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Quest Editorial 

Water 

I am often asked "What is wrong with my house plant?" and I often answer, 
"It looks like it is being over-watered." The response to my reply frequently is 
"It can't be. I almost never water it." Then I can answer, "That's the problem. 
Not enough water." It is difficult to state accurately whether more plants suc
cumb to over-watering or under-watering, but in either case the factor water is 
involved. 

Geneticists have enabled us to have varieties of plants superior to the plants 
of a decade ago. Plant pathologists and virologists have enabled us to grow many 
plants free from disease. Fertilizers are improved. Those of us growing plants in 
greenhouses can have sophisticated control of several environmental factors, 
such as temperature, carbon dioxide and day lttngth. All these improvements and 
innovations can be nullified, however, by the person at the end of the hose. The 
decision-making involved in proper watering is crucial. 

I have heard people say, "If water is safe to drink it is satisfactory for plants." 
I never argued with that axiom, until I lived one year in a western city where 
the water t asted fine but plants fared very poorly unless another source of water 
was used. Garden enthusiasts in some parts of the United States take the good 
quality of their water for granted; garden enthusiasts in other sections of the 
country know they are doomed to despair unless they make some arrangements 
for better water. 

Pollution is a word that seldom is omitted from newspapers and water pollu
tion is a serious problem. In many instances the plants might thrive even if the 
water is polluted (this depends on the pollutant) , but the water may not be 
safe to handle or the odor may be too objectionable even to the most ardent 
gardener. We cannot consider water, without paying heed to the topic of pollu
tion. 

Some people do not water their plants until the plants are wilted. This is a 
rather harsh measuring stick. to use to determine time of application of water. 
With some plants, such as the tomato, potential production is reduced each time 
the plants wilt. Most plant processes require water, and a temporary lack of 
water can result in a temporary cessation of the process. Photosynthesis is a plant 
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process that requires very little water directly, but a lack of water to the plant 
results in a wilted condition. The stomates in the leaves close and carbon dioxide 
is then limited. Plant growth, flowering, and yield are affected adversely. 

One process in which water is directly involved is transpiration, which is the 
loss of water from the plant, generally through the leaves. Excessive transpira
tion will cause severe wilting, again with adverse effects on growth and flowering. 
Plants possess some natural protective mechanisms against water loss, such as a, 
waxy cuticle on the leaves, closed stomates, reduced leaf surface, but these protec
tive mechanisms are of little value when water is really deficient. The plants 
will be badly injured or even die, if water is not applied and transpiration 
greatly reduced. Under some field conditions application of water is difficult or 
improbable and transpiration seldom can be restricted by natural means. One 
method that has been studied is the application of antitranspirants to shrubbery 
used in landscape plantings, to plants along freeways, or to other plants of high 
economic or aesthetic value. It is appropriate that such an article is included in 
this issue devoted to water. 

Scientists claim that 7,000,000,000,000 tons of rain fall on the United States 
each year. One would think that would be enough water to meet all our needs 
for plant growth, but the water doesn't all fall when and where we need it. 
Again, natural methods of inducing rain are improbable, but progress has been 
made in "rain-making." The article on cloud-seeding brings the reader up-to-date 
on a very fascinating and important topic. Freedom from drought should be 
tantamount to freedom from the danger of hunger or even starvation in some 
countries. Control of rain also would be welcomed by the home gardener who 
doesn't depend on his garden for his diet, but does get discouraged when a lack 
of rain makes his hobby a difficult task, at best. 

As a horticulturist you should have a keen interest in the many pertinent 
articles on water contained in this issue of The Amel-ican Horticttlt ura l Magazine. 
Good water, pure water, adequate water-these are characteristics you should 
expect in the water you use in your home and in your garden. You also have 
some responsibilities as a pr~cticing horticulturist-you can do your part to 
avoid unnecessary water pollution, you can do your part to avoid wasteful use of 
water, and you can give your support to the agencies that are attempting to 
provide you with better and cleaner and more water. 

Good water, pure water, adequate water will help you achieve success with 
your house plants, success in the greenhouse, and success in the yard. 

SUM ! ER 1971 

Roy A. LARSON 

Professor 
Department of Horticultural Science 
North Carolina State University 
Raleigh : North Carolina 27607 
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Water Needs Of Trees 
THEODORE T. KOZLOWSKl* 

Dr. Kozlowski provides background information on the water requirements 
of tree'S as a basis for better growth and management of these plants in home 
gardens. He is an international authority on the water relations of trees and has 
written a number of books on the subject. 

It cannot be emphasized too strongly 
that water deficits of recently trans
planted trees are infinitely more serious 
than those which develop periodically in 
well-rooted trees. Trees which are 
uprooted and moved with bare roots, or 
even with a root ball of soil, undergo a 
massive physiological shock because 
their capacity for water absorption is 
greatly diminished while transpiration 
demands continue. 

Transplants lose water faster than 
they absorb it. Many small absorbing 
roots are lost and the previously well
established contact of the whole root 
system to a large vol ume of water
supplyi ng soil is greatly disrupted. This 
is the reason for pruning back top 
growth to compensate for root loss in 
transplanted trees. 

The chances of losing a tree are much 
greater if it is moved with bare roots 
than with a root ball of soil. Neverthe
less, the assumption is too often made 
that a "B and B" (balled and bur
lapped) tree is in no danger of desicca
tion after planting. This is not true. 

The capacity of a transplanted tree to 
resume rapid root growth often is criti
cal to survival. Capillary movement of 
water from wet to dry regions of soi l is 
slow and, unless the soil is charged with 
water, continuous root extension i's 
necessary for absorption of water to sus
tain growth. 

"Contribution from the College of Agricultural 
and Life Sciences 

Department of Forestry 
University of Wisconsin 
Madison, Wisconsin 53706 
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The transplanter should be constantly 
aware of one central consideration-that 
anything he does to promote high ab
sorption of water or reduce tran~pira

tion, or both, is useful in improving 
chances for successful transplanting. Ex
treme care should be taken that roots do 
not dry during transplanting. Exposure 
of bare-rooted trees to drying for even 
brief moments may have serious effects 
on reestablishment and survival. 

Later survival will depend on the 
physiological condition of the tree at the 
time of its exposure, weather during 
transplanting, efficiency of transplant
ing, and other factors. If trees are moved 
with bare roots they should be kept 
immersed in water or the roots may be 
packed in moist sphagnum, peat moss, 
straw or sawdust and wrapped in plastic 
or burlap. Water loss can also be con
trolled by various commercial anti trans
pirants (antidesiccants or wiltproofing 
materials) applied as leaf clips or sprays, 
before or after transplanting. (See arti
cle on antitranspirants P. 110.) 

Deciduolls trees are best planted in the 
autumn after the leaves fall and before 
the soi l is frozen or in early spring after 
the soi l thaws and before the buds open. 
The danger of losing trees from desicca
tion increases rapidly as transplanting is 
postponed into summer b@cause leaf ex
pansion and high temperatures acceler
ate wa ter loss. 

The decreased absorbing capacity of 
root systems of transplants can be com
pensated for by decreasing transpiration 
capacity. Pruning of 15% to 40% of the 
bud-bearing branches often is beneficial. 

AMERICAN HORTICULTURAL SOCIETY 



Trees up to 10 feet high require less 
pruning and withstand transplanting 
better than do larger trees. 

The bark of newly transplanted trees 
generally will benefit from wrapping 
with crepe paper or burlap to prevent 
drying and sunsql.ld. Trees with a stem 
diameter greater than one inch should 
be braced to prevent swaying which 
sometimes impedes absorption of water 
through breaking of the soil-root con
tact. 

Trees should be thoroughly irrigated 
after planting and regularly thereafter 
for at least the first few critical years or 
longer to insure that soil water deficit 
w1l1 not be an added barrier to 
maintaining a favorable internal water 
balance. Irrigation to a depth of 15 
inches in well drained soils, at approx
imately weekly intervals is advisable, or 
less often in tight soils. 

Light waterings which wet the surface 
soil only are often wasted as the water 
evaporates rapidly from the soil surface 
and is not absorbed by deep-rooted trees. 
Watering should not be continued into 
late autumn in northern areas of the 
country that are subject to early freezes, 
since this may prolong growth and not 
give the tree enough time to harden off. 

Water Requirements 

Trees are constructed so that they lose 
tremendous amounts of water mainly by 
transpiration as water vapor through the 
stomates (plural) stomate (singular) , 

microscopIc-sized pores 10 to 20 microns 
long usually found on the lower leaf 
surface in most broadleaved trees. 

Stomates are very numerous and gen
erally vary in number in deciduous trees 
from a few thousand to as many as 
100,000 per square centimeter of leaf 
surface. 

Stomatal transpiration occurs in 2 
stages involving evaporation of water 
from wet mesophyll and chlorenchyma 
cells into intercellular spaces of the leaf 
and diffusion of water vapor from the 
intercellular spaces into the outside air 
(Figs. I and 2) . Small amounts of water 

vapor are also lost through the leaf epi
dermis and through lenticels in the bark 
of twigs and branches. The stomates 
generally are open during the day and 
closed at night. 

Whenever tree leaves lose water by 
transpiration or evaporation, or both, as 
on a very hot day, the rate of replace
ment of water by absorption through 
roots may be lower than the rate of loss 
from the leaves. This condition leads to 
dehydration of trees. Water deficits in 
trees can develop more rapidly than 
deficiencies of other growth require
ments, such as carbohydrates or mmer
also 

The crown of a tree eX/poses a vast 
and efficient evaporating surface which 
tends to rapidly deplete water from the 
tree and the soil. For example, an open
grown silver maple (A cel' sacchm'inum) 

