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"It is remarkable how closely the history of
the apple tree is connected with that of man."
Henry David Thoreau

I Essay "Wild Apples"

I 1862

" . . . I've been working on an idea that still has a way to go - to use the
apples grown in some National Park Service historic orchards as a means of
informing visitors about these special fruits and the importance of protecting

the genetic variety they represent. One of my thoughts has involved a way to
sell visitors the individual fruits wrapped in tissue paper, each tissue having
Lhe his Lury uf Lhe urchan.l priuleu uu il. I see Lhis as a way Lu cuudeuse iulu a

simple form the profoundly important topic of biological diversity."

N PS Director William Penn Mott, Jr.
"The Director's Report"

I Courier

I June 1988
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INTRODUCTION

The history of orchard fruit growing in the United States is as rich and
complex as the country's history of human settlement and development.
But the history of orchards and orchard fruit cannot be to ld as on e story.
Orchards have evolved along a path characterized by steady, sustained
growth fo llowed by dramatically increasing complexity during the past JOO
years . In contrast, the evolutionary path of orchard fruits is characterized
by a simple beginning followed by the rapid introdu ction of numerous
fruit varieties, followed almost as rapidly by a tremendous loss in d iversity.
By the late 1800s the histories of orchard s and orchard fruits were on
divergent paths. Orchards continued to become more complex, but the
diversity of fruits began to decline. T hroughout the 1900s, orchards were
transformed by ho rticultural science and technology, whereas orchard
fruits became so diminished in number that the extinction of thousands
of varieties occurred. Why did these changes occur, and how did they
manifest themselves in the appearance of orchards in the n ational parks?

Purpose
T he purpose of this historic context stud y is to provide information about
the development of the most common types of o rchards and fruit trees
in the United States and to encourage the nominatio n of these potential
cultural landscapes to the Natio nal Register of Historic Places . This study
describes the events, importan t individuals, patterns of development,
a nd spatia 1c h aracte risti cs associa ted w ith th ese h o rti cu ltura 1 prope rti es.

T he study also provides a national context for identifying and evaluating
landscapes that may be eligible under Criteria A through Das define d by the
Nation al Register. W hile t his historic co ntext was prepared primarily for

national park managers, the context is n ation al in scope and may be useful
to orchard managers and researchers outside the national park system.
T his context study addresses the most common types of old orchards
in the n ation al parks that were identified by a 1992 inventory. T he study
e mphasizes most woody, temperate fruit trees su c h as a pple, apricot,

cherry, olive, peach, and pear, but generally not tropical or non -woody
(monocotyledon ous) fruit trees, such as banana, pineapple, avocado, and
papaya. Suu1 e 11i:stu1ic cuutext i:s pru viueu fur c itru:s u1d1a1Ll:s, :sucl1 a:s

lemon and orange, and some context is provided for nut orchards, such
as almond, hazelnut, pecan and walnut. However, the majority of context
is focused on the most commo n temperate orchards.
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Fruit trees and orchard s are largely unevaluated but potentially valuable
cultural resources within the n ational par ks. A 1992 survey of national
parks revealed that 127 units in the syste m had fruit trees or orchard s,
encompassing ever y important fruit and nut type. Many were old trees
within historic sites or cultural landscapes that had n ot yet b een evaluated
for their historic significance . However, in some national park units, fruit
trees o r orchard s were already kn own to be associated with the historic
significance of a site. For example the peach orchard at Gettysburg National
Battlefield is kn own to have been important in troop maneuvers during
the Civil War. However in many parks, fruit trees or orchards are part of
a vernacular land scape that was settled prio r to the designation of the
park, and reflect less dramatic but still important cultural uses of land.
T his document will enable park managers to relate fruit trees to the overall
history of fruit growing in the United States, and will provide a b asis for
understanding fruit trees as significant features of cultural landscapes, or in
the case of orchards, as potentially significant landscapes in their own right.

Background
T his histo ric context study builds upon the work initiated by the National
Park Service Washington Office and former North Atlantic Regional Offi ce,
in cooperation with the University of Massachusetts, Amherst Extension
Service in the late 1980s. T he first NPS H istoric Orchard Worksho p, held
at th e U ni versity o f Massac husetts, Amh e r st in Februa r y 19 87, ide ntifi ed

the lack of information about old orchards and fruit trees in th e national
parks as a critical impediment to cultural landscape preser vation. Of
p a ram o unt con cern was t h e lack of iden t ification of fruit trees a nd their

constituent varieties, and the corresponding risk oflosing genetic resources
and diversity when old fruit trees in the n ation al parks died.
With th e support of NPS Director William Penn Mott, Jr., a landscape
architect with great interest in historic o rchard s, the North Atlan tic
Regio n al Office C ult u ral Landscap es Program (under t he lead ership o f

Dr. Nora J. Mitchell) initiated a ser vice wide project to id entify fruit trees
in the n ational parks. T he project was cond ucted over several years, during
w hicl1 Li111e a ll uuil~ uf Ll1 e u a liu u a l p ar k ~y~Le111 we r e ~urveyeJ auJ 111a11y

parks were visited . To the extent possible, fruit trees were id entified by
species, variety, and age, and prelimin ary management recommendations
were provided . As a result, the project's pr incipal investigator, Dr. William
M. Coli of the University of Massachusetts, Amherst, produced a report
titled , Inventor y and Conser vation of Gen etic Resources in the Form of
Historically Significant Fruit and Nut Trees in the National Park System
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(1992). Among the report's remarkable findings was the identificatio n of
approximately one-third of all park units with old orchards and fruit trees
(127 units), and the existence of a number of rare and unusual fruit varieties
in the national parks.
By the mid -199os, the NPS Park Cultural Landscap es Program had
develo ped a metho do logy and computer software system to begin the
implementation of a service wide inventory of all cultural landscapes in
th e national parks. Called the Cultural Landscapes Inventory, the system
outlined a method for documenting, identifying, analyzing, and evaluating
cultural landscapes as historic properties, eligible for listing on the National
Register of Historic Places . Over the next seve ral years, hundred s of
rural areas in the national parks were investigated as potential c ultural
landscapes, with their constituent agricultural lands, orchards, and fruit
trees id entified as potentially significant characteristics and features . But
the need for more specialized information on historic agricultural and
horticultural practices was recognized in order to analyze historic patterns
on the land, and to accurately evaluate the authenticity or integrity of the
characteristics and features that remained.
The N PS Park Cultural Landscapes Program sponsored a historic
context study of agri cultural landscapes in the national park system in
the mid to late 1990s, which yielded an understanding that patterns in
American agricultural landscapes had changed dramatically over time.
A corresponding evoluti o n in orch a rd s was a nti cipated , a nd interest was

spawned to d evelop a historic context study for American orchards. This
document is the produ ct of that study, and it d emonstrates th at in the last
20

years, inte r est a nd unde r standing of historic o rc h a rd s h a s c h a nged

markedly. Once perceived as mere repositories of rare or unusu al fruit
varieties, historic o rchards are n ow seen as distinctive, historically
s ig nificant cultural landscapes in their own right.

T his historic context study attempts to demonstrate that both orchards and
fru it varieties h ave changed greatly over time, a nd tha t historic o rchard s

in national parks may be the last remaining examples of period o rchards
in th e United States. Today the conservation of genetic diversity is well
rec uguizeu

a~

i111p ullaul, a uu Ll1e

cu u~er va liuu

uf

gen11pl a~111 i~

ueiug

conducted by th e United States Department of Agriculture (USDA). The
USDA operates a network of genebank repositories throughout the United
States known as the Nation al Plant Germplasm System. Living collect.ions
of rare and unusual fruit varieties exist across the country in nurseries and
horticultural collections maintained by individuals and organizations;
however, the task of preserving historic orchards in situ is rare.
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T he National Park Ser vice is ma ndate d by the National Park Service
Cultural l<esource Management Gu ideline, NlJS-2?5 (1997), to lead the
nation in cultural resources management and historic preservation. The
agency is uniquely positio ned , therefore, to preserve historic orchards
as cultural land scap es. This historic context study aims to show how old
orchards in nation al p arks are worthy of preservation because, for one, they
cann ot exist elsewhere for social, econo mic, and techn ological reason s,
and two, rather like a period agricultural Landscape or a period d esign ed
landscape, historic o rchards have uniqu e characteristics that reflect the
passage of American histor y.

Four Periods in the History
of American Orchards
T he evolution of orchards in the United States can be described in four
general periods:
1600-1800 when European fruit trees were introduced and planted

for both subsistence farming and pleasure.
1801-1880 when collecto rs and e ntrepre ne urs d evelop ed fruit
va rieties.
1881-1945 when orchard development focused on commercialization,
technology, an d regionalism.
1911 6-present wh e n o rc h::ird produ c ti o n inte n sifi ed ::ind dw::i rf trees

became commonplace.
T h e a ppeara n ce of or c h a rd s a nd o rc h ar d fruit s h as evolved co nsiderab ly

during t hese pe riod s, each m arked by distinctive characteristics and
features . T he n ation al park system is a unique land repository of orchards
t h at represen t each o f t h e fou r perio d s . O r ch ard s wit h integrity t hat d ate

from the first t hree p eriods may be evaluated as historically significant and
listed on the National Register of Historic Places as historic sites, historic
districts, o r as con t ributing features to sites o r dist ricts. As d escribed in

Chapter 5, "Evaluating the Significance and Integrity of Historic O rchard s
and Fruit Trees," Nation al Register Crite ria for Evaluation A through D
111ay u e applie u. Sig uifi.caut urc11a ru :s :sl1u ulu u e prutecte u a uu 111a 11ageu

fo r the ir cultural resource values, according to NPS Cultu ral Resource
M anagement Guideline, NPS-28 (1997).
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During the last 4 00 years, the appearan ce of American orchards has changed
in the size and form of the fruit tree, the species and varieties grown,
the spacing and scale of tree plantings, and the ensemble of associated
features, such as fen cing, windbreaks, roads, irrigation systems, sheds
and barn s. Most fundamentally however, two critical trend s have c hanged
the appearance of orchards over the four period s: the transitio n from
seed Ling to variety trees, and the change from standard to dwarf roots tocks.
In order to understand these trends it is important to comprehe nd two
interrelated con cepts of horticulture that apply to orchard cultivatio n:
vegetative propagation and grafting.

SEEDLING TREE

For more than 2,500 years orchardists have known that most fruit trees
grown from seed do not bear fruits that are good en ough to eat raw. But
once in a while, either hybridization or a chance genetic mutation produces
a seedling fruit tree that can bear exceptionally tasty fruit. This fruit tree is
known as a special selection, or a "variety," and it can be kept in perpetuity
only through rooted cuttings. Because the seeds taken from the special fruit
do n ot have the same characteristics as the parent, vegetative propagation
(cuttings rather than seed ) is use d to perpetuate the variety. Vegetative
propagation is a key principle in th e history of orchards.

ONE WHOLE TREE

GRAFTED TREE

Orchardi sts have also long understood another signifi cant fact: cuttings
from variety fruit trees are often very reluctant to form their own roots.
To encourage growth, cuttings from the variety are joined to the roots of
a noth e r fruit tree, gen erall y o f th e same genu s o r species, to form one n ew,

conjoined rooted tree of the sam e special variety. T his technique, known
as grafting, was practiced in ancient China and Rome (Figure 0.1). Over
centuries, or c h ardists d iscover ed that the rooted p a rt of th e co nj o ined

tree, kn own as the rootstock, could confer particular characteristics upon
the variety part, or scion. Rootstocks derived from seedling trees (trees
g r own fro m seed ) w ould con fe r g reat vigo r to t h e scio n, o r the aerial

parts of the variety tree, resulting in a full-sized or standard variety tree.
Other rootstocks could stunt o r reduce the vigor of the scion, resulting

~C2
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GRAFT UNION

in a miniaturized or dwa r fed variety t r ee. T h e practice of grafting variety

scio n wood onto dwarfing roots tocks has been used in Europe for at least
years. Dwarf trees were more easily contained within walled spaces

\

500

tu prutecl tl1 e tree~ fruu1 culJ te1upe1atu1e~ auJ wiuJ, a uJ cu ulJ lJe !llUle

easily pruned into an array of shapes, such as th e espalier, than sta ndard
trees . The use of dwarfing rootstocks in the Un ited States for commercial
fruit production is a trend of the late 1900s. The concept that almost all
variety fruit trees are composed of at least two trees conjoin ed- a scion
and a rootstock- is another key prin ciple in th e history of orchards.

fruitful L egacy

TWO TREES IN ONE.

Figure 0.1: D iagram comparing
a seedling fruit tree with a grafted
fruit tree (S. Dolan).
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T hroughout the four time periods, the evolution of orchards in the United
States is marked by these trends:
T he transition to variety trees rather than seedling trees .
T he transition to dwarf trees rather than full-sized or standard trees.
An increase in the number of varieties grown during the past several
centuries, but a dramatic d ecrease during th e past 100 years.
1600-1800:

Fruit Introduction and Colonization

European fruit introductions, subsistence farm orcha rds, and fruit
gardening for pleasure. For a complete description of this p eriod see
Chapter 1.
During this period orchard fruits were first introduced into America by
European settlers, and most orchards we re started from seed , rather than
from trees planted out. T hese early orchards were grown principally
for cider production and anim al feed, rather than for edible table fruits.
Orchards were highly irregular in form as a result of sowing, and farm
orchards of three to five acres per farm consisted of ungrafted seedling trees
of n o variety. Seedling fruit trees were highly irregular in form, rather like
forest trees, and virtually no pruning was performed. However, livestock
was all owed to graze hen eath trees, whe re they hrowsed off you ng tree
limbs. As a result, seed ling fruit trees ha d tall trunks, often over six feet
tall. By contrast, wealthy landowners had fruit gardens, consisting of many
F uro p ea n va ri ety fruit trees that were g ra fted o nto dwarfing ro o tst ock s.

T hese trees were highly pruned into various forms within a fenced or
walled, orname ntal enclosure. Fruit gardens were grown principally to
p rovide edible tab le fruits. T h eir own e r s obtained young, graft ed trees

through plant nurseries by shipment in barrels fro m Europe, or by th e
late 18th century from nurseries establish ed in Massachusetts, New York
a nd Virg inia.
1801-1880:

Fruit Diversification and Migration

American fruit varieties, co llecto rs, co nnoisseurs and entrepreneurs.

For more information about this p eriod see Chapter 2 .
Duri11~ tl1i~

p e riu J , ~rnfti11~ a 11Li plCl.11tiu~ u eca111e ~ta11LiarJ practice fu r

starting an orchard rath er than sowing, marking a transition from cider
production to edible table fruits of all kinds. Variety trees replaced seedlings
becau se their fruit was good to eat raw, and hundre ds and sometimes
thousands of American orchard fruit varieties were created by American
plantsmen. Commercial orchards were established, first on the East Coast
and then throughout the United States . Variety fruit trees were spread
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throughout the country by migrating settlers. Horticultural literature,
horticultural societies and shows popularize d American fruit varie ties,
but still very little pruning or oth er horticultural man agement was d one to
fru it trees. Orchards had a mor e geometric form due to the use of grafted
variety trees rath er than sowing seeds, though individu al trees still had a
relatively natural, unprun ed form with a tall trunk as in the previous period.
Variety trees were grafted onto seedling rootstocks, giving rise tofu II-sized,
standard trees (Figure 0 .2). Despite a transition to variety trees, cider apple
orchards were still started from seed rather than from grafted trees.

Figure 0.2: D iagram of the
fo ur peri ods in the history of
American orcha rds (S. Dolan ).

PERIOD ONE

1600 -1800

seedling tree, ungrafted

orchard without geometry, irregular

PERIOD TWO

1801 - 1880

variety tree, grafted
onto seeding rootstock

PERIODTHREE

1881 - 1945

orchard with geometry, tall trunks

~
Si~.
~ Be._
variety tree, grafted onto seedling
rootstock, tree low-headed, with
open bowl or central leader style

orchard with geometry, short trunks

PERIOD FOUR
1946 - Present
variety tree, grafted onto
(Uunal) uwarriny ruulsLU<.:k

fruitful Legacy

orchard with geometry, short trees,
lighl spa<.:iny
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1881-1945: Orchard Specialization and Industrialization
Commercialization, scientific a nd technologica l development and
region alism. For complete information see Chapter 3.
During th is period , h orticu !tu ral practices became standard for maintaining
an orch ard. The United States Department of Agriculture, formed in the
late 1870s, gave rise to a new generation of scientifically educated orchard
grower s, using newly invented pesticides, mechanical irrigation systems,
cold storage, tractor-powered equipment, and grad ing systems. Pruning
in one of two forms became the norm: either central leader or open bowl
form, and tree trun ks were dramatically reduced in height to attempt to
make the tree cano py more accessible from the ground. The appearance of
trees with trunks 18-16 inches in height was called "low-headed ." Lower
canopies meant livestock was strictly excluded from the orchard, with
the exception of po ultry. Tree spacing was regular and wide, allowing
draft h orses and vehicles to move and turn between rows and columns
of tree s. Commercial characteristics drastically reduced the number of
varieties grown from hundreds to tens. Variety trees were still grafte d
onto seedling rootstocks, giving rise to full-sized , standard trees, d espite
their short trunks.
1946-Present: Fruit Monoculture and Orchard
Intensification Internationalism, dwarf trees and high density
ma nagement systems. For a complete description see Chapter 4.

During this period American farm orchards disappeared and commercial
orchards became highly sophisticated, technology-driven operations.
C lo na l, o r clon ed d warfing rootstocks, rath er than seedling rootstocks were

developed and adopted by growers for many orchard species, producing
smaller trees and dramatically increasing tree density within the orchard.
Growers began u sing tre llises o r st akes t o perma n e ntly supp ort w eak

dwarf trees, and some used mechanical equipment for pruning, thinning,
and harvesting. The number of varieties considered commercially viable
LlruppeLI Llramalically, lea ding Lu wiLlespreaLI muuucullure in cu111111e rcia l

orchards. After reaching a low point in the 1980s, the number of varieties
grown in the last two decades has in creased through the planting of n ew,
rather than o ld, varieties (with a few exceptions). Tod ay, universities are
moving into the role of new variety development and patenting varieties
for license to specific growers. T housands of o ld fruit varieties are n ow
extmct through lack of propagation and cultivation. T he appearan ce of
the pre-World War II orchard has been transformed through the use of
short, tightly spaced, and short-lived fruit trees.
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CHAPTER1
FRUIT INTRODUCTION AND
COLONIZATION, 1600-1800
European fruit introductions, subsistence farm
orchards, and fruit gardening for pleasure

T

h e origins o f orchard fruit growing in the United States were in

Introductions by Seed

fruit seeds carried from the Old World by sea-weary European
settlers and missionaries. These seeds, when sown on land cleared

of for est or brush, were a m on g the first n o n native p lants to transform the

landscape of the New World. Their transport to America led to a dramatic
evolution of their species, for in the next several hundred years Americans
would transform them into thousands of n ew varieties.

Most orchard fruits that are presently of economic or cultural significance
iu Ll1e U uiteJ

S tate~ , ~ucl 1 a~

al111u 11Ll, apple, apricut, cl1en y, h azeluut,

lemon, orange, peach, pear, plum, quince, and walnut, are not native, but
were originally brought from Europe by seed. T he introduction of peach
ro Florida in rhe mid-15oos and rhe pear, apple, cherry, and plum ro rhe
colonies and southern Canada in the early 1600s led to the transformation
of orchard fruits in America and th eir dissemination throughout every
part of the country.
The seeds carried by settlers were of familiar fruits from the old countries
where orchard fruits had bee n improved over thousands of years of
domestication. Most orchard fruits sown in 1ih century Massachusetts,
New York, or Virginia were known to ancient Rome . Romans were
instrumental in spreading fruits indigen ous to Asia and southern Europe
all over the empire, and introducing apples and pears to England during
their occupation from 43 to 407 CE (Hedrick 21: 25). Numerous writings
of ancient Rome document the cultivation of apple, pear, peach, cherry
and plum, including Homer's Odyssey in approximately 1000 BCE. Marcus
Portius Cato wrote a treatise on farming in 150 BCE in which he described
methods of fruit propagation and cultivation similar to modern meth od s.
In the 1st century, Pliny the Elder wrote about fruits and their cultivated
varieties in his Natura/is Historia .

fruitful Legacy
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With the collap se of the Roman Empire , much of Europe and fruit
cultivation retreated into the Dark Ages, and fruit varieties known to the
Romans were either lost or maintained only by monasteries. Evidence
of European fruit cultivation reappeared in literature in the late Middle
Ages, when fruit trees were described within monastery cloisters or in the
walled gardens of monarchs. As Europeans began to leave for the New
World in the 1600s, horticulture was eme rging as a pastime of the leisure
classes in Europe. The first English horticultural writings were published
in the 1500s, in which walled gardens with fruit trees were described as
pleasure grounds. These gardens of medieval gentry had lawns with formal
arrange ments of walks lined with fruit trees. Clipped fruit hedges ran along
masonry garden walls, and were occasionally punctuated by turf seats.

Figure t.1: Louis XIV fruit
garden at Versailles, designed by
La Quiutinye (1626-1688) with
hundred s of dwarf fruit trees of
true varieties (from Tukey, 1964,
courtesy of Cornell University
P1ess).
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A range of intensively cultivate d fruits could be found in these gardens,
including quince, apple, pear, cherry, plum, apricot, and peach (Green oak
83: 10). The fruit garden s of 1i 11 century Versailles contain ed hundreds of
dwarf fruit trees (Figure 1.1).
T he intensive cultivation of fruits found a home in America within the
walls of the fruit garden s of nobility. Promine nt settlers with m anorial
rights granted by the English m onarch, or wealthy landowners with
estates, developed walled garden s close to the house, where fruit trees
were densely planted in formal arrangements and pruned into an array of
hedge and espaliered forms (Figures 1.2 and 1.3). The fruit garden reached its
zenith in the 1700s and early 1800s when fashionable English horticultural

Fruit Gardens

Figur e t.2: Two-dimen sio nal
ornamental tree form known as
an espalier. This particular shape
is known as a "palmette" (from
Tukey, 1964, courte sy of Corne ll

University Press) .

Figure t.3: Dwarf pear trees in
a fruit garden at Les Jard ins du
Luxembourg, Paris, France. This
type of pear tree wou ld have
been grown in an American fruit
gard en (S. Dolan, 2004).

fruitful Legacy
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books such as Batty Langley's Pomona: or The Fruit Garden Illustrated,
influ enced the selection and intensive cultivation of a wid e range of fine
European fruits, including apricots, nectarin es, and alm onds. T he fruit
garden, a highly controlled, semi-ornamental and productive space tend ed
by gardeners, existed in contrast with another form of early plantation in
which fruit trees were grown on American soil: the farm orchard.
Farm Orchards

Beginning in the early 1i11 century colonies and continuing until the late
19 th century, farm orchards were a uniqu ely American expression of fruit
growing. Farm orchards were the plantations of humble farmers, who
cleared their land and sowed apple seed s en-mass over their few acres
to create an irregular orchard of 250 to 300 apple trees, or approximately
50 trees pe r acre (Figures 1.4 and 1.5). In the southern colonies, peach
seeds were sown separately from apples, with a typical farm orchard of
peaches having 1,000 trees, or approximately 150 trees per acre (Hatch
98: q). Farm orchards were highly distinguishable from the specialized
fruit gardens of landed gentry, or the geometric commercial orchards that
would later develop in the early 1800s. Farm orchards were sprouted from
seed rather than from young trees planted out, and emerged from the soil
wherever apple seeds or peach stones were buried. T hese orchards grew
up without a formal geometry, and with great variability in their constituent
trees (Figures t.6 and 1.7). Seedling orchard s were also started in informal
"nurseries," or where animals had deposited seed. Sometimes these trees
were transplanted into seedling orchards with greater regularity to their
layout.

