


HARVARD UNIVERSITY

LIBRARY

OF THE

GRAY HERBARIUM



Digitized by the Internet Archive

in 2017 with funding from

BHL-SIL-FEDLINK

https://archive.org/details/arnoldia44arno







Bark of mature river birch tree [Betula nigra
)



Vol. 44 No. 1 Winter 1983-84 arnoldia

Arnoldia (ISSN 0004-2633) is published quarterly in

spring, summer, fall, and winter by the Arnold

Arboretum of Harvard University.

Subscriptions are $12.00 per year; single copies $3.50.

Second-class postage paid at Boston, Massachusetts.

Postmaster: Send address changes to:

Arnoldia

The Arnold Arboretum

The Arborway

Jamaica Plain, MA02130

Copyright © 1984 President and Fellows of Harvard

College.

Eileen J. Dunne, Editor

Peter Del Tredici, Associate Editor

David Ford, Graphic Designer

Front cover photo: Cone of the umbrella pine
(
Sciadopi -

tys verticillata ). Back cover: Needles of the same

species. Al Bussewitz photos.

Page

3 Walnuts for the Northeast

Edward Goodell

20 Propagating Leatherwood: A Lesson in

Humility

Peter Del Tredici

25 When Is a Pine Not a Pine?

B. June Hutchinson

29 The River Birch

Anne Carlsmith

32 collector's notebook

34 BOOKS





Walnuts for the Edward Goodell

Northeast

The walnut has been held in high esteem

since ancient times. The Romans considered

it preeminent among nuts and gave it the

name Jovis glans (Jupiter's nut), from which

the modem taxonomic name for the walnut

genus, Juglans, has been derived. Several

species of walnuts are popular throughout

the Western World today, both for their fine

wood and flavorful nuts. Large commercial

walnut industries exist in the Mediterranean

region of Europe and on the west coast of

the United States (primarily California, with

200,000 acres). Although walnuts are grown
throughout much of this country, they have

never been grown widely in the Northeast.

Several types can be grown here, however,

including the Persian walnut
(
Juglans regia

L.), the black walnut (/. nigra L.), the butter-

nut (/. cinerea L.), and the Asian walnuts (/.

ailanthifolia Carr,/, mandshurica Maxim.,

and /. cathayensis Dode), all of which have

nutritious, flavorful nuts. We will explore in

the following the merits of these types and
their cultivation in the northeastern United

States and adjoining areas of Canada.

Any talk of walnuts must begin by ad-

dressing the toxic effect walnuts are said to

exert on neighboring plants. Pliny the Elder,

in the first century A.D., wrote, "the shadow

Black walnuts [Juglans nigra
)
ripening on the

tree. A1 Bussewitz photo.

of walnut trees is poison to all plants within

its compass. . . While it is tme that walnut

species (and some hickories) produce a toxic

chemical identified as juglone (5-hydroxy-l,

4-napthoquinone) the actual phytotoxic ef-

fect varies considerably depending on ( 1) the

different levels of tolerance among plants, (2)

whether or not the roots of adjacent plants

contact the walnut root, and (3) the amount
of air present in the soil. Although the black

walnut probably has the most notorious

reputation for allelopathy (as destructive

chemical interaction between plants is

known), this phenomenon has been increas-

ingly documented throughout the plant

world, and it is worth noting that tall fescue

grass
(
Festuca arundinacea Schreb.) exerts

a similar deleterious effect on walnuts (Riet-

veld 1981).

Toxic juglone is oxidized from hydroju-

glone, a nontoxic substance found in all

parts of the walnut plant. Oxidation of

hydrojuglone occurs in the presence of air

and during contact between walnut roots

and the roots of other plants that contain

oxidizing compounds. Hydrojuglone is

highly reactive, however, and in the con-

tinued presence of air quickly breaks down
into harmless substances. Root-to-root con-

tact is therefore the only means by which

damage can occur unless plants are in soil

that is poorly drained, and therefore poorly

aerated.

Tomatoes, apples, most ericaceous plants,
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and many conifers are known to be adversely

affected (MacDaniels 1976 and 1980). The ef-

fects of walnut toxicity are noticeable either

as flagging, wilted leaves (in tomatoes) or

more commonly as a long-term gradual

stunting of the plant. On the other hand,

many plants are not affected at all, including

numerous grasses and vegetable crops, many
legumes, some Rosa and Vitis species, and

most native hardwoods. This immunity may
result from either a root zone that does not

coincide with that of the deep-rooting wal-

nut or an actual tolerance to the toxic prop-

erties of juglone.

According to current information we can

be optimistic about the prospects of success-

fully growing a wide range of plants in as-

sociation with walnuts. A general precau-

tion is advised: locate susceptible plants

with a long life span outside the eventual

root zone of walnuts. This is urged espe-

cially in wet soils, where the toxic effect is

more likely. However, during the initial pe-

riod of growth walnuts can be grown near

even susceptible plants (as root spread is nar-

row and contact therefore avoided). For ex-

ample, at an orchard spacing of 6 meters on-

center black walnut can be interplanted

with vegetable crops, small fruit, and/or

Christmas trees for at least 10 years.

Persian Walnut

The common commercial walnut is the

Persian walnut, fuglans regia. This was the

only walnut known to the Ancient Romans.

fuglans regia came to Rome from Persia via

Greece, and Roman conquerors spread it

throughout southern Europe to England.

On the North American continent fuglans

regia is often called the English walnut, pre-

sumably because it was introduced here by

English colonists. However, it is not grown

extensively in England. Most horticul-

turalists call it the Persian walnut in defer-

ence to its origin.

The Persian walnut is native to the area

between the Carpathian Mountains in east-

ern Europe and the Himalayan Mountains in

northern India, a swath across the Balkan

Peninsula, Turkey, Iran, Afghanistan, and

the adjoining areas of the USSR. A geograph-

ically disjunct population occurs in northern

China [Icongraphia Cormophytorum

Sinicorum 1972 and Meyer 1911). Wild

plants are normally found in mixed broad-

leaf forests, along stream banks, in valleys,

and on mountain slopes (Komarov 1936). In

sheltered valleys, where it thrives, fuglans

regia may grow 20-35 m high with a

straight, upright trunk and a large, spreading

crown. Normally the wood is purplish

brown, hard, and satin-smooth and shiny

when polished. The nuts of wild trees gener-

ally have thin shells and large kernels. Vari-

ous subspecies have been proposed based on

nut shape, growth habit, and geographic ori-

gin (Komarov 1936 and Rehder 1940).

Persian walnuts have always been valued

trees within their native and naturalized

range. The timber is used in Europe for fine

woodwork and veneer. Trees that are suc-

cessful in the northeastern United States

have come from colder regions of the

species' range, Romania, Hungary, Czecho-

slovakia, Poland, USSR, and Germany, where

they have traditionally been popular yard

trees. Outstanding selections are currently

being propagated and tested for commercial

orchards in these countries (Shreve 1981).

Most selections of Persian walnuts cold
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Carpathian walnuts,
(
fuglans regia

)
above, origi-

nated in the Carpathian Mountains of southern

Poland.

hardy enough for North America derive from

seed collected in the Carpathian Mountains

of southern Poland. Reverend Paul Crath, a

native of the Ukraine, worked as a Presbyte-

rian missionary in that region between 1924

and 1936, after having been ordained a

minister in Canada. Reverend Crath was
keenly interested in the fuglans regia trees

he found commonly growing in Poland,

where minimum winter temperatures could

reach -40°F. He believed that some of these

trees would succeed in cold areas of North

America. Through arrangements with

members of the Northern Nut Growers' As-

sociation and the Wisconsin Horticultural

Society, he sent back several tons of seed

(Devitt 1953). The resulting trees, often

called Carpathian walnut trees and known
for their cold hardiness, became widely es-

tablished from British Columbia to Nova
Scotia and are still being selected for their

hardiness, nut qualities, and yields.

Reverend Crath's introductions were not

the first cold-hardy Persian walnuts brought

to North America, however. Since the late

1700s German immigrants had been bring-

ing hardy fuglans regia seed from their

homeland to Pennsylvania and farther west.

The descendants of these seedlings are on

the average less tolerant of cold than the

Carpathian walnuts, but several are among
the most hardy and productive cultivars.

Other promising introductions have been

made from the Russian Ukraine, the

Himalayan Mountains, and northern China.

A great deal of potential still exists for col-

lecting genetically superior seed from the
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cold-temperate areas where the Persian wal-

nut has been grown since antiquity.

In a 1936 letter Reverend Crath described

the trees of the Carpathian region:

We examined 79 walnut trees in and around Cos-

seev. The age of the trees varied from 15-100

years. Trees 30 years old and over were from 60 to

75 feet tall, and from 1 to 3 feet in diameter. Of
the 79 trees, only 3 trees were damaged by the

frost of 1929 (45 degrees below zero) (Rahmlov
1962).

Experience on this continent has shown that

with good site conditions a cold-hardy Per-

sian walnut tree will rapidly grow to the size

and shape of a very large apple tree. The
canopy is globe shaped and dense, the bark

pale gray, and the roots deep. When fully

dormant, some Persian walnuts may tolerate

temperatures between 30°F and 40°F with-

out damage (O'Rourke 1969).

ITowever, injury can occur at much
higher temperatures ( - 13°F) if mild

weather precedes a drop in temperature. Per-

sian walnuts will grow on a variety of soils,

but poor drainage invariably renders them

more susceptible to winter injury. High

vigor and good nut production require a fer-

tile, nearly neutral soil and room for exten-

sive root development.

Persian walnuts are monoecious. The

staminate catkins expand from lateral buds

of the previous season's growth. The clusters

of 1-3 (occasionally 4-5) pistillate flowers

are home at the tips of the current season's

shoots. Pistillate flowers, and the nuts that

subsequently develop from them, normally

appear only on growth originating from the

terminal buds. On some cultivars the lateral

shoots also bear flowers, which increases

their yield. It is unclear as to whether all

Persian walnut trees are self-fertile or not

(personal communication from L. H. Wil-

moth, July 21, 1982). Regardless, the overlap

in staminate and pistillate flowering times

would rarely be enough to ensure a good

crop. Several cultivars are notable for their

self-fruitfulness, but even these seem to

benefit significantly from cross-pollination

with another cultivar.

In the North the most common cause of

crop damage among Persian walnuts is their

tendency to produce leaves and flowers be-

fore the possibility of late frosts has passed.

In Ontario, Persian walnuts are most suc-

cessful within 20 km of the Great Lakes,

where the cool spring climate delays vegeta-

tive growth. The gradual onset of winter

there also ensures a more complete dor-

mancy and less damage from cold. Under op-

timal growing conditions Persian walnut

seedlings bear fruit within 4—8 years and

grafted cultivars within 2-5 years. A few

seedlings from a Russian source have been

reported to flower in their second year

(McDaniel 1978). Pistillate flowers are gen-

erally produced several years before stami-

nate flowers. In their eighth growing season,

productive cultivars may bear 0.03-0.06 m3

of nuts. Large trees may yield 0.2 m 3 (Grimo

1979). Reverend Crath reported harvests of

45-1 15 kg from mature, native Carpathian

trees. Persian walnuts bear crops annually,

though weather conditions have a consider-

able effect on yields. Individual trees are

known to continue bearing for more than

100 years.

Juglans regia is unique among walnuts in

that its nuts fall free from the husks at ripen-

ing time. This feature, combined with easily

cracked shells, places Persian walnuts

among the more desirable of nuts. The ker-

nels can usually be extracted in large or
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whole pieces from the relatively thin-shelled

nuts by hand. The kernels are high in protein

(20 percent) and fat (60 percent) and account

for 40-60 percent of the total nut weight.

On the west coast of this country, Persian

walnut trees are valued for their appearance

and are grown in yards, parks, and along

streets. In the cold areas of eastern Europe

and northern China, they have long been

valued for their nuts and timber also. Now,
however, selections hardy in the northeast-

ern United States offer nuts and timber of a

quality similar to that of the European and

Chinese types.

Growing Persian Walnuts

Many Persian walnut growers in the North

are cultivating the seedlings of superior trees

in the hope of finding improved types. Plants

grow readily from seeds sown in the fall, or

after a relatively short (6-8 weeks) artificial

cold-moist treatment. They will also germi-

nate satisfactorily after dry storage if they

are first soaked for several days in clean

water that is changed daily. Spring planting

is best, about 4 cm deep with a light mulch.

Cans or wire mesh placed over the seeds will

protect them from rodents, crows, and

pheasants.

Planting sites for Persian walnuts must be

chosen carefully. Adequate soil drainage is

important, as moist soil delays the onset of

winter dormancy, causing freeze damage

(splitting) to the trunk. The soil must allow

deep roots to penetrate 1.5 m, have an ap-

proximately neutral pH (pH 7) and be fertile

enough to grow a good cover crop. Adding

dolomitic lime or fertilizer, or planting a

legume in the preceding year is recom-

mended to improve the soil.

A single Persian walnut tree will eventu-

ally occupy a space 15 m in diameter but can

be planted at half that spacing to hasten or-

chard production. Seedlings may be grown to

bearing age for evaluation on only 3-meter

spacings. Seedlings of good parentage are

likely to yield one tree in ten "exceptional

enough to be made permanent" (Society of

Ontario Nut Growers). The hole to which

the seedling is transplanted must be larger

than the spread of the root system. A kilo-

gram of bonemeal mixed into the planting

soil (preferably one year in advance) is a re-

quirement for healthy growth. Any injured

roots must be trimmed off before planting,

and the remaining roots carefully spread

when the soil is sifted over them. It is best to

place the root collar at, or slightly below,

ground level. When the seedling is in place,

the soil must be tamped down and watered

thoroughly. A trunk guard, or a piece of

woven wire coated with white latex paint,

will protect against sunscald and rodents.

The young tree will not be able to compete

with weeds and will respond favorably to

mulch as it grows.

Persian walnuts must not be fertilized in

the first year, and only in the early spring

thereafter. These trees use large amounts of

nitrogen and phosphorus: one recommenda-

tion is 0.2 kg of 20-10-10 granular fertilizer

per 3 cm of trunk diameter until the trunk

diameter reaches 15 cm. After that the ap-

plication rate is doubled, up to a maximum
of 1 1-13 kg per tree with a 5-10-15 formula-

tion. This tends to reduce vegetative growth

and increase nut production.

Pruning requirements are minimal. Many
Persian walnuts independently exhibit the

ideal conical or dome shape, requiring only

the removal of branches that are dead, rub-
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bing
;
or malformed. A high, clear trunk can

be maintained for lumber production.

Persian walnuts grown in the Northeast

are potentially susceptible to several pests

and diseases (Payne and Johnson 1979), in-

cluding the husk fly, the coddling moth, the

butternut curculio (insect larva), an an-

thracnose fungus, a bacterial blight, and a

bunch disease (which causes numerous

shoots to emerge in close proximity). Choos-

ing disease-resistant plants, removing leaves

from beneath the trees after leaf fall, and

timing sprays carefully will provide success-

ful control. Trees exhibiting a bunching pat-

tern in the branches should be removed en-

tirely, as should trees that sucker exces-

sively from the lower trunk. The latter is an

indication of either bunch disease, walnut

blight, a genetic lack of hardiness, or wet

soil.

During the ripening period, squirrels

poach nuts before they have fallen, but a

smooth trunk collar (0.5 m high) will keep

them out of the treetops as long as no access

is provided by an adjoining tree or building.

Even so, the nuts must be harvested fre-

quently if squirrel populations are dense in

the immediate area.

Treatment after the harvest involves dry-

ing the walnuts in an airy location for about

five days. During this period the kernel loses

its milky texture, becoming crisp and sweet.

Like most foods, walnuts sold commercially

do not compare in taste to those grown at

home. Storing walnuts is best accomplished

either in-shell, using rodent-proof aerated

containers in an unheated room, or by freez-

ing the kernels alone. Nuts with well-sealed

shells usually retain their kernel quality

until the next harvest season. Frozen kernels

will store for years with very little change in

quality.

Persian walnuts have much to recom-

mend them. They are attractive landscape

trees, having pale bark and a dense, round

crown. Several cultivars are hardy at average

minimum temperatures as low as -30°F if

soil and air drainage are adequate.

Black Walnut

The black walnut is a native American

tree that grows wild throughout eastern

North America except most of New York

and New England. It is among the most val-

ued cabinet-wood and veneer trees on this

continent. A commercial cracking industry

in the Midwest is supported by wild col-

lected nuts. The nuts are valued for their

flavorful kernels and their shells, which are

used in the manufacture of a multitude of

useful products.

Soil conditions are a major influence on

the growth of black walnuts. These trees do

best on soils that have a neutral pH, are fer-

tile, and have adequate water. They grow

slowly on wet lands, shallow topsoils, and

those that are acidic and infertile. Sapling

black walnuts are intolerant of shade and are

generally suited to sites where white ash

[Flaxinus americana) grows well (Fowells

1965).

While truly wild black walnuts are un-

common east of the lower Hudson River

Valley, they have often been planted as yard

trees and sometimes have become

naturalized.

The black walnut tree is large and

straight-trunked, with an open spreading

crown. The pale green pinnately compound
leaves cast a dappled shade. An identifying

characteristic during the dormant season is

the stout, upright branchlets. These resem-
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Black walnuts
(
fuglans nigra

)

ble the branches of white ash, but the wal-

nut branch arrangement is alternate instead

of opposite. Black walnuts normally have

deep tap roots, which when established

permit them to coexist with groundcovers

and allow them to tolerate some degree of

drought. These trees are also tolerant of fire

and smog (Duke). Their growth rate is highly

dependent on site and soil conditions and

genetics; 1 m per year in height is possible.

The ornamental value of the black walnut

tree lies in its stately form and the dappled

shade it affords. The leaves fall relatively

early without spectacular coloration. The

decaying husks leave an amber stain on

hands, clothing, and concrete. Black walnut

trees with an unbranched trunk at least 3 m
high will produce both timber and nut crops.

Nuts can be harvested until the lower sec-

tion reaches prime veneer log size (55 cm).

Trunk diameters of orchard-grown trees can

be twice that of similarly aged trees grown in

timber plantations, presumably because the

superior care and the wider spacing of the

trees in orchards are more favorable for girth

increase. Careful pruning is required in the

early years to produce a straight log free of

large knots.

The black walnut, the preferred commer-

cial walnut, has a distinctive flavor, which is

not diminished by cooking. The kernels con-

tain approximately 20 percent protein, 15

percent carbohydrate, and 60 percent fat, as

well as small amounts of mineral nutrients

and vitamins A and B.

Unfortunately, obtaining this nutritious

nut meat can be a frustrating experience. In

fact, removing the nut from its messy, stain-
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ing husk and then extracting the kernel from

its hard shell is hardly worth the effort with

most unselected black walnuts. This is not

the case with several cultivars selected for

their ease of cracking.

Cracking qualities depend on shell thick-

ness and the internal shell structure. The
kernel cavities of most unselected black

walnuts have many partitions and deep in-

vaginations, whereas those of named cul-

tivars usually have fewer, and kernels can be

extracted in large pieces. Also, the nuts of

cultivars are usually 25 percent kernel, 5

percent more than the average for unselected

seedlings.

Grafted cultivars may begin bearing nuts

within two or three years, though substan-

tial production must wait until trees are past

10 years of age. Crop yield is more closely

correlated with crown size and trunk diame-

ter than age. A vigorous tree is the best in-

surance of a plentiful nut crop. The biggest

challenge in managing walnut trees for nut

production is to maintain regular annual

yields. Even the annual variation in yield is

irregular. Providing adequate sunlight, nu-

trition, and water and controlling pests

minimizes yield variations but does not

necessarily eliminate them.

Black walnut cultivars have been selected

primarily for ease of cracking and productiv-

ity. Very little information is available on

their performance in New England, how-

ever. Although over 500 cultivar selections

have been identified by the Northern Nut
Growers' Association, most have not been

widely propagated or tested. The perfor-

mance reports that do exist vary consid-

erably, depending on climatic, cultural, and

site factors. Observations in New York,

Michigan, and Ontario offer the best indica-

tion of desirable cultivars for New England.

The most important characteristic for this

region is a capacity to ripen nuts in growing

seasons of less than 180 days. Those that

have generally received high ratings when
grown in northern latitudes are listed on

page 16.

Growing Black Walnuts

Black walnut seeds and seedlings are

widely available from commercial and state

nurseries. In fact, enough are sold each year

to establish about 2880 hectares of planta-

tions (Funk 1979). Seedling trees rarely equal

cultivars in nut quality or productivity. A
homeowner desirous of a single tree is better

off purchasing a grafted cultivar. For larger

plantings, seedlings are more cost-effective,

and some may turn out to have improved

characteristics for the Northeast. Seeds or

seedlings should be obtained from parent

trees with desirable traits: climatic adapta-

tion, superior productivity and nut quality,

and perhaps timber form. A large, well- filled

nut produces a larger seedling. Cold strat-

ification for 120 days results in the most

prompt germination. Fall planting usually

satisfies this cold requirement. Seeds sown

in fall tend to germinate more quickly and in

greater numbers than those sown in spring.

The hulls need not be removed before plant-

ing the nuts. About 50 percent of unhulled

seed will germinate. A higher germination

rate can be achieved by hulling the nuts,

placing them in a container of water, and

discarding those that float. A well-filled nut

will sink if the float test is given before ap-

preciable drying has occurred (within 3 days

of hulling).

Black walnuts are planted in the same way
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as Persian walnuts. The results of a study of

various methods used to protect the nuts

from squirrels favored placing fresh cow

manure over sown seeds as an "effective,

biodegradeable repellent" (Williams and

Funk 1978). Due to the fact that they germi-

nate in relatively low numbers, black wal-

nuts should be seeded at approximately

twice the desired density. Planting nuts

10 cm apart produces tall, straight seedlings

that are easy to graft or transplant. It is ad-

visable to plant several seeds wherever a

tree is desired. Later (anytime within three

growing seasons), all of the surviving seed-

lings must be removed except the one show-

ing the best vigor and form.

In general, direct seeding is better than

transplanting. Black walnuts develop a deep

taproot quickly, which is often damaged

in transplanting and is a setback for

the entire tree. After three to four years,

trees in a plantation tend to be about the

same size regardless of whether they were

grown from seed or transplanted (Funk

1979).

A wide hole with room for the roots to

spread is best. Many labor-saving planting

methods have been devised for transplanting

large amounts of black walnuts, but the

primary consideration is to ensure that the

roots are spiraling. The survival and growth

of transplanted seedlings is directly related

to their size. Only year-old seedlings with a

stem diameter greater than 5 mm should be

planted.

It is important to provide favorable condi-

tions for young black walnut trees. Trees

that are vigorous when young are usually

vigorous when older also. The most critical

factors affecting growth rate are soil mois-

ture, weed competition, wind exposure, and,

to a lesser extent, nitrogen supply. Weeds

should be controlled with mulch for at least

two years (preferably three or four) after

planting.

Favorable soil conditions are crucial for

healthy growth and nut production. The soil

must be well drained. It should allow roots

to penetrate at least 1.5 m. A near neutral pH
should be maintained with dolomite appli-

cations. Trees bearing nuts have high nitro-

gen and phosphorus requirements. About 0.5

kg of 10-10-10 fertilizer per centimeter of

trunk diameter is recommended for ade-

quate nutrition.

Another way of improving the soil's fertil-

ity is to interplant black walnuts with

nitrogen-fixing plants. Russian olive

(Elaeagnus umbellata), black locust

[Robinia pseudoacacia
),
European alder [Al-

nus glutinosa ), and hairy vetch ( Vicia vil-

losa
)
have all proved to enhance black wal-

nut's growth rate, especially on less than

ideal sites (Funk 1979 and Ponder 1981).

These fast-growing nitrogen-fixing species

shelter the young walnuts from wind and re-

duce weed competition somewhat. Addi-

tionally, the walnut growth is forced up-

ward, which reduces pruning requirements.

The general pruning recommendation for

black walnuts is to maintain a single domi-

nant leader and evenly spaced lateral

branches. The bottom section of trunk can

be developed as a valuable veneer log by

pruning the branches when they reach 3 cm
in diameter. Pruning can be done up to half

of the tree's total height without adversely

affecting the growth rate. This method keeps

the knots small and confined to the central

core of the veneer log. Bey (1979) provides

further information on pruning for timber

production. Planting black walnuts in frost
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pockets increases the need for pruning, be-

cause the terminal buds are more likely to

suffer freeze damage, resulting in many
competing lateral shoots.

To my knowledge black walnuts growing

in eastern Massachusetts have not been

seriously afflicted with diseases or insects.

Husk-fly maggots frequently infest the husk

in early fall, turning it into a mass of black

slime, but a study has shown no correlation

between husk maggots and nutmeat quality

(Gibson and Kearby 1976). However, some

pests can affect nut production (Payne and

Johnson 1979). Walnut curculios can damage

tender growth and cause some nut loss. Re-

moving infected nuts that drop prematurely

is the best control. Anthracnose fungus in-

fections of foliage and fruit cause nuts to fill

poorly. Wet weather conditions mean more

severe infections. Anthracnose-resistant

cultivars will retain healthy foliage longer

and produce better crops. Fungicide sprays

during spring provide successful control.

Apparently, black walnuts can be infected

with walnut bunch disease without showing

the normal brooming symptoms. Instead, it

appears as empty or dark and shriveled nuts.

There are no reliable controls for this dis-

ease. Infected trees should be destroyed.

The entire husk and enclosed nut fall

during or shortly after leaf fall. The nuts that

fall early are less likely to be well filled.

Freshly fallen nuts are the best ones to col-

lect. At this stage the hulls separate easily

and the kernels have not had time to become

stained and lose flavor. Rubber gloves (not

vinyl) will protect hands from the corrosive,

staining juices. The hull of a freshly har-

vested, well-filled black walnut will shuck

off with one tap of a rubber mallet. The

hulled nuts can then be washed, and dried

either on newspaper or in a wire basket for

about one week. The dry nuts are best if

stored in a cool, airy location, and rodent-

proof containers are advisable.

Cracking by hand is usually done with a

hammer or screw vise. Pouring hot water

over the nuts and allowing them to steep 24

hours helps to soften the shells, which pre-

vents then from shattering when cracked.

The wire cutters used by electricians can be

employed to extract the kernels. Kernels fro-

zen in plastic bags keep well.

The Butternut

The butternut, another native American

tree, has a more northerly geographic

distribution than its cousin the black

walnut. The butternut range occupies much
of New England and the St. Lawrence River

Valley of Quebec, west to southern

Minnesota, and south to Missouri and

southern Appalachia. But rarely is it more

than an occasional component of forest

stands. Butternut occurs primarily on

stream banks or valley slopes where the soil

is moist but well drained. However, it is

known to grow better than black walnut on

dry, rocky soils, especially those of

limestone origin (Fowells 1965).

The butternut tree is short, averaging 13 m
high. Thick branches generally begin low

on the trunk and rise into a broad, open

crown. Butternut bark is light brown or gray

and becomes deeply ridged with old age. The

compound leaves resemble those of black

walnut but are quite hairy and sticky in

comparison. The same rust-colored, sticky

pubescence also covers leaf petioles and

young branchlets in their first year's growth

and is especially noticeable on the nut

husks. Another identifying characteristic is

the leaf scar. In black walnut it is notched
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Butternuts
(
Juglans cineiea

)

without a downy fringe, whereas in butter-

nut the leaf scar is not notched but does have

a downy fringe.

Butternuts are among the most hardy Jug-

lans species, surviving -40°F within their

natural geographic range. In spring bright

green staminate catkins droop from the

basal portion of the previous season's

growth. The 5-8 pistillate flowers are borne

on spikes at the end of new growth. The

single or clustered 5-7 cm egg-shaped nuts

ripen in early fall. A thin adhering husk en-

closes the deeply ridged, thick shell. The
kernels, which are sweet and oily, are gener-

ally regarded as the best among walnuts for

flavor but are normally impossible to extract

in large pieces. A few cultivars exist, se-

lected primarily for their ease of kernel ex-

traction and nut size. Cold storage is advis-

able, but nuts in shell reportedly keep a year

or more under cool, ventilated conditions

(personal communication from Stephen

Breyer, July 15, 1982).

Nut production begins within six or seven

years from seed (McDaniel 1979), but butter-

nuts never seem to yield as well as black

walnuts. Six bushels of nuts in hull is an ex-

ceptionally high yield from a mature tree,

and large annual variations in yield are to be

expected. Butternuts may produce nuts for

more than 70 years.

Native Americans extracted oil from

crushed butternuts by boiling them in water.

In New England the flavorful kernels are

still combined with maple sugar in candy.

Like that of the sugar maple tree, the sap of

butternut also makes a good syrup, but more

boiling is required to thicken it. The husks
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and inner bark yield a true dye. During the

Civil War, the backwoods Confederate

troops were sometimes dressed in homespun
'uniforms' of butternut-dyed cloth, and they

became known as butternuts (Peattie 1966).

Butternut wood accepts a high polish and

is easily worked. It was once a favorite for

carriage interiors, because of its combina-

tion of beauty and lightness, and is still val-

ued. In Wisconsin, one of the major states

supplying butternut lumber, it is second

only to black walnut for its economic value.

The wood is also rot resistant.

Relative to other nut trees, butternuts are

quite short-lived, beginning to decline in 75

years. This inherent trait is compounded by

susceptibility to two fungal diseases: the

butternut dieback
(
Melanconis juglandis) and

the butternut canker [Sirococcus clavigig-

nenti juglandaceareum). These factors,

along with pollution and elimination of

habitat, threaten the butternut throughout

much of its range.

In the colder regions of northeastern

North America, growing butternuts may be

the only way to harvest high-quality nuts.

Cultivars are available with nuts that can be

cracked easily and flavorful kernels that can

be removed in large pieces. These trees are

fast growing with broad canopies offering

dappled shade.

The Asian Walnuts

Three walnut species are native to east Asia:

the Japanese walnut (/. ailanthifolia Carr),

the Manchurian walnut (/. mandshurica

Maxim.), and the Chinese walnut (/.

cathayensis Dode). These are closely related

to the American butternut and are often in-

cluded in the same subsection of fuglans.

However, the modern authority on the wal-

nut family, W. E. Manning (1978) places the

Asian walnuts in a separate subsection on

the basis of their differences in embryo de-

velopment. In the field Asian walnuts can

supposedly be distinguished from the but-

ternut by their notched leaf scars, but the

difference is not readily discernible. Asian

walnuts bear nuts in hanging racemes that

are usually much longer than butternut

clusters. The Asian walnuts cross readily

with other fuglans species, and fertile hy-

brids may result, especially in crosses in-

volving the butternut.

Confusion exists about the correct scien-

tific name for the Japanese walnut and its

smooth-shelled variety called the heartnut

(Rehder 1945). The name formerly accepted

for the Japanese walnut,
J. sieboldiana

(Maxim.), can no longer be used because it

has already been given to a fossil plant. The
current consensus, with which Manning
concurs, is to name the Japanese walnut /.

ailanthifolia Carr and the heartnut /. ailan-

thifolia var. cordiformis (Maxim.) Rehd.

The Japanese walnut is a common forest

tree of mountain regions in Japan (Sargent

1894), whereas the heartnut is a cultivated

variety (Ohwi 1965). The two are identical in

habit and foliage, differing only in nut

characteristics. The Japanese walnut is

rough and pitted like a butternut. The
heartnut is smooth, heart-shaped, and val-

ued for its ease of cracking and kernel ex-

traction. Seedlings of both Japanese walnut

and heartnut may produce either type of nut.

The Manchurian walnut is native to

northern China, Korea, and the Amur River

region of Siberia. It may grow to 20 m tall,

either in mixed forests (in valleys and

floodplains) or isolated on the gravelly soils
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beside mountain streams. Its growth habit

and racemes of 6-1 7 nuts are similar to

those of the other Asian walnuts. The nuts

vary in shell structure, are round to elon-

gate, 2. 7-5. 5 cm in length, and (like butter-

nuts) have a sharply ridged to relatively

smooth shell. The Manchurian walnut is ex-

tremely hardy, on a par with the butternut.

It is cultivated in cold areas of the USSR,

Europe, and the Canadian plains. No nut-

producing selections have been made in this

country. The Lithuanian magazine Musu

Sodai in 1976 reported a selection hardy to

-40°F that blooms first on old wood and

again in 2-3 weeks on new growth (personal

communication from Victor Vircau on July

19, 1982).

The Chinese walnut is a close relative and

perhaps only a geographic race of the Man-

churian walnut. It grows in the highlands of

central China and is considered less hardy.

Mature plants at the Arnold Arboretum sur-

vive temperatures as low as — 10°F without

noticeable damage.

Because of its ease in cracking, the

heartnut)/. ailanthifolia var. cordiformis

has received the most attention among the

Asian walnuts. In its native Japan it is culti-

vated in orchards and marketed. Heartnut

trejes grow rapidly (to 6 m in eight years) and

bear nuts at five years of age. They report-

edly adapt to a wide range of soils, from sand

to clay, and some will grow in zone 4 (avg.

min. temp. -30°F) (Metcalf 1980). However,

heartnuts seem to be adapted to a maritime

climate similar to Japan's, because they suf-

fer damage from early fall freezes and late

spring frosts.

With the exception of certain cultivars,

heartnuts are said to bear nuts freely but

rarely heavily. Gellatly (1966) reported a

Heartnut [fuglans ailanthifolia var. cordiformis)

90 kg harvest from the cultivar called 'OK'.

Five to 15 nuts occur in pendant racemes. A
recently ripened soft husk may be twisted

off by hand, leaving only a few fibers at-

tached to the shell. Even if the nuts are not

husked immediately, the kernels are less apt

to be stained than are those of black wal-

nuts.

Heartnuts usually have well-sealed shells

and good keeping qualities. They can gener-

ally be split into two heart-shaped halves

either by tapping the shells while holding

the nuts on edge or by using a channel-lock

tool. A certain degree of drying can enhance

the cracking process. The kernels have a

mild flavor similar to that of the butternut

but not quite as highly regarded. The kernels

are about 50 percent oil and 25-35 percent of

the total nut weight.

The heartnut and butternut apparently

cross-pollinate readily, resulting in a fertile

and remarkably vigorous hybrid known as

the buartnut (/. cinerea x
f. ailanthifolia var.

cordiformis ). Several selections combine the

hardiness and flavor of butternuts with the

ease of cracking and potentially greater

yields of heartnuts. Two different cultivars

are needed for pollination and subsequent

nut production.

In the Asian walnuts and their hybrids, we
have nut-producing, ornamental shade trees
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for the North. Several features give them an

overall exotic appearance: long hanging cat-

kins; large, compound, seemingly tropical

foliage; and pendant strings of nuts. The
stout branches and broad top provide a dap-

pled shade. Asian walnuts thrive on a variety

of soils. Most are hardy thoughout zone 5

and some in zone 4. The primary disease

threat to these walnuts is the bunch disease.

Walnut Cultivars

A considerable number of commercial nurs-

eries supply walnut cultivars. Many of

them are quite small, however, and managed

on a part-time basis. As their stock may be

small or sold out, it is best to place orders

one-half year or more before spring planting.

Nurseries usually sell scionwood for do-it-

yourself propagation, and some offer custom

propagation services.

Walnuts are considered difficult to propa-

gate vegetatively. The most common means

is by grafting. Among the most successful

methods are: a modified side-graft, 75-80

percent (Funk 79); a root cleft-graft, 75 per-

cent (Groenwald 1981); and greenwood bud-

ding, 90 percent (Davie and Davie 1977). I

have used the sprouted-seed grafting method

described for chestnuts (Jaynes 1980) with

fair results. A warm post-graft environment

will enhance the success of all grafting

methods. Heartnuts and Persian walnuts can

be layered (Gellatly 1966 and personal

communication from Stephen Breyer, July 5,

1982), and both rooted cuttings (Shreve

1975) and root cuttings of black walnut have

proved successful (Jaciw and Larsson 1980).

Purchasing walnut cultivars is the best route

for most people.

Persian Walnut

The following descriptions are drawn

primarily from those of Ashworth (1969),

Brooks and Olmo (1972), and Grimo (1979).

With the exception of 'Hansen', which is

highly acclaimed, little agreement exists as

to how they should be ranked.

'Broadview' originated in British Colum-

bia from seed brought there by a Russian

immigrant from the Black Sea region. Opin-

ions differ about its kernel flavor. The nuts,

which are medium to large, ripen in Sep-

tember at about the same time as McIntosh

apples. In cracking quality they approxi-

mately equal those of 'Franquette', the stan-

dard commercial walnut cultivar in Califor-

nia. The nuts are 46 percent kernel and keep

well in storage. 'Broadview' is considered

one of the most productive cultivars. The

original tree withstood temperatures as low

as -30°F, but subsequent reports indicate

marginal hardiness in zone 5.

'Hansen' is probably the most favored,

cold-hardy Persian walnut cultivar. It was

introduced in 1952 from northwestern Ohio.

The original tree may be over 100 years old

and presumably is of German origin. 'Han-

sen' has the ability to fruit on lateral as well

as terminal shoots, resulting in early (2 years

after grafting) and numerous nuts. The trees

remain small and are resistant to disease and

husk maggots. The nuts mature early and

are relatively small but at 60 percent have

one of the highest percentages of kernel. The

round shells are thin and smooth. The ker-

nal flavor is mild and sweet. 'Hansen' is an-

other self-fertile cultivar.

'Holton' is a promising cross between

'Hansen' and 'Broadview'. Preliminary ob-

servations indicate that it combines the best

qualities of both parents. Like 'Hansen' it is
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a hardy and a precocious bearer of nicely

shaped and flavored nuts, which resist dam-

age from husk maggots. The 'Broadview'

parentage is evident in the vigor of the tree

and its relatively large nuts.

'McKinster' is a Crath seedling originating

form the Columbus, Ohio, area. The nuts are

large (48 percent kernel) and have a good

flavor. This fairly productive cultivar, which

self-pollinates, is well adapted to Ohio and

favored in the lower peninsula of Michigan.

'Somers' is a Crath seedling from the same

source as 'Greenhaven'. 'Somers' consis-

tently bears attractive high-quality nuts.

The kernel usually constitutes more than 55

percent of the nut, and its oil content is

more than 64 percent. The early ripening of

'Somers' (early to mid-September) often pre-

cedes husk-maggot damage.

Black Walnut

Over 500 black walnut cultivars have been

selected and named. The following are

among those that have received high ratings

when grown in northern locations. The de-

scriptions are compiled from reports by

Brooks and Olmo (1972), Funk ( 1979), Mac-

Daniels(1974 and 1941), and Zanger ( 1969).

'Sparrow', from Illinois, has a very thin

hull, which is easy to remove. It cracks well

and has a high kernel content (29 percent)

and very good flavor. Its anthracnose-

resistant foliage is retained late into the fall.

The nuts ripen fairly early and vary in size

according to site conditions.

'Emma K', from Illinois, has a thin shell, a

high kernel content, and excellent flavor. It

bears nuts regularly in southern Ontario but

may not fill all of them. It appears to be re-

sistant to both anthracnose and aphids.

Other cultivars that have received high

rating for northern areas are 'Bums',

'Snyder', and 'Thomas'. Less-tested black

walnuts with potential value for New En-

gland include: 'Beck', 'Sparks #127', 'Sparks

#147', and 'Davidson'. The latter three have

been selected in Iowa for their ability to

flower on lateral as well as terminal shoots.

(This characteristic leads to earlier and

heavier yields.)

Butternut

Butternuts tend to be difficult to propagate

and are not in high demand, so nurseries

may not have stock on hand. A few of the

better-known and available cultivars are:

'Ayers', 'Booth', 'Chamberlin', 'Craxezy',

'Creighton', 'Joy', 'Kinnyglen', 'Kenworthy',

'Love', 'Van Sickle', and 'Weschcke'. All of

these are reported to be cold hardy in the

North.

Heartnut

Most heartnut cultivars were selected

primarily before attention was diverted to

the introduction of Carpathian walnuts. The
following cultivars are most likely to be

available. The descriptions follow Campbell

(1981), Gellatly (1966), and McDaniel (1979).

'Brock' is a relatively recent and promising

cultivar from Pennsylvania. 'Etter', also

from Pennsylvania, has excellent cracking

qualities and is 33 percent kernel. It may be

resistant to bunch disease. 'Etter' seedlings

are often equal to or superior to their parent.

'Fodermaier' nuts are 37 percent kernel but

rarely crack in whole pieces. Even so, it is a

highly regarded heartnut. 'Fodermaier' seed-

lings generally produce good quality nuts.
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'Marvel' and 'Rival' are both progeny of

'Fodermaier'. Other heartnuts of value in-

clude 'Canoka', 'OK', 'Rhodes', 'Schubert',

and 'Wright'.