\~~....-- Sclerenchymo 

--ftf~~~~~:fdl~!;:-- Po lis 0 dec e II 

SUIIIMER 1971 

-W;;~)f-- X Y I e m 

~~~~~ffit---- Spongy mesophyl l ce ll 
iJl'K~rn:~- Ph i 0 e m 

l-++-1-+\-1r---H-t---1+- Gu o r d ce ll 

Fig. 1. A deciduous tree-cross section of a leaf blade. 
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~~>c.LvZJ}'~~H~r.--~J-- T ran s f u s ion tis sue 

~H~4-'H=-~"'(f.t--- Phloem 

W'=M~4~"<#r'FH---- Xyl em 

\,p,/------ Guard cell 

------ Stomate 

Ch lorenchyma 

.mt-'/--------- Cut i cle 

r"1l'fbL -------- E pi d e rm i s 

JCJ!.'/---------- Hypode rmal sclerenchyma 

Fig. 2. A pine tree-cross section of a needle. 
Figures 1 and 2 show tissue arrangement, intercellular spaces, and stomatal 
pores through which water vapor is lost. [From Kozlowski (1971a). Growth 
and Development of trees. Academic Press, New York.] 

tree that was 47 feet high had over 
177,000 -leaves with a combined leaf 
blade area of a sixth of an acre. 

The numbers of leaves vary greatly 
among trees, but usually all species ex
pose an extensive leaf surface area be
cause leaf numbers and sizes are nega
tively correlated. Whereas a 21-year-old 
catalpa tree had 26,000 large leaves, a 
citrus tree that was only 12 years old had 
over 90,000 small leaves. A flowering 
dogwood had more than 50,000 leaves 
and a hickory tree with about the same 
stem diameter as the dogwood had less 
than 5,000 leaves. 

Evergreen conifer trees produce many 
more leaves than deciduous broadleaved 
trees of comparable age. A 36-year-old 
white spruce (Picea glauca) tree had 
more than 5 million needles. During its 
lifetime, a 23-year-old Monterey pine 
(Pinus radiata) tree produced some 14 
million needles, but had lost about 8 
million so it still carried 6 million of 
these. 

Further insight into the vast surface 
for eVaJporational wa ter loss from trees is 
shown by the observation that an acre of 
forest trees with a basal area (cross sec-
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tional area occupied by stems at ground 
level) of only 60 sq. ft. carried an aggre
gate leaf surface area of more than 5 
acres. 

During a developing drought absorp
tion of water becomes progressively less 
able to keep up with transpirational 
losses and therefore net dehydration of 
trees may be expected over a period of 
days. 

There also is a tendency for trees to 
dehydrate daily when transpiration is 
high even if the soil is well charged with 
water. Hence, water deficits in leaves 
occur commonly during midday. When 
the stomates close at night, both absorp
tion of water and loss by transpiration 
are greatly reduced, but absorption ex
ceeds transpiration. Therefore, trees 
tene! to fill up with water at night. 

A tree is sensitive to its water needs 
and can be dehydrated by excessive 
transpiration or by slow absorption from 
dry or cold soils, or both. Transpiration 
is largely controlled by the above 
ground environment, primarily light, 
humidity, temperature, and wind, as 
well as leaf structure and stomatal open
m g. 

Al\ ! ERICAN HORTICULTURAL SOCIETY 



Absorption of water through roots is 
controlled by the rate of transpiration, 
size and distribution of roots, and soil 
factors, such as water supply aeration, 
temperature, and concentration of the 
soil solution. 

In well irrigated soils, temporary mid
day water deficits in leaves are not seri
ous because leaves take up water at 
night after closure of the stomates. How
ever, as soil becomes progressively drier, 
leaves are less Jikely to rehydrate at 
night and decreased growth or injury 
may follow. If the soil water shortage is 
not alleviated the tr<'le may die. 

Stomatal Closure 

Closure of stomates is one of the ear
liest responses to drought. The stomates 
close when the water content decreases 
in the guard cells that surround the 
stomate pore. As the guard cells lose 
water and turgidity declines the stomatal 
pore closes; when the guard cells again 
absorb water the pore opens and the 
cells become turgid. The plant is turgid 
when in a normal healthy state. Turgidi
ty results from water uptake and a high
er turgor pressure within cells. Tissues 
lacking turgidity are sometimes de
scribed as flaccid and in a state of wilt
ing. 

Dehydration of trees is checked con
siderably by earlier closure of stomates 
during each day of a developing drought 
and by temporary closing of stomates 
during midday. However, the closing of 
stomates during a drought may not pre
vent killing of a tree which loses much 
water directly through the leaf epider
mis by evaporation after stomatal 
closure has occurred. 

Evergreen trees usually undergo more 
leaf dehydration than deciduous trees 
before they close their stomates. 

Leaves may recover slowly after a 
severe drought. But this may cause 
severe damage to stomates which may 
open slowly or not at all when the tree is 
finall y watered. On a given tree the 
stomates of shade leaves are more sensi
tive to water losses than sun leaves. Also 
the stoma tes of young leaves tend to 
close fas ter th an do th ose o f old leaves. 
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Wilting 
As leaves dehydrate and lose water 

they eventually wilt. Wilting varies in 
degree and may be classified as: (1) 
incipient, (2) temporary, or (3) perma
nent. 

Incipient wilting does not cause 
drooping of leaves. Temporary wilting 
~nvolves drooping of leaves during the 
day and recovery from wilting during 
the night. During a sustained drought 
plants temporarily wilted may become 
permanently wilted, a state in which 
plants do not recover from wilting at 
night. Recovery from a state of perma
nent wilting requires rewetting of the 
soil. Trees which stay in a state of 
permanent wilting for an extended peri
od often die. 

Effect of Drought 
Growth in diameter of trees is particu

larly sensitive to water supply. During 
dry years trees produce narrow annual 
rings of wood. During a summer 
drought, cambium growth either slows 
or stops altogether, depending on 
drought severity, and accelerates or be
gins again following rain or irrigation. 
Cambium growth in response to dry and 
wet periods may result in formation of 
"false" or "multiple rings" of wood in 
stems. These often have been mistaken 
for annual rings of wood, leading to 
incorrect estimates of tree age. 

Drought decreases the rate of diame
ter growth in trees not only in one year 
but also in later years. A summer 
drought affects the number of leaf ini
tials which form in new buds for the 
shoots of the following year, and the 
consequent redu ction in foliage reduces 
the amount of growth requirements that 
are translocated downward. 

Reproductive Growth 

Flowering and fruiting of trees are 
influenced by the availability of water a t 
any stage during flo wer bud form ation, 
fl oweri ng, polli na tion, fertili za tion, em
bryo grow th , or fruit and seed develop
ment. However, it is difficult to m ake 
broad generali zations on the effects of 
drought on reprodu cti ve grow th, partly 
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because timing of the cycle of reproduc
tive growth varies widely. 

Flower bud formation often is sup
pressed by drought but the effect may 
not be obvious until the following year 
at flowering time. Sometimes, however, a 
mild water deficit at a critical time will 
increase initiation of flower buds by de
creasing growth of vegetative tissues. As 
many have learned, both the size and 
quality of fruits are improved by an 
adequate water supply before and dur
ing the period of fruit enlargement 

Drought Injury 

Various tissues and organs of trees 
often are injured or killed by drough t 
without necessari ly killing the tree. 
Leaf responses to drought include curl
ing, "scorching," marginal browning, 
early autumn coloration, and premature 
leaf fall. Leaf drying often causes con
siderable water injury to evergreens. 
During winter or early spring days the 
air may warm and cause considerable 
transpiration at a time when water can
not be absorbed by roots from cold or 
frozen soil. This may cause the leaves to 
dry out and turn brown. If drought 
continues, the injury to the plant may 
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occur in die back of twigs and branches. 
Following prolonged and severe 

droughts, stems may become so desic
cated that they crack. In some species 
death of bark in vertical strips and lon
gitudinal cracking may result from water 
deficits. Drought cracks mayor may not 
heal and, if they do not, they provide 
openings for invasion by decay fungi 
and insects. 
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Cloud Seeding Brings Precious Water 
to Parched Land 

A DC-6 aircraft loaded with flares of 
silver iodide took off from Miami Inter
national Airport during the afternoon 
of May 7, 1971. Its mission-to search the 
Florida skies for the right kinds of 
clouds to seed, in the hope of causing 
some rain to fall on the parched ground 
below. 

The plane, one of four belonging to 
the Research Flight Facility of the Na
tional Oceanic and Atmospheric Admin
istration, carried a team of weather 
scientists headed by Dr. William 
Woodley. 

Several hours earlier, Dr. Woodley 
had taken a hard look at a special "mod
el" of tne Florida atmosphere prepared 
with the aid of a high-speed computer. 
The model, based on weather soundings 
made in the early morning, gives a clue 
to the structure, growth, and behavior of 
both seeded and unseeded cumulus 
clouds later in the day. For the sixth 
consecutive day, the verdict was the 
same: "unfavorable for any seeding." 

The weather for more than a week 
had been unseasonably cool and dry in 
large areas of the southeast. Under nor
mal circumstances, most people would 
call it ideal. But Floridians, in the grip 
of the worst drought in the state's his
tory and facing a grim water shortage, 
could not agree. 

The drought was a year old. There 
had been twelve consecutive months 
with less than normal rainfall. Lake 
Okeechobee, the reservoir for most of 
South Florida's water, was perilously 
close to its record low of 10.3 feet above 
sea level. South Florida residents were 
urged to curtail the use of water. The 

• Deputy Director, Office of Publi c Affairs, 
U.S. Department of Commerce, Na tion al Ocea n· 
ic and Atmospheric Administra tion (NOAA), 
Rockville, Maryland 20852. 

SUMMER 1971 

HERBERT LIEB* 

lack of surface and ground water al
lowed salt water to creep inland farther 
than ever before in coastal rivers and 
canals. 

Woodley's project had been under 
way for five weeks by May 7. Since it 
began on April I, nature had provided 
only six days with clouds suited for the 
scientific experiment. In spite of the 
computer's pessimistic outlook, Woodley 
consulted with forecasters of the Nation
al Weather Service and found some signs 
of moisture moving into the area. He 
decided to go up and look around. 
Aboard the aircraft, he scanned the 
Florida skies for two hours, before spot
ting a cluster of cumulus clouds about 
35 miles west northwest of Coral Gables. 
The plane made 12 seeding passes, drop
ping 122 flares of silver iodide into five 
clouds. 

From the windows of NOAA's Experi
mental Meteorology Laboratory at the 
University of Miami, the "explosion" of 
the seeded clouds could be seen. They 
grew from 20,000 feet to 45,000 feet, 
individual clouds merging to form larger 
ones .. Heavy showers were plainly visi
ble, and high-powered radar recorded 
rain falling at the rate of half an inch an 
hour. 

That was "dynamic seeding." It in
volved massive treatment with silver io
dide crys tals to increase the buoyancy of 
cumulus clouds and produce taller, fat
ter, longer-lived clouds. Larger clouds 
give off more rain than smaller ones. 

In South Florida, the Experimental 
Meteorology Laboratory's statistically 
controlled scienti fic ex periments on sin
gle clouds have demonstra ted that, under 
the righ t condi tions, seeded clouds pro
du ce 300-acre fee t of wa ter per cloud
seven times Lhe rainfa ll of llnseeded 
clouds. The same experirnellIs, cond uct-
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ed in 1968 and again in 1970 by Dr. 
Joanne Simpson, Director of the Labo
ratory, and by Dr. Woodley, also sug
gested the possibility that seeding pro
motes the merger of clouds, increasing 
their rainfall over limited areas by as 
much as 10 to 20 .times. 

It was the success of the 1968 and 1970 
Florida-based exper iments that led then 
Governor Claude R. Kirk to ask NOAA 
to help alleviate the state 's water shor t
age by renewing its cloud-seeding proj
ec t in the spring of 1971. Florida's 
present Governor, Rubin Askew, en
dorsed Kirk's request. Dr. Robert M. 
White, Administrator of NOAA, ac
knowledged the request and directed the 
Exp erimental Meteorology Laboratory 
to carry out the experiment from April 
I to May 31. 

At the very beginning of the experi
ment, Dr. Simpson cautioned that it was 
meteorologically impossible for cloud 
seeding to "break" a drought. But as the 
drought and accompanying severe fires 
worsened to emergency proportions, Dr. 
Simpson said : "We are morally obliged 
to make our best efforts available to the 
community." Dr. Woodley, upon being 
named Project Director, stated: "Under 
the most ideal weather conditions, we 
will be able to help alleviate the water 
shortage. A good naturally rainy period 

will be required to fill the reservoirs and 
break the drought." 

During the two-month period, 
NOAA's aircraft were able to seed 
clouds on 14 days. A preliminary evalua
tion showed that on ten of those days 
there were impressive cloud growths and 
cloud mergers. Heavy rain fell in the 
parched Everglades. On April 26 and 
May 22, substantial rainfall also oc
curred in the Miami area. 

At the request of the State of Florida, 
the special experiment was extended 
during the regularly scheduled cumulus 
seeding research program from .June 
through mid-July under the joint direc
tion of Drs. Simpson and Woodley. A 
detailed evaluation of the results for the 
entire period is now under way. 

"I am convinced of the success of 
dynamic cloud seeding under suitable 
conditions," Dr. Simpson said. "We are 
greatly heartened by the apparent suc
cesses during our 1971 program, but I 
would like to re-emphasize that dynamic 
cloud seeding is not optimally or per
haps usefully employed as a tool to 
combat drought. It should be used in 
conjunction with a soundly planned 
water management program. Seeding 
should be done when conditions are 
most favorable and the water stored for 
later use." 

THE MERGER OF TWO CLOUDS 
AFTER SEEDING· MAY 7, 1971 

On May 7, 1971, NOAA's Experimental Meteorology Laboratory conducted 
a cloud seeding operation about 35 miles west northwest of Miami, Fla. Five 
clouds were seeded on this date. Two of the clouds, marked A and B in the 
photos to the right, react.ed spectacularly. 

The photos were taken by NOAA's Research Flight Facility's DC~6 flying 
at 20,000 feet. Camera direction is indicated at the top of the photographs. 

The first picture was taken 22 and 2 minut.es respectively after the initial 
seeding. The later pictures show the continued growth and merging of the 
clouds reaching heights of 45,000 feet and producing heavy precipitation. 

In the last picture the cloud marked "N" is a natural, unseeded, thunder
st.orm that developed 40 miles southwest of the University of Miami. It pro
duced much less precipitation than the merged system AB. 
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TIME 1544 ES T 
A. 22 MINUTES AFTER SEEDING 
8. 2 MINUTES AFTER SEEDING 

TIME 155? EST 
A. 35 MINUTES AFTER SEEDING 
8. 15 MINUTES AFTER SEEDING 

TIME 1625 EST 
j A. 63 MINUTES AFTER SEEDING 

8. 43 MINUTES AFTER SEEDING 

TIME 1642 EST 
A. 80 MINUTES AFTER SEEDING 
8. 60 MINUTES AFTER SEEDING 

TIME 1742 EST 
A. 140 MINUTES AFTER SEEDING 

B. 120 MINUTES AFTER SEEDING 
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Antitranspirants-Effects and Uses 
in Horticulture 

DAVID C. DAVENPORT, KIYOTO URIU, 
MARY ANN W. FISHER, ROBERT M. HAGAN* 

One of the most promising new developments in horticulture is the use of 
materials on foliage to contml wate?" loss of plants. A team at Davis, California 
reports on recent developments in this new field of antitmnspimnts. 

Antitranspirants when properly used 
show great potential in ornamental hor
ticulture and pomology. These materials 
are applied to foliage to reduce water 
losses by transpiration to the atmos
phere. 

By slowing water loss from leaves, 
these "wilt-proofing" materials keep the 
plant more turgid even though watering 
is needed less often. There are three 
types of antitranspirants: (1) compounds 
that form a film over the stomates; (2) 
chemicals that prevent complete stoma
tal opening; and (3) materials that 
reflect incoming radiation back from the 
leaves. Since stomates are portals for 
both loss of water vapor and intake of 
carbon dioxide, covering the stomates or 
reducing their openings, curtails water 
loss and photosynthesis. 

The film-forming group of com
pounds is the focus of this article. These 
include waxes, wax-oil emulsions, high 
alcohols, silicones, plastics, latexes, and 
resins. Ideally, these materials should be 
cheap, nonpoisonous to the plants, resist
ant to breakdown, transparent to essen
tial wavelengths of light, and should not 
interfere with photosynthesis and respi
ration. However, all known film materi
als interfere with the passage of carbon 
dioxide more than with water vapor. 
This suggests that photosynthesis or the 
assimilation of carbon dioxide will be 
reduced more than will transpiration or 
the loss of water vapor. But this does not 
always happen, possibly because the foli-

.. Dr. Davenport, Mrs. Fisher and Dr. H aven 
are in the Department of Water Science and 
Engineering; and Dr. Uriu is in the Depart
ment of Pomology, all of the University of Cali
fornia , Da\·is. 95616. 
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age is incompletely covered by the film 
or because there are interactions with 
fnvironmental factors. 

Besides conserving water in the soil 
and plant, film antitranspirants may also 
yield other benefits from their protective 
layer by reducing damage from insect 
pests, fungi, smog, salt spray, and unde
sirable water u.ptake by fruits from rain 
or sprinklers. 

It is not the purpose of this article to 
compare the several commercial anti
transpirants available on the market, 
but to indicate the effects of and possible 
uses for antitranspirants. 

Applying Antitranspirants 
Antitranspirants are normally sup

plied as liquid concentrates to be diluted 
in water. They are usually applied as 
sprays, on a small scale by hand spray 
gun or aerosol propellant, and on a 
larger scale by mist blower or field spray
er. Application rates for medium-sized 
trees may be about 6-8 gallons of diluted 
spray per tree with a high-volume or
chard sprayer, or only 2 gallons per tree 
with a low-volume mist blower. Plants to 
