours, but the average total nitrogen content was 
the same as in the sewage water. However, when longer flooding cycles were 
used (nine days wet and five days dry), the total nitrogen content of the reclaimed 
water was sixty-seven percent less than the total nitrogen content of the sewage 
water. 

Laboratory studies indicate that a land filtration system can be managed to 
retain the nitrogen in water used for crops with a high nitrogen requirement. The 
opposite result can also be achieved to remove nitrogen from water used for cer­
tain vegetable crops whose quality is reduced 'by high nitrate concentrations and 
for recreational lakes in which algae growth would be a problem. 

Field and laboratory studies have shown that land filtration of waste water is 
effective in removing most of the biodegradable material and fecal bacteria from 
the water and in substantially reducing the nutrient content of the water. Under 
favorable hydrogeologic conditions, this can be accomplished at about one tenth 
the cost of comparable chemical treatment. Reclaimed water can be released into 
an irrigation system without contamination of edible crops or deterioration of crop 
quality due to high applications of nitrogen. Reclaimed water can also be used for 
recreational lakes. 

Treatment of large volumes of waste water by land filtration before it is used 
for irrigation has the following advantages: (1) Irrigation with water reclaimed by 
land filtration is safer (even chlorinated secondary effluent may still have live vi­
ruses) ; (2) The nutrient content of the water may be reduced or maintained as 
needed; (3) Distribution problems are greatly reduced; (4) Relatively small land 
areas are required for treatment of flow from large cities before distribution and 
use if permeable soils are available. 

It is estimated that 250-300 acres of recharge basins would be sufficient to 
reclaim all of the sewage water from Phoenix treatment plants which serve a met­
ropolitan area of about one million people .~ 
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POISONOUS PLANTS John Philip Baumgardt 

Dermatitis From Plants 

Numerous plants contain substances that are toxic to people and to domestic 
and wild animals. These are called " poisonous" plants. Many highly desirable 
ornamental plants fall into the "poisonous" category; because an ornamental 
plant contains toxic substances is no reason to forgo growing it. Few gardeners 
make a practice of munching their way through the perennial border. But, on oc­
casion, newswriters, taking the hysterical approach, lambast the growing of 
quite useful ornamentals. Then the pot boils, various governmental agencies 
become involved, and there is an all too real risk of plants we gardeners wish to 
grow being driven from the market. For example, when was the last time you saw 
a florist' s window filled with the beautiful chinese primrose, Primula obconica? 
The chance of poisoning in the garden probably has increased in recent years, 
due to the permissive rearing of children . Youngsters are no longer taught not to 
pop extraneous matter into their mouths-or even, not to touch. Therefore, it 
seems advisable to know which plants are a potential source of trouble. 

Plants may be poisonous to the touch, or they may contain substances that 
are toxic when ingested. Plants poisonous to the touch cause a skin irritation, 
called, generically, a dermatitis . This may be a rash, blisters, reddening, swell­
ing, or combinations of these. Most plants that cause dermatitis in man are not 
bothersome to domestic or wild animals. 

The most common plant-induced dermatitis in the United States is caused 
by poison-ivy, Rhus radicans , and its close relative of more I imited range, 
poison-oak, Rhus toxicodendron. Two other relatives produce similar symp­
toms. These are the Japanese lacquer-tree, Rhus verniciflua and, native to the 
eastern United States, poison sumac, Rhus ~ vernix. In the southeastern United 
States poison-wood, Metopium toxiferum, causes severe dermatitis. Other 
plants occurring natively or in a naturalized state that may cause skin irritation 
include the native lady-slippers, Cypripedium species, various spurges, Eu­
phorbia species, and Osage-orange, Mac/ura pomifera, the milky juice of which 
is extremely irritating to sensitive persons. 

The list of native and introduced plants that have been isolated as the cause 
of specific cases of dermatitis includes more than one hundred species. Derma­
tologists have access to this frequently amended and updated I ist; the gardener 
needs only a partial listing of plants that probably cause dermatitis in most 
people and which may be in his garden. 

Aralia spinosa, Hercules cl ub 
Arisaema triphyJrum, Jack-in-the-pulpit 
Clematis virginiana, Virgin ' s-bower 
Colchicum autumna/e, Autumn-crocus 
Convallaria majalis, Lily-of-the-valley 
Delphinium ajacis, Larkspur 
Dictamnus albus, Gas-plant 
Euphorbia marginata, Snow-on-the-mountain 
Ginkgo biloba, maidenhair-tree 
Hedera helix, English ivy 
Helleborus niger, Christmas-rose 
Herac/eum lanatum, Cow-parsnip 
Hyacinthus orientalis, Common hyacinth 
Juniperus virginiana, Red-cedar 
Phac6! lia campanularia, Harebell phacelia 
Primula auricula, Auricula primrose 
Trifolium hybridum, Alsike clover 
Veratrum viride, American false-hellebore 

bark 
leaves, corms 

leaves 
leaves 
leaves 

leaves, seeds 
leaves, seed pods 

milky juice 
fruits 

leaves 
leaves 
leaves 

dried bulb scales 
leaves 
leaves 
leaves 
leaves 
leaves 



Surprisingly, several plants traditionally grown as food crops or as culinary or 
medicinal herbs are included in the " dermatitis list", wild-ginger, Asarum cana­
dense, borage, Borago officinalis, celandine, Chelidonium majus, hop, Humulus 
lupulus, and rue, Ruta graveo/ens are on the list; also asparagus, Asparagus offi­
cinalis, tomato, Lycopersicum escu/entum, and rhubarb, Rheum rhaponticum . 
Fortunately, almost no one is very sensitive to the latter four species. At least two 
common garden shrubs appear on lists of plants that cause dermatitis. They are 
box, Buxus sempervirens, and daphne, Oaphne mezereum. Among the many na­
tive plants, aside from those listed above are the notorious nettles, Urtica species, 
and quite a few common woodland plants. 

Plants Poisonous When Eaten 

Toxicologists are far more concerned with plants that are poisonous when 
ingested than they are with those that cause superficial lesions on the skin. Poi­
sonous plants can kill people and animals. In the far west, where grazing is sparse 
and animals frequently eat plants they would avoid if more palatabl.e forage were 
plentiful, poisoning of livestock by toxic plants is a serious matter. In cities, the 
toxicologist at general hospital usually lines up a pharmacognosist with whom to 
consult, because untrained childnm gobble up berries, leaves and even flowers 
that sometimes cause internal reactions. 

A handy way to organize plants that may be poisonous when ingested is to 
group them by the chemical nature and properties of the toxic principle. Of 
course, a given plant may contain a single toxic substance, several related sub­
stances, or toxic elements of widely different characteristics. The result may be 
some overlapping. Generally speaking, however, a given plant contains one sub­
stance that quickly expresses its presence with typical symptoms. This allows for 
quick identification of the cause of poisoning, and the necessary remedies may 
quickly follow. In North American gardens, most poisonous plants contain toxic 
substances that fall in the following categories: 

1. AlKaloids. These are drug and drug-related substances of an organic na­
ture. Technically, alkaloids are alkaline, nitrogenous organic substances, i.e. , an 
organic base, with marked physiological action . Usually the term is limited to 
substances that occur naturally, such as nicotine, quinine, coniine and the like. 
Alkaloids found frequently in plants of families such as the Liliaceae, lily family, 
Amaryllidaceae, amaryllis family, Papaveraceae, poppy family, Ranunculaceae, 
the crowfoot or buttercup family, Leguminosae, the pulse or pea family, and So­
lanaceae, the nightshade family. 

Some of these are deadly. If you suspect alkaloidal poisoning, (a) call the 
doctor and specify the emergency; (b) proceed with supportive treatment; (c) 
make every effort to identify the plant, as treatment varies for different alkaloids. 
Among the most toxic are monkshood, jimson weed, belladona, henbane and 
poison-hemlock. 

Supportive treatment for alkaloidal poisoning includes immediate percipita­
tion or adsorption of the toxic substance with very strong tea or one to two tabl@­
spoonsfuls of purified charcoal in a glass of water, followed quickly by an emetic 
such as warm soapy water. Keep the patient recumbent, apply artificial respiration 
if needed . While this program may keep the patient alive until the doctor arrives, 
further specific medical treatment is urgently needed . 

2. Glucosides. These are widely varying compounds, either natural or syn­
thetic, which, on hydrolysis, yield a sugar, usually glucose, and one or more other 
substances. Widely distributed in plants, they generally are white or colorless 
crystalline compounds, often bitter, optically active and poisonous. These break 
down readily in the presense of certain enzymes. Some of the most important 
groups of glucosides concerned in plant poisoning are: 

Alkaloids 

Glucosides 

Cyanogenic glucosides: In these, the toxic principle is hydrocyanic or prussic 
acid . The poisoned condition develops rapidly, and frequently is fatal. Plants in­
volved are in the following genera: Prunus, Sorghum, Linum, and Trig/ochin . 

Call a doctor, and specify cyanide poisoning. Speed is essential! Break an r 
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amyl nitrate capsule in a handkerchief and hold lightly under the patient' s nose for 
15 seconds, repeat five times at 15 second intervals. Start and continue artificial 
respiration at the first sign of difficulty in breathing. If the patient is conscious, or 
when consciousness returns, induce vomiting by giving one tablespoonful of salt 
per glass of tepid water; repeat until stomach fluid is clear. Never give anything by 
mouth to an unconscious person. 

Saponin glucosides: The poisonous principle acts relatively slowly. Usually 
these are poisons of grazing animals rather than humans. Nausea, abdominal 
pains, dizziness and other more specific symptoms characterize the poisoned 
condition. Cause the patient to vomit with soapy water or salt water as quickly as 
possible after the plant has been ingested, and rush him to the nearest poison 
center where treatment wi II depend on proper identification of the plant. 

Solanines: These are the so-called "alkaloidal glucosides" found, most com­
monly, in some species of the genus Solanum, and, under certain conditions, in 
potatoes and tomatoes. Nausea and vomiting are usual symptoms. Children occa­
sionally are poisoned by eating quantities of berries of woody nightshade, So­
lanum dulcamara, black nightshade, S. nigrum, Jerusalem-cherry, S. pseudo-cap­
sicum (these fruits contain several toxic principles), bull-nettle, S. carolinense and 
others. 

Induce vomiting immediately with soapy water or tepid salt water, and take 
the patient to the nearest poison center, with a characteristic piece of the plant in 
hand . 