Figure t.4: Children
picking apples from
seedling trees in an 18thcentury fa rm orchard,
artist unknown. Note the
tall tree t runks a nd t he

"wildness" of the orchard
(courtesy of Fed co).

Figure 1.5: Apple pickers
in an 18th- century
seedling farm orchard,
artist unknown. Note the
"wildness" of the tree
form and the presence
of fowl (courtesy of the
Illustrated London News,
1073).
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Figur e i.6: Oil painting
of apple harvest i11 a11 18'h

century seedling fa rm
orchard. Note the tall tree
trunks and the irregular
form and spacing of
the trees (artist unknown ,
courtesy of Fenimore Art
Muneum , Coope r!ltown ,
NY).

Figure i.7: (below)
Historic woodcut print of
18th-century harvesters in a
seed ling farm orchard. Note
th e ta ll height of th e ladd ers

and tree canopies (artist
unknown , courtesy of Fedco
Trees).

A fruit tree raised from seed, like any fl owering plant, is a unique individual,

Seedling Fruit Trees

and the size and shape of the tree, and the size, sh a pe, color, a nd t aste o f the

fruit will differ from on e seedling fruit tree to the n ext. The seed ling farm
orchard was therefore an irregu lar collection of trees, each with a unique
c haracter, b lossoming and fruiting at diffe rent times . Despite the great

genetic diversity in such o rchards, the fruit was rarely palatable raw, and
for the first 200 years of settlement in America, the fruits of farm orchards
were u sed alm o st exclu sively fo r m a king alco h o lic beverages and feed ing

livestock (Hedrick 33: 225).
Altho u gh fruit growing is o ne o f the ea rliest forms o f h o rtic u lture in

America, the farm orchards of the 1600s and 1700s were not horticultural
enterprises by modern standards. Most orchards we re uncultivated ,
unpruned, and unwaLered, and ferLiliz ing was performed passively by

grazing livestock and p oultry. Animals provided manure for the o rchard
and also aided in pest control by feeding upon insects and fallen fruit with
disease residues. Hogs and chickens also helped to keep the orchard floor
weed-free by foraging on herbaceous plants beneath the trees. Frequently,
hogs and chickens were contain ed in farm orchards by ditches, fences,
or hedges circumventing the plantat10n. The presence of animals m the

fruitful L egacy
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farm orchard led to browsing upon the trees and the development of a tall,
unbran ched trunk. Overall, the seedling orchard appeared as a relatively
"wild forest" of trees with n o strict geometr y. Each tree had a naturalistic
grow habit, due to a lack of pruning and very tall trunks, of six feet tall or
greater (Figures 1.8, 1.9, 1.1 0 , and 1.11 ).
Figure t.8: Historic photograph
of a seeuli11g apple Lree i11 Lhe

late i8oos with a wild, forest-like
form and tall trunk. The tree was
i.50 years old when photographed
and was sown in the mid 1700s,
CT (from Lowther 1914, courtesy
of New York State College of
Agriculture).

Figure 1.9: (below, left)
Photograph of seedling a pple

trees at Minute Man National
Historical Park in Concord, MA.
Note th e tall tree trun ks and
"wild" character ot trees
(S. Dolan, 2001).
Figure uo: (below. right)
Photograph of more than
200-year-old seedling apple trees
at Roberts Farm, DE, Wate rgap
NaLiu11al Reuealiu11 A1ea, NJ
(C. Pepper, 2007).
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Figure i. 11: Historic ph otograph
take n in 1914 of a seed li ng

apple tree displaying a
characteristically tall trunk and
irregular form. The tree was
sown in 1825 by the Hudson's
Bay Company at Fort Vancouver.
The tree is still alive and was
used in

2 00 4

to propagate

seedling apple trees fo r a
reconstruction orchard at Fort
Vancouver National Historic
Site, WA (Lowther, 1914, courtesy
of New York State College of
Agriculture).

In colonial America th e most important beverage was cider . T he importance

Role of Cider

can hardly be overstated, as cider was both the beverage of subsistence,
before p otable water, and a commo dity for trade. Before grapes could be
successfully grown in America and before a le co uld b e cheaply consumed,

hard cider was a staple for all classes of Am ericans and a form of currency
for goods and services . A five-acre farm orchard of seed-grown or seedling
apple trees could yield m ore th an

1,000 gallon s

o f cider p er year; en o ugh to

supply an extended family through the seasons. The arduous cider-making
process involved grinding the seedling apples to a pulp through an apple
mill, then leaving the pulp to steep a nd ferment until its colo r deepened.

fruitful L egacy
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The pulp was then put through a press and the collected liquor was strained
through a sieve and poured into casks . .Filled casks were left unbunged in
a cool cellar, where fermentation was allowed to continue for a few days.
At the right time, charcoal was added to stop the fermentation, and casks
were th en bunged, sealing in the alcohol (Downing, 47: 62).
Seedling Apple and Peach

Cider, along with late apples harvested in October and early Novemb er,
could be kept throughout the winter and spring in cold cellars. Although
seedling apples were generally not eaten raw because of their astringent
taste, they had many culinary uses and were extensively used in baking
and drying. Some seedling fruit trees, including seedling apple trees, did
produce pleasantly edible fruits, though in general, the edib ility of their
fruits was considered very unreliable. Seedling peaches could not be stored
over winter like apples, but the fruits were more important seasonally for
animal feed and for making brandy. Seed ling peach trees had other uses
too; the strong and fine-grained wood was used to make furniture and tool
handles, and was commonly used as firewood when the short-lived trees
reached the end of their productive lives. Peach trees were also used as
living fences, and were densely planted to form hedges around southern
plantations.

Seedling Pear

As farm orchards of appl es and peaches were sown in the ea rly ti11 century
colonies, pears were being introduced into the New World by the French in
Nova Scotia, Cape Breton, Prince Edward Island, and Montreal, Canada.
Ry

16 00

the French h ::id done more to domestic::ite the pe::ir th::in ::iny

country. Pear cultivation in France is known to date to the 9 th century,
when Charlemagne, ruler of the Franks, had numerous varieties of pears
cultivated. In 1608 Olivier De Serres, the Fr e n c h "Fath er of Agriculture,"

wrote the first origin al horticultural text since the Roman Empire, and
described numerous varieties of pears, including summer, fall, and winter
ripening vari eties. In 1628 the F re n c h horticu ltural write r Le Lectier
described 254 pear varieties (Hedrick 21: 18).
French immigrants bro ught fruit seed s to the New Wo rld, like English

settlers in Massachusetts and Virginia. While the cultivated varieties of
pear trees th ey had left behind in Fran ce bore fine dessert fruits, the fruits
uf Ll1ei1

~eeu li1115

pear

tree~

i11 tl1e Ne w Wudu were 11ut 15uuu tu eat ra w.

French missionaries and settlers sowed pear seeds around th eir dwellings
and established mixed farm orchards of pears and other fruits. French
missionaries introduced the pear to the aboriginal peoples of Canad a, just
as Spanish missionaries were introducing the peach to American Indians
in Florida and the Gulf States. The dispe rsal of these fruits fo llowed the
missionaries' migrations into the interior of the continent. By 1629 pear

18

Fruitful L egacy

C H APTE R

I: F RUI T I N TRODU C TION AN D COLON IZ ATIO N , 1600- 1800

seeds had arrived in Massachusetts from England and were sown within
farm orchards and around farmhouses. Pears were sown less pro lifically
than apples, howeve r, as seedling pears had fewer uses and had to be
cooked before consumption. Seed ling pears were mad e into an alcoholic
beverage called perry, but this was much less common than cider, and
seedling pears were fed to livestock . Seedling pear orchards were found
more in the cooler northern climates of the country.
European settlers were not the first orth Americans to grow fruits. In
the mid-15oos, when Europeans made their first contact with American
Indians, plums were found growing in the villages of n ative peoples
(Hedrick 33, 27). These plums, o f which there are many native species, did
not become commercially important in the orchards of Euro-Americans
until the 1800s when the first native plum varieties were created. (In the
mean time, European plums were introduced and planted in orchards by
European se ttlers.) Native plums were important subsistence fruits for
American Indian s, and were gradually adopted in the farm o rch ards of
European settlers. The Chickasaw plum, Prunus angustifolia, was among
the most palatable and widely grown native plum east of the Mississippi.
After contact with Europeans, American Indians acquired apple, pear,
and peach seeds through trade with settlers and through missionaries, and
hegan to cultivate these non -native fru its.

American Indian Cultivation

The mid-16oos gave rise to the beginning of orchard fruit development in
A m e ric::i . Within the first 50 ye::ir s of settlement, F uro-A m e ri c::i n s beg::i n t o

improve the quality of fruits tl1ey had brought as seeds from tl1e 0 Id World.
T he fruit gardens of wealthy landowners and gentlemen farmers became
t h e first h orticultura l exp erim e nt station s, a s fruit collect ors a nd early

connoisseurs began the process of selecting particularly good seedling fruit
trees and pro pagating them vegetatively through cuttings to create clones.
By the 1650s, the first American varieties of apples had been created by
selection from seedling trees, a nd among the first varieties were two that

First American Varieties

would h ave gr eat commercial importa n ce until th e zorh century. R oxbury

Russet, an apple with a brown, russetted skin and a rich acid flavor, was
created within th e d eveloping city of Boston in Massachusetts. Rho de
I:s la m.l Gree11i11g , a u apple witl1 a pale yelluw -gree11 :ski11 a m.I a uri:sk aciu

flavor, was anoth er early American variety created in the co lony o f Rho de
Island. Roxbury Russet and Rh od e Island Green ing were unusual for their
time in that their popularity spread beyond the vicinity of their development
and became regionally important for cider and as good dessert fruits.
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In the mid-16oos, another trend was beginning that would gradually change
orchard fruits in the New World: a trend towards the use of young trees
for planting o rchards, rather than starting by seed. The first importation
of grafted fruit trees was recorded in 1647 when the Dutch governor of
New York acquire d a pear tree from Fran ce. T he young pear tree was
the Summ er Bon Chretien variety, possibly the progenito r of the Bartlett
variety, and it was shipped from Holland across the Atlantic in a barrel
and presented to Governor Peter Stuyvesant at his mansion house in New
Amsterd am.
Govern or Stuyvesant was an avid fruit collector and is known to have
developed a large and highly varied fruit garden named "The Bowery."
Planted in the governor's fruit garden and tend ed by slaves, the imported
pear tree lived for the n ext 200 years as the city streets of the newly named
New Yo rk City grew up around it, and the Revolution ary and Civil Wars
came and went. T he huge old tree was destroyed in 1866 when a runaway
dray, or d elivery wagon, collided with it at the corn er of T hird Avenue and
T hirteenth Street (Beach 05: I, 18). The gen es of the early French pear lived
on, however, in the many cuttings taken from the tree. These cuttings were
distributed among Dutch settlers along the Hud son Valley. Commercial
pear growing, which still exists in the Hudson Valley today, can be traced to
the 1i h century Dutch settlers who had access to trees of French varieti es.

Seedling Tree Longevity

Although Governor Stuyvesant's pear was the first recorded importation
o f ::i fore ign fruit tree, ::i n even o ld e r impo rted p ea r is kn own to h ave b een

grown on American soil from 1632- the Endicott pear. Owned by Governor
John Endicott of Massachusetts, this was a seedling tree rather than a
va riety a nd it's unknown whethe r t h e tree was sta rted from a n impor ted

tree or from an imported seed. Perhaps mo re remarkable than the recorded
history of the tree is the fact that the tree is recorded as presently alive,
m a king it m o re tha n 375 years o ld! G rowing o n E ndicott Stree t in D a n vers,

Massachusetts, this pear tree has survived damage by hurricanes in 1804,
1815, 1843, and 1934, and a severe attack of vandalism in 1964. After each
round o f d am age, the seedling t r ee re-sp routed fro m th e trunk a nd re -grew.

In 1997 the tree's germplasm was conserved in perpetuity by its addition
to th e pear collectio n of th e Natio nal Plant Ge rmplasm Reposito ry in
C ur va lli:s, Orq:;uu (Pu :sl!llau, UL: 11.p).
Beginnings of Grafting
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Once the first American apple varieties we re developed and the European
varieties of fruit trees were introduced , the pract.ice of fruit tree grafting
began in America. The technique of grafting a shoot of one young fruit tree
of a kn own variety onto the roots of a wild and vigorous seedling
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GRAFTED TREE

scion wood
(variety)

....- fruit c;.1111rc;.

Figure i.12: Diagram contrasting
the form of a seedling tree with a
grafted tree (S. Dolan).

graft union

root~

rootstock
(seedling)
ONE WHOLE TREE

TWO TREES IN ONE

tree had been performed in ancient Rome and C hina. However, it wasn't
until cultivated varieties were avai lahle in the mid-ti11 century that grafting
began in America (Beach 05: I, 25) . Throughout the late 1600s and much of
the 1700s, grafting was practiced to a very limited extent by educated fruit
g r owers ::m d som e e::irly nurseries, su c h ::is the R::ill s

urser y in Virg ini ::i .

Fruit collectors with fruit gardens and leisure time were the first nurserymen.
T h ey propagated Euro pean varieties of pear, plum, peach, and later o n

apricot, nectarine, and fig from young imported trees by taking cuttings
and grafting them onto the roots of fruit trees grown from seed in America.
T he combinatio n o f the sh oot fro m the tree that wou ld produ ce good

fruit- the scion- in union with the vigorous roots of a tree grown from
seed- the rootstock- was known to produce a clone of the fruit variety

Figure i.13: Diagram showing

w ith m ore hardiness and vigor tha n an ungraftcd tree (Figures i.12 a nd i.13).

the st ep s involved in g rafting

Grafting was, however, regarded with su spicion by the majority of farmers

scionwood to a rootstock
(from Lowther 1929, courtesy
of New York State College of
Agriculture).

i11 A111erica, a m.l 111 u~t fan11 urcl 1 aiJ ~ re 111a i11eJ cu 111p u~eJ uf ~ eeJ li11g tree~

rather than variety trees for the n ext 150 years. One reason for the American
farmers' lack of interest in grafting and growing fruit varieties was the
suitability of their seedling fruit trees for cider and animal feed. T he diverse
characteristics of seedling tre es worke d well for cider production, as a
blend of many different apples produced good fl avor. Additionally, the
continuous, non-synchronous nature of seedling fruit bearing extended
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the season of harvest. Cider was equally important in the farm economy
of .England , though farm orchards were smaller in size than in the United
States. In England cider served as wages and was used for b arter and
sustena nce . It has been suggested that th e popularity of cider in England
may have also imped ed the development of grafted apple varieties there.
Only in countries where dessert apples were more important than cid er,
such as in France, did farmers have a compelling reason to develop and
graft true varieties (Rosenstein 96: 159).
In the last two decades of the 1i 11 century, French Hugueno ts settled New
Rochelle in Westchester County, New Yo rk, and brought with them the
pear varieties Doyenne, Brown Beurre, St. Germain, Virgouleuse, Winter
Bon C hretien, Bergamot, and Jargon elle as young trees from Fran ce
(Hedrick 21:49). Quakers from England settled in Philadelphia and sowed
all kinds of hard y fruits, including apples, pears, peaches, cherries, and
plums. As the century closed , Fren ch settlers that had colonized southern
Canad a in the early 17th century were spreading into the upper Midwest,
including Michigan and Illinois. These settlers sowed pear seeds around
their farmhouses and among the apple trees in their farm orchards. The
pear trees that emerged shared similar characteristics due to lesser genetic
variability among pear seedlings than apple.
Seedling Tree Vigor

T he majority of pear trees sown along the river valleys of the upper Midwest
by Fren ch settlers appear to have been related to the variety Doyenne. This
is a m e dium -sized turbinate o r bulbo us p ear, w ith a c lea r, le m o n -yell o w

skin. More remarkable than the see dling fruits, which were no t so fine
quality as the true variety, were the vigor, productivity, healthfulness and
lo ngevity of the trees. T h ese t rees grew up to

80

feet in h eight, w ith a

10-

foot circumference trunk. They bore fruit heavily and were immune to
the disease, fire blight. Two hundred years later, at the end of the 1800s,
t h ese distinctive trees could still be found g rowing alon g t h e D etro it River

(Hedrick 21: 52).
Naturalized Seedlings

By

i700

some of the E uro pea n o r ch ard fruits b rou ght to th e N e w Wo rld

as seed s had escaped from farm orchards and fruit gardens and began
to naturalize. Both peach and che rry spread p rolifically th roughout
tl1e

culuuie~,

wit11 pead1 uaturaliz iug tltruug l1uut tl1e 111iu- Atla utic auu

southern colonies, and cherry more abundant in th e n orth. William Penn
observed naturalized peaches around the outskirts of Philad elphia in 1683,
and fro m Pennsylvania through the South , th e peach was regard ed as a
weed. Spread tlu-ough anim al feces and easily sprouted from the stone,
seedling peaches flourished along early wagon road s and forest edges.
One writer o bserved that during the 1700s, when a pine forest was cleared
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in Virginia, a peach grove would generate in its place (Hatch 98: 82). The
peach tree was such a common sight that the early American botanist john
Bartram mistakenly classified the peach as a native plant.
Naturalized che rries were almost as comm on in th e n orthern states as
seedling peaches were in the South, where they were better adapte d to
cooler temperatures and were spread by bird s. Cherries were introduced
in the early 1600s and were possibly the first ornamental plants in America.
T hey were used to d ecorate the yard around the farmhouse, to line the
drive of a wealthy landowner, or to make a border around a fruit garden.
During the 1600s, cherries were brought from Europe in the seed s of two
species: Prunus avium, the Mazzard or sweet cherry, and Prunus cerasus,
the Cherry plum or sour cherry. Scions or young shoots of choice English
varieties were imported by wealthy gentry, and fine grafted specimens such
as May Duke and Carn ation were planted in the fruit garden. However,
peasant farmers regarded sweet and sour cherries as a luxury because
they had limited culinary uses and weren't used for c ider or livestock
feed. Consequently, cherries were rarely found en mass in farm orchards.
Instead, one or two cherries around the farmhouse provided a dried
fru it treat rather like candy, and plenty of early summer fruit for p ies and
preserves.

Seedling Cherry

Damson plums and quince we re fruit s commonly found around the
farmhouse in the early 1700s, along with sweet and sour cherries . Damson

Seedling Plum

is th e n a m e for b oth th e F uropea n plum sp ecies Prunus institia, a nd its

cultivated variety, Prunus institia 'Damson.' T he Damson grown in the
farmyard was n ot the choice variety, but the vigorous and adaptable seedling
tree of the Eu rop ean sp ecies pro duced good c ulinary fruits. T his p lum was

named for the ancient city of Damascus, and by th e time it appeared in
the American farmer's yard, it was little altered in more than 2,000 years.
Quince was a popular farmyard fruit tree in the no rthern colonies during
the 1700s, but it diminished in importan ce over the next hund red years.

Seedling Quince

Quince (Cydonia oblonga) is a n ancient fruit like th e D amson plum.

Named after a city on the Isle of Crete, it was mentioned by ancient writers,
including Pliny. Quince was the standard medieval fruit in Europe, where it
wa~

value u fur pie~ a!IU pre~erve ~ (Gree uuak 8j: LL) . Q uiuce

i~

au a u a plau le

plant that grows as a small, crooked , often multi-trunked tree o r large
shrub with a broad, rounded crown. It thrived in p laces where other fruit
trees would n ot grow, such as boggy patches of poorly drained soil and at
fence corners. Today the quince is relatively unknown, its demise is due to
the unpalatability of the fruit when eaten raw and its high susceptibility to
fire blight. Described as a hybrid in taste between orange, apple, and pear,
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quince must be cooked before eating. By the 1800s interest in preserving
the fruit had declined along with the rising popularity of good dessert
fruits that could be eaten raw. T he fragrant but lowly quince was the first
European fruit introduced to America to become relatively forgotten.
First Commercial Nursery

T he most important event in the history of fruit growing in America in the
first ha lf of the 1sr1i century was the establishment of the first commercial
nursery. T his made fruit varieties more widely available. Robert Prince, a
Long Island landowner associated with the French Huguenots, established
a commercial nursery in Flushing in 1730. T he Prince Nursery was the only
one of its kind at the time and a huge comm ercial success . T he nursery
imported cultivated varieties of fruit trees from Europe, propagated them by
grafting, and sold them to midd le class and wealthy landowners, including
George Washington and Thomas Jefferson. T he nursery served as a conduit
for the introduction of many European fruit varieties into America, and the
grafted trees were rapidly planted in fruit gardens throughout the colonies,
replacing inferior seed ling trees.
T he Prince Nursery was also highly significant for the creation of many
new fruit varieties in America. T he Princes became expert breeders as well
as fruit growers, and several generations of Princes created new American
va ri eties that wou ld hecome important comm ercial crops. The Prince
Nursery was the country's preeminent nursery in the 1700s early 1800s,
until the 1860s when the commercial enterprise was closed and the vast
pla nt coll ection was develo p ed into th e T.innaea n Rota ni c Gardens.

European Cherry Varieties

Twenty years after the opening of the Prince

ursery, European varieties

of cherry were first offered for sale in America. C h erries were among t h e

first European varieties of fruit to be distributed in the New World through
the Prince Nursery, long before European peach varieties were offered.
However, unlike peac h a nd apple, c herry would be r elatively unchanged by

America, as few American varieties would be developed. T he cherry species
Prunus avium and P. cerasus are more gen etically stable than peach or
apple, a nd have a much lower tend e n cy to hybridize or mutate to become

new varieties. The European varieties offered by the Prince Nursery in
1750, such as Carnation, May Duke, Morello, Kentish, Ox Heart, Black
Hearl, a uJ BleeJi111;; Hearl, re111ai11 e J i111l-'urla11L Ll1ruu1;;l1 Lite :.w'" ce ulu r y.
Early American Apple Varieties
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As European cherry varieties were made com mercially available in the
1750s, two more important American varieties of apple were introduced.
Baldwin, a yellow-red -skinned apple with an acid fl avor, was developed
in Massachusetts, and Newtown Pippin (also known as Newton Pippin ,
Yellow, Green, or Albemarle Pippin), a green-yellow-skinned apple with a
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brisk acid flavor, was develo ped in New York. These early American apple
varieties are among the most significant ever created.
Baldwin is a winter apple well adapted to Massachusetts growing conditions.
Because it could be harvested in October, it could be stored throughout
the winter and spring. Its popularity soon spread beyond the bounds of
the state, and during the next 50 years it became the most widely planted
apple variety in New England. By the mid-18oos Baldwin was the most
important commercial apple variety in New England , and it held this status
until the early 20r11 century when its lack of cold hardiness and tendency
to produce fruit biennially hampered its commercial viability. Har vested
even later than the Baldwin is the Newtown Pippin, which could be picked
in November. Its excellent storage qualities m ay have lent the apple its
legendary status amongAmerican apple varieties. Newtown Pippin was the
first American apple variety to be exported, which established credibility
abroad for American fruit growing. The circumstances behind ewtown
Pippin's exp ortation were unique, and preceded the transatlantic export
of other American apple varieties by more than half a century.
In 1759 when Benjamin Franklin was serving as an American diplomat in
London, he requested the shipment of several barrels of Newtown Pippin
apples from New York. Franklin may have suspected that the compl ex
taste of the apple would remind the English of their own Pippin varieties
and be readily accepted , or perhaps the ap ple's good keeping qualities
influ e n ced hi s selection ; but e ith e r w::iy, the Newtown P ippin s completed

the voyage in good condition and were well received in London . T his led
to the regular shipment of Newtown Pippin apples to England, and also
to requests for scio n -wood from the trees for grafting.