be transplanted may be dipped in the 
material but it will be necessary to pro
tect the roots from the solution so as not 
to retard water uptake. 

Because of the naturally waxy and 
hairy natures of many leaf surfaces, cov
erage of foliage by an antitranspirant 
film is seldom complete, nor is such 
desirable. Emulsifiers and surfactants 
(materials that cause wetting) in the 
solutions improve wetting. Since many 
plants, particularly fruit trees, have 
stomates only on the under surface of 
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their leaves, spraying those surfaces is 
imperative. 

An antitranspirant material is not 
equally effective under all conditions. If 
the plant has wilted because of dry soil 
and the stomates have closed, an anti
transpirant is of little value. Frequent 
applications of antitranspirant material 
will be necessary in plants constantly 
producing new leaves in the growin? 
season, especially at the outer extremI
ties of the plant where transpiration r~tes 
are highest. In plants that are not actIve
ly producing new leaves one antitranspi
rant application may have an effective 
life of one day to several months, de
pending on the efficiency of the material 
used. 

Toxicity 
Antitranspirant materials of the film

forming type may be toxic to plants, if 
not used in the correct concentration. 
The concentration of the antitranspi
rant can be adjusted according to the 
plant's sensitivity. Thus, RD-9 (product 
of Mobil Chemical Corporation) at the 
suggested concentration of 1:5 caused 
the leaves of several fruit trees to yellow. 
Yet a concentration of 1:9 was found to 
be nontoxic to the leaves of apricots and 
peaches. Olive leaves could tolerate a 
concentration of I :7. Leaves may be 
"suffocated" by a strong concentration 
of antitranspirant material which is rela
tively impermeable to carbon dioxide 
and oxygen. 

An antitranspirant will not cause 
drastic increases in leaf temperature un
der normal growing conditions. Leaves 
dissipate heat chiefly by thermal emis
sion, so there is no danger of heat build
up due to the use of antitranspirants. 
Reducing transpiration with an anti
transpirant should not slow mineral sup
ply to leaves enough to retard growth. 
For example, many xerophytic plants 
such as cacti transpire at very low rates, 
but survive without running into prob
lems of lethal plant temperature or min
eral starvation. 

Growth 

Even in well-watered plants, wilting 
is not uncommon on hot dry days. An ti-
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transpirants can help mmlmlze wilting 
by ensuring the plant's optimum water 
requirements in times of high tempera
ture stress in summer. In other words, 
antitranspirants can help to maintain 
plant turgidity for normal growth . 

Currently available antitranspirant 
films reduce carbon dioxide intake. 
Hence, if growth increases are desired, 
the antitranspirant should be applied at 
a stage of plant development when 
growth is more dependent on cell ex
pa.nsion than on photosynthesis. This is 
illustrated in the following section by 
data on fruit growth. 

Uses in Horticulture 

Initial studies on the effects of anti
transpirants show promising results. 
Problems such as long term effects on 
perennial plants and regulatory stand
ards by the Environmental Protection 
Agency (EPA) have as yet to be worked 
out. Experiments have shown some of 
the potential uses for antitranspirants 
but, at this stage, are offered as· sugges
tions only. 

FTuit tTees : A large farming concern 
in Southern California recently found it 
necessary to transplant 1,000 seven-year
old citrus trees. The digging in such an 
operation results in severe root pruning, 
reducing the trees' chances of survival. 
Some of the trees were sprayed with an 
antitranspirant and some were not. Ini
tial measurements showed that sprayed 
transplanted trees were more turgid 
than unsprayed trees. 

Various experiments show that anti
transpirant sprays improve the water 
balance, (difference between root uptake 
and transpira tion) of fruit trees. Despite 
the reductions in photosynthesis, this 
condition may increase fruit size, espe
cia lly if the trees are sprayed shor tly 
before the fruit matures. 

In August 1970 a 1: 9 concentration of 
RD-9 was sprayed about 2Y2 weeks be
fore h arves t on 'H alford' peach trees 
near Yuba City, Californi a. Fru it vol
ume growth increased 30% between 

III 



w 
:;;: 
::::J 
---' o 
> 

'= ::::J 
0:: 
u.. 

~ 
w 
(f) 

<J: w 
0:: 
U 
Z 

f
Z w 
U 
0:: 
w 
0.. 

60.0. 

JULY 

Co.NTRo.L 

18 21 
AUGUST 1970. 

Fig. 1. Increase in growth of 'Halford' 
peach fruit after spraying the trees 
with RD·9 antitranspirant. 

spray and harvest (Fig. 1) . Final fruit 
volumes were about 5% greater than in 
fruit from unsprayed trees. Although use 
of these materials on food crops will 
require EPA approval, manufacturers 
do not anticipate major approval prob
lems. 

In October, 1969, 'Manzanillo' olive 
trees near Davis, California, were 
sprayed with a 1 Y2 % concentration of 
CS-6432 (an experimental antitranspi
rant from the Chevron Chemical Com
pany) . Also included in the experiment 
was a treatment with simulated rain i.e., 
trees were sprayed continually during 
daylight hours with distilled water for 
1 Y2 days. The antitranspirant and the 
distilled water were sprayed on October 
13, and both treatments increased fruit 
diameter over that of unsprayed trees 
between October 13 and 14. 

Natural rainfall on October 14-15 pro
duced rapid fruit growth in all of the 
trees, but after the clouds cleared, on 
October 16, fruit size was less on trees 
not treated with CS-6432. Thus, rainfall 
enhanced fruit growth only temporarily, 
whereas the antitranspirant had a more 
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lasting effect, giving a final fruit volume 
greater by about 13%. Removal of the 
antitranspirant film from the fruit ap
pears possible during the lye and water 
processing, but this requires further in
vestigation. 

Chen-y Cmcking: Rainfall during the 
later stages of cherry ripening causes the 
fruit to crack, resulting in crop losses of 
up to 50%. Laboratory tests have shown 
that water absorption by fruit, which is 
the cause of cracking, was greatly re
duced by an antitranspirant film. The in
cidence of split fruit was reduced by an 
antitranspirant wax in preliminary or
chard studies. 

Ornamental Horticulture 
Oleander (NeTium olea.nda): The 

California State Division of Highways 
spends about three million dollars annu
ally for irrigating ornamental plantings 
along California highways. Costs pro
jected for future years are much high
er. Watering operations are hazardous 
along crowded freeways. Any reduction 
of irrigation costs for the 1,000 miles of 
oleander plantings along California 
highways would be of great significance. 

Preliminary pot studies with oleanders 
showed that a film antitranspirant re
duced transpiration by about 35%. 
Water savings were greater if the anti
transpirant was applied soon after ir
rigation instead of when the soil had 
partially' dried ou t. The effect of re
tarding transpiration from potted olean
ders is illustrated in Figure 2. Field 
experiments on oleander plantings, both 
on the freeway and on the Davis experi
mental farm, suggested that antitranspi
rants could delay irrigations by two to 
three weeks. 

Since antitranspirants also reduce 
photosynthesis, it was thought that plant 
growth of oleanders would be reduced. 
This would be desirable in highway 
plantings where excessive growth is usu
ally not wanted. However, the anti trans
pirant increased shoot elongation by in
creasing plant turgidity. Mixing the 
growth retardant Alar (5 ,000 ppm) with 
the antiranspirant spray, reduced the 
shoot growth rates, although reduction 
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Fig. 2. Effect of reducing transpira
tion of oleander plants. Initially, both 
pots began with the same amount of 
soil water. Five days later the untreat
ed plant (left) was wilting, while the 
antitranspirant-treated plant (right) 
remained turgid. 

in internode length was not as severe as 
from Alar alone. 

Cut flowers: Experiments on commer
cially harvested and shipped 'Forever 
Yours' red roses showed that antitranspi
rant-treated cut flowers in a vase, lost 
less water than untreated ones. The 
buds opened equally well in both treat
ments. In fully opened flowers, the pet
als were firmer on the treated stems and 
did not drop as soon as those from 
untreated stems. For extending the 
keeping quality of roses, none of the 
antitranspirants tested were as effective 
as a floral preservative. 

Bedding plants: Another area of in
terest to gardeners is the transplanting 
in the spring. Preliminary trials with 
"pony" packs of zinnias, petunias, 
marigolds, and tomatoes indicated that 
the antitranspirants currently available 
do not adhere to the foliage well enough 
to give reliable coverage. However, this 
problem should be solvable as products 
are improved. Until then, no specific 
recommendation is given for using an 
antitranspirant for this purpose. This 
does not mean that treatment will not 
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worK ShOUld one feel like trying a prod
uct. It does mean that chances for 
success will improve as products are per
fected. One should look to present anti
transpirants as a possible enhancement 
of sound horticultural practices, never as 
a substitute. 

There are almost limitless possible 
uses for antitranspirants in ornamental 
horticulture. Among ideas to be ex
plored would be to develop (1) a prod
uct to spray on the lawn so it will not 
require watering while the homeowner 
is away; 2) a product which could be 
used on house plants for the same pur
pose; (3) truly effective materials for 
transplanting all kinds of plants, from 
seedlings to specimen trees; (4) prod
ucts for helping increase the size of 
home-grown fruits and vegetables; (5) 
materials to help grow plants with high 
water requirements in areas which tend 
to be too dry for all or part of the year. 
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Knowing Your Soil And Its 
Water Needs 

PAUL W. UNGER* 

An undeTStanding of the basic needs of plants as to site, light, and water are 
all important to good gardening. Yet the plague of many a gardener is often the 
soi l, particularly as it effects the amount of water available for plant use. Dr. 
UngeT explains many of the problems of soils in relation to water and offers 
useful hints that should be helpful to all. 

That plants need water is well-known. 
Water serves as a solvent and carrier for 
plant nutrients and is essential for cell 
development and plant growth. Numer
ous chemical and physical reactions and 
all biological activities in the soil re
quire water. 

Water is present in all soils. The 
amount present rarely is optimum for 
best plant growth. Even when optimum, 
water remains at that level for only a 
brief period, especially when plants are 
extracting the water for growth. Thus 
soils contain too much or too little water 
most of the time. Plants require ade
quate drainage; at the same time water 
is required for good plant growth. 

Factors that influence the relation
ships between water, soils, and plants 
are discussed under the following main 
topics: (1) infiltration, (2) retention 
and storage, (3) percolation and move
ment, (4) drainage, and (5) erosion. 

Infiltration 

Water added to soil by rainfall or by 
irrigation leaves the surface by infiltra
tion (soil properties permitting); water 
on hard and baked soils may be mostly 
lost by surface runoff. 

Water infiltration and runoff are in
fluenced by soil characteristics, rates and 
methods of application, amount and 
nature of vegetation, or other water 
holding materials such as mulches on 
the soil surface. 

Generally, water application rates on 

.. Soil Scientist, U.S. Department of Agricul· 
ture, Southwestern Great Plains Research Cen· 
ter, Bushland, Texas 79012. 
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most sloping soils should be relatively 
low to keep runoff to a minimum and 
permit maximum infiltration. 

Soil texture and the depth to an im
permeable, or slowly permeable layer, 
strongly influence infiltration. Water 
infiltration into deep sandy soils may 
exceed I inch per hour, whereas in 
shallow soils overlying slowly permeable 
layers or soils having a high clay con
tent, infiltration is much less than I inch 
per hour. 

Water infiltration rates also are corre
lated with the amount of water in the 
soil at the time water is applied. Infiltra
tion into "dry" soils may be high, but if 
the soil pores are already filled with 
water from previous rainfall or irriga
tion, infiltration may be much lower. 

Factors that help maintain high 
infiltration rates of water into any soil 
are a high organic matter content, good 
aggregation (binding together of soil 
particles), and numerous large pores. 
The channels made by insects and other 
soil animals and by plant roots also 
enhance infil tra tion. 

High-intensity rains falling on bare 
soil may cause surface sealing and low 
infiltration. Mulches should be used 
around plants to control runoff and in
crease water infiltration. Grass clippings 
and stems and leaves of plants make 
good temporary mulches; a gravel 
mulch may be the solution to the surface 
sealing problem around perennials as 
well as trees and shrubs. 

Retention and Storage 
Between waterings, plants must de

pend on the water retained and stored 
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Fig. I Shows a soil profile. Water in
filtration, movement, percolation, re
tention, and drainage varies accord
ing to the soil type. 

in soil. In saturated soil, part of the 
water percolates through, provided 
there is no impermeable layer below the 
surface. This water percolates into sub
surface layers and is largely lost for 
plant use; what remains in the surface 
layer is still available to the plant. , 

Available water varies widely among 
soil types, but generally is greatest in 
high silt and clay soils, and lowes! for 
soils having a high sand content. Silt, 
loam, clay loam, and clay soils retain 
over 2 inches of plant available water 
per foot of depth, whereas sandy soils 
retain less than 1 inch per foot of depth. 
During hot weather, plants may use 0.3 
inch or more water each day. Thus it is 
readily seen that a sandy soil would re
quire small but frequent water additions, 
whereas soils containing more silt and 
clay would require less frequent water
ing. 

The water in soils is retained in the 
pores or spaces between solid particles. 
Soil texture affects the ,porosity. The 
kind and amount of organic matter also 
affects soil porosity and some water IS 

retained by the organic matter. 
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Water is held in soil pores by adhesive 
and cohesive forces. By adhesion, very 
thin films of water surround the individ
ual soil particles (clay, silt, sand). Clay 
soils because of their small particle size 
hold more water by adhesion than sandy 
soils. 

Some of the water held by cohesive 
forces is in the range of water available 
for plant use. But the water in the fine 
pores of the soil is held too tightly for 
plants to remove it. Therefore silt and 
clay soils with many fine pores contain 
more ~navailable water than sandy soils. 
A clay soil may contain 2.5 inches of 
water per foot of depth when the plants 
begin to wilt whereas a sandy soil may 
contain less than 1 inch of water when 
percolation ceases. 

Many soils are composed of layers of 
different textures, which have different 
water retaining and holding capacities. 
Such conditions often lead to problems 
in maintaining a water balance over the 
entire root zone of a plant. 

Percolation and Movement 
Percolation is a natural process of 

well-drained soils. Movement of water in 
soil is primarily due to gravitational and 
capillary forces. Percolation occurs after 
the surface layer has become saturated. 
Unless an impermeable layer is present 
(such as clay or rock), water continues 
to move downward by gravity until all 
the free water in the larger noncapillary 
pores is drained from the soil. Free 
water moves below the plant root zone 
and into the underground water table or 
it may escape into ditches or streams. 

When plants wilt, capillary water 
movement has become so slow that the 
amount moved to the roots can no long
er supply the plant'S needs. Likewise 
plants may extract so much water from 
the root zone that they wilt while ad
jacent areas in the soil still contain 
adequate water. Plants cannot obtain 
water from soil much beyond the reach 
of their roots. Although root extension 
does occur, root growth may not be 
rapid enough to keep the plant supplied 
with water. Therefore, it is important 
always to water the root zone area of the 
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plant-not several feet away from it. 
Percolation is controlled by the size of 

the smallest pores through which the 
water must pass. Sandy soils with large 
pores result in rapid percolation, while 
clay soi ls with small pores result in slow 
percolation. However, most soils are 
made up of pores distributed at random 
throughout the soil. 

A common occurrence is for a surface 
soil containing a large proportion of 
sand to be underlain by a clay subsoil. 
In this situation, percolation in the dry 
surface layer may be rapid at first when 
cracks are present, but as the subsoil 
clay becomes wet, it may swell and re
duce further percolation. Percolation is 
also reduced by (1) the clogging of pores 
with dislodged soil particles and fine 
organic materials, (2) the blocking of 
pores by trapped soil air, and (3) the 
dispersion of soil particles by mineral 
salts. Ways to help achieve maximum 
water percolation are by the addition of 
high organic matter to promote soil ag
gregation; mulching; and irrigation 
with water having a low mineral salt 
content. Percolation is also enhanced by 
worm holes, insect burrows, and decayed 
root passages. 

Excessive percolation removes nutri
ents that are essential for plants. This 
may result in poor plant growth unless 
fertilizer is applied frequently. 

Drainage 

Soil drainage in a garden, either too 
much or too little, is often not an easy 
matter to overcome. Impermeable layers 
of rock or dense clay of varying thick
ness, may restrict the downward move
ment of water and can impede good 
plant growth. 

Poor drainage conditions often occur 
on fl a t, nearly flat, or low areas, where 
drainage problems may be severe. Poor 
drainage results in poor aeration and 
high salt accumulation and poor plant 
growth. Continued or frequent water 
saturation adversely affects soil struc
ture, thus reducing infiltration and per
colation of water through the soil. 

Poor drainage may be overcome by 
several methods; (1) by drain tiles, (2) 