Mustard oil glucosides: Several common species of Cruciferae, the mustard 
family, produce seeds which are rich in mustard oil glucosides. When these am 
ingested, certain enzymatic activity may release sufficient mustard oil , a strong ir­
ritant, to cause a toxic condition . Generally, the plants are involved in livestock 
poisoning; feeding on considerable quantities of ground seeds may result in 
chron ic enteritis, haemorrhagic diarrhoea, col ic, abortion, nephritis with haema­
turia, apathy, paralysis of the heart and respiration . Gastric lavage, followed by 
specific medical treatment, is recommended. An emergency treatment for humans 
is one-half ounce (in half a glass of warm water) of one part scraped burnt toast in 
two parts very strong tea and one part milk of magnesia. 

3. Resinoids. Members of the Ericaceae, certain Cicuta species and also sev­
eral species of Asclepias contain these poisons. Cicutoxin, found mostly in roots 
and rootstocks of the several species of Cicuta known as water-hemlock (but oc­
curring in above-ground portions of the plants, at least some of the time) is a typ­
ical example of this sort of poison. Extracted (the resinoid is soluble in alcohol, 
chloroform, ether, hot water and alkali hydroxides; insoluble in petroleum ether) 
the resinoid is an amorphous, viscid mass with an acid reaction. Chemists assign it 
to the picrotoxin group, and label it very toxic. Frequently it causes dElath of live­
stock as the plants containing it sprout up vigorously in very early spring when 
little other forage is available. One of the great contributions of Linnaeus when, as 
a young man he was making his Scandinavian collecting tours, has to do with 
water-hemlock. He informed the residents of an isolated agricultural community 
that the high spring loss of livestock was due to their having eaten water-hemlock 
which abounded in the soggy meadows; with the removal of Cicuta, the losses 
ceased . Children and adults have been poisoned by water-hemlock in the United 
States, apparently mistaking the fleshy roots for parsnips or even Jerusalem-arti­
chokes. The symptoms of cicutoxin in man are stomach pains, nausea with violent 
vomiting, diarrhoea, dilatEld pupils, labored breathing, sometimes frothing at the 
mouth, weak and rapid pulse and violent convulsions. Death frequently occurs, 
resulting from respiratory failure. 

Resinoid poisoning calls for rapid emergency measures; call a doctor, and 
specify the emergency. Give an emetic to induce vomiting; soapy water or tepid 
salt water will do. Continue this treatment at fifteen minute intervals until the 
stomach fluid is clear. Give a cathartic if a doctor is not immediately available. 



Unfortunately, in the case of ruminant animals, there is no chance of clearing 
the stomach; Hypodermic injection of morphia may aid in controlling the convul­
sions, but usually resinoid poisoning in animals is fatal. 

4. Phytotoxins. Not very common poisons, the phytotoxins most commonly 
encountered in a garden situation are found in the fol iage and inner bark of black 
locust, Robinia pseudoacacia, and in all parts of the castor-bean plant, Ricinus 
communis. There are several other species with phytotoxin content, but these 
seldom are encountered. The active principle in black locust is the phytotoxin 
robin , in castor-bean it is ricin. Abrin, found in the seed coats of jequirity (Abrus 
precatorius)--often the seeds, scarlet with a jet black hylum, are sold, strung, as 
prayer beads-is another of these phytotoxins. They are technically toxalbumins. 
Death frequently results from the ingestion of plant material containing the phyto­
toxins, quickly following symptoms of poisoning, including nausea, perhaps with 
vomiting, stupor, dullness of vision, depressed heart action and other elements of 
malaise characteristic of the specific toxalbumin involved. 

Proceed with standard emergency measures; call a doctor, preferably at the 
poison center, specifying the poisonous plant; meanwhile, stimulate vomiting 
with soapy water or with tepid salt water until stomach fluid is clear. Keep the pa­
tient prone and warm; if breathing becomes labored, proceed with artificial re­
spiration until the doctor takes over treatment. 

There are two very practical aspects to a popular awareness of phytotoxin 
poisoning. Suburban residents often keep horses or ponies in relatively small pad­
docks, where grazing often is sparse. The horses resort to gnawing trees in the 
fence line (or they reach across the fence for proximal greenery), and all too often 
the trees are volunteer black locust. Poisoning results. There are records of chil­
dren watching horses gnaw bark from locust trees, then sampl ing it themselves, 
with fatal results . The second point has to do with castor bean plants; these are 
popular garden ornamentals, tolerant of poor environment and slack cultural 
methods. All parts of the plant are poisonous, the seed coat, particularly so. In an 
agricultural situation, avoid growing castor-bean plants where there is a chance of 
animals feeding on any part of the plant. In the home garden, remove flower 
shoots to prevent the formation of seeds, as these are attractive to children. A tiny 
fragment of the brittle seed coat embedded in a finger or eye may cause the loss of 
the organ! 

5. Oxalates. Oxalic acid, combined as sodium or potassium oxalate, occurs 
in quite a number of plants, but it seldom is present in sufficient quantity to be 
dangerously toxic. A few plants have, when ingested, caused oxalate poisoning. 
Apparently certain growing conditions must obtain before this can happen . Plants 
involved are black greasewood, Sarcobatus vermiculatus, various kinds of dock, 
Rumex species, the foliage of certain rhubarbs (including the familiar garden sort) 
Rheum species, and some wood-sorrels, Oxalis species. Oxalate poisoning occurs 
usually when range animals move onto an area where quantities of the oxalate 
bearing plant are found. For example, black greasewood is a valuable winter and 
early spring forage plant for sheep; but frequently great numbers of sheep are lost 
in New Mexico, Nevada and Oregon from eating large quantities of greasewood 
in a short time. Domestic hogs have been lost from eating common rhubarb 
I~aves, and several cases of human deaths have been reported as due to rhubarb 
leaf poisoning. The docks, sorrels and wood-sorrels seldom are involved in fatali­
ties, but have caused typical oxalate toxicity symptoms in animals and children. 
The symptoms include depression, weakness, weak pulse and weak respiration . 
As oxalates are deadly in very small amounts, if oxalate poisoning is suspected, 
take emergency steps, immediately. 

Phytotoxins 

Oxalates 

First, cal l the physician, specify ing the plant. Induce vomiting as quickly as 
possible (soapy water, no salt wate r) and give quantities of lime water immedi­
ately. Keep the patient recumbent and blanket-covered. Use ammonia as an in- r 29 
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halent, and give strong coffee. In cases of oxalate poisoning, the doctor will know 
not to use a stomach pump or oral saline solutions (with solium or potassium salts) 
as these increase the solubility of the poison. 

Miscellaneous Compounds 6. Miscellaneous compounds. This is a catch-all category to take care of the 
rare toxic principle that occurs in just one or two plants. Usually these are prob­
lems for the veterinarian. 

Milk sickness (trembles) is a typical example. The toxic principle is an unsa­
turated alcohol, tremetol , found as an aromatic oil in white snakeroot, Eupatorium 
rugosum (E. urticaefolium) and in the rayless goldenrods, Aplopappus hetero­
phyllus and A. fruticosus. The latter two species sometimes are involved in animal 
poisoning on the dry plains, grasslands and open woodlands of southern Colo­
rado, western Texas, New Mexico, Arizona and Mexico. In the southwest, fre­
quently the disease is called "a lkali disease" but "milk sickness" also is common. 

In animals, the first symptoms are depression and inactivity. Constipation, 
nausea and vomiting, with quickened and labored respiration, weakness and, ulti­
mately, inability to stand, all follow. A noticeable symptom is trembling, particu­
larly in the muscles about the nose and legs. 

For years this disease was known in domestic animals, most commonly in the 
section of the United States east of Kansas and north of Arkansas, where white 
snakeroot is a familiar meadow margin plant. It was also known that persons in­
gesting milk from afflicted cows soon developed similar symptoms; weakness, 
dizziness, loss of appetite, nausea and persistent vomiting, pains in the stomach, 
thirstiness, swollen and coated tongue, dry skin, constipation, weak pulse, slow 
respiration, subnormal temperature, weakness and, frequently, collapse. It was 
not until the second decade of this century that scientists became aware of the 
chemical behind these symptoms. Studies continued well into the 1930' s. 

There is every chance for milk sickness to become a problem in public health 
again, because the present trend in dairy cow management calls for the replace­
ment of weed free pastures with weedy exercising lots ; a superficial examination 
of these modern " milk factories" often reveals quantities of the tough, omnipre­
sent, white snakeroot in the fence rows, the only green forage to be reached by the 
cattle. Surprisingly, neither the poisonous chemical nor the common names of the 
disease appear in current poison manuals, or, indeed, in the usual pharmacy refer­
ence works. 

A number of plants have been shown to absorb selenium compounds from 
the soils of cretaceous or eocene shales in sufficient quantities to make them poi­
sonous to range animals. So-called "a lkali disease" a chronic poisoning prevalent 
in some areas in South Dakota, and " blind staggers" , an acute toxic condition 
predominating in Wyoming, have been widely studied and reported in veterinary 
and range management literature. Seleniferous plants are found among the asters, 
the vetches, and species in the genera Atriplex, Eurotia, Euphorbia , Grindelia, Iva, 
Mentzelia, Oconopsis, Stanleya, Thermopsis and Trig/ochin . 

Plants have served man well as a source of drugs since the dawnings of civili­
zation. Because some species contain toxic principles, occasionally a hue and cry 
arises, call ing for the cessation of culture of, for example, Poinsettia, Narcissus 
and Aesculus (those handsome horse-chestnuts do contain a rather numbing glu­
coside) and it is up to the horticulturist to defend his plants. More and better 
public education on what plants to eat and, more to the point, what plants not to 
eat, is the thing. Parents need to be reminded to teach their children to eat no 
plants or plant products until they know they are safe. It seems a minor problem, 
but sufficient hubbub from an uninformed public could drive any number of desir­
able species into the same void that absorbed the once popular, and delightful, 
greenhouse primulas. Gardeners are retiring types that generally shun the lime­
light; here is a case that calls for public appearances. The story of poisonous 
plants needs to be told in such a way that both plants and people will be pro­
tected.~ 



A 
NEW ANNUAL 

ORNAMENT AL-
So/anum nodif/orum 

W. L. Corley* 

A plant introduction from Africa, Solanum nodiflorum** Jacq. , P.1. 247828, 
shows promise as a tall-growing bedd ing plant and for use in floral arrange­
ments. Seeds of this plant were collected in 1958 near N iangara, Democrati c 
Republi c of the Congo, by Louis Williams and Norris Gi lbert, Plant Explorers, 
New Crops Research Branch, USDA. 