Newtown Pippin was the first New World fruit variety to be introduced

First Apple Exports

into the O ld World , where it was p la nted in the testing ground s of the

London H orticultural Society (later to become the Royal Horticultural
Society). However, a shorter growing season and different soil type led
to the Newtown Pippin being inferior in quality w hen grown in Britain,

fueling the demand for American imports. Newtown Pippin's popularity
in England exp anded in the 1800s when it led the way for the exp ort of
1ua u y ull1e1 Au1e1icau apple~ . Newtuw u Pippiu u1d1a1J ~ iu New Yurk were

among the first commercial orch ards in America. T hese orchards, north of
New York City, were planted alm ost exclusively for transatlantic shipment
of their fruit to England.
In 1767, the Prince Nurser y offered European varieties of pear for sale for
the first time. The nursery had almost exclusively wealthy customers, who
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acquired choice pears from France for the ir fruit gardens. Unlike seedling
pears, h owever, p ear varieties did not become a feature of farm orchards.
During the late 1700s, peasant farmers continued to sow farm orchards
from seed, and apple was still by far the m ost comm on fruit grown. Peach
was the only other farm orchard fruit of significant acreage. As th e Prince
Nursery offered European pears for the first time, T ho mas Jefferson was
beginning to plant fruit trees at his mountainto p estate, Monticello , in
Virginia. Jefferson was an avid fruit grower and collector, and a regular
custom er of the Prince N ursery.
Jefferson's Fruit Garden
and Farm Orchard

Figure 1.14: Contemporary
ae ria l ph o tograph a nd

perspective drawing of Thomas
Jefferson's 18th-century fruit
gard e n at M onti ce ll o , including

the sout h orchard (drawing by
Lucia Stanton, courtesy of the
T h o ma:; Jcffc r3on Foundation ,

Monticello).
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Between 1767 and 1814, T homas Jefferson d evelop ed a six-acre fruit garden
or fruitery, as he called it, and a 400-acre farm orchard, along with two
vin eyards, two nurseries, and variou s be rry-fruit growing areas (H atch
98: 7). Jefferson 's estate exemplifi ed the two forms of orchards in colonial
America: the fruit garden and the farm orchard. When fully develop ed , the
fruit garden (which included the South Orchard,) contained more than 170
varieties of fruit trees including apple, pear, peach, plum, cherry, nectarine,
apricot, quince, and almond (Figure 1.14). M ost fruits we re Eu rop ean
varieties, though Jefferson did acquire some Am erican apple varieties .
T hrough the Prince N urser y and his person al contacts ab road , Jefferson
amassed a large collection of fruits from other countries, including Italy,
Fra nce, Belgium and England. In 1778, Jefferson d ocum ented his fruit
garden in a plan drawing, and kept meticulous no tes and observations
of his fruit c ultivation. The 1778 plan is the most detailed record of an
18t 11 -century

o r c h::ird in Ame ri c::i . Tt indi c::ites th e hig hl y controll ed ye t

orname ntal d esign of the fruit garden. Fruits were separated by sp ecies;
i. e., apples from p ears and p eaches from plums, and were spaced o n a
g eom etric grid t h at varied by sp ecies. Apple trees were pla nted o n a 25 x
40 -foot grid , p each t rees at 20 x 25 feet, a nd other species at 25 x 25 feet.
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In contrast to Jefferson's fruit garden , which was tended by European
garden ers and slaves, the 400-acre farm orchard was untended, had no
strict geometry, and contained only two species of fruit: apple and peach.
T he apple and p each trees were of no known varieties, as the trees were
started from seed. T his working orchard had a dual utilitarian purpose:
the apples were for cider, and the peaches were for livestock feed.
Jefferson was very familiar with the English horticultural writers of his
day. He was influenced by Batty Langley's Pomona, who's recommend ed
European varieties for the fruit garden were made available through the
Prince Nursery and other nurseries emerging in the eastern cities . Jefferson
also acquired Philip Miller's The Gardener's Dictionary, published in
1768, which advocated the growing of fruit in the fruit gard en rather than
the orchard, as it would provide both fruit and pleasure. By 1771, Jefferson
and other gentlem an farmers of his class could choose from 31 European
varieties of plums from the Prince N ursery, including the celebrated Green
Gage, and many European varieties of apple. Sixteen years earlier, a Surrey
County, Virginia nursery had advertized a d ozen European apple varieties
for sale in the Virginia Gazette (Burford OT n.p. ).

European Plum and
Apple Varieties

That same year, in 1771, only five American varieties of fruit were available
for sa le, indi cating the n ascent stage of American fruit development. All
five varieties were apples, and of these only two would become significant
varieties: Newtown Pippin and Esopus Spitzenburg. Recently developed

Early Apple Development

by ::i nutch fa rme r n::imed Spitzenburg ::it Fsopus in the Hudso n Vll ll ey, the

Spitzenburg was a yellow-red a pple with an acid flavor. T he Spitzenburg,
like the Newtown Pippin, rose to considerable econ omic importance in
the 19th century, m ostly due to its la rge size, attractive color a nd exception al

flavor. Jefferson was among the first settlers in Virginia to plant both of
these varieties and is credited with introducing and naming the variety
Ralls G e n et. Ralls Gen et was a popular app le in Virg inia in the 1800s,

though its fame is attributed more to its offspring Fuji, a variety d eveloped
in Japan in 1962.
When the Revolution ary War erupted in 1775, America was a land of
13 English colonies po pul ated by merely 2.5 millio n p eople of mostly

Beginnings of Commercial
Horticulture

E 1115li~l 1 l1e1ila15e, am.1uy111a11 y 111u1e 111illiu11~ uf Arne1ica11 l11uia11~, wl1u~e

populations were rapid ly d eclining. Most settlers were peasant farm ers
with little more than a few acres of land and a lifestyle that revolved around
th eir farm crops and local hamlet. Farmers living close to a city would haul
some of their produce to market by horse and cart for sale or barter, but
most of their yield stayed on the farm for home con sumption. On ly land ed
gentry had access to a broader network of good s and services, as their
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zone of influence and opportunity extended beyond their own colony and
they could acquire good s from England. 'transatlantic commerce did not
exist before the Revolutionary War, as the colonies had n o leverage to sell
goods fo r p rofit to their colonial ruler. After the war, the great potential for
export trade with England was stymied by furth er hostilities, m anifest ed
in Pres ident Jefferson's emb argo o n inte rn ation al trade in 1809, and the
outbreak of the War of 1812. More th an a generation would pass before free
trade o pened up between America and E ngland, feeding the development
of the first commercial orchards.
Spanish Fruit Introductions

As the Revolutionar y War raged in America, several th ousand miles to
the west Spanish monks were beginning to transform land through the
introduction of exotic fruits . In the western part of what would become
Texas, in Arizona, New M exico and throug hout California, Spanish m onks
were d eveloping mission s with exten sive farm orchards and vineyards .
H owever, m ost of the fruits introduced by the Sp anish were different to
the hardy fruits introduced into colonial America. Generally these fruits
were n ot hardy in temperate climates, but were o ften M editerranean or
sub-tropical fruits, requiring hot summers and mild winters t o thrive.
Sp anish m onks brought figs, o lives, oranges, d ate palms, p om egran ates
and grapes to the New World as seeds, and cultivated them intensively for
the next 50 yea rs. T hey also hrought the seeds of some temperate fruits,
such as apple, peach, and pear.
As th e Sp ::m i sh a rri ved in th e

e w World th ey e n c ounte r ed ex te nsi ve

irrigatio n systems created by native peoples. T hese early irrigation systems
of the ew World, hand-dug diversion channels and ditch systems that
inunda ted fields with river wate r, wer e p ossibly conte mp o ra r y wit h the

irrigation systems of ancient civilizations along the N ile, Euphrates, and
T igris Rivers . Spanish mo nks ado pted these method s of irrigation fo r
t h eir missi o n o rc h a rd s, a nd u sed t h o u sand s of n ative peo ples to work

the land. Mission orchards were compose d of a pples, p ears, p eaches,
olives, and oranges, though seedling oranges were by far the most extensive
fruit g r own. T h ese fruits w e re n oted by t h e En glis h n aval o fficer Capta in

George Vancouver in 1792, upon his arrival at the Santa C lara and San
Buena Ventura missions.
Seedling Orange

28

T he orange's jo urn ey to th e New Wo rld was via a lo nger route tha n
the other fruits, however. C itrus fruits are native t o western China and
northern India, and were introduced into Spain by Moguls in th e early 13'h
century. T he seeds brought to the New World were the distant offspring
of these M ogul fruits. T he Sp anish seedling orange became n aturalized in
California, and was an important food source for the nex t hundred years,
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until superseded by the Navel Orange, the first successful orange variety
in the United States (Lowther 14: lll, 1475).
In 1776 the United States of America d eclared independen ce fro m its
colonial ruler, England , and a mercantile economy began to stre ngthen.
Commercial plant nurseries eme rged in every state and with improvement
in availability, a few cultivated varieties of grafted fruit trees were planted in
farm orchards for the first time. T he 1780s saw an increase in the creation of
North American varieties of apple, with three varieties becoming importan t
beyond their centers of origin : Yellow Belleflower, Westfield Seek-NoFurther, and Fameuse . Developed in New Jersey, Yellow Belleflower is a
winter apple with a pale yellow blushed skin. It became one of the most
important commercial varieties in the Northeast during the 1800s, though
it is probably even more renowned for its association with the discovery
of the (Re d) Delicious variety in the late 1800s . T he appearance of the
variety Delicious as a chance seedling tree in an Iowa orchard of Yellow
Belleflower was one of the most important discoveries in the history of
apple development in the United States, and will be described in chapter
three. The curiously named Westfield Seek-No-Further was one of the
only important apple varieties to be developed in Connecticut. Fameuse,
a Canadian apple, had its ancestry in the seedling apples of French settlers
along the St. Lawren ce River.

More Early American
Apple Varieties

During the 179os, American varieties of plums were created and offered for

First American Plum Varieties

sale for th e first time . Willia m Prince of the Prince

ursery, w h o h ad b een

experimenting with the Green Gage, the European standard of excellence
in plums, developed several new varieties, named White Gage, Red Gage,
a nd Prince's Gage. T h e 1790s also saw the Eu ropean a pricot variety J\1oor

Park for sale at th e Prince Nursery for th e first time, a variety that is still
considered to be one of the best apricots. Euro pean n ectarine and peach
varie ties were also availab le for t h e first time. T h e b est n ectarine varieties

were considered to be Red Roman and Yellow Roman, and among the best
peaches were Breast of Venus (Poppa di Venere), Vaga Loggia, and Green
N utmeg, all n o lo nger availa ble in America.

Coincidental with th e commercial introduction of European varieties of

First American Peach Variety

peacl1 w a~ Ll1e c realiuu uf Ll1e fi.r~ l Au1e1icau p eacl1 variely, H ealli C liui:;,

and its advertisement for sale at th e Prince Nursery. Heath Cling was not
only the first-named American peach, it would become the most acclaimed
variety, and would be sold universally throughout the 1800s. One legend
of the origin of the Heath Cling places the peach on Long Island, where
William Prin ce, Sr. is thought to have foun d a n aturalized seedling tree
growing on a heath. T he name Cling is derived from the nature of the fruit,
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of which the peach has two types, the clingstone and the freestone. The
types are distinguished by whether the flesh clings to t he pit. H eath Cling,
other peach varieties and choice plums, nectarin es and apricots were all
available for the fruit garden s of the wealthy as the 18th century closed.

Summary
T he 1600to1800 period of fruit introduction an d colonization in America
centered on the 13 original colonies and the Spanish missions of the
Southwest. Fruit introduction s were primarily from seed , and throughout
this 200-year p eriod the most common o rchards were three- to five-acre
farm o rchards of seedling apples wit h approximately 50 trees per acre.
Farm orchards lacked a regular geometry, as they were sown, rather than
planted out, and con sisted of wild-looking, unpruned trees, with very tall
trunks, greater than six feet. Lower limbs were browsed off by livestock or
wildlife. Apples were grown primarily for cider, while peaches, commonly
grown in farm orchards of the southern colonies, were used for animal
feed.
A small number of wealthy settlers had fruit gardens. T hese were small,
encl ose d ornamen tal spaces in which fruit trees were in ten sively grown
and highly managed. By the late 18th century, numerous European varieties
of fruits were available for sale through commercial nurseries, the most
import ant b e ing the P rin ce

ursery ofT o n g Tsland,

ew York. F uropea n

varieties were planted in fruit gardens as grafted trees, where they produced
fine dessert fruit.
T he first fruit varieties developed on American soil were of apples from
seedling farm orchards, and then later in the fruit gardens of wealthy
fruit collectors. Later in t h e 18th cen tury, Am e rican varieties began to b e
developed by commercial nurseries. By t he end of t he 18th century, fruit
garden s had reached their zenith in fashio nability and sophistication, and
som e farm orchard s were begin ning to contain o n e or m ore grafted trees

of apple, p each, or plum so that their fruits could reliably be enjoyed as
raw, fresh fruit.
As th e 18rh century closed , seedling apple, cherry, a nd plum had been
dispersed through out New England and to th e upper M idwest, and
appl e a nd peach had been dispersed throughout the mid-Atlantic and
southeastern states. Pear was grown predominantly on a limited scale in
farmyards throughout th e northeastern states, but could be found on a
large scale in orchards of French varieties in the Hudson Valley and o n
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Long Island in New York. Seedling oranges, olives, figs, and grapes had
been dispersed throughout present-day California and western 'lexas by
the work of Spanish monks, and Am erican Indians had both introduced
European settlers to native plum species, and received many exotic fruits
from the Old World . By 1800 th e United States of America had been seeded
with a great gene pool of European and Asian fruits, and this pool would
give rise to the golden age of fruit growing in th e 19 r11 century.
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American fruit varieties, collectors,
connoisseurs and entrepreneurs

The "Golden Age"

he 1800s are known as the "golden age of pomology," the period
in which pomology- the science and practice of fruit growingproduced hundreds of new and diverse varieties of fruit. In this
period, cultivated varieties of orchard fruits were spread to every state of
the expanded union, and commercial orchards were developed in every
part of the country. T he period from 1801to 1880 was also the preindustrial
age of American orchards. It was the period before science and technology
entered the orchard, when "orcharding" became an acceptable way to
earn a living, and when orchardists could be found hand-washing their
trees with soapy water to keep diseases at bay. Some of the most long-lived
orchard trees in the n ational park system d ate to this period, such as apple,
pear, orange, walnut, pecan and olive. These trees symbolize the period in
which American orchard fruits helped build a sense of national identity
and were cherished for their uniqu e taste and appearance.

Early 1800s Status

At the outset of the 19r11 century, most American o rch ards in the land
area east of the Mississippi River were farm orchards . T hey consisted
mainly of apple trees of unkn own variety, grown from seed rather th an
grafted (Figure 2.1). Fruits that could be eaten raw were uncommon in the
diets of ordinary citizens, as only th ose fruits from cultivated varieties
were generally good to eat as fresh fruit. For the most part, only wealthy
lan down ers grew true varieties of fruits in fruit gardens, an d the vast
majority of varieties were of Euro pean origin. Very few Americans were

T

tr::i in P.rl in h ortir.11lt1irP. ::inrl F1iropP.

w::i~ ~till

t h P. r.P. ntP.r of h o rtin1lt1ir::il

art and science. However, the United States leapt into a more diversified
period of fruit growing in the first decade of the new century with the
develo pme nt of h ortic ultural organizatio n s a nd the publicatio n o f the first

American horticultural literature.
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Figure 2.1: Historic photograph
of a seedling apple tree displaying

a characteristicall y tall trunk and
ver y large size. The tree was 100
years old when photographed,
Beckwith, NY (from Lowther,
1914 , courtesy of the Encyclopedia
of Horticulture Corporation).

In the early 1800s, societies were formed throughout New Engla nd and
in many of the original colonies to promote agriculture and horticulture
and disse min ate mu ch-neede d information to amateur growers. T he
Massachusetts H orticultural Society and the Albany Horticultural
Society were am ong the most influential early organization s. T he first
horticultural book for an American audience was published in 1803 when
William Cobbett, an American gentleman farmer, revised and edited the
most important English horticultural book of the time. Cobbett took
William Forsyth's 1802 book, Treatise on the Culture and Management
ofFruit Trees, the most widely read book of fruit growing in England, and
presented it to Americans as An Epitome of Mr. Forsyth's Treatise on the
Culture and Management ofFruit Trees. Cobbett criticized his fellow fruit
growers, saying American orchardists were slovenly and " . . .they plant and
th ey neglect . . .," but despite this disparagement, the book was very popular

Advent of Horticultural
Societies and Literature

:rnd infltJenced t h e g rowing of c tJl t iv::ited v::irieties in Am e ri c::i
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Bernard McMahon's American Gardener's Calendar of 1806 was the first
original American horticultural work. Like Cobbett's book, M cMah on's
Calendar e mphasized the n eglecte d and unprun ed n ature of farm
orchards, and provid ed the first rudime ntary guid e to the care of fruit
trees in America. He encouraged farmers to let hogs and poultry manure
t heir orchards, and to stake and prun e young fruit trees . McMaho n's and
Cobbe tt's b ooks portrayed an image of fruit growing as a seriou s and
skilled enterprise on American soil. While farm ers were slow to adopt
th e autho rs' laborious suggestions for the treatment of orchards, the book
stimula ted a widespread interest in fruit varieties .
Commercial Fruit
Characteristics

A sharp increase in the rate of development of American apple and peach
varieties came with the turn of the 19th century. While the overwhelming
majority of varieties offered by nurseries would remain European until the
1830s, a considerable number of American varieties were appearing and
some would later have great commercial s ignificance. Foremost among the
new apple varieties was Ben Davis, a yellow-red striped apple developed in
Virginia at the turn of the century (Figure 2.2). D espite widespread criticism
of its thick skin and faltering flavor, during t he 19th century the variety rose
to prom inence as the most wid ely grown commercial apple between the
32 11<l and 4211<l parallels. One hundred years after its d evelopment, Ben D avis
was grown from coast to coast, generally south of t he Mason-Dixon Lin e.

Figur e 2 . 2 : Watercolor paintings
of Ben Davis (left) and King of
Tompkin s County (right) apple
varieties (fro m Beach , 1905

courtesy of New York State
Experimen t Station ).
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/
Figure 2.3: Watercolor paintings
of Winesap appl e variety (fro m
Beach, 1905 courtesy of New

York State Experiment Station).

T he Ben Davis apple set an early precedent for the qualities sought in
a comm ercial apple variety. Even before comme rcial orchard s were
legitimate enterprises, Ben D avis inspired many farmers to rip out their
seedling trees and plant a field of the new variety. This occurred for several
reason s. First, Ben Davis was well adapted to the growing condition s of
the warmer regions where cold winters could occur, a quality that was
lacking in many European varieties or seedling apples . Second, it bore fruit
early in li fe, a valuable characteristic when apple trees of the time could
take 12 years to produce their first crop. T hird, Ben Davis bloomed later
in the spring than most of its seedling cou nterparts, avoid ing frosts that
would ordinarily kill blossoms and reduce the crop yield. Finally, and most
importantly, its particularly thick skin resisted bruising, allowing the apple
to be transported in barrels and present a good appearance at journey's
end. T he frequently d ocumented criticism of the palatability of the Ben
Davis ap pl e is at o dds with the ap pl e's widespread planting. This implies
that Ben Davis was ahead of its time in having commercial qualities that
ranked higher than taste, a phenomenon n ot en countered in the selection
ofv::irieties until th e 1900s.

King of Tompkins County, Northern Spy, Winesap, Mcintosh, and Rome

Apple Variety Diversity

Beauty were five oth e r impo rtant app le varieties develo ped at the t urn of

the 19th century (Figures 2.2, 2.3, a nd 2-4). King and Northern Spy were both
from New York, which was beginning to lead the nation in apple growing.
Mcintosh cam e from Can ada, W inesap was d eveloped in New Je r sey, a nd

Rome Beauty was on e of the first important varieties to be d eveloped in
Ohio. T hese varieties gain ed popularity during the 19rh century and were
still well regarded at the tu rn of the zdh century. Mcintosh , a very h ardy

and thick-skinned apple, was well adapted to northern latitudes alo ng
with North ern Spy and King, whereas Winesap was a heat-loving apple
rall1e1 like Beu

Davi~,

am.I Ru111 e Beauty

wa~

p a rtic ularly guuu a t 11igl1e1

elevations. Of these varieties, orth ern Spy, Mcintosh, and Rome Beauty
would retain their perceived value for the longest duration. Northern
Spy was used to create disease-resistant (Malling Merton) rootstocks in
England in the 20th century, and Mcintosh and Rome Beauty were two of
very few 19t"-century commercial apple varieties to remain econ omically
important into the 21" century.
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T he large number of American apple varieties emerging at the start of
the 1800s was selected from a vast gene pool that had been seed ed and
spread throughout the early United States in see dling orchards. The
legenda ry but real figure of Johnny Appleseed actu ally contributed to the
vast dissemination of apple genes in this period, through his trade selling
apple seedlings.Johnny Appleseed, whose real name was John Chapman,
left his home state of Massachusetts in 1797 at the age of 23, to ply the rivers
of the Northwest Territory in a dugout canoe. Using Allegheny County in
western Penn sylvania as a base, Chapman paddled throughout Ohio and
parts of Illinois and Indiana, sowing apple seed s that he derived from the
pomace (mash) of cider mills.
Chapman cleared land areas beside rivers to establish nurseries of apple
trees sown from seed, and later sold two-year-old apple seedlings to settlers
on the frontier. He established numerous nurseries up and down the Ohio
Valley, and attempted to locate his nurseries ahead of new settlement so
that trees would be ready when settlers arrived. Noted by settlers as a
rather unusual individual, he lived a shoeless, spartan lifestyle with a burlap
shirt and tin pot hat, preferring to sleep out in the rough and commune
with nature than live inside a dwelling. However, many of the legends of
Chapman's colorful personality were probably fueled by an article in an 1871
issue of Harpers New Monthly magazine, "Johnny Appleseed: A Pioneer
Hero," by W.D. Haley. Chapman was a self-ordained missionary of the
Church of New Jerusalem, a Christian church based on the interpretation
of the bibli c::il w ritings ofFm::i nu e l Swedenborg , the Swed ish scie nti st ::i nd

theologian. Chapman and his fellow Swedenborgians believed that no
Figure 2+ Watercolor paintings
of Northern Spy (left), Mcintosh
(middle), and Rome Beauty
(right) apple varieties (from

Beach, i905 courtesy of New
York State Experiment Station).
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separation exists between the n atural world and the divine. In the words
of writer Michael Pollan, Chapman had the "flin ty toughness of Daniel
Boone with the gentleness of a Hindu" (Pollan 01 : 33) .
When Chapman died in Fort Wayne, Indian a in 1845, his seedling apple tree
nurseries were spread around four states on 1,200 acres of land that he had
purchased from his in come selling apple seedlings . Perhaps inadvertently,
or by intention, he had managed to accelerate the mixing and spreading
of millions of apple genes from the east throughout the former Northwest
Territory. The apple varieties Black Annette, Franklin, Ohio Nonpareil,
Western Beauty, and Ingram are believed to have been derived from the
seedlings spread by Jo hn Chapman (Burford OT n.p.).
As wealthy landowne rs and common farmers began to recognize the
benefits of American varieties in their adaptab ility to local growing
conditions, the growing of true varieties became more accept ed, and
farmers began to learn how to graft their own trees. Scion wood of cho ice
varieties was shared between farmers rather than bought from nurseries,
and farmers taught their sons and extended family members how to graft
a shoot to a young seedling tree (Figure 2-s). As the practice of grafting
spread during the early 19th century, farm orchards of seedling trees were
gradu ally replaced with grafted trees of true varieties, and n ew orchards
were planted out with grafted trees rather than from seed. Coincidentally,
the number of American varieties of apple and peach exploded into the