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by ditches or slopes, and (3) by raised 
beds or mounds. Drain tiles placed 2 to 6 
feet below the soil surface effectively 
remove excess water. Spacing between 
tile lines ranges from about 15 feet for 
very tight soils to several hundred feet 
for rapidly permeable soils. Suitable out
lets must be provided. The outlets 
should be covered during dry weather 
to prevent the entrance of animals. 
When properly installed the value of a 
tile drain system may be much greater 
than the initial cost and, the system 
would be a permanent soil improvement 
that requires little maintenance. A ditch 
of the correct size may be the most prac
tical method of draining water from 
one or a few low areas. 

In the home garden planters or raised 
beds 6 inches to a foot above the soil 
surface can be very effective for planting 
shrubs and herbaceous plants. New trees 
may be planted several inches above the 
soil line and mulched. To plant high 
may be the difference between success or 
failure with a number of plants in areas 
with poorly drained soils. 

Low relatively flat areas are difficult 
to drain. Such places can be drained best 
by smoothing the surface and providing 
a gentle slope toward a natural drainage 
area. 

Erosion 
Soil erosion may be the difference 

between failure or success in your partic
ular gardening situation. Erosion can 
occur on any soil and can be a serious 
problem in the average home garden if 
not controlled. Much valuable top soil 
can be lost. Erosion causes loss not only 
of soil nutrients but of valuable organic 
matter. Lost soil can not be easily re
trieved and may bury other plants, clog 
drains, fill reservoirs, and reduce water 
infiltration and storage in soil. Erosion 
also causes unsightly gullies and deterio
ration of the soil for plant growth. 

Rainfall causes splash erosion which is 
followed by runoff that causes sheet, rill, 
and gully erosion. Splash erosion begins 
when raindrops strike the soil surface 
like miniature bombs to shatter clods 
and aggregates. Excess rainfall causes 
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water build-up on the soil surface and 
raindrops continue to cause turbulence 
in the sheet flow. This helps to keep the 
small particles in motion and the build
up moves large quantities of soil down 
slope. The result can be serious erosion 
depending upon the kind of soil and 
slope. 

Raindrop splash may lift soil particles 
2 or 3 feet vertically into the air and 
move them as much as 5 feet horizontal
ly. Evidences of splash erosion are the 
soil particles clinging to plants and 
buildings after a rainstorm. To effective
ly reduce splash erosion, the soil surface 
should be completely covered with a 
mulch material or growing plants. 

The destructive effects of erosion de
pend upon the soil texture (clay, silt, or 
sand) and the protective mulch that 
may be present. The nature and slope of 
the soil also strongly influences erosion 
by runoff. Sandy soils erode easily be
cause cohesion between individual parti
cles is low. Detached sand particles, how
ever, may not be moved far because they 
readily settle from the water. Silts and 
clays, when in a well-aggregated or 
loosened condition, are highly suscepti
ble to erosion by runoff water and may 
move great distances after detachment. 
The muddy waters of streams are at
tributed primarily to their silt and clay 
content. 

Other effects of rainfall on bare soil 
surfaces are puddling and sealing of the 
surface and compaction of the soil. 
Raindrops cause the soil particles .to clog 
the pores and channels through which 
water normally enters the soil. Clogging 
and compaction can virtually water
proof exposed soil surfaces during the 
first few minutes of a rainstorm and 
cause serious runoff problems. Surface 
sealing prevents infiltration and reduces 
water storage for plant growth. Thus a 
mulch or plant cover becomes an abso
lute must to protect soils against surface 
sealing in some areas of the garden 
where compaction is a problem. 

Soil that normally is bare and highly 
susceptible to erosion should be main
mained in grasses. Likewise, long rows 
in a garden should run across the slope 
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Fig. 2. Bare soil showing a dense 
crust at the surface, formed when 
raindrops dispersed the surface soil 
particles. This resulted in surface 
sealing and greatly reduced water in
filtration. 

rather than up and down the hill. Or
ganic mulches may also be very effec
tive throughout the year in control
ling erosion. Materials such as leaf mold, 
pine bark, pulver ized black peat, wood 
chips, buckwheat hulls, etc. are effective 
mulches. Also, a gravel mulch can be 
effective around trees, shrubs, and per
ennials. To reduce erosion when irr i
gating, the ra te of application should be 
at a rate lower than the water infil tra
tion rate. 

Know your soi l is a good maxim. A 
knowledge of' a few basic principals of 
soils and water management could be 
highly useful when applied at the right 
time. 
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Plants in Containers 
Need Correct Watering 

Correct watering of plants growing in 
tubs, pots and other containers is essen
tial to success. If they do not get enough 
water, they wilt and may die. If they get 
too much, or if drainage is poor, they 
soon will be ruined. This is true whether 
they are growing on patio, balcony, in 
front of a building, on a window sill, or 
in the living room of the home. 

Soil in containers outdoors will dry 
out faster than the soil in a regular 
garden. The soil surface and the sides of 
the container are all exposed and sub
ject to quick drying. The smaller the 
container, the more frequent the need 
for water (and fertilizer). A petunia 
should have at least a 6-inch pot (6 
inches in diameter and 6 inches deep) , a 
cherry tomato a lO-inch pot, a regular 
tomato plant a 5-gallon container, and 
a rose bush a 12-inch tub. A bushel 
basket is an acceptable substitute for the 
tomato and rose. 

If the container is too small, one may 
have to spend a lot of time keeping an 
eye on the plants and watering two or 
vhree times a day if the soil dries out. 

During hot weather the soil dries out 
rapidly. Sometimes the foliage may lose 
water faster than the roots can replace 
it. The plant wilts. High humidity tends 
to reduce wilting and humidity can be 
increased by sprinkling the foliage with 
water. 

Some gardeners believe that spraying 
leaves with water in the hot sun will 
cause scalding. It isn't true. Studies have 
shown that the water reduced the tem
perature of the leaf tissue under it from 
8 to 20 degrees. 

If wilting is rapid and acute, it may 
cause almost immediate death of the 
plant. But more generally plants are 
subjected to drought over prolonged 

" Garden columnist B altim O?'e N ews Ameri· 
can, Washington Post, and Washington Post/ 
Los Angeles Times News Service. 
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periods of time. As the plant wilts, the 
small pores (stomates) in the leaf close, 
greatly reducing water loss and permit
ting the plant to survive temporarily. 
The closed pores, however, limit food 
production, since photosynthesis re
quires carbon dioxide which enters the 
leaf through the pores. 

Wilting, therefore, reduces the plant'S 
food supply, reduces cell enlargement 
and growth, and eventually puts an end 
to the plant's usefulness. 

Use of wooden tubs for containers and 
tree bark for mulching can lessen the 
need for watering and reduce wilting. In 
general, dark-colored surfaces absorb 
more of the sun's heat than do light
colored surfaces; Black plastic, for exam
ple, absorbs much of the sun's energy, 
while aluminum foil reflects the heat. 

Wood and glass are poor conductors 
of heat. When they are exposed to the 
sun's radiation, a very thin layer of the 
surface absorbs most of the energy. Wood 
is such a poor conductor of heat that 
very little of the energy striking the sur
face moves down into it. 

Do not depend on a rain, even a 
heavy one, to provide enough water for 
container plants growing outdoors, is 
the advice of M. C. Carbonneau, Univer
sity of Illinois horticulturist. The foliage 
of plants will often cause the rain to run 
off without saturating the soil. Locating 
containers in protected areas of patios 
and balconies or under overhangs will 
cut down on the amount of moisture 
they receive during a heavy rain. 

When the soil becomes dry, apply 
enough water to moisten the soil 
throughout the container. Experience 
should help you determine the correct 
amount to apply. If the container has 
drainage holes, apply enough water so 
that it seeps through the holes. Saucers 
should be emptied after excess water has 
drained out of the container. 

AMERI CAN HORTICULTURAL SOCIETY 



Containers without drainage holes are 
difficult to water correctly. Although it 
is necessary to moisten the entire soil 
mass, it is very easy to overwater and 
have water accumulate in the container. 
When this happens, the container can 
be tipped on its side to get rid of the 
surplus water. A trowel or spatula can 
be used to check the moisture in the 
bottom half of the container. 

As a general rule, it is better to keep 
containers, expecially those without 
drainage holes, a little dry rather than 
too wet. 

Sun patterns change throughout the 
growing season. Containers that need 
constant watering in the spring and early 
summer may not be exposed to as much 
sun dming l'ate summer and early fall. 
On the other hand, as plants grow, 
they will use more water, increasing the 
need for watering. Some plants do not 
wilt as quickly or as obviously as others. 

Drainage holes may become stopped 
up. The accumulation of water and ex
clusion of oxygen, may cause root rot. 
The plant wilts during the heat of the 
day and recovers overnight. This is a 
symptom of insufficient moisture (the 
damaged roots cannot provide enough 
moisture). The tendency is to apply 
more water and this just makes matters 
worse. 

Root rot is favored by high soiI mois
ture and a high soil temperature of 80° 
F or more. Soil temperatures are hig1;ler 
in containers than in the garden. In the 
early stages, there is retarded growth 
and off-color yellow foliage. Then as the 
roots die, the top of the plant starts to 
die. 

W atering is the big stumbling block 
for keeping plants attractive in homes 
and offices. More house plants probably 
are ruined by over-watering, under
watering or poor drainage than by all 
other causes combined. 

In many offices and homes people 
often forget to water their plants and 
when they do remember, they use too 
much or too little. If given too much 
water, the bottom leaves may turn yel
low and die. If given too little, the plant 
wilts. Growth processes slow down, mar-
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gins of leaves turn brown or black and 
leaves die progressively up the plant. 

A plant can be watered frequently 
and still die from need of water. The 
feeder roots are the ones which absorb 
the moisture and they are mostly at the 
bottom and sides of the pot. Unless 
enough water is applied to moisten the 
outer limits of the soil in the pot, the 
feeder roots receive none of it. 

The resulting short life or unattrac
tiveness of poorly grown plants probably 
is the main reason so many people have 
switcheq to life-like plastic replicas of 
the more commonly grown tropical foli
age plants. It cannot be because plastic 
plants are inexpensive. The cost of large 
plastic foliage plants may be three or 
four times the cost of a living plant the 
same size. But if the live plant lasts for 
only a short time, then the cost may be 
too much for the short time it is service
able. 

Double Potting 
There is a fairly easy way to solve the 

watering problem for foliage plants. It is 
by double potting. A plant growing in a 
clay pot is placed inside another pot or 
tub, one that is at least two inches larger 
in diameter than the clay pot. The area 
in between the two is stuffed with moist 
sphagnum peat or a mixture of sphag
num and perlite. About an inch of the 
mixture is used to cover the top of the 
clay pot. In other words, the top of the 
clay pot will be submerged about an 
inch below the surface of the sphagnum 
mixture. 

The plant should be thoroughly 
watered before being double-potted. 
Water is never again applied to the soil 
with the plant, but only to the mixture 
surrounding the outside of the pot. 

By using this method, the soil around 
the plant is kept moderately but safely 
moist for rela tively long periods of time, 
and this encourages slow, healthy growth 
of most foli age plants used for indoor 
decorations. 

When a new planting is made using 
the double potting method, the plant 
may need additional water fairly often 
during the first few weeks. One can tell 
by keeping a close daily watch. When 
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drying of the outside mixture is obvious, 
give it some water. If peat has dried out, 
it may be difficult to get it wet again. 

If the double potting method is not 
used, there is only one really good way 
to water house plants. Give them water 
when they need it and as much as they 
need and no more. As the surface of the 
soil dries, it gets lighter in color and 
water is then needed. When it gets very 
dry it becomes firm and sometimes 
cracked because of shrinkage. Most im
portant is that house plants must be 
checked daily and not once or twice a 
week for moisture the year round. It 
doesn't take an expert to follow this 
system. 

Plants in pots can be watered from the 
top and from the bottom. To water from 
the bottom, put the pot in a pan of 
water. Moisture gradually seeps up and 
reaches the top of the .pot. Then remove 
the pot and allow excess water to drain 
off for about 10 minutes. Dunking the 
pot in deep water does the job more 
quickly. When you water on top pour 
until water comes out at the bottom of 
the pot. Wait about 10 minutes for ex
cess water to drain off and then empty 
the saucer. Do not water again until the 
soil feels dry to the touch. 

A good way to water a plant that has 
gone too long without water is to im
merse the pot completely in a pan of 
water and keep it there until air bubbles 
stop appearing. Then take it out and 
allow excess water to drain off before 
returning the plant to its saucer. 

Use lukewarm water or water that is 
at room temperature. Cold water will 
lower the soil temperature and possibly 
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hurt the roots. Hot water also is damag
ing. 

Ordinary tap water is satisfactory for 
house plants. The chlorine and fluorine 
sometimes added to city water are not 
harmful. Rain water and melted snow 
are good. Do not used softened water. 

The danger of light watering once or 
twice a day is that the top portion of the 
soil may be moist while the roots at the 
bottom of the pot may be bone dry. 

When in doubt, it is safer to keep the 
soil slightly dry than soggy wet. Don't let 
it get so dry that the plant wilts. 

While water is necessary to the life of 
plants, so is oxygen. Water displaces 
oxygen in the soil. If after watering the 
plant stands in water that has collected 
in the saucer, some of the roots may die 
because of root rot. If the drainage hole 
in the bottom of the pot becomes 
clogged, and water accumulates in the 
bottom of the pot, some of the roots may 
also die. If the trouble is not corrected 
quickly, the entire plant may die. 

Once a plant has suffered serious in
jury because of root rot, recovery is a 
slow and dubious proposition. 

Plants in a cool room need less water 
than those in a warm, dry situation. The 
more light they get, the more water they 
need. Plants use more water on clear 
sunny days than on cloudy days. As a 
general rule, plants in bloom need more 
water than those without flowers. If they 
get an abundance of sunlight, plants 
may need to be watered twice a day. 
This is particularly true of azaleas, poin
settia's, gardenias, and citrus plants with 
flowers and fruit. 
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Get the Most Out of Water 

Rainfall is highly variable in most 
parts of the country, seldom following a 
desirable even flow. Certainly, it seldom 
provides the continuing needs of plants. 
This means that often we need to sup
plement rainfall to keep plants in good 
condition. Needs vary from garden to 
garden in an area because summer show
ers are frequently spotty-one gardener 
getting more than needed and others 
little or none. Of course, there are areas 
where general drought conditions occur. 
Then too, warnings may be issued saying 
that supplies of water are dwindling and 
that all but the most urgent uses must be 
curtai'led to conserve the available sup
plies. 

When such a condition occurs, the 
gardener must study his watering prac
tices so as to protect his most precious 
plants. Sprinkling is the easiest method 
but, of course, it is the most wasteful of 
water. Soaking the soil by one means or 
another is much less wasteful. Applying 
water directly into the root area through 
a "root-feeder" usually means less loss 
through evaporation. Mulching is an
other way to reduce moisture loss 
through evaporation. 

First, it should be pointed out that 
many farmers and rural gardeners do 
not have access to water for lawn and 
garden. Secondly, it should be noted 
that careful bed preparation, which in
cludes the incorporation of generous 
quantities of humus into the soil to act 
as a moisture reservoir for the roots, can 
be very helpful. It stores excess moisture 
from each rainfall and delivers it as 
needed to the plant roots. 

It should also be mentioned that care
less watering can do more harm than 
good. Light sprinkling of the garden 
does not wet the soil to any appreciable 
depth, in fact, this encourages the 'Plant 
roots to grow toward the surface of the 
soil which leaves the plant more vulner-

* Garden Editor, Evening Star, Washington, 
D.C. 
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able to drought in times of scarce rain
fall. 

Also, overwatering can be injurious to 
the point where plants suffer. I have 
seen roses so overwatered that they were 
showing magnesium deficiency. When 
plants are overwatered, the roots may be 
unable to obtain needed air, and in a 
water-logged soil, the leaves may turn 
yellow and fall. We must always balance 
our watering to the rainfall so as not to 
waste water or overwater our plants. A 
rain gauge is one means; a coffee can is 
equally helpful (Fig. 1). Persons of ex
perience who are sharp-eyed can tell 
from the appearance of the plants 
whether or not supplemental watering is 
needed. 

There are two other considerations 
that we might keep in mind should 
severe drought conditions prevail. First, 
we should conserve our supply of water 
for the most important plants. Obvious