Buartnut

I was not able to discover any nurseries that

offer grafted buartnut trees. The following

cultivars may be available as scions or by

custom propagation: 'Corsan', 'Dunoka',

'Fioka', 'Hancock', 'Leslie', 'Mitchell', and

'Wallich'.
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Propagating Peter Del Tredici

Leatherwood: A Lesson

in Humility

It is often assumed that because I work in

the greenhouses of the Arnold Arboretum, I

should be able to solve any plant-propaga-

tion problem that comes along. With all that

heat and light, the reasoning goes, you

should be able to make dead sticks sprout.

Unfortunately, technology is not always the

most effective solution to the difficulties

that arise with plants. This fact was brought

home to me rather dramatically recently

in attempting to determine the seed-germi-

nation requirements of Dirca palustris, the

Atlantic leatherwood.

This beautiful little shrub is native to the

east coast of North America, from New
Brunswick to Florida and east to the Missis-

sippi. In the wild, Dirca tends to form dense

thickets in the forest understory, growing

best in moist areas that have a high lime-

stone content. Henry David Thoreau tracked

the plant down in its native haunts in

Brattleboro, Vermont, on September 8, 1856:

... for the first time I see growing indigenously

the Dirca palustris, leather-wood, the largest on

the low interval by the brook. I notice a bush

there seven feet high. In this form it is somewhat
like a quince bush, though less spreading, its

leaves are broad, like entire sassafras leaves; now
beginning to turn yellow. It has remarkably

strong thick bark and soft white wood which

bends like lead (Gray says it is brittle!), the differ-

ent layers separating at the end. I cut a good-sized

switch, which was singularly tough and flexible,

just like a cowhide, and would answer the pur-

pose of one admirably. The color of the bark is a

very pale brown. I was much interested in this

shrub, since it was the Indian's rope. Frost said

that the farmers of Vermont used it to tie up their

fences with.

The great tensile strength of the bark of

leatherwood has been noted by nearly all bo-

tanical writers— before and after Thoreau
— who have discussed the plant. None,

however, have presented quite so memora-

ble a description as the late Edgar Anderson,

former dendrologist of the Arnold Ar-

boretum and long-time botanist at the Mis-

souri Botanical Garden:

Delicate though the flowers may be, the species is

well deserving of its popular name as anyone will

find who attempts to gather the flowering twigs

without a sharp knife. The branches are surpris-

ingly limber and the bark is tough and strong.

One can actually tie the twigs in bow knots. If

one attempts to snap off a branch quickly, the

wood itself may break and separate from the bark.

It may even come away altogether, leaving the

startled flower-gatherer with a perfectly bare twig

in his hand and on the bush, dangling like an

empty glove, the bark with its flowers and leaves

still intact.

Horticulturally, Dirca is noteworthy for

reasons other than its bark, not the least of

which is that it produces bright yellow flow-

ers in early April, when most other plants

are still dormant. Another point of interest
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is its tendency to develop a single stem. This

habit, which is unusual for a shrub, gives the

plant the appearance of a miniature tree and

makes it extremely useful in rock gardens

and perennial beds. Despite leatherwood's

preference for moist, shady sites in the wild,

it will tolerate full sun under cultivation. In-

terestingly, when grown in the open the

plant assumes a more compact habit of

growth, and the foliage, which is light green

in the shade, takes on a distinct yellowish

cast.

Because propagation data on leatherwood

were either nonexistent (Schopmeyer 1974)

The Atlantic leatherwood [Diica palustris
)
pro-

duces bright yellow flowers in early April.

or imprecise (Esson 1949), I undertook a seed

germination project in 1979. At that time

there were two Diica plants at the Ar-

boretum, both collected in New Hampshire

in 1961. In early June the mature fruits were

falling off. They were green at that point,

with a slight tinge of yellow. The fruit is a

berry with a fleshy outer seed coat and a

hard, black inner coat surrounding a single

large embryo.

I followed my usual practice when pro-

cessing seeds preparatory to sowing them: I

put them in a plastic bag and set them on a

headhouse bench until the fleshy part of the

fruit softened enough so that it could be eas-

ily washed off. This "fermentation" clean-
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ing, as it is called, usually takes about one

week and works wonders with fleshy fruits

like those of Malus, Cornus, and Sorbus.

While this technique is not generally rec-

ommended in the seed germination litera-

ture (Schopmeyer 1974), it has long been

used successfully with many types of plants

at the Arboretum.

After a week I removed the rotting Dirca

fruits from the bag and washed them clean

with water. I then subjected the seeds to var-

ious tests: some I sowed immediately in the

greenhouse, some I stratified (this involves

packing the seeds in a moist medium and

storing them in a refrigerator for three

months), and some I treated with the plant

hormone, gibberellic acid (GA3 ). To my dis-

appointment, none of these treatments pro-

duced a single plant.

Trying again in 1980, 1 collected 1177

seeds and designed an experiment that I

thought would cover all possible types of

seed-dormancy mechanisms. I put all the

fruits in a plastic bag for fermentation clean-

ing, except for 77 that I pulled out at the last

minute to use as a control. These I sowed in

a flat, which was then planted outdoors to

simulate the conditions the seeds would

have been subjected to had they been al-

lowed to fall from the plant.

The remaining 1 100 seeds were allowed to

rot for several days, after which they were

cleaned and then subjected to every possible

seed-germination test I could think of: strat-

ification in the refrigerator, as well as in the

greenhouse, gibberellic-acid soaks, and scar-

ification with a knife. Finally, I carefully ex-

cised over 400 embryos from their seed

coats and gave them the same treatments.

To my amazement, of the 1100 seeds so

carefully cleaned and treated, not a single

seedling was produced, but of the 77 un-

cleaned ones planted outdoors, 47 seedlings

germinated the following spring— a stagger-

ing 61 percent. Here I had brought to bear

nearly 10 years of experience in botantical

research, along with a barrage of hormones
and climate-control devices, when success

could be achieved only by doing nothing.

Humility is what I learned from that exper-

iment.

In 1981 I collected another 600 fruits from

Dirca to see if perhaps my experience in

1980 had been a fluke. This time I set up a

surefire test. I divided the seeds into six lots:

some I cleaned by hand, peeling the thin

green skin off with my fingernail; some I

cleaned by the usual fermentation method

in a plastic bag; and some I left uncleaned. I

then planted replicate lots outdoors under

shade cloth and indoors in a greenhouse

heated to a minimum of 45°F in the winter

time. The results are shown below.

Treatment Location

Seedlings

Produced

100 seeds uncleaned outside 32

100 seeds uncleaned inside 25

100 seeds hand cleaned outside 54

100 seeds hand cleaned inside 9

100 seeds fermentation

cleaned

100 seeds fermentation

outside 1

cleaned inside 0

In all cases, the seeds sown outdoors did

better than those treated in the same man-

ner but sown indoors, and as a whole, the

uncleaned seeds performed almost as well as

the hand-cleaned seeds. Fermentation clean-
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Flowers of Atlantic leatherwood (Dirca palustris
)

ing was, of course, a disaster all around.

More than anything else, this experiment

demonstrates that some plants propagate

themselves best when left to their own de-

vices. With Dirca palustris, letting nature

run its course is not only easy, but also very

effective.
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When Is a Pine Not a B. June Hutchinson

Pine?

Although it is commonly called the um-
brella pine, the luxuriant Sciadopitys ver-

ticillata actually is not a pine. In fact, it pos-

sesses no immediate plant relatives, and its

ancestry is more remote than that of most

other conifers. The foliage is still another

unusual aspect of this tree: it is comprised of

two types of leaves. The dark green needles

that grow in distinctive whorls at intervals

along its branches are one type, and the

small brown scales along the stems are an-

other.

E. H. Wilson ( 1876-1930) called the um-
brella pine "one of the most distinct of all

conifers" in appearance. Planted as a land-

scape specimen in the Northeast, it forms a

dense pyramid and retains its lower

branches well into maturity, unlike many of

the conifers. Wilson wrote that he saw the

umbrella pine growing in the forests of Japan

(to which it is native) as a tall, narrow-

crowned tree up to 30 m in height, but in

this country it is slow growing and reaches

8 m at most after 50 years.

This remarkable tree first became known
to Europeans when the Swedish botanist

Carl Peter Thunberg ( 1 743- 1 828) published

a description of it in his Flora Japonica

( 1 7 84), a work based on his observations dur-

ing a 15-month stay in Japan from 1 775 to

Umbrella pine (Sciadopitys verticillata

)

1776. However, Thunberg's mention of the

new evergreen was largely overlooked by

botanists since he described it as a species of

the well-known genus Taxus. When
German-born physician and botanist Philipp

Franz von Siebold (1796-1866) saw the tree,

he realized it was unique. The description of

Sciadopitys verticillata in his Flora Japonica

(1842) excited plant enthusiasts. Yet it was
not until nearly 20 years later that umbrella

pines were successfully propagated in En-

gland by nurseryman John G. Veitch, who
brought seeds from Japan in 1861 . The fol-

lowing year the tree was grown for the first

time in the United States at the Parsons

Nursery in Flushing, New York. Although it

is still not widely available in the United

States, a few fine nurseries in New England

sell the umbrella pine. Unfortunately,

the long handling time in the nursery, due to

slow growth, decrees a high price for these

unusual plants.

Dr. Sidney Waxman, of the University of

Connecticut, has introduced several cul-

tivars of the umbrella pine, which have been

propagated from cuttings. His article in the

International Plant Propagators’ Society

Proceedings (volume 28, p. 546-50) provides

instruction on propagating by this method.

The Arnold Arboretum has successfully

propagated umbrella pines from seed. The
seeds required three months to germinate

regardless of pretreatment. Arboretum trees

produce cones in alternate years.
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As described by both C. S. Sargent and

E. H. Wilson, the native habitat and plant

companions of the umbrella pine can guide

the use of the tree in the North American

landscape. Wilson wrote that it usually oc-

curs as a solitary tree or in small groves,

scattered through dense forests of pine, fir,

Hinoki cypress, hemlock, maple, magnolia,

and katsura. Sargent reported finding it in

association with native pines, particularly

Japanese white pine
(
Pinus paiviflora

)
and

Japanese red pine
(
P . densiflora). In combina-

tion with the Japanese maple against an

evergreen background, the umbrella pine is

an exciting study in leaf contrasts and form

for close-up viewing near a window or door-

way. Another handsome grouping, which

has textual appeal, occurs naturally in Japan:

a small grove of umbrella pines in combina-

tion with hemlocks, accompanied by lower

plantings of rhododendron and underplant-

ings of Shortia. Mildly evocative of prehis-

toric landscapes and matched in boldness of

foliage and evolutionary age, Sciadopitys-

and magnolia are effective landscape com-

panions. With a Magnolia x soulangeana

'Brozzoni', for example, a small grove of

three or more Sciadopitys is elegant, particu-

larly if sited in front of other tall evergreens.

These combinations can be used in several

landscape applications, including border,

edge, screening, and foundation plantings.

The textural richness and symmetry of the

umbrella pine are set off to good advantage

in both formal gardens and the surroundings

of contemporary houses. The form of this

Japanese plant would not be suitable among
the naturalistic groupings of plants in in-

Distinctive needles of the umbrella pine (Sci-

adopitys verticillata)

formal country gardens, however. Umbrella

pines are perfectly hardy in the Boston area

and hold the dark green color of their thick,

shiny needles through the coldest winters.

Easy to grow and not susceptible to any seri-

ous diseases, they appreciate shelter from

strong winds and some soil moisture. Plant-

ing sites should not be hot or dry but can be

shaded.

Facts about the umbrella pine [Sciadopitys

verticillata
)

Landscape

Height

Spread

Texture

Growth Rate

Hardiness

Family

Native Range

Native Habitat

Introduced

7.5 to 9 meters

4 to 5 m
Medium
Slow

Zone 5

Pinaceae

Japan

Scattered through dense

forests of mixed hard

and soft woods.

1861

B. June Hutchinson is a consultant to the Arnold

arboretum, a writer, and a landscape designer. She is

currently working on one of four volumes in the forth-

coming guidebook to the Arnold Arboretum (supported

in part by a grant from the National Endowment for

the Humanities), from which this article was ex-

cerpted.





Anne CarlsmithThe River Birch

Landscape designers are always looking for

beautiful and adaptable low-maintenance

trees. Since the number of these trees cur-

rently available is low, however, the result

is often another planting of honey locusts or

maples. Yet alternatives do exist, and

worthy candidates are often overlooked by

the nursery trade. One such is the river

birch, Betula nigra L.

In comparison to the white-trunked

members of the birch family (Betulaceae),

the river birch has long been ignored, though

it is a graceful tree, with a warm red bark

that exfoliates to pink-white. It is also

adaptable to both flood and drought and is

more disease-resistant and heat tolerant

than any other birch.

When young the river birch (also known as

the red birch) is delicate. If left unpruned, it

becomes multitrunked in its first or second

year, breaking at ground level into several

splayed stems. It is twiggy, with many hori-

zontal subbranches that recurve slightly.

The youngest twigs are lustrous red and

darken as they grow, eventually becoming

marked by narrow lenticels. The bark then

separates into thin flakes, which curl into

strips and cling to the wood indefinitely.

Bark color varies from tree to tree: the outer

bark may be bright or subdued and the inner

bark may be nearly white.

Young river birch trees (Betula nigra
)
growing at

the edge of Jamaica Pond in Boston, Massachu-
setts. Bruce Applebaum photo.

As the tree matures (40 years), the bark

thickens, darkens, and becomes deeply

fissured, beginning at the bases of the

trunks. The larger branches acquire a rough

and broken surface, while the smaller ones

continue to exfoliate. The mature river birch

has an open habit and fine foliage texture,-

the leaves (4-8 cm long) are deep green and

very lustrous. Monoecius, Betula nigra

forms three-clustered staminate catkins in

the fall, which become conspicuous when
they elongate to 8 cm in spring.

The river birch lives up to its name in its

willingness to thrive in damp soil or soil that

may be inundated for weeks in the spring.

This characteristic makes it a special asset

to the landscape designer: all authorities

agree that it is one of the finest trees for

damp ground. In addition, it has the advan-

tage of being drought-tolerant and therefore

has potential as a street tree.

Betula nigra owes its adaptability to the

floodplain habitats of which it is characteris-

tic. In the wild it grows along the banks of

streams, on the edges of ponds, and in

swamps, habitats that may be flooded in

spring and dry in summer. It attains its

largest size (27 m) in the damp bottomlands

of the Gulf States and is most prevalent

along the larger, slow-moving silt-laden

rivers. It grows thickly along the Mississippi

and its tributaries, holding the muddy banks

against erosion.

The river birch is the only birch growing

in the South, and it has the widest distribu-
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Leaves of the river birch (Betula nigra). Bruce

Applebaum photo.

tion of all the North American birches. Its

natural range extends from New Hampshire

south to Florida and west to Texas and Min-

nesota. Donald Wyman has noted that it

does well even in California (Wyman 1977a).

Native stands are sparse in zone 4, however,

and trees there are both smaller in stature

and less long-lived (Steele and Hodgdon

1975). In New England the average stature at

30 years is 15-18 m, whereas in the South it

can be as high as 27 m.

Bronze birch borer, the most destructive of

birch pests, has virtually no effect on the

river birch, and leaf miner, another birch

pest, has very little. Atmospheric pollution

apparently is harmless also: Henry Arnold

lists the river birch among the trees that

have sprung up spontaneously in Central

Park and eventually replaced the installed

plants (Arnold 1980). A low soil pH appears

to be the only definite requirement of the

river birch. Chlorosis occurs at pH levels

higher than 6.5 (Dirr 1983).

'Heritage', the only river birch cultivar,

was selected for both a light bark color and a

prolonged period of exfoliation. Neither the

species nor the cultivar is readily obtainable.

Weston Nurseries in Hopkinton, Massachu-

setts, supply the species (and will supply the

cultivar in spring 1984). Oliver Nurseries in

Fairfield, Connecticut, and Mellinger's in

North Lima, Ohio, supply the cultivar.
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Peeling bark of a young river birch. Peter Del

Tredici photo.

Growing the River Birch

Ready germination from seed is another

asset of the river birch, but the seeds must be

collected early. This is the only Betula

species that ripens its seeds in spring or early

summer. Small and lightweight, they are

dispersed by the wind and often carried long

distances. Much of the seed falls near the

tree, however, so collection is not difficult.

Nurserymen report that seedlings grow so

quickly from seed that propagation by rooted

cuttings is unnecessary. A caliper of 8-10 cm
has been noted at 15 years. 'Heritage', repro-

duced by cuttings, grows equally quickly.

Many nurseries list all the birches as

difficult to transplant, except when balled

and burlapped and moved in very early

spring. (Most reputable nurseries dig them
only at that time.) Again the river birch is

the exception. Gary Hightshoe describes it

as “easily transplanted [in] early spring or

late autumn" (Hightshoe 1978). The tree is

quick to throw out adventitious roots when
flooded and generally shows the rooting

vigor of all fast-growing trees.

Birches in general are “bleeders," that is,

they are slow to heal if pruned in spring,

when sap flow is heaviest. Pruning in fall

and early winter is preferable.

Donald Wyman has observed a tendency

in the river birch to form weak crotches, but

a grove of mature trees in the Arboretum

shows no evidence of it (Wyman 1977b).

Planted from seed collected in 1877, these

trees show the typical habit of the mature

river birch in New England.
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Bletilla striata

them without having to worry
about endangering the species in

the wild. In addition, these

species are more attractive than

many of our native orchids; they

are easy to cultivate; and they are

hardy in most parts of the United

States. I am referring particularly

to Bletilla striata, often sold as

the “hardy Chinese orchid," and

several of the Japanese species of

Calanthe: C. nipponica, C.

tricarinata, and C. discolor and

its varieties.

Because the propagation of

many hardy orchid species is

difficult, gardeners are often re-

luctant to attempt it. But I urge

them to try. Bletilla and

Calanthe are good choices with

COLLECTOR'S
NOTEBOOK

Orchids for

Everyone

Richard E. Weaver
, Jr.

Orchids hold a fascination for

plant growers that few other

plant groups can match. For the

gardener their beauty and rarity,

and the challenge of cultivatmg

many species, make orchids par-

ticularly desirable subjects.

Growing hardy native orchids has

become a somewhat controver-

sial subject, however, because

most of those offered commer-
cially have been collected in the

wild, and wild populations of

many species are becoming seri-

ously depleted. Native orchids

are also difficult to propagate.

Only a few species, notably the

large yellow lady's-slipper
(
Cyp

-

ripedium calceolus var. pubes-

cens ), increase reliably in cultiva-

tion. In addition, most native or-

chids are nearly impossible to

grow from seed with techniques

presently available, and they

have not yet responded to propa-

gation by tissue culture, like

many of the tropical epiphytic

orchids.

But those of us who want to

grow orchids in our gardens now
have an alternative. Several Asi-

atic species can easily be propa-

gated both vegetatively and from

seed, so we can obtain and grow



which to start, because success is

virtually assured.

Before attempting to propagate

these plants, it is important to

understand some basic facts of

orchid growth. Most orchids

grow sympodially, that is, each

shoot grows to maturity and then

stops growing, whether it flowers

or not. That shoot is then suc-

ceeded by a similar one, which

develops from an axillary bud

borne on the rhizome. Old shoots

often live for several years, still

capable of food production and

storage but incapable of growth

or flower production. In terres-

trial orchids the rhizome is usu-

ally underground. In many genera

the shoots themselves consist of

two distinct parts: an above-

ground part, which includes the

foliage and produces the flowers

and in temperate regions usually

dies back at the end of each sea-

son; and an enlarged underground

part, attached to the rhizome,

which serves as a food-storage or-

gan. The underground part varies

in structure and appearance from

genus to genus, but in Bletilla

and Calanthe it is a pseudobulb

similar to the aerial ones of

epiphytic orchids (in Bletilla the

structure is often referred to as a

corm).

The pseudobulbs of Bletilla

and Calanthe live for several

years, and if an established plant

of either genus is dug up the

structures appear as a string of

beads, attached by the rhizome.

The old pseudobulbs, referred to

as backbulbs, function primarily

to store food, but associated with

each are latent buds often not

visible to the unaided eye.

Normally such latent buds would
eventually decay along with the

backbulbs, but these have

evolved as a safeguard, so that if

the leading tip of the rhizome is

damaged, or if the season's aerial

shoot is destroyed (perhaps by a

late frost), one of these latent

buds will break dormancy and de-

velop into a shoot. Thus the

damaged plant will still be able to

grow.

These latent buds also enable

us to propagate Bletilla and

Calanthe, as well as other or-

chids, by vegetative means. If we
separate them, and the backbulb

to which they are attached, from

the leading shoot, each will de-

velop into a separate plant. The
procedure is simple. For B.

striata dig up the plant in the

spring before the new shoots have

emerged, and carefully clean the

pseudobulbs so that each one is

clearly distinguishable. Be extra

careful to avoid damaging the

leading buds in the process. Sever

the rhizome between each

pseudobulb with a sharp knife or

pruning shears. The pseudobulb

with well-developed buds may be

replanted in the garden, and the

shoots should develop and flower

normally. The backbulbs should

be planted in a propagating frame,

covered with about 5 cm of soil

and mulched lightly. They must
never be let dry out. The
backbulbs should produce small

shoots the first season, and the

resulting plants should flower the

second season. My experience

has been that backbulbs up to

five years old should produce

shoots if treated in the manner
described above.

The procedure for Calanthe

species is similar. The backbulbs

of this genus are borne very

closely together, however, and I

prefer to separate them by gently

twisting them apart. If a knife is

used, it is important to inspect

the backbulbs carefully for any

latent buds in order to avoid

damaging them. Again, the lead-

ing pseudobulb can be replanted

in the garden. The backbulbs can

be planted in a propagation

frame, but because the shoots

they produce are delicate and

slow-growing I prefer to start

them in a seed pan. I use a me-

dium consisting of 2 parts peat

moss, 1 part vermiculite, and 1

part perlite. The backbulbs

should be situated so that their

tops are just below the surface of

the medium. Place the pans in a

shaded spot in a greenhouse or

outdoors, and keep the medium
moist. The tender shoots are very

attractive to slugs, so it is best to

apply a commercial slug bait as

soon as the shoots appear. Leave

the plants in the pans under

fluorescent lights or in filtered

sunlight until the following

spring and then plant them in

their permanent place in the gar-

den.

Other orchids with corms or

underground pseudobulbs should

respond similarly to Bletilla and

Calanthe. Experimentation

should produce some interesting

and valuable results. I hope that

success with these will lead to

experimentation with other

species and that eventually

methods will be found for prop-

agating more of these wonderful

plants.

Richard E. Weaver, Jr., the former

horticultural taxonomist at the Ar-

nold Arboretum, now operates

WE-DU Nurseries in Marion, North

Carolina.
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Flowers of the Wild: Ontario and the Great

Lakes Region by Zile Zichmanis and James

Hodgins. Toronto: Oxford University Press.

272 pp.

GARY L. ROLLER

Flowers of the Wild: Ontario and the Great

Lakes Region, is likely to become the first

book I reach for when I am looking for a ref-

erence guide to wildflowers. The text, which

covers 127 plants, is terse and includes the

same categories of information on each

plant. The categories are: habitat, longevity,

flower and fruit characteristics, ecological

status, and cultivation. The accompanying

pictures are well composed and sharp in im-

age, and the color reproduction is superb. I

have encountered few books on plants with

better photography. Botanically accurate

line drawings, which are carefully stylized to

accent characteristics that aid in identifying

the plant, supplement the photographs. The
drawings also illustrate characteristics that

may be unclear or not represented by even

the best photograph.

Each plant is represented on two pages,

with text occupying approximately one-

quarter to one-half page and the line drawing

a full page.

My only complaint is with the name of

the book, which might lead one to think that

the plants treated will not be found outside

Ontario and the Great Lakes Region. Most of

these plants can be found in the wild or in

cultivation in New England and elsewhere

when environmental conditions are similar

to those of southern Ontario. Most, if not all,

can be found well labeled and beautifully

exhibited at the Garden in the Woods,

Hemenway Road, Framingham, Massachu-

setts.

Books with photographs and graphics of

this quality are rare. I commend the authors

on producing a book that organizes informa-

tion on wildflowers in a convenient package,

conveys the beauty of wild plants to the

most uninformed reader, and pleases the

most avid wildflower enthusiast.

Plant Extinction: A Global Crisis by Harold

Koopowitz and Hilary Kaye. Washington:

Stone Wall Press. 239 pp. $16.95.

Mark Plotkin

Many important international conserva-

tion programs initially focused on prevent-

ing the extinction of large mammals like the

tiger or the rhinoceros. This has proved to be

a shrewd choice, as these animals appeal to

the general public and generate a great deal

of sympathy (and, therefore, dollars) to

finance programs for their protection. The

importance of these early efforts to elicit

public support in industrialized nations for

conservation programs in developing coun-

tries should not be underestimated— that

organizations were able to raise funds to

save foreign wildlife species, which many of

the donors would never see outside a zoo or a

television screen, was truly a noteworthy

achievement.

Nevertheless, the success of these projects
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solved only a small part of the problem. As
Grenville Lucas, of the Royal Botanic Gar-

dens at Kew, has stated, "the appeal of ani-

mals like the panda and the muriqui is uni-

versal, yet you cannot save the animals if you

do not save the plants." A major problem

then is "saleability"— how does one inter-

est the general public in plant conservation?

What is undoubtedly one of the best

methods is presented in a new book by

Harold Koopowitz and Hilary Kaye entitled

Plant Extinction: A Global Crisis. By show-

ing how crucial a role plants play in our daily

lives (for example, the use of the rosy

periwinkle [Catharanthus roseus] in treating

cancer, the authors vividly illustrate that

plant conservation is not an esoteric exercise

but an urgent necessity.

Plant Extinction contains intriguing in-

formation on both the ancient, current, and

future uses of plants and the causes of the

rapidly accelerating pace of species extinc-

tion. The authors have thoughtfully in-

cluded data on the status of plant conserva-

tion in biomes throughout the world, the

politics of conservation, and the essential

role that the hobbyist can play. Although a

more in-depth citation of references would
have made this book more useful to the sci-

entific community, Plant Extinction is both

enjoyable and informative and will un-

doubtedly prove useful to the teacher, the

hobbyist, and the general public.
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Arnoldia Landscaping Contest

Among the numerous inquiries that come to

the Arnold Arboretum by phone and letter,

one of the most frequent is, "What can I plant

under my mature Norway maple (Acer

platanoides) or European beech (Fagus syl-

vatica)V These are trees that cast intense

shade and whose roots are shallow, fibrous,

and dense, factors that are unfavorable for un-

derplantings.

We would like to hear about plantings that

have not only survived but thrived beneath

these and other shallow-rooted trees. Readers

can help by sending descriptions, photographs,

or comments on plantings they know to have

been successful. Advice will also be welcome

on special planting or maintenance techniques

that enhance the establishment and growth of

the understory plants under these difficult

conditions. We would like information spe-

cifically on the following kinds of plantings:

annuals, ground covers, herbaceous perennials

and bulbs, deciduous and evergreen shrubs,

hedges, and vines and methods of support.

Information submitted will be presented in a

future issue of Arnoldia. All information will

be credited to the contnbutor, and all’ con-

tributions will be acknowledged. Participants

submitting the five most original photographs

prior to October 1, 1984, will receive a plant of

Styrax japonica 'Pink Chimes' or another rare

ornamental plant. Help us to assist others by

sharing your expertise. Contributions should

be addressed to: Gary L. Roller, managing hor-

ticulturist, Arnold Arboretum, Jamaica Plain,

MA 02130.



Mature river birch (Betula nigra)



The Arnold Arboretum of Harvard University, a non-

profit institution, is a center for international botanical

research. The living collections are maintained as part

of the Boston park system. The Arboretum is supported

by income from its own endowment and by its mem-
bers, the Friends of the Arnold Arboretum.





Native tapping trees oiHevea guianensis dur-

ing the years of the Second World War, when wild

rubber stands of the Amazon helped to replace

plantation production interrupted by the Japanese

occupation. R. E. Schultes photo.
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The Tree that Changed Richard Evans Schultes

the World in One Century

I can assure you that on that 14th of June ( 1875)

when Mr. Wickham arrived at Kew in a hansom
cab with his precious bags of seeds, not even the

wildest imagination could have contemplated its

result. . .

.

— Sir W. T. Thiselton-Dyer

Kew Bulletin
( 1912), p. 65

History is usually written in the context of

political, social, or religious changes. Yet it

might well be written from the point of view

of the effects that plants have had on the de-

velopment of mankind and civilization.

It is safe to say that no single species of

plant has, in the short space of 100 years, so

utterly altered lifestyles around the globe as

Hevea brasiliensis, a member of the spurge

family, which today is the source of 98 per-

cent of the world's natural rubber. Stop for a

moment and try to imagine life without

rubber!

The introduction of this Amazonian tree

from the wild and its domestication in the

19th century was the work of the British bo-

tanical gardens, especially the Royal Botanic

Gardens at Kew, and is unquestionably the

most outstanding example of the value of

such institutions in bettering life on earth.

Rubber-yielding trees and vines grew in

the Old World, yet, curiously, no significant

A group of rubber tappers bringing in their daily

harvest of latex from forest trees in the Amazo-
nian region of Colombia. R. E. Schultes photo.

use of their product had been made any-

where in the Eastern Hemisphere. When
Columbus arrived in the West Indies, he

noted that the natives were playing a game
in which rubber balls were employed, but

the rubber for these balls came not from

Hevea but from Castilla elastica, of the fig

family.

As early as 1755, King John of Portugal

tried to foster a rubber industry in Belem do

Para at the mouth of the Amazon River:

rubber shoes were manufactured for export

to Portugal, but the quality was so poor that

the industry did not prosper. The process of

vulcanization, which has made rubber the

useful product that it is now, had not yet

been discovered.

After Goodyear discovered vulcanization

in the 1830s, rubber became a product with

ever-increasing uses in the industrializing

nations, and demand for it increased at a ver-

tiginous rate. The only source was the wild

stands of Hevea — especially H. brasiliensis

— hidden away in the dark corners of the

vast Amazon forests. The demand for rubber

in Europe and the United States rapidly be-

came so great that production from forest

trees rose from 3 1 tons in 1827 to 2607 tons

in 1856. This dramatic increase was accom-

plished by the virtual enslavement of whole

tribes of Indians. Tapping the trees in the

jungles for four or five months a year, away
from their agricultural lands and sources of
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Natural distribution oiHevea and H. brasiliensis.

nourishment, falling prey to tropical dis-

eases and malnutrition, and often suffering

from exposure, mistreatment, torture, or

even assassination if they did not bring in

enough rubber, they were being extermi-

nated by this forest industry, directed

primarily by unscrupulous “rubber-barons''

who resided in the cities of Manaos and

Iquitos, usually in sumptuous luxury.

The modern age of rubber had its begin-

nings in 1876, a “rubber revolution" that

was the consequence of an incredible series

of sometimes fortuitous events.

Hevea became known to the scientific

community when in 1775 the French

botanist J. B. C. F. Aublet described the

genus from material collected in French

Guiana. He not only described the genus and

its first species, H. guianensis, but detailed

the native method of exploiting it for rubber

and appended numerous ethnobotanical data

on the use of the seeds by the natives as food.

Twenty-six years later, K. L. Willdenow, a

German botanist, described a second

species, H. brasiliensis, from material col-

lected at the mouth of the Amazon River.

Subsequent botanical exploration of the

Amazon Valley— notably that carried out
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by the British botanist Richard Spruce—
continued to add new species to the genus,

which now comprises 10 species and three

varieties.

Not all of the species yield a latex capable

of producing rubber: only H. guianensis,

H. benthamiana, and H. brasiliensis have

sufficient caoutchouc to give a usable rub-

ber; and of these, H. brasiliensis supplies the

best product.

When in 1823 a Scot, Charles Macintosh,

discovered that rubber would dissolve in

naphtha, it acquired many new uses, leading

to the establishment of factories in England,

France, and the United States. These fac-

tories failed, however, because the product

still became sticky in the heat and brittle in

the cold.

This problem was overcome in 1839 when
a Bostonian, Charles Goodyear, discovered

vulcanization, a process that greatly altered

the physical properties of rubber and

changed the history of the significance of

this vegetal product and its effect on human
life. It led immediately to new and hitherto

unexpected applications and a host of new
industries. It also sparked the "rubber

boom" of the Amazon, then the only source

of natural rubber: production from the South

American forests rapidly increased.

Exploitation of wild rubber is a difficult

and frustrating operation. The natives, living

during the tapping season under such abom-
inable conditions, produced a poor-quality

product. The latex was frequently laden

with bark, dirt, and stones and adulterated

with other rubbers, since often the tappers

were punished if they did not procure stipu-

lated quotas. Furthermore, each individual

had to labor from dawn or predawn until

nearly noon to tap 100 or fewer trees in his

forest circuit, then return to his shack and

begin the long process of coagulating the

latex. Large balls of rubber were formed by

pouring the latex little by little over a pole

that was rotated in smoke rising from an in-

verted funnel.

The death knell for this primitive industry

was sounded when the era of scientifically

managed plantation practices began in 1876,

the year that rubber seeds were first germi-

nated successfully in the Royal Botanic Gar-

dens at Kew. The domestication of the rub-

ber tree served civilization in two ways.

First, it provided an abundance of high qual-

ity rubber at low cost, without which many
of our great advances in industry, medicine,

domestic appliances, and transportation

would have been impossible. Second, when
plantations finally came into full production

in the second decade of the 1900s, the forest

industry was all but obliterated, with the re-

sult that thousands of native tappers were

liberated from the intolerable and inhuman
exploitation to which they had been sub-

jected for nearly 100 years. And, undoubt-

edly, whole tribes— e.g., the Witotos of the

northwestern Amazon, a truly noble race of

Indians— were saved from virtual extinc-

tion.

Domestication of the rubber tree occurred

at the time the British were seeking new
crops for their tropical colonies. The intro-

duction of the quinine-bark tree into India

from the Andes had just been highly success-

ful. Sir Clements Markham, who had di-

rected the introduction of that tree, was

convinced that the rubber tree could be de-

veloped as a plantation crop that would be a

good substitute for the coffee crop, which a

fungal disease had almost exterminated in

Asia. He had Mr. James Collins prepare a

summary of what was then known about
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Parts oiHevea brasiliensis, the rubber tree.

rubber. Collins wrote: "In 1870, 1 came to

the conclusion that it was necessary to do

for the caoutchouc-producing tree what had

already been done with such happy results

for the cinchona (quinine) tree." Sir Joseph

Hooker, director of Kew Gardens, knew of

Spruce's discoveries and studies of Hevea in

the Amazon, and he fully supported Mark-

ham's view concerning the future oiHevea

cultivation.

Several earlier attempts had been made to

introduce Hevea seed from Brazil, in 1873

and 1875. None were successful. Hevea

seed, its latex rich in sugars, quickly fer-

ments in the heat of the tropics, and the em-

bryo is killed. But success eventually came.
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Seeds of Hevea brasiliensis. R. E. Schultes photo.

An Englishman, Henry Wickham, who
had spent many years living near the Ama-
zon and Orinoco and who in 1872 had pub-
lished a book on his travels in tropical South
America, had previously sent seeds of Hevea
to Kew with no success. Fully realizing that

earlier shipments had failed because of slow

transport, Wickham resolved somehow to

surmount this difficulty. Then a fortuitous

event happened! In 1876 a steamboat from
England had sailed up the Amazon laden

with cargo; it found no return load. “I de-

termined," Wickham wrote, "to plunge for

it. I had no cash on hand. The seed was even

then beginning to ripen. I knew that Capt.

Murry must be in a fix, so I wrote chartering
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the ship." Wickham sent out his Indians to

collect the seed and pack it properly in

wicker baskets. The ship raced downstream

from Santarem, 400 miles up the Amazon,

and called in at customs in Belem at the

river's mouth. Customs officials, told of the

delicacy of the plants "for delivery to Her

Britannic Majesty's own Royal Botanic Gar-

dens of Kew," immediately, and with intel-

ligence unusual among bureaucratic

officials, dispatched the ship, which steamed

off to England.

All of the earlier shipments had been sent

on sailing vessels. The few days saved by

using a steamboat ensured successful ger-

mination in Kew's hothouses. Of the 70,000

seeds, 2800 germinated— a rate of 4 percent,

astonishingly high for Hevea, even in the

field.

Young trees from this introduction were

sent to Ceylon, where several of the original

trees still are living in botanical gardens.

From Ceylon some went to Singapore and

other parts of the empire in the tropics. The

domestication of this tree, which has in one

century so drastically changed life around

the world, would not have been possible

without a chain of botanical gardens and a

far-sighted director at Kew like Hooker.

In Brazil stories are rife concerning the

British "seed steal." At that time Brazilian

law permitted the exportation of seeds, and

collection and exportation were carried out

openly. Many Brazilians are persuaded to be-

lieve that rubber seeds were "stolen" or

"smuggled" out of the country, however,

The oldest tree of Hevea brasiliensis in Malaysia,

from one of nine seeds planted in 1877. Photo-
graph courtesy of Rubber Research Institute of

Malaysia, Kuala Lumpur.

Henry Nicholas Ridley examining one of his early

experiments in tapping systems of Hevea
brasiliensis, Malaysia. Photograph courtesy of

Rubber Research Institute of Malaysia, Kuala

Lumpur.

and fail to realize that Brazil's major agricul-

tural industries are based on plants intro-

duced from foreign countries: coffee (origi-

nally from Abyssinia), rice (from India),

sugar (from Southeast Asia), soybeans (from

China), jute (from India), cacao (from Co-

lombia and Ecuador). In fact, most of the

world's principal plantation crops are pro-

duced in regions far from their original

homes.

When the Brazilians realized that the

British plantation efforts were to be success-

ful, they prohibited further exportation of
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Trunk oiHevea brasiliensis with hypertrophied

growth due to former tapping with machadinho
(“little ax") in the Amazon of Brazil. P. Alvim

photo.

rubber seeds, and that prohibition held until

very recently. Consequently, the vast rubber

plantation system of the Old World was

based primarily on these original seeds,

which were collected from a single locality

and from a single (and not the most promis-

ing) ecotype oiHevea brasiliensis. It is be-

lieved that the 70,000 seeds came from 26

original trees. In view of this, the enormous

improvement m the commercial rubber tree

in the space of 100 years seems incredible.

The earliest plantation set out in Ceylon

yielded 400-450 pounds of dry rubber per

acre per year,- there are new clones of the

rubber tree that now yield more than 3000

pounds, and, with a recently developed

chemical treatment of the bark, some clones

may almost double that amount.

Many names of major importance are

connected with the historical accomplish-

ment of domesticating a wild tree of the

humid Amazon. These include Aublet,

Spruce, Macintosh, Goodyear, and Wick-

ham, mentioned earlier. But Wickham and

two others— Ridley and Cramer— were

perhaps all-important in the creation of the

great plantation industry that supplies the

world with more than 98 percent of its

natural rubbers. Wickham, who lived to a

venerable old age, was rightfully knighted in

the late 1920s for his part in the creation of

the rubber industry.

Henry N. Ridley was appointed director of

the Botanic Gardens in Singapore in 1888. It

was my unexpected good fortune in 1950 to

spend several days chatting with Ridley in

his 95th year. He lived near Kew Gardens

and was overjoyed to review some of his

hopes, his trials, his successes in the early

history of rubber in the Far East with a

young botanist who was studying the nu-

merous species and their ecotypes in the

wild in South America. It was during these

personal exchanges that I realized that Rid-

ley was in fact one of the major founders of

our modern rubber plantation industry.

When Ridley took up his position, he

found only nine original trees and some 1000

young plants left from the original introduc-

tions to the Malay Straits in 1877. He im-

mediately raised 8000 more plants from seed

imported from Ceylon. These trees, from the

original Wickham stock, became the mother

trees of much of the rubber that eventually

covered a large portion of Malaya.

Next Ridley began his celebrated experi-
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1

Pieter J. S. Cramer (left). The identity of the other

man is unknown. The tree is one of the original

Wickham trees in the Botanical Garden, Ceylon.

Photograph courtesy of Dr. O. S. Pires, Rubber

Research Institute of Sn Lanka, Agalwatta, Sn
Lanka.

ments on tapping methods. At that time

trees in the Amazon were slashed according

to a great variety of makeshift techniques,

frequently to the detriment of the tree. The
most prevalent method involved the use of

the "machadinho"— a small ax used to

make deep incisions in vertical lines up and
down the trunk, causing eventually enor-

mous hypertrophied tumors, which later

prevented efficient tapping.

Ridley tried cutting off very thin layers of

the bark with a sharp knife in a sloping

channel, avoiding injury to the cambium,

since in Hevea all of the latex-bearing ves-

sels are external to the cambium. He began

with the well-known herring-bone method

and recommended infrequent tapping to

allow the trees to rest. Eventually, he

learned that more frequent tappings would

not harm the tree and abandoned the

herring-bone system and cut in slopes from

right to left, since cuts in this direction were

shown to give higher yields. Among numer-

ous other discoveries, he experimentally

showed the advantages of tapping done in

the morning rather than the afternoon.