This plant has performed we ll at th is location for six growing seasons. 
During vegetative growth purple pigmentation is evident in stems and petioles. 
The flowers are small, inconspicuous, and li ght violet in color. Dark green im­
mature fruits beg in to set during Ju ly and then turn scarlet in September. The glo­
bose fruits measure approximate ly one inch in diameter and are borne in cymes 
along the internodes . Number of fruits per cyme vary from one to eight. Plant 
height ranges from 30 to 42 inches, depending upon growing cond itions. Plant 
stature is erect and sparse ly branched. 

This ornamental accession is readil'y propagated from seeds. Greenhouse 
seedlings are vigorous and grow to desirable transplant size in six weeks. Seed­
lings grow well in greenhouse soi l mixes, peat pe ll ets, and artificial soi l media. 
Plants respond to moderate ferti I ization at transplanti ng and after initial fruit set. 
No serious diseases have been observed on any plantings, but Colorado potato 
beet les, f lea beetles, and spider mites, which common ly attack eggplant, So­
lanum melongena, also p lague this species. Insecticides recommended for in­
sect control on eggplants have been used with success. Shade to lerance tests 
indicate that this plant grows best in fu ll sun, but will to lerate light shade condi­
tions. 

Thi s p lant shows potential as a ta ll-growing bedding p lant, particularly in 
ear ly fall when the showy scarlet fruits contrast with the dark purple stems. 
When plants are harvested before frost, the plant material is we ll suited for use 
in fresh and dried floral arrangements. Cl ipping the petioles from the stems en­
hances co lor contrast between fruits and stems. Preliminary tests indicate that 
the cut plant materi al dries well at roo m temperature and fruit co lor does not 
begin to fade for severa l months. 

The possible toxicity of fruits has not been determined. Since some mem­
bers of the So lanaceae fami ly are po isonous, the fruits of this access ion should 
be considered toxic until evidence proves otherw ise . Small seed samp les are 
ava il ab le to plantsmen upon request to the author, Regional Plant Int roduction 
Stat ion, Georgia Station, Experiment, Georgia 302 12.<*> 

So lanum nodiflorum, P. I. 247828 
w ith petio les clipped to show fruits 
and stems. 

Description 

Culture 

Uses 

*Ass't. Horticulturist, Dept. of Plant 
in troduction , University of Georgia 
Co llege of Agriculture Experiment 
Station s, Georgia Station, Experiment, 
Georgia 30212 

* *This recently introduced plant is not 
to be confused w ith the similar spe­
c i es So l a num ac tJl ea ti ss im um 
co mmo nly g rown in so uth western 
states as " love-apple" or "soda-apple 
nightshade. " 31 



*Or. Howard is director of the Arnold 
Arboretum located at Jamaica Plain , 
Massachusetts. 

**ma rcottage-air layering, part icularl y w ith the 
rooting medium bound to the plant rather than 

32 in a pot. 

Oiospyros blancoi 
... The correct botanical name of the Mabolo or Velvet Apple 

The international code of Botanical 
Nomenclature does not permit the use 
of two specific names within one genus 
which are so similar that they are likely 
to be confused (Art. 75) , When such 
names exist they are to be treated as 
homonyms and the last one published 
must be rejected (Art. 64). This is the 
case encountered when one seeks the 
correct name for the tree producing the 
fruit called mabolo or velvet apple. 

The mabolo persimmon is a 
member of the Ebenaceae (ebony fam­
ily), and a species of Diospyros. It is a 
native of the Philippine Islands where 
the common name originated . The tree 
produces a sub-spherical fruit about 
four inches in diameter which has an 
edible white flesh, but is covered with a 
dense mat of brown velvety hairs. The 
leaves are dark green and shiny above, 
but covered below with a silvery pu­
bescence. As an edible fruit and an 
ornamental tree it was introduced into 
the Garden of the King in Mauritius in 
the 18th century and a specimen from 
this garden was sent to Lamarck in 
Paris. The plant was first described by 
Desrousseaux in Lamarck' s Encyclo­
pedia in 1792. The plant was widely 
distributed (possibly from the same 
garden) and cultivated in the tropics. It 
was reported in the botanical garden in 
Calcutta, India, in 1811. John Lindley 
ill ustrated one of the two speci mens 
growing in England in the Botanical 
Register in 1828 under the name Dios­
pyros mabola. He reported that its in­
troduction was by John Potts from 
China in 1822. The oldest records of its 
cultivation in the New World appear to 
be specimens collected by Belanger 
from the botanical garden in Marti­
nique in 1858 and by Glaziou from the 

Richard A. Howard* 

botanical garden in RiodeJaneiro in 
1880. 

In 1921 a budded seedl ing of a 
nearly seedless variety called 'Manila' 
was introduced by the U.S. Department 
of Agriculture from the Lamao Experi­
ment Station in the Philippines. Later 
introductions recorded by the Bureau 
of Plant Introd uction are from British 
Guiana, Cuba, and Hawaii. The ma­
bolo is frequently seen in cultivation in 
Florida at the present time, but the fruit, 
although attractive in appearance, is 
not offered commercially and the plant 
has few advocates except those who 
appreciate the attractive foliage . Al­
though the plants encountered today 
have few seeds, the species may be 
propagated by marcottage 'as well as by 
seeds. 

The mabolo was first described by 
Desrousseaux under the name Cavan­
illea philippensis. That generic name is 
rejected as it is antedated by a genus of 
the Malvaceae published five years ear­
lier. In 1806 Willdenow described 
Diospyros discolor citing Cavanillea 
philippensis in synonymy, rendering 
the epithet discolor illegitimate. Lin­
dley committed the same error in pub­
lishing the name Diospyros mabola in 
1828. Gurcke transferred the name 
Cavanillea philippensis Desr. to Dios­
pyros in 1891, but in the meantime 
Alphonse de Candolle had described a 
timber tree of the Philippine Islands as 
Diospyros philippinensis. The two spe­
cific epithets are so similar that confu­
sion will result and a new name should 
be selected for the mabolo from those 
available. The earliest name which can 
be used is Diospyros blancoi A. De­
Candolle which was published in 
1844, This was a new name for a spe-



Mabolo or Velvet Apple (Oiospyros blancoi). Closeup of branch; fruit is three to 
four inches in diameter, brown and hairy. 

cies of persimmon from the Philippine 
Islands which the botanist Blanco had 
mis-identified as the japanese per­
simmon Oiospyros kaki L. 

The proper scientific name and the 
synonymy for the mabolo or velvet 
apple is: 

Oiospyros blancoi A. DC. Prodr. 8: 
237. 1844. 

Cavanillea philippensis Desr . in 
Lam. Encycl . 3: 663. 1792, t. 454. 
1799. 

Oiospyros discolor Wi lid. Sp. PI. 4: 
1108.1806, nom. illeg. 

Oiospyros mabola Roxb. Hort. 
Beng. 40. 1814, nom. nud . 

Oiospyros mabola Lindley, Bot. 
Reg. pI. 1139. 1828, nom. illeg. 

Oiospyros kaki Blanco, FI. Fil ip. 
302. 1837, not L. 

Oiospyros philippensis (Desr.) 
Gurcke in Engl. & Prantl. Nat. pflan­
zenfam.IV, 1: 164. 1891 not Oiospyros 
philippinensis A . DC. Prodr . 8: 231. 
1844 .~ 

Editor's Note-Why do plant names change? A 
better question might be, how do plants get their 
scientific names. Plants are assigned names to 
indicate their natural relationships, and for the 
sake of orderly classificat ion. Common names 
lead to wnfusion; "scientific" names, provided 
they are stab le, identify a parti cular plant. When 
you and I say "marigold" we mean a plant from 
the gen us Tagetes; a plant whose wild ancestors 
grew in Central America or Mexico. The plant 
has much divided lea ves, needle-like black 
seeds and a characteri stic odor. When Shake­
speare said " marigold" he meant the plant we 
know as Calendula; low-growin'g, w ith strap­
like foliage and a more or less daisy-like head . 

A sc ient ifi c plant name, the latin bi­
nomial , cons ists of two parts. The first portion is 
the genus name, the second part identifies the 
species. A species is regard ed as a group co n­
taining all of the individuals of a particular kind 
of plant that exist now or that existed in the past. 
The French botanist, de Jussieu, defined a spe­
cies as the perennial succession of similar indi­
viduals perpetuated by generation . The concept 
of "s imilar individuals" varies greatly among 
taxonomists (class ifiers). It has been said of ex­
tremely va riable sorts of plants, that "a spec ies is 
a frame of mind ." 

Individua l plants within specified limits of 
variation are grouped together to constitute a 
spec ies. Various species are grouped together to 
form a genus (p lural = genera); a ge nu s is a 
group or a series of species w ith particu lar char­
acteristics in common. 

Obviously, a taxonomy spec ialist has to 
assign individual plants to the proper genera and 
species. Sometimes thi s is done w ithout knowl­
edge that the job had been done earl ier. Later 
workers must give priority to the first - ass igned 
name. As you read through Dr. Howard 's articl e, 
fo ll ow th e trac in g o f a parti c ul ar plant ba ck 
through its various names and descriptions. 

If you become interested in this business 
of c lass ifi ca ti o n, refer to tex ts on Pl an t Tax­
onomy at the library. Al so, for the latest rul es 
coverin g garden plant names, refer to the Inter­
national Bureau for Plant Taxonomy and No­
menclature pub lication International Code of 
Nomenclatu re o f Cu lt ivated Plants- 1969, 
avai lable from the A. H . S. office in Alexandri a, 
Va. 33 
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How To Dig 

First trench is slightly w ider than spade, 

and to full depth. 

Initial trench. Initial trench. 
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Small, narrow plot. Wide plot. 

SPADING: a basic 
Turning soil before setting plants or sowing seed is basic to gardening. Aborig­

ines stir the ground with pointed sticks. Primative peoples still use wooden plows, 
hand drawn or pulled by oxen . Iron age Europeans prepared their small crofts with 
the breast plow, a massive, crude iron blade mounted on a weighty wood shaft 
some seven to ten feet long, and with a knob or plate at the proximal end that the 
unfortunate ploughsman leanEld against as he forced the instrument through the 
soil. Today plowing (still spelled "ploughing" outside the United States) is scien­
tific ; special plowshares have been devEl loped for various types of soils. A great 
tractor, pulling a gang of eight or ten plows, perfectly turns a wide band of furrows 
with each pass. The home gardener, not able to use the massive machinery that 
makes soil preparation a light job on the farm, must rely on smaller power equip­
mElnt or on hand tools. 