ly, trees are first, shrubbery comes sec
ond followed by perennials and annuals. 
Shallow-rooted trees and shrubs are 
more likely to suffer drought injury than 
deep-rooted kinds, as for example hem
locks and azaleas. Lawn in most areas, 
especially the bluegrass and fine-leaved 
fescue turf may be neglected because 

Figure I 
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Figure 2 

they will go dormant until the fall rains 
and then revive without serious loss. Of 
course we can apply water whenever the 
grass shows signs of wilting and keep it 
green throughout the summer; but few 
pay attention to the grass until it begins 
to brown and has started into a dorman
cy which watering will not help. In this 
condition, we should let it become com
petely dormant in spite of our antipathy 
to a brown lawn. 

Secondly, we should try to make the 
available water supply go as far as pos
sible. Mention was made of using a 
root-feeder attachment (Fig. 2) on the 
hose which will place the water in the 
root area. Lacking this, we can take a 
large juice can, punch a few holes in the 
bottom and set it into the soil near a 
tree or shrub. When the can is filled, the 
water will seep into the soil well below 

Figure 3 
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ground level and thus reduce evapora
tion loss. A clay tile buried vertically in 
the soil and filled with water, will help 
to put the water into the root area. 

There are problems of watering beds. 
Where the ground is level, shallow 
ditche~ may be made which will carry 
the water to the plants (Fig. 3). If the 
ground is sloping, it is possible to carry 
the water in ditches back and forth so as 
to reduce rapid flow and permit it to 
soak into the ground. If this is not 
practical, we may use either a cotton or 
a plastic soaker hose which allows a slow 
application of water to the soil surface. 
In addition to the above methods, we 
also have sponge devices that reduce the 

Figure 4 

flow of water and allow it to soak into 
the ground without run-off. 

In watering trees and shrubs, it is 
good practice to dig a depression around 
the specimen and mound up the excess 
soil to hold the water until it can soak 
into the ground (Fig. 4). A more pre
tentious method is to lay a line of tile 
in flower beds before planting, at least a 
foot below soil level. The slope of the 
tile should carry the water the full 
length of the bed. At the upper end it 
can be brought to the surface where 
water from the hose (or other source) 
can be poured into it. This insures the 
water going into the root zone with the 
minimum loss. However, this system 
does not work too well in deep sandy 
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soils, nor is it satisfactory in areas of 
alkaline waters where subsoil drainage 
has been provided for periodic flooding 
to remove the excess salts. 

Soil conditions must always be consid
ered when planning a watering pro
gram. Soils with poor subsurface drain
age, especially those that have been com
pacted by a bulldozer in grading oper
ations, should be watered sparingly and 
more often than those with normal struc
ture. Sandy soils do not hold water un
less they have been improved by the ad
dition of organic matter such as humus, 
peatmoss, compost, or leafmold, or are 
underlaid with a tight substrata. Loam 
soils, such as clay loam and silt loam 
are much easier to handle than are the 

" 

Figure 5 
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sands and heavy clays. Peaty soils are 
seldom a problem since they hold mois
ture for a considerable period. 

We note that some municipalities that 
provide "city water" have one good sug
gestion and that is to do the watering 
during mid-day when the normal use is 
at the lowest level. This is a good sugges
tion because watering at night, while 
theoretically involving less loss by evap
oration, has a possible bad effect-the 
spread of fungus diseases. 

.In areas where rainfall is spotty or 
where periods of summer drought are to 
be expected or soil conditions cannot be 
modified, we might give more attention 
to using those kinds of plants which are 
noted for their drought resistance. The 
Nehrlings have provided us with exten
sive lists of such kinds which should 
help us plan our gardens to withstand 
the vagaries of Mother Nature. [Easy Gar
dening With Drought-Resistant Plants 
by Arno and Irene Nehrling, Hearthside 
Press, Inc.] Plants recommended in this 
book should be on the must list for gar
deners in the new suburban areas. 

Let us hope that rains come soon. In 
the meantime, be sure that all trees, 
shrubs, annuals, and perennials are well 
mulched so that we will not have to 
water the hard way. Next year, make 
certain that every bed is deeply dug and 
a generous supply of humus is worked 
into the soil which will hold the excess 
from one rain until the next one arrives. 
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PHOTO F. G. MEYER 

Water displays at the Generalife, Granada, 
Spain epitomize the refreshing coolness of 
water in the garden. 

Water as a Decorative Element 
HEN R Y T. SKI N NE R * 

Water is the difference between rho
dodendrons and a bank of mesquite and 
cacti, between luscious and mediocre 
strawberries, or between a velvet lawn 
and a crabgrass sand patch. But of itself, 
aesthetically, water can also spell the 
difference between a restful or tiring, 
an exciting or a drab landscape. 

As a pool or streamlet, as fountain or 
cascade, water is capable of adding im
measure ably to the interest of any gar
den. It can bring movement, variety, 
and music. It has a universal appeal 
borne of its impact upon human emo
tions. 

Quiet pooIs and ponds bring a sense 
of peace and placidity. As reflectors of 
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light, their surfaces are reflectors also of 
objects, the sky, of plant images, and of 
impressions of the mind. 

Sparkling cascades are soothing to lis
ten to, and to watch. Waterfalls suggest 
playfulness, bring shimmering light pat
terns and changing music, as shattered 
rivulets are dashed from rock to rock to 
dimpling, echoing water-hollow. 

Freestanding fountains are unique 
among all art forms for the varied and 
varying architecture of the water mass. 
Light-catching, upswelling, and in con
stant process of joyous renewal, foun-

• Director, National Arboretum, U.S. Depart
ment of Agriculture, Washington, D.C. 20002'. 
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tains have been the inspirers of art, 
poetry, and music throughout the ages. 
They provide emotional stimulation to 
any beholder of average sensibilities. In 
the atrium or in even the smallest gar
den, a wall fountain or a tiny pool 
provides constaI)t interest, coolness, or 
mini music. 

From a philosophical standpoint, the 
only prerequisite to water's maximum 
contribution, aesthetically, is that the 
circumstances of its use be tasteful and 
in h armony with the garden setting. A 
natural pond or stream is likely to 
present few problems, but how many of 
us can count a blessing of this kind? Our 
own use of water is most likely to be a 
manufactured one. If this use is essen
tially of a formal or architectural nature, 
few problems wiIl arise, provided that 
the general concept of the water feature 
is interesting, good, and in pleasing 
architectural harmony with the immedi
ate surroundings, of whatever traditional 
or 'contemporary style these may chance 
to be. If, on the other hand, we are seek
ing a naturalistic effect, in natural sur
roundings, please let us remember that 
our product can be killed by the thought
less introduction of flagrant artificialities I 

The use or misuse of rocks may serve 
as an example. 

The edge of a naturalistic pond invites 
the inclusion of rocks to suggest the 
presence of a deeper hidden mass which 
has been partly exposed by weathering 
and by lapping of the water. A few rocks 
only may be needed for placing part in 
and part out of the water, along but one 
or two portions of the pond's margin. 
The mistake so frequently made is to 
entirely surround the pond with stones, 
flat or evenly irregular like the teeth of 
some prehistoric monster. A continuous 
stone border, however naturalistic it is 
intended to be, should seldom if ever be 
used around a pond or pool of other 
than formal design. Concrete or plastic 
liners are concealable by better means 
than this. 

Effective naturalism in the use of 
water (at which the Japanese are past 
masters) asks only that the precepts of 
nature be not too obviously ignored. 
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The pond or stream should fit the 
scheme in a basically natural way. A 
waterfall should preferably appear, not 
like a flight of steps, but as if nature had 
made it. And, just as a stream will not 
naturally appear from nowhere at the 
highest point of a rocky eminence, so 
will a pool be out of place on a hillside, 
if there is nothing more than a bank of 
soi,l to keep it in ' position; long ago the 
water would have cut through the soil to 
flow downwards and collect only in the 
lowest discoverable depression. If a 
stream turns, there should be evident 
some reason for its turning, a rock ledge 
or a fallen boulder. If it cascades over an 
isolated rock, it does so only because it 
cannot get around that rock by cutting 
through softer material. An earth em
bankment to such a waterfall would be 
detectably unnatural. Principles such as 
these may, on the surface, seem unim
portant, but neglect them and the at
tempt at the naturalistic use of water 
will be sadly unconvincing. 

Old Faithful aside, the fountain may 
usually be regarded as a formal expres
sion of water use. It relates to architec
ture or to architectural settings and 
thus, with formal pools, becomes easier 
to install, with less aesthetic risk, by the 
novice designer gardener. And, of 
course, forms have changed, even for the 
fountain, with . the flowering of twen
tieth century art. Bizarre styles have 
evolved in which varying configurations 
of dripping and spouting pipes spew 
water into many sizes and configurations 
of metal or concrete basins, bowls, and 
puddles. In almost dramatic advance, 
technology, moreover, has been brought 
to bear upon the naturalistic. By selec
tion of a plastic rock pile of the desired 
height and color, a mountain torrent 
can now be induced to emerge, by illu
sion, from the corner post of the patio's 
louvered fence; and demands upon the 
installer are minimal. While the inspira
tional impact of an installation of this 
kind is of muted quality, the water tries 
h ard, even under these circumstances, 
and to the discerning viewer an emo
tional reaction can be virtually guaran
teed. 
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Choosing Among The Hostas 

Hostas or plantainlilies, widely known 
among gardeners as funkias, have long 
been valued for the interest of their 
foliage, for their adaptation to shade, 
their hardiness and ease of culture. It is 
now more than ten years since an article 
about hostas by the late Frederic P. 
Lee, illustrated with excellent drawings 
and photographs, appeared in this mag
azine (4). Since that time, interest in 
them has led to the formation of the 
American Hosta Society. Many recent 
importations from Japan and the discov
ery of attractive sports and chance seed
lings by sharp-eyed gardeners have 
swelled the number of interesting culti
vars and species. There has been a lim
ited amount of ,purposeful hand cross
ing, and some work with colchicine to 
induce tetraploidy. 

It is in the foliage that hostas present 
us with the greatest range of variation. 
In size, there are plants with leaf blades 
more than a foot long, and a foot wide. 
At the other end of the scale, there are 
plants with leaf blades but one inch 
long, and half an inch wide. There is a 
range in leaf color from those with glau
cous leaves to those that have foliage 
that is yellow through the whole sum
mer; and, of course, there are the many 
variegated kinds-those with leaves vari
ously edged, blotched or striped with 
white, cream, or greenish yellow. Leaves 
can also be long and slender or rounded, 
leaf bases can be strongly cordate, or 
narrow gradually to the petiole. Leaf 
margins can be wavy or rippled or 
rather twisted. 

Considering the vagaries of the foliage, 
it is tantalizing to have the flowers of 
plantainlilies so stable. In color, most of 
the flowers will be found to fall into the 
S Purple segment on the Nickerson Col
or Fan. The flowers of some lean slightly 
to 2.S Purple, which is a little bluer. 
Flowers that seem to be pinkish are 

* 735 Harvard Ave., 
\·ani a 19081. 
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GERTRUDE S. WISTER* 

simply more dilute purple, up to S P 
8/ S, while those flowers that ·are de
scribed as blue are of a more concentrat
ed purple. Rasta ventricasa) the 
"bluest" of the hostas, sometimes called 
H. caeTUlea) is light purple (S P 6/ 7) 
outside, and moderate purple (S P 
S /9) inside. However, we also find 
among the plantainlilies some with flow
ers of purest white, that color striven for 
but not yet attained through many gen
erations of breeding marigolds and hem
erocallis. Yet at least one worker with 
hostas believes that some day we shall 
have kinds truly redder or bluer than 
those we now have. 

A Selection Of Hostas 
The choice of garden flowers is always 

a matter of personal taste, and anyone 
who grows many of a certain group is 
bound to prefer some to others. Much as 
I like certain hostas, others strike me as 
being rather dowdy and lacking in dis
tinction. Your real hosta enthusiast, of 
course, revels in having one or two hun
dred kinds, and is always on the lookout 
for more. He is addicted to trading with 
other enthusiasts. I, too, am happy to do 
a little trading but am not averse to 
discarding those plants that do not seem 
to be sufficiently interesting to be given 
room in an area where many other kinds 
of plants are also grown. 

It may be, also, that the differences in 
climate and soil make my cast-off some
one else's treasure, and this applies es
pecially to plants with yellow foliage. I 
suspect that it may be early hot spells in 
the Philadelphia area that bring out the 
green in leaves that would retain their 
distinctive color longer where it stays 
cool. 

First I have listed fifteen plantainlilies 
that seem to me to give a good range in 
aspect and blooming season in my gar
den. Later on I have added a list of 
hybrid plantainlilies along with the 
names of scarce kinds that are still diffi
cult to obtain. The customary single 
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quotes are used to indicate established 
cultivar names; double quotes indicate 
names in wide use which are of doubtful 
status, or no status at all beyond that of 
wide use. Since the nomenclature of 
hostas is extraordinarily confused, I have 
also included the names of the botanical 
authors. Pertinent synonyms are also in
cluded. 

PHOTO GERTRUDE WISTER 

Fig. 1. The fragrant plantainlily, 
Hosta plantaginea. 

HOSTA PLANTAGINEA (Lam.) 
Asch. (Fig. I), Syn. Funkia subcordata 
Spreng. Fragrant plantainlily or August 
lily. This has to lead my list. Large 
leaves, blades about 10 inches long by 5 
inches wide, are a shining strong yellow 
green. In August scapes arise above the 
two-foot mound of foliage to about 30 
inches, each bearing 20 to 30 flowers , 
These are surpassingly fragrant, pristine 
white, 5 to 6 inches long (largest of the 
hostas), opening in the evening. Even 
large plants do not produce many 
scapes, but every flower counts. The 
variety grandiflora (Sieb.) A. & G. is 
said to have more elongated leaves and 
acute perianth lobes. I think this is the 
one we have. It is a native of China. 

Among the many plantai nlilies with 
white-edged leaves I choose the follow
ing trio differing from each other in size. 

HOSTA CRISPULA F. lVIaekawa. 
(Fig. 2) . Syn. H. fOTtun ei var. mm'gina
to-alba L. H. Bailey. There is a fine 
clone grown in this country under the 
name of the synonym which is notable 
for the stately yet graceful posture of the 
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PHOTO PAUL E. GENEREUX 

Fig. 2. Hosta crispula is the most 
stately and graceful of hostas with 
white.edged leaves. 

foliage. The tapering, wavy leaves, 
strongly margined with white, are nearly 
a foot long by 6 inches wide, on petioles 
to 14 inches long, making a mound from 
18 inches to two feet. The flowers in 
July, rather pale purple on scapes up to 
4 feet, are not its strong point, but it is a 
superb foliage plant. There are clones of 
H. crispula from reputable European 
sources that differ in height and time of 
bloom. The one common in Sweden, 
described by Hylander, is apparently 
lower. True crispula should have the 
wavy, tapered leaves and produce an 
abundance of viable seed (not likely 
to give white-edged seedlings). The 
clones H. fortunei marginato-alba and 
one called H. fortunei obscura albo
marginata can be differentiated from H . 
crispula by their flat, less tapered leaves 
and little or no seed. 

HOSTA DECORATA L. H. Bailey. 
Blunt plantainlily. This has been called 
'Thomas Hogg', but there are one or 
more hostas of similar size with white
edged leaves in commerce under that 
name, Hosta decomta is unmistakable. 
It is of medium size, with white-edged 
leaf blades about 6 inches long by 4 
inches wide, rounded at the apex. The 
distinctively urn-shaped flowers appear 
in August on scapes about 24 inches 
high, giving a well-proportioned plant 
with the two-foot mound of nea t foliage. 
Copious seed is produced. 
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PHOTO F. R . WILLIAMS 

Fig. 3. Mrs. Williams found the dainty 
white-flowered Hosta 'Louisa' as a 
chance self-sown seedling in her gar
den. 

HOST A 'LOUISA' (F. R. Williams) . 
(Fig. 3) . This has been listed as F.R.W. 
#537, H. minor alba white edge, and H. 
lancifolia albamarginata alba. The small
est of my trio has leaf blades about 4Y2 
inches long by 1 Y2 inches wide, and 
makes a mound of about 14 inches. The 
flaring pure white flowers, freely pro
duced, appear on well-proportioned 
erect scapes in mid-August. This is a 
charmer, offering good contrast to its 
larger relatives. It produces good seed. 

HOSTA SIEBOLDIANA (Hook.) En
gler. Syn. H . glauca (Sieb.) Stearn. This 
variable species is probably at its most 
effective in the variety elegans H yland
er, with its large leaves, sometimes ex
ceeding a foot in length and almost as 
broad, strongly puckered between the 
prominent veins. Leaves are blue-gray, 
especially earlier in the season, from the 
waxy secretion on the leaf surfaces like 
the bloom on a plum, which tends to 
wear off in summer storms. The flowers 
of this hosta are so faintly tinged purple 
that they have a grayish look, and they 
hardly show above the handsome foli
age. Still, they are abundantly produced 