Ridley's advances, perhaps more than any

other, assured success of the Asiatic planta-

tion industry. By 1897 all tapping in Asia

was based on Ridley's scheme of reopening

the wound. The sudden increase m world

demand for rubber further stimulated re-

search into efficient and higher-yielding tap-

ping techniques, in all aspects of which Rid-

ley took part. His experiments led even-

tually to the spiral system of tapping, which

today is nearly universal in plantation prac-

tice.

Ridley made another significant contribu-

tion to the rubber industry of the future in

his campaign to establish rubber as a planta-

tion crop. A series of events led him to this:

a serious fall in the world price of tea, the

devastating fungal disease of Coffea arabica,

and poor results with cacao. Another factor

was the increasing use of the automobile;

automobile tires gradually became the

greatest single consumer of the product. Rid-

ley seized the opportunity, and soon planters

were establishing rubber.

Again it was my good fortune in 1950,

when Dr. P.
J. S. Cramer was retired in

Utrecht, Holland, to spend three days chat-

ting with oude Piet ("old Pete"), as the uni-
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versity students affectionately called him.

We reviewed the initial introduction of

Hevea stock to the Dutch East Indies from

the British Malay Straits— material derived

from the original Wickham seeds— and his

early successful efforts to introduce from

South America seeds of several other species

of Hevea for eventual genetic studies. He
told me about the difficulties he experienced

in attempting to convince commercial de-

velopers that the planting of seeds (instead of

using clonal material) was not the best way
of establishing plantations of rubber trees. In

these three days we experienced a remark-

able camaraderie based on our very divergent

experiences with Hevea, and I acquired an

abiding understanding of the difficulties en-

countered by these pioneers: Ridley and

Cramer.

When the Dutch had established a planta-

tion crop from material originating in

Penang, Malaysia, Cramer carried out the

first variation analyses on Hevea brasilien-

sis. These early studies indicated that the

species is extremely variable, especially with

respect to yield of latex, an important com-

mercial consideration. Through his analyses

Cramer demonstrated the impossibility of

predicting yield of rubber from plantations

established on seed material, mainly be-

cause of cross pollination. He predicted that

vegetative selection, cloning, and generative

selection or breeding would lead to im-

provements in yield. All his predictions

proved true. Cramer's studies led to the

eventual vegetative reproduction of high-

yielding, clones, which today is basic to all

rubber-plantation practice.

Letter to the author from Henry N. Ridley in his

95th year.

Plaque commemorating Sir Henry Wickham's
successful introduction of seeds oi Hevea
brasiliensis from the Amazon m 1876. Photo-

graph courtesy of the Rubber Research Institute

of Malaysia, Kuala Lumpur.

Later, in 1918, Cramer patented a method

of marketing budwood from high-yield

cloned trees, which ad infinitum would pro-

vide the basis of plantation material. He also

invented the Testatex knife, patented in

1931. This knife has a vertical series of

V-shaped blades, and when pressed into the

stem or trunk of young nursery plants mea-

sured the length of the "drip" of the exuding

latex, thereby indicating yield potential long

before the trees matured at seven years.

The famous Colombian author Jose Eu-

stacio Rivera wrote one of the great novels of
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A modem plantation oiHevea brasiliensis in

Malaysia. Photograph courtesy of Rubber Re-

search Institute of Malaysia, Kuala Lumpur.
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Latin America on life on the Amazon during

the rubber boom. The title, La Voragine (The

Vortex), refers to the belief that the jungle

mysteriously swallows up the rubber tap-

pers. One magnificent passage describes the

almost fearful worship of the rubber tree in

those days: “l have been a rubber tapper. I

am a rubber tapper. I have lived in the

muddy swamps in the solitude of the forests

with my crew of malaria-ridden men cutting

the bark of the trees that have white blood

like that of the gods.”

If we consider the changes for the good

of mankind that "white blood” brought

about when the rubber tree was finally

domesticated, perhaps we might agree that it

was actually blood of the gods!
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In Praise of the American

Smoke Tree

Have you ever wondered why one intro-

duced species within a genus flourishes in

the nursery and landscape industry while a

native American plant with notable traits

remains obscure? An example of this occurs

in the genus Cotinus. Cotinus coggygria

Scop., the common smoke tree or smoke-

bush, whose native range extends from

South Europe to Central China, is frequently

seen in residential landscapes here. It is

sought after because of its many fine qual-

ities: a long period of midsummer floral and

fruit ornamentation, showy plumose fruit

panicles (which create the smokelike effect

that gives the plant its common name), vivid

autumn foliage colors, ease of culture, and

longevity (the oldest plants extant at the Ar-

nold Arboretum are 108 years old and

healthy). Our native American smoke tree,

C. obovatus Raf., on the other hand, is rarely

seen. It is often missing even in the horticul-

tural literature. Older books on landscaping

omit it completely. When it is included, it is

described in almost disparaging terms: “the

fruiting panicles are not showy— it is useful

only for autumn color— where the smaller

smoke tree will suffice, the American
species can be omitted." Writers always at-

tempt to compare the American species

with its Asian relative. We have observed

fruit panicles in the wild that are quite

showy, though it is fair to say that those on
the Arboretum's trees are not. We shall lay

Gary L. Roller and Don O.

Shadow

comparison aside here and give our native

species the attention it deserves.

Robert A. Vines, in his book Trees, Shrubs

and Woody Vines of the Southwest, states

that Cotinus obovatus occurs on "rocky

limestone hills of Texas, Oklahoma, Arkan-

sas, Missouri, Alabama, Tennessee and Ken-

tucky. Nowhere very abundant or wide-

spread." Thomas S. Elias, in Trees of North

America, says that it generally grows in

limestone soils of dry, rocky slopes, in moun-

tain canyons, or on high hills. It is found

at elevations up to 1000 m. Because it in-

habits locations with hot humid summers

and relatively mild winters, many assume

that it will not thrive under the soil and

climatic conditions of northern landscapes.

Yet we have found a planting as far north as

the Landscape Arboretum at the University

of Minnesota. Dr. Harold Pellett, on the staff

there, told me that the arboretum had had

success with seed of a cultivated plant from

the Morton Arboretum in Lisle, Illinois, in

1963. Today, one of the resultant seedlings,

which grows in an exposed site, is nearly 5 m
tall. It is stem hardy at temperatures above

approximately -25°F. The minimum tem-

perature at which the roots are cold hardy

has not yet been determined. Information on

the original native locale of this plant is un-

available. A more cold-hardy genotype may
yet be found.

A second welcome feature of the Amer-
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ican smoke tree is its adaptability to various

soil conditions. In Tennessee it occurs on

south-facing rock outcroppings of limestone,

where the pH is 6.5 to 7.0. Very little soil is

present on top of the rocks, so the roots must

invade the cracks and crevices to anchor the

plant and obtain moisture and nutrients. In

the same area it also grows in sites with bet-

ter soil, where it associates with funiperus

virginiana, Rhus aromatica, Viburnum

prunifolium, Cercis canadensis, and Quer-

cus prinoides. At the Arnold Arboretum a

102-year-old specimen flourishes in highly

acidic soil near the edge of a meadow. Peter

Del Tredici, of the Arnold Arboretum staff,

observed the plant thriving in alkaline clay

soils in the Chicago area. Excess soil mois-

ture, however, may detract from optimum
autumn foliage coloration.

The relatively low stature (8 to 12 m) of

this tree makes it suitable for small or

crowded landscape sites, where it can serve

as an alternative to dogwood, crabapple, and

hawthorn.

The fall-foliage colors of this tree are

stunning. At the Arnold Arboretum few

plants match it in terms of brilliance and in-

tensity. In full sun the colors are scarlet,

orange-scarlet, and claret and in shade ap-

ricot, gold, and yellow. A. C. Downes
acclaimed the plant for its fall colors in 1935

in The Gardeners’ Chronicle: "seen with the

autumn sun shining through its translucent

leaves, decked out in all shades of flaming

orange and scarlet, it has been a sight not

easily forgotten. ... It is just the translucent

quality of its foliage that causes the warm
fiery glow that is its great charm. Other

A. 102-year-old American smoke tree (Cotinus
obovatus

)
at the Arnold Arboretum. Barth Ham-

berg photo.

plants can show colors as vivid in themselves

(as, for example Rosa nitida
),
but their

thicker leaf blades rob them of the wonder-

ful effect. ..."

Soil moisture and soil nutrition seem to

affect autumn brilliance. One writer sug-

gested that when grown on rich soil that is

high in nutrients, the resultant lush, soft

growth produces poor fall color. A. J. Ander-

son, in a 1945 issue of The Gardeners’

Chronicle, said "the most beautifully col-

ored examples I have seen are growing on an

exposed, dry bank of poverty stricken soil. A
moist, rich medium should definitely be

avoided as it always results in vigorous,

sappy growth which is detrimental to au-

tumn coloring." Fall weather also seems to

affect color brilliance. At the Arnold Ar-

boretum one plant varies from very colorful

to dull depending on sunlight and tempera-

tures in early October. In the wild, autumn
color varies substantially from one plant to

the next.

Emerging spring leaves exhibit colors from

soft bronze to purple, which are particularly

attractive with backlighting, which exposes

the sparse hairiness of the leaf surface.

Summer color of fully expanded leaves is a

dark green.

The bark of the American smoke tree pro-

vides pattern and detail in the winter land-

scape. Bark plates have bases lifted slightly

and pulled away from the stems, creating.a

fish-scale-like effect. The scale pattern var-

ies among individuals, and the plant could

benefit from selection for this characteristic.

Plants must reach approximately 20 years of

age before the mature bark pattern develops.

At this point the plant can be pruned to ex-

pose the bark to view. The bark can be an in-

teresting focal point of a winter landscape.

The tree can also be planted en masse to
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create a mini-forest of textured stems.

Cut logs of the American smoke tree

match funiperus virginiana in durability and

longevity and have been used as fence posts

and walking sticks. When the tree is cut for

logs or burned over by fire, the stump has the

ability to resprout quickly, resulting in multi-

stemmed specimens. As a result, most wild

plants are multistemmed and not very

straight. Color on freshly cut wood samples

varies from bright yellow to pale orange.

Extract from the wood was an important

source of a natural dye, especially during the

Civil War period.

Flowers and fruit are borne in large termi-

nal panicles. Attached to the upper end of

each panicle are slender stalks clad in fine

hair. These create the smokelike effect,

which in the wild varies in color (from light

brown to fleshy tones and pale purple), size,

and density. The sexes occur usually on

separate plants but occasionally on a single

plant. In the horticultural literature the

male plant is reported to be superior for

"smoke production." All of these factors

suggest that selection could produce a more
beautiful tree. Fruiting is said to be sparse in

the wild. Seed is often difficult to find, as

squirrels gather it before it ripens.

The height of the plant varies consid-

erably, though this may be attributable to

environmental conditions. The largest plant

documented is a national champion tree at

the Deane Hill Country Club in Knoxville,

Tennessee. The tree is 13 m high, with a

crown spread of 10 m, and a trunk girth of

1.5 m. The oldest and largest plant at the

Arnold Arboretum came from seed sent by

Charles Mohr of Mobile, Alabama, in 1882.

As of February 1984 this plant stands 9 m

The common smoke tree (Cotinus coggygria).

Pamela Bruns photo.

Arboretum to Distribute American Smoke
Tree to Friends

During spring 1984 the Arnold Arboretum will

distribute approximately 3000 plants of Cotinus

obovatus to Friends of the Arnold Arboretum. The

plants were specially grown for the Arboretum at

Shadow Nursery, Inc., a wholesale grower m Win-

chester, Tennessee, near the natural habitat of Co-

tinus obovatus. Don Shadow scouted the area for

suitable plants from which to take cuttings and

chose several for brilliance of autumn foliage. Stock

plants grew as wild invaders beneath the electric

power lines, where they had been cut back to pre-

vent their interfering with the wires. Don's staff fer-

tilized these plants in situ and hoped that the power

company would not spray the chosen ones with her-

bicides. It did not, and vigorous succulent growth

ensued. This verdant vegetation became the basis for

our plants.

tall, with a crown spread of 8 m and 5 stems

arising from ground level, of which the

largest two are 45 cm in circumference. In

poor soils and under harsh environmental

conditions in the wild, the plant can be

found in spreading thickets free of other

species. Such varied growth habits allow

great opportunity for the selection of indi-

viduals for specific purposes.

Growing the American Smoke Tree

Vegetative propagation is successful in

early summer. Cuttings are taken just before

the new season's growth begins to harden,

and the soft fleshy tip of each cutting is

pinched off. They are trimmed to 15 or 20

cm long and dipped quickly in I.B. A. in

methanol or treated with Hormodin Num-
ber 3. They are then planted outdoors in

ground beds covered with plastic tents and

protected with 47 percent shade cloth. The
cuttings are misted for 15 seconds every 15

minutes. This watering regime is critical, for

if mist is maintained too long cuttings rot
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and quickly deteriorate. As soon as the cut-

tings begin to root, mist is reduced and

then discontinued, and the plastic removed.

The cuttings should be allowed to dry out

between waterings. Rooting can take place

in as little as 16 days but typically requires 4

to 6 weeks. When cuttings resume growth in

early spring, successive crops can be taken

for quick stock increase.

By the end of the first growing season, the

rooted cuttings are 0.6 m tall. By the end of

the second year, after transplanting and

pruning, multiple-branched specimens can

reach 1 to 1.5 m tall. If the plant is to be

grown as a standard, all but the most vigor-

ous branches must be removed.

In autumn plants should be subjected to

one or two light frosts and then covered be-

fore temperatures reach the low 20s. Water

and moisture in winter storage need careful

attention as the plants are vulnerable to rot-

ting. Rooted cuttings, as well as larger

plants, transplant easily. Both need to be

tested for container growing. These trees

hold great promise for use in raised and

streetside planters, as they thrive in the

most harsh environments in the wild.

Seed propagation does not seem to be via-

ble on a commercial scale, for the seed crop

is usually unreliable. However, hobbyists

and plant breeders should attempt crosses

between Cotinus obovatus and C. coggygria

in search of superior garden forms.

Peter Drummer, a propagator at Hillier

Nursery in England, has hybridized Cotinus

coggygria 'Velvet Cloak' withC. obovatus.

Drummer plans to show superior seedlings

at the Royal Horticultural Society show in

London, after which the best will be named.

The characteristics making Drummer's

plants distinct are flowering spikes far

superior to those of C. obovatus. Some mea-

sure 30 cm high and 28 cm wide and are deep

pink in color. According to Drummer, the

hybrids seem to root more freely than

C. obovatus.

At the Arnold Arboretum we have rooted

cuttings of one of Drummer's seedlings. The
resultant plants exhibit a summer foliage

color with a purplish cast and have excep-

tional vigor. Cuttings taken in May 1983

were 1.5 m tall by September and might

have been taller if they had not been pinched

at the top to harden stem tissue before

winter set in. Drummer states that his seed-

lings made 1 . 5 to 1.8m of growth during the

1983 season. Gardeners can look forward to

the contmuing development of this fine new
line of garden plants.
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The Eastern Hop
Hornbeam: Its Natural

History and Landscape

Potential

The eastern hop hornbeam, Ostrya vir-

giniana (Mill.) K. Koch, is a tree with an or-

namental value that has largely gone unrec-

ognized. This ubiquitous native understory

tree is one of the least-studied trees in North

American forests: literature searches turn

up very little reliable information on its cul-

tural requirements or ecology. In this article

I will bring together the available horticul-

tural information and point out areas where

more research is needed. Lack of publicity

may be the only reason that this tree has not

become more popular.

Ostrya virginiana is the most widespread

species in its genus. It is hardy to USDA
zone 4 and is found from Nova Scotia to

Minnesota and south to eastern Texas and

Florida. The genus name, Ostrya, is derived

from the Greek word ostrua, designating a

tree with very hard wood (Vines 1960). Many
of its common names also refer to the hard-

ness of its wood: ironwood, leverwood, hard-

hack, and hornbeam. Two other common
names are deerwood and Indian cedar.

The genus Ostrya belongs to the Be-

tulaceae, or birch family. According to T. S.

Elias (1980), it is a genus of only eight

species, which are quite similar to each

other. All are short deciduous trees or

shrubs, with simple and alternate leaves and

William E. Fehrenbach, fr.

very short petioles. All are monoecious (bear-

ing flowers of both sexes on the same tree).

Staminate catkins are borne in groups of two

or three at the tips of the previous year's

twigs, and the fruits are borne in clusters of

bladderlike sacs. All species exhibit rough,

scaly bark.

Three species are found in the United

States and Canada. Of these, two are de-

scribed in horticultural literature: Ostrya

virginiana andO. knowltonii Coville. Un-

like the widespread O. virginiana, O.

knowltonii is a rare tree, with an extremely

limited range at altitudes of 1500-2100 m in

canyons of southwest Texas, New Mexico,

Arizona, and southern Utah. It differs from

its relative in its lesser height, nearly always

under 9 m. Its limbs are slender and crooked,

forming a rounded crown. Its leaves are

somewhat similar to those of O. virginiana,

but they are smaller and more broadly ovate.

Both its leaves and petioles tend to be

somewhat more pubescent than those of O.

virginiana, a characteristic that is typical of

some desert species. The flowers and fruits

are also smaller than those of the other

species but similar in structure. Bark and

twigs are similar.

Elias (1980) mentions the Chisos hop

hornbeam
(
Ostrya chisosensis

),
which he
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Trunk of a mature eastern hop hornbeam (Ostrya

virginiana
)
at the Arnold Arboretum.

describes as a shrub, rarely a tree, found in

the same region as O. knowltonii. No other

horticultural information is available on this

obscure species.

Historically, the eastern hop hornbeam
has been labeled a "weed tree" of no com-

mercial value. Most management prescrip-

tions for commercial forest land classify the

hop hornbeam as a competitor to more
profitable species and recommend its re-

moval. In fact, one of the few published re-

search papers available on hop hornbeam
(Diller and Marshall 1937) deals exclusively

with techniques of cutting the tree to reduce

chances of resprouting. The authors ob-

served that "hop hornbeam is one of the less

desirable species in the farm woodlands of

Ohio and Indiana. In many areas it domi-

nates the understory so completely that the

reproduction of the more valuable trees is

often suppressed. . .

."

The wood of this species is light brown,

tinged with red or white. The specific grav-

ity of Ostrya wood is 0.83 (Young 1933),

which ranks it among the hardest of our na-

tive woods. Its use is limited to such items

as tool handles, golf clubs, mallets, fence

posts, miscellaneous woodenware, and

fuelwood. It is reported to take a very fine

finish and probably would be a very valuable

wood if the tree were larger.

The buds and catkins of the hop hornbeam

are a preferred winter food of the ruffed

grouse, especially in New York, Pennsyl-

vania, and Wisconsin (Hamilton 1974), and

the fruit is a secondary fall food. Other ani-

mals that feed on hop hornbeam are the

bobwhite, ring-necked pheasant, downy
woodpecker, mockingbird, purple finch, red,

gray, and fox squirrels, deer, and cottontail

(DeGraaf and Whitman 1979; Hamilton

1974).

Undoubtedly, the hop hornbeam's greatest

assets are its ornamental qualities. At one

time it was recommended for use as a street

tree. Restricted root space and the fact that

many city trees are planted with bare roots

may have been major factors in the hop

hornbeam's poor performance in the few

cities where it has been tried. Because of this

adverse experience, many horticultural

writers unjustly removed the species from

their lists of recommended trees. In cities

where the tree has been located and planted

properly, its performance is reported to be

excellent. Nurseries in Buffalo, New York,

cannot grow enough of the trees to satisfy

demand (personal communication
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from R. Walkowiack, June 23, 1983).

The hop hornbeam is small in stature,

usually attaining only 10.5 m. As such it is

useful for smaller properties or locations

with limited overhead space. The largest hop

hornbeams are found in Arkansas and Texas,

where some specimens reach 18 to 21 m high

and have trunk diameters of 45-60 cm. In

the Northeast 10.5 m is the average maxi-

mum height, and crown spread is usually

equal to two-thirds of the height. Trunk di-

ameters are seldom greater than 15 cm and

rarely reach 30 cm. The habit of the hop

hornbeam is graceful, with many horizontal

or drooping branches. Few trees its size can

match the hop hornbeam in fineness of tex-

ture, from the narrow shaggy strips of gray

bark on its trunk to its slender reddish

brown twigs.

The shape of the tree is distinctly irregu-

lar, ranging from conical to oval to irregu-

larly rounded. Understory trees are often ir-

regularly shaped, because of the various di-

rections of the light penetrating the forest

canopy. Its status as an understory tree also

means that the hop hornbeam tolerates

dense shade. It is not restricted to shady

spots, however, and grows well in full sun. It

is in full sun that the tree develops its most

desirable rounded form.

The leaves of the hop hornbeam are alter-

nate, egg-shaped, and 7-12 cm long and

3.8-5 cm wide. The margin of the leaf is ser-

rate. The top surface of the leaf is glossy

green in summer. The lower surface is pale

green and somewhat hairy, especially along

the veins and midrib. Various fall colors

have been observed, from a poor yellow or

yellowish brown to red and even purple.

Some trees retain their leaves well into the

wmter, though leaf retention is not a very re-

liable or widespread trait within the species

and may perhaps be the basis for developing

a cultivar in the future.

The most notable ornamental features of

this tree are its fruits and flowers. The hop

hornbeam gets its name, in part, from the

similarity of its fruits to the true hop fruits

[Humulus sp. ). The compound fruit is ob-

long. It is made up of a cluster of bladderlike

sacs, each containing a single, ovoid, faintly

striated nutlet about 6 mm long. Often, the

smaller sacs at the bottom of the cluster are

empty. The fruit clusters become conspicu-

ous in July, when their color is an attractive

pale green m contrast to the darker green of

the leaves. The fruit ripens from late August

to early October, and the sacs turn tan to

light brown. The sacs are covered with fine,

stiff hairs that are irntatmg to the skin when
handled.

The hop hornbeam's flowers are not dra-

matic or showy but are interesting nonethe-

less. The tree is monoecious and bears its

flowers in catkins much the same way as

other members of the birch family. The
stammate catkins are from 2.5-5 cm long

and reddish brown. They begin to expand

slightly in March and then more rapidly

until fully open in April, when they polli-

nate the pistillate catkins emerging with the

leaves from beneath the bud scales.

The bark of the new shoots, twigs,

branches, and trunk varies considerably and

is quite attractive. The newest shoots are

reddish green with minute brown lenticels.

Larger twigs, and branches less than 5 cm in

diameter, are smooth and purplish brown to

red-brown in color. On these smooth stems

the lenticels are tan to gray and lengthen

horizontally, so that the young bark looks

much like that of birch or cherry. Stems 6

cm and greater in diameter have the charac-

teristic gray, narrow, striped bark that sets
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hop hornbeam apart from other native trees

with rough bark.

The hop hornbeam is a slow-growing tree,

reaching, on average, 6 m in 20 years. Some
speculate that this slow growth is responsi-

ble for the remarkable strength and tough-

ness of the wood. The strong flexible twigs

and excellent branching structure make the

hop hornbeam almost impervious to damage

by ice, wind, or heavy snow. Popular opinion

also maintains that the species is extremely

pest resistant; however, this cannot be sub-

stantiated until the tree is studied further,

especially in stressful situations.

Growing the Hop Hornbeam

Propagating the hop hornbeam is a chal-

lenging task. The seeds exhibit a double

dormancy that requires lengthy stratifica-

tion in a moist medium in order to germi-

nate. The regimen most often recommended

for stratification is to place seeds in moist

sand or peat for 60 days at 20°-30°C and

140 days at 5°C. An alternative regimen is

6V2 months at 10°-22°C and 90 days at 5°C

(Schopmeyer 1974). Despite the low percent-

age of germination, propagation by seed

seems to be the only practical method for

nursery production. Grafting hop hornbeam

on rootstock of the same species, or perhaps

on rootstock of another species in the birch

family, may be attempted in the future at

the Holden Arboretum. If the attempt proves

successful, cultivars chosen for improved

fall color, leaf retention, or improved growth

rate may be developed. Tissue culture may
also be an avenue to explore if cultivars

prove to be commercially promising.

The soil and moisture requirements of the

hop hornbeam are not rigid. In nature the

tree is found in moist bottomland soils, near

streams and rivers, and on dry, gravelly

ridges, with oaks and hickories. It does not

tolerate flooded or heavily compacted soils.

Average garden soils will adequately support

hop hornbeam, provided that drainage is

good. Slightly acid soils are best but not cru-

cial. In general, adding generous amounts of

peat to average soils is the only site prepara-

tion that should be necessary when planting

a hop hornbeam.

Planting sites for this tree must allow ade-

quate space for rooting and branching. Ade-

quate space is essential for the development

of a root system that will provide necessary

moisture and nutrients. Lawns less than 3 m
wide, or within 5 m of a wall or building,

will not provide adequate rooting space. Pro-

tection from wind is not necessary except for

staking the tree during the first year or

two to provide support while new roots are

being formed.

Most people who know this tree agree that

it is difficult to transplant successfully, es-

pecially if specimens are large. Wild trees

tend to have exceptionally irregular root sys-

tems, which penetrate deeply in loose soil,

so it is best to move them when they are

young. Hop hornbeam should always be

balled and burlapped when planted in order

to improve its chances for establishment and

preserve the mycorrhizal relationships the

tree relies upon (Hamilton 1974).

A new approach to container growing ap-

parently improves establishment of hop

hornbeam and other species with "difficult"

root systems. This approach (called the

"Minnesota System") was developed by Dr.

Harold Pellett (1981) and involves the use of

bottomless containers arranged in trays of

standing water. This prunes the strong tap-

root and produces a more fibrous, compact
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Eastern hop hornbeam (Ostrya virgimana) grow-

ing in a sunny location.

root system that is better able to support the

newly planted tree.

The Holden Arboretum is currently

promoting the use of the hop hornbeam by

providing both the grower and the buyer

with reliable information about this little-

used tree. It is currently in the process of

locating seed sources and determining the

best methods of germination. Next, soils,

transplanting techniques, and planting sites

will be tested and evaluated to determine

optimum cultural practices for growing the

tree. The staff hopes to stimulate public

interest in this tree by increasing awareness

of its utility, ease of maintenance, and

understated charm.
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COLLECTOR'S
NOTEBOOK

New Choices for

the Perennial

Border

Richard E. Weaver, Jr.

Imagine a perennial border with-

out summer phlox
(
Phlox

paniculata cvs.), Michaelmas
daisies [Aster cvs.), gayfeathers

(.Liatris spp.), Oswego tea

(.Monarda cvs.), sundrops

(Oenothera tetragona and O.

fruticosa
)
or butterfly-weed

[Asclepias tuberosa ),
and you

will realize how greatly the flora

of the eastern United States has

contributed to horticulture. But

then, take a walk through a low

meadow in midsummer and

count the number of spectacular

plants that have not found their

way into our gardens. Why have

so many lovely plants been

largely neglected in horticulture?

Some admittedly are too vigorous

or invasive, or too coarse of habit,

in their wild state and must await

the selection of more gardenwor-

thy forms. But more often they

are simply unavailable. Nurs-

erymen, and most gardeners,

seem unaware of the potential

our native flora still offers.

I have always been a collector

of rare and unusual plants, and

through my writing I have tried

to introduce some of them to the

gardening public. Here I would
like to continue in that tradition

and introduce a group of native

American plants that I think

would make wonderful additions

to the perennial border. These are

not just plants for the specialist,

or plants with an esoteric beauty

only appreciated by a collector.

Rather, they are all easily grown

and beautiful enough to be ap-

preciated by any gardener. And
they are all serviceable plants

rather than novelties. All should

be hardy into USDA zone 5.

Unlike annual ornamentals,

which have been bred for an ex-

tended blooming season, most

herbaceous perennials produce

flowers for only a few weeks.

Therefore, those with attractive

foliage in addition to their flow-

ers are particularly desirable for

use in the perennial border. One
such group is the genus Baptisia,

of the pea family (Leguminosae),

with 30 or more species distrib-

uted in the eastern and central

United States. False indigo, the

common name of the genus, re-

fers to the fact that many of the

species yield a blue dye, similar

but evidently inferior to that pro-

duced from the true indigo,

Indigofera tinctoria. One species

of false indigo, the purple-

flowered B. australis, is a stan-

dard component of the perennial

border, but the others are vir-

tually unknown to gardeners.

The white-flowered B. alba, na-

tive to fields, roadsides, and

woodland margins from Virginia

to Florida, is particularly fine.

Like B. australis, B. alba is a

bushy, clump-forming plant. The
grayish, finely textured foliage

reaches a height of 45 to 60 cm.

The 3-cm-long flowers in a

raceme up to 45 cm long rise

dramatically above the foliage,

and a plant in bloom stands 90 to

120 cm tall. The flowers appear

in early June, a time when few

other tall plants are blooming in

the perennial border. The plants

are at their best in full sun but

will tolerate light shade without

stretching or flopping.

The wild sennas, Senna

marilandica andS. hebecarpa

(formerly known as Cassia

marilandica and C. hebecarpa
),

are members of a large, primarily

tropical genus, which includes

plants from delicate annuals to

sizable trees. Readers who have

visited the tropics may be famil-

iar with the arborescent species

with their showy, bright yellow

flowers followed by long, cylin-

drical, black pods. However, the

species considered here are her-

baceous perennials native to

much of the eastern United

States. They are similar in most

respects, but S. hebecarpa is the

more floriferous, and therefore

the better ornamental. Senna

hebecarpa is really an excellent

plant, better than many com-

monly grown perennials. At 1 m
tall it is a substantial plant, al-

most shrubby in aspect. The pin-

nate foliage is attractive through-

out the summer and turns a

pleasing yellow in the fall. The 2

cm, bright yellow flowers, with

thick brown anthers, are borne in

clusters from the upper leaf axils

in August. The plants do well in

full sun or light shade and once

planted should be left undis-

turbed, because the long, thick

roots make transplanting hard

work.

The sunflower family (Com-



positae) has given us many of our

prized herbaceous ornamentals,

both annual and perennial. In

what is probably the largest of all

families of flowering plants, it is

not surprising that many beauti-

ful species still await discovery

by gardeners. Aster is a particu-

larly neglected genus, although

most gardeners are familiar with

the Michaelmas daisies, which

are derived from a few of our na-

tive Aster species. Most of the

species are attractive and gar-

denworthy in their wild state.

Aster solidagineus and A. con-

color are two southeastern

species: one begins the aster sea-

son and the other ends it, respec-

tively.

Aster solidagineus and several

closely related species are often

called white-topped asters and

based on several technical

characteristics are sometimes

segregated as the genus

Sericocarpus. Aster solidagineus

is a particularly neat and attrac-

tive plant. Several to many stems

with narrow, 2-5 cm long leaves

arise in a clump about 38 cm tall.

They are topped in July with a

myriad of 1 cm flower heads. The
heads are unusual among Aster

species, because the ray and disc

florets are the same color and the

number of rays is usually less

than 10. This plant does not pro-

vide a great splash of color, but it

is wonderful as a delicate accent

near the front of the border. It

should be grown in full sun.

Aster concolor is very different

from A. solidagineus. When I

first saw it, while driving along a

country road near my new home
last September, I did not immedi-
ately recognize it as an aster. As
the 60-90 cm stems are long and

unbranched, with narrow, erect

inflorescences, I took it to be a

late-blooming gayfeather
(
Lia

-

tris ). The color of the flower heads

— pale purplish disc florets and

violet rays— added to the decep-

tion (although the uppermost
heads had not opened first as they

do in the gayfeathers). In the gar-

den this plant can be used much
like the gayfeathers, though it is

not quite so stiff and formal as

those plants are. It also blooms
later than the commonly culti-

vated Liatris species. The small

silky-hairy leaves make the plant

attractive even when it is not in

bloom. Like many asters, it is

best if grown in full sun.

This is just a small sampling of

the many wonderful plants that

await trial by gardeners. All of

those discussed above are avail-

able from a few specialty nurs-

eries, including Woodlanders,

1 128 Colleton Avenue, Aiken,

SC 29801, and my own, WE-DU
Nurseries, Box 724, Route 5, Mar-

ion, NC 28752. Far North Gar-

dens, 16785 Harrison Road,

Livonia, MI 48154, supplies seed

for some.

Richard E. Weaver, Jr., is the former

horticultural taxonomist of the Ar-

nold Arboretum.



More on Forsythia

'Meadowlark'

With extreme flower-bud hardiness, showy
flowers, quality foliage, ease of propagation,

adaptability, and vigor, Forsythia 'Meadow-

lark' promises to become a popular orna-

mental shrub for northern landscapes. Intro-

duced last year by the agricultural experi-

ment stations at North Dakota and South

Dakota state universities, in collaboration

with the Arnold Arboretum, the selection is

hardy in the northern plains, where for-

sythias were previously unsuccessful.

Flower buds have shown hardiness at tem-

peratures of -35°F, and the plant is therefore

recommended throughout zone 3 of the

USDA and Arnold Arboretum hardiness

maps.

The plant originated via the breeding work
of Dr. Karl Sax and Haig Derman at the Ar-

nold Arboretum. It resulted from a cross of

Forsythia ovata (early forsythia) andF.

europaea (Albanian forsythia). Dr. Harrison

Flint, while working at the Arnold Ar-

boretum, observed a plant from this popula-

tion in full bloom after the unusually cold

1966-67 winter, while a mass planting of F.

x intermedia 'Spectabilis' surrounding the

new hybrid was nearly devoid of flowers.

Flint propagated and distributed the plant,

which was eventually tested by the authors

in North and South Dakota. It has bloomed

consistently in these states for 10 years.

'Meadowlark', which begins to bloom

when only three years old, bears bright yel-

low flowers in profusion in early spring. In

Dale E. Herman and Norman P.

Evers

size and quality they are superior to those of

both parents, and their color is a deeper yel-

low than that of Forsythia ovata.

The shrub is vigorous, drought-tolerant,

and rapid growing, reaching a height of 2 to

2.75 m. Its spreading form is dense and

regular.

The mature leaves are ivy green and main-

tain their color until late fall. A purple-

bronze cast is the first indication of fall

color, though the leaves often change to

golden yellow under favorable fall condi-

tions. The foliage is luxuriant and virtually

pest free throughout the growing season.

This plant may partially replace several

pest-ridden Cotoneaster and Lonicera

(honeysuckle) species. It may also be used

instead of certain large Caragana (pea shrub)

and Philadelphus (mock orange) species

with inherently leggy growth habits.

The selection is easily propagated from

softwood cuttings in a 1:1 (by volume) peat-

perlite medium, with 90 to 96 percent root-

ing common. It can also be propagated by

semihardwood cuttings, by hardwood cut-

tings (with bottom heat), and, in limited

numbers, by layers.

Forsythia 'Meadowlark' was officially

registered in January 1984 by the Arnold Ar-

boretum, which serves as the registration

authority for the genus Forsythia. To date,

13 wholesale nurseries have initiated com-

mercial propagation. Distribution to retail

nurseries will begin in spring 1985.



BOOKSPropagation Materials Available

Anyone interested in commercial propa-

gation of this selection may send written re-

quests for materials to: Dr. Dale E. Herman,

Department of Horticulture and Forestry,

North Dakota State University, Fargo, ND
58105. Dormant, bare root liners will be

available for shipment between March 10

and May 10, 1984. Hardwood cuttings can

also be supplied. Potted liners will be

supplied in June and July 1984 if prior ar-

rangements are made for pickup. Softwood

cuttings can be supplied during June.

Dale E. Herman is a professor of horticulture and forest-

ry at North Dakota State University, Fargo. Norman
P. Evers is an instmctor in horticulture and forestry at

South Dakota State University, Brookings.

How to Grow Tree Seedlings in Containers

in Greenhouses, by Richard W. Tinus and

Stephen E. McDonald.

USDA Forest Service General Technical Re-

port RM-60. Rocky Mountain Forest and

Range Experiment Station, Forest Service,

U.S. Department of Agriculture, Fort Col-

lins, CO 80526. 256 pp.

JOHN H. ALEXANDER III

An appropriate subtitle for this book might

be "The Mass Production of Seedlings for

Forestry." Not a book for the home gardener,

it is a manual for the professional nursery-

man or prospective nurseryman.

Intending to give as much information as

possible, a system of "Confidence Levels" is

used to indicate assurance in some of the re-

search. "Level A: thought to be complete

and accurate. Level B: believed to be valid,

but is subject to further testing. Level C:

based on observation . . . offered in the view

that some knowledge is better than none."

The authors begin with the question,

"should you grow your own trees?" and go

on to discuss the alternatives, carefully guid-

ing the reader through the steps necessary to

determine the most appropriate size and lo-

cation for a container nursery.

The first 33 pages give advice for deter-

mining size and site. A market evaluation is
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encouraged, and production costs are dis-

cussed, as are the availability and cost of

fuels, water, and labor. Regarding the latter,

the authors note that ".
.

.

one laborer for

each 120,000 trees and at least one technical

supervisor for each 3,000,000 trees may be

used as a rule of thumb."

The next three chapters describe the phys-

ical plant, including topics such as

greenhouse heating, cooling, and humidity

controls. These are followed by chapters on

containers and media, temperature and

humidity, and lighting. It is the combination

of temperature control and lighting that af-

fords the great advantage of greenhouse

growing over the more traditional outdoor-

production methods. Lightmg systems for

photosynthesis and for the prevention of

dormancy are described. Three standard

methods of preventing dormancy are dis-

cussed. "Photoperiod can be extended by

continuous lighting 4 to 8 hours after sunset

or before sunrise. Night break lighting em-

ploys 2- to 5-hour interruptions during the

dark period. Cyclic lighting is brief interrup-

tions of light repeated every 5 to 30 minutes

throughout the dark period. This may re-

quire lighting only 2% to 10% of the time."

Responses vary with species and within the

species when growing genotypes from

climatically different areas.

The longest chapter, "Mineral Nutrition

and pH Control," provides suggestions for

monitoring and controlling the pH and the

salt concentration in the growing medium.

The authors provide a table of published

works on the nutrition of forest trees, which

lists research on over 40 species. They also

list publications that contain color photo-

graphs of known nutrient deficiencies for 19

species. Much emphasis is given here to the

preparation and modification of nutrient so-

lutions to maintain optimum growing con-

ditions continuously.

A chapter is devoted to formulating a

growing schedule, and detailed growing

schedules for 14 species are provided in an

appendix.

When container-growing methods are em-

ployed for large quantities of seedlings, seeds

are sown in the same container that the

finished seedling will occupy. In forestry

practices, that seedling tree is then planted

in its permanent site outdoors. Since germi-

nation is seldom 100 percent, the nursery-

man must determine how many seeds to

sow in the space where he wants only one

finished plant. Costs of thinning and of

transplanting must be weighed; thinning is

always less expensive, but the cost and

availability of seed must be considered. This

decision should be based on a predetermined

germination percentage and the probability

of germination in a proportion of the con-

tainer cells. Probability tables are provided

in the appendix.

Record-keeping and the efficiency gained

through analysis are stressed throughout.

Sample forms for maintaining records are

included.

Some of the technological hardware dis-

cussed here is no longer available, having

been superseded by new products and tech-

niques.

In general, the information is well

documented, readable, and frequently

cross-referenced. Numerous charts, line

drawings, and 45 black-and-white photo-

graphs amply illustrate it. An extensive bib-

liography is provided also. Although this

book is primarily concerned with the grow-

ing of species important to forestry, it has

much information that will be helpful to any

production-oriented nurseryman.



Scaly bark of the American smoke tree [Cotinus

obovatus). Barth Hamberg photo.
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An elm [Ulmus pumila
)
having grown out of the

trunk of a pine tree (Pinus sinensis) on the

grounds of the Yao wang Temple, Malanyu,

Chihhli Province, China. Frank Meyer, agricul-

tural explorer for the U S. Department of Agricul-

ture, took this photograph in 1916.
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Frank Meyer on his return from a collecting trip

in the mountains of China in the early 1900s.

Photo reproduced by permission of the U.S. De-

partment of Agriculture.

The photographs on pages 5- 12 and 16-25 were

taken by Frank Meyer during his travels in China

for the U.S. Department of Agriculture. Copies

are in the collection of the Arnold Arboretum.



Frank Meyer, Isabel Shipley Cunningham

Agricultural Explorer

For 60 years the work of Frank N. Meyer has

remained a neglected segment of America's

heritage. Now, as people are becoming con-

cerned about feeding the world's growing

population and about the loss of genetic di-

versity of crops, Meyer's accomplishments

have a special relevance. Entering China in

1905, near the dawn of the single era when
explorers could travel freely there, he be-

came the first plant hunter to represent a

government and to search primarily for eco-

nomically useful plants rather than orna-

mentals. No one before him had spent 10

years crossing the mountains, deserts, farms,

and forests of Asia in search of fruits, nuts,

vegetables, grains, and fodder crops; no one
has done so since.