Varieties Added to
Farm Orchards

th ou sa nds, so th at single town ships o r counti es h ad th eir own p artic ul a rl y

well adapted variety tlrnt local farmers grew exclusively with pride.
WHIP GRAFTING

BUD GRAFTING

Figure 2 .5: Diagram showing the
steps invo lved in wh ip grafting
versus bud grafting. The two
grafting meth o d s d iffer in the

type and quantity of scionwood
grafted to the rootstock (from
Lowther, 1914, courtesy of the
Encyclopedia of Horticulture
Corporation) .
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In the state of New York, where development of apple varieties was matched
only by the state of Massachusetts, the varieties grown were predominantly
of local origin. For example, Northern Spy and Mcintosh were grown in
northe rn New York, King of Tompkins County was grown in central New
York, Newtown Pippin was grown on Long Island, and Esopus Spitzenburg
was grown in the Hudson Valley (Beach 05: I, 38). Peach varieties were
still un common outside of fruit gardens from Pennsylvania to the South ,
though by the early 19t11 century some excellent American varieties had
been developed. Perhaps the finest was the old est, Heath Cling, though
the others, Oldmixon Free, Cling, Lemon Cling, Red Rareripe, and Morris'
White were regarded as good as any Euro pean peach variety.
Lack of American
Pear Varieties

Before the turn of the 19th century, pear growing was limited to the northern
states, and was localized in areas of French or Dutch influence, such as
the Great Lakes regions of New York, Pennsylvania, Ohio, Michigan and
Indiana, the Hudson Valley and Long Island areas of New York, and the
Mississippi Valley areas of Illinois and Missouri. Pears did not thrive from
Virginia to the South due to fire blight, though English settlers attempted
to grow their familiar Bergamot and Warden (Pound) varieties with some
success. Where p ear trees could be grown well, th ey were in limite d
numbers, as pears grown from seed were highly variable in size, shape,
color and fl avor, and were often hard -fleshed and astringent in taste. Th eir
uses were limited to cooking and to making pear cider or perry. The lack
of popularity of the pear, and its greater genetic stability than the apple,
meant the development of American pear va ri eties lagged far behind the

development of the apple.
Rise in Pear Popularity

T h e lack of p opularity of the pear c ha nged during the first h alf of the 18 00s

when a p ear-breeding craze in Belgium spawned a period of American
enthusiasm that lasted from 1820 until 1860. During this period , a flood of
n ew varieties a nd the d evelop m e nt of the first American varieties led to

the unparalleled popularity of the pear, before and since. Pear orchards
were heavily planted throughout New York, New England, and the upper
Midwest, and the fruits competed closely with apple in p o pularity. T h e

dramatic increase in popularity of the p ear in the early 1800s led Andrew
Jackson Downing Jr., a New York gentlem an farmer, landscape gardener,
a1d1ilecl a11J l1u1Lic ullurnl wriler, Lu Je:scriue Ll1e pear i11 184/ a:s " ... Ll1e

favorite fruit of modern times and modern cultivators" (Downing 4 T 316 ).
Pear breeding in Belgium was actually begun 70 years earlier, in 1730, by a
priest named Nicolas Hardenpont in the town of Mons. Hardenpont was
impressed by a 1694 text by Cam erarius, which described th e concept of
sexual reproduction in plants for the first time. Hardenpont was inspired
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Figu re 2.6: Watercolor painting
of Deurre d u Dose (Dose) p ear

variety (from the USDA 19th and
early 20th-century watercolor
collection, courtesy of the
USDA).

to sow and cultivate hundreds of seedling pears from French varieties,
from which he selected and introduced 12 new varieties, including Passe
Colmar. Hardenpont's passion for p ear breeding was adopted by his fe llow
c otmtrymen in t h e

19 th

cen t ury, when sever <i I t h o u s<i nd n ew v<i rieti es were

created.
Between 1800 and 1850, Belgium becam e a country of p ear breed e r s.

Belgian priests, physicians, scientists, apothecaries, attorneys, tradesman,
and gentlem en of le isure launched them selves into pear breeding, and
w e re awarded medals for th e creation o f superior new varieties. Am o ng

the most remarkable breeders was Van Mons, who grew more than 80,000
pear trees from seed at his "Nursery of Fidelity" in Louvain (Beach 05: I,
4 0) . Van M on s selected m or e than 4 00 n ew varieties fro m his nursery, a nd

through his efforts and that of his contemporaries, the qualities o f pear
were transform ed. T he 19th century Belgian breed ers improved the crisp
o r breaking flesh of existing p ear varieties and created the soft, butte r y

pears, which were n amed for butter, or Beurre, such as Beurre d ' Anjou,
Beurre Bose, and Beurre Gris (Figure 2.6).
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William Coxe was one of the first American s to import Belgian pear varieties
into the United States, and to begin their hybridization to create American
varieties. Coxe was a gentleman farmer with land in Burlington, New Jersey,
where he d eveloped an experime ntal orchard and tested Belgian pears
and European apples. In 1817 he publis hed View of the Cultivation of
Fruit Trees, an early American horticultural work of great importance, in
which he described mo re than 65 Belgian pears that he had grown , and
" . . .one hundred of the most estimable apple varieties in this country . . ."
including Esopus Spitzenburg, Newtown Pippin , and Winesap. The most
important aspect of his book, however, was his description and promotion
of one of the first p ear varieties developed in the United States, th e Seckel
(Figure 2.7).

Figur e 2.7: Watercolor painting
of Seckel pear variety (from
the USDA 19th- and early 2othcentury wat ercolor collection,
courtesy of the USDA).
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The development of the Seckel pear along the Delaware River south of
Philadelphia had occurred just a few years before Coxe wrote his book.
As View was published, Seckel was available for sale in Philadelp hia for
the first time . Coxe did mu ch to influence the popularity of Seckel with
American pear orchardists. He d escribed it as" . ..th e finest pear in this or
any other country . . ." Seckel is an early fall-ripening, medium sized pear,
with a yellow-green, red-blushed skin. Its concentrated, spicy and honeyed
flavor soon placed the fruit in great demand throughout the Northeast,
and it was one of the first American fruits to be held as an e mblem of
nationalistic pride, along with the Newtown Pippin apple variety.
For the n ext several decades, specialist fruit growers- p omo logistsmon opolized the work of fruit breeding and variety selection on
American soil. Centered in the Northeast, pomologists were generally
gentlemen farmers with other professio ns, such as medicine or law, who
had a passion fo r fruits and were well-read in European horticultural
literature. Rather like William Coxe, they use d their wealth and leisure
time to develop experimental orchards upon their land, and create new
fruit varieties by growing hundreds and sometimes thousands of trees
from seed and selecting trees that bore exception al fru its. T hese men
had access to European fruit varieties through nurseries in large cities, or
through direct con tacts in Europe. Europea n varieties were often the raw
materials for their fruit breeding work. T he pomologists were familiar with
each other's work through various societies and published treatises, an d

American Fruit Breeding

were often ::issociated w ith th e T.ondon Horticultur::i l Socie ty, th e F n glish

clearinghouse for European fruit varieties .
Among the impor tan t figures in p omology in t he first h alf of the 180 0s

Early American Pomologists

was William Ke nrick of Newton, Massachusetts , Robert Manning of
Salem, Massachusetts, David Hosack of New York, Marshall Wilder of
Boston, a nd Willia m Hamilton of P hilad elphia. T h ese m e n imported

European varieties of all fruit species, though mostly pear, and describ ed
the best varieties, selected n ew American varieties, and distributed them
to nurserymen. David Hosack, a New York physician, introdu ced Seckcl

to the London Horticultural Society, whose collections in cluded hundreds
of new Belgian pear varieties. Seckel was received with great praise by
E 11gli ~l1 puu1ulugi~t~,
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pears. Robert Manning imported all of Van Mons' pear varieties into
America, and described these and others in his 1838 Boo!?. of Fruits. When
Mann ing died in 18 4 2, he left beh ind more than 2 ,000 varieties of fruits in
his p omological gard en in Salem.
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First Native Fruit Cultivar

As interest in fruit breeding spread into newly settled areas, the first variety
or cultivar of an American native plant w as developed. ln 1814, the native
Chickasaw plum, Prunus angustifolia, was hybridized on an estate in Knox
County, Kentucky, to create the variety Min er. T he Min er plum had larger
fruits than the native species, with more tender skin , and softer, sweeter
flesh. T he n ew variety stimulated the growing of plums in the southern
states, where European plum s were less well ad apted to th e hot summers.
T he development of a variety from a native sp ecies heralded great promise
for th e future of American fruit growing, and inspired the d evelopment of
a large number of native plum varieties in the 19th century.

First Commercial Orchards

The first commercial orchards in the United States were planted in the
Hudson Valley and on Long Island, New York. T he advent of the steam
engine in the late 18th century and its application to power steamboats in
the early 19th century, led to the first rapid m eans of transporting perishable
good s in America as well as the develo pment of agricultural commerce
along t he eastern seaboard. Among the first settlers of these areas were
Fren ch Hugu enots and Dutchmen, who b rought horticultural skills from
their countries where the Fre nch system of inte nsive horticulture was
fl ourishing in market garden s by the 18rh century. T he ethnic horticultural
skills of the settlers and their proximity to the largest port in the country
mea nt th at eastern New York was th e first land area to he planted with
orchards of cultivated varieties, and the quality of their fruits was superior
to most others at the time.
Access to tran sportation and a burgeoning destination for market produce,
along with growing conditions suitable for many orchard fruits, stimulated
esta blis hme n t of comme r cia l o r ch a rd s a long the Hudso n River a nd t h e

no rthe rn coast of Long Island during th e 1820s. T hese orchards were
started from grafted trees rather than seed , and were laid out with a regular
a r ran gem e n t of t rees . As the la nd a rea of the commo n for m e r was limited

before the Hom estead Act of 1862, and the mature size of many varieties
was unknown at th e time, apple and pear trees were planted densely at
2 0-30

fee t a p ar t in rows

2 0-30

feet a part. Newtow n P ippin a nd Esopus

Spitzenburg were among the first commercial apples to be sold in New
York City, where th ey were received as a novelty.
As the demand for dessert apples grew and the profitability of commercial
orcharding became known , commercial orchards spread into upstate New
York and along the Niagara River Valley, where fruits could be transported
via the Erie Canal to the Hudson River and New York City. T he building
of cana ls and railroads gave farmers in interior locatio ns throughout the
Northeast and mid-Atlantic states access to small, local markets, where
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they could sell their pro duce for profitable returns. During the first half of
the 1800s, many farmers switched from vegetable crops or farm orchards
to commercial orchards, relying on fruit varieties, steam boats, trains, and
new wagon roads to make a living from apples, pears, and peaches .
T he ad option of commercial fruit growing by commo n farmers rather
th an educated pomologists created a market for agricultural journalism
that would convey h orticultural news and information in a p opulist
style. Beginning in th e 1820s, agricultural journalism helped to educate a
generation of farmers in the skills of fruit growing, through newspapers,
newsletters and magazin es such as The Cultivator and American Farmer.
Nursery catalogs became valuable sources of information for orch ardists,
and the Prince Nursery catalogs printed between 1815 and 1859 were among
the most important horticultural publications of the time. The d emand
for cultivated varieties fu eled the development of nurseries outside of the
major cities, and as the United States grew with the Louisiana Purchase of
1803, nurseries and orchards emerged in the central Midwest.

Advent of Agricultural
Journalism

It was in this climate of enterprise and expansion that the Stark Brothers
Nursery was founded in Louisiana, Missouri, in 1816. Stark Brothers began
by propagating and selling eastern and European fruit varieties that could

Advent of Stark
Brothers Nursery

he grown su ccessfu lly in th e Midwest. The Starks found grea t opportu nity

in the Midwestern climate, where a greater range of fruit species could be
grown than in the north or south . Certain varieties of ap ples and pears
could b e g rown alo ng w ith p eac h es and plums, a nd thi s ran ge provid ed

a lucrative advantage to the young nurser y. During th e 19th century, the
Starks expanded their scope by developing new varieties for the Midwest
a nd selling a ll the impor tan t commercial va rieties in t he U nited States. In

th e early 20th century, Stark Broth ers became on e of the most sig nificant
nurseries in the history of fruit d evelopment when it patented the Delicious
a nd Gold e n Deliciou s apple varie ties.

With th e end of the War of 1812 came the opportunity for th e d evelopment

Development of Export Trade

of a n export trade with En g land. T h e first d ocumented exp o r t statistics of

the United States Treasury are from 1821, when 68A43 bushels (1'437 tons)
of fresh apples were shipped to England (Beach 05: I, 64). An export market
fur LirieJ app le::; Li evelupeJ Luu, Ll1uu15l1 uull1 fre:sl1 a11J LirieJ Lrn11:salla11Lic

apple shipments did not become econ omically significant until after 1838,
when Queen Victoria repealed the tax on imported apples . T he export
pioneer Newtown Pippin appeared at the center of the story on ce again.
In 1838, Andrew Stevenson, a Virginian and the Am erican Minister to the
Court of St. James, presented Queen Victoria with two barrels of Virginiagrown Newtown Pippins. Lege nd has it that the Queen was so impressed
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with the apples that she abolished import duties on American apples, and
the export trade in fruits began in fu ll force (Hatch 98: 72) .
Pacific Northwest
Introductions

By the 1820s, farm orchards were planted from the north to the south, east
of th e Mississippi River, and to a li mited extent, in th e newly acquired
lands of the Louisiana Purchase, which included the lands between the
Mississippi River and the Rocky Mountains. Spanish and Mexican lands
in the Southwest had been planted with a mixture of Mediterranean and
temperate fruits in missions and ranchos, and the northwest lands own ed
by Great Britain were being explored for animal furs and other natural
bounties. During the 1820s the British Hudson's Bay Company established
an agricultural outpost near the mouth of the Columbia River in the Oregon
Territory (in present-day Washington State). Over the next 20 years the
outpost grew to encompass m any thousands of acres and served as the
main food supply for company members in the Northwest.
In 1825 the first apple tree was p lanted at the outpost known as Fort
Vancouver, originating from a see d brought from England . A decade
later the agricultural and horticultural activities of Fort Vancouver were
flourishing when some of the first Euro-Americans to cross th e Rocky
Mountains arrived in search of hospitality. Narcissa Whitman, the wife of
the missionary Dr. Marcus Whitman, recorded the foll owing o hser vations
in 1836, when she stayed at the Fort with fellow missionaries from the east,
Reverend Henry Spalding and his wife E liza:

Here we find fruit of every description, apples, peaches, grapes,
pears, plums and fig trees in abundance; also cucumbers,
melons, beans, peas, beets, cabbag es, tomatoes and every l'lind

of vegetable, too numerous to be mentioned. Every part is very
neat and tastefully arranged, with fine walks lined on each side
by strawberry vines. At the opposite end of the garden is a good

summer house covered with grape vines . ..
Hudson's Bay
Company Influence

Before the Un ited States acqui red t h e land between th e 45th a nd 4 9th

paralle ls from Great Britain in the 1846 Oregon Treaty, the Hudson's Bay
Company established several outposts in t he Oregon Territory, where it
plaute u fru it tree~ a uu tra ueu fru it~ a uu ~eeu~ witl1 A111e rica11 l11uia11~

(Figure 2.8). The first farm orchard planted by an American Indian in the
Pacific Northwest is believed to have been at the mouth of Alpowa Creek
in Asotin County in 1837 (in present-day Washington). T he apple orchard
was sown by a Nez Perce Indian, Red Wolf, with seed obtained from the
Hudson's Bay Company.
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The Hudson 's Bay Company's influence on fruit dispersal in the Pacific
Northwest end ed in 1846 when the Oregon ·1erritory was opene d up to
settlement by citizens o f the United States, who brought fruits from east
of the Rocky Mountains. On e H omeric saga in the westward migratio n of
orch ard fruits featured two nurserymen who met in Iowa in 1846, n amed
Henderson Luelling and William Meek. Determined to pursu e a lucrative
busin ess o ppor tunity, Lu elling and Meek individu ally hauled many
hundreds of young grafted fruit trees of choice varieties along the Oregon
Trail in 1847. T he men reconno itered in Oregon City in the Willamette
Valley, where they combined their stock and established the first fruit
tree nursery in the present-day Pacific Northwest. T he Luelling and Meek
Nursery, located just outside the territory's new capital city, supplied all of
the first orchard s of D onation Land claimants. T he Donation Land Act of
1850 provided for a grant of land to settlers in Oregon. The law prescrib ed
residen ce on and cultivation of the land in order to secure a patent and
gave 120 acres to each single man and 640 acres to a married couple.
T he remarkable story of Luelling's journey was transcribed by the Oregon
State Historical Society from details provided by Luelling's son Alfred , and
was published in the Proceedings and Papers of the Quarter Centennial
Celebration of the Oregon State Historical Society in 1910:

18 01 - 1880

Oregon Trail Migration

Figure 2.8: Historic ph otograph
of a Klickitat Indian wo man with
a seedling apple tree obtained
from the Hudson's Bay Compa ny
in Washington Territory in the
early 18uus (frum Lo w the r, 1sn4 ,

courtesy of the Encyclopedia of
Horticulture Corporati on ).

Early in April, 1846 a critical selection
was m ade of between 8 0 0 and 900 of the
best trees, on e year oldfrom th e graft, and

they were planted in two wagon boxes in
a f oot of earth in which was uniformly
m ixed a lot of pulverized charcoal. A

light f ramew ork was built upon the top
of each box in order to protect the young
and tender li mbs from injury by stock.

Each wagon was dra wn by f our yoke
of oxen, Mr. Luelling d riv ing the first
team, and h is son, Alfred , a lad of 16, the

second team. The trees w ere wa tered on
the plains as the opportunity offered, an d
the p reciuu:s luucl urri'uecl u t Purtluncl-

then a ham let containing not to exceed 20
rude log cabins, without any loss worth
m entioning. . . Thus was the first nursery
established on the Pacific coast. That load
of trees contain ed health, wealth and
comfort f or the old p ioneers of Oregon .
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Luelling and Meek were careful to select varieties that would spread the
period of fruit harvest from summer through winter. Among the summer
apple varieties Luelling hauled to Oregon were Summer Pearmain,
Gold en Sweet, and Red Astrachan (Figure 2.9). T he fall apples includ ed
Graven stein, Westfield Seek-No-Further, and King of Tompkins County
(Figures 2 .1 0 and 2 .11 ) . The winter apples had the broadest selection,
with the varieties Yellow Belleftower, Baldwin , Newtown Pippin, Esopus
Spitzenburg, Lady Apple, Northern Spy, and Winesap among the precious
cargo (Figures 2.12, 2.13 , and 2.14 ) . Luelling also selected summer, fall, and
winter ripening pears. Bartlett was among the summer pears, and Seckel
and Flemish Beauty were for th e fall (Figure 2 .15). Winter Nelis, one of
Luelling's winter ripening p ear varieties, would become econom ically
important in the Northwest in the early 20th century, along with Bartlett
(Figure 2 .1 6 ) .
Figure 2.9: Watercolor painting
uf R t:u A!>lladia11, a !S u111JI11::1-

ripening apple variety (from
Beach, t905 courtesy of New
York State Experiment Station ).

Figure 2 .10: (right) Watercolor
paint ing of Gravenst ein, a fall -

ripening apple variety. Note the
variety typically has more green
and speckling (from Beach,
1905 courtesy of New York State
Experiment Station) .
Figure 2. 11 : (helnw) Wate rcolo r

painting of Westfield SeekNo-Further, a fall-ripening
apple variety (from Beach, 1905
l;UUl lt:!>y uf Nt:w Yu1k S la lt:

Experiment Station).
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Figure 2. 12: Watercolor painting
of Yellow Delleflowe r (left) and

Baldwin (right) , two winterripening apple varieties (from
Beach, 1905 courtesy of New
York State Experiment Station).

Figur e 2 .13: Watercolor painting
of Newtown Pippin (left) and
F<;opn<; Spit7Pnhnrg ( rig ht), two

)

winter-ripening a pple varieties
(from Beach, 1905 courtesy of
New York State Experiment
Station).

I
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Figure 2.14: Watercolor painting
of Lad y, a winter-ripening, tiny

apple variety (from Beach, 1905
courtesy of New York State
Experiment Station).

Figure 2.15: (lower left)
Watercolor painting of F le mish

Beauty pear variety (from the
USDA 19th and early 2othcentury watercolor collection,
courtesy of the USDA).
Figure 2.16: (lower right)
Watercolor painting of Winter
Nelis pear variety (from the
USDA 19th and early 2othcentury watercolor collection,
courtesy of the USDA).
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In 1830 two more commercially important apple varieties were develop ed
that would retain their significance until the 20' 1' century: Jonathan and York
Imperial (Figures 2.17 and 2.18). Jonathan was develop ed in the Hudson
Valley of New York from a seed of Esopus Spitzen burg. A yellow-red apple
with a mild acid fl avor, Jo nath an is a fall-ripening variety th at was planted
throughout the G reat Lakes regio n of the upper Midwest and Penn sylvania,
where it became one of the most important Septe mber apples . Curiously,
Jonathan managed to survive the rigorous commercial selection pressures
of the 2or11 century, and is on e of the only commercial n on-winter apple
varieties still grown in the United States at the b eginning of the 21st century.
York Imperial, originally n amed Jo hn son's Fin e Winter, is a distinctive
white-crimson striped apple. It was developed in Pennsylvania and became
an importan t commercial variety in southern orchards, from Virginia west
to Arkansas. York Imperial rem ained popular until the mid-19oos when
many of t he last surviving varieties from the 1800s were d ropped from
commercial p roduction.

18 01 - 1 88 0

Important 1800s
Apple Varieties

Figure 2.17: (left) Water color
painting of Jonathan, a fallripening apple variety (from
Beach, 1905 courtesy of New
York State Experiment Station).