Trained gardeners favor the spade for turning soil. Soil scientists tEl 11 us that 
the churning action of rotary tools tend to overaerate the soil , stimulating a popu­
lation explosion among soil microoganisms, which quickly digest away the im­
portant humus fraction of the soil. Furthermore, most soils have a fairly well de­
fined physical structure, the character of which is important to healthy root devEl I­
opment. Overlicking the soil pulverizes it, reducing the soil " grain" to powder. 
There is a place in gardening for the rotary tiller, but it is not the stage of basic 

Cut off slice (spit) of so il . Place spade at correct angle. 

preparation for planting. The small garden tractor, with traditional turning plows, 
it is not powerful enough to achieve any great depth of tillage. We are left with the 
spade. 

Trained gardeners have brought spading soil to a fine art. Through a knowl­
edge of soil science we now know when the soil is spadeable and when it is not. 
We know what additives must be turned in, and we plan our spading pattern so 
these fertilizers and soil conditioners are spread uniformly throughout the bed, 
and uniformly through the depth of the turned soil. We know, from experience 
with our crops, from a knowledge of the soil in our bed, and from an awareness of 
drainage, how deep we should spade. 

There are a hundred and one ways of sticking the tool in the soil , lifting out a 
spit, and dumping it. The degree of refinement you bring to your spading tech­
nique will show in the amount of labor it takes to work down the spaded bed prior 
to planting, and in the uniformity of the crop. The methods presented here prob­
ably represent the ultimate in refined spading technique, as practiced by master 



art • In gardening 
gardeners today. Read over, step by step, these techniques seem tedious and al­
most pointless. In practice, with time they become automatic-and the result is a 
perfectly turned bed of soil, uniform in tilth from top to bottom and from end to 
end. The sort of bed that produces a crop of flower or vegetable plants that are as 
alike as peas in the pod. 

Robert P. Wintz '" 

Basic Preparations For Spading 
Mark out the plot with stretched lines; if this is a free-form bed, you will have 

to scratch out the margins and adapt the spading technique . To simplify the story, 
let us assume that we are dealing with a simple rectangle. If the plot is smallish, 
dig a trench the full width of the narrow end of the bed; this trench should be a full 
spade's length deep, and slightly wider than the blade of the spade. The soil from 
this trench is wheelbarrowed to the far end of the plot where it is windrowed free 
of the area to be spaded, but accessible to fill the trench that will be left at the end 
of the plot. If the plot is fairly wide, divide it down the middle. Beginning at one 
end, dig a trench half way across the bed, windrowing the soil opposite the other 
half (see diagram). Spade half of the plot, then return from the opposite end to 
spade the other half, using the soil to fill the final trench. 

As you dig, remember to make a clean and thorough job of thrusting the 
spade vertically into the soil. You can do a cleaner job in most soils if you drive 

Spade to full depth for deep working. Lift full spade of soil. 

the spade in at right-angles to the trench to cut off the 51 ice (spit) of soi I that will be 
lifted next. If you do not cut off each spadeful in this manner, the soil will crack 
away loosely and the soil on the spade will crumble as it is lifted. 

Reverse soil into trench. 

Digging One Spit Deep 
Use this method to break up the soil to the depth of one spade. Take out a 

trench, as described above, and turn the soil , one spit at a time, into it. Your trench 
should be about a foot wide and the full depth of your spade. Beginning at one 
end of the trench, and in the bed, insert the spade vertically along the outer edge 
of the bed at right angles to the trench . Pull it out. Move over the width of the 
blade and make another vertical right angle cut. Now, insert the blade vertically at 
the proximal end of these two cuts to lift out the spit of soil , stepping it in full 
depth. Lift the freed spit of soil , twist the spade and reverse the soil into the trench, 
creating a sloping face. After this initial cut, two cuts are recommended for each 
spit to be turned ; the first cut is made at right angles to the trench, the second cut, 
parallel to the trench, frees the spit for turning. Properly turned soil is inverted. The r 

* Executive Director, The Chicago 
Horticultural Society . 
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Double Digging 

Garden Soil Preparation is one of a 
series of Garden Method films coor­
dinated by The Chicago Horticultural 
Soc iety under the direction 'of Mr. 
Wintz and may be rented or pur­
chased for showing to schools, col­
leges, extension services, etc. Further 
information is available from Per­
ennial Education, Inc., P.O . Box 23 6, 
1825 Willow Road, Northfield, If/i­
nois 60093 . 

surface portion I ies at the bottom of the trench. 
If manure, peat or compost is to be added to the soil, it is a good idea to 

spread it over the ground to be dug prior to spading to insure equal distribution. 
But leave the area for the initial trench and the first breadth of spading uncovered. 
When the trench has been dug and the first row of soil turned , strip up the manure, 
peat or compost lying on the next row, and lay it eveflly on the slowing surface of 
the turned soil in such a way that none is left above the surface, and so that it is 
uniformly distributed from side to side and top to bottom. Having coated the face 
of the turned soil with additive, turn the next strip of soil, burying it. 

Inorganic fertilizers work quickly, and seldom are dug into the soil , but are 
added at the surface latter, to be cultivated in . An exception may be phosphate 
fertilizers, most of which are not inclined to leach in the soil. If your soil is phos­
phate deficient, dust the appropriate amount of fertil izer over the face of each row 
of turned soil before turning the next row. 

This technique loosens the soil to a greater depth, improving deep drainage, 
loosening and aerating soil for greater root penetration , and, in the case of shallow 
soil, double digging, with appropriate additives, quickly increases the depth of top 
soil . Take out an initial trench the depth of your spade, and two feet wide, moving 
the soil to the path or lawn at the far end of the bed. With a sturdy digging fork, 
break up the soil in the bottom of this trench, working carefully right up to the 
sides as closely as possible. If manure, peat or compost is to be added (these or­
ganics quickly convert heavy subsoil to friable loam) spread it over the bed after 
the trench is opened, then scrape up a two foot wide strip of it adjacent the trench 
and spread it over the bottom of the trench before forking. Phosphate fertilizers are 
possible additives as are other garden fertilizers, particularly organic sorts that 
stimulate the movement of soil microorganisms down into the fairly sterile sub­
soil. If the sub~oil is heavy, poorly drained clay, consider adding agricultural lime­
stone or gypsum (land-plaster) to the bottom of the trench before spading. These 
calcium-releasing fertilizers cause the clay colloids to coagulate, giving the soil a 
porous, more friable texture. Never add fertilizers at the time of liming, as an 
ammonia-freeing reaction may occur, causing a loss of valuable nitrogen, and, 
possibly, toxifying the soil temporarily with ammonia gas. 

After the soil in the bottom of the trench is broken and aerated by forking, 
proceed as with digging one spit deep, turning row after row of soil on top of the 
forked soil. When you have dug to a width of two feet, fork the bottom of this new 
trench, as before. Double digging is rather tricky. You must adjust your digging so 
exactly the same amount of soil is turned each time, or the final surface will be 
quite uneven. Also, you must treat the bottom of each trench identically, and al­
ways step in spade or fork absolutely vertically . This is where technique becomes 
an art. The first time you try double digging, or even simple digging to a depth of 
one spit, you will swear never again . Eventually you will evolve your own 
method, based on this outline, and as you prepare soil for your plants, you will 
have the great satisfaction of knowing that with each passing season your soil gets 
better and better. 

There are more techniques. There is true trenching, where deep soil is 
brought to the surface and topsoil goes two, even three or four feet down, so that 
ultimately the bed is rich, friable loam several feet deep. This is the secret behind 
those magnificent English perennial borders. There is a special way to turn grass­
land the first time, which involves skimming off the sod as digging proceeds, with 
the chopped sod ending up on top of the forked subsoil and below the turned top 
soil. Grit, such as sieved cinder or sand, may be spread through the depth of the 
soil. Massive amounts of raw manure may be dug in, down deep, with a lesser 
amount in the upper soil. All of these techniques will come with time. 

Practice a little with your spade this spring. This fall, as your beds are cleared 
of plants, single spade or double dig. Next spring you will have only to lightly fork 
(or rototill) the spaded bed at planting time. And the loosened soil , acted upon by 
winter's frosts, will be textured to perfection . ~ 



Seattle, City of Parks and Gardens 
Host City for the 1972 American Horticultural Society Congress 

Horticulturally speaking, the Pacific Northwest is North America' s counter­
part to England 's Surrey County, or Wales and Devonshire. It is a gardener's para­
dise. The weather is mi ld; misty and cool in summer, misty and chilly in winter. 
Not a climate for crape-myrtle and sea-grape, but ideal for all the ericaceous spe­
cies, for fuchsias, tuberous begonias, ferns and other rain-forest plants. Lawns 
keep green the year round, throwing back the blaze of color from summer's an­
nuals. In winter, camellias and Ilex species brighten the landscape. 

Seattle, queen city of Puget Sound, that great "inland" arm of the Pacific 
Ocean, lies beautifully situated on Elliott Bay. A hilly town, Seattle looks west to 
the snow capped Olympic range of mountains across the Sound on the Olympic 
penninsula and east to the Cascade range, where great volcanic cones such as Mt. 
Ranier, Mt. Adams and Mt. Baker raise themselves majestically above the coastal 
ranges. Seattle began as a fur trading base for John J. Astor's company. A great sea 
port quickly developed, and with it, a major city, well designed with parks and 
boulevards. Washed by moisture laden, clean ocean air urged inland by the Japa­
nese Current, Seattle seldom knows the smog problems that plague other major 
cities. Plants thrive in the soft, damp atmosphere. Where much of Seattle stands 
today, coniferous forests covered the land until the trees were felled to provide 
lumber for eastern markets. Douglas-fir logs, ten feet and more across the butt, 
and a hundred feet or more long were moved to the mills; while almost none of 
the original forest giants survive today, the "second growth" forests dwarf forest 
tree species as most Americans know them. 

Such is the site for the 1972 A. H. S. Congress. 
The theme to be developed during the four day program is : Horticulture Is: 

biological survival , scientific research, urban development and human aesthetics. 
Notable speakers, among them H. G. Hillier (from England), Dr. Rene Dubos, Mr. 
P. H. Brydon and Mr. Bernard L. Orell , will address various sessions of the con­
gress. The A. H . S. Film Festival occupies an important niche in the schedule; lec­
ture sessions on the culture of Ericaceae, alpine plants, trees, shrubs and ferns will 
be presented . A special sale of rare and unusual plants, in small , portable sizes, 
will open daily, and tours to area gardens and nurseries take up part of every day. 

Post congress tours include trips to alpine areas, a water tour on puget sound, 
tours to the Olympic Peninsula, to Victoria, Vancouver Island, to Alaska and even 
to Japan. 

Chairman for the Twenty-seventh A. H . S. Congress is Mrs. Pendleton Miller 
of Seattle. On her committee are Mrs . Leonard M. Wilson, President of The 
Friends of the University of Washington Arboretum and Ernesta D. Ballard , acting -
as liason in her office as A. H. S. First Vice-president. 