and do add interest in the shade during 
the latter part of June. Fertile seed is 
produced in quantities; offspring is 
r ather variable. 

HOST A T ARDIFLORA (Irving) 
Stearn. (Fig. 4) .This choice plant is, as 
far as I know, the last of the hostas to 

128 

bloom. Its season begins here in mid
September. The light purple flowers 
open directly above the foot-high 
mound pf moderate olive green. The 
glossy leaf blades are about 5Y2 inches 
long by 2Y2 inches wide, tapering to the 
apex, but there are forms that vary in 
leaf proportions. There may be as many 
as 50 flowers to a scape, set closely to
gether. Its good proportions, fine dark 
foliage and pretty flowers make this a 
true garden jewel. 

PHOTO F. R . WILLIAMS 

Fig. 4. September brings the delight
fullight purple flowers of Hosta tardi
flora. 

HOST A "NAKAIMO" is probably a 
clone, but is usually listed as a species. It 
is sterile, or nearly so, and H. capitata 
(Koidz.) Nakai may be one of its par
ents. It is effective for its large foliage 
and freely produced attractive flowers. 
Leaf blades are slightly wavy heart
shaped, about 10 inches long by 6 inches 
wide, on petioles about twice as long, 
making a two-foot mound. The many 
scapes vary from 2 to 4 feet in height. 
The light purple flowers open in July, 
with as many as 35 to 40 crowded into 
the top 5 to 7 inches of the scape. The 
floral bracts are whitish, tinged pale 
purple, making the congested cluster of 
bracts and developing buds very attrac
tive. The scapes lean gently toward the 
light without sagging in the dispirited 
way of some plantainlilies. 

HOSTA N AKAIAN A F. Maekawa 
(Fig. 5) has been distributed as H. 

"Nakaimo Minor". It is a delightful 
small plantainlily, blooming about two 
weeks earlier than "Nakaimo", and 
quite similar to it. The leaves are less 
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PHOTO GERTR UDE WISTE~ 

Fig. 5. Hosta nakaiana in fruit. The 
seed pods are crowded at the tops of 
the scapes. 

cordate, about 3Y2 inches long by 2Y2 
inches wide on 7-inch petioles, making 
an 8-inch mound. The scapes rise to 
about 2 feet, bearing up to 15 flowers 
crowded into the top two or three in
ches. The flower color is light purple, a 
little deeper th an that of "Nakaimo", 
and the expanding flower clusters with 
their light bracts are very a ttractive. It 
produces an abundance of good seed. 
Part of the seedlings should come true. 

PHOTO GERTRUDE WISTER 

Fig. 6. The (lime in the center pot 
gives scale to the five-year-old seedling 
of Hosta venusta. To the right is an H. 
venusta seedling with slightly larger 
leaves. To the left is a young division 
of the slender-leaved Hosta longis
sima. 
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HOSTA VENUS TA F. Maekawa. 
(Fig. 6) . Smaller than H . nakaiana, and 

variable in size, down to miniatures 
making leaf mounds only three or four 
inches high, with six-inch scapes. A 
plant of average size gives scapes about 8 
inches high, and leaves about 1 Y2 inches 
long, and a half as wide, on 3-inch 
petioles. Our oldest plant is somewhat 
larger than this (leaf mound to about 9 
inches) but has given seedlings varied in 
size (not counting the obvious hybrids) 
some very small. The smallest plants are 
less liable to produce seed. Bloom is the 
latter part of June. 

PHOTO PAUL E. GENEREUX 

Fig. 7. HostfJ~ sieboldiana 'Frances 
Williams' maintains its effective color 
contrast throughout the summer. 

HOSTA SIEBOLDIANA (Hook.) 
Engler 'FRANCES WILLIAMS' (G. 
W. Robinson) . (Fig. 7) . Sold also as H. 
s. aUTeo-marginata or as H. s. "Gold 
Edge" or "Yellow Edge. " It bears the 
name of Mrs. Frances Williams, who for 
many years was an enthusias tic grower 
of plantainlilies. She picked it ou t from 
a batch of sieboldiana seedlings at the 
Bristol Nurseries. The leaves are broadly 
and irregularly margined with green ish 
yellow which matures to strong yel
lowish green. The contrast with the cen
ter of the leaf is good throughou t the 
season. Leaf mound and scapes are 
about the same height, the flo wers near
ly white. It is possible to ge t gold-edged 
or all-yellow seedli ngs from th is plan t. 
'Golden Circles', broad gold-edged, is 
one of these. 
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HOSTA 'ROYAL STANDARD' 
(Wayside Gardens). This hybrid has 

some of the fragrance of one of its 
parents, H. plantaginea. It looks like a 
very large "Minor Alba", with 42-inch 
scapes rising above the 30-inch leaf 
mound. It makes a large-leaved, free
flowering, big, stately plant. Bloom be
gins in mid-August. 

HOST A 'BETSY KING' (F. R. 
Williams) is a chance seedling found by 
Mrs. Williams in her garden, and, I 
think, the finest representative I have 
seen of what I call August Hybrids for 
my own convenience. This well
proportioned plant has heart-shaped 
leaves about 7 inches long by 5Y2 inches 
wide, on IS-inch petioles, making a 
mound about IS inches high. The erect 
scapes, about 20 inches high, appear in 
late July, bearing slightly cupped flowers 
resembling those of Hosta decorata. 
They are solidly colored light to moder
ate purple outside; there are six white 
stripes inside where the segments are 
joined. 

PHOTO P A UL E. GEN EREUX 

Fig. 8. Warm weather turns the cool 
weather yellow and green contrast of 
Hosta fortunei 'Albopicta' (H. f. viri
dis marginata) all green, but in spring 
and early summer it is a striking 
plant. 

HOSTA FORTUNEI (Bak.) Bai ley 
'ALBOPICTA' (Miq.). (Fig. 8). This is 
usually known in this country as H. f. 
'Viridis Marginata'. During the early 
spring and until the foliage is fully ma
tured, the leaves of this large-leaved 
hosta are very pale green in the center, 
edged with darker green, making a very 
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effective plant. The pale center may last 
longer in cooler climates than ours, but 
by early June here the color contrast is 
about gone. The flowers, like most of 
those of the fortunei group, are very 
pale purple with faint stripes inside. 

HOSTA VENTRICOSA Stearn Syn. 
H. coerulea (Andrews) Tratt. Other 
hostas may also be sold under the name 
H. coerulea. A large plant with glossy 
deep green leaves twisted at the tips, 
abou t 10 inches long by 8 inches wide. 
Above the two-foot mound the scapes rise 
in early July to about 3 feet. The flowers, 
not blue as often claimed, but light 
purple outside and moderate purple in
side, are distinctively bell-shaped, the 
main part of the flower swelling out 
abruptly from a narrow tube. The seeds 
of this species give a perfectly uniform 
progeny, but it will pollinize other plan
tainlilies, giving hybrids. I have often 
seen large stands in semi-wild situations. 
There is no mistaking it. It is a native of 
China. 

HOST A "MINOR ALBA" (Hort.) 
winds up my list, but surely is not last 
in my affections, althol)gh the fragrant 
plantainlily is first. I am sticking to 
the name for it long known and widely 
llsed in catalogs, which has no botanical 
standing. It is known only as a garden 
plant of mysterious origin in the West
ern Hemisphere. In this country, it must 
be considered a strain, having been 
grown from seed, and the white-flowered 
seedlings selected for sale. At its best, it 
is a foot-high mound of slender leaves 
about 6 inches long by 1 Y2 inches wide 
topping 8-inch petioles. In August the 
erect sca pes rise from 24 to 30 inches, 
bearing up to 20 pure white flaring flow
ers. It is a pretty thing, and a gem for late
summer shade. Two clones, 'Snowflakes' 
and 'Tinker Bell', are seedlings from it. 

I have omitted many well-known 
hostas. There is much information 
about these in Mr. Lee's article of Octo
her 1957, which was reprinted in the 
July 1967 issue. The captions of Plates 6 
and 7 were reversed in the earlier issue. 

Among the Very New and Scarce 

It is interesting that among new
comers from Japan there are so many 
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small species and varieties. The follow
ing 'are low-growing very attractive addi
tions to the shady garden: 

HOST A LANCIFOLIA var. THUN
BERGIANA £. SUBCROCEA F. Maek
awa. The foliage stays a brilliant yellow 
green all summer. The growth of this 
little plant is very slow because of the 
low amount of chlorophyll it contains. 
The leaves are about 3 inches long by % 
of an inch wide. The flowers appear in 
mid-August. This plant has been circu
lating under the name H. tosana, which 
is a name for another species. 

PHOTO GERTR UDE W,STER 

Fig. 9. The small-leaved Hosta called 
Kabitan by the Japanese retains its 
attractive color contrast all summer. 

HOSTA LANCIFOLIA var. THUN
BERGIANA f. KABITAN F. Maek
awa (Fig. 9) is a most unusual small 
plant. Its slender leaves are brilliant 
yellow-green edged with moderate olive 
green, giving a good contrast. It, -too, 
grows slowly, and produces its flowers in 
mid-August. It has circulated as H. cla
vata, which is not this plant but another 
species. 

HOST A LONGISSIMA Honda. 
(Fig. 6). This plant is new in our gar
den, and it will take two or three years 
for it to assume anything like a typical 
appearance. The leaves are said to reach 
over a foot in length, but I think this 
includes the petiole, into which the very 
narrow leaf tapers. The mound is sup-
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posed to be about a foot high, the ma
ture leaf blades an inch or less in width. 
Bloom is in late August, and the scapes 
are said to reach 20 inches. 

The following plantainlilies are 
larger and taller than the preceding. 

HOST A TOKUDAMA F. Maekawa. 
Syn. H. sieboldiana glauca N ak'a.<iino. 
Syn. H. glauca Hort. not Stearn. A neat 
plant, smaller than sieboldiana, with in
tensely glaucous rounded leaves, cordate 
at the base, about 8 inches long that 
tend to turn up around the edges like 
saucers. It is slow growing and compact, 
making a mound about 15 inches high. 
The very pale purple flowers appear in 
late June on scapes a foot to 18 inches 
high. 

PHOTO GERTRUDE W,STER 

Fig. 10. A neatly scalloped leaf of 
Hosta 'Green Pie Crust'. 

HOST A 'GREEN PIE CRUST' (F. 
R . Williams). (Fig. 10). This chance 
seedling found by Mrs. Williams in her 
garden is notable for the neatly rippled 
edges of the large heart-shaped leaves. It 
is the offspring of the wavy-leaved plant 
known as H. fortun ei var. gigantea 
Bailey, more correctly called H. elata 
Hyl<ander. 

HOST A 'KROSSA'S REGAL' (Fig. 
II ) may also be called "T all Regal", 
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PHOTO G ERTRUDE W,STER 

Fig. 11. Hosta 'Krossa's Regal' makes 
a handsome mass of blue-gray foliage. 

"High Boy", and "Krossa's A-3". This 
plant, probably a hybrid of H . nigrescens 
(Makino) F. Maekawa, is notable for 
the heavy gray-blue dusting of leaves, 
petioles and scapes. The leaves, about 10 
inches long by 5 inches wide, are borne 
high on long petioles, giving a regal 
look. Scapes are very tall, to 50 inches, 
bearing very pale purple flowers in late 
August. The plant is sterile, or nearly so. 

These are only a sampling of the 
plantainlilies that have entered the gar
den scene during the past ten or fifteen 
years. Naturally, I have mentioned the 
ones that seem to be most interesting. 

Small Hostas From Seed 
Small hostas are scarce, and ,the true 

species can be increased by seed. Howev
er, the writing of this article has brought 
me to realize that I must relocate some 
of our small ones before they bloom this 
spring. Those that bloom 'at the same 
time should be kept as far away from 
each other as possible. Seedlings of a 
small hosta that are hybrids with a 
larger species can be easily separated 
from the self-pollina ted seedlings on the 
basis of size alone. But two small species 
crossed together could produce a hybrid 
population without notable distinguish
ing characteristics. 
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It is difficult to get good seed from 
late-blooming hostas. If seeding stalks are 
cut and brought inside, they will stay 
green for several weeks in a jar of water 
in a sunny window, giving a greater 
chance for seed to mature. A stalk of H. 
plantaginea I cut in mid-September 
stayed green until early November, and 
when I opened the pods, seeds were 
germinating inside them. Of course 
several hostas bloom later than H. plant
aginea, and might be picked at a later 
date, but before cooling weather has 
slowed down their development too 
much. 

Hostas Of The Future 
We have yet to learn, out of the 

wealth of new material that is appear
ing, what plants will be distinctive com
pared with those already available. 
There will be too many clones named by 
their enthusiastic originators or discover
ers. But that happens in many plant 
groups, and in one where vegetative 
propagation is slow, it may have a value 
not present in the other groups. 

Those breaks in flower color, if and 
when they come, will change the hosta 
picture to an extraordinary extent. Tet
r aploids, too, could make a difference, 
with foliage of heavier texture, and per
haps longer-lasting flowers. 

In the meantime, there are those un
predictable sports to watch for, and 
those especially attractive seedlings. 
Some of the variegations will prove un
stable. But one should not be too quick 
to discard. Sometimes a plant newly di
vided or moved to a new location will 
take a year or two to demonstrate what 
its final appearance will be. 

Culture 
Given light to medium shade, espe

cially in the hottest part of the day, and 
a moderately good soil that does not dry 
out, hostas thrive. Unlike many -perenni
als, they can stay in the same spot for 
years without being divided. The large 
leaved kinds expand to make clumps 
five or six feet across in time, a point to 
bear in mind when placing them. Large 
leaved kinds and those with variegated 
leaves are apt to burn if exposed to two 
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or three hours of unbroken sun each 
day. Very deep shade means less bloom, 
peI'haps none, but a ground cover of 
green is . possible even under quite low 
branches. 

Although dividing and transplanting 
is best done in spring or fall, hostas can 
also be divided during the summer, with 
attention to extra watering. 1£ the plant 
divided is old and thick, a season's 
growth will be needed to restore the 
divisions to good .appearance. Younger 
plants can be divided with care, to give 
new growth in a few weeks' time. 

In general, pests and diseases are a 
minor problem. Slugs and snails may 
need control with slug bait. Sometimes 
leaf hoppers congregate on the flower 
stalks, and a spray such as Malathion is 
called for. Crown rot may attack, but I 
have never lost a hosta to it. A wilted or 
yellow leaf or two is the first symptom. 
These leaves pull away easily, and exam
ination of the leaf base shows a gray 
webbing. From the webbing, small 
round bodies are formed, first white, 
then yellow, then brown, which give the 
common name, mustard seed rot. Care 
should be taken not to scatter infected 
leaves. All affected material should be 
carefully dropped in a paper bag and 
burned or sent out with the garbage, not 
put in the compost pile. This rot can 
attack iris, ajuga, delphinium, ferns, and 
many other herbaceous plants. 

To combat 'mustard seed rot, I use 
a drench of Terraclor at the rate of one 
tablespoon to a gallon of water. Make a 
slurry of the powder with a little water, 
then stir in the rest of the water. It must 
be stirred up frequently, as the powder 
tends to settle out. Soak the affected 
plant, and the soil surrounding it. 

Hostas are adapted to a wide area. 
Members of the American Hosta Society 
come from 37 states, from Louisiana 
and Arizona to California, Montana, the 
Dakotas and Maine even to Alberta, 
Canada. Most members live in the cold
er states. Hostas planted in autumn 
should be well mulched for the first 
winter to prevent heaving from frost. 
Mulches in the coldest areas are proba
bly always desirable, but here in the 
Philadelphia area we give no extra pro-
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tection to established plants. 
HosDas can survive years of neglect 

and unfavorable conditions, but they 
will not be at their best. With attention 
at the beginning to their simple needs, 
and a few deep waterings in dry spells, 
they will give decades of satisfaction. 

To Join the Hosta Society 

Dues in the American Hosta Society 
are $3.00 .for regular members, $10.00 
for sustaining members. Checks should 
be made payable to the society and sent 
to Mrs. Eldren W. Minks, 114 The Fair
way, Albert Lea, Minnesota 56007. 

Sources of Hostas 
Maxine Armstrong, 8021 Lake St., Omaha, 

Nebraska 68134. 
Englerth Gardens, Rt. 2, Hopkins, Michigan 

49328. 
Mrs. Glen Fisher, 4392 West 20th St. Road, 

Rt. 3, Oshkosh, Wisconsin 54901. ' 
Lamb Nurseries, East 101 Sharp Ave., Spo

kane, Washington 99202. 
Parry Nurseries, Signal Mountain, Tennessee 

37377. 
Savory's Gr.eenhouses, 5300 Whiting Ave., 

Edina, Minnesota 55435. 
Alex J. Summers, 14 I. U. Willets Rd. West, 

Roslyn, New York 11576. 
Weston Nurseries, East Main St., Hopkinton" 

Massachusetts 01748. 

Hosta Collections Open to the Public 
Alfred L. Boerner Botanical Garden, Whit· 

nail Park, Hales Corners, Milwaukee, Wisconsin. 
The Arnold Arboretum, Case Estates, Weston, 

Massachusetts. 
The Scott Horticultural Foundation, Swarth

more College, Swarthmore, Pennsylvania. 
The University of Minnesota Landscape Ar

boretum, Chaska, Minnesota. 
Waterworks Park, Des Moines, Iowa. 
U.S. National Arboretum, Washington, D .C. 
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People in Horticulture 

Some Memories of the Plant World 
ORLAND E. WHITE'*' 

My earliest memories involve a gar
den, one in which I could plant any
«hing I pleased-wild flowers, cultivated 
flowers, vegetables, shrubs, and trees. 
[Doctor White was born at Sibley, Iowa, 
April 25, 1885.] At first i,t was a small 
garden; later the world was my garden, 
as it was for David Fairchild. My wife 
and I traveled over the gardens of the 
world, both natural and ·cultivated, and 
photographed them. I have excellent 
recall of where we went and what we 
saw. 

My parents loved gardening and 
plants,and it was at my mother's knee 
that I learned how to key plants down. 
Wherever she went my mother painted 
and planted flowers ; my favher planted 
trees and shrubs. When I was growing 
up in South Dakota, I used ,to dream of 
planting the country roadsides with fruit 
and ornamental trees. 

I spent a season [1904] working III 

the Yankton Nursery, which is still in 
business, and lived with the family of 
Mr. George Gurney, the owner, who 
gave me a letter to Professor Niels E. 
Hansen, Head of the Department of 
Horticulture, South Dakota Stlate Col
lege of Agriculture and Mechanics at 
Brookings. Mr. Gurney asked me to 
come back the next year, but, except to 
visit, I never went back. I took all the 
horticultural courses offered by Doctor 