Figure 2.18: (left)
Watercolor painting of York
Imperial, a winter-ri pening
:i pp lP v:i ri Pty (from RP:irh ,

1905 courtesy of New York
State Exper iment Station ).
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The year 1830 is a landmark in the history of fruit development in the United
States, as in that year, the Prin ce Nursery catalog offered as many American
varieties of apple for sale as European varieties . The rapid development of
American apple varieties, their excellent quality and better adaptability to
local growing conditions, all served to out-compete th e European apple
varieties, which were starting to diminish in p opularity. American peach
varieties were also gaining an excellent re putation throughout the United
States and abroad, and only pear, cherry, and plum varieties would remain
relatively undeveloped, wit h European or Asian varieties being domin ant.
In 1841 , the Prince N ursery catalog offered 272 varieties of apple, 420
varieties of pear, 109 varieties of cherry, and 156 varieties of plum. By 1847
the balance between the availability of European and American p each
varieties had also shifted , with more American peach varieties for sale than
European, for the first time. The 1847 Prince N ursery catalog offered 76
varieties of p each, 48 of which were American varieties and only 28 were
European.
By the mid-18oos, American fruit varieties were a significant source of
national pride. With signs of strain on the U nion becoming evide nt,
symbols of national identity were valued as beacon s of hope for the future.
During the 1800s the apple became a symb ol of American d emocracy, and
horticultural writers took advantage of opportuniti es to prai se th e superior
qualities of American apples and other American fruit varieties. One such
booste r was Andrew Jackson Downing Jr., whose book The Fruits and
Fruit Trees of Am erica , first published in 18117, would b ecome th e most
widely read horticultural text in 19th century America, and the standard
authority in fruit growing for the n ext 50 years.
Downing grew up in the Hudson Valley, where he became fascinated by
orchards and studied fruit varieties in d epth. His remarkable breadth of
skills le nt the m selves to landscape d esig n , a r c hitecture, jo urn alis m , a nd

farming . D owning took a scientific approach to farming, and carefully
documented his end eavors. H e grew many different orchard fruits, and
closely record ed th eir c h aracteristics . T h ese r ecord s a nd o bservati o n s

were compiled into Fruits, the most comprehensive account of the best
fruit varieties grown in America at th e time.
Soon after he wrote Fruits, D owning's life ended prematurely in a tragic
steamboat accident. Despite this, his influence continued posthumously
through 20 revised edition s of the book between 1847 and1 900. Downing's
brothe r C harles, another resp ected p om ologist, contributed to several
revised editions o f Fruits. Downing's influ ence on fruit growing was
conside rable. He engendered confidence in American varieties, influenced
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the types of varieties grown, and taught Americans how to grow fruit
trees . Of the Seckel pear, he noted " . . . the high fl avor of the Seckel pear,
an American variety, as yet unsurpassed in this respect, by any European
sort, proves the natural congeniality of the climate of the northern states
to this fruit" (Downing4r 31 7). T he Newtown Pippin, he said, " . .. is pretty
generally admitted to be the fin est apple in the world" (Downing 47: 56).
In 1847 Downing recommended several hundred varieties of fruit, including
159 varieties of apple, mostly American, with 24 summer-ripening varieties,
45 autumn varieties, and 90 winter varieties. The broad range of excellent
apple varieties mean t that where a number of varieties were grown, fresh
apples could be picked from June through November, and the last ripening
varieties could be stored from winter through spring, almost until the next
June crop appeared on the trees . Downing also recommended 241 varieties
of pear, the majority of which were European and fall ripening , rather
than summer or winter. He also recommended 76 varieties of peach, the
majo rity of which were American, and many cherry and plum varieties
that were mostly Eu ropean.
In add ition to promoting particular varieties of fruit, D owning had a
great influence on horticultural metho ds and the appearance of American
orchards during the latter half of the 19thcen tury. He advocated generous
spacing for fruit trees, good soil preparation and sanitation practices,
neatness and orderliness, but differed from his pomologist counterparts

Downing's Influence
on Cultivation

in hi s r e luc t::m ce to prun e o rc h::ird trees. H i s r e lu c t::i n ce w ::is b::ised o n

a perception of a firm distinction between orchards and fruit gardens.
Orchards, he thought, should be plantations of large, unpruned, we ll
spaced t r ees, grown to take u p their full size and sha pe, whereas fr uit

gard ens were small er en closures of closely spaced, highly prun ed and
sometimes dwarfed, fruit trees (Figure 2.19). Downing believed a lack of
pruning he lped to pro m ote t he lo ngevity of the o rchard. L ongevity was

a concept of great ap peal to farmers of the time. Downing encouraged
farmers to plant an orchard as a family legacy, an investment they could
expect to p ass o n to t h eir sons a nd be profitable for 50 t o 75 years.

Whil e dwarf apple and pear trees were available from finer nurseries in
tl1 e u1iu -18uu:s, Duw ui1115 uiu

ll Ul

e x pre:s:s a 151eat ueal uf i11te1e:st

ill

Origins of Dwarf Trees

tl1eu1.

Nurserymen created dwarf apple trees by grafting the stems of choice apple
varieties onto the roots of one of two imported apple varieties, Doucin or
Paradise, also known as French Paradise and English Paradise respect.ively.
Doucin and Paradise were available to nurserymen throughout the 19th
century, though their importance was limited until th e 1900s wh en English
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Figure 2.19: Drawing of a mid18oos gentleman's farm, Dracke t

Farm, designed by Andrew
Jackson Downing Jr., showing
the fruit garden distinct from the
orchard (from Downing, 1852,
courtesy of J. Wiley Co.).

horticulturists used them to d evelop a system of com mercial dwarfing
rootstocks, thereby transforming the appearan ce of apple orchards.
Dwarf pear trees could also be purchased in the mid-18oos, and were
created by grafting a choice pear variety onto the roots of the common
quince. Like Doucin and Paradise, the qu ince rootstock retarded aerial

growth and produced a tree less than half the full or standard size. Dwarf
apple and pear trees were uncommon, however, and were, in Downing's
words " the d o main of the garde n e r, rather than the o rc hardist." Dwarf

fruit trees were more expensive than standards, produced smaller sized
fruit, and were short-lived. Downing's interest was clearly in the orchard
raLher Lhan Lhe fruil garden, and wilh sLandard ralher Lhan dwa rf Lrees.
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He perceived the audience for his book to be the American farmer rather
than the gentleman p omologist, as he declared his thoughts on pruning:
"Ever y fruit tree grown in the open orchard or garden as a commo n
stand ard should be allowed to take its natural form, the whole efforts
of the prune r going n o further than to take out all weak and crowded
bran ches" (Downing 47: 56).
Downing recommended a 30-foot grid spacing for apple and pea r trees,
and a 16- to 20-foot grid for peaches, cherries, and plums. This was wider
spac ing than typically used at the time. He prom oted the grafting or
budding of trees ver y close to th e ground, so that th e scar of the graft
union would appear only 3-4 inches high on the trunk. He also believed
in "heading high" the tree can opy, so that the bran ches were bo rne on
a relatively tall trunk (Figures 2.20 and 2.21). A higher canopy kept the
precious fruits out of reach of grazing cattle and swine, but such lack of
access also presented challenges for human harveste rs. T his apparently
was n ot a concern for Downing or his contemporaries, as farm labor was
plentiful.

Orchard Characteristics
of Period

T hroughout the latter 19th century, a companion industry of harvesters'
accessories d eveloped to supply equipment for picking fruit from very
tall trees, comm only 20-30 feet ahove the ground. These includ ed ver y
tall pickers' tripod tree ladders, and various styles of leather aprons for
pickers, with built-in containers for holding fruit. The aprons' false bottoms
eased th e tran sfe r o f pi c ked fruit into the wa iting b arre l, afte r the pic ke r

had negotiated the ladder descent, with full apron intact.
Figure 2. 20: Drawing showing
19th-century equi pment fo r
transplanting a fruit tree,
depicting a typical tree form
with a characteristically tall
ll UIJ K

(ftulll Fau m:i ·~ a uu

Housekeeper's Encyclopedia,
1888, courtesy of F. M . Lupton).

Figure 2.21: Drawing of a 19thcentury "model apple tree,"
with t h e ch aracterist ics of a tall

trunk, a very large cano py, and
an unpruned fo rm-seen in the
crowded scaffold branches (from
Hailey, 1888, courtesy of Orange
Judd Company) .
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Biennial Bearing

Downing also advocated preventing olde r fruit trees' natural tendency to
bear fruit biennially rather than annually by thinning out the developing
fruit. T his technique prevented the production of a large crop one year
and a small crop in the fo llowing year. T he tendency of old er fruit trees to
become "biennially b earing" is not a product o f resource depletion, but
is a horm onal response as a result of seed production in the developing
fruit. T he need to control biennial bearing for more consistent cropping
and a d esire to dwarf trees for easier access, were two issu es that would
contribute to the transformation of orchards in th e 1900s.

Ubiquity of Fruit Growing

Andrew Jackson Downing Jr. wrote Fruits at a time when mo re farmers
were taking up commercial o rcharding as a vocation than at any other
time in American history, and when other farm ers were planting at least a
handful of fruit trees for subsistence and/or curiosity. By 1847, in Downing's
words, " . .. ever y farme r is an amateur fruit grower and conno isseur."
His book reache d farmers throughout the east , the rapidly growing
Midwest, and as far west as Utah, where Mormo ns we re beginning to
establish farming settlements with orchards of true varieties watered by
irrigatio n systems. For the next 50 years, as the many editions of Fruits
were published , th e typical apple and pear orchard would have a 30-foot
grid spacing, with very large, almost entirely unpruned trees, bearing high
ca nopies on three- to six-foot-tall trunks (Figures 2 .22 and 2 .23 ). Following
Downing's recommendations, orchards were planted with single varieties
in rows for ease of harvest and a n eat and orderly appearance, rather than
t o fac ilit::itP c r ms-pollin::iti o n , w h irh w ::ic; n o t und e r st o od until th P 19?.0<: .

Figure 2.22 : Photograph of
a iqth-centurv Baldwin apple
tree with a characteristically
tall trunk, Adams National
Historical Park, MA (Heidi
Cope, Horticultu rist , fo r scale)

(S . Dolan, 2001).
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Until the advent of pesticides in the 1880s, pest control was performed by
grazing livestock or by hand, though few farmers adhered to Downing's
laborious recommendations for sanitary practices. Pests and diseases were
no t rampant in Downing's time, but became widespread during the latter
11
19 [ century, even reaching epid emic proportions. Pests and diseases were
spread through the expansion of agricultural settlement, the d estruction of
native host plants (including forests), the importation of plants and fruits,
and the mass planting of orchards throughout every part of the country.
T he epidemics ushered in a n ew era of scientific horticulture in th e 1880s.
Until this time, farmers practiced horticulture without scientific knowledge
of disease theory and biochemistr y, and Downing's relatively innocuous
recommendations for pest control were typical of those available based
on personal hygiene.

18 01 - 1880

Pest Control in Period

Figure 2.23: Photograph of a
19th-century Mcintosh apple tree
with a characteristically tall trun k
and large size, Oxon Hill Farm,
DC Gim Rosenstock, Nati onal
Capital Parks East Ranger, for
scale) (S. Dolan, 2001).
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Downing advocated for the manual scraping of twigs and trunks to remove
insects, and the washing of trees with soapsuds to remove pest residu es.
He suggested a sp onge dipped in ammonia and borne aloft on a long stick
to d ouse nests of bagworms and other pests, and recommended a canvass
bandage painted with tar for th e tree trunk, to resist the migration of soilborne, crawling insects. Bonfires lit in the orchard at night could destroy
codling moth (which was becoming a recognized problem), and a mixture
of manure and urine, applied to the soil as a tonic, was a stock remedy for
most ills.
Downing struggled to recommend treatm ents for problems not apparently
caused by insect pests. Without knowledge of microorganisms, Downing
could offer n o appar ent causal agent for fire blight, a bacterial disease that
was becoming a problem with pears in the Northeast. He could only suggest
the removal of blighted limbs and the sub seque nt painting of pruning
wounds with liquid shellac or white lead. A severely diseased tree, he said,
should be felled and then burned. Although he could do little to stem the
tide of infestations that would overwhelm many commercial orchards by
the 1880s, Downing's profound influen ce on American horticulture was
to promote th e planting of a multitud e of fruit varieties in orchards of a
type that would eventually b ecome an archaic idio m.
Advent of American
Pomological Congress

Before his d eath in 1849, Downing left behind another legacy. In 1848
Downing and his bro th er, C harles, he lp ed to fo und th e Ame rican
Pomol ogica l C ong r es s in Ruffalo,

Y. Th e C ongr ess was c omposed

of a number of promine nt pomologist s, who made tl1eir charter the
identification and description offruit varie ties, including the identification
of syn o nym s a nd the testing a nd recomme ndation of t h e b est comme r cial

varieties. In 1852, the American Pomological Congress was ren amed the
Ame rican Pomological Society, and published its first re port, Fruits
Worthy of Cultivation. T h e re p o rt contained a list of the 32 m ost hig hly

recommended apple varieties of the day. T he list identified the three best
early-fruiting apple varieties as Summer Pearmain, Early Harvest, and Early
Strawb erry; also New En g la nd's favorite, Baldw in, a nd four very cold-

hardy varieties, Fameuse, Gravenstein, Hubbard ston, and Red Astrachan
(Figures 2.24, 2.25, 2.26 and 2.27). T he old varieties Roxbury Russet, Rh ode
I:slam.I G ree11i1115, a m.I We:sLfielu-Seek-Nu -FurLl1 e r al:su 111aue Ll1e li:sl, alu1115

with Lady Apple, Summer Rose, Swaar, and Winesap. For specific locations,
th e popular varieties Esopus Spitzenburg, Newtown Pippin , Northern Spy,
and Yellow Belletlower were recommended .
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Figure 2.24: (left) Watercolor
pa inting of Ea rly I Ia rvest, a

summer-ripening appl e variety
recommended as one of the best
apples in 1852 by the American
Pomological Congress (from
Beach, 1905 courtesy of New
York State Experiment Station).

Figure 2.25: (left) Watercolor
painting of Early Strawberry, a
summer-ripening apple variety
recommended a s o ne of the best

apples in 1852 by the American
Pomological Congress (from
Beach, 1905 courtesy of New
York State Experiment Station).

Figure 2.26: (left) Watercolor
painting of Fameuse, a
winter-ripening apple variety
recommend ed as one of the best
apples in 1852 by the American
Pomological Congress (from
RP~r h ,

19n5

rn 11rtP~Y

n f NPw

York State Experiment Station).

F ig11rP ?.?7: (lPjt.) WMPrrn lnr

painting of Hubbardston, a
winter-ripening apple variety
recommend ed as one of the best
apples In 1852 by the American
Pomological Congress (from
Beach, 1905 courtesy of New
York State Experiment Station).
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Taxonomy of Apple and Pear

Several members of the American Pomological Society had considerable
influ ence over the p opularity of the pear in the 19'1' century, most notably
Wilder, Hamilton, Mannings Sr. and Jr., and the Downing brothers. During
its heyday fro m 1825 to 1860, the pear was considered to be the fruit of
conn oisseur taste, and was generally regard ed by th e populace as a more
precious commod ity than the apple. Hundreds and possibly thousands of
varieties became available, the maj ority being European varieties, though
some were Am erican, and almost all were originated from the European
pear species, Pyrus commu nis. This pear species, like the species of the
domestic apple, Matus domestica, is now considered by taxonomists to
no t be naturally occurring, but rather to be the prehistorically man-made
hybrids of species that are naturally occurring, namely Pyrus caucasia and
P. niva lis for the European pear, and possibly Malusflo ribunda, M . zum i,
M . sargentii, and M. sieboldii as the wild parents of the domestic apple
(Reisne r 2000) . On ly one o ther pear species has econ omically important
fruit- the Asian pear, or Pyrus py rifolia fsyn. P. serotinal, also known as
the Japan ese, Asian, or even Chinese Sand pear.

Introduction of Asian Pear

T he Asian pear is shaped more like the apple, with a yellow or russetted
skin . It has crisp fruit with a granular texture, and a low-acid, waterysweet taste. During the heyday of pear varieties d erived from the European
species, such as Bartlett, Beurre D' Anjou, Beurre Bose, and Cornice, the
Asian pear was introduced to the United States via the Prince Nursery,
thro ugh its connections with the Royal Horticultural Society of England.
T h e So c ie ty h ::id impo rte d th e Asi::in p e::ir fro m J::i p::i n in 18?.o, ::ind m ::i d e

it availab le to the Prince Nursery in 1840 . Immediately American pear
breed ers set to wor k to create American hybrid varieties betwee n th e
A sian a nd Eu ropean p ear. T h ey aimed to cr eate a hybrid th at combined

the most favorable characteristics of the two species, the succulence and
melting fl avor of the European pear, with the heat, drought and blight
resistance o f t he Asian p ear . A good Am erican hybrid variety between t he

two species was thought to be potentially lucrative in the southern states,
where varieties derived from the European pear failed in the ho t summers.
Within six years, the first hybrid variety was on sale at the Prince Nurser y,
namely the Le Conte, for its originato r Major John Le Conte of New Yo rk
(Fig ure L .L8). Le C u u le am.I uL11er u ew

l1y lniJ~

were ~luw Lu gaiu pupulaiily

in the coming decades, however, as the fruits were often dry and gritty.
T he variety Kieffer was d eveloped in 1873, supe rseding Le Conte, and
causing the econ omic p otential of an Asian hybrid pear to be seriously
conside red (Figure 2.29). By the early 1900s, Kieffer was acknowledged
as th e most suitable pear variety for the south ern states, and was widely
grown throughout the South, including Texas, and in the Midwest.
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Wit h the Mexican Cession of i848 at the end of t he Mexican American
War, California, Arizona, Nevada, Utah, and parts of New Mexico and
Colorad o were admitted to t he United States . Prospectors poured into
the Sierra Nevada Mountain s by the thousands, drawn by the California
Gold Rush of 1849. Many empty handed p lacer min ers soon discovered
greater p rospects in the potentially rich agricultural valleys and foothills
of California, rather than mineral ore. Some of t he first newcomers were
fortunate to find the bones of a profitable orchard already laid out for them,
in the abandoned orchards of Spanish mission s, secularized less than two
decades before. Some enterprising settlers like pioneer W.M. Stockton laid
claim to Spanish mission grounds and attempted to rehabilitate the 75-yearold o rchards. Stockton claimed the former San Gabriel Mission, and by
1853 had grafted the stumps of t he old Spanish p ear trees with his own
stock varieties, establishing the first commercial pear orchard in California.

18 01 - 1 88 0

Euro-American
Introductions to California

Figure 2.28: (below, left)
Watercolor painting of Le Conte
pear variety, the first Americanbred European/Asia n -hybrid
variety (from the USDA 19th and
early 20th -cen tury watercolor

collection, courtesy of the
USDA) .

Figure 2. 29: (below, right)
Watercolor painting of Kieffer
pear variety, an A m e rican - bred

European/Asia n -hybrid variety
(from the USDA 19th a nd
early 20th -cent ury watercolor
collection, courtesy of the
USDA).
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Within 20 years of the Gold Rush, California had a booming commercial
orchard industry. California orchardists wasted no time in exploiting the
completion of the transcontinental railroad in 1869. That year, the first
commercial shipment of California apples and pears was made via rail to
eastern markets. During the next two d ecad es, th e railroad penetrated
far into the western United States and brought commercial orchards to
the We natchee and Yakima Valleys of eastern Washington in th e 1870s.
The Euro-American settlers of eastern Washington had moved west with
knowle dge of fruit growing based on 50 years of comm ercial orcharding
in the east. They immediately recognized the potential of the clear, sunny
climate, hilly topography, and highly fertile soils for fruit production,
and set about an industrial-scale transformation of the landscape into
commercial orchards.
While mu ch of the n ewly se ttl ed agricultural land s of the West were
immediately developed as commercial orchards, small subsistence orchards
were still being planted in the 1870s. The subsistence or farm orchard of few
true varieties and scraggly seedling trees became a familiar signature of the
western vernacular landscape after the passage of the Homestead Act in
1862. Th ese orchard s were often sited on infertile soils, full of recently cut
forest stumps, with no apparent consideration to layout, spacing or means
of irrigation. T he curious state of these orc hards was a manifestation of

the Homestead Act, which inadvertently encouraged orchard planting in
an arbitrary or speculative manner.
Influence of the
Homestead Act

One of the provisions of the Homestead Act gave property title to claimants
who could demonstrate their agricultural improvement of the land over
a five-year p e rio d. A farm o rc h a rd, a s a o n e-time pla nting effort, was a

more econ omic form of cultivation in terms of money, labor and materials
than annual planting of farm crops. After planting, occupation of the land
to protect proprietary rights becam e unn ecessary. T h e orc hard could

be abandoned for five years until a claimant received their Homestead
Patent, when they would find it worthwh ile to invest in the building of a
dwelling. Often these neglected orchards were improved o n ce th e n ew

owner occupied the property, with the addition of variety fruit trees .
However, many "homestead orchards" were never reclaimed after pioneers
au<:u1Llu 11 e J tl1 e ir wait, CUIU tl1ey were left tu Jediue a uJ :scatter tl1 e ir :seeLl:s.

Squatters residing in the Yosemite Valley attempted to legitimize their
possession of lands during the 1860s by planting orchards. As observed by
C. Todd Kennedy, a Californ ia pomologist, homesteading actually led to the
overplanting of the valley in fruit trees during this period. Irration al land
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use resulted in the excessive conversion of meadow and forest to orchard
cultivation (Kennedy 91 : 3). ln 1991 Kennedy examin ed Yosemite Valley and
found seven remaining orchards and more than several hundred fruit trees
whose origins could be traced to the homesteading period. While many of
th e trees were seedlings, Kenn edy also identified many variety trees, such
as the apple trees found in the Curry Village Orchard (Figure 2 JO) . This
remarkable orchard was planted in the early 1860s by Jam es C he nowith
Lamon , one of the first Euro-American settlers in Yosemite Valley who
sold fruits and vegetables to early travelers and tourists.
T he end of th e "gold en age of pomology" was marked by a loss of passion
for the novelty of fruit growing for the sake of it. A period of excess in
fashion , discourse, bree ding, fascination , a nd mystic ism was end ed
with orchard p est and disease infestations and their en suing econ omic
losses. Preoccupation and prid e in the beauty and taste o f fruits would
be superseded in the 1880s with more pragmatic con cerns for yield and
economic viability. T he end of o ne era was supplanted by the dawning of
another, as scientific research entered the orchard and engendere d a type
of "industrial revolution" in fruit growing.

Fruitful Legacy

End of Golden Age

Figure 2.30: Photogr aph of

nearly 150-year-old, mixed
variety apple trees showing
characteristically unpruned
scaffold fo rm, tall trunks, and
large size, Curry Village Orchard
at Yosemite Na tional Park, CA
(S. Dola n, 2006).

61

P ART I :

A

HI STO RI C CO N TEXT OF ORC H A RDS I N T H E U N ITED STATES FROM

1600

TO T H E PR ESENT

Summary
As th e 1870s drew to a close, commercial orchards and farm orchards had
been planted throughout the 48 contiguou s states . Many tho usands of true
varieties of fruits were planted, with the greatest numbers of apple and
peach being American varieties, and the m ajority of pear, cherry, and plum
being European. Many farmers in the east had converted their field s from
cereal grains and vegetables to orchards, and by this time most orchard fruits
were grown for human consumption as fresh fruit. Other commodities were
replacing the use of seedling fruits for cider and livestock feed.
By the end of the 1801-1880 period in the West, many newly claimed lands
were immediately developed as commercial orchards. Orchards were laid
out with relatively wid e sp acing between trees, typically 30 feet square for
apple and pear, and 16-20 feet square for peach, plum, and cherry. The trees
were grafted close to the ground and were allowed to develop tall trunks. A
typical orchard tree had a large, unpruned can opy, and without fruit thinning
by the o rchardist, would bear a good crop only every oth er year.
Dwarf apple and pear trees were available through the nursery trad e, which
had spread to every larger city in the country. H owever, dwarf trees were
gen erally found only in fruit ga rde n s, w hich re m ained distinc t from farm

orchards or commercial orchards. Seedling fruit trees were still being sown
in the n ewly settled West, though even the most remote farm orchards were
typically laid out with a handful of true varie ties in addition t o seedling trees,

to provide some good fresh fruit.
Orname ntal plants su c h as r ose, lilac, m ock o r ange, a nd spirea we r e n o t

available from plant nurseries until the 1860s. Until this time, American
horticulture was defined by the growing of fruits, and fruit trees were grown
fu r t11e ir u rmu11e11ta l yualitie:. a~ well a:, fur the ir uuuuty.