Dates of the Twenty-seventh Congress are September 6th through 10th, 1972. 
The Congress headquarters is the Olympic Hotel in downtown Seattle, Wash­
ington. Sponsoring organization for the Congress in Seattle is The Friends of the 
University of Washington Arboretum. 

Detail s of The Twenty-seventh Congress will appear in future issues of New s :;-:~~~: 
and Views. Congress registration and hotel reservation information will reach A. ':<­
H. S. members by direct mail ; this notice serves to notify interested persons of : 

::' ;;,:;r",'-"':=;: 
Congress dates, location and to give a brief preview of some items of interest on 
the program . <3$) 
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Redrawn from Histoire Naturelle IIlustree: Les 
Pl antes by 1. /. Costant in and F. Faidea u. 

One of the most exciti ng experi­
ences I have had with plants has been 
in connection with Desmodium gyrans 
(telegraph plant, a native of India) . 

One day my eyes caught the 
buried paragraph on Desmodium 
gyrans in a garden seed catalog. It de­
scribed a plant having the remarkable 
property of visible motion: its leaflets 
were said to move back and forth in 
jerky movements during mild, sunny 
weather. I couldn't believe it, even 
though I have grown Mimosa pudica 
(sensitive plant) for years and marvelled 
at the way its leaves fold up when 
touched . But for a plant to move rap­
idly of its own accord was too much to 
take! So I ordered some seeds and tried 
them. 

The designated germination period 
is ten days; when a month went by and 
nothing happened in my seed flat I 
wrote the venture off as a failure but 
held on to the flat a while longer, just in 
case. After two more weeks had passed 
and sti II no signs of I ife, I decided to 
toss the flat out the following day. 

Next morning I noticed that a seed­
ling had popped up! The cotyledons 
had the shape of the seeds I remember 
planting, so it was not a weed but 
Desmodium gyrans rearing its head. 

Several seeds germinated. The 
seedlings spent their first couple of 
months in peat pots, outdoors. They 
were slow to develop at first, but grew 
with increasing momentum. I stared at 
them frequently in these days but saw 
no action . I moved them into all kinds 
of light and temperature but the leaves 
stubbornly refused to produce the 
slightest quiver, except when blown by 
the wind . I was convinced that there 
was no such animal as the plant de­
scribed in the catalog-that the de­
scription must have been a perpetua­
tion of a distorted original account, as 
so often happens when information is 
passed on from one person to another. 

Anthony J. De Blasi 

But the small plants looked interesting 
and since they were undemanding I 
decided to grow them on . 

Imagine my surprise when the 
most advanced plant of the group sud­
denly began to move! The leaflets were 
sluggish at first, but as the plant grew, 
its actions became more spirited. By 
then the rest of the plants were joining 
in the nervous, irrational twitching and 
twirling of their leaflets. Up and down, 
sideways and diagonally they went, 
slowly or in fits, followed by pauses. An 
uncanny sight! A revelation of natural 
wizardry at its best to all who stood and 
watched in disbelief! 

Desmodium gyrans is a graceful, 
airy plant, reminiscent of bamboo in 
miniature. Imagine a clover leaf whose 
center leaflet is enormously elongated, 
well beyond the two side leaflets, and 
the side leaflets narrow and linear, 
each such leaf cl uster alternately ar­
ranged around a tall , slender, wiry 
stem, at the end of a thin, long petiole, 
and you have a rough picture of Des­
modium g yrans . It is the small , side 
leaflets, at the base of the long, central 
one, that do the " telegraphing. " The 
long ones remain still, except that they 
droop by night and assume a more hor­
izontal position by day. The plant has a 
strange, sulking appearance at night, in 
contrast to its gay, open daytime pos­
ture. 

The movements are erratic, no two 
leaflets doing the same thing at the 
same time, with the movements at a 
height in bright, warm , still weather 
and at a minimum in cool , dull , or 
windy weather. Even at night, though, 
there is occasional twitching and 
during midsummer the plants seem to 
be in constant turmoil. In autumn they 
slow down. At that time I moved them 
into the greenhouse to see if I could 
hold them over into the next season. 
They were in four-inch pots at this time, 
and about thirty inches tall . During the 



autumn months they continued grow­
ing, ever upward, till they brushed the 
roof. Rather than remove them from the 
benches and place them on the cold 
floor, I cut back the tops. Not fazed by 
this treatment, they branched and re­
sumed their growth but slowed down 
as the nights grew colder and the tem­
perature of the greenhouse settled to its 
minimum level of 45°f to 50°f. Then I 
noticed that the leaf movement ceased. 
The plants evidently had gone semi­
dormant, although they did not lose 
their leaves. I tested their hardiness by 
leaving two plants outdoors in the 
ground; they perished in spite of a mild 
winter. 

The increased warmth and sun­
sh i ne of the spri ng months sti rred the 
greenhouse desmodiums into action 
again and they entered their second 
year in six-inch pots, standing between 

two and three feet high after a second 
trimming. In May I moved the pots out­
doors to spend the summer. 

All along, the desmodiums have 
been thriving in a sunny location in 
pots of coarse sphagnum moss, kept 
fertile with regular applications of 
liquid plant food. Except for their un­
certai n start in I ife, they have been easy 
growers and fun to have around. 

If you would like to introduce a bit 
of genuine mystery into your own cir­
cle, if you are looking for a sensational 
conversation piece in the garden-that 
is a carefree, attractive plant besides­
then try the slender, animated Desmo­
dium gyrans . I won ' t guarantee the 
dramatic experience I had with mine, 
but I can guarantee constant fascina­
tion over one of nature's most remark­
able plants.~ 

Editor's Note: Why Does Desmodium gyrans gyrate? 
The "why" is not easy; even the "how" takes some explaining. A brief re­

view of movement in plants seems to be in order. Every gardener is more or less 
aware that plants move. Roots and shoots get longer; leaves and flowers unfold; 
tendrils and stems twine; a house plant becomes one-sided as its leaves all 
face the window. For the sake of convenience, botanists have classified the var­
ious sorts of plant movement, as follows: 

I. Autonomic Movements. Those due to internal factors ; these movements 
persist under constant external conditions. 

II. Paratonic Movements. Those due to an external stimulus; these move-
ments do not occur at all under constant external conditions. 

1. Nastic Movements. Those in which the external stimulus does not 
determi ne the direction of the movement. 
2. Movements of Orientation. Those in which the external stimulus de­

termines the direction of the movement. 
a. Tropisms. Movement is a curvature. 
b. Tactic Movements. Movement by locomotion . 

The movement of the leaflets of Desmodium gyrans is autonomic. We will 
return to that after a brief review of the paratonic movements. 

Paratonic movements are sensitive reactions. An external stimulus is any 
change or difference in the external conditions (environment) of a plant which -:JlJJ 

causes that plant or any of its organs to react. Paratonic movements of plants are 
responses to external stimuli . All such stimuli involve differences (changes) of a 
particular external condition (a) in time, as the diurnal movements of plants that 
" sleep", that is fold their leaves or petals together or droop at night, as some 
clover leaves, Albiz ia leaves, tulip flowers, or (b) in space, as when a geranium in 
the window, lighted largely from one side, bends toward the light. 

Nastic movements are responses to an external stimulus which does not de­
termine the direction of movements. For example, the night-blooming cereus 
opens in the absence of I ight; the introduction of I ight from a single source does 
not deflect the movement of the expanding petals. When plants that " sleep" ex­
pand petal s or leaves in the presence of light, the movement is outward, not to­
ward the source of light. Nastic movements are further broken down into labeled r 
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categories. In nastic movements, an external stimulus (a change in light or temper­
ature, for example) stimulates the plant's organs to move; the direction of the 
movement is controlled from within the plant. 

Tropisms are plant movements involving a curvature of the plant; the plant, or 
its organs, bends. Botanists assemble lengthy lists of tropisms, some of which are: 

Geotropisms, responses to gravity. 
Positive geotropism; the curvature is toward the stimulus (gravity); roots are 
positively geotropic; they grow downward. 
Negative geotropism; the curvature is away from the stimulus. Main stems 
are negatively geotropic; they grow upward. 

Thermotropism; roots and organs of some plants have been shown to grow 
toward or away from a source of heat. 

Chemotropism; the germ tubes of pollen grains may have the direction of 
their growth determined by the presence (or varying concentrations) of some 
chemical substance in the surrounding medium. 

Thigmotropism; some plant organs (or stems) are stimulated by contact with 
solid objects of small diameter, resulting in a curving growth; thus, tendrils twine 
around the object they have made contact with. 

To return to the "telegraphic" movement of Oesmodium gyrans . This is an 
autonomic sort of movement. When temperature and light are right, the move­
ment occurs; when the environmental conditions are unfavorable, the movement 
ceases. In the case of the telegraph plant, each leaflet has, at its base, an organ 
called a pulvinus. Externally, this appears to be a sl ight bulge of tissue. 

A vein of vascular tissue runs through the center of each pulvinus. This strand 
of conducting cells is surrounded by a cylinder of thin-walled cells separated by 
large intercellular spaces. When the effect of a stimulus has been transmitted to 
the pulvinus of the petiole or the stem of the leaflet, water exudes quickly from the 
cells into the intercellular spaces on the lower side of the pulvinus. The cells in­
volved lose their turgor, while those above retain a turgid condition. The organ 
beyond the pulvinus bends downward. However, the upper cells also are in­
volved, as are lateral ones. This has been shown by extremely delicate studies of 
electrostatic currents within these tissues. 

The "why" of autonomic movement, is a response to external stimulation; the 
"how" may be explained, mechanically, by examining the structure of the pulvi­
nus, and, cytochemically, by reviewing the most recent studies of electrochemical 
impulses within the tissues. The more one probes, the more one is astonished by 
the intricate complexity of the reaction and of the organs involved. One question 
remains; what is the point of the whole performance?~ 

Reference Notes: 

For persons wishing to pursue the natural distribution of D . gyrans, a suitable point of initial 
reference is : The Flora of Eastern Himalaya, The University of Tokyo Press, Japan, 1966. 

To research movement in plants, begin with Darwin and come forward . 
Darwin, Charles. The Power of Movement in Plants. D. Appleton and Co. ,; New York, 1897. 
Bose, Sir Jagadis Chunder. Researches on Irritability of Plants. Longmans, Green and Co., Ltd .; 

London, 1913. 
_________ . The Nervous Mechanisms of Plants . Longmans, Green and Co., 

Ltd .; London , 1926. 
Bunning, Erwin. Entwicklungs- und 8ewegungsphysiologie der Pflanze . Springer Verlag; Ber­

lin, 1948. 
_____ . Entwicklungs- und 8ewegungsphys iologie der Pflanze. Springer Verlag; Ber­

lin, 1953. 
Sweeney, Beatris M . Rhythmic Phenomena in Plants. Academic Press; New York, 1969. 