During four plant-hunting expeditions to

China and Central Asia, Meyer enriched

America's agricultural and horticultural re-

sources, made important botanical discov-

eries, and improved the economy of his

adopted country. As he fulfilled his promise

to "skim the earth in search of things good
for man," no hardship or danger deterred

him. He sent the United States Department
of Agriculture hundreds of shipments of live

cuttings and thousands of packages of seeds,

which resulted in more than 2,500 plant in-

troductions. Though he published little, the

Isabel Cunningham's biography of Frank Meyer,

entitled Frank Meyer : Plant Hunter in Asia, was
published in June of this year by Iowa State Uni-
versity Press.

2,500 pages of his letters tell of his journeys

and the plants he collected, and the USDA
Inventory of Seeds and Plants Imported con-

tains descriptions of his introductions.

Until recently little was known about the

first 25 years of Meyer's life, when he lived

in Amsterdam and was called Frans Meijer.

Dutch sources reveal that he was born into a

loving family in 1875. Frans was a quiet boy,

who enjoyed taking long walks, reading

about distant lands, and working in his fami-

ly's small garden. By the time he had

finished elementary school, he knew that he

wanted to be a world traveler who studied

plants; however, his parents could not afford

to give him further education. When he was

14 years old, he found work as a gardener's

helper at the Amsterdam Botanical Garden.

During the next eight years, Frans pro-

gressed to gardener and then head gardener in

charge of the experimental garden. Hugo de

Vries, director of the experimental garden,

observed that Frans was intelligent, indus-

trious, and dependable and trained him to be

his assistant. He taught the boy French and

English and allowed him to attend lectures

on botany and plant propagation. In his lei-

sure Frans studied languages, mathematics,

and science and collected herbarium speci-

mens of the plants of the Netherlands. When
he was 20, de Vries arranged for him to study

for six months at the University of Gronin-

gen.

Though he continued to work at the
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Amsterdam Botanical Garden for two years

thereafter, Frans felt faraway places beckon-

ing until his desire to see the world became

too strong to resist. For several months he

wandered across Europe, using maps and a

compass as guides. Once he almost lost his

life in a blizzard when he crossed the Alps in

an area where there were no roads. In 1900

he set out for England to earn money for his

passage to America. A year later, in October

1901, he arrived in the United States.

When Meyer reached Washington, he pre-

sented a letter of introduction from Hugo de

Vries to Dr. Erwin F. Smith, a bacteriologist

at the department of agriculture, and found

work in the USDA greenhouses on the Mall.

For a year he was content in new surround-

ings. Then his desire to see what lay beyond

the horizon led him to work as a gardener in

southern California. There he continued to

long for "farther off and unseen places."

After 18 months he left California to study

the flora of Mexico. Fie walked 1,000 miles,

discovering new fruits and flowers every

day, and felt that he was learning more about

plants than books could have taught him in

10 years.

After returning to the United States in

July 1904, Meyer found employment at the

Missouri Botanical Garden, where he ini-

tiated the preparation of a list of seeds for

exchange with botanical gardens in other

countries. He planned to leave St. Louis as

soon as he had saved enough money to

explore the Andes; however, his destiny was

to lead him in another direction. David Fair-

child, head of the Foreign Plant Introduction

Section of the USDA, for several years had

been searching for an explorer to send to

China. When he heard of Meyer's willing-

ness to walk great distances and his passion

for plants, Fairchild offered him this assign-

ment and Meyer eagerly accepted. To train

him for his work, Fairchild sent him on a

10-day trip to the New York Botanical Gar-

den and the Arnold Arboretum. After exam-

ining Augustine Henry's herbarium speci-

mens in New York, Meyer studied the tre-

mendous collections at the Arnold Ar-

boretum and received the advice of the di-

rector, Charles Sprague Sargent. Two days

later he began his journey to China.

The First Expedition

Soon after Meyer reached Peking (Beijing) in

September 1905, he hired a guide, cart,

driver, and donkeys and set out into the

mountains on a 10-day trip. A sweet, seed-

less persimmon four inches in diameter was

his first major discovery. "As soon as the

leaves are off," he promised Fairchild, "I'll

go back to those trees and will try to send

you a thousand scions." Sargent later pre-

dicted that this persimmon would add

$100,000 to the American economy. In late

autumn Meyer divided his collection of

grape, apricot, and catalpa cuttings, pear,

persimmon, and elm scions, and Ginkgo

biloba and Pinus bungeana (white-barked

pme) seeds. Then he mailed bundles to the

USDA and the Arnold Arboretum. He never

trusted anyone else to pack his cuttings and

scions, for only he could judge just how
much water he must wring out of the dam-

pened sphagnum moss before wrapping each

package first in oiled paper and then in bur-

lap, which he stitched at the seams. If the

moss were too wet or too dry, the material

would not survive the long journey to Amer-

ica.

Meyer eagerly complied with the USDA
policy of collecting ornamentals "when en-

countered." In January, when ice a foot thick
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formed on the canals, he returned to the

Western Hills, where he had observed rem-

nants of original vegetation around an-

cient temples. There he collected cuttings of

the Chinese pistachio [Pistacia chinensis
),
a

horse chestnut
(
Aesculus chinensis ),

a

catalpa [Catalpa bungei), and a cultivar of

the Peking willow
(
Salix matsudana 'Um-

braculifera'). None of these trees was new to

botanists, but all were virtually unknown in

America. In the mountains he also found a

columnar juniper [funiperus chinensis 'Col-

umnaris'), wild peach trees
(
Prunus

davidiana) for use as a rootstock, the famous

Frank Meyer collected the globular-headed wil-

low (Salix matsudana 'Umbraculifera'), below, in

the Western Hills, Peking (Beijing) China.

Peking pear
(
Pyrus pyrifolia var. culta

),
a

promising maple
(
Acer truncatum

),
and a

semidouble rose
(
Rosa xanthina

)
"to be

shared with Professor Sargent." Sargent later

wrote that this rose had been known to

botanists only through Chinese paintings

until Frank Meyer sent it to America.

The letters Meyer wrote during his first

six months in China reflect a kaleidoscope

of impressions and emotions: the miserable

nights spent on brick beds in filthy inns,

where he battled bedbugs, centipedes, lice,

and scorpions; his joy when he "felt at peace

with the whole creation" as he collected

seeds of crimson oaks and flaming maples in

the Ming Tombs Valley; the shock of awa-

kening one night in Mongolia to find an as-

sassin's knife a few inches from his throat;
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his pleasure while watching his Chinese

guide making his own herbarium collection;

the frustration of lacking time to learn Man-

darin and the many dialects of the Chinese

language; and his pride in finding useful

plants to send to his adopted country. He
admired the Chinese people: "China is going

to come to the front, for the people are a

solid kind of men and they possess many
sterling virtues. In agriculture, they are ex-

perts."

When authorities approved his plan to fol-

low the Yalu and Turner rivers to Siberia in

search of hardy plants, he left Peking in late

April for Newchwang (Yingkou) in Man-
churia. There he mailed the USDA a collec-

tion containing the first oil-bearing soybean

sent to the United States. He then set out

through wild mountainous country with

carts, mules, an intelligent guide, and a

coolie "of doubtful character." Though he

had no equipment for pressing or drying her-

barium material, he frequently paused to

gather specimens as he traveled. North of

Mukden (Shenyang) he found a drought-

resistant alfalfa, white peonies blooming in

ravines, and a wilt- and bright-resistant

spinach that was to save the threatened

American spinach-canning industry.

When Meyer crossed to the Korean side of

the Yalu at Antung (Dandong), he entered an

unexplored region. For weeks he and his

men followed narrow footpaths across

mountain ranges and waded icy streams. He
collected zoysia grass (Zoysia japonica) near

the Yalu, and in the mountains a pyramidal

cherry with bright green foliage, which

Alfred Rehder of the Arnold Arboretum

named Prunus meyeri. Farther north he and

his party passed through primeval forests

never before seen by Westerners. Though

they lived on boiled oats during the last two

weeks of the journey, they walked 20 to 35

miles every day. At last they reached Siberia.

From Vladivostok Meyer shipped his col-

lection of 220 kinds of seeds and cuttings, as

well as herbarium specimens, and then con-

tinued his journey north. At Nikolsk (Us-

suriysk, formerly Voroshilov) he arranged an

exchange of seeds of hardy plants with a

government forester; in the countryside

nearby he collected seeds of the Amur maple

[Acer ginnala), which bore an abundance of

rosy-red fruits.

He paused at Khabarowsk to mail his col-

lection of pears, plums, nuts, wheat, barley,

forage crops, and the Amur lilac (Syringa

amurensis). He also arranged seed exchanges

with the government agronomist and the

head forester of the Imperial Domains there.

At dusk he would watch the sun setting over

the ice fields of the Amur, silhouetting the

white birches against the dying purple of the

western sky. One evening as he returned to

his inn, three murderous ruffians attacked

him, but he drew his bowie knife and de-

fended himself so vigorously that they ran

away.

Meyer spent Christmas at Kwan Tientse

(Changchun) with a missionary who agreed

to collect seeds for the USDA in exchange

for seeds of hardy vegetables and flowers.

After leaving his host, he traveled south in

bitter cold but forgot the frigid air that froze

his beard to his scarf as he watched the rising

sun color the mountamtops rosy red. On

January 21 he arrived at Mukden and pre-

pared 20 large sacks of cereals and legumes

for shipping to the USDA. Then a telegram

ordering him to meet E. H. Wilson in Shan-

ghai before February 10 abruptly canceled

his plans to collect plants he had previously

spotted in Manchuria.

When Meyer reached Shanghai, he learned
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that Wilson had promised to send the USDA
economically useful plants from the upper

Yangtze and that he himself was expected to

collect botanical specimens for the Arnold

Arboretum in the barren Wu Tai Shan. He

made no attempt to appear content with the

bargain Sargent and Fairchild had made. Let-

ters from both explorers show that their ini-

tial meeting was a disaster. Unaware that

Meyer believed his own work had been

undervalued, Fairchild also had chosen this

time to convey Sargent's criticism of the

USDA's failure to collect herbarium speci-

mens "of the botanical species of which you

Frank Meyer and his collecting party at 4,000 feet

near Ying Tau Ko, China.

have sent us seeds." Earlier Sargent had m-

sisted that Meyer's work include the collec-

tion of herbarium material, but Fairchild had

told Meyer that the department "did not

place that much importance on herbarium

specimens." Meyer nevertheless had col-

lected herbarium material on his journey

north and had shipped two boxes of speci-

mens from Vladivostok. The contents of

these boxes were badly damaged in a ty-

phoon. Frustrated by this loss, Meyer replied

that Sargent's criticism "is somewhat comi-

cal. It is just as if the department people

were disappointed when Professor Sargent

did not collect plants of economic interest

on his journeys."

In April Meyer mailed 14 packages to the
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USDA and set out with his interpreter and

guide for the Wu Tai Shan. "There goes

nothing above fresh air, a blue sky above

one's head, and if some mountains or lakes

can be added, then life is worth living. I love

exploring better than anything else," he

wrote Fairchild. After reaching the moun-
tains in a snowstorm, he studied the sparse

vegetation and took photographs of the bar-

ren landscape. He then traveled south to

Taiyuan. There he found quantities of Rosa

xanthina, which bloomed early and freely

and withstood cold temperatures and long

A Chinese cart loaded with boxes of seeds, mostly

wild peach stones and chestnuts, leaving Frank

Meyer's hotel enroute to America.

periods of drought. At this point his in-

terpreter and guide refused to endure further

hardships, forcing him to return to Peking.

Sargent later complained that Meyer

should have remained in the Wu Tai Shan

until more vegetation appeared; Meyer re-

plied that he could not have done so "unless

I was of a barnacle nature, which God help

me, I never hope to become." The following

February he returned to gather seeds, staying

in a room so cold that ink froze on his pen.

For five days he collected seeds of several

spruces, a pine, and a larch that had not been

recorded previously. He also found two wil-

lows, a lilac, a rose, rhubarb, hull-less oats,

and a rare hull-less barley.

tT'-J
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After a trip to sultry Chekiang (Zhejiang)

Province, where he collected edible, orna-

mental, and timber bamboo (including one

now called Phyllostachys meyeri), Meyer

traveled to Tsingtao (Qingtao) and began a

journey across Shantung (Shandong) Pro-

vince. In the Lau Shan he found a rare dwarf

sorghum and a previously unknown
yellow-flowered catalpa. Later he collected

the Shantung plum-cot, a single yellow rose

(Rosa xanthma f. spontanea
)
that bloomed

profusely in rocky soil, and epiphytic or-

chids that Fairchild forwarded to the Royal

Botanic Gardens at Kew.

As he and his guide searched for the cele-

brated pound peach of Shantung, soldiers

warned them of robbers nearby. Meyer's

party did encounter a band of outlaws the

next day, but he held his pistol "glistening in

their eyes" and saw the leader signal his men
not to attack. The risks of the journey

proved worthwhile near the village of

Feicheng, where Meyer found the sweet and

juicy peaches that sometimes weighed more

than a pound, funiperus chinensis and Pinus

bungeana trees at least 1500 years old made
this trip memorable. He also saw Chinese

cabbages (Brassica pekinensis
)
weighing up

to 40 pounds each, hawthorns (Crataegus

pinnatifida) bred to produce fruit that made
delicious preserves, a rare yellow-fruited

hawthorn, and a dogwood loaded with dark

green berries that the natives used as a

source of oil for lamps. After four months he

returned to Peking.

Meyer disliked the confining task of label-

ing, describing, and packing seeds and cut-

tings of the hundreds of plants he collected.

To assist him in determining the correct

Chinese names of the plants, he employed
Chow-hai Ting, who continued to work
with him during his later expeditions. While

he labored indoors, he yearned for "the burn-

ing sun and the smell of the mountains."

Sargent criticized him for covering too much
territory, but he argued that he must travel

widely in order to find plants that would

make America "wealthier and better." He
firmly believed that "any ordinary botanist"

could stay in one place and collect speci-

mens of shrubs and trees; identifying grains

and fruits that might benefit humanity

seemed to him infinitely more challenging.

To give his expedition "a fitting end,"

Meyer planned a series of journeys. In No-

vember a trip north to Jehol (Chengde)

yielded acorns of oaks that looked like

chestnut trees
(
Quercus variabilis

)
and 73

bundles of fruits, nuts, forage crops, and

hardy ornamentals. But he despaired as he

watched farmers cutting down trees. "I see

with sad eyes the last vestiges of a once

grand vegetation," he mourned. Late in Jan-

uary he worked in deep snow in the moun-

tains beyond Peking, collecting the white-

barked pine, a rare pyramidal white poplar

(Populus tomentosa
),
persimmons, apricots,

yellow plums, a free-flowering pink rose

(Rosa odorata
),
and pods of a spiny locust

( Gleditsia heterophylla). Since this tree

seemed to be in a state of mutation, he asked

Fairchild to send sets of pods to Sargent and

to de Vries. He also assembled a large quan-

tity of scions of the dry-land elm ( Ulmus
pumila), a dwarf lemon [Citrus x meyeri

),
a

silver-blue juniper of dense habit
(
funiperus

squamata 'Meyeri'), and a dwarf lilac

(Syringa meyeri). Published accounts state

incorrectly that Meyer found this lilac (PI

23032) in the Wu Tai Shan. He bought

Syringa meyeri at Fengtai near Peking on

March 31, 1908. He previously had collected

Syringa villosa (PI 22675) in the Wu Tai

Shan.
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After transporting his collection to Shang-

hai in May 1908, Meyer supervised the

packing of 20 tons of plant material, includ-

ing 2 zelkovas, a Chinese holly, 18 lilacs, 4

viburnums, 2 spireas, a rhododendron, a

daphne, 30 kinds of bamboo, and 4 lilies.

Throughout the four-week voyage to Amer-

ica, he exposed his plants to sun and air

whenever the weather was mild and cared

for a pair of rare northern monkeys that he

was bringing to the National Zoological

Park.

During a year in the United States, Meyer

visited many agricultural experiment sta-

tions, forming a list of their needs to guide

him on his coming expedition to Central

Asia. Long before the discovery of germ-

plasm, he wrote, "In the future we will

create unheard-of strains of fruits and shrubs

and trees and flowering plants. All we need

now is to build up collections so as to have

the material at hand." He eagerly returned to

Frank Meyer's caravan crossing the Mussart

Glacier in Chinese Turkestan (Yinjang Au-

tonomous Region).

the Arnold Arboretum to study the exten-

sive living collections and herbarium speci-

mens there. When Sargent reprimanded him
for his failure to collect a large number of the

latter, Meyer responded that the USDA had

sent him to China to collect plants of eco-

nomic value,- privately, he told Fairchild that

he agreed with Sargent about the need for

authentic material in herbariums. In re-

sponse to Sargent's request for specimens of

all the arboreal species that he might find in

the future, he asked the USDA to authorize

him to fulfill that request.

Meyer spent most of the spring and sum-

mer of 1909 "cooped up in that little office

in hot and humid Washington." He sorted

his hundreds of negatives and photographs

and studied the 1,664 inventory cards that

had accompanied his introductions. Of

these, 1,297 had survived, and over 50 percent

of the 497 varieties that he had sent as scions

or plants were growing in America. He also

completed his bulletin, Agricultural Explo-

ration in the Fruit and Nut Orchards of

China, before he received his appropriation

and set out on a three-year journey to Cen-

tral Asia.

The Second Expedition

Aware that he had begun his first trip to

China without adequate preparation, Meyer

prepared for his second by visiting European

nurseries and botanical gardens. In England

he spent a week studying the "wonderfully

rich" herbarium at the Royal Botanic Gar-

den. "If I had known that Kew is after all

rather poor in northern Chinese material . . .

I most certainly would have collected

more," he wrote Fairchild. "It really hurts

me now to find out how much more useful I

could have been to mankind." He was im-
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pressed by the Chinese plant introductions

that E. H. Wilson "kindly pointed out" at

Veitch and Sons and at Kew. As he studied

collections at the Jardin des Plantes and

Vilmorin Nurseries in France and "other

centers of accumulated knowledge" in Bel-

gium, Germany, and Russia, he arranged

plant and seed exchanges for the USDA.
When his itinerary took him to Antwerp,

he acted as host to members of his family,

whom he had been longing to see. "We are a

crowd of eight people," he wrote Fairchild.

"I am, of course, the most popular member,

and they want me to talk for hours and hours

about all my experiences." Four days to-

gether were not enough. He took his entire

family with him for three additional days

when he traveled to Brussels. Then he

moved on to botanical gardens in Germany
and Russia.

After a series of frustrating delays in St.

Petersburg (Leningrad), Meyer received the

necessary permits and journeyed to the

Crimea. On a rocky cliff there he found the

common privet (Ligustrum vulgare), which

proved to withstand cold winters and

drought in the upper midwestern United

States. In addition to roots and seeds, he

mailed to the USDA olive cuttings; her-

barium specimens, to be divided with the

Arnold Arboretum; and algae and fungi, for

the New York Botanical Garden. Then, ac-

companied by an assistant and an interpre-

ter, he boarded a steamer and crossed the

Black Sea.

Meyer assembled a large collection and ar-

ranged several seed exchanges during four

months in the Caucasus. An early shipment

contained seeds of apples, cherries, almonds,

and an evergreen hawthorn (Crataegus

meyeri)
}
several kinds of wheat; soil sam-

ples; and herbarium specimens to be "shared

liberally with Professor Sargent." From his

base at Tiflis (Tbilisi), he explored not only

Georgia but also Azerbaidzhan and Armenia,

sending the USDA grapes, plums, apricots,

black barley, coffee made from soybeans, a

new peony, and cuttings of the Paradise

apple (Malus pumila var. paradisiaca) from

its native habitat. In late April he and his in-

terpreter left Tiflis on foot for the northern

Caucasus. Despite snowstorms in the

mountains, Meyer collected alfalfa, clover,

and herbarium specimens of other plants.

When he reached Baku, he sent the USDA
fruit, grain, legumes, and alfalfa, as well as

fossils and ancient pottery for the Smithso-

nian Institution. On May 30, 1910, he

crossed the Caspian Sea to Russian Turkes-

tan.

Vegetation in Russian Turkestan lacked

variety, and the police there harassed Meyer
continually. Nevertheless, before venturing

into the Hissar Mountains south of Samar-
kand, he found the drought-resistant

A crowded street on market day in Tching to

Tchun, Shensi, September 1914.
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Kashgar elm
(
Ulmus carpinifolia var. um-

braculifera
)
for settlers in the arid south-

western United States. No roads existed in

the steep mountains and food was scarce;

however, he collected the Siberian bush

cherry
(
Prunus prostrata

)
and herbarium

specimens of pistachio, almond, maple, and

juniper. After stopping at cholera-infested

Tashkent, where he hired a German in-

The north side of a mountain densely grown with

forests of the Thian Shan spruce (Picea

shrenckiana ), near Idin-Kul, Chinese Turkestan.

terpreter of Russian, Meyer and his small

party plodded across the desert through

ankle-deep sand with 1,200 pounds of bag-

gage.

When they reached Chinese Turkestan

(Xinjiang Autonomous Region), Chow-hai

Ting joined the party. From Kashgar (Kashi)

they traveled to Yarkand (Shache) and con-

tinued south across "dreary expanses of sand

and grit," relieved occasionally by oases

sheltered by Russian olive shrubs
(
Elaeagnus

angustifolia). Near Khotan (Hotan) Meyer

collected a drought-resistant ash
(
Fraxinus

potamophila), which later proved to be use-
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ful in Nevada, and two wheat cultivars

[Thticum aestivum 'Ak-Mecca Boogdai' and

T. aestivum 'Kizil Boogdai') that are still

maintained in the USDA germplasm collec-

tion at Beltsville, Maryland. Returning to

Kashgar on trails used only by natives, he

and his men climbed barren mountains

where food was scarce and then trudged

across snow-covered deserts until they lost

track of time. The tents of the fierce Kirghiz

sometimes offered shelter from icy winds

that froze their hot tea before they could

drink it. On the mountainsides Meyer found

a spruce species [Picea schrenkiana ),
several

kinds of hardy wheat, hull-less barley, and

alfalfa and cut scions of fruit trees, elms, wil-

lows, and rare poplars. He returned

exhausted to Kashgar on January 1, 1911,

after an absence of two months. There he

packed and mailed seeds of peaches, nec-

tarines, plums, and pomegranates; 1

1

varieties of sweet apricot kernels (Prunus ar-

meniaca
),
pistachio nuts, and grains, as well

as herbarium specimens of other plants.

Meyer and his party then set out across

the desert to Aksu (Aqsu), where Chow-hai

Ting took the main road east to China and

the others followed a rough trail north. In a

valley in the towering Tian Shan, Meyer col-

lected two types of wheat (Thticum aes-

tivum 'Kara Boogdai' and T. turgidum
)
that

are stored in the USDA germplasm collec-

tion today. As his small party approached

the Mussart Glacier, which formed a pass

through the Tian Shan, they prepared for the

awesome climb along shifting trails beside

gaping chasms. They reached solid ground

after six hours on moving ice and then scaled

a steep ascent to 13,000 feet. Descending in

deep snow at dusk, they camped in bitter

cold. Though snow, rain, and hail fell during

the next several days, Meyer "grubbed out"

roots of climbing asparagus and a rare alfalfa

[Medicago platycarpa
),
and cut scions of ap-

ples, apricots, and willows. From Kuldja

(Guldja or Ining) he mailed 52 packages of

roots and cuttings, including a hawthorn for

the Arnold Arboretum. North of Kuldja he

had difficulty finding a guide because he and

his party were entering a "robber district."

Though robbers "prowling around" dis-

turbed their rest on four nights, they con-

tinued north across an alkaline plain where

only artemisia and tamarisk grew. Finally

they arrived at Chuguchak (Qoqek or

Dacheng) in Mongolia.

After pausing at Chuguchak, Meyer and

his interpreter trekked through barren and

monotonous country until they reached the

Altai Mountains in Siberia. Siberian irises

[Iris sibirica
),
globe flowers (Trollius

asiaticus
),
and daphne (Daphne altaica) cov-

ered the slopes and perfumed the air. Among
patches of snow in alpine meadows, Meyer

noticed primroses, gentians, anemones, and

dense masses of pansies, buttercups, and vio-

lets. Near Lake Markakol he and his com-

panions were forced to balance on fir logs as

they carried hundreds of pounds of baggage

across a rushing mountain stream. Even on a

limited diet of bread, wurst, and tea, he en-

joyed climbing range after range of snow-

capped mountains. Camping under a majes-

tic pine near a swift and icy stream, he re-

joiced because "fear and wrong disappear in

such surroundings." After descending at last

to the lowlands, he and his interpreter

reached Omsk on July 2, 1911, having

walked about 1,000 miles from Kuldja. The

journey along the border of Mongolia and

Siberia had yielded extremely hardy apples,

apricots, currants, and alfalfa, as well as two

new pasture plants, Lathyrus pisiformis and

Vicia megalotropis.
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Mail from three continents awaited Meyer
at Omsk, but a letter from Augustine Henry
pleased him most. Dr. Henry, a former

British consular official in China, had sent

many herbarium specimens to the Royal

Botanic Gardens at Kew. His letter com-

plimented Meyer on his bulletin about fruit

and nut culture in China. A USDA request

for 500 pounds of seeds of wild Medicago

falcata anchored Meyer in Siberia until fall.

After his German interpreter of Russian re-

turned to Tashkent, he traveled to Tomsk
and spent 10 days studying herbarium mate-

rial and conferring with professors at the

university there. He then searched the area

around Semipalatinsk where the yellow-

flowered wild alfalfa grew in scattered loca-

tions. When he returned to Omsk, he mailed

the USDA alfalfa, legumes, vetches, clovers,

and two promising forage crops
(
Astragalus

sp. and Hedysarum sp.
),
as well as conifer

cones, samples of wheat, and herbarium

specimens of other plants for Sargent.

Though he had intended to go on to China,

news of the revolution there forced him to

turn westward.

As Meyer traveled along the Volga, he vis-

ited agricultural stations, nurseries, and

universities, collecting seeds and scions of

hardy fruits and 15 cultivars of the variable

Medicago falcata. He also arranged ex-

changes of seeds and wheat samples. In a

ravine near Saratov, he found a creeping vine

(Coronilla varia), from which propagators

developed Emerald crown vetch, a

groundcover that now controls soils erosion

on the banks of interstate highways. Though
he had developed typhus malaria, he spent

two days at Koslov (Michurinsk) with Gre-

gori Mijurin, called the Luther Burbank of

Russia, and mailed the USDA scions of some
of the hardiest cherries, apricots, plums, and

Frank Meyer at 23 years old. Photo courtesy of De
Arde en haar Volken, Amsterdam, Holland. From
the Library of Congress collections, Washington,

D.C.

quinces in existence. He also arranged seed

exchanges at the Kharkov Botanical Garden,

the Moscow Agricultural Institute, and the

St. Petersburg Bureau of Applied Botany.

When his illness became severe, he stayed

indoors long enough to complete a 38-page

report on wild alfalfa and to pack wheat, bar-

ley, flax, herbarium material, and cones of a

hybrid pine for Sargent.

In March 1912, he left Russia and visited

his family and Hugo de Vries in Holland be-

fore going to England. At Cambridge he con-

ferred with Augustine Henry and conveyed

an offer from Fairchild to Kingdon-Ward. He
also studied rare ornamentals at Veitch and
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Sons and the Royal Botanic Gardens, where

officials asked permission to publish some of

his photographs. His assignments com-

pleted, he crossed the Atlantic on the

Mauretania, passing through dense low fog

just one day behind the Titanic.

Confined to an office in Washington once

more, Meyer wrote reports and identified his

photographs. Though Fairchild often urged

him to record his botanical observations,

Meyer found formal composition unconge-

nial. He prepared to return to China after

only six months in America. Before depart-

ing, he spent two weeks at the Arnold Ar-

boretum, studying the herbarium collec-

tions, taking notes in the library, and confer-

ring frequently with Sargent, Wilson, and

Jackson Dawson, superintendent of plant-

ings. They welcomed him cordially, and he

enjoyed discussing plant exploration in the

interior of China. Sargent suggested that he

send all rare woody plants directly to the

Arnold Arboretum; however, Meyer could

promise only to label all rare arboreal plants

to be forwarded to the Arboretum. The rela-

tionship between Wilson and Meyer had

changed since their first meeting. Wilson

took time to show Meyer his own collection

of Prunus and the newly introduced Chinese

plants at Farquhar's Nursery. From Boston

Meyer traveled to New York, where he vis-

ited botanists at the New York Botanical

Garden and shared his knowledge of un-

explored northern Korea with Roy Chapmen
Andrews at the Museum of Natural History.

Then he set out on a three-year expedition

that would encircle the globe.

The Third Expedition

Meyer stopped briefly in England to consult

William Purdom, the only Western collec-

tor except Potanin who had worked in

Kansu (Gansu) Province in China. In January

he crossed Russia and Siberia by train, stop-

ping occasionally to visit potential USDA
correspondents or to arrange seed collections

and exchanges. Once in Peking he hired

Chow-hai Ting as his interpreter and Johan-

nis de Leuw, “a young Hollander," as his as-

sistant. He soon mailed seeds of Swiss stone

pine
(
Pinus cembra var. sibirica

), Japanese

larch
(
Larix leptolepis

), Japanese fir [Abies

firma), Cryptomeria japonica, Zelkova

acuminata, and the Hinoki cypress

[Chamaecyparis obtusa). After a brief trip to

Shantung and a severe attack of malarial

fever, he packed and mailed seeds of fine

local varieties of vegetables and scions of the

seedless Chinese jujube
(
Zizyphus jujuba),

the English walnut
(
fuglans regia), and the

Chinese walnut [fuglans cathayensis
)
for

Sargent.

Because the Office of Forest Pathology

needed to know whether the chestnut blight

[Endothia parasitica
)
that was killing Amer-

ican chestnut trees was of foreign origin, the

USDA asked Meyer to look for the fungus in

China. Meyer searched the mountains be-

yond Peking and soon mailed specimens of

the fungus to America; however, he ob-

served healed wounds on the Chinese

chestnut trees [Castanea mollissima
)
and

reported that they appeared resistant to

blight. After pathologists had grown cultures

that proved the American chestnut blight

had come from the Orient, they told Meyer

that he had accomplished the most impor-

tant work done in plant pathology in 10

years. Meyer was amused and wrote Fair-

child, "Haven't you any more such problems

to solve in China? They do not involve so

much trouble as, for instance, bamboo cul-

ture or jujube problems."
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Meyer delayed his expedition to Kansu for

months because bands of outlaws were ter-

rorizing the inhabitants of the interior.

While he waited for conditions to improve,

he shipped the USDA grains, legumes, a

dwarf cherry
(
Prunus humilis

), 150,000

stones of the promising bush cherry [Prunus

tomentosa), 20,000 persimmon [Diospyros

kaki
)
seeds, 1,500 pounds of Prunus

davidiana stones, 250 pounds of chestnuts

(Castanea mollissima), entomological and

A field of Chinese cabbages [Brassica chinensis
),

near Huai-jau, in 1905.

pathological material, and a wooden case

containing several sets of 500 labeled her-

barium specimens. He also sent scions and

cuttings including Viburnum farreri. Sar-

gent later declared that such a handsome
shrub had not been introduced into America
for a long while.

Meyer, de Leuw, and Ting finally left Pek-

ing by train in mid-December. At the end of

the railroad they began a challenging journey

across Shensi (Shaanxi) Province. In the rug-

ged Ta hua Shan, where trails were too steep

even for donkeys, Ting fell and sustained an

injury. When they reached Sian (Xi'an), a

doctor informed Ting that he could not con-
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tinue the journey to Kansu. While he rested,

Meyer spent several weeks in the coun-

tryside near Sian. There he found heavenly

bamboo
(
Nandina domestica), jasmine

[Jasminum nudiflorum
),
the pagoda tree

(Sophora japonica
),
the Chinese honey lo-

cust
(
Gleditsia sinensis), and the princess

tree
(
Paulownia fortunei). He collected nine

named persimmons, four named jujubes,

A row of watermelon plants (Citrullus vulgaris)

in northern China, "where the duststorms blow

so fiercely in spring and early summer that the

plants would be blown to pieces if not shielded by

windbreaks of reed stems."

chestnuts that appeared unusually resistant

to blight, and a slow-growing privet
(
Ligus

-

trum quihoui) bearing masses of black ber-

ries. In the southern United States this

handsome privet now produces panicles of

creamy white flowers and remains ever-

green all winter. Meyer, de Leuw, and Ting

left Sian on February 1 and crossed Shansi

(Shanxi) and Honan (Henan) provinces, de-

spite wind, sleet, and snow. Moving on to

Shantung, Meyer collected scions,

of pears, apples, peaches, haw, quinces,

and jujubes; 12 tree peonies
(
Paeonia suf-

fruticosa) and 5 herbaceous peonies
(
P . lac-

tiflora); and root cuttings of Paulownia for

-
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tunei, Albizia chinensis, and Populus to-

mentosa. Then he and his men boarded a

train for Peking.

Though he intended to explore Kansu, the

difficulty of replacing Ting and the activities

of a murderous band of outlaws called White

Wolves delayed Meyer's departure. While he

searched for an interpreter, he mailed the

USDA 15 cases of seeds of the bush cherry,

rooted rice plants, roasted soybeans, vegeta-

bles, and ornamentals. In desperation, he

finally employed an interpreter who lacked

experience in the field. Accompanied by de

Leuw, Chi-man Tien (the interpreter), and a

coolie, he left Peking with 30 bulky pieces of

baggage.

As they crossed the mountains of Honan

and Shansi provinces, high temperatures and

heavy rainfall spoiled their food and made

drying specimens nearly impossible. Meyer

nevertheless continued his journey with re-

lays of pack animals, despite a band of out-

laws nearby and several attacks of "this ac-

cursed fever." East of Pingyang (Linfen) he

noticed a small green peach the size of a

marble and recognized it as the original wild

peach
(
Prunus davidiana var . potaninii). He

found it repeatedly as he traversed Shansi,

Shensi, Kansu, and the Tibetan borderland.

Potanin had collected herbarium specimens

of this peach in Kansu, but Meyer sent the

USDA dried fruits, samples of the wood, sci-

ons, and 700 peach stones. Tired, dirty, and

hungry, he and his men reached Sian on Au-

gust 19, 1914, only to hear upsetting news of

the outbreak of war in Europe. Despite

official warnings that the roads ahead were

unsafe, they continued their journey.

Between Sian and southwestern Kansu

(Gansu) Meyer and his party climbed steep

and slippery mountain trails and shared

shelters with their mules or slept among

idols in ancient temples. As they traveled,

Meyer collected a large amount of her-

barium material and dried it over charcoal

fires. Though botanists then believed that

Pinus bungeana grew only in Hupeh (Hubei)

Province, Meyer found it in Shansi, Shensi,

and Kansu as well. Approaching the Tibetan

borderland, Chi-nian Tien and the coolie re-

fused to continue the journey because they

feared certain death at the hands of the Tibe-

tans. When Meyer reached Siku (Zhugqu), he

had spent three days trying to persuade Tien

to abide by his contract.

By coincidence, a British plant-hunting

expedition led by Reginald Farrer and his as-

sistant, William Purdom, happened to be in

the remote town of Siku at this time. Farrer,

who had been sending the Gardeners’

Chronicle a series of articles describing his

"state of perfect isolation," heard of Meyer's

arrival "in a tempest of surprise, by no

means wholly pleasurable." Farrer and Pur-

dom called on Meyer and then left Siku for

several days. While they were gone, Meyer

experienced "great difficulty with the in-

terpreter and coolie. They left the inn and

hid themselves." Farrer also described these

events, although they took place in his ab-

sence: "Words flew until the interpreter de-

scended the stairs with more precipitation

than he would have chosen, followed by the

coolie." He then added that Meyer's conduct

so antagonized the townspeople in Siku that

his life was in danger there. Though Farrer

avoided saying that Meyer shoved Tien, re-

cent versions based on Farrer's account

state that Meyer threw Tien and the coolie

down a flight of stairs.

When Meyer returned Farrer's visit, he ex-

plained that he had asked the magistrate to

enforce Tien's contract. Since Farrer spoke

Chinese, he accompanied Meyer to a hearing
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and helped to present his claims. "Had it not

been for our presence indeed," Farrer wrote,

"it is not easy to imagine how the American

party could have extricated themselves from

the present predicament." Farrer wrote that

he assisted Mr. Meyer and "[sent] him on his

way rejoicing." Actually, Meyer did not go

on his way. Farrer and Purdom left for winter

quarters, but Meyer used Siku as a base for

two weeks. He first journeyed to the moun-
tains south of Siku and across the Siku River

"A large bush of the Tangutian almond (Prunus

tangutica) lodging in the crevices of a mighty

rock. Such a situation proves the remarkable

drouth-resistant qualities this almond seems to

possess."

into what was then Tibet (Xizang). After he

had found the bush almond
(
Prunus tan-

gutica), Potanin's peach, and other fruits, he

returned to Siku. Then he followed the Siku

River west, collecting scions of fruit trees

and a hazelnut
(
Corylus tibetica

)
at altitudes

up to 10,000 feet. Returning to Siku once

more, he dried his herbarium material and

negotiated with muleteers for the journey

north to Lanchow (Lanzhou).

On November 19, 1914, Meyer and de

Leuw began a challenging trip over snow-

covered mountains without an interpreter or

a guide. They crossed four mountain passes

at elevations above 1 1,000 feet in a single

day. Magnificent spruce trees 150 feet tall,

splendid red-barked birches nearly 100 feet

high, and groves of Sinarundinaria nitida (a

type of bamboo) repaid Meyer for the hard-

ships he endured. At Taochow (Lintan)

American missionaries received him cor-

dially and agreed to ship the USDA seeds of

barley, oats, flax, and spring wheat in return

for winter wheat, vegetable seeds, and flower

seeds. He and de Leuw and their muleteers

then climbed a chain of high mountains.

Food was scarce and the White Wolves had

left the few inns along their route in ruins.

Nevertheless, Meyer enjoyed the rugged

scenery and collected nuts, scions of fruit

trees, herbarium specimens, and Daphne
tangutica, "a first-class decorative." When
he and de Leuw reached Lanchow, they had

walked a thousand miles from Sian. Able to

relax at last, Meyer spent the night reading

120 letters that awaited him.
During his stay in Lanchow, Meyer was

disturbed by news of the war in Europe and

by his failure to find an interpreter. Unsanit-

ary conditions there also troubled him. All

water used in the city came from the Yellow

River (Huang He) in wooden buckets, and,
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"horrible to say, in these same buckets, all

the waste water [was] carried to the river and

thrown out." Despite these problems,
Meyer set

a record by successfully shipping live plant

material from Lanchow to Washington.

After a prolonged search, he abandoned

hope of finding an interpreter to accompany

him as he returned to Peking. He and de

Leuw therefore prepared to make the

difficult and dangerous journey alone.

Early in January 1915, Meyer and de Leuw

left Lanchow with two muleteers, three

mules, and a cart containing rare herbarium

specimens. Setting out at daybreak each

morning, they climbed windswept moun-

tains and endured dust storms and bitter

cold. When they reached the Kansu border,

they encountered soldiers who suspected

Meyer and de Leuw of carrying contraband

poppy seeds and forced them to stand against

Floating rafts of bamboo poles, Cryptomeria

japonica and Cunninghamia lanceolata.

a wall in preparation for immediate execu-

tion. Fortunately the soldiers changed their

minds and escorted the two men to a nearby

town for consultation with a superior

officer. After a customs inspector in the

town examined their baggage, he released

them. For several weeks they trekked

through Shensi (Shaanxi) and into Honan

(Henan), crossing deep ravines and climbing

steep mountain trails, despite fierce dust

storms, icy winds, sleet, and snow. They

finally reached the railroad, having walked

40 miles in 15 hours that day. When they

arrived at Peking, they heard further news of

the war in Europe and of Japanese aggression

in China. "A dark cloud hangs over all hu-

manity," Meyer wrote Fairchild. "If only we

are not at the threshold of another dark age.

Despite his concern, he labeled and packed a

collection that included grains, alfalfas, soy-

beans, fruits, nuts, ornamental trees and

shrubs, lichens and mosses, and cones for

Sargent. Before leaving Peking for Chekiang

(Zhejiang) Province, he tried to fill Fair-

child's requests for seeds: 50 pounds of

Prunus davidiana, a bushel of Pistacia

chinensis, several bushels of Pinus

bungeana, 75 pounds of Ulmus pumila, and

a 1,000 pounds oiZizyphus jujuba. He also

received a plea from the USDA: "We have

been carrying out your suggestion and send-

ing Professor Sargent one-fourth to one-half

of all the seeds you are sending. Couldn't we

propagate first and then share
?

"

Meyer and de Leuw traveled south in May

1915, stopping at Nanking (Nanjing) to ar-

range a shipment of seeds of the Chinese elm

[Ulmus parvifolia) and Albizia chinensis.