T he threat from pests and diseases was formally realized as insects and
pathogens traveled west with migrating people and new agricultural
settlem ent. Pests that had been noted in t he late 1700s in New York State
had arrived in the Pacific Northwest by the 1880s. Fire blight had decimated
pear orchards in the Northeast, peach yellows had infected peach orchards
of the east and south, and codling moth and apple scab had blighted the
apple orchards of Missouri, Kan sas, Arkan sas, Iowa, Mississippi, and Texas.
Pest control meth ods were rudimentary, and at best, were based on notion s
of sanitary hygiene rather than science. Few alternatives for effective pest
management were available.
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ORCHARD SPECIALIZATION AND
INDUSTRIALIZATION,

1881-1945

Commercialization, scientific, and technological
development, and regionalism

T

he mod ern era of orch ard fruit growing from 1881 to 1945 is

Modern Era

r h::irnrtn izf'ci h y inrrP::isf' ci tf' r hn o logir::i l <i f'vf' lopmPnt of thf'

orchard and a dramatic decrease in the number of fruit varieties
grown. T he 1880s mark the turning point in the ap parently synchron ous
d evelo pme nt of o rc hards a nd the ir fruits until this time. In this m o d e rn

era the history of orchards and o rchard fruits deviate drastically in growth,
with th e d evelopment of orchard s continuing to grow in complexity
a nd the diversity of varieties s hrinking rapid ly. T his era represents the

development and standardization of an orchard industry, with a transfer
of control from th e hands of private individuals and pomologists to the
federal government and agrib u siness . T h e work of gr owing fruit trees

is relinquished by small independ ent farmers to become do min ated by
professional growers organized in business cooperatives . Scientific changes
in o r c hard m a nagem e nt a re ad vanced by the syst e m atic r esearch effo rts

of universities, and apple growing is fundamentally changed with the
discovery of two new varieties, (Red) Delicious and Golden Delicious.
Several events of the former d ecad e precipitated a more formalized,
scientific era in orchard fruit growing in the 1880s. In 1870, the n ewly
formed United Scates Department of Agriculture (USDA) imported 300
varieties of apples from Russia in the hope of selecting new commercial
varieties. Rus sian apple trees were kn own to be well ad apted to cold
winters and springs. If they could be found to have other good commercial
characteristics, such as taste and appearan ce, it was thought they would
extend the range of apple growing into the far n orth of the upper Midwest.
The Iowa Agricultural College in Ames cooperated with the USDA in this
venture, possibly the earliest example of federal governm ent involvement
in fruit development. A d ecade of field trials yielded only a few varieties
with commercial potential.
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A more significant event involving the fed eral governm ent in fruit
development occurred in 1874 when the USDA imported a variety of orange
from Brazil, and introduced the variety to California. T he variety was ave I,
a seedless orange that would become the catalyst for the development of a
commercial citrus indu stry in the United States. Prior to th e introduction
of the Navel orange, orange trees in California were seedlings, derived from
the see ds of orange trees in Spanish missions. These "mission oranges"
were relatively small in fruit, with soft fl esh and many seed s. T he Navel
orange immediately found favor in River side, California, where the first
trees were planted (Figures 3.1 and 3.2) . In contrast to mission oranges,
the seedless Navel orange was fo und to be large, firm, juicy and highly
flavore d. T he Navel tree had other favorable characteristics too, including

Figure 3 .1: (above) H istoric
photograph of citrus orchards
in 19 15, where the Navel orange
was heavil y planted , Los Angeles
County, CA (from Library of
Con gr ess Print s and Photograph s

Division , courtesy of Walter J.
Lumbleau ).
Figure 3.2: H isto ric photograph
of one of the original Navel
orange trees introdu ced into
Riverside, CA in 1874. The tree
was transplanted by President
Theodore Roosevelt in 1903
(courtesy of the University of
Chicago) .
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the prolific bearing of fruit and bearing young, as early as the second year
after grafting.
T he USDA continued to have a d ominant role in fostering a citrus industry
in the United States. In 1880 the USDA imported the first tangerine plants
from the Azores near Portugal, and the first lemon plants from other
parts of Europe . T he USDA acquired mandarin plants from Australia
in 1893 (similar to an orange but smaller and sweeter), and supported
the development of citrus varieties for the Gu lf States and California,
particularly through research at the Florida Agricultural Experime nt
Station (Klo se 50: 77).
In the late 1870s, two more significant events marked the end of the golden
era in fruit growing and the beginning of a more rationalized period. In
1878 the causal agent of fire blight was discovered by Dr. T.J. Burrill at the
University of Illinois. Burrill's research in plant pathology revealed that fire
blight affecting pear, apple, quince, peach, and plum was caused by a singlecelled organism, a bacterium, which he called Bacillus amylovorus (Figures
3-3 and 3-4). This discovery preceded Robert Koch's d evelopment of Germ
T heory by several years and was received with a level of skepticis m, until
1885 when a series of experiments by Dr. J.C. Arthur confirmed Burrill's

Discovery of Fire
Blight Organism

Figure 3.3: (left)
Watercolor of fire blight
damage to a shoot of
t he Kieffer pear variety,
painted in 1889 by
USDA artist M iss Mayo.
C uriously, Kie ffe r is

considered very fire
blight-resistant today
(from the USDA 19th
and early 20th-century
watercolor collection,
courtesy of the USDA).
Figure 3.4: (right)
Watercolor of fire blight
damage to the leaves of
1he Le Gurne pear varie Ly,

painted in 1890 by an
unknown USDA artist
(from the USDA 19th
and early 20th-century
watercolor collection,
courtesy of t he USDA).
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findings. Bacillus amylovorus, now called Erwinia amylovora, was one
of the first plant pathogens to be discovered , emphasizing the economic
importance of the disease by this time (Lowther14: III, 1588). The bacterium
was found to be n ative to the eastern United States, where members of the
rose family such as crabapple, hawthorn, mountain ash, and serviceberry
were host plants.
Advent of Pesticides

One other event in the 1870s signaled the coming of a scientific age. In 1879
the Proceedings of the Western New York Horticultural Society Annual
Meeting documented the first use of an insecticide in an apple orchard
(Lowther 14: I, 75). The Proceedings noted that a western New York fruit
grower had sprayed his apple trees with Paris Green dissolved in water
propelled by a force pump. T he grower aimed to kill canker worm, but
had found his ripening apples were also devoid of codling moth larvae.
T his ground-breaking information was p ossibly the last of its kind to
originate from an amateur organization, such as a horticultural society. In
the 1880s the role of pesticide development was formally adopted by the
federal government, and most scientific discoveries in fruit growing would
then originate with the USDA or an associated system of state agricultural
experiment stations.
In 1880 the New York State Agri cultural Experiment Station und ertook to
determine the efficacy of Paris Green. Five years later, the New York State
Experiment Station 1885 Annual Report confirmed that a highly poisonous
bright green powder, Paris Green, ::i ferrou s sulfate, could be u sed to control

codling moth. Paris G reen, the first insecticide, was discovered by French
horticulturists in the 1870s. France also originated the first fungicide, when
in 1882, Bo rd eau x J\1ixture or hydrated coppe r sulfate, was fo und to treat

gray mo ld or Botrytis on grapes, stimulating the develo pment of the French
winemaking industry. The USDA first published the formula for Bordeaux
Mixture in 1885, and in 1887 recommended that the fungicide be used to

treat a number of diseases, including apple scab.
Establishment of

T h e role of the federal government in agricultural and h o rticultural

Experiment Stations

develo pment was in stitutionalize d in 1887 when Congress approved
appropriations to establish an agricultural experiment statio n in eve ry
:state (tl1e Hatd1 Act). T l1e:se feuerally fu11LieJ re:seard1 ceuter:s wuulJ ue

associated with university or college campuses, where their first order
of business would be pest and disease control for crop plants, including
orchards. Gradually, the agricultural experiment stations would also take
over the work of orchard fru it breeding and variety selection, and later
still would develop partnerships with growers' cooperatives to collaborate
in field research. The primary mission of these federal institutions was
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to increase the profitability of all forms of agriculture and horticulture.
Their research efforts were therefore focused on increasing crop quality
and yield, and all factors capable of enhancing or reducing yield. Bulletins
published by the agricultu ral experiment stations wou ld become the
stand ard authority for n ew, valu able information, and th rough education
an d regulation the USDA would take the leading role in building a
professional industry of fruit growers.
Federal inter vention in th e d evelopm ent of the comm ercial orchard
industry came at a time of the lowest orchard productivity in several
decades. The 1880s saw increasingly diminishing orchard yields due to
rampant, untreated pest and disease infestations. Many small, independent
farmers gave up orcharding, realizing that a successfu l commercial orchard
enterprise required a greater investment of capital, skills, and knowledge
than they had at their disposal. The 1880s marked the beginning of the
decline in the number of orchards throughout the country, a tre nd that
continued until the end of World War II. T he precursor to the trend was
pest and disease infestations, though these were somewhat stabilized in the
1890s with the new use of topical pesticides. T he trend continued, however,
with increasing industrialization and urbanization. The prospect of greater
prosperity led more and m ore farmers to give up their rural lifestyles in
favor of indu strial johs in cities. Hired lahor costs increased as farm lahor
shrank, pulled away by the lure of higher paid manufacturing jo bs.

Disease Infestations

T he

Abandonment of

19 10

ce n su s d::it::i r eve::i l th::it ?5 p e rcent o f the b e::i rin g fruit trees in

the United States were lost during the first d ecade of the 20th century, a
decline from 200 million to 150 million trees. (By 1930 the numbe r would
d ecr ease to

100

million.) By

1910

Farm Orchards

only h alf t he farm s in the United States

had fruit trees, approximately three million farms with an average of 50
trees, or on e acre of trees per farm. Editorial pleas in farmers' magazines
w e re comm on in t h e years preceding \'<lo rld War I, asking workers to stay

on farms as an act of patriotism.
Coincide n tally, t he loss of many th o u sands of orchards throu gh farmers'

Rise in Commercial Orchards

migration to urban centers p aralleled the sp ecialization of the orchard
industry. Alth ough half of th e fruit trees in the country were lost during
tl1 e fi.r:st tlu ee J ecaJ e:s uf tl1 e 1yuu:s, tl1e lu:s:se:s were 111u:stly fru111 :s111alle1

orchard s of five acres or less, (approximately 250 trees for apple and
pear orchards) , or from farms where a range of crop plants was grown .
T he orchards that rem ained were typically larger, mo re sophisticated
op erations. Orchard managers of the 1900s would become referred to
as "growers" rather th an farm ers, indicating a distancing from gen eral
agriculture. Many of the growers who kept their orchards were willing to
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incorporate new information in scientific management and specialize in
growing orchard fruits alone. As a result they soon began to increase the
productivity of their trees.
Influence of Cold Storage

Contrary to a general decline throughout the country, th e Pacific Coast
states added orchards and increased their numbers of fru it tre es during
the 1880s and 1890s, and th e first d ecad es of the 1900s. The increases
were due to the planting of newly settled lands as commercial orchards,
which was buoyed by the development of transportation and irrigation
systems throughout the western United States, and also by technological
advancements in fruit canning. The invention of cold storage technology
in the 1890s was a particular boost to the young western orchard industry,
which depended on the lengthy haulage of fruits to eastern markets for
economic viability. (At the turn of the 20th century, 90 percent of the
popu lation lived east of the Mississippi Rive r.) Refrigerated rail cars
increased the quality of all western fruits arriving in eastern depots, though
especially peaches from California, which were more perishable than most
orchard fruits.
The n ee d for cold storage was a n ecessary outgrowth of the use of
pesticides, the specialization of the industry, and a resultant increase in
yields, all of which threatened to flood markets with an excess of fruits
and therefore depressing prices (Lowther 14: I, 90 ). Cold storage replaced
the 19r11 century root cellar, e nabling grower s to hold mass quantities
of fruits in ::i pre-ripened st::ite ::i nd spre::id their r e le::ise to m ::i rket over

subsequent seasons (Figure 3.5). T he earliest cold storage facilities were
independently owned businesses located near train depo ts or shipping
cente r s. By the 1910s the largest growers had formed coop e ratives to share

Figure 3.5: Photograph of an
early 20th-century fruit cellar
built by Mormon settlers in the
Fremont River Valley, UT, for
orchard fruit storage. Today the
cellar is located within the Fruita
Historic District of Capitol Reef
National Park, UT (S. Dolan
2001).
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in the ownership of cold storage buildings. The high cost of mechanical or
electrical refrigeration prohibited an individual grower from installing a
cold storage faci lity within their own orchard. However, early 2d11 century
commercial orchards frequently had "common storage" shed s, where fruit
was temporarily held after packing (Auchter and Knapp 29: 58). In th e
western states, packing sheds often had additional space that was used for
temporar y storage of packed fruit.
From the 1890s to th e 1920s, packing sheds were commonly fou nd in
commercial orchards west of the Rocky Mountains, but were more unusual
in eastern orchards (Figures 3.6 and 3.7). T he greater occurrence of packing
sheds in the West was due to a different packing metho d employed by
western growers, but was also indicative of emerging rivalry betwee n
eastern and western fruit growers. In the eastern United States, farmers
had for several hundred years used oak barrels to store orchard fruits
(Figure 1.8). Barrel-making by coopers was a companion industry to

Development of Packing

Figure 3.6: (top) Early 1900s
'model packing shed' for grading,
wrapping, and packing orchard fruit
illustrated in a 1920s horticulture
textbook (from Au chter 1932,

courtesy of ]. Wiley and Sons) .
Figure 3.7: (bottom, left)
Phorograph of an early 1900s
packing shed owned by gentleman
farmer Moses Cone in Blowing
Rock, NC, to support his extensive
orchard operation. Today the
historic packing shed and orchards
are located within t he Moses Cone
Estate of Blue Ridge Parkway, NC

(S. Dolan, 2001).
Figure 3.8 (bottom, right) Historic
photograph of coopers making
barrels fo r orchard fr uit storage
in the 1920s (from Auchter 1932,
courtesy of J. Wiley and Sons).

Fruitful Legacy

69

P ART I :

A

HI STO RI C CO N TEXT OF ORC HARDS I N T H E U N ITED STATES FROM

1600

TO T H E PR ESENT

commercial fruit growing until the end of World War II when fruits were
no longer stored and shipped in barrels. After World War 11, fruits were
stored and shipped in cardboard boxes or tote crates moved by forklift
trucks.

Figure 3.9: (right) Historic
photograph of initial field
packing of apples into boxes in
1909. Note the short trunks of
the trees, typical of the period,
Larimer County, CO (courtesy
of Weste rn H istor y/ G e n ealogy

Dept., Denver Public Library) .

In the western United States, a lack of suitable hardwood trees precluded
the making of barrels, but the abundant softwood s were well suited to the
construction of lightweight boxes (Figure 3.9). Fully loaded wooden boxes
could not be rolled along like barrels, however, and had to be sufficiently
lightweight in order to be lifted. Consequently, fruit boxes were smaller and
could hold only one-third of the fruit in a barrel. Therefore, the barrel had
an efficiency of scale as a shipping contain er, and due to its size and shape
could be packed quickly and directly beneath orchard trees. As a smaller
geometric vessel, the box had to be packed with more care in order to hold
the maximum number of fruits. The more time-consuming process of
packing boxes meant the activity was performed in a packing shed, shielded
from the elements, rather than directly ben eath the fruit trees (Figures 3.10
and 3.11 ) . However, western growers turned this apparent disadvantage
into an opportunity in an effort to differentiate their produce from eastern
growers, whose industry was far better established. The smaller volume of
fruit contained within a box meant that the fruit on the bottom was less
likely to he crushed or hruised, and the hox was a more convenient size and
shape for retailers to stack and display open in their stores or fruit stands.

l'igure 3.10: (below) Historic
photograph of peaches packed in
boxes in an early 1900s packing
shed , Grand Va ll ey, C:O (courtesy

of Western History/ Genealogy
Dept., Denver Pub lic Library,
n.d.).
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Figure 3.11: Drawings of two,
early 1900s fru it-siz ing m achines

that were used to grade fruit in
the orchard packing shed (from
Auchter 1932, courtesy of J. Wiley
and Sons) .
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Figur e 3.12: Historic map
showing the distribution and
greatest concentrations of apple
orchard s in the United States in
1925 (from USDA Yearbook 1927,
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Western growers capitalized on the marke ting opportunity by deve loping
aesthetic techniques for arranging and tissue-wrapping packed fruit. T he
importance of packing techniques to fruit quality, and therefore value,
is emphasized in th e h orticultural literature of th e early 2orh century
(Lowther, Auchter a nd Knapp). The emergence of intense competition
between e8stern 8nd weste rn 8pple growe rs W8S llnderscored by 8 growing
con ce ntratio n of apple orchards in th e West (Figure 3.12). Western
growers disparaged the quality of fruit packed in barrels and promoted
the association of fruit boxes with high er quality fruit through the use of
attractive box lab els and advertisements. T h e u se of the box rath er tha n
the barrel, and its opportunities as a m arketing m edium was a factor that
galvanized weGtern growerGand contributed to their earlier develo pment
of m arketing cooperatives.
Reduction in Variety Diversity

At the beginning of the 20th century, the orchards of the 48 states conta ined
the greatest a rray of fruit varieties in the country's history. T he fervent
work o f variety d evelo pment between 1800 and 1880 h ad vastly increased
the number::. uf a ll m a jur urchard fruit varietie::. . A::. une example, a USDA

bulletin re leased by the Bureau of Plant Industry in 1904, the Nomenclature

of the Apple: A Catalogue of the Known Varieties Referred to in American
Publications from 1804 to 1904, d ocume nted the astounding number of
6,700 apple varieties grown in the United States during the 1800s. But by
1900 ch anges were afoot in the selection of varieties for new orch ards.
New commercial criteria for variety selection were influencing the diversity
of fruit trees available from p lant nurseries and th e range of ripe fruits at
reta il sta nds . These criteria were developed by the agricultural exp eriment
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stations and were further refined in the decades preceding World War II.
They were initially focused on high productivity, and the USDA bulletins
recomm ended lists of the heaviest and youngest-bearing varieties of all
orchard fruits. By the end of the 1910, the array of varieties in commercial
orchard s had n arrowed considerably from hundreds of varieties in the
1870s to tens for each species. As the new scientific era proceeded, the
criteria for commercial fitness were further refined, and the number of the
most important commercial varieties of each species was dropped from
dozens to a little more than 10.
By 1945 the commercial production of all maj or orchard fruits had come to
rely on a handful of varieties that conformed to certain yield-based criteria.
T hese criteria includ ed : abundant fruitfulness or productivity, youthfulness
of fruit bearing, more compact size of tree, later blooming (i.e., avoiding
fro sts and later ripening) , pest and disease tolerance or resistance, and
commercial fitness of fruit (including the consistency of size, color, and
taste of fruits), and tolerance to cold storage and shipping requirements.

Modern Commercial
Characteristics

T he great paring down of varieties created a broad distinction between
new orchards of the 1900s and farm and commercial orchards of the 1800s.
Whereas orchards in the 1800s often contained several species of fruit
and many varieties of each in rows, a commercial orchard in th e 1900s
often contained only one kind of fruit, with less than four varieties in
total, planted out in large, single-variety blocks. New farm orchard s of
th e 1900s were planted w ith the most common, comme r cia ll y importa nt

varieties rather than connoisseur or local varieties that distinguished the
farm orchards of the 1800s (Figure 3.13). Only th e number of varieties of
Figur e 3.13: Historic photograph
of a late 1800s fruit stand
displaying many varieties of
apples at a county show in the
Midwest (from NPS Midwest
Regional Office).
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citrus fruits and nuts ran contrary to the general pattern of attrition. The
comme rcial growing of citrus and nuts were nascent industries in the 1800s,
and their development was greatly intensified in the early 1900s when many
new, commercially ad apted varieties of ora nge, lemon, grapefruit (pomelo ),
w alnut, pecan, almond , and hazelnut were creat ed.
Great Reduction in
Apple Varieties

Few Dominant Apple Varieties

The dramatic reduction in the number of varieties grown between 1SS0
and 1945 is best documented for the apple, as it was the most economically
important orchard fruit during this period. Also, the apple was the sp ecies
with the greatest 19th century diversity, and the greatest 20th century losses.
The botanist Liberty Hyde Bailey of Corne ll University conducted a survey
of plant nurseries in 1S92, and found that throughout 40 states, 735 varieties
of apple trees were available for sale to growers . The sam e survey rep eated
in 1910 b y Granville Lowther, a western horticulturist, yielded a 46 percent
reduction in the number of apple varieties for sale at nurseries . Robert F.
Carlson, a Michigan horticulturist who examined nurseries in 1970, found
that only 10 p ercent of the varieties documented by Bailey were still being
propagated- So years later. An examination of the catalogs published by
one of the leading nurseries in the early 1900s, Stark Brothers, revealed a
significant reduction in th e varieties sold before World Wa r II (Table 3.1).
In less than 20 years, between 191S and 1935 Stark Brothers reduced their
numher of apple varieties marketed hy 80 percen t and their p ear varieties
by 60 percent.
Ry

1910

m o re th:rn 75 of a ll apples g rown in commercial orch a rd s in the

United States were of just 10 varieties. All of these varieties ha d existed
for So years or more (Table 3.2). T hese apple varieties produce d fruit
abunda ntly and were p o pular with the American public. T h e

10

varieties

w ere not evenly distributed in orchard s th roughout th e country, but w ere
regionally differentiated by their adaptation to certain growing conditions .
Baldwin and Ben Davis were grown in for greater quantities than the oth e r

to p eight varieties. Ba ldwin was most well adapted to the New England
climate, and was the most common apple tree in commercial orchard s
there and in New York Stat e. Ben Davis was the d o minant commercial

variety throughout muc h of the rest of the country (between the 32°d
a nd 42 °d parallels), th ough it w as considered to be of high est quality in
:s uutl1ern am.I :suull1we:st :state::;. Rl1uue I:slauu G ree11i11g ClllU Rux uury Ru:s:set

w ere common throughout th e Northeast, Winesap and York Imperial in
th e South and Midwest, and Jon ath an , North ern Spy, King of Tompkins
County and Newtown Pippin were widely adaptable, and could be found
from Mic higan to California.
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No. Apple Varieties For Sale
to Growers

1881- 1945

No. Pear Varieties For Sale
to Growers

1918
95
29
..
..
.............................................................................................................................................................................................................

·. . . . . . . . . . . ·. .~.:i~. . . . . . . . . ·. . . . ·i···..........·...................~·:·................................

1.... ·.............. ·............~:· ......................... ·.. ..

Apple Variety

Year of Origination (approx.)

Baldwin

1750

Table 3.1: (above) Stark Brothers
Nursery catalog data indicating
a significa nt reduction in the
number of apple and pear
varieties marketed between 1918
and 1935 (source: Stark Bros
Nursery Catalogs, 1918-1935).

Ben Davis
Jonathan
Northern Spy
Rhode Island Greening
Roxbury Russett

1650
f

1650

: : : : : : : : : : : : : : :~~~:~~~:~: : : : : : : : : : : : : : : r: : : : : : : : : : : : : : : : J~:~: i.:: : : : : : : : : : : : : : : : :
King of Tompkins County
(Tompkins King)

Table 3.2: (left) The top 10 apple
varieties grown in t he United
States in 1910 with their year of
origination, in descending order
of acreage planted (source:
Lowther 14: I, 70) .