OVERCOMING 

THE FLOWERING 

PROCESS 

IN BAMBOO 

The current flowering of the giant 
Japanese timber bamboo, Phyllosta­
chys bambusoides , is an economic 
event in Japan similar to the corn blight 
we experienced in the United States 
during the last two years. The species 
comprises about eighty percent of the 
industrial bamboo used in Japan and 
the clone in flower constitutes a major 
portion of the crop. 

The flowering of a mature grove of 
bamboo mayor may not result in the 
death of the entire grove, but it reduces 
the number of usable culms to negli­
gible proportions for many years. In a 
smaller plant, such as those we find in a 
garden or nursery, death of the plant is 
almost a certainty. 

This has caused a great deal of 
concern among gardeners and nurs­
erymen. The gardener must stand by 
helplessly and watch his prized speci­
men , a basic part of his landsc aping, 
turn brown and die . The nurseryman 
can have a hundred saleable plants 
turn into candidates for the trash pile. 

In addition to the economic loss 
the more decorative cultivars are often 
lost. Ph yllostach ys bambusoides 'Cas­
ti"on ,' a striking bamboo with striped 
culms, started flowering about 1960. 
Seed was obtained but did not come 
true to type and it appears the cultivar 
is lost. 

Why Bamboo Flowers 

Littl e is known about the cause of 
fl ow ering in bamboo. Some bamboos 
fl ow er continuously, others flow er on 
cycles from a few years to 60 years or 
more, w hile others have not f lowered 
in over 150 years. The flowe ring of a 
cl one is usuall y gregari ous, regardless 

Ron Fadem* 

of the size or age of the division, or 
where in the world it is grown. 

Those of us interested in bamboos 
have hoped that someone would be 
able to determine the cause of flow­
ering so that measures could be taken 
to counteract it. Last summer when I 
was visiting the Hosler Giant Bamboo 
Nursery, Bob Hosler mentioned to me 
the theory that a change takes place in 
the root system of the bamboo which 
inhibits its ability to absorb nutrients. 
As a result of this inhibition vegetative 
growth a" but ceases and flowering is 
initiated. 

Treatment of Bamboos in Flower 

He showed me a number of P. 
bambusoides in 48-inch boxes, which 
he had treated with massive doses of 
fertilizer. The theory was that if the 
plant was having trouble absorbing 
nutrients from the soil , excess fertilizer 
available to the plant would make it 
possible, even in its restricted position, 
for the roots to absorb enough food to 
keep up vegetative growth . Of the 
treated plants a few flowering culms 
from last year' s growth were evident, 
however a" of this year' s growth con­
sisted of normal , non-flowering culms. 
The heavy fertilization seemed to have 
reversed the process. 

In my own garden there are clones 
of P. bambusoides, P. vivax, Sasa disti­
cha, s. graminea, Arundinaria simonii 
and Chimonobambusa fa/cata in flower 
at the present ti me. I decided to test the 
theory with my own plant s. Som e 
pl ants w ere in the ground , o th e rs in 
gall o n to twe nty ga ll o n co nta iners. I 
started w ith a mass ive dose of liquid 
fertilizer high in nitrogen (3 0-10-10 at r 

fkJd, dutck of E ~ 
'Caddt,m 'p~~ . 

*Mr. Fadem is a commercia l grower 
of ornamenta l bamboos . Pacific 
Bamboo Gardens, 4754 Vista Lane, 
San Diego . Ca lif. 92 7 76 41 



* Ph yll ostachys nigra ' Henon ' is cited as Phy ll os­
tac hys henonsis by Alexander H . Lawson. See A. 
H. Lawson; Bamboos, A Gardener' s Guide to 
their Culti vati on in Temperate Cli mates. To-

4 2 plinger Publishing Co., New York, 7968. 

about five times the normal dosage) 
and followed it with an equally massive 
dose of 16-4-4. Weekly thereafter I fed 
the plants in the same manner using the 
16-4-4. Within three weeks new, non­
flowering, growth started . The A. si­
monii which had been in flower for six 
years and hadn ' t a leaf on it started 
leafing out. Almost without exception 
the results with all of the species were 
similar. 

Results and Conclusion 

The flowering trend appears to 
have been reversed, the real test of the 
method will be next spring when the 
new growth starts . From the results I 
have observed so far there seems little 
doubt that the flowering has been over­
come and that the plants will survive. 

While the theory and the tests 
could hardly constitute a scientific 
proof we do have definite empirical 
evidence that the method works. It will 
be up to some enterprising botanist to 
provide the scientific proof, however 
for those who grow bamboo a solution 
to the flowering problem seems to have 
been found .~ 

Phyllostachys nigra \ Henan' 
in Southeastern Virginia* 

Approx imately a half-acre grove of 
this bamboo (identified for me by the 
late Dr. F. A. McClure) is on the prop­
erty of joseph Schmidt about one mile 
west of Williamsburg on Route 60, 
james City County , Virginia. The 
planting consisted of a short hedge-row 
in 1946. Mr. Schmidt controls the 
spread of the bamboo by mowing and 
by kicking off the sprouts, and in recent 
years various people have collected the 
young shoots for food . 

New shoots are produced in May 
and june and will reach their maximum 
height in one month. A plant that I cut 
down was thirty-nine feet tall and had a 
diameter of four inches at ground level ; 
I deposited a specimen in the Her­
barium of the u.S. National Arboretum 
(Baldwin 1 7020).~ 

j. T . BALDWIN, JR . 
Co llege of William and M ary 
Williamsburg, Virginia 23 785 
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THE GARDEN CENTER OF GREATER 
CLEVElAND 

PRESENTATION OF 
THE DEliA WHITE VAIL MEMORIAL 

MEDAL TO 
HERBERT G. MEYER 

January 18, 1972 

On Janu ary 18, 1972, Th e G ard en 
Center of Greater Cleveland paid tribute to 
H erbert G . M eye r, Directin g Superv isor of 
Horti culture at the Cleveland Boa rd of Educa­
tion, by presenting him w ith the Delia White 
Vail M emori al Medal. 

The Deli a White Vail Memori al Medal 
w as established in 1957 by Mr. Herman Lan­
sing Vail and members of hi s family in honor 
of hi s wife. Since that date the inscribed gold 
medal has been awarded to four other indi­
viduals and The Garden Club of Ameri ca. 

Thi s is a nati o nal awa rd g ive n by Th e 
Garden Center of G reater Cleve land for out­
standin g ho rti cultura l ac hieve ment. It i s 
awarded to an indi v idual or an organization 
- a pro fess io na l o r an am ateur, w ho ha s 
made an outstanding contribution in the fi eld 
of horti culture through the hybridiz ing and 
grow ing of new pl ant vari eties, through dis­
covery of ca uses and cures of pl ant di seases 
o r for the promotion of horti culture th ro ugh 
educati on. 

Mr. M eye r has, ove r a lo ng span o f 
years, pl ayed a leading part in the develop­
ment of horti cultural education in the Cleve­
land Public Schoo ls. 

In 28 yea rs at Harvey Rice Schoo l, he 
saw the children's ind iv idual ga rdens at thi s 
sc hoo l i nc rease fro m 78 to 460-a n ad ult 
program increase from 29 students in 1939 to 
w hat is now about 800 a yea r. 

German Government bans DDT 

The Cabinet has decided to ban the produc­
tion, import, export, purchase and use of DDT 

and DDT prep arati o ns. A number of DDT 
preparations w ill be exempted from the ban 
until the end of 1975 if they are needed to 
f ight the spread of pests such as fleas, I ice and 
ph araoh ants and if no adequate substitutes 
are ava il abl e. 

Food stuffs and cosmeti cs w ith more 
than a certain quantity of DDT deposits w ill 
also be w ithdrawn from c irculati on. 

DDT is a thr ea t to hum an be in gs, th e 
gove rnm ent st ates in defence o f th e ban. It 
ca uses states of irritation in th e ce ntral 
nervous system as well as con vul sions. 

Use of more than a million ton s of DDT 
in the past has resulted in the substance being 
present today in the air, wa ter, so il , pl ants, 
animals and humans. 

Pro fessor Ludw ig vo n M ange r-Ko ni g, 
the State Sec retary in the Hea lth Mini stry, to ld 
journali sts in Bonn th at people's health co uld 
be damaged in view of the preva lence of DDT 
in th e env ironm ent and th e sto rage of thi s 
poi son in the human organi sm. 

The DDT ban is v iewed by the govern ­
ment as an impo rtant stel'l to wa rd s th e im­
provement of co nservation measures. 

- Die Welt, 20 August 1971 

Dr. R. C. Allen elected President of the 
World Federation of Rose Societies 

Dr. Raymond C. Allen, Directo r of King­
wood Center and Vice Pres ident of the Amer­
ica n Rose Soc iety, was recentl y el ected Pres i­
dent of the W orld Federation of Rose Soc ie­
ti es at their first meeting in New Zea l'and . Dr. 
A ll en w i II se rve unti I t he co nc l usio n o f th e 
next international meeting to be held in the 
United States in 197 4. 

Dr. A llen received hi s Bachelor's degree 
from the University of Massachusetts and hi s 
Ph .D. f rom Cornell Uni vers ity, w here, fo r 12 
years, he was in charge of teaching and re­
sea rch work in herbaceous plan t materia ls 
and su pervised the Corne ll Test Gardens and 
resea rch program carried on in outdoor plant 
cu lture. 

Dr. All en served nine years as Exec utive 
Sec retary -Ed ito r of th e A meri ca n Rose So ­
ciety. During thi s peri od, he deve loped the 
national rating system for rose culti vars and 
the system of co lo r c lassificati on, proposed 
and pl anned the method of training and ac­
crediting rose judges and pl anned and con­
ducted the first national rose survey. In addi­
t ion, he was one of the original organizers of 
the Ameri ca n Rose Foundati on, serv ing as its 
first secretary and at present is Chairman of 
the Long Range Pl anning Committee of the 
Ameri ca n Rose Soc iety. Thi s Co mmittee is 
responsible for the development of the site 
and pl anning of the new Ameri ca n Rose So­
ciety and America n Rose Foundation head­
quarters in Shreveport, Loui siana. He is al so 
Cha irm an of th e Rose Reg istrati o n Co m­
mittee. 