They reached Hangchow (Hangzhou) during

the rainy season, but Meyer forgot the sultry

weather when he saw hickory nuts in the
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markets. Knowing that the hickory never

had been reported in China, Meyer ques-

tioned missionaries and learned that the

nuts probably came from Yuhang (Linping)

in the Pan Shan, south of Hangchow. At

Yuhang he found that he must travel west

several days. At last he discovered groves of

hickories [Carya cathayensis
)
in sheltered

valleys in the mountains and also observed

Ginkgo biloba growing semiwild. Sargent

later wrote Meyer that finding the hickory

was by far his most interesting accomplish-

ment from a botanical point of view. After

parting from de Leuw at Shanghai, Meyer

went to Japan. There he found the chestnut

blight unrecognized but well established.

His assignments completed, he left Japan for

the United States.

At the USDA's plant introduction station,

in Chico, California, Meyer inspected his

thriving Tangsi cherries, jujubes, dwarf lem-

ons, almonds from Turkestan, Chinese

chestnuts, olives from Central Asia, and

tung-tree seedlings. Best of all, he saw or-

chards of fruit trees growing on his Prunus

davidiana stock in alkaline soil that had

previously been considered useless, even for

alfalfa. In contrast, the news of the loss of his

shipment from China in a cyclone at Galves-

ton was difficult to accept. He hoped that

the rare herbarium specimens that he had

collected in the interior of China might be

salvaged, but all were lost.

Once more Meyer devoted much of his

time in America to paperwork. He also vis-

ited agricultural experiment stations, gave

lectures, and wrote the article "China, A
Fruitful Field for Plant Exploration." In

March he spent pleasant days with E. H.

Wilson, Camillo Schneider, and Jackson

Dawson at the Arnold Arboretum. Late in

May he attended Wilson's lecture at the

New York Botanical Garden before moving
on to Boston. He stayed there three weeks,

conferring frequently with Sargent and Wil-

son about his next expedition. He also en-

joyed discussing plant propagation with

Jackson Dawson and visiting him and his

family. Before returning to China, he visited

experiment stations in western states.

The Fourth Expedition

In Oregon Meyer studied the fire blight

(Bacillus amylovarus
)
that was destroying

American pear orchards. F. C. Reimer of the

Southern Oregon Experiment Station, who
had tested all available varieties of pears,

told him that only the wild pears he had sent

from China (the Chinese sand pear, Pyrus

ussuriensis, and P. calleryana) resisted fire

blight. He therefore planned to collect great

quantities of wild pear seeds for use in de-

veloping a congenial immune stock for

pears.

Three weeks after Meyer reached China,

he and Chow-hai Ting set out to collect the

Chinese sand pear in the Shingling Shan,

northeast of Peking. Published accounts

have confused this pear
(
Pyrus ussuriensis

)

with the Peking pear
(
Pyrus pyrifolia var.

culta), which Meyer collected in the same

region 10 years earlier. Thereafter he sent to

the USDA not only seeds and roots of the

wild pear but also a spruce [Picea meyeri), the

Manchurian walnut
(
fuglans mandshurica ),

15 cases of stones of Prunus davidiana, sev-

eral hundred pounds of dried Zizyphus

jujuba, 75 pounds of Jumperus chinensis

berries, seeds of the huge Brassica pekinen-

sis, lichens and fungi for the New York Bo-
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tamcal Garden, and acorns for Sargent. As he

left for the Yangtze Valley, he admitted to

Fairchild that he did not feel quite well,

blaming "this never-ending, horrible war"

for "making me feel like a ship adrift."

Meyer and Chow-hai Ting traveled up the

Yangtze River (Chang Jiang) to Ichang

(Yichang). "I am now on Terra Sancta," he

wrote Fairchild. "Mr. Wilson and Dr. FFenry

had Ichang for headquarters for many years. I

feel like a Christian in Palestine or a

Mohammedan in Mecca." Fie soon began an

extensive search for the Callery pear
(
Pyrus

calleryana) and found the trees widely scat-

tered on sterile slopes, sunny ledges, and in

standing water in low areas. When he re-

turned to Ichang, he was pleased to learn

that the USDA had distributed 1 7,234 of his

Ulmus pumila to settlers on the northern

plains.

In a letter written during his stay in

Ichang, Meyer said that America's entry into

World War I caused him to feel so depressed

that he could not eat or sleep. His doctor

warned him that continued overwork, lone-

liness, and worry about the war, especially

in the debilitating climate of the Yangtze

Valley, could cause further attacks of "ner-

vous prostration."

A few weeks later Meyer and Chow-hai

Ting went to Hankow (Hangou), where

Meyer looked forward to a visit from Liberty

Hyde Bailey. "At last I will again meet

somebody who is my superior in knowledge

of plants," he commented. When Bailey ar-

rived, he and Meyer visited markets and gar-

dens and enjoyed "solid talks." In June

Bailey returned to confer with Meyer for

several more days. Meyer stayed in hot and

humid Hankow throughout the summer,

but Chow-hai Ting returned to the cooler

climate of Peking in July. Before leaving

Hankow, without any competent assistance,

Meyer shipped the USDA a 260-pound crate

containing citrus specimens, nuts, early rice,

late soybeans, soil for nematode analysis,

cones for Sargent, and entomological and

pathological specimens.

After a 16-day journey through the moun-

tains of Hupeh (Hubei), Meyer settled at

Kingmen (Jingmen) where he had observed

the greatest concentration of Pyrus

calleryana. His frustration mounted as

weeks passed, for the pears were ripening

very slowly. He was forced to wait in order

to extract the seeds and was unable to collect

in the mountains north of Ichang as he had

planned. By mid-October, he had accumu-

lated 5,000 pounds of pears the size of mar-

bles. Eventually he and his helpers cleaned

and dried about 100 pounds of seeds. In addi-

tion, he harvested a large quantity of seeds of

Pistacia chmensis and Eremochloa

ophiuroides, afterward named centipede

grass.

His solitude ended when F. C. Reimer ar-

rived to study the wild pears in their native

habitat. Meyer shared with Reimer "unre-

servedly" the information he had gleaned

and showed him "special trees that it tooks

weeks to spot." They then spent five days

exploring the Chikang Shan west of Ichang.

After Reimer departed, Meyer began a

17-day trip north of the Yangtze that took

him almost to the border of Szechwan (Sic-

huan) Province. Along the way he found

Ginkgo biloba growing "undoubtedly wild"

for the first time. He also collected the

Ichang lemon
(
Citrus ichangensis

)
and the

kiwifruit
(
Actinidia chinensis

)
before re-

turning to Ichang by rowboat. Though civil

war had spread to Hupeh, he nevertheless

explored for another week south of the

Yangtze.
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When Meyer reached Ichang again, he was
trapped there by government and revolu-

tionary troops that were fighting in the sur-

rounding countryside. He filled the winter

days by helping Westerners with their hor-

ticultural problems, arranging his herbarium
specimens, and serving with other foreign

residents on a defense committee. Despite

rifle fire a mile from the city and stories of

looting and atrocities, he occasionally took
long walks in the country. All commerce
stopped and food became scarce. In March he
wrote Fairchild that "fighting occurs almost
hourly and everyone feels depressed from
this long-drawn state of suspension."

Meyer's Death

Meyer and his guide, Yao-feng Ting,

slipped through the battle lines on May 2 and
walked 80 miles past looted and burned vil-

lages. Though soldiers occasionally stopped
them, Meyer was able to reach Kingmen and
reclaim his baggage and collection. Then he
walked 60 miles to the Yangtze, where he
found a boat bound for Hankow. He planned
to go to Shanghai to mail his collection and
then to move to the cooler coast of Shantung
to label and mail his herbarium material;

however, he delayed leaving Hankow be-

cause he had contracted a severe digestive

disturbance. On June 1, 1918, he and Yao-
feng Ting boarded a steamer for Shanghai.
The next day Meyer talked at length to a

British passenger and felt well enough to

have dinner for the first time since his ill-

ness began. Just before midnight the cabin
boy reported that he could not find Mr.
Meyer. The captain ordered a search of the
riverboat, but Frank Meyer was not on
board.

As soon as the American consul at Shang-
hai heard of Meyer's disappearance, he
launched an investigation. Meyer's body was
recovered from the Yangtze and brought to

Shanghai for burial in the Bubbling Well
Cemetery. Horticulture reported that Meyer
fell overboard and was drowned, while the

American Nurseryman called his death "one
of those mysteries of the white man in the

Orient." Sargent commented in a letter to

Wilson, who was in Korea. "He may have
committed suicide or some of the Chinamen
may have thrown him overboard. This is

certainly bad news, for he was getting to be

a useful collector."

People on three continents mourned the
death of Meyer. The supervisor of parks in

Shanghai wrote that he "undoubtedly knew
more about the economic vegetation of

China than any other man." Liberty Hyde
Bailey said, "I shall never cease to regret his

untimely end; and I am more than ever glad

that I had the two opportunities to be with
him last summer, not only because I liked

him personally, but also because he gave me
so very many points of view and so much in-

teresting information about China. ... He
was worthy of anything we can do to per-

petuate his memory." From the Chosen
Hotel in Korea, Wilson wrote to Fairchild. "I

am much distressed over the sad end of

Meyer and also deeply puzzled. By his un-
timely death plant exploration has lost one
of the most energetic and enthusiastic ser-

vants it ever had." In a letter to Meyer's
father, Fairchild said that the thousands of

plants that Meyer had introduced had been
increased to hundreds of thousands by prop-

agation and had been scattered throughout
America; however, he deeply regretted that

Meyer's "remarkable fund" of knowledge
had not been recorded and published.



24 Frank Meyer

Meyer's Contribution

Frank Meyer introduced plants that are still

treasured because they are useful, beautiful,

or new to botanical science. His efforts to

find in remote regions “the rudimentary and

long-forgotten parent stock or as yet unused

wild plant that might be adapted to man's

profit” furnished new germplasm for the de-

velopment of improved varieties of fruits,

nuts, grams, fodder crops, shrubs, and flow-

ers. He opened the field of agricultural ex-

ploration in Asia. He also investigated

methods of dry-land farming that the

Chinese had perfected; developed the ear-

liest USDA seed exchanges; established a

group of USDA correspondents and

missionary-collectors abroad; perfected

techniques for shipping live material over

great distances; and collected thousands of

herbarium specimens. The National Ar-

boretum in Washington holds a set of his

documented specimens,- other specimens are

preserved at the Arnold Arboretum, the New
York Botanical Garden, and elsewhere.

Drought-resistant trees and ornamentals

previously unknown to botanists are among

Meyer's significant introductions. His

Ulmus pumila thrives from Canada to Texas

and breaks the searing winds on formerly

treeless prairies, while his Pistacia chinensis

is used for street plantings in the Southwest.

His new trees and shrubs include Carya

cathayensis, Citrus x meyeri, Crataegus

meyeri, funiperus chinensis 'Columnaris',

funiperus squamata ‘Meyeri ’
,
Picea meyeri,

Prunus x meyeri, and Synnga meyeri. He

was the first to send to America Ligustrum

quihoui, L. vulgare, and Viburnum farren.

No other plant hunter in modern times

found Ginkgo biloba in the wild or sent liv-

ing plant material of Prunus davidiana

'Potamnii' and P. tangutica to the Western

world.

Ornamental plants that have Meyer's in-

troductions as their source include all hardy

yellow roses that grow in New England or

the northern prairie states, greenhouse roses

that had as grafting stock his Rosa odorata,

lilies propagated from his scarlet Korean

Lilium species, and ornamental trees bred

from his hawthorn, bush almond, Feicheng

peach, and Callery pear. An outstanding ex-

ample is the 'Bradford' pear, which Dr. John

L. Creech of the USDA developed and called

a living memorial to Frank Meyer. Other

cultivars from Pyrus calleryana are 'Aristo-

crat', 'Chanticleer', 'Whitehouse', and 'Capi-

tal'.

The USDA still holds many of Meyer's

trees and shrubs, including Acer

buergeranum (USDA Plant Introduction

No. 19411), Acer truncatum (PI 18578),

Diospyros sinensis (PI 23013), Malus hal-

liana (PI 38231), Myrica rubra (PI 22905),

Syringa meyeri (PI 23032), and Viburnum

macrocephalum (PI 22978). The Glenn Dale

Plant Introduction Station in Maryland

maintains a 100-foot-long Ligustrum

quihoui hedge (PI 38807), while funiperus

chinensis 'Columnaris' (PI 18577) forms

handsome hedges at Glenn Dale and at the

National Arboretum. Rosa xanthma (PI

21620) apparently now grows only at the Ar-

nold Arboretum.

Among the fruits that Meyer collected,

Prunus davidiana not only proved to be a

good rootstock for peaches but also enabled

orchardists to grow apricots and plums on

dry, alkaline soil. In addition, it has been

used to develop a leading rootstock that is

resistant to nematodes. His Tangsi cherry

(distributed as Prunus pseudocerasus
)
con-

tinues to be a factor in breeding early cher-
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ries. Persimmons grown commercially in

America, despite their Japanese names, are a

direct result of Meyer's work in China. His

Prunus calleryana remains the rootstock

most resistant to fire blight and pear decline.

The Meyer lemon (Citrus x meyeri
)
is an

important source of frozen lemon juice in

Florida and is also grown commercially in

Texas, South Africa, and New Zealand.

The contributions made to American ag-

riculture by Meyer's grains, fodder and for-

age crops, grasses, and vegetables were

largely unrecorded. The USDA Small Grains

Collection at Beltsville, Maryland, holds 10

of Meyer's wheats, while the National Seed

Storage Laboratory at Fort Collins, Colorado,

stores one of his soybeans and two of his sor-

ghums. His centipede grass is used as a lawn

grass in the Gulf States. Though his celery-

cabbage, bean sprouts, alfalfa sprouts, and

bean curd failed to interest his contem-

poraries, his Spinacia oleracea collected in

Manchuria is in the breeding lines of most

multidisease-resistant cultivars of spinach

grown in the United States today.

Meyer acknowledged the pioneering na-

ture of his work when he wrote, "We are

only cutting out a few steps in the mountain

of knowledge and others have to mount by

our steps." Though he collected 42 varieties

of soybeans and contributed careful studies

of soybean products, especially as a protein

substitute, this represented only a begin-

ning. He laid the groundwork for future ac-

complishment when he found blight-

resistant chestnut trees in China and when
he collected zoysia grass in Korea. Others

went to Asia later to collect soybeans,

chestnuts, zoysia, peaches, and pears, but

Meyer first pinpointed their location and re-

vealed their value. Meyer's introductions

often entered the mainstream of American

"A large grove of Chinese pistachios [Pistacia

chinensis) planted as a burial ground to the

neighboring village. In the foreground are care-

fully planted beds of garlic."

agriculture unrecognized when propagators

used them as unrecorded breeding parents.

Though it is impossible to identify each use

of a specific introduction, what is significant

is that all uses were made possible by his in-

itiative and discrimination.

Conclusion

E.H.M. Cox, who accompanied Farrer on

his second expedition, wrote, "It is unfortu-

nate that much of Meyer's work has been

forgotten in comparison to the more showy

introductions of other collectors who spe-

cialized more in ornamentals than in eco-

nomic plants .... To most gardeners he is

not even a name, but he has done more to-

ward helping the economic life of a country

than most plant collectors and his name
should be a household word among Amer-

ican farmers."

Despite physical hardships and an increas-
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ing sense of isolation, Meyer pursued his

goals courageously. He could have no more

fitting epitaph than the words Fairchild

wrote soon after his death: "Meyer's field

work is done. Whether his body rests near

the great river of China or under some of the

trees he loved and brought to this country

matters little to him. He will know that

throughout his adopted land there will al-

ways be his plants, hundreds of them, in

fields, in the backyards and orchards of little

cottages, on street corners, and in the ar-

boreta of wealthy lovers of plants. And
wherever they are, they will all be his."

China remained fully open to foreign plant

collectors for less than half a century, the

Grand Age of plant exploration. Frank Meyer

emerges from the shadows that have sur-

rounded his life and work to take his rightful

place beside E. H. Wilson, George Forrest,

and Frank Kingdon-Ward, the giants of that

memorable era.
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Biotechnology at the f°hn Einset

Arnold Arboretum

Biology has made enormous progress during

the last 30 years in understanding the chem-

ical reactions that characterize living things.

This burst of scientific discovery largely has

resulted from two fundamental findings: ( 1

)

the identification of deoxyribonucleic acid

(DNA) as the genetic material and (2) the

elucidation of its detailed molecular struc-

ture. Because of these discoveries and the

perfection of powerful chemical techniques

for altering DNA molecules, biology has

reached a stage at which it is now theoreti-

cally possible to manipulate the genetic

makeup of organisms in specific ways. The
term biotechnology is used to describe prac-

tical applications of this capability in medi-

cine, agriculture, and forestry.

Although most discussions of biotechnol-

ogy focus on the essential role of DNA
biochemistry, biotechnology actually re-

quires input from virtually every field of bi-

ology. The full realization of the potential of

plant biotechnology, for example, will un-

doubtedly depend on a multidisciplinary ef-

fort, combining knowledge from biochemis-

try, physiology, morphology, anatomy, ge-

netics, ecology, and systematics.

With the conversion of facilities at the

Dana Greenhouses into scientific laborato-

ries, the Arnold Arboretum has begun a new
program of research in the use of tissue cul-

ture to gain further knowledge of the phys-

iology of woody plants. The program is also

expected to provide valuable information

pertinent to the development of biotechnol-

ogy for woody species.

Tissue Culture

Tissue culture involves the control of de-

velopment in isolated parts of an organism

placed under defined conditions of nutrient

supply and physical environment. It was

first employed as a basic research tool to

identify chemicals that normally nourish

and regulate development in plants. The ul-

timate objective of our research is to obtain a

better understanding of plant hormones

(phytohormones) and other factors that con-

trol plant growth generally.

As far as propagation is concerned, tissue

culture is a relatively new technique, having

been used extensively only during the last 15

years. To date, it is estimated that tissue-

culture methods have been devised for over

300 plant species, although the technique is

used commercially for only about 30 species.

That is not to say that the impact of tissue

culture has been minor. As a matter of fact,

tissue culture is already an extremely valu-

able process for propagating plants with

superior characteristics rapidly and for pro-

ducing plants (via meristem-culturing) that

are free of virus and fungal infections. Un-
doubtedly, these applications will continue

to be important to agriculture and forestry in

the future. Indeed, if the true potential of tis-

sue culture in combination with DNA bio-
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chemistry can be realized, tissue culture

may very well lead to revolutionary ad-

vances in applied plant biology.

Our program of tissue-culture research in-

volves comparative studies of woody species

in about 35 different families that represent

a considerable degree of the diversity in the

The families, orders, and superorders of plants

under study at the Arboretum to determine their

suitability for propagation by tissue culture.

plant kingdom. The table below summarizes

the families, orders, and superorders under

study. Experimentally, we will investigate

several of the physiological characteristics of

these woody plants in tissue cultures. In this

manner, we will be able to assess each

species for its suitability for tissue-culture

propagation and to study the factors that

regulate growth and development in plants

generally.

Superorder Magnolndae
Order Magnoliales
Family Magnoliaceae (Magnolia)
Family Annonaceae ( Annona)

Order Laurales

Family Calycanthaceae (Calycanthus)
Family Lauraceae (Laurel)

Order Ranunculales
Family Ranunculaceae (Buttercup)

Superorder Caryophyllidae
Order Polygonales

Family Polygonaceae (Buckwheat)
Superorder Dillemidae

Order Theales
Family Theaceae (Tea)

Family Guttiferae (Garcima)
Order Malvales

Family Tiliaceae (Linden)

Family Sterculiaceae (Sterculia)

Order Urticales

Family Ulmaceae (Elm)

Family Moraceae (Mulberry)
Order Ericales

Family Actimdiaceae (Actinidia)

Family Ericaceae (Heath)

Family Clethraceae (White Alder)
Superorder Rosidae
Order Rosales

Family Rosaceae (Rose)

Order Fabales

Family Leguminosae (Pea)

Order Cornales
Family Comaceae (Dogwood)

Order Myrtales

Family Melastomataceae (Melastoma)
Order Proteales

Family Proteaceae (Protea)

Order Euphorbiales

Family Euphorbiaceae (Spurge)

Order Sapindales

Family Aceraceae (Maple)

Family Staphylaceae (Bladdernut)

Family Sapindaceae (Soapberry)

Family Anacardiaceae (Cashew)

Family Rutaceae (Rue)

Family Meliaceae (Mehaceae)

Superorder Asteridae

Order Gentiales

Family Oleaceae (Olive)* — -• -

Order Polemoniales
Family Boraginaceae (Borage)

Order Lamiales
Family Verbenaceae (Vervain)

Order Scrophulariales

Family Bignoniaceae (Bignonia)

Order Rubiales

Family Rubiaceae (Madder)

The Importance of Comparative Physiology

Understandably, most current efforts

worldwide to propagate woody plants in tis-

sue cultures have concentrated on econom-

ically important plants, primarily in two

families, the Rosaceae (which includes the

roses, apples, and blackberries) and the

Ericaceae (which includes the rhododen-

drons and mountain laurels). As a result,

only a limited number of systematic group-

ings have been studied. It is because of this
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that we believe that the Arboretum can play

a unique role in physiological research by

conducting fundamental comparative stud-

ies on a broad range of woody species. This

research will increase knowledge of growth

regulation in plants and will also result in

new technology for propagation, conserva-

tion, and improvement of these species.

From the perspective of basic plant phys-

iology, comparative studies are particularly

important now. Although much is known
about the metabolism and physiological ef-

fects of the five major classes of phytohor-

mones, most of the research on these sub-

jects is based on experiments with just a few

types of plants. The obvious question is

whether concepts based on a limited number

of species can be extrapolated to all plants.

For example, our understanding of the

apical-dominance phenomenon (the ten-

dency of a single shoot to inhibit the growth

of others) is based on extensive research

with beans, peas, and tobacco. Comparative

studies in tissue cultures will determine

whether the same controls are operating in

other species. Another subject of interest is

cellular proliferation and the factors in

plants that regulate it.

Studies on comparative physiology will

also broaden the understanding of growth

regulation and its evolution. It is already

evident that plants vary in the ways they

control their growth, and this variability can

be documented and characterized through

comparative physiology. This is an essential

first step in understanding the evolution of

growth regulation in plants.

Professor G. L. Stebbins, an evolutionary

biologist with the University of California,

has pointed out that different characteristics

in plants evolve at different rates and that

characteristics associated with essential as-

pects of plant life are the most slowly evolv-

ing. Because growth regulation is central to

plant development, one would expect that it

would evolve slowly. One would also expect

that it would distinguish large systematic

groupings rather than individual species

within a genus. In this sense, comparative

physiology potentially could become a com-

plement to systematics, especially in ad-

dressing questions of the relationships of

families and orders to each other.

The practical implications of comparative

physiology, of course, are also significant. In

a general sense these studies will define a

framework of knowledge that relates propa-

gation technology to systematic botany.

Therefore, it will help to make propagation

by means of tissue culture a predictable

rather than a hit-or-miss procedure. Beyond

this, the research will lead directly to new
technology as illustrated by the examples in

this article. It could also result in the iden-

tification of germ-plasm resources within

important plant groups that could be valu-

able to biotechnology. In the family

Leguminosae, for example, if species that are

particularly amenable can be identified, then

the characteristics that render them amen-

able potentially could be transferred by plant

breeding into soybeans or other important

legumes. For agricultural technology, the

implications of this research are far-

reaching.

Botanical Interpretation of Growth and

Development

Knowledge of some botanical terms and

principles is necessary in order to under-

stand tissue-culture propagation.

The term monopodial refers to the condi-
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Lilacs (Syringa vulagaris x hyacinthiflora 'Excel')

being propagated in four different tissue-culture

mediums. The medium in the second test tube

from the left contains a high concentration of

cytokmin, a hormone that is found in all plants

and stimulates the most vigorous growth.

tion in which a single growing tip produces

an unbranched stem from year to year. Ex-

treme examples of monopodial growth can

be seen in several palms in which a single

stem constitutes the entire above-ground

part of the plant. The contrasting condition

is sympodial growth, which involves stem

growth resulting from different growing tips.

Sympodial growth is exhibited by elms, in

which the terminal shoot tips abort from

branches at the end of each growing season.

As a result, shoot growth during the subse-

quent year always begins from a lateral bud.

The sympodial growth condition is also evi-

dent in many tropical tree species in which

both main stems and branches from lateral

buds grow simultaneously.

Growth of lateral branches concurrent

with growth of the main stem is also referred

to as an example of weak apical dominance

in contrast to strong apical dominance, a
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condition in which a growing shoot tip effec-

tively inhibits growth of lateral buds in the

axils of leaves below it. Physiologically, api-

cal dominance is believed to involve two

phytohormones: auxin, produced in the

growing tip and transported to lateral buds,

where it inhibits growth; and cytokmin,

which stimulates shoot growth. According

to the major scientific hypothesis on apical

dominance, the relative levels of auxin and

cytokinin in lateral buds determine whether

the buds will or will not grow out. If auxin is

in excess, the lateral buds will not grow, and

a monopodial shoot will emerge. On the

other hand, if cytokinin is predominant the

lateral buds will grow, and a sympodial

shoot will emerge. (An article by Michael

Donoghue in Arnoldia [January/February

1981, volume 41, number 1] contains fur-

ther information on terminology.)

Multiplying Plants in Tissue Culture

The most common procedure for multiply-

ing woody plants in tissue culture is to add a

high concentration of cytokinin to a com-

plex nutrient medium. This environment

stimulates shoot growth and overcomes api-

cal dominance. The sympodial shoots that

result are then subdivided into individual

branches, and these are either recultured on

the same medium, to increase the number of

shoots, or treated with auxin to stimulate

rooting. Rooted plants can then be trans-

planted to soil.

If the objective is rapid, clonal propaga-

tion, each branch can be excised and subcul-

tured on the same medium. For example, at

a multiplication rate of five shoots produced

from one every month, this procedure theo-

retically would generate well over a million

plants within nine months.
At the Arboretum rapidly expanding

shoots of Syringa vulgaris x hyacinthiflora

'Excel' are taken from the plants in spring

and disinfested with detergent and bleach.

When these shoot tips are transferred to a

medium with the cytokinin thidiazuron,

within six weeks monopodial shoots de-

velop and inhibit lateral buds at three to five

nodes. A surprising characteristic of Syringa,

which is shared by other genera in the

Oleaceae, such as Ligustrum and Forsythia,

is that shoots in tissue culture exhibit strong

apical dominance that cannot be overcome

by cytokinin. Shoot multiplication with

these plants therefore requires a different

strategy.

The procedure we devised is as follows:

we cut each monopodial shoot into sections

consisting of a node with two lateral buds

and a piece of stem. We then culture indi-

vidual sections on the cytokinin medium,

where they each, in turn, produce a mono-

podial shoot that also can be separated into

sections for the next tissue-culture passage.

This procedure, when used repeatedly, can

produce a million shoots from a single bud

within one year. These can be treated with

indole butyric acid and rooted in vermicu-

lite.

A third method of tissue-culture multipli-

cation is used with an uncommon amaryllis

(.Hippeastrum striatum 'Fulgidum'). This

plant (see photo on page 33), a native of the

tropical rain forests of Brazil, exhibits sev-

eral characteristics that make it an excellent

house plant. It blooms at least twice a year,

producing many umbels of showy orange

flowers. (Most commercially available Hip-

peastrum cultivars produce only one umbel
with four flowers.) Its evergreen foliage re-



32 Biotechnology

mains vigorous and healthy throughout the

year. Tolerant of low light and low humid-

ity, the plant requires little care.

In using tissue culture to multiply this de-

sirable Hippeastrum clonally, we adapted

methods that had been used successfully for

Narcissus, a member of the same family as

the Hippeastrum, the Amaryllidaceae. We
first cut the bulb of the plant into sections,

each containing a piece of stem and the

bases of at least two leaves. (A bulb is a com-

pact shoot system with a short stem and

several scalelike leaves.) Next each section

is placed with its stem side down on a me-

dium supplemented with powdered charcoal

but lacking phytohormone. The charcoal

apparently absorbs chemicals produced in

response to the wound made in cutting the

bulb. After about four weeks of incubation

in the dark, each section forms a new bulblet

in the axil of the two leaves. At this stage the

bulblets are removed and cut longitudinally

into two equal parts, each containing a piece

of stem and at least two leaves. Within an-

other four weeks each of these explants in

turn will regenerate a new bulblet, which

also can be cut in two and recultured as

often as needed. Depending on the number
of bulbs required, the tissue-culture method

can be scaled up. We estimate, for example,

that 1,000 Hippeastrum plants can be pro-

duced from a single bulb in six months.

Goals and Prospects

In all probability the variation among

strategies of growth regulation in plants is a

product of evolution just as any other plant

characteristic is. Our rationale is that the

mechanisms of growth regulation can be

characterized, and their evolution can be de-

scribed, by a systematic, comparative study

of physiological expression in tissue cul-

tures. We believe that over time this ex-

perimental approach will improve the un-

derstanding of developmental regulation in

plants generally and will also point the way
for new methods in biotechnology.

A second and equally important aspect of

our research at the Arboretum is the direct

analysis of the physiology and biochemistry

of two phytohormones, cytokinin and

ethylene, which are crucial to tissue-culture

manipulations. By obtaining a better under-

standing of these substances, we hope to

gam further knowledge of comparative phys-

iology.

At present rapid progress also is being

made in several areas related to plant

biotechnology. In the last few years, for ex-

ample, two completely new methods for

hybridizing plants have been discovered.

The first of these involves protoplast fu-

sion, a process in which cells from two dif-

ferent plants are treated with enzymes to

dissolve their cell walls, and the protoplasts

then are mixed together under special condi-

tions that stimulate them to fuse and pro-

duce a hybrid cell. Once this has been ac-

complished, tissue-culture techniques are

used to produce a whole plant from that cell.

Protoplast fusion was first achieved with

species of tobacco, but it has since been used

with potato and tomato plants and two

species in the Brassicaceae (cabbages).

A second technique for genetically alter-

ing plants is one of the most elegant proce-

dures in DNA biochemistry, involving the

injection of bacterial DNA into plant cells.

In the most sophisticated versions of this

technique, a gene conferring resistance to a

poison is isolated from bacteria and intro-

duced via a bacterium into protoplasts from
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The evergreen amaryllis (Hippeastrum striatum

'Fulgidum'j produces many flowers, in contrast to

the usual four of most commercially available

amaryllis cultivars. By means of tissue-culture

techniques, 1,000 of these plants could be pro-

duced from a single bulb in only six months.

Peter del Tredici photo.

cells of petunia, tobacco, and carrot plants.

Tissue-culture techniques are then used to

produce poison-resistant plants.

The most desirable woody species for ge-

netic modification at this time are those that

permit the regeneration of whole individuals

from single hybrid cells. Although few
species are amenable to this type of manipu-
lation at present, it is expected that more
will become so as the factors that regulate

development become better understood. In

our research on woody species from the Ar-

boretum's collection, we are especially in-

terested in identifying such species. Not

only are these of interest from the point of

view of comparative physiology, but they

also may represent valuable genetic re-

sources for the biotechnology of plants. With

the advent of biotechnology, the consolidat-

ing work of the Arnold Arboretum in botany

and horticulture will have a profound im-

pact.

fohn Emset is a member of the staff of the Arnold Ar-

boretum and an associate professor of biology at Har-

vard University.
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The Sweetleaf

Richard E. Weaver
, fr.

Many of our fine native shrubs

are seldom seen in American gar-

dens, either because they are un-

familiar to the gardening public

or because they are difficult to

propagate or transplant.

Symplocos tinctoria is one of

these plants. This interesting

southeastern native is known by
several common names: sweet-

leaf or horse sugar, because the

sweet-tasting leaves are attrac-

tive to browsing mammals, and

dye-bush, because the bark and

leaves yield a yellow dye.

The sweetleaf is a shrub or

small tree, occasionally to 9 m
tall; it usually forms loose col-

onies from root sprouts, much in

the manner of Sassafras albidum.
The handsome leaves, 13-15 cm
long and 3-5 cm wide, are thick

and lustrous. They are clustered

at the ends of the twigs and re-

semble those of Rhododendron
carolinianum or the mountain
laurel

(
Kalmia latifolia) except

for the few, inconspicuous teeth

along their margins. They often

persist until November or De-
cember in the south. The delight-

fully fragrant, creamy white

flowers are crowded into nearly

stemless, very dense clusters, and

they appear in April or May, be-

fore the leaves. A plant in flower

somewhat resembles the various

wild plums. The berries are yel-

lowish and unspectacular.

Several varieties have been

recognized by botanists.

Symplocos tinctoria var.

tinctoria occurs in hummocks
and at the edges of swamps on the

coastal plain from Delaware to

Texas. Symplocos tinctoria var.

ashei is a plant of the Southern

Appalachians from North

Carolina to Georgia. It is most

common on dry ridges, but it also

occurs in moist lowland forests.

Ashei can be distinguished from

tinctoria by its hairy twigs and

earlier deciduous leaves. It cer-

tainly should prove to be the

most cold-hardy of the varieties.

A third variety, S. tinctoria var.

pygmaea

,

a dwarf plant with
small leaves and few flowers, oc-

curs in sandy soil in a restricted

area of southeastern Virginia.

Symplocos is a rather large

genus of trees and shrubs widely

distributed in the warmer areas of

Australia, Asia, and the Amer-
icas. The sweetleaf is the only

species native to the United

States and is therefore the north-

ernmost representative of the

group in the New World. Several

of the species are used on a small

scale as dye plants, but few are

cultivated for ornament. Only
the sapphire-berry [Symplocos

pamculata
), a wide-ranging Asia-

tic species, is used for such pur-

poses in the United States, and
then only rarely. The sapphire-

berry is a fine ornamental. With
its open clusters of white flowers

appearing after the leaves have

partially expanded, and its beaut-

iful blue berries, it is very differ-

ent in appearance from the sweet-

leaf.

Very little information is avail-

able concerning methods of prop-

agation of Symplocos species.

Jack Alexander, propagator at the

Arnold Arboretum, uses an alter-

native warm/cold stratification

for the seeds of S. pamculata, but

germination is poor. He said that

softwood cuttings of the sapphire

berry, taken in early July, had

rooted well by September, when
they were transferred to pots.

Surprisingly though, not a single

plant grew out the following

spring. Alexander had no data on

the propagation of S. tinctoria.

Several years ago I tried to col-

lect plants of the sweetleaf in

Burke County, North Carolina,

for the Arnold Arboretum. I

found that the plants in the col-

onies I sampled were mostly

suckers from very thick, sparsely

branching roots, with very few

fibrous roots attached. Plants

that reproduce in this manner are
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Flowers oiSymplocos tinctoria var. tinctoria.

Robert L. Taylor photo. Reprinted by permission
of the American Horticultural Society.

usually very difficult to trans-

plant, and none of the ones I col-

lected survived. Such plants usu-

ally can be propagated from

pieces of their roots, however,

and Symplocos tinctoria is no ex-

ception.

One- to two-inch pieces of root

taken in December and January

produced shoots within one

month and roots within two

months. Root growth has been

slow, and the cuttings probably

should not be disturbed until

their second spring. I have not

tried to germinate the seeds, as I

have not been able to acquire any.

They are seldom produced in the

foothills of North Carolina.

Since the sweetleaf can now be

propagated and transplanted eas-

ily, container plants should be-

come available, and this interest-

ing shrub will make its debut in

American gardens.

Richard E. Weaver, Jr., the former

horticultural taxonomist at the Ar-

nold Arboretum, now operates

WE-DU Nurseries in Mahon, North

Carolina.



Introducing Edward Hasselkus

Betula platyphylla

'Whitespire'

A narrow, pyramidal white-barked birch

that is tolerant of high temperatures and re-

sistant to the bronze birch borer was regis-

tered and introduced last year by the author

at the University of Wisconsin-Madison.

Betula platyphylla var. japonica 'White-

spire' has a wide range of adaptability, from

USDA hardiness zones 5a through 7a and

possibly farther. The parent tree has been

uninjured following exposure to winter

temperatures as low as -30°F at Madison. Its

seedlings have been undamaged by summer
temperatures as high as 120°F in Oklahoma,

where other white-barked birches defoliated

at these temperatures. Seedlings in commer-

cial nurseries have thrived under a wide

range of soil conditions. Poor drainage, how-

ever, caused stunting and the development

of chlorotic foliage.

The original 'Whitespire' birch is located

in the Longenecker FForticultural Gardens of

the University of Wisconsin-Madison Ar-

boretum. Now 27 years old, this tree mea-

sures 10 m in height and 4.5 m in spread and

has a distinctive spirelike form. Fine-

textured in twig and foliage, the glossy

leaves turn yellow in autumn. The chalky

white bark is marked with black triangles at

the bases of lateral branches and does not ex-

foliate.

In October 1956, seed of Betula platy-

phylla var. japonica (plant introduction

number 235128) was collected from a single

tree in Nagano Prefecture in southern Japan

by John L. Creech of the United States Plant

Introduction Station (Creech 1957). The col-

lection site was an open field above Shibuyu

Onsen at 1,530 m in the Yatsugatake Moun-

tains. Betula p. var. japonica occurs in two

distinct distribution regions, a massive

northern distribution that connects eventu-

ally with the Siberian distribution and a

separate distribution in central Honshu. A
distinct band where the tree does not occur

exists between these two regions (personal

communication from John L. Creech, March

7, 1983). Creech's seed came from the south-

ernmost part of the Central Honshu dis-

tribution and may represent the only intro-

duction of the tree to this country from the

southern disjunct population. This may ac-

count for its tolerance of high temperatures

and consequent borer resistance.

Plants from Creech's seed were distrib-

uted by the U.S. Plant Introduction Station

to the University of Wisconsin-Madison

Arboretum and 33 other cooperators in the

spring of 1957. In the spring of 1961, five

trees were planted in a newly established

birch collection on a droughty site in the ar-

boretum. Three 27-year-old trees have re-

mained free of the bronze birch borer,

whereas plants of Betula pendula,

populifolia, pubescens, and utilis and other

Opposite: Betula platyphylla 'Whitespire'.
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seed strains of B. platyphylla var. japonica

have become infested with borers.

The trees from Creech's seed are isolated

on the site from other white-barked birches.

The one with the most striking spirelike

form has been named 'Whitespire'. Seed

from this tree has been distributed annually

to several nurseries around the country dur-

ing the past eight years. Liners have been

widely distributed as the "University of

Wisconsin strain" of the Japanese white

birch. No assurance exists that the seedling

progeny is not hybrid; the relative isolation

of the parent tree makes that possibility un-

likely, however. Seven-year-old seedlings of

'Whitespire' birch have attained a height of

6 m and a spread of 2.7 m. They are extremely

uniform, with well-developed white bark

and the slender pyramidal form of the parent

tree.

Vegetative propagation of this birch from

cuttings has been unsuccessful. However,

propagation through microculture has just

been accomplished at a commercial micro-

propagation laboratory, providing the poten-

tial for clonal propagation of 'Whitespire' by

the nursery industry.

Reference

Creech, John L. 1957. Plant Explorations: Ornamentals

in Southern Japan. ARS 34- 1 . Agricultural Re-

search Service, USDA, in cooperation with

Longwood Gardens of the Longwood Foundation,

Inc. Washington: U S. Government Printing

Office.

Edward R. Hasselkus is a professor of horticulture at

the University of Wisconsin in Madison.

Books

Manual of Woody Landscape Plants: Their

Identification, Ornamental Characteristics,

Culture, Propagation, and Uses, by Michael

A. Dirr. Third edition. Champaign, Illinois:

Stipes. 826 pp.

DONALD WYMAN

Michael Dirr's Manual of Woody Landscape

Plants, now in its third edition, is a truly ex-

cellent selection for the plantsman's library.

It is clear that the author has studied the

plants and has spent many hours with them,

noting their characteristics and discovering

the various methods of propagating them.

He has visited collections in this country

and Europe, made detailed notes about each

species, researched what others have to say,

and especially has recorded his own observa-

tions.

The book describes 1, 100 species, 300 of

which are new to this edition, and over 1,500

cultivars. Mr. Dirr acknowledges the exis-

tence of hundreds of others too numerous to

treat. For example, approximately 700

named species and cultivars oiMalus exist,

and may be growing somewhere in the

United States, but it would take a lifetime to

distinguish them. The author mentions

those that he has seen and tells what he

knows of them. Mr. Dirr wisely excludes

most genera with large numbers of cultivars,

such as Camellia and Syringa, which are

unwieldy for a book like this, and instead

lists other sources of information. He does

list 40 cultivars oiPotentilla fruticosa, how-

ever, an indication of his interest in these

plants.