1806

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''u'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''••••••••••••••••

Newtown Pippin
(Yellow Newtown)

1750

..............................................................................................................................................................
1830

Within several years nurseries began to promote three other varieties
m or e heavily, and by 1930 t he list of the m ost commonly planted a pple

varieties had changed a great deal. Two varieties that rose to prominence
in orchards were already more than 100 years old, but were just becoming
widely popu lar with grow ers, as their good commercial c h aracteristics

were formally recognized. Cold-hardy Mcintosh was selected as a good
commercial apple for the North east and upper Midwest, where it came
to r eplace Baldwin. Rome Beauty was r e-acknowled ged as an excelle nt

apple fo r higher elevations, and was newly planted in the foothills of
th e Appalachian s, Ozarks, Rockies, Cascades, and the Sierra Mountains
(Auchter and Knapp 29: 167).
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Rise of Delicious Apple

The third apple variety that rose to prominence and even began to top the
best-sellers' list in 1928, would become the hallmark of the n ew period
of commercialization and the most commercially valuable variety in
the his to ry of apple growing (Carlson 70: 45). The variety's n ame was
Delicious (Figure 3.14). Delicious, which became known as Red Delicious
through improved strains, was d iscovered in Peru, Iowa in 1872, and was
first marketed to growers in 1908 (Lowther 14: I, So). Growers started to
recognize Delicious as a valuable new variety in the 1920s when it began
to supersede older varieties, particularly Ben Davis (Bright 88: 26). In 1921
Stark Brothers released the first red sport of Delicious, called Starking
D elicious. The red sport was the first of several hundred strains of the
original variety to be created during the 1900s. A chance mutation on a
tree that yielded particularly red fruit, the red sp ort became a common
"improvement" over old varieties of the 1920s, such as Red Rome Beauty,
Red Mcintosh and Re d Northern Spy. Red sports of D eliciou s turn ed
the originally yellow-red striped skin into a deep red fruit, the color most
commo nly associated with Red Delicious to day (Figure 3.15).

Characteristics of
Delicious Apple

By 1925 a Delicious orchard was worth twice the value of a Ben Davis
orchard, and a barrel of Delicious could attain th e highest price on the
market at $6.J2 a barrel compared to Ben Davis, one of the lowest prices
at ~3 .S4 a harrel (Au chter and Knapp 29: 85). By 1930 Red Delicious was
among the five most commonly planted apples in commercial and farm
orchards, and growers had dropped Ben Davis from new plantings. By 1942

Figure 3.14: Photograph of the
original Delicious variety, the
Hawkeye, a red /green apple,
borne o n a 1908 tree in the

former Sonoma State Hospital
Orchard at Jack London State
Historical Park, CA (C. Cain,
2006) .
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Figure 3.15: Photograph of
th e fa milia r Red Delic io us

variety developed by Stark
Brothers Nursery through
red strains (selections) of the
original Hawkeye (courtesy of
Washington Apple Commission).

Red Delicious' great adaptability to a wide range of growing conditions, its
heavy and youthful bearing, its drought toleran ce, its blight resistance, and
its highly attractive fruit made it the most commonly planted apple variety
throughout the country, accounting for 17 percent of all apples produced.
Red nelicio u s' rem a rkable su ccess would continue t o gr o w over t h e n ext

40 years, as d escribed in Chapter 4. Its production peaked in the late 1980s
when almost one in every two apples commercially produced in the United
States was a Red Deliciou s (Ame rican Fruit Grower 9/ 97).

T he success of Red De licious before World War II was not without

Discovery of Delicious Apple

con s iderable assistan ce fro m th e o wn e r of th e variety, Stark Bro th ers

Nursery. Founded in Louisiana, Missouri in 1816, Stark Brothers Nursery
devoted its propagation and retail efforts during the 1800s to fruit varieties
that were w ell ad a pted to the Midwest. In 1896 Jesse Hia tt, a n Iowa far m er,

offered C.M. Stark (president of Stark Brothers) the opportunity to buy the
propagatio n rights to one of his trees, a variety with a broader geographic
range. Hiatt ha d discovered a cha nce seedling in his apple o rchard of Yellow

Belle fl ower 24 years earlier, and had spent the intervening years cultivating
the tree and testing its potential in local agricultural competitions .
Hiatt knew he had a winning variety when he offered the tree t o Stark
in 1896. The variety, which he called Hawkeye, had won first prize in a
competition that year (Burford 98, n.p. ). Stark Brothers bought the rights
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to the t ree, named it Delicious, and spent $750,000 over the next 20 years
on advertising. Stark's marketing strategy included the distribution of
more than 8 million "gift trees" to growe rs as promotio nal free samples
and through farm-to-farm nursery salesmen (Carlson 70: 45). T he success
of th e Stark Brothers' advertising campaign and the excellent commercial
characteristics of Red Delicious are reflected in its position at the top of
the 194 2 list of th e most important commercial apple varieties (Table 3.3).
Decline in Pear Popularity

T he 20 r 11 century trend towards simplification of the number of commercial
varieties applied to pears, peaches, cherries, and p lums as well as apples,
though apples and pears were more dramatically reduced in diversity.
Between 1880 and 1945 the pear lost considerable popularity with growers
and diminished in commercial importance from second to apple, to sixth in
line after apple, peach, plum, orange, and cherry. T he pear continued to slip
even furth er after World War II and by the 1980s, accounted fo r o nly two
percent of the acreage of orchard fruits in the United States, or eleventh in
line aft er orange, apple, alm ond, pecan, p each, grapefruit, English walnut,
plum, cherry, and avocado (Census of Agriculture 80: I, 51).
Two main factors influ enced th e d ecline of the pear from commercial
production, though one factor was by far the most significant. T his was
th e devastating effect of fire hlight, a wid espread, fatal disease that remains
difficult to manage even today. T he other facto r was the perishability of
the pear and its limite d tolerance to lengthy storage and haulage after
h a r vest . T h e e n o rm ou s impact o f fi r e blig ht w as to eventu all y r e locate

Table 3.3: The top 10 apple
varieties grown in the United
Stales i11194:.1. with their yea1

of originati on, in descending
order of acreage planted (source:
Carlson 70: 19).
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the commercial growing of pears from the Northeast and upper Midwest
to the semi-arid and arid parts of the Pacific states, where the pathogen
was less favored in less humid, cooler temperatures during blossoming.
T he development of a regio nal pear industry in Washington, Oregon ,
and California also had the effect of reducing the number of commercial
varieties to those that grew well in those states .
According to Leroy, the 19r11 century French p omologist, 700 varieties of
pear were well regard ed in 1867. Marshall Wilder's catalog advert ised 70
varieties in 1858, but within 50 years less than 30 varieties were comm only

Pear Variety

Year of Origination (approx.)

................................~~.~~~~.~.~ ................................:...................................~.!~.~..................................
Kieffer
(Eastern st ates and South)

!,,

Table 3-4= The top 20 pear
varieties grown in t he United
States in 1910 with their year of
origination, in descending order
of acreage planted (source:
Lowther 14: II, 1590) .

1873

···············································································:..····························································--···············
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~1~:~,:l~!t.: .:~ : I !i ~ :

:::: : ;:~~r~~:.:.:.~ ::: :: : :J::::: ::: ::i:~~~ :::::: :

................................~?.?.~.:~................................1...................................~.~~-~..................................

..............................~~. ~.9.~.~.~.............................. .l...................................~.~~~..................................
W ilrlP r Frirly
l
1RR4
...............................................................................................................................................................
Sheldon

18 15

·································································••4••·························································································
Vermont Beauty
j
1880 I 1700
(probable synonym Forelle)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Vicar of Wi nkfield

1760

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Cornice

1849

Winter Nelis

1800

: : : : : : : : : : : : : : : : :~~;.?.~:: : : : : : : : : : : : : : : : (: : : : : : : : : : : : : : : : :~:~!:~: : : : : : : : : : : : : : : : :
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found. By the 1910s, Bartlett, a French pear introduced in the early 1800s,
was more wid ely grown t han all othe r varieties combined (.Figure 3.16).
T he variety's broad adaptability to a wide geographic range, its heavy and
youthful bearing, and ability to self-pollinate (en abling it to be planted as
a monoculture), made Bartlett th e most popular p ear from New York to
California. Kieffer, the heat-loving Asian hybrid pear was the second most
abunda nt variety in New York, the eastern seaboard, and throughout the
South and Midwest, whereas Beurre d' Anjou, or Anjou, was second to
Bartlett in the West (Table 3-4).
Few Dominant Pear Varieties

Figure 3.16: (left) Watercolor
painting of Bartlett pear variety
(from the US DA 19th and early
1900s

wate rcolo r collectio n ,

courtesy of the USDA).

At th e turn of th e 20th century, a new, late-ripening strain of Bartlett
called Winter Bartlett was becoming popular with growers, and two other
varieties, Beurre Bose (Bose) and Doyen ne du Cornice (Cornice), were
gaining popularity in the Pacific Northwest (Figures 3.17 and 3.18). In 1930
the state of New Yo rk still held o nto its century-lo ng status as the top
pear producer, though by this time it shared this status with Californ ia. A
numb er of less commercially valuable pear varieties could still be found
throughout the Northeast and Midwest, but by this time, Californ ia grew
Bartlett pears almost exclusively (Figure 3.19 ). By World War II, Anjou and
Bose would become relatively more important in th e Pacific orthwest,
and the stage was then set for the p ost-war distribution and d ominance of
th e three most important comm ercial pear varieti es in the late 2 0 th century:
Bartlett, Anjou, and Bose, in California, Washington , and Oregon.

Figure 3.17 (right) Watercolor
painting of Winter Bartlett pear
variety (from the USDA 19th and
ea rl y 20th -ce ntury watercolor

collection, courtesy of the
USDA) .
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Figure 3.18: Watercolor painting
of Doyenne d u Cornice (Cornice)

pear variety (from the USDA
19th and earl y 20th -centu ry
watercolor collection, courtesy
of the USDA).

Figur e J.19: (below) Historic

map showing the distribution
and greatest concentrations
of pear orchards in the U nited
States in 1925. The quantity of
orchards depicted by each dot is
unknown (from USDA Yearbook
1927, courtesy of USDA).
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Dominance of Elberta Peach

Figure 3.20: Watercolor painting
of Elberta peach variety (from
the USDA 19th and early 2othcentury watercolor collection,
courtesy of the USDA).

Ubiquity of Peach Growing

1600

TO T H E PR ESENT

In the modern era of orchard fruit
growing, peach orchards would become
dominated by o n e variety rather like
pear orchards. Like the Bartlett pear,
the 19th century American peach variety
Elb erta became the most abundant and
ubiquitous commercial variety by 1910
(Figure 3.20) . Unlike pear orchard s
however, peach orchards retained more
dive rsity throughout the 1900s, each
typically having several other varieties in
additio n to Elberta. T he larger diversity of
peach varieties was partly due to the great
perishability of the peach, promoting a
greater reliance on the cann ing industry
and a d ependence on the traditional, local
marketing of peaches at truck stands . A diversity of varieties was also
promoted by the faster and shorter lifecycle of the peach, only 15 to 30
years versus 80 to 150 years for apple and pear, and the greater tendency
of the peach to hybridize. Consequently, peach orchards were renewed
more frequently with new trees, and other varieties could be incorporated.
At the turn of the 20th century, peaches were grown in three-quarters of
the 48 states and were abundant in all bu t the most northern latitudes of
th e uppe r Midwest The te mpe ring c lim::itic influe n ce o f the Great T.::ikes

enabled growers to plant peaches in Ohio, Illinois, and Michigan. Many
excellent clingstone (canning) and freestone (fresh market) varieties
existed throughout the country, w hich were often quite narrowly adapted

to a small region of origin . Despite the dominance of the hardy Elb erta
throughout the country, local varieties held their popularity up until World
War II because t hey extend ed t he season before and after E lberta's harvest

and provided best quality when hauled only a short distance (Table 3.5).
T he state of Georgia grew the most peaches in 1910, a status it relinquished
to California by the 1930s.

In the early 1900s, California's enormous Central Valley became an industrial
puwerl1uu ~e

uf fruil pruuuc liu11, cl1a lle11g,i11g, Ll1e fruiL-g,ruwiug, ecu11u111ie~

of many south ern and Midwestern states. With the boom in peach growing
in California, the peach-growing districts of Ohio, Illinois, and Michigan
were among the first to shrink. The Great Depression of the 1930s saw an
even greater rate of agricultural development in California than in the first
decades of the 1900s, setting the stage for California to become on e of the
world's largest fruit producers after World War II (Figure 3.21).
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Ta ble 3.5: The top peach
varieties g rown in t h e

Freestone Variety

Clingstone Variety

Elberta

Phillip

United States in 1930, in
descending order of acreage
pla nted (source: Auchte r
and Knapp 29: 171).

Tuscan
Pa lono
Peaks
E.:irly Cr.:iwford

O r.: mgc
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l
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Heath Cli ng

Figure

:: : : : : : : : :~t~r::::::: ::::::::::r: : : :::~~'.iY.: ~~~~i~'.:: : : :: :
J.H. Hale
.............................................................................

Triumph
.............................................................................
Muir

-.-: .

• •

•
,

•

-;7'.r- - I

I

~

.. -·----·- ...... 4)
,'

...

I

\

--· -

- · - , - · --

\

'

I:~

·,

'

\

~- - --- - - --~

'

I

• •• • ••

: - - -

r --I

I

I

I

I

I

· · : : · . :...' \ .

,

.'•• ••! ,

-<

I
I

I

L

- - r - - - - - - - 1-

I

I

•• • •

\

~

'~-

>

i -- - - - -- -- -..\

I

---

'

___ ____',

)I

I

•• • • • • •

..•.•.•• •

I

I
I

·~
....
i:.···· '
• • ....

I

r- - - - - - - ---'

-- " '1

I

:

-

\

(

-- - r -

',
- I

,'

• • • •.
• • •

',

: :

• •

I
I

_)

• \\

·:::

..

',

',

l

I

, ... '

'

;

r- - -

, - -- ---1- - --- - -- r _j __ __ __ _ __ 1 --------:..r---.:

','~r-

I
I

r--- --,

\ • •

I
I

I

\

• . • • • •.•.

I
\._,

I

.... • •• (

I

....,_

-, __ :.
I

___ _,

I

.r· ~ -

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

.... ..

I

{

,,.--1

I

\

- - -\
,'

I

-'

,
I

A.

/

...

• 0 ., •

- , "< ;'•

-r, -/, .., ~~

• •

;

,~, - - .... L ~,

;- - '
,,

I

1

·~

(

'

r

I

)

'"""

\1

\..

\ •

, •.
'"'\

I

•
:. • •

;--- - - - -- -..,\

~ - -- - - -- - - '•

• • •

\

\

,~

'

\.( -'

:::::•

(b elow) Historic

3 .21:

map showing the d istribution
and greatest concentrations of
peach orchards in the United
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dot is unknown (from USDA
Yearbook 1927, courtesy of
USDA).

-

,,

•

••

·......

:
----?--r-,./

••• •

•
·. • /_,,_/~_,,.---'-. . . . ~·

- -- ~-,:.•!'.-.,,,

' •:•:•: • •:-. .

·~:::::::~

\
'

·,::· :::;.··
. ..

.

\ •.\

'

.

. . .. . ...

...

("-- -~- - -- - ·J("

''\
\, ' ..J.r- -' \

(

\..

\

fruitful L egacy

·- .
83

P ART I :

A

HI STO RI C CO N TEXT OF ORC HARDS I N T H E U N ITED STATES FROM
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Cherry Growing
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Contrary to the relative ubiquity of peach orchards, commercial cherry
growing became highly region al in the early 1900s. The main region s of
cherry growing were divided in two according to the different climatic
adaptation s of the two important cherry species. T he hardier sour cherry
varieties of Prunus cerasus (Cherry plum) were mostly grown in the upper
Midwest, while the less hardy sweet cherry varieties of the species Prunus
avium (Mazzard cherry) became centered in the Pacific Northwest.
Montmoren cy was by far the most common sour cherry variety and Bing
was the most important sweet cherry. Sour and sweet cherry trees could still
be found east of the Rockies on midweste rn and eastern farm s, though in
far fewer numbers than in the new commercial orchards of Ohio, Michigan,
Wiscon sin, and Iowa for sour cherries, and in Washington and Oregon for
sweet cherries. Some sweet cherry production held on in western ew York
and western Michigan, where some of the oldest varieties were still grown
(Table 1.6 ). Most of the varieties were European, though curiously, the Bing
variety was developed in Oregon by the younger brother of Henderson
Luelling, the nurseryman who hauled hundreds of fruit trees along the
Oregon Trail in the mid 19th century. Seth Luelling developed Bing in the
1880s, naming the variety for a loyal Chinese employee wh o had served
him for many years.

Alaska Experimentation
with Crabapples

During the early 20th century, the Alaska Experiment Station at Sitka
experimented in growing sour cherries as a p otential orchard fruit for
Alaska, and m et with limited success. Today, som e sou r ch e rry va rieties

have a minor place in Alaska's small comme rcial orchard operations.
Table 3.6: The top cherr y
varieties grown in the United
States in 1930, in descending
order of acreage planted and
by geographic region (source:
Auchter and Knapp 29: 173).

Sour Cherry Variety

Sweet Cherry Variety

Pacific

W. New York

Northwest

and W Michigan

............~.?.~~~9.~~~.~~············i······················~!~.~······················[············~ ~~~.~..:.~.~.~~·~·i·~~...........
Early Richard

:E~~tf~;~:ll~ :
Large Montmorency
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Windsor
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However, extremely cold-hardy Russian a nd Canadian apple varieties
have become the most impo11ant orchard fruits in the state (W heele r 7/99).
T he Alaska Experiment Station also explored the use of crabapples for
the state's orchards in the early 20th century, due to their extreme cold
hardiness . Crabapples are th e common an cestors of domestic apples, as
members of the same genus. T heir fruit is smaller however, typically 1Yi-2
inches in diameter, and very tart to taste. Crabapples are more dwarf in
stature than standard domestic apple trees, and have more of the wild
characteristics of seedling apple trees, often with twiste d, gn arled and
thorny branches. Since the early 20th century, however, the horticultural
development of crabapples has exploited th e ornamental value of the tree
rather than edible fruit. A garden stature and beautiful blossom and fruit
clusters have led the development of crabapples into the landscaping arena
rather than for orchard fruits.
Plum growing also became a more regionally specialized commercial
industry in the early 1900s, though no single variety dominated in popularity.
During the 1800s plum growing evolved as it spread from the eastern to
the western United States. In the 1Sth and early 19th centuries, the eastern
United States grew an array of varieties of th e European and Damson
species Prunus domestica and P. institia, though most plum trees were
grown in fruit ga rdens rather than orchards (Hatch 98: 107). However, the
European and Damson varieties were not well adapted to the hot summers
of the south or the severe winters of the Midwest and this limite d their

Regionalization of
Plum Growing

geog raphi c nmge. Tn r egio n s where Furopea n or Dam son plum s wou ld not

grow well, varieties of native plum species were developed, particu larly
from the two species Prunus americana and P. angustifolia.
T he discove ry of Min er p lum in 1814, th e first variety d eveloped from
a native species, Prunus angustijolia, stimulated the creation of many
m ore Am e rican varieties during th e 19th century. T h e m ajority of t h ese
varieties were d eveloped and grown in the south and Midwest, where they
became part of small commercial orchard s th at produced plums for jams

Native Plum Varieties

a nd jellies . Am o ng the m ost important native plum varieties d eveloped in

the south after Miner were Wild Goose in Tennessee (1850) and Robinson
in North Carolina (1879). In th e Midwest, several important varieties were
Je velupeJ iu Iuwa, u a111ely Wulf (18.)u), Quaker auJ

Fure~t GarJeu

(186L),

and Weaver (1875). Other important native plums developed in the Midwest
were Rollingstone in Minnesota in the 1850s, and De Soto and Cheney in
Wisconsin in th e 1860s (Hedrick 98: 170).
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A further evolution in plum growing was spurred by the introduction
of Japanese plums in 1876 . The development of the Japanese plum,
Prunus triloba , was largely undertaken by Luther Burbank, a California
horticulturist who worked extensively on the development of new P.
triloba varieties during the 1880s and 1890s. Burbank's name is associated
with the improvement of many Japanese p lum varieties, including Burbank
and Satsuma, and with the creation of many Japanese-American hybrid
plum varieties, such as Gold, Splendor, and Wickson (Harwood 14: 128).
Japanese plums and their hybrids are distinguished from European plums
by their round, rather than oval (or egg-like) shape.
By 1910 California had more plum orchards than any other state, and the
Pacific states produced 78 percent of the country's plums (Lowther 14: III,
1692). A combination of many European a nd Jap anese plum varieties were
grown in the Pacific states, where they produced fruit for the fresh and
processed markets. A range of American plum varieties remained dominant
in the south and Midwest, and were use d primarily for processing. The
growing of European plums had declined considerably in the Northeast
due to the ravages of plum curculio, an insect pest that had devastated
older plum growing areas in the 19th century (Table 3.7).

Orchard Characteristics
of Period

Between 1880 and 1945, the diversity of orchard fruit varieties was hon ed
to a relatively small number that were most commercially viable, and the
overall appearance of orchards changed considerably. T he fie ld research
of th e ::igri c ulhiral exp e rime nt st::itio n s yie lded scie ntifi c info rm::ition th::it

was manifest by 1910 in new orchard management techniques. The visible
influence of the new horticultural science was a change in the form, shape,
and layout of orchard trees. The new techniques held sway until after
World War II when anoth er era of orchard management emerged . O ne
of the greatest changes to the appearance of early 20th century orchards
was in t he form of individual fruit trees. In the 19th century, fruit trees had
tall, unbranched trunks generally five or more feet in height; trees were
generally unpruned and their form was created by browsing livestock and
deer. By the early zoth century, fruit trees were "low- headed" with a trunk
just 18-36 inches high before the emergence of the first limbs (Figures 3.22
and 3.23). E.C. Auchter, a principal horticulturist of th e USDA, explain ed
tl1e d1a11ge iu

pl1ilu~uplty

i11 ll:J:ll:J:

The region ofthe trunk ofthe tree where most ofthe main framework
branches start is spoken of as the "head" of the tree ... A few years
ago trees were often headed high, 5 or 6 feet from the ground. It
was felt that the ground under such trees could be cultivated more
thoroughly and easily . In recent years, however, trees are being
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Table 3.7: The top plum species
and varieties g rown in the U nite d

European Variety

Japanese Variety

(Prunus domestica

(Prunus triloba)

American Variety
(Prunus americana

and P. institia)

and P. angustifolia)

East and West Coast

West Coast

States in 1930, in alphabetical
order and by geographic region
(source: Auchter and Knapp 29:
174).