At press time this additiona l information on a new 
H. quercilolia cultivar was submitted by Professor 
McDaniel . See page 16. 

'Snowflake', a Third Oak Leaf 
Hydrangea Cultivar 

Th e mo st rece ntl y named showy Hy­
drangea quercifo /ia culti var from Alabama is 
call ed ' Sn owfl ake'. It was awa rd ed Pl ant 
Patent No. 3, 047 on April 20, 197 1. The o ri­
ginators are Edgar G. and Loren L. Aldridge, 
assignors to Aldridge, Inc., a nursery at Bir­
mingham, Al abama. 

Th e Aldrid ges say its parentage is un­
known , and it apparentl y is not c lose ly related 
to e ith er ' rta rm o ny' or ' Roa no ke'. It s large 
showy petaloid sepals are multipl e, up to forty 
o f them deve lo pin g success ive ly o n eac h 
branc h o f th e lo ng p ani c le. Benea th th e 
showy sepa ls (w hi c h mi ght al so be inte r­
preted as bra ct s) th ere are in co nspi c uo us 
fl owe r bud s w hi c h sto p th e i r deve lo pm ent 
well short o f anthes is. The cl one is thus com­
pletely steril e, and unique among all I have 
observed in the Hydrangea genus. 

The 'Snowfl ake' pl ant branches exten­
sive ly, grows to abo ut si x feet hi gh, and at 
Birmingham is in profuse fl owering from April 
to August, w ith long panic les bo rne on long, 
stro ng pedun c les. Its m ature se pa ls, as in 
oth er c lo nes, are w hite, slow ly turn i ng to 
green (sometimes w ith a rose phase) and ulti­
mate ly to brow n. Leavesa re ty pi ca l fo rth e 
spec ies, about 20 cm. long by 15 cm wide, 
turning to a deep w ine co lo r in autum n. 

I have had ' Snowflake' f lower i ng at 
Urbana, Illinois. It is expected to be as hardy 
as most H . quercifolia clones from a north 
A labama nati ve sou rce. 

H. quercifolia has long been valued in 
cul tivat ion pr incipal ly for its in.teresting exfo l­
iating tan bark and its autumn foliage co lor. 
The three Alabama cu ltivars co uld do much 
to improve its popularity as a flowering shrub. 
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a page for the younger gardeners 

Boys and Girls 
Let's plan our own small gardens for summer. Even if spring has not yet come we 

can ask Mom and Dad to help us choose the best place for a garden. We can decide 
what plants we will grow. 

And we can find out about each kind, so we will know how to make it grow as 
nicely as possible. A garden seed catalog tells about flowers and vegetables. 

The best place for your garden is in full sun. Tree roots and roots of nearby bushes 
take chemicals and water from flowers and vegetables in a garden, so the best place 
for a garden is away from trees and bushes. Do not make your garden too big. If you 
never had a garden before, start with a small one. How tall are you? Make your first 
garden as wide as you are tall, and three times that long. Next year you can make it 
twice as big. . 

Plants grow in soil. The plant roots grow down into the earth where they gather 
up water and minerals to help the plant grow. No plant can grow without water and 
minerals. If we make the soil loose, so roots can grow through it without too much 
trouble, the roots will do their job well and our plants will grow better. It is very im­
portant to loosen the soil before planting the garden. 

The easiest way to loosen the soil in a small garden is with a spade. A spade is a 
tool related to a shovel , but it is flatter, with no sides, and with a sharp bottom edge. 
Spading the garden is hard work, especially if you have not practiced. If your garden 
has never been spaded before, ask Dad to help you do it the first time. There is a story 
in this magazine on page 34 that tells him just how to do it. But you must learn how 
to use a spade, yourself. Every good gardener knows how to spade a garden. 

Remember that we talked about minerals that are gathered up by roots to help 
plants grow? Not all soil has enough minerals to enable plants to grow their best. 

We can add extra minerals to the soil , so our plants will be big and healthy. We 
use fertilizer to add minerals to the soil. In town, we buy our fertilizer at the garden 
shop. Save a little bit of your spending money so you can buy things you need for 
your garden. The first thing you should buy is a little bag of fertilizer. Get the kind 
labeled 5-10-5 . That means that the package has the right kinds of chemicals in the 
right amounts for most garden flowers and vegetables. 

Scatter some fertilizer over your garden spot before it is spaded. With a yardstick, 
measure off one square yard-that is, a square that measures one yard on each side. 
Borrow a measuring cup from Mother, and scatter one-half cup of 5-10-5 fertilizer 
over every square yard of your garden. 

Now it is time to spade the soil. The soil must be just right when it is spaded. Not 
too wet. Not too dry. Damp enough to when you pick up a handful of loose soil and 
squeeze it, it makes a wad, but dry enough so when you tap that wad with your other 
hand, it crumbles apart, is just right. 

After the bed is spaded, with a steel garden rake, rake the soil back and forth until 



the garden is level and the soil is in small pieces. Raking is hard work because you 
have to reach across the garden and then pull. You stretch a lot of muscles. It will 
make you grow straight and strong. 

Now, you can begin to plant your seeds. Get a piece of string that will stretch 
across your garden, and tie it to two sticks. Allow a little room, a foot or so, at the end 
of the garden, and stretch the string across the soil, about six inches from the surface. 
Use this guide to make a straight row. 

Dad's garden hoe is a good tool to make a furrow. Do you know what a furrow is? 
It is a shallow ditch, or trench, made carefully so it is the same depth all along the 
row. You will put seeds in the furrow, and then cover them with earth. Use one 
corner of the hoe to make your furrow. For small seeds like bachelor's buttons, lark­
spur, cock's comb, asters and spider-flower, make the furrow shallow. One inch 
deep is enough. For larger seeds like zinnias and sunflowers, make the furrow two 
inches deep. 

Read the planting instructions on each package of seeds carefully. If you do not 
understand what they say, ask Mom or Dad to help you . Every package of seeds will 
tell you how far apart to make the rows and how far apart to sow your seeds in each 
row. They will tell you how much soil to put on top of each row of seeds. Do you 
know what rule the Old Gardener uses? He covers seeds in the one inch deep trench 
with about a quarter of an inch of soil. That is a layer of soil about as thick as a 
common wooden pencil. The larger seeds he covers with twice as much soil. 

Did you decide to grow some flowers or vegetables with very tiny seeds? Rake a 
strip where you want to plant these seeds and with your finger tips, scatter the seeds 
as evenly as possible over the fresh-raked soil. Then pat the soil with your hand or 
with a small board. Not too hard, just enough so the seeds are tight in the soil. 

When you cover your rows, do the same thing. After the soil is on the seeds, pat 
the row to press the soil down around the seeds. 

Did you remember to make a label for every row? The Old Gardener makes his 
labels before he plants, and then as he makes every furrow, he puts in the label. Save 
every packet when it is empty. It will tell you about thinning your plants after they 
come up. It will tell you how soon they should begin to come up. When seeds sprout, 
we say they have germinated. If your package says your radish seeds will germinate 
in seven to ten days, that means that you should see little plants in the radish row a 
week or ten days after you plant the seed . 

Do not disturb the garden until your seeds are up. When your rows of seeds have 
germinated, every day or two rake the soil between the rows. This keeps weeds from 
growing. Get your garden started when the big tulips bloom. Then you can enjoy 
working in it for a little while every single day. You will have flowers for your table, 
and, if you decide to grow them, some fresh vegetables. 45 
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GARDEN 
WITH OUR 
PROFESSIONAL 
ENGLISH 
GARDENERS 

It doesn't really make any dif­

ference how long you have gar­
dened, there is always something 

to learn from professional English 

gardeners. Four of them operate 
White Flower Farm. Each is a 

plantsman who could be a Head 

Gardener in England, a title re­
vered there and held by few. Their 

knowledge of this fascinating avo­

cation of gardening shines through 

every page in our catalogue, The 
Garden Book, and NOTES, a re­

minder publication issued at least 

three times a year. They tell it 
clearly and exactly, as only the 

English know it and can tell it. 

Except for its covers The Gar­
den Book is printed in black-and­

white. You will find its line draw­

ings charming; the photographs 
make telling landscaping points. It 
costs $2.50. (Add $1.00 for 1st Class 

Postage.) You will be sent NOTES, 

too - if you subscribe now. You 
will also get a $2.00 credit good for 

a year on any purchase of $15.{)O 

or more. The best part: as an active 
customer you will receive The Gar­
den Book and NOTES thereafter 
without charge. This makes it easy 

to keep up with these English pro­
fessionals - as long as you garden. 

While Flower Farm 
PLANTSMEN 

Litchfield 1823A, Connecticut 06759 

Alpine Plants 

Rare rock garden plants . alpine plants and 
rare species native to the Pacific Northwest 
region . Catalog 50c. Siskiyou Rare Plant 
Nursery: 522 Franquette Street: Medford , 
Oregon 97501 

Dwarf and alpine rhododendron species and 
cultivars, dwarf coniferous species for the 
rock garden. Price list on inquiry. Rainier 
Mountain Alpine Gardens: 2007 S. 126th 
Street: Seattle , Washington 98168 

Azaleas 

Southern azalea cultivars and native species , 
including rare sorts. Also magnolias in va­
riety. Bill Dodd Nurseries: Box 235: Semmes, 
Alabama 36575 

FREE flOWER 
BOOK 

If you love flowers, we want you to 
have a free copy of the new Park 
Flower Book for 1972. 
This catalog lists and describes over 
3000 varieties of flower seed and plants­
many rare kinds-all the new ones as 
well as the older varieties. 

. Also seed of .1Ii .. _ house and win­
dow plants. Book 
gives cultural 
directions, pro­
nouncing index, 
germination ta­
bles, lots of help­
ful information. 

Send a postcard 
today for your 

FREE FLOWER 
BOOK 

GEO. w. PARK SEED CO., INC. 

6 Cokesbury Rd .. Greenwood, S.C . 29646 

SECRETS! 

Trapping secrets, that is! Lots of 'em! 
... They're in that f ascinating, unusual 
book-the HA V AHART Trapping Guide. 
All about animals and things animals do. 
lt tells how to trap 'em humanely, too ... 
Price list for traps, cages 'n everything 
is included ... This great book i s FREE 
and we'd like you to get your copy at 
once. Write for it today. Address-

HAVAHART, 225 Water St., OSSining, N. Y. 10562 
Please send free trapping guide and 
price list. 