Hansen and in the spring became his 
assistant and crossed fruit trees -and test
tasted the fruits of hybrid strawberries. 
Doctor Hansen. was especially interested 
in producing hardy fruits and agricul
tural crops for the northwest plains. In 
later years I devoted much time to the 
study of plant hardiness. 

• 1708 Jefferson Place 
Charlottesville, Virginia 22903 
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The next year I enrolled in the regu
lar college courses, with ,the idea of 
majoring in botany. I was particularly 
interested in plant breeding [read Men
del's paper ca. 1907], but I realized that 
it was necessary for me to have -a general 
scientific education. Under W. A. 
Wheeler and E. W. Olive, I took many 
botanical courses and graduated in 1909 
with a major in botany and two years 
later a Master of Science degree in the 
same field. 

I wanted to be a geneticist and, ac
cordingly, studied tobacco species under 
Professor E. M. East at Harvard for 
three years, after which (1913) I was 
granted a D. Sc. degree and let loose on 
the world. A·t this point Dr. E. W. Olive 
was influential in obtaining for me a 
position on the staff of the new Brooklyn 
Botanic Garden where I had charge of 
plant breeding and economic plants for 
fourteen years. I then went to the Uni
versity of Virginia as Professor of Agri
cultural Biology and Direotor of The 
Blandy EXlperimental Farm at Boyce, 
Virginia from 1927 to 1955. That turned 
out to be another adventure with plants 
and people .'*' '*' 

•• Doctor Orland E. White made a unique 
institution of B1andy Farm. That it was located 
in Clarke County, Virginia, about ninety miles 
by road from the University of Virginia in 
Charlottesville, had its advantages. The Director 
was left largely to his own devices, though he 
had the guidance of a University Committee, of 
which the late Bruce D. Reynolds was the able 
Chairman. Rapport between the two men was 
excellent. 

The Director was fortunate in another reo 
spect. He attracted a succession of able graduate 
students who on occasion differed with him but 
who with few exceptions have held him in high 
respect. He is truly one of the great teachers of 
botany that this country has produced . His 
students have held significant positions in horti· 
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Among the thousands of tropical 
trees, shrubs, 'and vines that I have seen, 
vhe ones of tropical America were by far 
the most interesting to me as contrasted 
with those of the semi-tropical and trop
ical parts of the five continents that Mrs. 
White and I visited. 

Our favorites are from various regions 
and include several members of the pea 
family. Trees of Delonix regia, the flam
boyant, often line the streets of the trop
ical world; it is a native to Madagascar. 
This tree, also known as the royal poin
ciana, has huge racemes of scarlet and 
orange flowers and woody pods often 
two feet long. Another is Cassia fistula, 
the golden shower tree of the East In
dies, sometimes called purging cassia, 
because its seeds are embedded 'in a 
laxative pulp. Yet another is the rare 
Amherstia nobilis of Burma, with masses 
of red or pink flowers tipped with gold. 

Then there are the morning-glory 
trees (Ipomoea spp.) of Mexico with 
great white flowers. Many members of 
the trumpet-vine family (Bignoniaceae) 
are planted all over the tropical world, 
including the brilliant orange-flowered 
Pyrostegia ignea of South America. 
Likewise, Kigelia africana, the sausage 
tree, is cultivated throughout tropical 
countries for its most beautiful blue-red 
flowers in long racemes and fruits 'a foot 
long that resemble the form and shape 

culture, in agriculture, and in the academic 
world. Their training at Blandy and at the 
University was so broad that they might later 
go in almost any direction that they might 
choose-and they have. The Blandy Fellow's 
investigations were most often an amalgam of 
genetics, cytOlogy, and taxonomy. And the stu
dents learned how to grow plants! 

That The Blandy Experimental Farm was 
soon world-known is not surprising. However, 
after World War II, scientific activities at the 
Farm slowed down and finally halted. Presently 
there i~ promise that the Farm will be re
juvenated. 

The farm itself, a generous gift of Graham 
Blandy by will to the University and with an 
endowment, consists of about seven hundred 
acres, of which about six hundred acres are a 
productive farm-one of the best in the region. 
The remaining acres are the Orland E. White 
Arboretum and experimental areas. [J. T. RaId
win, Jr., College of William and Mary, Williams
burg, Virginia.] 
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of a sausage roll. Spathodea, the tulip 
tree of Africa, is widely planted in all 
tropical countries for the blossoms that 
decorate the ground with fallen orange, 
tulip-like flowers. 

Bvugainvillea of South America are 
relatives of four-o'clocks. They have 
been exuberantly planted everywhere 
below the frost line, because of -the pur
ple and red and orange floral bracts that 
these woody vines produce in great pro
fusion. Finally, I mention Adansonia 
digitata, the baobab or monkey-bread 
tree of Africa, grotesque but handsome 
with short ,and squat Itrunks that some
times have a diameter of thirty feet. 
This unusual tree is a member of the 
silk-cotton family (Bombacaceae), the 
same family that produces kapok. 

The Lecythidaceae or Brazil-nut 'tree 
family is a group of plants fascinating to 
me. I first knew these trees as living 
specimens when I went on the Mulford 
Biological Exploration to the Amazon 
Basin in 1921-1922. The Brazil-nut, Ber
tholletia excelsa, is one of the largest 
trees of South America, and best known 
representative of the family; I first ob
served it on that expedition. Its fruit is a 
woody ca1pmle four to six inches in 
diameter, with twelve to twenty-four 
seeds inside. When a Brazil-nut fruit 
drops, it sounds as though a cannon had 
been fired. Since the fruits ripen in 
January during the rainy season, they 
partially bury themselves in the forest 
floor. Gatherers wearing wooden hats 
rush in to harvest the nuts by cutting the 
fruits open with machetes. During my 
time in the Amazon, the nuts were 
loaded in dugouts, then in riverboats, 
and shitpped by steamer to North Ameri
can and European markets. When load
ed loose in the holds of ocean steamers, 
the masses of nuts were continually 
shoveled to prevent heating. The woody 
nuts have a small aperture in one end 
through which roots emerge at the time 
of germination. Through these small 
holes small cockroaches would enter to 
eat up the debris. 

L ecy this is a genus of medium-sized 
to very large trees, related to the Brazil
nut, some with buttresses six feet in 
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diameter and with trunks limb-free for 
seventy feet. Some of the species produce 
sapucaia nuts or paradise nuts (L. za
bucajo and related species); these are 
edible and resemble dried gray prunes. 
The nuts are ex,ported to Europe and 
can be bought in larger cities G·t high 
prices. Monkeys harvest many of them 
in the forest. Sometimes one sees these 
nuts in resort places where they have 
been sprayed with rose perfume and are 
then called rose-nuts and are sold at 
exhorbitant prices per nut. Sapucaia 
nuts are produced in thick woody fruits 
eight to nine inches in diameter and 
about six inches high. When ripe, the 
fruits retain their hold on the tree, but 
the round lid falls free like the lid of a 
cooking pot allowing the ripe nuts to 
fall out. Monkeys then rush in to get the 
ripe nuts. Size of the fruit varies from 
species to species of Lecythis. In those 
with pipe-bowl-size fruit, the lid resem
bles a railroad spike, and the so-called 
nuts are very small like the end of a 
maple fruit. 

The -cannon-ball tree (Couropita gui
anensis) is another member of the Bra
zill-nut family. It is a most remarkoable 
tree with flowering branches surround
ing the main trunk; these branches 
arise from the bark, not the wood, and 
live for many years. The large flowers 
are two inches across with petals salmon
pink on their inner surface and white 
wibh yellow markings on the outer sur
face. The fruits resemble' rusty cannon
balls six to eight inches in diameter and 
require about eighteen months to ripen. 
When the fruits fall, they make piles 

around the base of the tree. The seeds 
are embedded in fetid pulp that be
comes nauseous. The fruit is of no 
economic value. 

Besides these trees in the Lecythida
ceae, there is one from which the Indi
ans in bygone days stripped the bark, 
pounded it in water, and made dresses 
after stretching and block-printing the 
bark. I have dresses made by the Yu
racare Indians of the Upper Bene River 
region. These Indians are wards of the 
Bolivian government under the supervi
sion of the Franciscan missionaries near 
the village of Cobendo. Dresses could be 
bought through the Franciscan mission
aries in 1921-22 but probably now are 
very rare. 

I close this short sketch of some of the 
plants most interesting to me from the 
thousands that I have seen with a few 
words about the giant Puya raimondii, a 
spectacular member of the Bromelia
ceae, the pineapple family. My wife and 
I hired a special car from the Arica-La 
Paz Railroad to see the plant on a 
granite mountain along that raiuoad. It 
has a limited distribution in Bolivia 
and Peru. When the plant gets to be 45 
or 50 years old, it sends up a flowering 
stalk about 35 feet high and strong 
enough to 'suppor-t a ladder leaned 
against it (Back Cover). The inflores
cence is covered with smalll white flow
ers; -after setting millions of minute seed 
the whole plant dies. In the mountain 
quarry visited, we saw various stages of 
this curious and most memorable plant 
growing right out of the granite. 

ERRATUM 
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Vol. 50, No. 2, page 83. Read last line under Parentage 
(tetraploid, 4n = 60). 
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LORAN L. DAN IELSON , Editor 

Control Weeds to Save Water 

Weeds compete with the desired 
plants in your garden for water, light, 
nutrients, and space. Weeds and domes
tic plants vary in their ability to com
pete for soil moisture. Some weeds such 
as common chickweed (St ellaria m edia) , 
common lambsquarters (Chenopodium 
album), redroot pigweed (Amaranthus 
1'e trofiexus) , and other annual weeds 
grow best in moderate soil moisture 
levels. Most annual vegetable plants 
such as beans, melons, and vegetable leaf 
crops, and such annual ornamental 
plants as petunias, marigolds, coleus, 
and others show a similar response. 

Certain weeds such as common 
purslane (Portulaca oleracea) , field hors
tail (Equisetum arvense) , Russian this
tle (Salsola kali) , spotted spurge (Eu
phorbia maculata) , and others thrive at 
low soil moisture levels. Some domestic 
ornamental plants such as sed urn, portu
laca, cacti , bJ!arded iris, and others also 
grow well at these moisture levels. Few 
annual vegetable crops survive these 
conditions. 

There are weeds well adapted to com
pete for moisture with domestic plants 
of all kinds. Therefore, control or re
moval of weeds is necessary for optimum 
growth of domestic plants and for max
imum conservation of soil moisture. 

The use of mulches of various kinds is 
an excellent way to control some kinds 
of weeds and conserve moisture in the 
home garden. Organic mulches include 
cereal straw, wood chips, pea t, pine bark, 
and cocoa bean hulls. Cereal straw 
should be steam sterilized before use or 
lIsed in combination with an acceptable 
grass-killing herbicide such as dimethyl 
tetrachloroterephthalate (DCPA) isopro
pyl m-chlorocarban ilate (chlorpropham), 
N,N-dimethyl-2,2-diphenylace tamide (d i
phenamid) , 4- (methylsulfonyl) -2,6-dini
tro-N,N-dipropylaniline (ni tra lin) and 
others as labeled for use on domesti c 
plan t species ·involved. 
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Weeds 

Common purslane, 
(Portulaca oleracea) 

A. Growth habit 
B . Flowers and capsules 
C. Open Flower 
D. Seeds 

Mulching paper, black polyethylene 
sheet ing, and aluminum foil .are also 
effective in controlling weeds and con
serving moisture (see Am. Hort. Mag. 
47 (3) :307-304) . 

Because none of the mulches give 
overall weed control, a certain amount 
of handweeding and/ or a limited use of 
h erbicides is always necessary. 

Control of Common Purslane 
This plant is a good example of a 

weed that competes strongly with domes
tic plants for soil moisture and nutrients 
with only a limited amount of competi
tion for light among low growing plan t 
types. In long periods of continuous low 
soil moistu re conditions, purslane sur
vives and may even thrive when growth 
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of ornamental and vegetable plants is 
severely reduced or stopped_ It is found 
in 'all of the continental United States 
but is most prevalent in the eastern half 
of the country. It grows in crop and 
noncrop areas, including gardens, lawns, 
and along roadways. 

Common purslane is an annual weed 
that reproduces from seeds. New plants 
will also develop from stem root frag
ments produced by hand or mechanical 
cultivation. The stems are round, fleshy, 
and purplish red. They arise from a tap
root. Plants are freely branched, pros
trate, and 4 to 10 inches long. The 
leaves are alternate or nearly opposite, 
sessile, much thickened and watery as in 
sedum, smooth, often clustered at the 
ends of branches, and range up to ap
proximately one inch in length. The 
flowers are yellow, sessile, and occur 
singly in leafaxils or several together 
among leaf clusters a t the ends of 
branches. 

See4s are produced in large numbers 
in a globular capsule. They are about 
the size of petunia seeds, and black, with 
a whitish scar at one end. The coat is 
covered with curved rows of minute 
wrinkles. 

Flowering and fruiting occurs from 
June or July until frost in moderate to 
cool regions. In high temperature re-

gions flowering and fruiting occurs from 
April to June and ceases during the hot
test part of the summer, beginning again 
in late summer and continuing until 
frost. 

Mulches are effective in controlling 
common purslane in vegetable and or
namental plantings. Weekly hand weed
ings are also effective. Some herbicides 
such as 2-chlorocallyl diethyldithiocar
bamate (CDEC) , chlorpropham, DCPA, 
diphenamid, S-propyl butylethylthiocar
bamate (pebulate), and others used as 
soil treatments will kill common pur
slane seed during germination. Lists of 
domestic plants tolerant of each herbi
cide are printed on the manufacturer's 
label. These lists serve as guides in se
lecting appropriate herbicides for use 
in home gardens. Carefully follow the di
rections on the manufacturer's label. 
When in doubt, call your local county 
extension agent. 

Mention of a proprietary product does not constitute 
a guarantee or warranty of the product by the V.S. 
Department of Agriculture, and does not imply its 
approval to the exclusion of other products that may 
also be suitable. 

All agricultural chemicals recommended for use in 
this report have been registered by the V.S. Depart
llI~nt of Agriculture. They should be applied in 
accordance with the directions on the manufacturer's 
lauels as registered under the Federal Insecticide, 
Yungicide, and Rodenticide Act. 

LORAN L. DANIELSON 

Plant Physiologist 
U. S. Department of Agriculture 

Beltsville, Maryland 20705 

From The National H01-tiCllltllTaI Magazine, Volume 2, Number 4, Fall and 
Winter, 1923: 

HOW TO WINTER PANSY PLANTS 
J. D. Long, C. F. N. H. S., Boulder, Colo. 

More pansy plants are killed by coddling than by neglect. Wanting to be ever 
so kind, many pansy lovers cover the plants too heavily and smother them. 

It should be kept in mind that pansy plants will stand a lot of cold. What kills 
them is the alternate freezing and thawing, and whipping of the wind. If beds 
are covered long with ice or icy snow the plants will die. Pansies need air, and 
therefore should not be covered with material that packs closely. Great care 
should be exercised in the use of leaves. When they are wet the air is excluded 
and this will lead to death and decay. It is better to cover first with brush if 
leaves are used. 

It is preferable to cover with brush only, or dahlia stalks, or something equally 
coarse. Very small plants should be covered with coarse excelsior, torn to shreds 
and spread just. thick enough to barely hide the ground. This covering may be 
held In place WIth poultry wire well staked. 

Covering should be delayed until very late in the fall, and should be removed 
early in the spring. It is advisable to keep the plants tough by letting them rough 
it as much as possible. 
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MILDRED E. MATHIAS, Chaimwn Plant Nomenclature 

Clerodendrum philippinum-Correct 
name of the single and double forms 

of "Clerodendrum fragrans" 

A shrub known as "Clerodendrum 
fragrans," hardy in tropical and subtrop
ical areas, has been in cultivation for 
nearly 200 years, most of the time under 
that incorrect name. The plant was de
scribed and first illustrated with a col
ored plate by Nicolaus Jacquin in 1798 
as a plant from Japan cultivated at the 
Royal Gardens at Sch6nbrunn, near Vi
enna, Austria. These gardens had been 
created by Francis I, the first Holy Ro
man Emperor of the House of Loraine. 
The name V olkmannia japonica was 
applied to the plant. The same plant 
was redescribed by the botanist Etienne 
Ventenat in 1804 from a specimen 
growing in the garden at Malmaison, 
the palace garden of the Empress 
Josephine at Versailles, France. Vente
nat called the plant V olkameria 
fragrans. Both specific names have been 
used incorrectly, according to the Inter
national Rules of Botanical N omencla
ture, in the genus Clerodendl'um, and 
the correct name which must be adopted 
in C lerodendTUm philippinum Schauer. 
(Howard & Powell, Taxon 17: 53·55, 

1968). The specimen Schauer saw was 
from the Philippines and may have been 
introduced and cultivated. 

The specimens described independ
ently by Jacquin, Ventenat, and 
Schaur are double-flowered forms 
which are nearly always sterile. Fortu
nately, the plant is reproduced readily 
by cuttings or divisions, and, thus, it is 
known in cultivation in Florida and the 
Gulf Coast area as well as in tropical 
botanical gardens around the world. 
The plant is found established as a 
roadside weed in the West Indies and it 
also persists after former cultivation. 
The foliage is soft, pubescent, and when 
crushed gives a rank odor. However, the 
specific epithet "fragrans" is applicable 
as the double white flowers, often with a 
pink or pink-purple tinge, have a subtle 
sweet aroma in the late evening hours. 

Double flowered forms in which the 
extra petals are usually divided petals or 
modified petaloid stamens or pistils are 