The list format of the text means that de-
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tails of size, hardiness, habit, rate of growth,

texture, bark and leaf color, flower and fruit

characteristics, culture, propagation, cul-

tivars, vulnerability to disease and insects,

native habitat, related species, and landscape

values are readily accessible. Such an ar-

rangement can often mean dull reading, but

the author saves us from that fate by his oc-

casional digressions to relate little-known

facts and personal observations, like the fol-

lowing. The literature recognizes 18 clones

of the well-known native balsam fir, but

none of these has proved worthy of commer-

cial development to any significant degree.

The amateur gardener, especially, will

find this book valuable, as it amasses a great

deal of information that otherwise would be

difficult and time-consuming to obtain. The

entry for Cotoneaster apiculatus is an excel-

lent instance of how much the reader can

glean about a plant he or she may not know
but may observe in a nursery catalogue. A
section or morphology of leaves, stems,

buds, flowers, and fruits and accompanying

sketches is helpful in making the technical

information understandable. The simple

discussion of nomenclature will also be

helpful to the amateur, as will the glossary

of botanical terms. Pen and ink sketches

used liberally throughout the text aid in

identifying and comparing species.

The bibliography of 266 titles includes

most of the available modern sources needed

for a complete study of woody landscape

plants. Anyone interested in creating a per-

sonal library would do well to begin with a

selection of these. This is a fine book for any

gardener's library, written by a man who
knows his subject thoroughly.

Gertrude fekyll on Gardening. Edited, with

a Commentary, by Penelope Hobhouse. Bos-

ton: David R. Godine. 336 pp. $20.00.

AUGUSTUS M. KELLEY

Several of Gertrude Jekyll's books have been

reprinted in recent years, testifying to a re-

vival of interest in this great figure in the

history of garden design. Now a handsome,

well-produced volume, Gertrude fekyll on

Gardening, undertakes to give a comprehen-

sive exposition of Miss Jekyll's philosophy

of design. Composed of selections from Miss

Jekyll's articles and books (especially her

first, Wood and Garden
),

it makes available

material that otherwise would be difficult to

track down.

Miss Jekyll designed English gardens from

the mid- 1890s until the time of her death in

1932. She was one of three leaders of the so-

called natural movement in garden design,

with William Robinson, who is mentioned

several times in this book, and Reginald Far-

rer. An essential characteristic of Miss

Jekyll's work was the use of flowers in great

drifts of carefully coordinated colors, backed

by generous plantings of shrubs, climbing

vines, and trees, and often massive walls or

woods. Penelope Hobhouse, the editor of

this book, maintains that it is feasible to

apply Miss Jekyll's principles to smaller gar-

dens, but I must demur on this point: I be-

lieve that scale is a crucial element in Miss

Jekyll's work. We can enjoy reading about

grand projects though and can profit from

Miss Jekyll's encyclopedic knowledge of

plants and gardens and her carefully

worked-out color schemes. I might add that

Miss Hobhouse's knowledge of these sub-

jects also is considerable.

Donald Wyman is horticulturist emeritus at the

Arnold Arboretum of Harvard University.
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I have never seen a border as large or as

beautiful as those designed by Gertrude

Jekyll. The one at Wisley is large (approxi-

mately 46 m) but composed chiefly of

specimen perennials. This book tells of great

borders (60 m x 6 m) at Clivden, planted by

Graham Thomas, who Miss Hobhouse be-

lieves to have been influenced by Gertrude

Jekyll.

The major part of this book is organized

according to the months of the year, with
sections entitled "Color," "Water," and

"Pergolas" at the end. That system must
have been difficult to adhere to, as the editor

often resorts to such connective phrases as,

"But to return to May."

The editor's comments in general seem to

me to interrupt the flow of Miss Jekyll's

prose. I often found myself having to look

back to see if I were reading Miss Jekyll or

Miss Hobhouse. It might have been better to

keep Miss Hobhouse's contributions sepa-

rate, in footnotes perhaps.

Each monthly section is prefaced by a quo-

tation from Miss Jekyll. I want to quote in

full the one that introduces December, be-

cause it reveals so much of her basic philos-

ophy.

It is just in the way it is done that lies the whole
difference between commonplace gardening and
gardening that might rightly claim to rank as a

fine art. Given the same space of ground and the

same material, they may either be fashioned into

a dream of beauty, a place of perfect rest and re-

freshment of mind and body — a series of soul-

satisfying pictures— a treasure of well-set jewels;

or they may be so misused that everything is jar-

ring and displeasing. To learn how to perceive the

difference and how to do right is to apprehend

gardening as a fine art. In practice it is to place

every plant or group of plants with such thought-

ful care and definite intention that they shall

form a part of a harmonious whole, and that suc-

cessive portions, or in some cases even single de-

tails, shall show a series of pictures. It is to regu-

late the trees and undergrowth of the wood that

their lines and masses come into beautiful form

and harmonious proportion; it is to be always

watching, noting and doing, and putting oneself

meanwhile into closest acquaintance and sym-

pathy with growing things. In this spirit the gar-

den and woodland, such as they are, have been

formed. There have been many failures, but,

every now and then, I am encouraged and re-

warded by a certain measure of success. Yet, as

the critical faculty becomes keener, so does the

standard of aim rise higher; and year by year, the

desired point seems always to elude attainment.

[Colour Schemes [1908] p. viii).

It is clear that natural gardening requires a

lot of artifice.

Miss Jekyll's love of cottage gardens is

evident throughout this book. For her, cot-

tage gardens were a source of plants in par-

ticularly good forms (she differentiated be-

tween plants that do well on the show bench

and those that do well in the garden), and

their caretakers were a source of knowledge

about growing techniques. Her familiarity

with old country crafts and implements was

extensive. There is an account here of her

annual winter trip into the woods, with

knife and sharpener, to cut hooked pegs from

her beloved bracken for nailing down plants.

Her description of a woodchopper splitting

into four a big oak trunk with axe and wedge

is profoundly moving.

I usually like to read the complete book or

the complete article; with excerpts I have

the nagging suspicion that I may be missing

something. Yet I must admit that the mate-

rial the editor brings together in this book is

a powerful and true record of Gertrude Jekyll

and her central ideas on garden design.

Augustus M. Kelley is the publisher of Theophrastus

Books, Little Compton, Rhode Island.



Bark of Betula platyphylla 'Whitespire', a re-

cently introduced birch species that is tolerant of

high temperatures and resistant to the bronze
birch borer. See page 38 for details.
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This urban island in Newport, Rhode Island, in-

cludes Ginkgo biloba and a species of /umperus

.

Photograph by Gary Roller.
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Urban Islands: Who Will Charlotte Kahn

Maintain Them?

Camels can live in zoos; dolphins can live in

aquariums
-,
human beings can walk on the

moon; trees can live in urban islands. What

is at issue is not technical feasibility but ex-

traordinary care. The question is this: in an

era of diminishing will on the part of tax-

payers to pay for improvements to the pub-

lic sector, can we justify creating high-

maintenance streetscapes that have more in

common with exhibits in a zoo than with

natural and self-sustaining ecosystems

1

And if so, howl
On a clear summer day in June 1984,

Robert McCoy, parks commissioner for the

city of Boston, and William Geary, head of

the state's Metropolitan District Commis-
sion, met to celebrate the opening of the

newly renovated Franklin Park Zoo. Stand-

ing together during the ceremonies, they

noted with pleasure a distant view of yews

being installed by a contractor in the median

strip of Blue Hill Avenue. Their pleasure

turned to chagrin when they realized that no

funds had been appropriated to either agency

to maintain the new median strip, nor had

either of them been informed of the installa-

tion.

The improvements to the median strip

A five-year-old cherry that has not grown since it

was planted. Photographs with this article by the

author.

were themselves the culmination of years of

community pressure to refurbish a once

flourishing commercial district: the plant-

ings were meant to symbolize the city's

commitment to sustained economic devel-

opment and a brighter future for the neigh-

borhood. Without an appropriation to one of

the two agencies in question, or an organized

effort to transfer stewardship responsibility

to neighborhood residents or businesses, the

two parks commissioners feared that the

federally funded project would become in-

stead another testament to the unmet needs

of the community.

Like hundreds of trees and shrubs before

them, these plants were being placed in their

“urban island" habitats with a final squirt of

water and perhaps a prayer. Few city and

state tree-planting contracts specify the first

(and most important) year's maintenance

program, although most contracts guarantee

replacement in six months or a year in the

case of death. The plants struggle through

their first year, their sparse green leaves

barely acknowledging life, only to fail or be-

come overgrown by weeds thereafter, be-

yond the reach of contract commitments.

Statistically, the life of a large plant in a

small hole— whether planter or pit— is rel-

atively short. The average life expectancy for

a shade tree planted in a small urban island

is but a fraction of its potential life span. Ac-
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cording to Professor Clifford Chater of the

University of Massachusetts' Shade Tree

Laboratory in Waltham, such trees may live

in their islands for "twenty years at most,

and it may be down to ten on a practical

basis."

Despite his own finding that 87 percent of

the trees planted in Boston under contract

within the past five years are alive, Professor

Chater is not sanguine about the future

prospects of these island inhabitants: "Don't

expect them to grow normally. What you've

got is essentially potted plants. Their roots

are restricted, and roots can't grow without

air. They're going to grow slower and die

sooner. The roots of potted trees freeze ear-

lier and harder, whereas those of most other

trees in the Northeast keep growing until

December. They struggle along but they

don't look like much."
The huge old maples and oaks that we see

in our mind's eye as we watch new street

trees being installed were in all likelihood

planted before cars or electricity were in-

vented and before streets and sidewalks were

paved with impermeable materials. Long

past the early vulnerable years, their roots by

now have had time to locate nourishment

scores of feet from their stout trunks, to find

pockets of water and air to sustain them.

Plantings in urban islands, on the other

hand, require extra attention: more design,

more construction, more water, more care in

watering, and more pruning because of

winter dieback or vandalism. A tree or shrub

whose roots cannot self-reliantly search for

nutrients and water in a park, yard, expan-

sive tree lawn, or generous 2 x 4 m tree pit is

dependent for its survival on people.

The source of the problem is not a lack of

technical know-how. Studies of plants in the

urban environment usually contain charts

detailing various tolerances and intolerances

of plant species to a grim list of urban envi-

ronmental woes: salt from streets and

sidewalks, air pollution, compacted soil,

constrained roots, night lighting, drought,

and flooding. Urban islands of the usual sort

subject their inhabitants to most of these.

No tree (except the ubiquitous ailanthus,

which literally seems to have found its

ecological niche in a crack in the pavement)

is adapted to all of the adverse conditions of

most American cities. Plants in artificial en-

vironments require artificial life-support

systems.

The people nominally responsible for their

care in all likelihood work for a public

agency— usually a parks department al-

ready staggering under budget cuts in the

wake of recent taxpayers' revolts and cuts in

federal funds. It cannot realistically be ex-

pected to provide the care required.

A newly transplanted tree requires about

40 liters of water per week during the grow-

ing season, preferably for two years. Alterna-

tively, it needs a thorough soaking eight to

ten times annually while in active growth.

Even in a very wet year, nature will not pro-

vide enough water at regular intervals for a

transplanted tree to thrive.

No matter how well planted or mulched,

plants in urban islands will eventually be

sharing their space with vigorous weeds. No
matter how well loved by their human
neighbors, they will occasionally require an

expert's attention to prune a broken limb,

examine a trunk for signs of insect infesta-

tion, or repair damage from a collision with a

bicycle, tricycle, or truck.

Isolated trees and shrubs in urban islands,

unlike those in parks or groves, often bear

the marks of human aggression, frustration,

or need. Plants already showing signs of
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stress are often the first victims of van-

dalism. On the other hand, plantings that are

well-maintained often escape injury, even

in the most heavily trafficked parts of a town

or city.

A good example of these extremes can be

found on the Boston Common at Tremont

Street. There rows of flowers in rectangular

brick planters at sitting level grow in undis-

turbed splendor day after day as pedestrians

pass by or rest at their edge. Next to them,

single trees in well-maintained, well-

mulched round planters provide a neat vi-

sual counterbalance. Several of the trees in

the round planters, however, are less vigor-

ous and not so well maintained, for some

reason, as the others. Weeds have come up

through the mulch and several branches

have died. These are the planters that attract

bottles, trash, and sometimes sleeping per-

sons. And why not? While the flower plant-

ers are clearly someone's pride and joy, the

weedy tree planters just as clearly are not. It

is unusual to see violence perpetrated on a

space that succeeds in being a cheerful,

thoughtful, well-maintained amenity for the

people of a city. In this sense maintenance is

not merely necessary to satisfy the horticul-

tural requirements of urban island plantings

but is essential in order to protect them from

attack.

As a background to the question of

maintenance, let us observe two recent

trends: first, the environmental movement,
which gained prominence on Earth Day
1970. As Richard Nixon's fledgling adminis-

tration responded by setting up the Envi-

ronmental Protection Agency, it also began

to dismantle Lyndon Johnson's armaments
for the war on poverty. Social programs,

such as that created by the Comprehensive
Employment and Training Act (CETA)

(which for years enabled the Boston Parks

and Recreation Department to hire provi-

sional maintenance workers), were cut back.

In Boston the number of parks department

employees, including CETA and other

workers not in the civil service, has de-

creased from a high of 2,042 in 1977 to about

350 today. The budget is dwindling, down to

$7 million from $9.3 million in 1980 (when

then Parks Commissioner Alan Austin

characterized his budget as "grossly under-

funded"). Despite the cuts in the parks de-

partment's funds, the number of urban is-

lands in its care is rising. By the early 1980s

auxiliary maintenance crews were gone.

"Bricks and mortar" capital-improvement

programs, on the other hand, were increas-

ingly viewed as permanent investments in

the urban fabric and continued to receive

support. Although federal capital-

improvement funds continued to flow,

maintenance funds did not.

The environmental movement had set up

expectations for human habitations: lace

curtains came down; potted ferns and spider

plants went up. A new generation of city

dwellers began to expect plantings at the in-

tersection of downtown streets. Landscape

architects, urban designers, and federal ad-

ministrators were only too glad to oblige.

Urban islands were seen as a permissible

green frill on the bricks-and-mortar invest-

ment: they made the brutalist architecture

look better; people liked them; and they

were relatively inexpensive. Maintenance

funds, however, were out of the question.

That was a job for local government.

Unfortunately for local government, a

second societal trend paralyzed its ability to

handle its new high-maintenance greenery.

By the 1980s, taxpayers were enacting laws

with names like Proposition 13 and Proposi-
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tion 2Vi, designed to limit the power of state

and local governments to raise revenues.

Many middle-class families with children

had moved to the suburbs, and older urban-

ites were experiencing the effects of

mounting inflation. Faced with diminishing

tax bases and a taxpayers' revolt, cities began

to cut back, and parks departments' budgets

(almost always among the first to go) were

slashed.

After the passage of Proposition 2 V2 in

Massachusetts, the Boston Parks and Recre-

ation Department budget was cut 60 per-

cent. In a report published by the Massachu-

setts Recreation and Parks Association, Bos-

ton was cited as "getting out of the recrea-

tion aspect and concentrating just on main-

tenance of physical facilities." The report

went on to declare that "bathhouses and

An urban-island planting maintained by adjacent

businesses.

pools will be closed. No more water in park

fountains or in the Public Garden pond. No
more Christmas lights. Close all gym-

nasiums. Cut off all lighting of athletic

fields. Closing of all city golf courses at

Franklin Field and Hyde Park. Soccer,

baseball, basketball, and other leagues spon-

sored by the Department will now have to

find own coaches, referees, and equipment."

Funds to maintain urban islands slid to the

bottom of and finally off the charts. In Bos-

ton, they had never really been on the charts

in the first place.

In 1979, for instance, at a time when
urban islands were already looking peril-

ously more like graves than groves, Mayor

Kevin White, in a preelection city-

improvement project, spent between

$300,000 and $400,000 on cement planters

for downtown streets. He had them filled

with cherry, linden, and honey-locust trees.

Nine months after the election, most were
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in decline for lack of maintenance.

According to Michael Conners, chief hor-

ticulturist for the Boston Department of

Parks and Recreation, all plants in the city

20 or 30 years ago were installed by or in

careful coordination with the parks depart-

ment. The locations of new plantings were

based on a list of priority areas derived from

requests from residents, and the parks de-

partment knew where the new plantings

were. In Boston today, after almost a quarter

century of one new initiative after another

— urban renewal projects undertaken in the

1960s and early 1970s, Federal Highway

Administration street improvements in the

1970s and 1980s, neighborhood revitaliza-

tion with Federal Community Development

Block Grant funds in the 1980s— the parks

department has already given up trying to

A well maintained public planting on Boston

Common that seems to inhibit vandalism.

keep pace with new plans and plantings.

Proposition 2V2 was simply the last hole in

an already leaking vessel.

Nevertheless, Boston's Department of

Parks and Recreation is held responsible for

almost half of the publicly owned green

space in the city, the newer parts of which

tend to be high-maintenance playgrounds,

islands, and plantings of street trees. Accord-

ing to a recent Boston Globe article, the

total area is 2,500 acres, including 50 parks,

90 playgrounds (with 168 ballfields), two golf

courses, 82 squares and malls, 16 historic

cemeteries, three active cemeteries, 125,000

trees, seven recreation centers, and two in-

door and two outdoor pools. The depart-

ment's horticulturists, however, only select

plant materials for the replanting of city

parks. All other planting— for new parks,

islands, or street trees— is done by agencies

or individuals who are not going to be re-

sponsible for the care of the plants over time.
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Despite the complete inability of the parks

department to take on any new respon-

sibilities without an increase in funds, more

new plantings are turned over to the city

every year.

According to Valerie Burns, director of

planning for the parks department: “Boston

has no capacity to support new landscaping

in the city. Nevertheless, new parks, urban

islands, and street trees continue to be

passed on to the department for mainte-

nance after completion of the construction

contracts. When another agency is planning

to build a new park or streetscape, they talk

to our engineers but not to our horticul-

turists." Burns says that some of the new
plantings are “beautiful in design and execu-

tion but very difficult to maintain. Many of

the new areas are very heavily planted and

Poorly maintained planters that have become re-

ceptacles for trash.

not very practical in terms of conception or

execution. Not many landscape architects

can see a project with a city department's

eye. Trees and shrubs simply shouldn't be

planted without a maintenance plan."

“Since Proposition 2Vi we've only had

two inspectors working on trees," says John

Ruk, executive secretary of Boston's parks

department. "Counting all the street and

park trees, that's two men for more than

125,000 trees. In terms of tree planting, we
can only respond to 5- 10 percent of the re-

quests. We subcontract out pruning and tree

removal, and then only after we've had a

complaint. It's impossible to fertilize— and

water, forget it! We considered getting a

water wagon once, but we realized that there

was no way we'd have enough people to

water the trees." Ruk remembers when the

parks department had a budget that enabled

the city to have a tree division with annual

spring and fall plantings. Even then, he re-
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calls a parks commissioner in the early

1970s saying, "My God, the city's going

bald! " He estimates that in the forties,

fifties, and sixties, perhaps three times as

many trees were planted in the city annually

as are planted today. He sees the city's older,

larger trees dying, mostly from old age or

disease. Unless the city maintains its older

plantings and replaces them as they die with

young trees destined to have a better shot at

their normal life expectancies than those

now being planted in urban islands, Boston

will indeed be bald.

Valerie Burns and Boston's parks commis-

sioner Robert McCoy are trying to affect the

way that public-improvement projects are

funded. Says Burns: "I have never seen a

project— ever— that had maintenance

money attached to it. Some percentage of

The lindens in this picture, installed in an urban

island in 1979, were dead in luly 1984.

the federal capital-improvement monies has

to be allocated for maintenance."

Money for maintenance— or the lack of it

— is at the heart of the survival issue for

urban planting projects and is especially crit-

ical for urban island designs, which by

definition require extraordinary care. Like

other elements of the public realm that our

culture used to value and pay for, such as

education and clean streets, city trees in is-

lands or in parks now no longer seem afford-

able to a society that prides itself on being

the richest nation on earth. Building the

wealth of the public realm requires patience,

commitment, stewardship. Trees and shrubs

are planted in inappropriate places or with-

out appropriate care and expected to produce

benefits regardless: shade, flowers, cleaner

air, and seasonal interest. All too often, they

are destined to be stunted, leafless, with

trunks gashed or limbs broken. While we
know full well that few urban islands will
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produce their own version of a climax forest,

we plant them nevertheless, taking advan-

tage of this or that federal or state or city

capital-improvement program without tak-

ing into account the long-term needs of the

trees.

Boston's case is perhaps extreme. While

most major cities incorporate many of their

outlying suburbs within their limits (and

thus are able to raise adequate funds through

their property taxes), Boston is a relatively

poor city surrounded by wealthier neighbors

that do not contribute to its operation. As a

result, Boston property owners and residents

must pay for the maintenance of areas tram-

pled daily by tourists, commuters, and visit-

ing businesspeople. Taxes on meals, hotel

rooms, and other sales go directly to the

A failed planting in downtown Boston.

state: only a portion returns to the city as

local aid.

To make matters worse, more than half of

the property within Boston's city limits is

tax-exempt— owned by large nonprofit cul-

tural, religious, and educational institutions.

In 1984 it is estimated that Boston lacks $50
million required for already trimmed basic

city services. San Francisco, a city of equiva-

lent population and parkland acreage, spends

$55 per capita annually on its parks,- Boston

spends $ 12. Next year it may be less.

Money, however, is only part of the solu-

tion. Even cities with adequate financial re-

sources do not necessarily allocate them to

the maintenance of street planting. In Dal-

las, Texas, that city renowned for its oil and

associated wealth, the same issues regarding

maintenance recently arose. Trees for the

Town, Inc., a nonprofit organization in Dal-

las, begins a pamphlet thus:
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1

No municipal government that we know of

maintains what are known as "street trees" (trees

that grow in your parkway). In one sense these

trees grow on municipal property. Traditionally,

municipalities that maintain parks departments

have their hands full maintaining municipal

parks. Most city governments feel that they

would have to maintain a larger labor force and

buy more equipment to service these trees and

thus leave the ordinary maintenance of the trees

to the citizens. Many citizens still harbor the idea

that their municipality maintains the street trees.

This is not true here or elsewhere.

The solution arrived at by the founder of

Dallas's Trees for the Town, Inc., Mary

Robertson, is to organize neighborhoods

block by block to hire arborists to maintain

the plantings. "In our block there were five

hackberry trees and twenty-three smaller

red oaks. The arborist that we have selected

to do the job charged $ 140.00 each for the

four hackberry trees and $ 15.00 each for the

red oaks, a total of $900.00 for the entire

block. There are 18 houses on our block so

we decided the costs of the project should be

borne at $50.00 a house." For this price the

trees were pruned and generally cared for,

disease and injuries were treated, and girding

roots removed. While Trees for the Town,

Inc., is residential and upscale, it is never-

theless a practical approach to maintaining

urban-island plantings in upper-income or

business districts.

The state of California's Department of

Forestry in 1979 produced a handbook enti-

tled The Hip-Pocket Urban Tree Planter. It

stated that "the limited city budgets allo-

cated for trees frequently must be spent

largely to remove dead or damaged wood,

which presents a public safety hazard. Very

little money is left for routine maintenance

or for tree planting. With cutbacks in gov-

ernment spending, this problem seems

bound to increase. Just as government can

help people plant trees by providing profes-

sional advice and a streamlined permit pro-

cess, people can help government by shoul-

dering greater responsibility for planting and

caring for trees. Through citizen Tree

Boards, people can even take on some of the

administrative, regulatory, and planning

functions needed for a fully viable urban

forest."

The handbook advocated forming a citi-

zen's task force on trees, officially

sanctioned by the city, to assess the city's

tree-related problems and opportunities and

work in partnership with government to

solve them. This group, it states, "could

evolve into a permanent tree board, working

on a volunteer basis within government on

behalf of trees."

Finally, the handbook recommends that

arrangements be made for long-term

maintenance. "Only plant what you can care

for. Make sure that each neighbor under-

stands his or her responsibility. ... If the city

is to help with maintenance, be sure this is

clearly understood and that long-term

maintenance funds are available."

Boston has had and still has its own ver-

sion of this kind of program. In a project re-

cently organized on Beacon Hill, one of the

city's wealthiest neighborhoods, residents

donate half of the funds needed to purchase

the plants. The Beacon Hill Civic Associa-

tion donates the other half, and the Boston

Parks Department excavates and helps to

plant the trees. Resident purchasers are then

expected to care for their new greenery.

In the South End of Boston, for more than

a decade the largest urban-renewal district in

the nation, potted trees and urban islands

have been planted as part of a variety of fed-

eral, state, and city programs. At one point
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in the early 1970s, the Boston Redevelop-

ment Authority was encouraged to com-

municate with residents on several side

streets being planted with trees. A beauti-

fully printed green and blue card was at-

tached to doors up and down the block:

“Have you noticed the new trees in your

neighborhood?" it asked. “These trees were

planted by the Boston Redevelopment Au-

thority as part of the public improvement

program for your neighborhood. A tree pro-

vides oxygen, humidifies and circulates the

air and most importantly, it humanizes and

beautifies the city. However, there are some
things you must do to keep it alive and well:

“
1 . Water the tree regularly during the

growing season. About 10 gallons a

week is sufficient.

“2. Keep the base neat and weeded, and

keep pets away.

“3. Keep salt away in winter.

“These trees are yours to enjoy and

care for."

Roger Erikson, landscape architect with

the Boston Redevelopment Authority, cred-

its this personal approach with the success

of the trees planted 12 years ago. Also, Fred

Smith, then a professor of landscape ar-

chitecture at Harvard, insisted that the trees

be surrounded by bricks in sand to permit

the passage of water and air to the trees'

roots.

A visit to a contemporary tree-planting

project in the South End today, however, re-

veals that the bricks are being set in con-

crete, not sand, and that the trees are

confined to 1 -square-meter pits. It seems the

Federal Highway Administration refuses to

approve the use of bricks in sand in plant-

ings, despite the obvious better health of

trees planted in porous materials. No cards

accompany these recent immigrants to the

South End streets, despite the obvious “bet-

ter chance" such communication would af-

ford them. In an institutional context, it is as

if each administration had begun its new
term with a profound case of amnesia. De-

spite the advances of modern science, with

regard to urban islands we seem to have for-

gotten more than we have learned.

In 1910 the Boston Parks and Recreation

Department's landscape architect Arthur A.

Shurtleff wrote to the Metropolitan Im-

provement League concerning

an examination of Beacon Street, Boston, be-

tween Arlington Street and Massachusetts Ave-

nue, to consider the feasibility of planting street

trees upon its borders and to secure actual bids for

planting such trees carefully in adequate pits and

maintaining them for a period of two years after

planting. . . . The attached specifications require

the installation of irrigation pipes in each tree-pit

and stipulate that the trees shall be properly wa-

tered by means of them during a period of two
years. At the end of this period it is assumed that

the care of the trees would lapse into the hands of

authorities especially entrusted with the future

maintenance of these trees. To permit the trees at

this period to shift for themselves or to be cared

for by the individuals upon whose sidewalks they

might be growing would be to repeat the general

history of Boston street-tree planting: while a few

trees might thrive, the majority would decline

through ill-advised care or the want of the most

ordinary attention. To entrust them to the city

would be to condemn them to a demise almost as

certain, unless the authorities were bound by

agreement to provide care which in the past they

have not afforded to the city street trees at large.

The residents of Beacon Street should assure the

success of the tree-planting project, and realize a

proper businesslike return for the money invested

in the trees by taking perpetual care (or long-term

care) of the trees through the same organization

which carries out the plantings. In no other way
can hoped-for results be assured.
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Such assured but conservative advice may
seem unduly pessimistic and expensive to

admirers of urban greenery. And yet it is

probably true. John Ruk of today's Boston

Parks and Recreation Department agrees

that to maintain urban islands and street

trees properly, “I would have to have an

army doing nothing but watering, weeding,

fertilizing, and pruning."

There are many excellent trees which grow

well in the suburbs, but selecting trees for the

built-up urban areas is most difficult. The ab-

solute minimum of an open soil area about the

trunk at the base of the tree is a square 8 feet

on a side and 12 feet would be much better. . . .

The size of the tree at planting time is impor-

tant and, in general, one should keep in mind
that the smaller the tree, the easier it is to

transplant and the quicker it will start into

vigorous growth. Trees that are 12-15 feet tall

and 3-4 inches in trunk diameter are fre-

quently used in planting a street, but it is a

well-known fact that those which are planted

7-8 feet tall get off to a quicker start and

within a few years will overtake the taller

trees in growth. Also, when smaller trees are

used at the start, it is possible to spend more
money on obtaining the right kind of soil or

mulching material for each plant and also to

spend the time necessary to water the trees

well after they have been planted. No street

tree planting should be started without com-
plete plans for watering the trees the first few
years. A recent street tree planting in a large

city started off with much fanfare in the local

newspapers and over $50,000 was spent buying

and planting trees. However, heavy droughts

came during the first year, no money was
available for watering the trees, and as a result,

the program was a complete failure. No plant-

ing program should be initiated unless full care

in mulching, fertilizing and watering can be

given the trees in the first few years.

Donald Wyman
Wyman’s Gardening Encyclopedia

(Macmillan, 1971)

Says Professor Chater, "It's going to take

money, that's all. You want trees, you've got

to pay for them. You want parks, you've got

to pay for them. But also, some money ought

to be spent educating people, to make people

more tree-conscious."

Unfortunately for Boston, which is cer-

tifiably broke, urban islands and perhaps

even street trees may be a luxury. In a city

facing high rates of unemployment among
teenagers and young adults, it is not for lack

of workers or need that its urban islands are

not maintained by John Ruk's "army," but

lack of funds. A Youth Conservation Corps

or summer work program is all that would

be needed to repair, replace, and maintain

Boston's green heritage and future wealth,

but funds are not available.

The only real solution to the problem is a

change in funding priorities. Especially in

areas where traffic is heavy, urban greenery

must have a maintenance budget attached

before it is planted. Federal and state

officials must recognize that living

amenities are not equivalent to bricks and

mortar, and the public must begin to under-

stand that you get what you pay for (unless

you are prepared to volunteer to take up the

slack, in which case you get what you work
for). The public realm is our common
wealth: we will never individually own and

maintain what we could communally create

and enjoy. Urban islands, like others aspects

of the public realm, will be what we make
them: symbols of our stewardship or proof of

our indifference.

Charlotte Kahn is executive director of Boston Urban
Gardeners, a nonprofit organization dedicated to im-

proving the quality of life in Boston’s low-income
neighborhoods.



Island and Median-Strip William Flemer ill

Planting

A generation ago the use of plantings to di-

vide highways or regulate the flow of traffic

on roads was rare, confined to wealthy resi-

dential areas in such cities as Philadelphia,

Richmond, and Boston, to cite a few well-

known examples. The parkways of

Westchester County, New York, and Con-

necticut, as well as the Shirley Parkway

along the Potomac River, were among the

first divided roadways with planted strips

between them. The plantings were meant to

create restful driving conditions and to

screen out headlight glare at night. After

World War II, highway planting began on a

nationwide scale when the huge network of

the so-called national defense highway sys-

tem was installed. Almost all of the

superhighways had separated roadways for

opposing lanes of traffic, and in all but the

most congested urban areas the strips be-

tween the roadways were planted with trees

and shrubs. Carefully kept accident-rate

statistics for old-fashioned and divided-lane

highways proved beyond a doubt that the

benefits for median-strip planting far ex-

ceeded the costs of installation and mainte-

nance.

Now the use of island plantings has begun

to spread to other sites. Among these are the

parking areas surrounding modern suburban

shopping centers. These expanses of pave-

ment become unbearably hot in the summer
months, and locked cars quickly reach oven

temperatures during the daylight hours.

More and more local planning boards there-

fore are requiring islands of trees to provide

shade and add visual appeal to these other-

wise unsightly spaces. Merchants, too, find

that although the islands reduce parking

space somewhat, they are more effective

than painted lines on the pavement in keep-

ing automobiles aligned. Thus, improved

utilization of space compensates for the loss.

In selecting trees and shrubs for islands or

median strips, one must be aware of the spe-

cial difficulties that such sites impose. Nar-

row median strips are especially difficult for

trees and shrubs because of wind whip from

speeding traffic. On highways especially,

with cars and trucks speeding by at 60 miles

per hour, the wind damage to foliage can be

severe, both in the spring when the leaves

are soft and tender and in the summer when
weather is hot and dry. For this reason plants

with tough, thick leaves are most successful.

In the colder parts of the United States and

Canada (zone 6 and below), road salting in

winter presents additional difficulties.

Speeding traffic can create a salt spray as

concentrated as ocean spray. The salt settles

on plants and soil, and prevailing winds de-

posit large concentrations on the downwind

side of roadways. It is essential, therefore,

that trees and shrubs chosen for these areas

are salt tolerant. It is no coincidence that

tree species that thrive at the seashore are

also successful in island plantings. Thus

sugar maple, which is one of the choice
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species for residential surburban planting in

its native range, is a poor choice for island

or median-strip planting, while sycamore

maple does well. Canada hemlock,

which is also exceptionally susceptible to

salt spray, should be avoided, while green

ash and Japanese black pine (where it is

winter hardy) are sound choices. Indeed the

sugar maple decline in New England, about

which so much was written 20 years ago, has

since been attributed to salt kill. Mainte-

nance crews tend to use salt with a lavish

hand, a practice that ought to be vigorously

curbed. Meanwhile, salt-sensitive species

must be avoided in island plantings for cold

areas.

Salt injury to trees in island plantings in

parking lots can be very serious even though

traffic is too slow to create salt spray. Here

salt is spread on the pavement, and often be-

fore the snow is melted the salt and snow
mixture is scooped up by front-end loaders

and disposed of "out of the way" on the is-

lands, to the detriment of the vegetation

planted on them.

Ecological Requirements

The forested areas of the north temperate

zone contain a wide variety of tree and shrub

species. The greatest number occurs in

areas where the old Tertiary forest was not

extirpated during the last Ice Age, particu-

larly the eastern United States, Japan, and

parts of China. When cleared land is aban-

doned in naturally forested areas, a gradual

process of forest regeneration begins. The
first trees are "pioneer" species that can

stand exposure to full sun and drying winds.

After these have colonized the open field and
matured, they are slowly replaced by so-

called climax species, which are long-lived

and shade tolerant when young. Climax

species ultimately comprise the entire forest

except on very exposed sites.

The ecological conditions of island plant-

ings on highways are extremely harsh for

tree growth, and only pioneer species or

species from dry, inhospitable climates can

be expected to grow well. Island sites are ex-

posed to full sun and wind, as well as the

turbulence caused by vehicular traffic. They

are also narrow, so that natural penetration

of rain to the root zone is inhibited. It is es-

sential therefore to plant only those species

that are tolerant of dry soil. Among the

many species of small maples, the Japanese

maple (Acer palmatum Thunb.), which is

strictly an understory tree in the woodlands

of Japan, quickly succumbs in island plant-

ings. The Amur maple [Acer ginnala

Maxim.), in contrast, thrives under condi-

tions that are lethal to the Japanese tree. Not

surprisingly, the Amur maple comes from

the harsh climate of the Amur river valley of

China, which is bitter cold in winter and hot

and dry in summer. Our native eastern flow-

ering dogwood (Cornus florida L.) grows

poorly and is subject to drought stress and

severe borer infestations in island plantings,

whereas the native species of hawthorns are

excellent for such locations. The cornelian

cherry (Cornus mas L.
),
which grows out to

the edge of the steppes of Russia, is another

tree of choice.

Island plantings of shade trees are par-

ticularly exposed to wind damage. Al-

though the Bradford callery pear (Pyrus

calleryana Decne.) is otherwise suitable for

islands, it is susceptible to breakage when it

matures. It has been dropped by many state

highway departments because of this but is

still a favorite for sheltered locations in the

downtown areas of cities. The tough-wooded
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bur oak
(
Quercus macrocarpa Michx.) can

serve as an alternative to Bradford pear. This

tree comes from the Plains States, where

violent thunderstorms routinely occur each

summer.

Trees and Shrubs Recommended for Island

Planting

The following is a list of trees and shrubs

that have proved adaptable over a wide range

of soils and climates in the East and Mid-

west. For the subtropical climate of Florida

and the desert conditions of the Southwest,

of course, entirely different lists are needed.

Trees

Acer ginnala Maxim. Height 5-6 m. Hardy

to -50°F. Amur maple.

This small tree has the unique characteristic

of tolerance of extremes of heat, cold, and

drought. It can be grown with several trunks

or pruned to a single stem. The Amur
maple's beauty lies in its leaves, scarlet in

fall and a glossy dark green in summer. A
similar species, Acer tataricum, merely

turns yellow in fall and is much less cold

hardy. The Amur maple is very tolerant of

salts and alkaline soil and can substitute

well for the Japanese maple [A. palmatum
)

in the Midwest, where the latter is not

winter hardy.

Acer platanoides L. Height 15-18 m.

Hardy to -30°F. Norway maple.

The common Norway maple has been much
maligned in recent years because trees of

seedling origin vary greatly, and many are

distinctly inferior in growth habit, growth

rate, and quality of foliage. The best grafted

clones are much improved, however, and

should rate high on the list of trees for

dif ficult sites. The Norway maple will grow

well in island plantings and in polluted con-

ditions in cities, where the sugar maple and

red maple will not thrive. It is one of the few

species with attractive flowers, which are a

clear chartreuse color and abundantly borne.

The fall color is a fine yellow.

Acer pseudoplatanus L. Height 15-

18 m. Hardy to — 30°F. Sycamore maple.

Although it is not a particularly distin-

guished tree, the sycamore maple ranks high

wherever salt spray or deicing salts are a

problem. After the hurricane in the summer
of 1948, it was the only deciduous tree with

green leaves (no browning whatsoever) along

the coasts of Rhode Island and Massachu-

setts. Trees from seeds are often mediocre,

but the best clones of the variety purpureum

are vigorous and shapely, and the purple un-

dersurface of the leaves is particularly at-

tractive. The tree tolerates dry soil, pave-

ment glare, and alkaline or saline soils.

Celtis occidentalis L. Height 12-15 m.

Hardy to -50°F. Hackberry.

The hackberry is one of the last trees to dis-

appear from the landscape as one journeys

west across the prairies. It also grows in the

thin soil on basalt and granite hills in New
England. It is not surprising therefore that it

endures the stressful environments of island

plantings. Plants from seedlings are variable,

and many are subject to unsightly twig and

foliar diseases. Grafted clones are available,

however, which are both shapely and disease

free. Clones and seedling trees are very

tolerant of dry, alkaline soil and exposure.
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The hackberry tree [Celtis occidentalis). Photo-

graphs with this article from the Archives of the

Arnold Arboretum.

Cornus mas L. Height 5-6 m. Hardy to

-30°F. Cornelian cherry.

The toughest of the tree-sized dogwoods, the

cornelian cherry grows wild on the bleak

steppes of Russia. It is not as showy as the

large- flowered species (Cornus flonda), but

it becomes a haze of yellow in early April.

The dark green leaves are thick and leathery

and do not scorch in summer droughts. It is

difficult to grow Cornus mas in tree form; it

is best grown as a large clump. This tree is
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free of the borers or diseases that plague

Cornu s florida.

Crataegus crus-galli L. var.inermis. Height

6-8 m. Hardy to — 30°F. Thornless cockspur

hawthorn.

The common cockspur hawthorn is one of

our toughest small trees, but because of its

long, needle-sharp thorns, it constitutes a

danger in areas where pedestrian traffic is

present. The thornless form has the favor-

able qualities of the species without the

dangers: tolerance of drought and exposure,

fine glossy foliage, and long-lasting red

fruits.

Crataegus phaenopyrum (L.f.) Medic. Height

6-9 m. Hardy to -30°F. Washington haw-

thorn.

One of the finest small- flowered trees for is-

land planting. In the mini parks of

downtown New York City, it thrives under

the most adverse conditions. It is attractive,

although not spectacular, in bloom. The

glossy foliage turns red in the fall, and the

brilliant red berries hang on until the follow-

ing spring. Unfortunately, no thornless

clone of this species is available, but its

thorns are much shorter and less dangerous

than those of C. crus-galli.

Fraxinus pennsylvanica Marsh. Height 15-

18 m. Hardy to -40°F. Green ash.

While the white ash
(
Fraxinus americana L.)

is preferable for its superior autumn color, it

is not as suitable for stressful environments

as the green ash, which will tolerate

drought, heat, cold, and saline and alkaline

soils with impunity. Seedling trees are vari-

able, and many female trees set large crops of

seed and defoliate very early in the fall. As is

common to trees with a broad latitudinal

range, green ash has a number of geograph-

ical races. Trees grown from Florida seed are

as hardy as orange trees in North Dakota,

while trees from North Dakota provenance

grow as well as balsam fir would in Florida!

Several fine male clones are available, all

from the North Central States, where green

ash is an important shade tree. 'Marshall's

Seedless' is unsuitable, however, because

nurserymen have found that it has begun to

seed overabundantly.