N a m e' ___________________________ _ 

Address; _________________________ _ 

City ______________ State __ Zip ____ _ 

Heather and Heath 

Heather and heath species and cultivars, 
bearberry, and dwarf woody alpine plants . 
Plants carefully packed for shipping. Catalog 
25c. Mayfair Nurseries: RFD 2, Box 68: Ni­
chols, New York 13812 

Hemerocallis 

Hemerocallis cultivars, including tetraploids 
and many recently introduced varieties. Price 
list on request. Parry Nurseries: Signal Moun­
tain , Tennessee 37377 

Magnolias 

Rare magnolia species for the specialist and 
collector. Rare and unusual magnolia culti­
vars also avai lable. Write for information. 
lufer Landscape Company: 3995 12th Street 
S.E.: Salem, Oregon 

Pachysandra 

Ideal permanent evergreen ground cover 
plants. Thrives in most soils , sun or shade. 
Grows to even height of 8 inches. Plant 6 
inches apart. Sturdy, well-rooted plants , 
postpaid ; 25- $3.95; 50- $6.75; 100- $12.95; 
1,000 - $85.00. Guaranteed to live or we will 
replace up to 3 years without charge . Folder 
on request. Peekskill Nurseries: Shrub Oak, 
17 New York 10588 

Peonies 

Herbacious hybrid peonies, including the 
unique yellows, Japanese tree peonies, spe­
cies peonies and herbacious cultivars. We 
ship strongly rooted plants with several eyes; 
tree peony plants are 3 years or older. Write 
for information. Louis Smirnow: 85 Linden 
Lane: Glen Head P.O .: Brookline , Long Is­
land , New York 11545 

Rhododendrons 

Hand pollinated seeds of 110 different rho­
dodendron species, many extremely rare ; 
also, seeds of controlled crosses for prom­
ising hybrids, including R. yakusimanum 
hybrids. H. L. Larson: 3656 Bridgeport Way: 
Tacoma, Washington 98466 

Rhododendron cultivars; finest quality plants 
produced under ideal conditions. We feature 
a selection of the most useful rhododendrons 
for landscape gardening. Write for informa­
tion . Comerford's: Box 100: Marion, Oregon 
97359 

Wildflowers 

Visit our wildflower garden this spring . We 
feature rare and unusual native species , par­
ticularly eastern woodland sorts , including 
ferns , flowering herbacious plants and 
woody species . Vick's Wildgardens, Inc. Box 
115 Gladwyn, Pennsylvania 1.9035 

Wildflowers for your garden; trilliums, native 
orchids, Jack-in-the-pulpit, ferns and many 
other eastern North American species. Send 
25c for our catalog . Lounsberry Gardens: Box 
135: Oakford, Illinois. 

Appalachian wildflowers grown in their na­
tive habitat for your garden. Our collection 
includes woodland and mountain species, 
both famil iar and rare sorts. Write for informa­
tion. Gardens of the Blue Ridge: Ashford, 
McDowell County: North Carolina 28603 



America's Best-KnowlL Water-Soluble PlalLt Food 

So "Why Gamble? 
Why Don't You Find Out For Yourself 
How Good It Really Is? 

There are a couple of very 
logical reasons millions of gar­
deners prefer RA-PID-GRO: 
it does a great job for plants, 
lawns, trees, etc., and it's very 
economical. A little goes a long 
way because it's so highly con­
centrated. Dissolve 1 table­
spoon per gal. water. 1 lb. in 
30 gals. can foliar feed an 
entire garden. 

Sold at leading gal'den stores. Accept no substitute. 

Advertisement. 

Feed Plants 
Nature's 

Gentle Way! 
RA-PID-GRO is very effective for 

both non-root (foliar) feeding and for 
root feeding. Extensively used for­

Regular, balanced feeding of all plants 
Reinvigorates weak, starving plants 
Starter solution for transplanting 
Sparks vigorous growth-acts fast-

despite adverse soil or weather 
ONE high-nutrition food for ALL 

plants 

Balanced Nutrition When dissolved in 
water as directed, RA-PID-GRO is a 
high-quality, all-purpose nutrient solu­
tion . For foliar and root feeding. Con­
tains necessary elements, trace elements, 
vitamins, hormones. 

High Efficiency Feeds plants directly, 
quickly. Nutrients cannot be immobilized 
by dry soil, high or low temperature; no 
leaching or erosion. 

Clean, Odorless Non-corrosive, pleas­
ant to use and handle. No odor, no irri­
tation. Does not stain or discolor plants. 
Will not rust sprinklers, sprayers, noz­
zles, or equipment. 

Completely Sale Cannot burn or oth­
erwise injure plants when dissolved and 
applied as directed. Harmless to man, 
bird, and beast. 

1000/0 Soluble Dissolves almost in­
stantly in water. No residue, no solids, 
no impurities; no agitator necessary. 

Compatibility Combine with soluble 
insecticides, fungicides, or herbicides for 
simultaneous application. 

Pioneer in Foliar Feeding Honored 
by American Horticultural Council in 
1959 as the " first eIJective plant food for 
foliar feeding." 

Speeds Composting 
The micro-organisms that cause de­

composition of organic material require 
a constant supply of nitrogen. This is 
consumed by the compost process. Soak­
ing compost piles and bins with strong 
RA-PID-GRO solution 3 or 4 times a 
season replaces lost nitrogen and insures 
continuous breaking-down of the waste 
material. 
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Don't invest a cent in shrubbery without consulting 

Landscape Gardening 
from the ambitious new series, 

THE ·TIME.LIFE 

ENCYCLOPEDIA OF GARDENING 

What to do with a "problem" front yard? 
· · To increase the sense of depth , place a major planting, 
such as a group of trees , a cons ide rable dista nce in fro nt 
o f the house. To anyone approaching or pass ing b y in a 
car, the trees will change position in rela ti on to the 
ho use. giving an impression of depth and movement to 
the se tting. Th e effect will be enhanced if the trees have 
seve ral trunks. bra nches not too close to the ground a nd 
an arching shape-birch, mountain ash , hawtho rn a nd 
shadbl ow are all excelle nt for this purpose," Landscap e 
Gardening, Page 68. 

Have you tried all these 
techniques for propagating roses? 
Crowing roses from soft wood cuttings. Pages 87 ·89 ; 
growing a new rose pla nt from a ca ne, Pages 88, 90 ; 
gra fling a de lica te hybrid onl o s turd y roots, Pages 88 · 
92 ; starting roses from seeds, Page 96; creating new 
roses with controll e d h ybridiza ti on, Pages 91·97, Roses. 

Landscape Gardening is yours for ten days with no obligation. It's your intro­
duction to THE TIME-LIFE ENCYCLOPEDIA OF GARDENING. Put your own 
grounds to the test ... do they satisfactorily meet all six of the modern criteria 
of landscaping: privacy, comfort, beauty, convenience and safety, ease of 
maintenance and flexibility? See what the experts recommend for a wide 
range of landscaping problems ... and much more. 

There are scores of reasons why THE TIME-LIFE ENCYCLOPEDIA OF GARDENING 
is exactly what you've been looking for: 

• Hundreds of full-color photographs of America's loveliest home gardens, 
carefully selected to give you practical ideas to use in improving your own 
land. 

• Step-by-step drawings to guide you through key gardening procedures. 

• The writer: James Underwood Crockett, one of the nation's acknowledged 
gardening experts. Horticulturist, gardener , nurseryman and landscape 
s.pecialist, he has worked throughout the United States. He is a graduate 
of Massachusetts' Stockbridge School of Agriculture, a member of the Royal 
Horticultural Society, the American Rose Society and other organizations. 

Each volume offers a special encyclopedic section containing detailed, 
alphabetically arranged facts about individual flower , shrub or tree types, 
plus a wealth of meticulously detailed watercolor paintings. 

Invaluable counsel is provided for each volume by a distinguished group 
of Horticultural experts from across the country. Among the consultants for 
Landscape Gardening : 

Carlton B . Lees, Executive Direc tor. Massachu se tts Horticultura l Socie ty, Boston . 

Dr. C. G. Hard, Associate Professor, Landscape Design and 
Environmental Planning. University of Minnesota, SI. Paul. 

Albert P, Nordheden, Horticulturis t, New York Cit y. 

Ge orge H. Spalding, Bota nical Information Consultant , 

Los An gel es Sta te a nd County Arboreta. 

TIME-LIFE BOOKS, Time & Life Building, Chicago, Illinois 60611 Only 
$4.95 I would like to examine Landscape Gardening. Please send it to me for ten days' 

free examination and enter a trial subscription to THE TIM E-LIFE E NCYCLOPEDIA 
OF GARDENING. If I decide to keep Landscape Gardening, I will pay $4.95 ($5.25 
in Canada ) plus shipping and handling. You may then confirm my reservation to 
receive futu re volumes in the series, shipped a volume a t a time, every other 
month. Each is $4.95 ($5.25 in Canada) plus shipping and handlin g and comes 
on a ten-day free examination basis. I need not purchase any minimum number of 
books and may cancel my subscription a t any time simply by notifying you. If I do 
not choose to keep Landscape Gardening, I may return the book within ten days, 
my reservation for future volumes will be can celed, and I am under no furth er 
obligation. 

Name 

Address 

City State Zip 2403 

,.----_. __ . __ ._-------_. __ . __ ._------_. __ . __ ._--------._-----------------------------

each 
plus shipping 
and handlin g. 

Each book measures 
8If2 x 11 inches 

and contains 
160 pages. 

ITIMEI 
.11:1*1 
BOOKS 



Add a moment of Old World Beauty and Tranquility 
to your next Deep South Tour at . .. 

Longue Vue Gardens 
in historic New Orleans, Louisiana 

One of the nation's exquisite estate gardens is now open to the public. 

Just minutes from downtown Canal Street, you 
stroll through eight acres of lush greenery and 
bursting blooms in a setting reminiscent of the 
gardens of Europe. Longue Vue is a charming 
complex of gardens, each with its own beauty 
and m ystique-the Pan Garden, with charming 
plantations of permanent shrubs and seasonal 
flowers; the Porti co Garden , with its formal pat­
terns of English boxwood; the Yellow Garden, 
where the warmth of golden-hued blossoms 

dominate; th·e Spanish Garden, with its rich 
greensward, statues, loggia and graceful foun­
tains; the Wall Garden, where an old sugar 
cauldron is the focal point for special plantings; 
and the Wild Garden, where trees and shrubs in­
digenous to the semi-tropical Gulf Coast flourish. 
All were masterfully planned by W illiam Platt, 
F .A.I.A. There are over one hundred varieties of 
flowers from near-by and the far corners of 
the world assembled in one spectacular display. 

For information, write Longue Vue Gardens, #7 Bamboo Road, New Orleans, La. 70124 
Open daily from one until five p.m. (closed Mondays) 
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