known in many cultivated plants. When 
these are the first forms described the 
scientific name applies to the double 
form. If a single or normal flowered 
form is found later, such a specimen is 
described as a variety or a form. The 
single flowered form of Clerodendrum 

PHOTO R. A. H OWA RD 

Clerodendrum philippinum. Close-up of inflorescence. 
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philippinum is represented by many 
herbarium specimens all collected in 
China, but it has been given a scientific 
name only recently by Dr. Harold Mold
enke based on a specimen from 
Thailand (Phytologia 20: 338. 1970). It 
is known as Clerodendrum philippinum 
var. simplex Moldenke. Other well 
known examples of cultivated plants 
where the species has double flowers and 
the variety single flowers are Spiraea 
prunifolia Sieb. & Zuce. (double) and 
Spimea prunifolia forma simpliciflom 
Nakai (single) or Rhododendron 
yedoense Maxim. (double) and Rho-

dodendmn yedoense var. poukhanense 
Nakai (single). 

The double flowered form of Clero
den drum philippinum is also called, in
correctly, C lerodendrum fmgrans var. 
multiplex Sweet, Clerodendrum fragrans 
var. pleniflom Schauer, and C lemden
drum japonicum var. pleniflorum Ma
heshwari in various books on cultivated 
plants. 

RICHARD A. HOWARD 

Director 
Arnold Aboretum of 

Harvard University 
Jamaica Plain, Massachusetts 
02130 

From The National Horticultural Magazine, Volume 5, numbers 1-4, January
December, 1926: 

SECRETARY'S MESSAGE 

Now that the union of The National Horticultural Society and The American 
Horticultural Society is complete, and with the publication of this, the first copy 
of The National Horticultural Magazine since the merger, it is opportune to 
look ahead and plan our course for the future. The aim of the society is to pro
mote Horticulture in all its branches and our success in this effort can be meas
ured primarily by the number of members we have who are willing to support 
this work and secondarily by the officers who are chosen to direct the destinies 
of the organization. 

This magazine will serve to make a more intimate contact between the mem
bers and the executive branch of the society. This factor is a necessity to keep 
a genuine interest aroused. It is the plan in the succeeding issues to carry a roster 
of the membership, a history of the society, and other items of interest concern
ing the executive activities of the organization. 

Early in 1927, now that we have the magazine as our herald, a membership 
campaign should be launched. In this every member can serve. It is by building 
up a large organization of persons in all walks of Horticulture that The Ameri
ican Horticultural Society can become the power that it should be in this coun
try. The road is open and wide for rapid progress. 

At our annual meeting to be held in February new officers will be elected 
for the ensuing year. A notice of the offices to be filled has already been sent you 
and the voting will take place during January. The officers to be elected for 
1927 will need the support of our entire organization to build up and strengthen 
our young but growing society. 

D . VICTOR LUMSDEN, Secretary 
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Garden Notes 

The Queensland Umbrella Tree, 
Brassaia actinophylla 

In a Florida garden stands an exceed
ingly handsome tree with glossy "tropi
cal looking" foliage_ It grew from seed 
and rose right straight up like a bean 
pole, up 'and up until it was nea~ly ~5 
feet high with no branches. True, It dId 
have leaves all the way up the trunk, 
great big leaves two feet across, made up 
of 15 or 20 leaflets hung radially on the 
end of a 2-foot stem so that each leaf 
looked like an umbreLla. These leaves 
are arranged symmetrically around the 
trunk to make a balanced green column. 

For a costume ball one night the 

owner cut off the clustered leaflets just 
a t the end of one of these stems, invert
ed tlhis and wore i,t as a hat that won a 
prize. 

Out in Queensland, Australia, where 
this tree is native, it is called umbrella 
tree (Bmssaia actinophylla, syn. Schef
(leTa actinophylla). The plant was in
troduced to the United States in 1927 
by Frank Walsingham, and quickly be
came the most popular of pot plants. 

The Florida specimen grew apace until 
a hurricane one summer day broke off 
the top half. This caused the stump to 
branch. The tree never had branches 
before and now it suddenly developed 
half a dozen . In the intervening years 

The Queensland umbrella tree (Brassaia actinophylla) with 3·foot plu~es 
of red flowers from the top of its stem. The tree flowers only at maturity 
if planted in full sun. 
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these have grown massive, and the origi
nal bean pole has become a lovely, 
spreading shade tree, incomparable for 
form. 

When the tree was about 15 years old 
it began to bloom, which this species 
never does unless growing in full sun, 
but no one could predict when it would 
flower. One year blossoms came in 
March, another time in August, and on 
several occasions the tree flowered twice 
the same year. The small red blossoms 
clustered on great spikes 2 or 3 feet long, 
flow out the top of the trunk or main 
branches like so many ostrich plumes, 
and their intense color against a bright 
blue sky and offset by handsome foliage 
make a striking picture. Gradually the 
red flowers became red fruits over a 
period of six weeks or more, and these 
finally turn black, still soft and squashy 
like raisins but definitely ripe. The tree 
knows this too, but instead of shedding 
the individual fruits, it drops the long 
fruiting spikes and these shatter some as 
they clutter the ground around the 
mother tree. In every little fruit there 
are a dozen papery seeds, not yet ready 
until vhe pods are thoroughly dry. 

Now to reveal a trade secret! The seed
pod branches are gathered and laid on 
cardboard on the floor of the garage. 
Then the clustered pods are pulled off, 
packed in a box, and mailed to a florist 
in Switzerland-of all places! He shells 
out the seeds, plants them, and year 
after year he produces 10,000 plants 
from seed grown in Florida on an Aus
traJi.an tree! What does he want with 
them? He sells them for house and patio 
plants, to be grown in tubs or pots, and 
~hey do marvelously well in this capac
ity. 

Here is a subtropical plant of areat 
. 0 

merIt t'hat can be grown indoors in the 
temperate zone, in pots, tubs or shub
beries, in patios or conservatories, any
where the temperature does not go be
low 18 0 F, because the umbrella tree is 
used to extremes of warm and cool 
weather. By growers all over the United 
States it is considered the most satisfacto
ry plant ever introduced from abroad 
for ornamental planting, because it can 
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be used many different ways. Even in 
Florida it is found growing against 
:oundations and in corners, producing 
its array of handsome foliage, dark green 
and shining. It appears in window 
boxes, tubs, and patios. When it starts to 
get big it can always be dug up and 
moved outdoors. A look of consternation 
always crosses the faces of Florida visi
tors when they look at a huge umbrell~ 
tree and suddenly realize that this is the 
"shrub" a high-priced landscaper planted 
in a spot by a picture window back 
home. 

After the tree develops big branches 
after the top is broken out, each branch 
suddenly starts to develop auxillary (ad
ventitious) roots. These roots emerge 
several feet up from the base on side 
branches 6 to 8 inches from the main 
trunk. Roots come out from every direc
tion. If allowed to grow these auxillary 
roots will take hold in the ground if they 
have opportunity. These roots may cir
cle t'he tree trunk and try to choke the 
parent. These adventitious roots can be 
cut away, but on occasion a limb having 
bunches of roots near the union with the 
trunk is cut off and planted to produce 
another tree. This phenomenon of de
veloping auxillary roots probably would 
never happen in plants grown in con
tainers. 

The umbrella tree is a good example 
of a tropical tree that sometimes begins 
its life as an epiphyte or as an "air
plant." If one of the seeds is dropped by 
a bird into a crotch of a nearby tree and 
finds moisture and accumulated debris 
to nurture it, germination takes place 
and an umbrella 'tree begins to grow. As 
the young tree grows, its roots will grow 
down the trunk of the host tree until 
they reach the ground. As soon as the 
roots reach the ground, the umbrella 
tree begins 'to grow in earnest. It drops 
more roots, and these will gradually en
circle the "host" tree and choke it to 
death. The umbrella tree that began as 
an air plant will become the giant of the 
forest, and the tree that mothered it as a 
baby will die and rot away. 

EDWIN A. MENNINGER 

219 Martin Avenue 
Stuart, Florida 33494 
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CONRAD B. LINK, Editor 

Wyman's Gardening Encyclopedia 
Don ald Wyman, The Macmillan Company, 

866 Third Avenue, New York , N .Y. 10022, 
1222 p ages, 1971 , Illustra ted, $17.5tr, 
(Library). 

This is a well written gardening encyclo
pedi a by an author, Donald Wyman, Hor
ti culturist Emeritus of the Arnold Arboretum, 
who is well known for hi s horti cultural 
magazine articles and books. In preparing 
this hook he has had the help of 22 others, 
ex perts who have contribued from their 
own horticultural speciality to make this as 
up-to-d ate as possible for a book of this 
type. 

More th an 9,000 plants are listed alph a
betically by genus n ame with th e scientific 
name, a common name, a description and 
cultural information. Common names of 
th e plants are included in th e lists with 
references to the correct genus. All types of 
pl ants are included, annual , perennials, and 
woody kinds, those of ornamental and eco
nomic value, those from th e north and those 
grown in th e tropics. It is intend ed to en
compass plants grown in the United States 
and Canada but will find use elsewhere. 

Dr. Wyman indica tes in hi s acknowledge
ments, th at he had an opportunity to check 
th e scientific names wi th th e manuscript 
being prepared for Hortus III. In thi s way, 
the encyclopedia is as up-to-d ate as possible 
on the correct scientific names and this aspect 
of th e book will keep it modern for a very 
long tim e. The omission in th e plant de
scri ption of the family name will not be im
portant to users of the book but it would 
have added greatly to its value as a technical 
reference. 

Gardening terms are defin ed, horti cultural 
practi ces ex plained, and general culture in
cluding pest control of th e plants described. 
The author has spent many yea rs studying 
and evaluating plants for th eir horti cultural 
values and he includes 45 li sts of plants for 
specifi c purposes, most of whi ch include 
common and scien tifi c names, plant height 
and hardiness zone . The hardin ess zo ne 
map of th e Arnold Arboretum,- th e R ehder
' '\lyman map,-is on th e inside of th e covers 
of th e book, making it easy to use. 

W yman 's Gardening Encyclopedi a is au
th ori ta tive and up-to-da te. It is the newest 
reference for h orti cultural informati on and 
one th a t can be ex pected to be useful for 
many year . C ON RAD B. L I NK 

SU~ I ~!ER 1971 

Book Reviews 
Printed Books 1481·1900 in the 
Horticultural Society of New York 

A listing by Elizabeth C. Hall. Published 
by the society, 128 W . 58th St., New York, 
N .Y. 10019, 1970. 279 pages, $16.00. (Li
brary) 

A catalog of the collection of approx
imately 4000 volumes, arranged alphabetical
ly by author of botanical and horticultural 
books published between 1481 and 1900 in 
the library of the Horticultural Society of 
New York . Following the main body of the 
catalog is an extensive list of reference sour
ces to serve as a basis for research and study. 

The American Camellia Yearbook 
1971 

Joseph H . Pyron , Editor. American Camel
lia Society, Fort Valley, Georgia 31030. 281 
pages. Illustrated. (Library) 

An annual flower yearbook serves to make 
a record of th at flower and the society that is 
interested in it. And ye t in each yearbook 
there are articles of perhaps greater interest 
such as those concerned with the plant itself, 
changes that are taking place and improve
ments. 

This book has several articles of in terest to 
the plantsman. The snow camellia in J apan, 
a story of Camellia rusticana is interesting as 
it describes the locale where this plant is 
found naturally under rather severe winter 
conditions. This offers considerable prospect 
for use in h ybrid iza tion to produce more 
winter h ardy plants. 

A report on breeding for winter tolerance 
is made, of work at the University of North 
Carolin a, Ch apel Hill and a t Longwood 
Gardens in Kennett Square, Penn. which 
points out the different clima tic conditions 
and the influence of thi s on the growth of 
the plant and th e suitability of certain h y
brids. 

Another report is o f the 'Win ter H ardiness 
and breeding work at the U .S. Plant In tro
ductio n Station at Glenn Dale, Id . incl ud
ing an evaluation of some of the introduc
tions tha t are being tested . 

Other articl es te ll of the new cul tivars 
recently introd uced, of the control of pests, 
of persons who have influenced th e develop
ment and spread of in terest in the plant, and 
th ose of genera l society interest. 

CO :>l RAD B. LINK 
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Exotic Plant Manual 

Alfred Byrd Graf. Published by Roehrs Co., 
East Rutherford, N .j., 07073, 1970, 840 
pages, more than 4,200 illustrations, in 
color and black and white, $27.50 (Library) 

This is a slightly smaller version of the 
authors pictorial encyclopedia Exotica, but 
is more comprehensive since it includes cul
tural and related horticultural and botanical 
information. 

The book begins with a review of geo
graphic origins of the exotic plants that are 
adapted for use indoors. Alfred Graf has 
traveled world-wide in his search of new ma
terial and brings in his own observations in 
a casual and interesting manner. 

He reviews the cultiva tion of plants as a 
part of many civilizations and then discusses 
plant culture in general. The chapter on 
propagation is well illustrated showing with 
text and pictures, propagation by seed and 
vegetative methods and the reader is able to 

both read about and see how it is done. 

The feature of this book that is its unique 
quality arc the chapters or groups of the 
pictures of the plants based on a botanical 
relationship, such as the aroids, bromeliads, 
ferns and fern-like or palms and palm-like 
plants which give a clue as to their cuhure. 
Chapters are also based on a plant character
istic as colored foliage, vines, blooming 
plants or fruiting and berried kinds which 
may suggest uses for such types. Each picture 
has an identifying symbol or pictogram in 
the lower right-hand corner that is a guide 
to the cultural requirements-temperature, 
soil, moisture, and light. This pictogram 
code is explained early in the book and on 
the inside of the back cover so it is readily 
availahle. These chapters are followed by 
the descriptions of the plants, arranged 
alphabetically according to genus and in
cludes the plant family, origin , culture, and 
page on which it is identified . 

The last chapters are devoted to the use 
of plants for decoration and indoor land
scaping, with excellent illustrations of homes, 
restaurants, offices, in lobbies, and public 
buildings .. 

Indexes of both common and generic 
names of plants add to the value of it's 
lIsab ili ty . 

The author's wide experience with hun
dreds of kinds of plants he has seen, his 
experience in growing and using them and 
his observation from traveling and collect-

144 

ing gives this book a very special value that 
makes it useful not only to the plantsman, 
but to the grower of plants, the decorator, 
the educator or just the plant hobbyist. It 
is a reference book that will be needed in 
the library of any school where horticulture 
is taught, in horticultural and garden li
braries and in general reference libraries. 
This Exotic Plant Manual is a major con
tribution to horticultural literature. 

CONRAD B. LINK 

Gardening in the East 

Stanley Schuler, The Macmillan Compa
ny, 1969. 407 pages. Illustrated, $9.95. 

Gardening in the East actually deals with 
gardening in the northeastern United States 
-the eleven states from Maryland to Maine, 
and the District of Columbia. 

The first section of the book covers envi
ronmen tal factoTs. Of particular in terest is 
the chapter on climate where the climatic 
elements of each state are reviewed. There 
are useful tables showing zones of first and 
last frost and related data. It is difficult 
however ·to make generalizations even within 
a single state. For example, in Maryland the 
number of frost-free days ranges from 225 to 
130 in different parts of the state. 

After brief chapters on soil improvement, 
watering, and mulching practices, winter 
protection, and plant pests, .the remainder of 
the book is devoted -to brief descriptions of 
plant materials. Hardiness descriptions are 
keyed to the USDA Plant Hardiness Zone 
Map. Chapters are devoted to ·the following: 
trees, shrubs, hedges, vines and climbers, 
ground covers, ferns, annuals, perennials 
and biennials, bulbs, lawns, fruit and nut 
trees, small fTuits, and vegetables. The plant 
lists appear to be well selected and accurate 
(although Tradescantia virginiana is cer
tainly not a woody plant). The black-and
white photographs show garden settings and 
landscape plantings, but no individual 
plants a.re illustrated in detail. 

As an introduction to the climatic condi
tions of the northeast and .to the vaTiety of 
garden. plants which may be grown .there, 
this book should appeal to the beginning 
gardener as well as to those moving into the 
area from another part of the country. It is 
likely that gardeners wi.th experience in the 
northeas t will prefer more specialized refer
ences. 

ROBERT L. BAKER 

Date of Pub lication, September 22, 1971 
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A TRIBUTE TO 
The committee whose dedication and hard work has produced 
the long-awaited 

1971 
DIRECTORY 

of 
AMERICAN 

HORTICUL TURE 
Ernesta D. Ballard, Chairman 
John Phillip Baumgardt 
R. Milton Carleton 
Barbara H. Emerson 
Robert D. MacDonald 
Rachel Snyder 
Emily Brown 
Elaine C. Cherry 
Carlton B. Lees 
Victor H. Ries 
Robert L. Ticknor 
Robert P. Wintz 

Complete -Concise -Coherent 
The Directory is chock-full of valuable information for 
gardeners. 

Do You need another copy for yourself? Your business? A friend ? 

Copies of the Directory are available for only $5.00. Please send your order to: 

The American Horticultural Society 
901 North Washington Street 
Alexandria, Virginia 22314 
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