Gleditsia tnacanthos L. var. inermis Willd.

Height 15-18 m. Hardy to — 30°F. Thornless

honeylocust.

The selection and introduction of a number

of thornless clones with shapely crowns

have transformed the honeylocust from an

unattractive weed tree into an important

street tree. The thornless honeylocust is

rapid growing, easy to transplant, and toler-

ant of very dif ficult urban environments.

Like green ash, it is among the trees that

persist longest as one crosses the northern

prairie states with their harsh extremes of
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climate and alkaline soil. Such tolerance for

adversity is an indication of the honey-

locust's suitability for island planting. It is

particularly desirable for parking lots be-

cause its tiny leaflets blow away after drop-

ping and do not have to be removed. Though

cold hardy, it does not thrive in the very acid

soils of parts of Maine and Nova Scotia.

Malus baccata (L.) Borkh. Height 9-

12 m. Hardy to -50°F. Siberian crab apple.

A native of one of the world's harshest cli-

mates, the Siberian crab apple is a first

choice among flowering trees for island

plantings. It survives drought and a wide

range of soil conditions. The flowers are red

to pink in bud and pale pink to pure white on

opening. Bloom is heavy on alternate years.

The tree is virtually immune to apple scab

disease and mildew and resistant to fire

blight. In fact, in the Pennsylvania crab-

apple trials, which have been conducted for

many years, the only clones to receive rec-

ommendations have been Malus baccata

seedlings or hybrids derived primarily from

baccata. A very desirable feature of this

species is its disease-free foliage, a trait that

is shared by M. xatrosanguinea (F.L. Spath)

C. K. Schneid. andM. floribunda Siebold ex

Van Houtte. Crab-apple trees chosen for is-

land planting where pedestrian traffic is pres-

ent should be trees that bear tiny fruits or

few fruits.

Phellodendron amurense Rupr. Height 9-

12 m. Hardy to -40°F. Amur cork tree.

Having originated in the fierce climatic ex-

tremes of the Amur River valley, this small,

spreading tree easily endures poor, dry soil,

reflected heat, and atmospheric pollution.

Its lower branches must be pruned when the

tree is young to prevent interference with

passing traffic. The thick, corky bark of ma-

ture trees is an attractive feature. The

foliage, which is free of pests and diseases,

turns a clear yellow in the fall. Staminate

(male) trees are preferable for urban settings,

as pistillate (female) trees produce large

crops of fruits.

Platanus x acerifolia (Ait.) Willd. Height

21-27 m. Hardy to -30°F. London plane

tree.

This vigorous hybrid is the city tree par ex-

cellence, a standard against which others

must be judged. Tolerant of drought, poor

soil, reflected heat, and atmospheric pollu-

tion, it is easy to transplant and grows rap-

idly. The original clone, now often called the

"Bloodgood strain" is resistant to anthrac-

nose leaf disease, which defoliates our native

sycamores during wet springs. The London

plane tree has gone through several cycles of

popularity and disapproval. Many years ago a

few nurserymen grew the trees from seed

that produced great variation in habit of

growth and disease resistance, and this may
be one cause for the disapproval. Another

may be the plane tree's vulnerability to

canker stain disease, a serious condition

spread by pruning tools or other mechanical

means. The severity of the disease once led

the city of Philadelphia to enact ordinances

that prohibited planting the tree. Still, where

a large tree is needed for island planting, it is

a first choice.

Pyrus calleryana Decne. Height 12-

15 m. Hardy to — 30°F. Callery pear.

The cultivation of the vigorous, thornless

'Bradford' pear by the U.S. Department of
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Agriculture Plant Introduction Station at

Beltsville, Maryland, transformed an un-

known, thorny scrub tree into one of the

most popular street trees. This tree has ev-

erything to recommend it: rapid growth,

beautiful pure white flowers, and richly col-

ored fall foliage. Like all pears, it grows well

in compacted, poorly oxygenated soil. Brittle

wood is its only weakness, and mature trees

can literally collapse in a violent summer
wind storm, as the parent tree did at

Beltsville. The Pennsylvania highway de-

partment and others have removed it from

their planting lists for that reason. However,

for street or island plantings in more shel-

tered urban locations it is still an excellent

choice. Several cultivars that are more wind

firm and/or more cold hardy than 'Bradford'

are now available in the nursery trade.

Quercus macrocarpa Michx. Height 18-

24 m. Hardy to -50°F. Bur oak.

Many species of oaks make excellent shade

trees under ordinary street conditions, but

few thrive in constricted island plantings,

especially where soil pH is high. Members of

the black oak division of the family (pin, red,

scarlet, willow, and black oaks) turn yellow

from chlorosis under these circumstances

and gradually die out. The bur oak is unique

in that it grows well in alkaline soils, stands

drought, heat, and cold and is tolerant of

deicing salts. It is not so easy to transplant as

the pin oak but is comparable in this regard

to red and scarlet oaks. It grows slowly hut

becomes a tough, long-lived tree. Its native

range extends farther west than that of any

of the other eastern oaks, which means that

it is naturally adapted to ecological condi-

tions similar to those of island plantings.

Sophora japonica L. Height 15-18 m.

Hardy to -30°F. Japanese pagoda tree.

This unusual summer-flowering tree has

been in the nursery trade since the 19th cen-

tury but only recently has become a popular

street tree. It is one of the most variable of

all species,- a single seedlot can produce both

dwarf weepers and tall, full-headed trees.

Now improved clones with first-rate shade

tree form are readily available. This species

tolerates compacted soils (including the

"brick yard" soils of Washington, D.C.), high

pH, salt, drought, and polluted air. It is a

conspicuous bloomer in August and retains

its dark green leaves later in the fall than

other deciduous trees. Like honeylocust it

will not grow in highly acidic soils, however.

Syringa reticulata (Blume) Hara. Height 6-

9 m. Hardy to -30°F. Japanese tree lilac.

This tough, hardy small tree is covered with

huge panicles of white flowers in June, after

the blooming season of most other flowering

trees has passed. It withstands exposure and

alkaline soils and is not troubled by mildew

on the leaves or stem borers as are other

lilacs. The lower branches must be pruned

when young so that they will not interfere

with pedestrian traffic. Several clones are

now available, including one from Canada.

These have been selected for their superior

foliage, growth habit, and larger blossoms.

Tilia cordata Mill. Height 15-20 m. Hardy

to -30°F. Small-leaved European linden.

Lindens in general grow well under city con-

ditions, and the best clones of this species

are especially reliable. Like those of the

pagoda tree (Sophora japonica), populations

of small-leaved lindens grown from seed are
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1

Flowers of the Japanese tree lilac (Syringa re-

ticulata).

The small-leaved European linden ( Tilia cordata ).

extremely variable. Growth may be either

rapid or slow; wood is sometimes weak; and

leaves may be small and leathery or large

and easily scorched. Grafted trees do not ex-

hibit graft incompatibility and reproduce

exactly the very best forms. Easy to trans-

plant, fairly rapid in growth, and tolerant of

many soils and climatic conditions, they are

excellent subjects for urban islands. The
flowers are not conspicuous, but their rich

fragrance is a great rarity among shade trees.

Tilia x euchlora C. Koch 'Redmond'. Height

12-15 m. Hardy to -30°F. 'Redmond' lin-

den.

Much controversy exists as to whether this

tree is a Crimean or an American linden cul-

tivar. It has the large leaves and resistance to

spider-mite attacks characteristic of Amer-

ican lindens. A compact, upright tree that is

native to Nebraska, it is inured to climatic

extremes of heat, cold, and drought and

thrives in urban locations.

Ulmus x hollandica Mill, hybrids. Height

15- 18 m. Hardy to -30°F. Dutch elm.

The Dutch elm disease, which was first

identified in Holland, has destroyed a major

portion of the splendid elm populations of

Europe and North America during this cen-

tury. In response to the crisis, the Dutch

government selected and bred elms to pro-

duce forms that would be immune to the

disease. Seven clones were distributed, some

of which have demonstrated remarkable re-

sistance to even the most virulent strains of

the fungus. These have the upright, rectan-

gular crowns of European elms rather than

the wine-glass shape of American elms. Al-

though vulnerable to elm-leaf beetle, they

are exceptionally well adapted to urban
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street conditions and grow well in narrow

planting pits and poorly oxygenated soil.

Zelkova serrata (Thunb.) Mak. Height 15—

18 m. Hardy to -20°F. Japanese zelkova.

Not many decades ago this species was

rarely encountered outside arboreta and bo-

tanical gardens. Seedling trees are very vari-

able, and most have irregular, zig-zag habits

of growth and small yellowish foliage. The

original introductions came from the

warmer regions of Japan and were not too

cold hardy. It was not until the Dutch elm

disease destroyed the American elm and the

search began for replacement species, that

zelkova began to receive serious attention.

Hardier clones with excellent shade-tree

shapes are now available and are being

widely used on city streets. Tolerant of pol-

lution, drought, and heat, they have shown

remarkable vigor in downtown locations in

Washington, D.C., and Baltimore, Maryland.

They are not as cold hardy as most impor-

tant shade trees but otherwise are excellent

choices for island planting. Any tree with

such a wide native distribution as zelkova

must have hardy races in the colder parts of

its range, and a serious attempt to find them

would increase the uses of this excellent

tree. Although artifical mnoculations of

Zelkova serrata with the Dutch elm fungus

have demonstrated that this species is vul-

nerable to the disease, this factor can be ig-

nored because the insect vectors of the dis-

ease do not feed on this tree.

Shrubs

Shrubs for urban islands should share the

same characteristics as trees chosen for

these sites. They must be tolerant of poor

soil, drought, and exposure to wind and heat.

Salt spray is just as damaging to shrubs as to

trees in island plantings, and it is not sur-

prising that several of the species listed

below are also first choices for seashore

planting. In addition, shrubs, like trees, are

vulnerable to the problem of vandalism. The

New York City Public Housing Authority

has found that it is best to avoid shrubs with

conspicuous flowers except for extremely

vigorous growers such as forsythia. All of the

shrubs listed below are on the approved list

for the authority and have withstood the

severest tests of time in very unfavorable

inner-city conditions. They are relatively

free from diseases and insect pests and can

truly be termed low-maintenance shrubs.

Shrubs that grow to be too tall for their lo-

cation can be safely cut down to the ground

and will resprout and grow more densely

than ever. On level sites a well-sharpened

brush mower can be used at a great savings

in labor costs. Cutting back is best done in

November or December so that the cut sur-

faces can dry out and seal themselves before

the sap begins to run in the spring. Also, cut-

ting off at this time will result in the most

vigorous regrowth.

Acanthopanax sieboldianus Mak. Height

2-3 m. Hardy to -30°F. Five-leaf aralia.

This dense, many-stemmed shrub is espe-

cially tolerant of poor, dry soil and atmo-

spheric pollution. It is thorny and makes an

excellent barrier planting. Other than its

abundant disease-free foliage, it has no spe-

cial beauty but is most useful for its vigor

under adverse conditions.
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Berberis thunbergii DC. Height 2 m.

Hardy to — 20°F. Japanese barberry.

Japanese barberry plants were once sold by

the millions for low-growing hedges, but

their use has declined as formal clipped

hedges have lost popularity in home gardens.

It is still useful as a barrier and tall ground

cover, however, and will grow well in condi-

tions of poor soil and neglect. The numer-

ous, small thorns are needle sharp, a real de-

terrent to trespassers without being danger-

ous. The brilliant shades of scarlet foliage in

the fall and the persistent red berries are very

attractive. The redleaf form is colorful

throughout the growing season.

Chaenomeles lagenaria (Loisel.) Koidz.

Height 1-2 m. Hardy to -30°F. Flowering

quince.

One of the most colorful early-flowering

shrubs, the flowering quince resists van-

dalism because of its numerous prickly

thorns. It is a popular substitute for the

Kurume azaleas in cold areas where the lat-

ter are not winter hardy. There are numer-
ous named clones with flowers ranging in

color from pure white through various

shades of pink and orange to deep crimson

red. They vary in height and density, and the

low, bushy forms are excellent for ground

cover.

Deutzia gracilis Siebold & Zucc. Height

l m. Hardy to —30°F. Slender deutzia.

This low, twiggy shrub has greatly in-

creased in popularity in recent years for the

purpose of mass plantings. It is covered with
pure white flowers in May and has abundant
pest-free foliage. It is also useful as a hedge

but, being thornless, it should not be planted

where it can be trampled by pedestrians.

Several forms that are lower and more

spreading are grown in Japan, but unfortu-

nately these are not available in this coun-

try.

Elaeagnus umbellata Thunb. Height

3-4 m. Hardy to -40°F. Autumn olive.

The foliage of this species is not so showy as

the pale silvery leaves of the Russian olive

(Elaeagnus angustifolia). Yet is has the ad-

vantage of being better adapted to the East-

ern States and other areas where summer
humidity is normal. The extensive highway

plantings of Russian olive in the East in the

1950s all have gradually succumbed to twig

blight, while the disease-free autumn olive

has become extensively naturalized in the

same areas. Autumn olive is a superb tall

shrub for roadway or seashore planting,

withstanding salt, poor soil, and drought

without setback. The silvery green foliage

and pretty bronze-to-red fruits are decidedly

ornamental. The U.S. Soil Conservation

Service has introduced a strain grown from

seed called 'Cardinal' with fruits that are a

brighter red.

Forsythia x intermedia Zab. Height 2 m.

Hardy to -20°F. Showy border forsythia.

Wherever it is winter hardy, this is one of

the best shrubs for screening purposes. It is

vigorous, pest free, tolerant of city condi-

tions, and unaffected by deicing salts. Van-

dals do break off branches in the blooming

season (April), but the plant quickly recovers

from the injury.

Three excellent new clones of the much
hardier Forsythia ovata have been bred for
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the northern Plains States and Canada,

where border forsythias will survive.

Ligustrum obtusifolium var. regelianum

(Koehne) Rehd. Height 2 m. Hardy to -40°F.

Regel privet.

This is the only hardy privet that is low

growing, dense, and spreading, and excep-

tionally useful for mass planting. One of the

toughest shrubs for city use, it is a mainstay

for adverse sites. Almost 100 years of exten-

sive planting in New York City and else-

where have shown that it is one of the most

reliable shrubs for city landscaping.

Lonicera fragrantissima Lindl. &. Paxt.

Height 2 m. Hardy to - 10°F. Winter honey-
suckle.

This handsome semievergreen shrub is

often listed as hardy to -20°F, but it is bet-

ter grown at minimum winter temperatures

of - 10°F and above. It has leathery foliage

and deliciously fragrant flowers, which open

in March in the south and in April further

north. It withstands poor soil and polluted

air and is free of pests and diseases. Young
plants are sparsely branched but fill out with

age to form an impenetrable screen.

Myrica pensylvanica Loisel. Height 2 m.

Hardy to — 40°F. Bayberry.

One of the three most appropriate shrubs

for the seashore, bayberry has proved to be

equally indispensable for roadways. It grows

wild in the poorest, most sterile soils and

withstands salt spray, heat, drought, and pol-

luted air. It is semievergreen in the southern

part of its range, and the foliage is pleasantly

aromatic. The gray-white berries of female

plants last far into the winter. This is a dense

shrub, spreading gradually by underground

runners.

Potentilla fiuticosa L. Height 1 m. Hardy

to -50°F. Bush cinquefoil.

This hardy, drought-resistant shrub is

suitable for mass planting in full sun but

does not thrive in shade. It is not spectacular

in bloom, but the pretty yellow flowers are

borne over a long period during the summer.
It is especially useful where summers are

dry, with low humidity. Many cultivars are

available, varying in flower color, habit of

growth, and tolerance for adverse condi-

tions. 'Katherine Dykes' is among the best

for ground-cover use.

Prunus maritima Marsh. 1-2 m. Hardy

to — 40°F. Beach plum.

This was once a rarely grown native shrub

chosen by knowledgeable landscape ar-

chitects for mass plantings in seashore gar-

dens. It is now extensively used, not only for

the traditional seaside uses, but also for

roadway planting, because it is so tolerant of

salt spray and poor, sterile soil. The white

flowers are attractive in the spring, and the

fall foliage is more colorful than that of

many other plums. The dense branching

habit renders it useful for barrier planting.

Rosa rugosa Thunb. Height 1 m. Hardy to

-50°F. Rugosa rose.

Generally regarded as the most beautiful

of all the wild rose species, this splendid

shrub is unsurpassed for mass planting. It is

a seashore plant in its native Japan and has

become widely naturalized in this country

on the East Coast. The red, pink, or white

flowers are deliciously fragrant, and the
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Arrowwood (Viburnum dentatum) in flower.

handsome disease-free foliage turns orange

and red in the fall. It thrives along the

seashore and in adverse urban locations.

Like other shrub roses, it benefits from being

periodically pruned to ground level and

grows best in full sun. Rugosa rose has the

advantage of blooming throughout the

summer, unlike most other wild roses.

Rosa virginiana Mill. Height 1 m. Hardy to

— 40°F. Virginia rose.

This species, the shining rose (Rosa nitida
),

and several other native species comprise a

confusing group of very similar wild roses of

doubtful identity. Whatever their taxonomic

status, these plants are an exceptional group

of shrubs for mass plantings in adverse loca-

tions. They are covered with fragrant pink

flowers in June, and their glossy foliage turns

scarlet in the fall. The red new stems and

abundant red fruits are colorful throughout

the winter. Easily transplanted, they with-

stand drought, salt spray, and exposure and

are free from pests and foliar diseases.

Symphoricarpos xchenaultii Rehd. 'Han-

cock'. Height 45-60 cm. Hardy to — 20°F.

'Hancock' coralberry.

This low, rapidly spreading shrub from

Canada is an excellent ground cover in full
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or partial sun. It has tiny, neat foliage and

spreading branches that root wherever they

touch the ground, forming a dense mat.

Coralberry grows well in poor soil and is free

of pests and diseases.

Viburnum dentatum L. Height 3-4 m.

Hardy to -50°F. Arrowwood.

This splendid shrub is one of another cluster

of species whose identity is doubtful. Al-

though it inhabits wet, lowland areas in the

wild, it is also drought tolerant and with-

stands salt spray and exposure. The foliage

and stems are immune to the stem cankers

and leaf spots that disfigure other hardy

viburnums. The berries are an inconspicu-

ous blue-black color, but the yellow and red

fall color of the foliage is first rate.

Viburnum prunifolium L. Height 4-5 m.

Hardy to -40°F. Black haw.

One of the tallest native viburnums, the

black haw makes an excellent screening

plant and can also be sheared to create a

formal hedge. This is an upland species, in-

ured to poor soil and drought. In autumn the

smooth oval leaves initially turn pink, then

red, and finally purple. The berries also

change from green to pink and finally blue-

black in the fall.

Island Tree Planting

Island beds for tree planting should be raised

well above the level of the surrounding

pavement. The runoff from the impermeable

pavement can so concentrate rain and snow

melt in a sunken island that death from root

rot can occur. Although raised above grade

level, the surface of the island also should be

somewhat dished to retain rainwater (see

figure 1 ). Plantings often fail when the soil is

graded to an even crown so that water runs

off instead of being absorbed. As noted ear-

lier, the surface area for rainwater infiltra-

tion is very limited in island plantings, and

because islands are surrounded by pave-

ment, which carries off precipitation, the

subsoil beneath is usually deficient in mois-

ture. Thus, little capillary replenishment to

the root zone can occur.

Because islands are small and their soil is

often poor, too much peat or humus is fre-

quently added to the beds. Many old backfill

specifications called for up to a third or a half

of the mix to be well-rotted manure or other

forms of humus. Trees initially grow vigor-

ously in such high-humus soils, but when
the surrounding soil is clay, they begin to

slow down and stagnate in a couple of grow-

ing seasons. Organic matter of any kind is

gradually decomposed by soil bacteria and

eventually disappears into the atmosphere

as carbon dioxide. As the volume of humus
in the backfill disappears, the tree settles

deeper in the soil and roots become situated

too deeply for proper growth. Arborists and

landscape architects are now re-examining

the old specifications for soil amendment.

Unless the soil on the site is entirely unsuit-

able— a mixture of brickbats and rubble for

example— they recommend adding fer-

tilizer and enriching the existing soil with a

minimum of humus, not more than 10 per-

cent. Such minimal treatment avoids the

interface problems that can occur when the

backfill mix is very different in texture from

the soil in which the planting pits were ex-

cavated. Since trees for island plantings have

to be large enough in caliper to withstand

vandalism, they are usually balled and bur-

lapped rather than container-grown. These

transplant with little difficulty and do not
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Figure 3. Improved method
Edges of basin placed over edges of ball

Traditional method



28 Planting

need high-humus backfills. If the existing

soil is a heavy clay and requires lightening

for proper air penetration, coarse sand, cal-

cined clay particles, or similar nonorgamc

materials should be used.

Whenever trees are planted in newly

worked or loosened soil, they should be set

"high” in relation to the final grade level (see

figure 2). The ideal system is to place the ball

on an unbroken column or pedestal of undis-

turbed soil so that it cannot settle, though

such extra care is impractical in all but a few

planting situations. An alternative solution

is high planting, 5 cm above grade for the top

of a 60 cm ball, 8 cm for a 90 cm ball. It is far

better to err on the side of too shallow rather

than too deep planting. A famous example

was the red oak avenue leading to the Rut-

gers University stadium in New Jersey. The

land on the site was a very poor red-clay soil,

so generous amounts of rotted manure were

incorporated in the backfill. The trees all

lived and grew well for the first two growing

seasons, only to stagnate later on. Eventu-

ally all the trees were dug up again and reset

with the tops of the balls above grade, and

thereafter they grew beautifully. High plant-

ing is the best way to avoid these difficulties.

Most planting specifications for shade

trees recommend forming a shallow berm

around the edge of the planting pit to facili-

tate watering. Experience in California,

where water is scarce and expensive, has

shown that the basin is much more effective

if the edges are placed over the edge of the

ball (see figure 3). Particularly in sandy loca-

tions, this assures that the ball itself is well

watered during irrigation and that the mois-

ture does not slip down the side of the pit.

One detail that is often overlooked in is-

land planting, especially in parking lots, is to

ensure that trees and shrubs are planted far

enough from the perimeter of the island so

that the bumpers of cars will not debark the

trunks or flatten the stems. The large auto-

mobiles of the 1960s are no longer common,
but even small cars have substantial over-

hangs. In far too many island plantings, trees

become will established initially but even-

tually succumb to repeated debarking by

careless drivers.

William Flemer III is the proprietor of Princeton Nurs-

eries, Princeton, New Jersey.
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The term “urban island" refers to a patch of

plants and soil embedded in a matrix of

pavement and buildings. Urban islands may
be as small as a pit or pot for a single tree or

as large as the center of a traffic rotary. They

may be round or square, regular or irregular

in shape, a compact patch or a linear strip.

They may be part of a considered design or

merely leftover space landscaped as an after-

thought or colonized by weeds.

Urban islands are ubiquitous in American

cities. They are to be found along streets and

highways, in parking lots and plazas. They

are highly visible to all who move into and

through the city every day, and thus have a

major effect upon how the city is perceived.

At their best they can enhance a place or

even represent a neighborhood, as

Bloomsbury's tree-filled squares charac-

terize that district of London, for example, or

as the Commonwealth Avenue Mall

symbolizes Boston's Back Bay. Unfortu-

nately, in most American cities urban is-

lands are sorry affairs. The empty tree pits

and planters that litter sidewalks and plazas,

the weed-filled traffic islands and median

strips, and the dead and dying trees that lie

along our streets are testaments to our fail-

ure to provide a viable habitat in these is-

lands and, in a broader sense, are symbolic of

our failure to sustain vital cities. If only

urban islands were designed to enhance their

surroundings and to thrive under the harsh

conditions to which they are subjected, they

could contribute to a more vital urban public

realm.

Urban Islands: Stressful Habitats

City plants must contend with tremendous

biological, physical, and chemical stresses:

too much water or too little; temperatures

too low or too high; polluted air, water, and

soil; pests and diseases. All these urban

stresses are exaggerated in islands. Many
plants cannot survive at all; others survive

in a dwarfed, distressed condition. But all

urban islands are not equivalent in the

stresses they pose; small pits and pots, for

example, are far more hostile environments

for most plants than larger strips or plots.

Pits and Pots

Most street trees eke out a marginal exis-

tence, their roots cramped between building

and street foundations, threaded among wa-

ter, gas, electric, and telephone lines, and

encased in soil as dense and infertile as con-

crete. Their trunks are gouged by car fenders,

bicycle chains, and even the stakes installed

to protect them. Their branches are broken

by passing buses. Leaves and bark are baked

in the reflected heat from pavement and

walls or condemned to perpetual shade cast

by adjacent buildings. Roots may be parched

or drowned; in either case their ability to de-
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liver essential nutrients to the tree is drasti-

cally reduced.

The street trees that survive maintain a

precarious balance between life and death.

Incremental insult can spell the difference.

Gusty winds on a street corner or at the base

of a tall building increase the loss of precious

water by evaporation. Salts from deicing

compounds and dog urine alter the osmotic

pressure of water in the surrounding soil so

that water is sucked out of the tree roots.

Leaks from gas mams poison plant roots,

while air fouled by automobile exhaust and

industrial emissions and heavily laden with

dust can poison and suffocate the leaves of

sensitive species. It is more surprising that

street trees and plants in urban islands sur-

vive at all than that their life span is so short.

The demise of the average street tree is due

to a daily struggle for survival in which the

tree weakens progressively year by year and

finally succumbs to a blight or a drought

that a healthy tree could easily survive.

Trees or shrubs in pots on a plaza may face

even worse conditions than those in pits on

the street. Many plazas are not built over

soil but are actually roofs of basements or

subways, and plaza trees are therefore often

planted in pots, either sunken or raised. The
depth of soil they are planted in is limited by

the strength and size of the structure be-

neath the plaza. Rarely is sufficient soil pro-

vided to sustain large trees over a natural

life span. A raised planter that is large

enough for only a single tree is one of the

worst environments for a plant, a fact at-

Illustration from Les Promenades de Paris show-
ing the infrastructure installed to support street

trees in nineteenth century Paris. The pipes were
for drainage, aeration, and irrigation.

tested to by the many empty concrete plan-

ters that line urban plazas. When the sides of

a planter are exposed to air, the soil freezes

and heats up rapidly, and tender roots are al-

ternately burned and frozen in climates

with pronounced seasonal changes. Plazas

are also often located at the bases of tall

buildings, where gusty winds dehydrate both

tree and soil.

The problems posed by such hostile envi-

ronments are often compounded by the

installation of plant species that are poorly

adapted to such conditions. Transplant a

forest tree, for example, to a city street or

plaza, and it must contend with conditions

different in every respect from those in

which it evolved: individual trees spaced far

apart, with bark and the underside of leaves

exposed to sun and reflected heat; paved sur-

face; dense, infertile oxygen-deficient soil;

and an uncertain water supply.

Strips and Plots

Strips of land along roads and highways,

and plots large enough for several trees af-

ford more hospitable conditions than iso-

lated pits or pots. A small plaza in Philadel-

phia provides a dramatic demonstration of

this point. Half of the plaza is at street level,

with trees planted in tiny holes within im-

pervious pavement. The other half contains

a large, raised, concrete planter filled with

many trees. Within a few years of installa-

tion, the trees planted in pavement were

dead or dying, while trees planted at the

same time in the open soil of the large

planter were thriving. When planted in a

group, trees protect one another from ex-

tremes of sun and wind. In addition, planters

that are sufficiently large to accommodate

many trees do not have the severe problems
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of temperature fluctuation and desiccation

that plague smaller pots.

Designing Urban Islands

The stressful conditions of urban islands

could be overcome or at least ameliorated by

regular maintenance: irrigation, fertiliza-

tion, mulching, and pruning. Unfortunately,

unless owned or adopted by an individual or

located in a highly symbolic public place,

urban islands seldom receive the mainte-

nance they are designed to require for sur-

vival. The combination of stressful condi-

tions and lack of maintenance in these envi-

ronments makes careful design imperative. In

the absence of maintenance, the most effec-

tive way to enhance the survival of plants in

urban islands, and to improve their appear-

ance, is careful attention to the design of

landscaping, to the way it is installed, and to

the selection and arrangement of plants. The
following are guidelines for the design of

urban islands.

Principle 1: The more the conditions of an

urban island depart from a natural ecosys-

tem, the more energy (maintenance) is re-

quired to sustain the plants.

Urban islands are miniecosystems. Ideally,

they should be designed and managed as rel-

The deline of an urban island. Taken over 12

years, this series of photographs documents the

fate of an award-winning landscape design whose
impact relied on uniformity of plant species and
arrangement, and which failed to take into ac-

count different soil and drainage conditions.

Widespread disregard of urban soils accounts for

poor survival rates of urban street trees and land-

scaping. Photographs by James C. Patterson;

courtesy National Capital Region, National Park
Service.

atively "closed" systems, requiring minimal
input of energy in the form of irrigation, fer-

tilization, reseeding and replanting, and
plant removal. The following recommenda-
tions will increase the likelihood that an

urban island will function in this manner:

• Provide as large an area as possible. The larger

the urban island, the more likely that it will be

able to function as a relatively closed system

that can sustain normal plant growth. A
1 -2 m 2 planting hole, for example, may sup-

port a mature tree of only 6-8 m in height

(Kozel et al. 1978). Healthy, mature growth can

be achieved in urban islands if trees are planted

in clusters, rather than spaced out along the

sidewalk in pits. The plantings in Bloomsbury
and Russell Squares in London and in Louisburg

Square in Boston are excellent examples of this

strategy. The aesthetic effect of a single cluster

of large trees may also be greater than a larger

number of much smaller trees lining the street.

This strategy is especially well-suited to plazas

built over basements, where planters must be

used in order to provide sufficient soil depth for

trees or shrubs. Pits for street trees can also be

enlarged by replacing the strip of sidewalk be-

tween the trees with stone dust or permeable

pavement, thereby connecting what would oth-

erwise be tiny, isolated spaces.

• Provide as deep a soil as possible. A deep perme-

able, relatively homogeneous soil will provide a

growing medium that promotes water drainage

and storage and nutrient exchange.

• Maintain a ground surface that is permeable to

air and water. The air and water exchange per-

mitted by a permeable ground surface is essen-

tial to healthy plant growth. Ideally, the surface

of the island should be unpaved and planted

with shrubs or ground cover that will shade the

soil surface, protecting it from water loss and

buffering it from extremes of heat and cold. If a

paved surface is absolutely necessary, it should

be composed of a permeable material like stone

dust, pea gravel, or bricks set in sand.



34 Design

Three types of urban island on Pennsylvania

Avenue in Washington, D.C.: raised pot, sunken

pot, and grassy strip. The two rows of street trees

were the same size when planted four years ear-

lier. Sidewalk trees are now noticeably smaller

than those in open soil, despite an elaborate sys-

tem constructed to support them. Photographs by

James C. Patterson; courtesy National Capital

Region, National Park Service.

• Permit natural soil fertilization to occur. If

leaves are allowed to remain on the soil surface,

they will decompose and form a natural mulch

and fertilizer.

Principle 2: The more closely the urban-

island habitat matches the natural habitat

of the plants growing within it, the less

energy is required to sustain the plants.

Having adapted to the environment in

which they evolved, plants have different

needs for water, air, light, and nutrients.

Two approaches are open to the designer of

an urban island: to create a habitat that ap-

proximates the natural habitat of a desired

species or to select species whose native en-

vironments are similar to that of the urban

island.

• Approximate the native habitat of the plant

species selected. Many trees planted in the city

evolved in a forest environment: a humid,

temperate climate where each tree is sur-

rounded by other trees, protected from sun and

wind. The surface of the forest's soil is soft and

spongy, as a result of the long-term accumula-

tion of decomposed leaves. Tiny rootlets pack

the upper few inches of the soil, the major feed-

ing zone of the forest tree. To enhance the sur-

vival rate of forest trees in urban islands, they

should be planted in clumps in an open soil

with a soft, permeable surface and adequate

water.

• Select plants whose native environment is simi-

lar to that of the urban island. It may not always

be possible to amend the habitat to suit a forest

tree, but not all trees are native to forests. Trees,

shrubs, and other plants native to stressful envi-
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ronments, such as floodplains, old fields, and

seacoasts, may survive with far less care in

urban islands than forest trees. The repeated

floods that floodplain trees must contend with

prevent the accumulation of leaf mold and top-

soil and saturate the earth, rendering it just as

deficient in oxygen as compacted urban soil. It

is therefore not surprising that floodplain trees

like Ailanthus altissima flourish in the city.

Old field trees, such as sumac and Ftaxinus

species, and seacoast species, such as Rosa

rugosa, will thrive in urban islands. Matching

the urban island habitat with analogs in "wild-

er" settings will yield plants that are likely to

survive with minimal care.

Principle 3: Careful preparation of the

planting area during installation will in-

crease growth and survival rates, improve

the appearance of the plants, and minimize

maintenance problems.

"Plant a one-dollar tree in a ten-dollar hole"

is an old maxim whose validity has been

proved again and again. On major streets, or

those with symbolic value, many cities are

now spending close to ten times the value of

the tree on preparation of the pit and the

pavement around it. An elaborate system

was devised, for example, for street trees on

Pennsylvania Avenue in Washington, D.C.

Existing soil was excavated to a depth of

81 cm in a circle of 5 m in diameter around

each tree, amended with compost, and re-

placed. An irrigation ring 4 m in diameter

was positioned under concrete sidewalks to

promote irrigation, fertilization, and aera-

tion. An underground drain connecting the

trees carries away excess water, and a grate

around the base of each tree helps to keep

the soil from becoming compacted. The cost

of the new pavement, soil, and drain around

each tree exceeded $5,000 (Jewell 1981). De-

spite this elaborate system, the trees have

not fared as well as those planted on an adja-

cent grassy strip.

A city can afford such expensive solutions

only in a few streets. There are other, less

expensive alternatives. The design of the pit,

the composition of the soil, and the prepara-

tion of the soil surface are all important.

• Grade the bottom of tree pits to protect tree

roots from water-logged soils. Although this can

be accomplished in single-tree pits, the larger

and deeper the hole the more efficiently and

economically it can be drained.

• Amend the existing soil, rather than replace

it. The contrast between compacted subsoil and

new topsoil in a tree pit is a primary cause of the

"tea-cup" effect, in which tree roots become
flooded as a result of inadequate water drainage.

Amending the excavated urban soil with or-

ganic matter and a coarse material, such as cin-

ders or expanded shale, reduces the contrast be-

tween the soil of the tree pit and the adjacent

soil, enhancing drainage and root growth.

• Cover the soil surface with several inches of

mulch. A thick mulch will retard weed growth,

prevent water loss from evaporation, and reduce

soil compaction. Where an organic mulch is not

feasible, an inorganic material, such as porous

stone dust, will provide a walking surface under

trees and still permit the access of air and water

to tree roots.

Principle 4: No matter how carefully the

foregoing principles are employed, individ-

ual plants in urban islands will vary in

growth and survival rate.

Designs that rely on uniformity either of

plant form or arrangement are especially

vulnerable to such irregular growth. The fol-

lowing strategies address this problem:

• Overplant an urban island, so that if some
plants die enough will remain to achieve the de-

sired effect. Overplanting will also yield a

greater aesthetic effect immediately after mstal-
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lation. Nature will eventually cull the weakest

plants.

• Design the plant arrangement so that the loss of

certain plants will not undermine the overall ef-

fect. This does not mean that one should not

plant a uniform grid of trees, for example, but a

bosque may be converted to a grove if several

trees succumb.

These are general principles. The design of

a specific urban island will depend upon

such considerations as the location, size, and

shape of the island, the degree of mainte-

nance it will receive, and the agent who will

maintain it. A design appropriate for a

planter in front of city hall, for example, may
not be appropriate for all islands in the city

that must be maintained at public expense.

Urban islands are too important a resource

for a community in terms of esthetics,

image, and quality of life for their design to

be left to chance.
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Islands

Urban islands are meant to be oases of

natural greenery that contrast with and

visually soften the hard surfaces of urban

landscapes. One wonders if the plants we
now utilize are tough enough to survive be-

nign neglect, harsh environmental condi-

tions, and vandalism. Some plants are, but

one sees many urban islands in which the

plants are dead or dying. A plant that would

flourish in one location might fail miserably

in another, and it would be incautious there-

fore to recommend a plant for all situations.

In any planting it is most important to ob-

serve the conditions of the site and choose

plants that most readily adapt to that

habitat.

It is my opinion that plants are often

chosen because of ornamental criteria, such

as showy flowers, brilliant autumn foliage

colors, or evergreen foliage. What is ulti-

mately more important is to select plants

that are capable of thriving under existing

site conditions. If the plant does nothing

more than provide a green, leafy presence in

the city, then it has performed well. The im-

portance of flowers, fruit, and autumn color

should be secondary, for what good is the

most gorgeous flowering tree or shrub if it is

barely surviving? I also believe that we
should revive the use of tough plants with

minor ornamental attributes that have been

abandoned in favor of prettier plants that are

often more exacting in their habitat re-

quirements.

William Flemer III has identified and dis-

cussed many tough plants in his article in

this issue. These plants have proved them-

selves through repeated successful applica-

tions in urban sites, and they should con-

tinue to be used. At the same time we must

continue to seek little-known new plants

that adapt to island habitats. What is needed

is the widest possible array of plants to

select from, so that we have species fitting

every specialized habitat.

The plants listed below have been selected

for toughness, longevity, and adaptability to

a wide range of environments. All present

the primary attribute of attractive foliage

throughout the growing season. Most are lit-

tle known and little used, and few are com-

mercially available at present. All are hardy

at the Arnold Arboretum and can be ob-

served there. The list that follows is for

nursery growers and landscape architects

who wish to, dare to, and can afford to exper-

iment with something different. Why not

select one or two for evaluation and help ex-

tend knowledge about plants for urban is-

lands?

Trees

Asimina triloba (L.) Dunal. Height 5-8 m.

Hardy to — 10°F. Pawpaw.

Plantings on many large islands in cities are

often visually monotonous because of regu-

larly spaced specimen trees. Thickets or col-
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onies would increase interest and create the

effect of an urban woodland.

The pawpaw is a native colonizing tree

that spreads outwardly via rootsuckers. Be-

cause shoots arise next to and in the middle

of nearby plantings, the pawpaw is best used

alone in a mass planting, with a simple

ground cover such as Rhus aromatica Ait.

'Gro-Low', Symphoricarpos x chenaultii

Rehd. 'Hancock', Arundinaria viridistriata

(Siebold ex Andre) Mak., Aruncus dioicus

Walt., or Xanthorhiza simplicissima Marsh.

The pawpaw has a round-topped shape,

and good specimens bear branches directly

to the ground. The leaves are 15-30 cm
long, light to medium green, and visually

distinctive because of their pendent or

drooping character. Autumn foliage is an at-

tractive amber yellow. The fruit, which is

edible, resembles a short, fat banana. It rip-

ens to a purplish brown color and possesses a

distinctive flavor and texture.

Although Asimina has few other habitat

requirements, it prefers a soil that retains

adequate moisture. It is somewhat difficult

to transplant, and nursery-grown specimens

dug for transplanting are slow to recover

vigor and normal shoot elongation.

Container-grown plants may respond more

quickly. Once established, the plant is un-

demanding and long-lived.

Pawpaw has many potential uses. It would

look handsome running along a ridge or on

both sides of a path. It would also be effec-

tive as a leafy camouflage for the concrete

slabs that serve as noise-reduction barriers

along highways.

The Sawara cypress (Chamaecyparis pisifera ),

foreground.

Chamaecyparis pisifera (Siebold & Zucc.)

Endl. Height 12-21 m. Hardy to —30°F.

Sawara cypress.

Chamaecyparis pisifera is capable of re-

markable growth under the most difficult

conditions, surviving where many other

plants fail. In many locations the common
evergreens, such as white pine (Pinus

strobus L.
),
Canada hemlock (Tsuga

canadensis [L.] Carriere), Austrian pine

[Pinus nigra Arnold), and Japanese black

pine (Pinus thunbergiana Franco), are failing

miserably. Their decline can be attributed to

intolerance to drought, air pollution, envi-

ronmental salts, construction damage, and

insects or diseases.

Mature specimens of Chamaecyparis

pisifera appear in many long-established

inner-city landscapes. The trunks are tall

and majestic, with a cinnamon brown to

gray-brown bark. The trees have an openness

of habit that permits a view through them,

and their yellow-green foliage is attractive in

the winter landscape. Frequently, mature

plants possess a layered fullness of form that

is absent in many pines, spruces, and firs.

Sawara cypresses are best planted in

groves. In one such planting at the Arnold

Arboretum, individual plants are spaced

6-8 m. apart. Today the outer branches

touch, enclosing the space beneath the

canopy.

Dwarf cultivars of Chamaecyparis pisifera

have become more popular than the tree

types, which are now infrequently grown in

the nursery industry. Perhaps this is because

the tree types were used inappropriately in

the past. They were often planted beneath

windows, next to doorways, and along

driveways, where their quick, full growth

overwhelmed the space. As a result, they
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were ineptly pruned, creating an ugly effect.

Chamaecypans pisifera is a plant of

robust, vigorous growth. It is extremely tol-

erant of dry, nutritionally poor soils, as well

as the sandy soils of coastal areas. It must be

grown in full sun, as shade kills leaves and

branches. Sawara cypress is exceptionally

tolerant of winds and ocean spray. Long-

established plantings are present on the is-

lands of Martha's Vineyard and Nantucket.

The cultivars of Chamaecypans pisifera

are numerous, and most are dwarf or com-

pact evergreens. However, several sig-

nificant tree forms are available, including

'Plumosa', which is dense and conical with

ascending branches. Mature trees at the Ar-

nold Arboretum planted in 1891 now stand

9- 12 m tall. Winter foliage color is a brown-

green, which some consider unattractive.

This cultivar could be improved by the

selection of individuals with shiny, dark

green foliage that remains attractive year-

round. 'Squarrosa' is one of the most distinc-

tive evergreens for soft blue-grey foliage and

rapid growth. Although the inner foliage

turns brown and dies, it can be removed by

fine pruning. This produces an attractive bil-

lowy effect, which is beautiful in combina-

tion with the foliage color and texture.

Cornus macrophylla Wallich. Height 8—

1 1 m. Hardy to - 10°F. Big-leaf dogwood.

Our native dogwood
(
Cornus florida L.) and

the kousa dogwood (C. kousa Hance) con-

tinue to be planted on islands, with various

degrees of success. Many fail because they

have been planted too deeply. Drought

stress, salt damage, reflected heat and sun-

light, or mechanical damage to the stem or

root system are other causes of failure.

One relatively unknown dogwood with

horticultural promise is the big-leaf dog-

wood, which is native to China and Japan.

Tom Dilatush, an observant nurseryman

and plant collector from Robbinsville, New
Jersey, tells me that he finds Cornus mac-

rophylla to be more drought tolerant than

other arborescent dogwood species. He also

says that it transplants more easily and re-

covers more quickly.

During early July large quantities of tiny

creamy white flowers are borne on flat-

topped terminal panicles and resemble those

of red-osier dogwood
(
Cornus sencea L.). By

early August clusters of tiny light green fruit

appear against the dark green leaves. As the

fruit ripens in September, the pedicels turn

an attractive rose pink, while the fruit ripens

to a blue-black color. Birds quickly strip the

ripe fruit, but the pedicels remain for an-

other 3-4 weeks. Autumn foliage color is

unremarkable.

Big-leaf dogwood has a strong tendency to

produce multiple trunks rising from near

soil level, and in habit it resembles an over-

grown shrubby dogwood. The mature tree

has a rounded shape. One of the Arnold Ar-

boretum's trees has grown from seed re-

ceived in 1951 and today has a spread of

14 m, with four stems rising from just above

the soil level to 9 m high.

Another specimen thrives in rich, moist

soil in full sun. It grew from cuttings in 1980

and was transplanted to the grounds in

spring 1982. By August 1, 1984, the new sea-

son's growth averaged 30 cm, and the plant

was approximately 3 m tall.

Corylus colurna L. Height 9-15 m. Hardy to

— 20F. Turkish filbert.

Turkish filbert is now rare in street or island

plantings, but I am certain that it will be
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more widely used once it becomes better

known. Two factors offer promise for in-

creased use. First, the filbert canopy is more

open than that of most moderate-sized trees

because of this tree's wide-angle branch

formation. Second, when the filbert becomes

established, it adapts to arid conditions and

exposed sites.

Foliage is a rich, dark green throughout

summer and fall. Pendent stammate catkins

are present in a reduced size throughout the

winter but grow and enlarge to a length of 5

to 8 cm as the weather warms in spring. Late

each summer a nutlike fruit appears, sur-

rounded by a curiously fringed light green

involucre. Although not showy, the fruit is

visually interesting. Squirrels quickly carry

away ripening seeds, so no litter remains.

The light brown filbert bark is distinctive,

with small scales that flake off, revealing

patches of pale orange-brown.

I have observed long-established Turkish

filberts at the Arnold Arboretum, Mt. Au-

burn Cemetery in Cambridge, Massachu-

setts, the Brooklyn Botanic Garden in New
York, Temple University in Ambler,

Pennsylvania, and Cornell University in

Ithaca, New York. At all locations the trees

displayed beauty of form, crisp foliage, and

freedom from insect and disease pests.

Corylus colurna offers the promise of a

completely new tree to widen species diver-

sity in islands and other difficult urban loca-

tions.

Shrubs

Calycanthus floridus L. Fleight 2-3 m.

Hardy to — 15°F. Sweet shrub.

Outstanding foliage is this plant's chief as-

set. The leaves remain lush, dark green, and

in superb condition until autumn, when

they turn to yellow or pale gold.

At the Arnold Arboretum we have lifted

several old plantings, divided off clumps,

and reestablished colonies at new planting

sites. The bare-rooted transplants in some

cases were slow in becoming established but

eventually developed a physical density and

luxuriant appearance possessed by few other

plants. Sweet shrub is singularly appropriate

for creating mass plantings in either sun or

shade. To maintain the richness of the

foliage, the plants require shearing to soil

level every five to six years.

Flowers are purplish brown and not par-

ticularly eyecatching but have a delightful

spicy fragrance. The fragrant character varies

enormously among plants produced from

seed. Some nurseries have selected and vege-

tatively reproduced forms with outstanding

fragrance, while others continue to produce

inferior lines. One would hope that nurseries

would evaluate and then purge their line of

propagation stock with poor fragrance.

Colutea x media Willd. Height 2 to 3 m.

Hardy to - 10°F. Bladder senna.

Bladder senna is overlooked as a medium-

sized shrub capable of thriving in full sun on

dry, gravely, infertile soils. In fact, it will

colonize sites too inhospitable for many
plants and is therefore the most appropriate

choice for restoring the banks of fresh high-

way cuts. It is also useful in planting islands

and semiwild urban parklands.

Colutea x media is a hybrid of Colutea

arborescens L. of southern Europe and C.

orientalis Miller of Asia. At the Arnold Ar-

boretum peak flowering occurs in mid-May,

with scattered blossoms appearing through-
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out the summer. Flowers are pea-shaped and

usually butter yellow, but some have mark-

ings or tints of copper, pink, or reddish

brown. Flowers are followed by large, thm-

walled, inflated pods that may be lime green

or richly tinted with pinks and bronze. The

seed pods are highly ornamental from June

through late July, when they begin to ripen

and turn straw brown. The ornamental qual-

ities of these inflated pods rival those of

many flowering shrubs.

Bladder senna is generally rounded in

habit. The foliage is sparse and the branch-

ing is open — some might say rangy and un-

kempt. The shrub is least attractive in late

summer, when the seed pods turn brown and

the leaves lose their color. It looks best when
grown in a low ground cover, such as Sym-

phoricarpos x chenaultii 'Hancock' or

Aegopodium podagraria L. 'Variegatum'.

Diervilla sessilifolia Buckl. Height 1-2 m.

Hardy to — 20°F. Southern bush hon-

eysuckle.

Diervilla is an ideal tall, woody ground

cover, for it forms dense, multistemmed

thickets and is easily propagated and trans-

planted. At the Frelinghuysen Arboretum in

Morristown, New Jersey, the staff maintains

two large colonies in stock beds to provide

plants for use in Morris County parks. When
plants are needed, staff members cut back

the tops and remove root clumps from the

bed. After removal, the digging holes are

backfilled and the area fertilized. The colony

then renews itself from the root pieces re-

maining in the soil. Within a season or two,

the bed is ready for removal of another crop.

When I last visited the Frelinghuysen Ar-

boretum in 1983, the mature bed stood ap-

proximately 1 to 2 m tall, perhaps 18 to 24 m
across, and 8 to 9 m wide. The planting

formed a dense, impenetrable barrier, which
guided pedestrian traffic. The foliage was
dark green and lush. Russell Myers, director

of parks for the state of New Jersey, told me
that he considers Diervilla one of the most

reliable plants for mass and ground-cover

plantings on the banks of highways. John

Trexler, former horticulturist at the Freling-

huysen Arboretum, has noted that deer

browse the foliage during late summer, a fac-

tor that must be considered in planting in

rural situations.

I often walk along the Marginal Way in

York Harbor, Maine, where Diervilla loni-

cera Mill, grows on the dry rocky soils of the

cliffs, exposed to the winds and the salt

spray from the Atlantic Ocean. This species

is less handsome in leaf than D. sessilifolia,

and it is said to be slightly less vigorous in

growth. However, its tenacity under harsh

environmental conditions is indicative of

the vitality of the genus.

Diervilla can be cut to soil level each au-

tumn, and snow and ice can be disposed of

on the space occupied by the roots. Damage
or harm to the planting itself is unlikely.

Once well-established, the plants grow and

thicken rapidly each spring. Flowers are

borne on the wood of the new season and so

are unaffected by the pruning. The flowers

are yellow and appear in midsummer. Still

later the purple-bronze foliage enhances the

muted color spectrum of the autumn land-

scape.

Hamamelis virginiana L. Height 5-8 m.

Hardy to — 20°F. Virginia witch hazel.

During the months of October and Novem-

ber, the Virginia witch hazel blooms at the

edges of woods and in clearings along

streams in Massachusetts. Some of the flow-

ers are obscured by withered leaves, but
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overall the effect of the pale yellow to bright

gold flowers is quite stunning.

According to Geraldine Weinstein, direc-

tor of horticulture for the New York De-

partment of Parks and Recreation, the Vir-

ginia witch hazel transplants easily and even

without maintenance generally survives

heat and drought after transplanting. Few
shrubs cling so vigorously to life during the

period immediately after transplanting, and

few resume normal shoot elongation as

quickly. This shrub is one of the most suc-

cessful in Central Park, despite a high level

of environmental stress.

At the Arnold Arboretum we have several

witch hazels approaching their centennial

year, and during a midsummer inspection

they looked robust enough to last another

100 years. One plant, which stands alone

near the Centre Street gate, is approximately

5 m tall and 12 m across. It forms a dense

wall and is graced by branches that brush the

ground at the tips. In another location three

plants spaced approximately 3 m apart give

the appearance of a single plant with a

spread of 17 m. In a third location the witch

hazel grows in a natural-looking thicket

with native dogwood and Carolina silver-

bell. On all Arboretum plants the oldest

leaves are a dark green; younger leaves are

light green; and the youngest are green

tinged with shades of purple or bronze. Au-

tumn color is an attractive clear yellow. Be-

cause of it stature, Virginia witch hazel is

suitable only for islands over 8 m in diame-

ter.

Microbiota decussata Komar. Height 30-
60 cm. Hardy to -25°F. Microbiota.

Microbiota, which has the appearance of a

prostrate juniper, is a rapid grower. In three

to four years it forms a dense mat 30-60 cm

tall and spreading 1 -2 m across. It has a

superb emerald green summer color plus a

surface texture resulting from pendent

branch tips. Branches pile up on top of one

another, and lower ones retain foliage only

where they extend beyond the shading

canopy. Plants grow well in full sun to mod-

erate shade. In winter shade is necessary to

prevent them from turning brown. Mac-

robiota thrives in acid or alkaline soils and

grows best in well-drained sites.

Better forms of this plant need to be devel-

oped for the winter landscape, and when
seeds become available progeny testing

ought to be performed. Once improvements

are made, I am sure microbiota will become

a substitute for jumpers along the edges of is-

lands. This plant is also suitable for interior

planters in shopping malls; I am told that it

has performed well in limited trials.

Rhodotypos scandens (Thunb.) Mak. Height

1-2 m. Hardy to — 20°F. Jetbead.

Jetbead is a compact and rugged plant that

looks attrative for many years with a mini-

mum of maintenance. With its limited

height and spread and dense crown, it forms

an ideal background for taller and more leggy

shrubs, such as beautybush
(
Kolkwitzia

amabilis Graebn.) or lilac
(
Syringa vulgaris

L.). One occasionally sees jetbead used as a

clipped hedge, but it is at its finest when al-

lowed to grow naturally and relatively in-

formally with a layered or textured foliage

surface.

Many small white flowers appear among
the leaves during mid-May to early June.

Later, shiny black fruits, resembling small

peas, occur in groups of three or four. The
summer foliage is light green, and its attrac-

tiveness is enhanced by a strongly indented

vein pattern and doubly serrate leaf margin.
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Autumn color ranges from yellow-green to

amber-yellow. I have been enchanted by the

mellow color effect of a hedge in autumn at

Cornell University.

Jetbead resists insects and diseases, toler-

ates drought and salt spray, and thrives in

both moderate shade and full sun. It also

transplants easily and reestablishes itself

quickly. Plantings in inner-city locations

thrive many years after installation.

Jetbead's ornamental characteristics could

be improved by selection. I am unaware of

any existing selections and would welcome

news of any that are available. Most plant-

ings in the United States represent vegeta-

tive propagations from limited parental ma-

terials. We need to make more introductions

from the full range of this plant's native

habitat. Desirable characteristics include

more abundant and larger flowers and a

more compact size when mature. I have re-

quested that a fall 1984 National Arboretum

expedition to Korea seek variants of

Rhodotypos.

Although it could benefit from selection,

this is presently a more dependable and dur-

able plant than many shrubs that are now
more commonly employed in the landscape.

Rhus aiomatica Ait. 'Gro-Low'. Height

37 cm. Hardy to — 30°F. 'Gro-Low' fragrant

sumac.

Fragrant sumac has already established its

usefulness as a tall woody ground cover

along highways, where one can see it grow-

ing on embankments and along the bases of

bridge abutments. When grown from seed,

Rhus axomatica can be quite variable in

height, density, vigor, and area of spread.

'Gro-Low' fragrant sumac is a selection that

was reproduced vegetatively and is therefore

more predictable in its mature habit.

Because of its short stature, broad spread

( 1 to 2 m across), and adaptability to either

full sun or moderate shade, this plant is an

ideal substratum or ground cover. Its yel-

lowish flowers, which appear in early spring,

are inconspicuous. Its autumn foliage color,

in shades of reddish purple to yellow-orange,

is a more ornamental feature of this plant.

This is an ideal species for islands with shal-

low, dry soils.

Rhus chinensis. Mill. Height 5-6 m.

Hardy to - 10°F. Chinese sumac.

The landscapes of late August and early

September are considerably enhanced by the

rich golden yellow flowers oiKoelxeutexia

paniculata 'September' and the creamy

white flowers oiRhus chinensis, the two

most showy flowering trees of this season.

Chinese sumac produces large, open cone-

shaped terminal panicles 20-25 cm tall.

Flowers last 10-14 days and then give way

to clusters of small bony fruit, which turn

orange when mature. As flower and fruiting

qualities vary significantly from seedling to

seedling, breeders are attempting to develop

improved selections. Dr. Elwin Orton, of

Rutgers University, submitted one selection

called 'September Beauty' to the Pennsyl-

vania Horticultural Society to be tested and

evaluated for the Styer Award. This award

recognizes plants with exceptional orna-

mental characteristics.

The dark green leaves of Chinese sumac

are handsome all summer long. The promi-

nent marginal tooth pattern and the winged

leaf-rachis are also attractive. Autumn color

can be bright orange or scarlet or rather drab,

depending on weather conditions.
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Chinese sumac (Rhus chinensis).

Chinese sumac is variable in growth and

habit. With pruning, it can be maintained as

a single-stemmed specimen tree. However,

it tends to sucker from the root system, and

as a result it is best used in multiple-plant

colonies or thickets on large islands. Cutting

the whole colony to the soil level every

fourth or fifth year just before new growth

begins will keep the colony lush and vigor-

ous and in prime flowering condition.

At the Arnold Arboretum several Chinese

sumacs grow in full sun and one in shade.

The shaded specimen, which was received in

1952 and now stands 6 m tall, produces

flowers but not so many as those in full sun.

It also lacks significant autumn color. This

sumac's adaptability to nutritionally im-

poverished dry, sandy soils renders it an

ideal plant for islands and parking areas at

summer resorts, where its late-summer

flowering would be especially appropriate.

The plant does require well-drained soil,

however.

Factors that hamper development of Rhus

chinensis as a commercial landscape plant

are the nursery industry's view of native

sumacs as having little ornamental value

and the public misconception that these

plants are poisonous. Although many plants

have greater ornamental value, few match

the Chinese sumac for late season bloom

and for toughness in those difficult envi-

ronments we call urban islands.

Sinarundmaria munelae (Gamble) Nakai.

Height 1 -3 m. Hardy to - 10°F.

This bamboo, whose name has been the

source of much confusion, was acquired by

the Arnold Arboretum from the U. S. De-

partment of Agriculture Plant Introduction

Station in Glenn Dale, Maryland, in No-

vember 1960 (P.I. 262266). It rarely appeared

outside botanical gardens until recently,

when the landscape architectural team of

Wolfgang Oehme and James A. van Sweden

recognized its undeveloped potential and

promoted its use.

When I arrived at the Arnold Arboretum,

over eight years ago, a magnificent specimen

grew in the shrub collection in Jamaica

Plain, and another of equal merit grew in the

perennial garden at the Case Estates in Wes-

ton, Massachusetts. Although these plants

have since been removed as a source of prop-

agating stock, I remember that they stood

2 m tall and spread in dense clumps (2-3 m
across). They had a graceful arching habit

and small and delicate foliage. Unfortu-

nately, when the Arboretum's long-

established clumps were lifted as a source of

divisions to increase the stock on hand, 98

percent of the young plants were lost.

Richard A. Simon, manager of Bluemount

Nurseries, Inc., of Monkton, Maryland, has

reported similar difficulties in trying to in-
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crease this bamboo. Development of this

plant on a commercial basis will be hamp-

ered until better methods of propagation

are discovered. However, once it has become

established it clumps up rapidly and again

becomes tough and dependable. At present

we have a superb colony of four plants that

were grown from divisions and planted in

June 1 98 1 . The plants were spaced 1 m apart

in a square pattern. By August 1984 the

combined clumps appeared as one plant,

which stands 2 m tall and spreads 3 m
across. The planting is extremely dense,

with upright central stems and arching outer

canes. The plants often remain green until

January, but by spring the persistent foliage

is bleached to a tan color. I am told that in

Washington, D.C., the plants are more reli-

ably evergreen, but they do best with wind

protection and shade to shield them from

late afternoon sun. New growth, which be-

gins late, arises from basal culms and

branches. Once established Sinarundinaria

murielae is a plant of distinctive habit and

reliability, with minimal maintenance

needs.

Sorbaria sorbifolia L. (A. Braun). Height

1-3 m. Hardy to — 40°F. Ural false spirea.

On islands where a dense, multistemmed

shrub is required, Sorbaria would be the first

choice. This plant can spread to a much
greater width than its mature height, and the

habit varies considerably, from a low con-

toured mound in dry locations to a taller

more blocky shape on fertile or well-watered

sites. The plant's stoloniferous growth re-

quires that one use it where it can be re-

strained by barriers such as walkways, walls,

or curbs. Sorbaria is a superb selection

where a natural look is called for, as it will

fill in and unify a mixed shrub and tree

border. It can also be used as an underplant-

ing for a grove or group of trees. Landscape

designers must exercise care in choosing

companion plants, for Sorbaria will domi-

nate smaller or slower-growing plants.

Close inspection reveals luxurious, light

green leaves, which are pmnately com-

pound. Individual leaflets are marked by the

veins and bear bold serrations on the leaf

margin, similar to those of European moun-
tain ash

(
Sorbus aucuparia L. ). Under opti-

mal conditions the foliage remains crisp and

attractive throughout the summer. When
the plant lacks water, however, the leaves

lose their freshness by late summer and turn

yellowish brown. Pruning and fertilizing the

plants in spring, as well as supplemental

watering, will help to prevent this.

Terminal racemes of small creamy white

flowers appear in late June to early July. The

floral cluster can vary from short and slim to

broad and bushy. The flowers resemble

those oiAstilbe but are much larger. Since

flowers develop over several weeks, fruit and

flowers are sometimes present together. The

ripening fruit capsules are tan and brown

and provide a discreet montage of color with

the white flowers.

Sorbaria sorbifolia roots readily from cut-

tings and as a result is generally propagated

vegetatively. This factor, combined with the

fact that the plant is so infrequently grown,

has meant that no selections or horticul-

turally improved forms are available. A plant

selector might seek larger flowers, fuller

racemes, or a more compressed flowering

cycle in which all the floral clusters would

appear at approximately the same time.

Flowers of Ural false spirea [Sorbaria sorbifolia ).
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Forms that remain compact would also be

desirable. Sorbaria grandiflora is a smaller

shrub than S. sorbifolia, with a mature

height of 1 m or less and larger flowers. Ac-

cording to the Plant Science Data Center,

the Arnold Arboretum has the only rep-

resentatives of this species in the United

States. Our plants were obtained as seed

from Domaine des Barres, Nogent-sur-

Vernisson, Loiret, France, in April 1939. In

late July they were 1 m tall, with full-bodied

flowers.

Sorbaria is tolerant of salt spray and oc-

cupies the same habitats as Rosa rugosa

Thunb., dry, rocky slopes facing the sea.

Because of its size and spread, it is not suit-

able for islands smaller than 4 m in diame-

ter. It can be used to create a mound or de-

sign contour on sites where budget lim-

itations preclude moving soil to manipulate

the grade.

Spiraea x bumalda 'Gold Flame'. Fleight 1

m. Hardy to -30°F. 'Gold Flame' spirea.

Japanese and bumald spirea are compact,

hardy, long-lived, and troublefree. They also

have the advantage of an early-to-

midsummer flowering period. Spireas can be

used en masse as a woody ground cover to

unify plantings of larger shrubs such as

rhododendron, forsythia, or winged

euonymus. These taller shrubs are often

planted to create the effect of a thicket but

do not do so for many years. In the interim a

mass planting of Spiraea x bumalda could

be used to fill the empty spaces and unify the

plantings. While they may ultimately be-

come crowded out, spireas will cling to any

and all niches that remain favorable for their

growth. Spiraea x bumalda 'Gold Flame' is

one of the best cultivars for mass plantings,

for it intertwines with itself to form a con-

tinuous carpet. Used to unify a planting of

Taxus or Euonymus alata, it would provide

a more immediate finished look to the total

planting.

The flowers are pinkish, and the green

leaves are tinged with shades of reddish

orange and gold in spring and summer. In

fall, foliage exhibits a rich mosaic of colors.

Tripterygium regelii T. Sprague St Takeda.

Height 5-8 m. Hardy to -20°F.

Triptervgium is a scandent shrub that exhib-

its all the toughness of its relative, bit-

tersweet
(
Celastrus scandens L.). When it

stands alone, its branches grow upward to

approximately 2 m and then arch outward.

Their length and weight pull the stems

downward so that the outer branches arch to

the ground, creating a skirtlike effect. Next

to another plant, a trellis, or a chainlink

fence, Tripterygium will twist about the

support as a vine. It can be used to cover ugly

fencing, for the vegetation will provide a

leafy screen that can be managed by occa-

sional shearing to control growth. One cau-

tion: Tripterygium should not be grown on

supports near walkways, for branches that

extend outward will interfere with pedes-

trian traffic. The variable growth habit of

this plant presents some difficulty when
Tripterygium is grown with other plantings,

for it becomes entangled with and overgrows

shrubs and small trees. It is most appropriate

on islands with rocky outcroppings or land-

scape mounds that it could cascade over. It is

also suitable for highway median strips and

ideal as a means of masking the cast-

concrete units known as Jersey barriers,

which are increasingly seen along highways.

Dense terminal panicles of small creamy
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Tripterygi um regehi

.

white flowers are this plant's chief ornamen-

tal quality and reach their peak in late June

or early July. The flowers are followed by

three-angled, conspicuously winged fruits,

which at first are lime green and then ripen

to light brown.

Xanthorhiza simplicissima Marsh. Height

60—90 cm. Hardy to — 30°F. Yellow-root.

Although yellow-root lacks the refinement

of many cultivated plants, it is ideal for

naturalistic groupings. It is extremely flexi-

ble in its habitat requirements, growing in

full sun or moderate shade and in wet or dry

soils.

At the Arnold Arboretum we collected

seed from a planting at Garden in the Woods

and grew a large seedling population to es-

tablish a mass planting along Willow Path.

Four-year-old seedlings bloomed freely.

Mature plantings form a short thicket of

stems that surround and face down neigh-

boring plants. Flowering in yellow-root is

rather insignificant, for blossoms are tiny,

brown-purple, and appear before the foliage

in late April. Casual observers can walk past

a colony in full bloom and not notice the

flowers. The foliage stays green later in the

season than that of most deciduous plants

and rarely colors before November, at the

same time as or slightly after the oaks. Ar-

boretum plantings turn a bright amber yel-

low, and a mass planting makes a strong

visual impact, mainly because the color ap-

pears when other yellows have long since

passed.

Yellow-root is ideal massed around taller

shrubs, such as Calycanthus floridus L.,

Rhododendron vaseyi A. Gray, or R. calen-

dulaceum Michx., Vaccimum corymbosum
L., or Philadelphus spp. In marginally

swampy soils it combines with Magnolia

virginiana L., Clethra alnifolia L., andl/ex

verticillata (L.) A. Gray.

Yellow-root must be mowed to the ground

occasionally in order to maintain density.

Otherwise, it thrives with little care or at-

tention and is therefore a first choice for

urban islands.

Herbaceous Perennials

Arundinaria viridistriata (Siebold ex Miq.)

Mak. Height 1 m. Hardy to - 15°F. Golden

stripe bamboo.

This colorful bamboo has been growing at

the Arnold Arboretum since the early 1900s

and is noted for its exceptional hardiness,
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Shrub yellow-root (Xanthoihiza simplicissima ).

rampant vigor, and dense canopy. Its green-

striped golden foliage is attractive through-

out the summer. The foliage is especially at-

tractive when back lit by the evening sun,

which tends to intensify the color and gives

the plant a golden glow. The leaves shimmer
in the breeze. The plant is at its best in full

sun. It grows successfully in shade, but the

leaves turn to muted shades of gold or green.

Arundinaria vmdistriata is extremely in-

vasive and it must be contained. In my own
garden it sends out underground stems that

grow outward at the rate of 1 to 2 m each sea-

son. Perhaps this intrusive vigor is what is

needed on island plantings, and what better

containment exists than a traffic or parking

island? This bamboo should be grown only

in islands with granite or concrete curbs, as

it may penetrate asphalt and colonize adja-

cent grass areas. Companion plants must be

large shrubs or trees that rise above the

bamboo and have a competitive advantage

because of size, as this plant will dominate

low or slow-growing neighbors.

The golden stripe bamboo is especially at-

tractive when grown in front of a New En-

gland stone wall or when used in large

masses. Successful plantings I have observed

include a ground cover of Arundinaria

crowned with the golden foliage of an indi-

vidual or grove planting of Chamaecypans
obtusa (Siebold & Zucc.) Endl. 'Crippsii',

which provides contrast in color, texture,

and mass as well as permanence in the

winter landscape. Another possibility is in-

dividual plants or drifts of Miscanthus



New Choices 5 1

sinensis 'Variegata' interplanted with a mass

of the bamboo. The Miscanthus, with leaves

striped white, exceeds the height of the

bamboo by half a meter and provides a per-

manent Victorian bedding effect. Used

alone, this bamboo will form a solid, dense

stand capable of restraining all but the

toughest woody weeds.

Once the bamboo is subjected to a killing

frost, the foliage turns a tan color. Early

winter ice, sleet, and snow often cause it to

break or lodge over and become untidy.

When this occurs, it can be mowed to the

ground, creating space for the disposal of

snow without fear of injury to permanent

plantings. This seasonal mowing would also

help to retard or eliminate the encroach-

ment of woody plant invaders.

After transplanting, bare-root clumps re-

quire two to three years to resume normal

growth, but this recovery time should be

much shorter when container-grown nur-

sery stock is used. In order to keep a land-

scape planting dense, it should be top

dressed with a high nitrogen fertilizer at the

beginning of each growing season.

Lamiastrum galeobdolan (L.) Ehrend. &
Polatsch. 'Variegatum'. Height 30-46 cm.

Hardy to — 10°F. Yellow archangel.

Yellow archangel is a perennial that toler-

ates both dense shade and dry, impoverished

soils. It blooms in early May on erect stems

46-60 cm tall. The flowers are small and

bright yellow, typical of the mint family,

and partially hidden by the leafy stems.

After flowering, which generally lasts 2-3

weeks, trailing viny stems emerge and root

vigorously where leaf nodes touch the soil.

The stems eventually form a solid mat of

branches, which can be used to soften the

edges of islands.

The ovate leaves are green, with broad sil-

very markings over approximately Vs to Vi of

the leaf surface. These silver markings are

useful in helping to brighten shaded situa-

tions. The foliage is tough and remains green

and in fair condition in Boston until No-

vember or December.

Pierre Bennerup of Sunny Border Nurser-

ies in Kensington, Connecticut, grows yel-

low archangel beneath a colony of mature

maple trees, and the perennial is both full

and successful. It will grow in full sun, and I

recently saw fully exposed plantings on

Nantucket, Massachusetts. The leaves were

yellowish, however, and lacked the crisp at-

tractiveness I normally associate with the

foliage of this plant.

Perennial companion plants that grow

through a ground cover of Lamiastrum in-

clude common bleeding heart
(
Dicentra

spectabilis [L.
]
Lem.), Solomon's seal

(.Polygonatum commutatum [Schult. f .]) A.

Dietr., bugbane
(
Cimicifuga racemosa [L.]

Nutt.) turtle head [Chelone lyonii Pursh.),

common peony
(
Paeonia lactiflora Pall.),

and gas plant
(
Dictamnus albus L.).

The only special care yellow archangel re-

quires is occasional pruning during summer
to restrain growth. If planted in or near

natural woodlands, it tends to become inva-

sive and may overgrow native vegetation.

Miscanthus sinensis Anderss. Height

1-2 m. Hardy to — 30°F. Eulalia grass,

Chinese silver grass.

Decorative ornamental grasses are still rare

in New England gardens. One lovely, hardy

species is Miscanthus sinensis, which is

available in several useful and distinctive



52 New Choices

cultivars that vary in habit, height, leaf tex-

ture, and foliage colors. During October this

plant bears showy fan-shaped panicles of

gray to purplish flowers, and these mature to

a tan color and remain throughout the

winter. Although not invasive, it can seed it-

self into adjacent areas. An example of an es-

caped planting can be seen in a stretch of the

Pennsylvania Turnpike several miles west of

the Valley Forge interchange.

Miscanthus sinensis can be used either

as a specimen plant or in mass plantings or

hedges. It provides the same substance and

permanent effect as a shrub. When Miscan-

thus becomes dormant in winter, the foliage

turns to colors of tan and beige, and this

combined with the foliage texture provides

an ornamental effect as trees and shrubs lose

their leaves. Winter storms tend to cause the

tall stems to break and with time give the

plant a progressively more disheveled ap-

pearance. When this happens, it should be

pruned to just above soil level.

To thrive Miscanthus requires full sun, for

in shade the stems are weak and often break.

It adapts to many soils, however, from acid

to alkaline and from quite dry to wet.

Worthy cultivars include 'Gracillimus',

'Variegatus', and 'Zebrinus'. 'Gracillimus'

has leaves 1 to 2 m tall that are shiny, dark

green, upright, and extremely thm, with a

texture unlike those of any other Miscan-

thus species or cultivar. This cultivar forms

clumps easily. 'Variegatus' is 1 to 2 m tall.

Its foliage is variegated with white to

cream-colored stripes running the length of

the leaves. In habit it is fountainlike, with

the outer leaves drooping downward. 'Ze-

brinus' is 2 m tall. Its leaves are green with

horizontal bars of yellow. This plant is vir-

tually identical to 'Strictus' but much fuller

at the base, and as a result the stems and

habit are more upright.

One cultivar formerly incorrectly iden-

tified as Miscanthus sacchariflorus (Maxim.)

Hack. 'Gigantea' is now known as Miscan-

thus floridulus. It forms a massive clump

and spreads by stolons, so its outward

growth needs to be planned for or restrained.

It is useful for accent or as a hedge or screen.

Given a few years to establish itself, it has

the capacity to form a dense solid wall for

most of its full height, providing privacy that

shrubs require many years to produce.

All of the Miscanthus mentioned here are

tough, hardy, and long-lived and require lit-

tle maintenance. Cutting back once each

year is sufficient. They are generally well

behaved in the landscape and with a little

foresight and planning will not overwhelm

their neighbors.

In York, Pennsylvania, and Baltimore,

Maryland, I have seen Miscanthus used suc-

cessfully in the parking lots of fast-food

restaurants, where ease of maintenance is a

high priority. The grass was mixed among

trees and shrubs in narrow planting islands.

A word of caution: care must be taken to

avoid confusing Miscanthus with weeds

early in the spring, when it is difficult to dis-

tinguish from invading grasses.

Petasites x hybrida. Mill. Height 1 m.

Hardy to —25 °F. Butterbur.

Butterbur is a plant whose size and vigor

often intimidate designers. It forms a mas-

sive colony with a bold tropical effect. Indi-

vidual leaves are huge (60-90 cm wide) and

architecturally distinctive because of the
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Eulalia grass [Miscanthus floridulus).

way the petiole joins the center of the un-

dersurface of the leaf.

Butterbur is in the daisy family, and the

flowers are among the earliest to appear each

spring. They occur in great numbers in

rounded cones that rise only a few centime-

ter's above the soil surface. A casual observer

can mistake the greenish yellow flowers for

early leaf growth. Petasites japonicus

(Siebold &. Zucc.) Maxim., a relative, is

much more dramatic in flower, producing

tall spikes of rose pink flowers later in the

spring. Unfortunately, this species is not

successful as a large-area ground cover, for

individual stalks are widely scattered, and as

a result the plant is not effective as a mass.

At the Arnold Arboretum both types grow at

different sites between Willow Path and

Goldsmith Brook and are the subject of

much attention and inquiry from visitors.

Petasites x hybrida is rampant and

spreads across even larger areas each season.

Its growth is hastened by moist to wet soil

and full sun to light shade. It tolerates full

sun in dry soils, but without adequate mois-

ture the leaves wilt during the heat of the

day. Even with adequate moisture, the hot-

test summer days may cause foliage to wilt.

Although invasive, this plant is easily con-

tained by an in-ground soil barrier such as a

curb.

Butterbur can be seen in a number of Mas-

sachusetts landscapes, for it was once used

as a logo by the landscape architect Fletcher

Steele. One of the finest remaining examples

of Steele's work is a public planting at

Naumkeagin Stockbndge, Massachusetts.

The most elegant planting combination I

know is at the Arnold Arboretum, where a

vast patch of Petasites surrounds a lovely

specimen of dawn redwood
(
Metasequoia

glyptostroboides H. H. Hu &. Cheng) with

delicate fernlike foliage.

Phalaris arundinacea. L. var.picta L. Height

1 -2 m. Hardy to — 30°F. Ribbon grass.

Ribbon grass is an exceptionally decora-

tive plant, with multiple cream-colored

stripes that run longitudinally against a

background of green. Dense, stoloniferous,

and vigorous, it will quickly invade neigh-

boring plantings unless restrained by a bar-

rier. It is most useful as a ground cover

planted under complementary shrubs and

trees.

New growth on ribbon grass begins early

in spring, and the plant reaches mature

height quickly. The leaves remain in prime

condition until midsummer. Thereafter,

the heat and drought of New England sum-

mers cause the foliage to become yellow-

brown, especially at the bases of the stems.

Also, strong winds and heavy rains can break
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Ribbon grass (Phalaris arundmacea vai.picta).

the stems. At this point, the planting should

be cut or mowed back to soil level, the area

watered well, and a liquid fertilizer high in

nitrogen applied. In three to four weeks the

grass will recover, return to its normal

height, and remain vigorous until frost kills

the foliage.

The habitat requirements of ribbon grass

are easily met. The plant is best grown in

full sun
;
it will tolerate light shade but will

not reach its full potential there.

The species grows wild at the Arnold Ar-

boretum in wet or poorly drained soils. In

my garden the variegated variety has grown

for seven years in dry, sandy soil where it is

baked by the summer sun and heat from an

adjacent brick wall. Under the maintenance

regimen discussed above, it remains lush

and healthy.

I have found Phalaris to be a good compan-

ion for early spring bulbs such as narcissus

and the large-flowered hybrid tulips. When
first planted, the tulips exhibit the large

blossoms illustrated in bulb catalogues, but

over the years the flower size diminishes and

the bulbs divide and increase, producing a

multitude of smaller but more charming

flowers scattered through a sea of striped

grass. The leaves of both the narcissus and

the tulips ripen off before I mow the grass in

midsummer, so the bulbs are not disturbed.

Vines

Campsis radicans. (L.) Seem, ex Bur. Height

9- 12 m. Hardy to — 20°F. Trumpet vine.

Islands are often too small or narrow to

allow trees and shrubs to grow successfully.

For these confined spaces I propose a novel

use of the trumpet vine. Upright supports,

such as slender concrete columns, wood
posts, or light standards could be installed

individually or in groups as supports. Trum-

pet vine can be planted at the base of each

support, and using rootlike holdfasts to

cling, it will grow upward. As the vine

reaches the top of each support, it will pro-

duce branches that spread outward, resem-

bling the crown of a small tree. Rigid hori-

zontal arms installed at the top of each col-

umn will increase the spread. Also, loops of

heavy architectural chain, ropes, or cable

strung between supports can be used to

create a garland effect.

Trumpet vine flowers in July and August

in colors of orange, scarlet, or yellow. The

extra large orange-red flowers of Campsis

xtagliabuana (Vis.) Rehd. 'Mme Galen' pro-

vide a spectacular complement.

I have selected Campsis radicans over

other vines because of its ease of culture

even in difficult inner-city environments,

quick recovery from transplanting or prun-

ing, long life, and ability to recover from re-

peated attacks of vandalism.

Gary L. Roller is managing horticulturist at the Arnold

Arboretum.
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Landscape Plants for Eastern North Amer-

ica, Exclusive of Florida and the Immediate

Gulf Coast. By Harrison L. Flint, with draw-

ings by Jenny M. Lyverse. 1983. New York:

John Wiley and Sons. 677 pp. $59.95.

PETER DEL TRED1CI

Imagine having one of the world authorities

on woody landscape plants for a next-door

neighbor, someone you could turn to with-

out hesitation for recommendations about

what to plant and advice on how to care for

it. Now reach for a copy of Harrison Flint's

latest book, and you have that neighbor.

This comprehensive work covers approx-

imately 1500 species of landscape plants, not

including cultivars and varieties. Each

species is illustrated with two line drawings,

one of the young plant (between 5 and 10

years old) and another of the mature speci-

men (20 to 80 years). These drawings portray

the plants accurately and also are aestheti-

cally pleasing. For scale, an object or person

appears unobtrusively in the corner of each

picture. The portraits of the plants at differ-

ent stages of growth enable one to determine

the best use of the plants in the landscape.

A high-quality black and white photo-

graph also accompanies the descriptions of

most species. Finally, a set of "adaptability

bars" graphically describes each plant's re-

quirements for sunlight, wind, soil mois-

ture, and pH. A seasonal-interest "clock"

describes those times of year when the plant

under discussion can make a contribution to

the garden landscape.

As a result of this book's outstanding

graphics, the amount of text is greatly re-

duced in comparison to that of most similar

works. Without reading a word, one can very

quickly learn how a plant looks and what its

growth requirements are. The text is de-

voted to describing, in nontechnical terms,

the nature of the seasonal interest, any prob-

lems associated with the plant, and its

maintenance requirements. The "Varieties

and Cultivars" section under each entry

generally contains a substantial amount of

text.

Interestingly, Dr. Flint refrains from ex-

pressing his feelings about the plants. This is

not a book to read for its engaging style;

rather, it is a reference book to return to for

solid information about how a particular

plant will perform in a specific site.

While the book contains much informa-

tion about nonhardy plants of zones 8 and 9,

it is particularly strong in the area of plant

hardiness. This is to be expected, as Dr. Flint

has had years of both practical and academic

experience at the Arnold Arboretum, the

Cooperative Extension Service of the Uni-

versity of Vermont, and Purdue University,

where he is now professor of horticulture.

My only criticism of the book's organiza-

tion is that under the entries for the mam
species a "Related Species" section often

creates strange bedfellows. Zanthoxylum
species, for example, are listed under the

Evodia entry. However, the thorough index

makes it possible to locate such plants. In a

30-page section at the back of the book,

plants are grouped according to some 23 cat-

egories such as size, fall color, flowering

time, and salt tolerance. The addition of a

bibliography would have improved this

book.
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An urban island in Arlington, Massachusetts,
planted with ash (Fraxinus sp.) and juniper

(
Juniperus sp.). Photograph by Bruce Applebaum.
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