M idwest and South

. . . . . . . . .A. .rch Duke
. . . . . . . . . . . .!. . . . . . . Abundan
. . ce. . . . . . . . .!. . . . . . . . . Ames ..............
. . . . ....... ""8';~·d·~·h~~................ "!..................c·h~·;;·~·t......... ""'"' [................. "('h'~ ~·~·; .................
. . . . . . . . . . . . . . . . . . . . !. . . . . . . . . . ...................!. . . . . . . . . ................
8~~~~

8~·~·b;~·k

~~~·~·i·~~···

o.~~·~~·~

c:i·i ·~·~~

c;~ ·5·~·~~·

••••••••••••••••••••••••••••••••••••••••••••••••••••••••• j •••••••••••••••••••••••••••••••••••••••••••••••••••• j ••••••••••••••••••••••••••••••••••••••••••••••••••••

German Prune

Duarte

Forest Garden

...............~.~~~·d··c;·~·k~···· . ··········i··········..·····~;~~~·~~·· ...............!. . . . . . . . . .c;;ici~·~··················

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .!. . . . . . . . . . . . . . . . . . . . . . . . . . !. . . . . . . . . . . . . . . . . . . . . . . . . ..
Green Gage
(Reine Cla ude)

:,

·;~·~ i ;~~ ·~~·~·~~

~

(Fellenberg)

1

..............

.

Gaviota

:,

H k
aw eye

................ ....................................................i...................................................
Ke lsey

t

Pottawattam ie

. . . . .i~·~~~·i·~·1. E·~;·~~~·~·~. . . . . !. . . . . . . . .R~·ci. j·~·~~................!. . . . . . . . .w~~·1·~ ·~;;................
......................................................... j .................................................... j ....................................................

!

!

...................M;~·~;~h ...................!. . . . . . . . .s~~;~·~·~. . . . . . . . .!. . . . . . . wi·i;;·. G·;~·~·~............
Lombard

Sa nta Rosa

W hittaker

......................................................... j .................................................... j ....................................................

Moore Arctic

i

Pacific

~

W ickson

i

Wolt

~

Wyant

.........................................................[....................................................[.................................................. ..
.......................~~~·;ci'''''"'''''"''''''''''~''''''''''"''''' ................................... ~ ....................................................

.......

Q.~~·~k·~~b~·~;

..............!. . . . . . . . . . . . . . . . . . . . . . . . . . !. . . . . . . . . . . . . . . . . . . . . . . . . .

.......~.h·~~~;h·i·~~··~~~·~·~·~·· . ····i······..···.........................................i···············.. ·····.. ·····.. ····· ..··············

..........

:r~~· ~·~·~~

. . . . . . . . . . !. . . . . . . . . . . . . . . . . . . . . . . . . . !. . . . . . . . . . . . . . . . . . . . . . . . . .

.... ... ....... ....... ... ....... ....... ... .... ... ....... ··~ ........................................... ·········~ ....................................................

........

Tragedy
~~·I·;~·: ·~·~~

. . . . . . . . .,. . . . . . . . . . . . . . . . . . . . . . . . . . !. . . . . . . . . . . . . . . . . . . . . . . . . .

headed much lower, 20 to 36 inches . . .It is plainly evident that lower
headed trees can be pruned and sprayed, and the fruit thinned and
picked more easily and cheaply. Cultivating tools with extension
sides now permit the orchardist to work the ground satisfactorily
and conveniently under the branches. Less whipping about and
bending by the winds is experienced with low-headed trees,
(Auchter 29: 210) .
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Figure 3.22: (r ight) Historic
ph otogrnph of a "mod el

low-headed orchard" in a
i914 horticulture textb ook,
showing apple trees with
short trunks and an openbowl pruning style, planted
in i896 (from Lowther, i914,
courtesy of the E n cyclop e d ia

of Horticulture Cooperation).

Figure 3.23: (below) Historic
photograph of a Colorado
State prize-winning orchard
in the i910s, showing cherry
trees with short trunks and
an open -bowl pruning style
(courtesy of Western History/
Gen ealogy D ept., D enver

Public Library).
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The emergence of the technique of pruning for short trunks, or lowheading, was the beginning of the wid espread attempt to control the size
of the fruit tree, a practice that would greatly intensify after World War II.
A sho rter trunk lowered the entire canopy by a few feet, making it more
accessible for management Figures 3.24, 3.25, 3.26 and 3.27). Sho rtening
the trunk of the tree also caused the tree to bear fruit earlier by reducing
the hormonal effect of apical dominan ce (a pheno menon involving the
dominance of the apex or apical bud suppressing the development of
lateral axillary buds) . Coincide ntally with the technique of low-h eading,
the practice of grazing livestock within orchards was abandoned , and
fen ces or hedges were erected to exclude livestock and wildlife. Poultry
were often still permitted to browse within orchards, as the nutritio nal
potency of their manure was well recognized .

1881- 1 945

Low-Headed Trees

Figure 3.24: (top) Photograph of
low- headed apple trees in Moses
Cone Estate Flat Top Orchard
pl ~ nte d

in 1899, Rlu e Ridge

Parkway, NC (S . Dolan, 2001).

Figure 3.:l5: (buttum, left)
Photograph of a low-headed
Baldwin apple tree in Flat
Top Orchard, planted in 1899.
Characteristically, the tree was
"headed" in its first or second
year to form a short trunk and
then prune d into an o p e n bowl

style, Moses Cone Estate, NC.
(Barr y Caldwell, Park Exhibit
Specialist, for scale (S. Dolan,
2001).

Figure 3.26 : (hnttnm, right)

Photograph of the low-headed
Mulford apricot orchard planted
in the 1920s, Fruita Historic
Distric t al CapiLOI Reef Na liu11al
Park, UT (S. Dolan, 2001).
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Figure 3.27: Photograph of
a low-head e d cherry o rchard

pla nted in the 1920s, Fruita
Historic District at Capitol Reef
National Park, UT (S. Dolan,
2001).

Advent of Synthetic Fertilizers

However, th e pnictice of g ra zing chickens in th e orchard to provide manure

was phased out during this period as growers realized the greater efficacy
of synthetic fertilizers. The identification of nitrogen, p otassium, and
phos pho r o us as pla nt m acr o nut rie n ts, a nd the discover y of th e r o le of

nitrogen-fixing b acteria in converting atmospheric nitroge n to soluble
nitrate, led to the widespread use of synthetic fertilizers and the frequent
practice o f cover-cro pping. Follo wing scie ntific guidan ce fro m the US D A

agricultural experiment station s, grower s planted roo t-n odule forming
leguminou s plants, su ch as alfalfa, buckwheat, peas and vetch as orchard
g r oundcovcr s, and inco rp o rated m a nure p e rio dically rathe r than o n a n

ongoing b asis.
Adoption of Pruning Styles

In additio n to the sh o rte r trunk form of fruit trees in the early 1900s, n e w

pruning techniques also changed as a result of the development of pruning
skills by the comm on grower. Pruning styles were generally adopted for all
types uf urchan.1 fruits, including citrus and nuts, with must fruit trees being

trained into one of two dominant shapes: the "central leader (pyramidal)
style" or the "open bowl (vase) style." Both styles were implemented on a
low-headed rrunk (Figure 3.28). In rhe cenrral leader sryle, rhe main verrical
shoot was train ed to develop a scaffold o f well-spaced, n early horizontal
branches, rather like a ladder. T he horizontally borne branches intercepted
more sunlight than untrained branches, which increased blossoming, and
the crotches of horizo ntal branches were stronger when laden with fruit.
In the o pen bowl style, the central leade r was removed and three to five
main shoots were permitted to radiate from the head of the trunk, rather

90

Fruitful L egacy

CHAPTE R

3:

ORC H A RD SP E C IA LI Z AT IO N A N D I N DUST RI AL I Z ATIO N ,

CENTRAL LEADER

OPEN BOWL

like an inverted tripod or tetrapod. A bowl-like scaffold was created with
an open center, allowing sunlight to penetrate deep into the canopy.
One of the major advantages of the open bowl style of pruning was greater
control over the height of the tree th an with th e central leader style, though
one important disadvantage was the potential for a weaker system of
more acute crotches for bearing fruit. Both styles were perceived to have
strengths and weaknesses, and b oth were greatly favored over the "natural"
or 11npnme.cl style. of the. 19thc.e.nhiry, whic.h h o r e. le.ss frnit :rncl h::icl ::i m ore.
unwieldy canopy. T he central leader style was generally more common, as
it required less skill and labor than the open bowl style, which was achieved

1881- 1 945

MODIFIED CENTRAL LEADER

Figure 3.28: Diagram of three
tree pru ning styles popular in
orchards in the 1881-1945 perio d.
Of L h t:~t:, Llit: (;t:lll!a l lt:aut:l l:lllU

open bowl styles were most
common. T he modified central
leader style was more popular
after World War II (based o n
Tukey, 1964 , courtesy of Cornell
University Press) .

thro ug h m ore frequent pruning inte r ventions.

Another change in the appearance of early 20th century orchards was the

Orchard Spacing in Period

m ove towards a w ide r spacing layout. T h e lo w - h eading of trees and the

acquisition of tractors by growers led to a need for greater turning radii
between the rows of the more tightly spaced orchards, such as peach and
plum. T h e n eed fo r greate r m a n e u verability b ecam e m a nifest in w ider

spacing between rows of trees, rather than within rows, and peach and
plum orchard spacing was frequently changed to a rectangular rath er than
a square spacing layout (Pig ures 3 .29 and 3 .30) . Tr ees planted a t 15 feet

within rows and 20 feet between rows became common, rather than the
more typical square signature in the 1800s. In addition, new apple and
pear urchan.b were abu plarneu al a wilier spacing as a res ulL uf Lhe luw-

heading of trees and a new belief in greater fruit yields in mature trees
with wider spacing.
During the first decade of the 1900s, the New York Agricultural Experiment
Station at Geneva influenced growers to plant their apple and pear trees at
a wider spacmg by dissemmatmg data on orchard spacmg and frmt yield.
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Figure 3.29: (above) H istoric
photograph sh owing rect angular

spacing in a low-headed apple
orchard in the 1910s. Spacing
between the rows is wider
than within t he rows. Smudge
pots of burning kerosene repel
codling moths during fruit set,
near Canon City, CO (courtesy
of Western H istory/Genealogy
Dept., D enver Public Library) .

Figur e 3.30: (right) Historic
photograph showing wide,
rectangular spacing in a lowheaded orchard to allow room
for mechanical cultivation, 1920s
(from Auchter 1932, courtesy of J.
\ X!iley and Sons).
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Table 3.8: Early 1900s USDA
research d ata on th e rela tio n ship

Yield (Bushels/ Acre)

Tree Spacing

1 bushel = 4 pecks
42 pounds
30 x 30 f eet

.

186

31 x 31 f eet t o 35x35feet

!

222

=

of orchard spacing and fruit
yield, indicating greater yield
with greater spacing (source:
Lowther 14: I , 158).

................................................................................ 1............................................................................... ..
................................................................................ j.................................................................................

36 x 36 f eet t o 40 x 40 feet

i

229

Their research indicated that apple and pear orchards of the 1800s had
been p lanted too close at 20- to 30-foot squares, and this compromised the
yield of fully grown, mature tree s. It was thought that the largest of the most
important apple varieties- Baldwin, Rhode Island Greening, and orthern
Spy- could be planted at 50 feet ap art, and that regular-sized Mcintosh,
Jonathan, and Rome Beauty could be planted at 35 feet apart (Table 3.8).
To compensate for the inefficient use of space during the early lives of widely
planted apple and pear trees, "filler trees" were now added. T he con cept of
filler trees was conceived in the early 1900s as a way to optimize the use of
land within the orchard in between th e wide spacing of "p erman en t" trees
(Figure 331). Filler t rees were m ost commonly inserted within a square
spacing of 40 feet to form what was called a quincunx system. A filler tree
of a youthful bearing, smaller variety was located at the center of a square
of four trees, achieving a spacing of 28- 1/4 feet . T he yield from filler trees
suppleme nted the grower's income until the perman ent trees occupied

Advent of Filler Trees

th eir share of th e sp ace, a p eri o d of 10 yea rs or more. Tn theor y, t h e fill er

trees were th en rem oved. Filler trees could be of the same variety as the
permanent trees, but were more often a faster growing, younger-bearing
va ri ety, c;u r h ac; WP a lt hy, WagPn e r, nu r h pc;c;, or Mic;c;ouri P ippin .

Filler trees were regarded as having both advantages and disadvantages,
a nd were n o t as comm o n as single-aged or c hard b locks o f varieties in

squares or rectangles. T he advantages were early econ omic gains and
beneficial services in cross pollination , a factor recognized by the late
1920G . T h e diGadvantageG w e re th e limitation Gimpo Ged o n trac to r acceGG

for cultivation and spraying, and their tendency to retard the growth of the
permanent trees, when filler trees remained for too long. The dec ision to
re m ove the filler tree was a hard call t o make; th e te mptatio n was to leave

them for "just another year" (Auchter and Knapp 29: 153).
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Figure 3.31: Historic photograph
of a c he rry o rch ard w ith inte r-

planted young filler trees
in Canyon County, ID, 1941
(courtesy of Library of Congress
Prints and Photographs Division,
Farm Security Administration,
Office of War Information).

Improvement of
Irrigation Systems

Between 1880 and 1945 , irrigation syste ms became a typical feature of
western orchards on arid or semi-arid lands, but were rare in orchards east
of the Mississippi. American Indians built the first irrigatio n systems in
the country's desert southwest, long before the arrival o f the Spanish and
th P.ir cl P.vP. lo pm P.nt of irrigM P.cl mi ssion o r c.h::ircl s. As th P. Sp::i ni s h mi ss io n s

were be ing secularized, Mormon settlers were digging irrigation ditches in
Utah to water their newly plan ted orchards. The emigrants who crossed the
Oregon o r California Trails to the Pacific sta tes o fte n ad o pted a b a ndo n ed

placer miners' ditches to irrigate their homestead orchards. As the new
era began, th e first irrigation systems o f weste rn commercial orchard s
were h a nd- dug ditch es, ofte n built coop eratively by a g r oup of settle r s, o r

their hired Chinese laborers. The earliest irrigation systems were crude;
water was diverted from a river or creek by a dam of piled rocks or logs,
a nd d e liver ed via a series of o p e n earthe n ditc hes th at dissipa ted a sh eet

of fl oodwater across the orchard floor (Figure 3-32).
As th e p erio d prog ressed , the fed e ral governme nt and priva te corpo ration s

became involved in the business of irrigating the western states, and systems
became increasingly sophisticated. By the turn of the 20th century, growers
w e re li11i11g Ll1ei1 iniga liuu Llilcl1e:s w ill1 cuu c rele auu lac iug Ll1 e i1 u1d1a1Ll:s

with a system of secondary ditches running in between tree rows to deliver
water to each tree. The pattern of water circulation and rate of flow was
controlled by a series of head flumes, consisting of wooden gates that could
be slid up and down within concrete braces . A less frequent variation on
this common system was the use of clay tile rather than concrete, to line
the ditches.
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Figure 3.32: Historic
photograph of an un lined, hand-

dug irrigation ditch watering
an orchard and pasture in the
1910s. Note the fence to exclude
grazing cows from the lowheaded orchard, CO (courtesy
of Western History/ Genealogy
D ept., Denver Public Library).

By the late 1910s growers were enclosing irrigation ditches to conserve water
(Fortier 10: 6). The material of the d elivery medium gradually changed from
concrete to steel, and by the 1930s many large, piped irrigatio n systems
were powered by pumps. A series of congressional acts in the late 19th
:rncl e.a rl y

?.0

111

Government Role in
Irrigating West

re.ntnri e.s, sn r h as the. C:ar e.y Art ancl the. Re.rlamation Art,

permitted the federal governm ent to intervene in watering the West. The
federal government established partnerships with state governments and
private corporatio ns in North Dakota, South Dakota, Kansas, Neb raska,

Oklahoma, New Mexico, Arizona, California, Nevada, Utah, Colorado,
Wyoming, Montana, Idaho, Washington, and Oregon to build dams and
reservoirs for the diversion and storage of wate r, and to build canals and

ditches for land reclamation. By 1913, 8,ooo miles of canals and irrigation
ditches had been constructed by the Reclamation Service (within the
Departm e nt of Interior), a lon g w ith fi ve millio n acr e feet of r eservoirs

enough water to irrigate 1,300,000 acres of land. (An acre-foot is a volume
measurement of one acre area with a depth of one foot.) (Figure 3.33)
(Lowther 1+ II, u 6 4 ) .

T he involvement of the federal government in irrigating western lands
cu11Li11ue J Llnuuglt Ll1e G r eal Depre~~iu11 uf Ll1 e ll:JJU ~ w l1e11 Ll1e large~L

engineering works were implemented. Among the enormous impacts of
these long-term federal investments was the agricultural development of
rhe Wesr on an indusrrial scale. Large commercial orchards in California's
Central Valley and in the arid eastern sid es of Washington and Oregon
states were the primary beneficiaries of these reclamation projects.
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Figure 3.33: Historic photograph
of t h e con crete-lined O rch a rd

M esa Irrigation Ditch in Mesa
County in 1911, an example of
a federal Reclamation Service
proj ect, CO (courtesy of Western
H istory/Genealogy Dept.,
D enver Public Library) .

Advent of Fruit Standards

Other federal regulations enacted in the Progressive Era brought changes
to comme rcia l o rc ha rds. New laws for co nsume r h ealt h a nd safet y a nd

the pro tection of the agricultural industry resulted in higher standards
for orch ard management. Standard grades for apple sizes and quality were
a d opte d in the 1910s, w hic h improved t h e r e puta tion of ba rrel a pples. In

the West, standards were tighten ed for boxed apples, requiring packers to
be licen sed for the handling of fruit and to possess their own rubber stamp
for pac ked b oxes. New qu arantine ru les affected th e in ter state shipme nt

of fruit, causing impromptu insp ections at border crossings and fin es for
grower s and distributors who attempted to ship infected fruit.
Fruit cleanliness becam e an even greater concern for growers in the late
1920s, when the n ewly formed U.S . Food an d Drug Administration required
tl1at a ll fru it:s lie fre e uf leau ar:se u a t e re:siuue uefure reta il :sa le . By tl1e
1920s, Lead arsen ate was th e pesticide of cho ice for t he control of codling
moth o n apples. Although its efficacy was limited, control was improved
through repeated application s. Apple trees were sprayed up to 10 times
during one season to prevent adult moths Laying eggs within the developing
fruit. Consequently, a typical comm ercial apple was coated with a thick
gray-white residue by the time it reached the consumer.
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In 1926 the British government is sued a formal complaint about lead
arsen ate residu es on apples imported from the United States, and the
federal government responded with a law requiring the cleaning of apples
before sale (Bright 88: 45). T he impact of the new law on the grower was
considerable. Growers n o lo nger packed fruit in their own orchards, but
shipped their yield to a central processing center that could handle bulk
washing, sorting, grading, and packing. Raising the quality standards in
this manner led to the disappearance of the packing shed from western
orchards. During th e 193os packing sheds gradually became obsolete and
were superseded by cooperatively owned, centralized washing and packing
facilities.
T he control of codling moth remained a severe problem for apple growers
until after World War II, when the n ew organochlorine insecticide DDT
became widely distributed. Th e use of pesticid e sprays was consid ered
requisite to a successful orchard enterprise by 1910, and for the first several
decades of the 20111 century, several broad-spectrum toxins replaced the use
of Paris Green and Bordeaux Mixture. Lime sulfur superseded Bordeaux
Mixture for the treatment of apple scab, scale, and fungi, and nicotine
was used to kill aphids. Kerosen e oil emulsion and poison baits we re used
against a range of pests, tho ugh of all the pesticides, lead arsenate, used to
control hiting in sects, was the most hazardous and persi stent.

20th Century Pest Control

Pesticid e sprays were delivered by spray rigs, and powders were emitted

Pest Control Operations

by duste rs, b o th dr::iw n b y h o r ses o r tn:ictors moving slowly up ::m d dow n

tree rows (Figures 3 .34 and 3.35). Spray rigs were large pieces of machiner y
requiring a large wood stave tank for storage of the liquid in addition to a
pump to prop el t he spray into a h ose, ro d, a n d n ozzle. Dusters required a

smaller hopper rather than a tank to contain the powder, and were th erefore
more portable. However, both s prayers and dusters were relatively bulky
a nd were m ounted on to a truck base, bearin g a wood o r steel truss t ower to

support an operator. One operator was stationed in the tower and aimed a
10-foot-long sprayer rod towards the top of the tree can opy, while a nother
stood at ground level a nd aimed t h e spray up into t h e tree fro m belo w.

Another man drove the tractor or controlled the speed of the horse.
T l1 e i11ve11tiu11 uf tl1e :spray g ull i11 tl1 e la te

1';1L U :S

r eplaceu tl1 e l1 eav y :steel

rod and n ozzle of sprayers and dusters. The hand-triggered spray gun
was mounted dire ctly at th e end of a hose, and could propel fluid s 3040 feet into the air. Spraying an acre of orchard remain ed a day's work
for several men, however, and required the slow, meticulous d elivery of
several hundred gallo ns during th e course of on e application. During
heavy predations by codling mo ths, growers would organize their laborers
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Figure 3.34: Historic
photogrnph of spraying in an

orchard in 1911 using a horsepulled spray tank and long spray
rods, to reach the tree tops,
Grand Valley, CO (courtesy of
Western History/Genealogy
Dept., D enver Public Library).

Figure 3.35: Historic photograph
of spraying in an orchard in 1935
using a truck-mounted spray
t:ink :incl pnwP rfnl

~ rrn y

gn n ,

Hightstown, NJ (courtesy of
Library of Congress Prints and
Photographs Division, Farm
Security Administration, Office
of War Information).
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to spray at night to have the greatest impact on the night-flying insects.
Kepeated applications were need ed due to the contact, rather than systemic
activity of the various sprays . A large volume of pesticide was needed to
coat the la rge orchard trees, a nd wid e orchard spacing was n eed ed to
accommodate the trees and the bulky e quipment for pest control. The
intensely laborious nature of pest control was one of the critical issues
th at led to a revolution in tree size and orchard man agement after World
War IL However, until 1945, the typical orchard had a distinctly large scale,
and a ver y challenging pest control regimen.
During th e 1930s and 1940s, the commercial success of th e Red Delicious
apple variety caused a change in the nature of apple tree propagation by
plant nurseries . During the 19th century and for the first decad es of the
2a1h century, the scions of apple tree varieties were grafted onto the roots
of any seedling stock that was readily available. As Red Delicious became
recognize d as a broadly adapted and versatile variety in a broad range
of climatic, soil, and moisture conditions, its widespread planting led to
the use of its seeds to raise trees fo r roo tstocks. Nurseries obtained the
seeds of Red Delicious from apple processing plants where the fruit was
crushed or milled for juices or baked goods. Between the late 1930s and the
mid-195os, most varieties of new apple trees were grafted on to the roots
of Red Delicious seedlings, whi ch in creased the ad aptahility of th e most
important commercial varieties.

Adoption of Delicious
Seedling Rootstocks

Figure 3.36: Photograph of
Golden Delicious apple variety
(courtesy of Washington Apple
Commission).

AftPr Worlcl W::i r TT, R Pd n f'liri o n s ::i ppl t>s were solrl thrm1 ghm1t th f'

world, and their seedling proge ny became the most widely used source
for seed ling roo tstocks. Today, many less developed countries continue
to grow the maj o rity of their app le varieties o n Red Delicio us seedling

rootstocks . The seed s of Red Delicious are obtained from fruit processing
industries in those countries, a statement about the ubiquity and economic
importance of the variety.

After World War II, the Golden Delicious apple variety became the almost

Rise of Golden Delicious Apple

equ a lly su ccessful yellow counterpart to Red Delicio u s (F igure 3 .36).

Golden Delicious would become second only to Red Delicious as the most
planted apple variety. The success of Golden Delicious was slower arriving
tl1 a11 Reu Deliciu u~, 11uwever, eve11 tl1uui:;lt uut11 VCL.lieti e~ e 111e ri:;e u uetwee11

1880 and 1945. By the end of this period Golden Delicious was growing in
popularity, but accounted for only 1.8 percent of all apples produced, and
ranked eighteenth on th e list of the most important commercial varieties
(Carlson 70: 34) . During the 1950s and 1960s, Golden Delicious was widely
planted and moved into th e numb er two position behind Red Delicious
for the last three decades of the 1900s .
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Discovery of Golden
Delicious Apple

The two most popular apple varieties o f the 20rh century were related
by their names and commercial su ccesses only. Gold en Delicious was
discovered in the 1880s, slightly later than Red Delicious, as a chan ce
seedling in an orchard of two yellow apple varieties, G rimes Golden and
Go lde n Rein ette, in Clay County, West Virginia. No doubt th e owne r,
Anderson Mullins, was familiar with Jesse Hiatt's 1893 deal when he offered
his p ropagation rights to Stark Brothers in 1914. Twenty years had passed
and n ow Paul Stark was president of the nursery corporation. While little
inform ation is available on Hiatt's price for Red Delicious, th e value of the
Golden Delicious deal is widely published, probably because the price was
significantly higher by this time. Stark Brothers purchased the propagation
rights to the so-called "Mullins Seedling" for $5,00 0 and immediately
installe d an iron cage and alarm system around the tree. A more competitive
market environment and 20 years of inflation had perhaps taught Stark
Bro thers to more heavily p rotect their new investm ent.

Characteristics of
Golden Delicious

Stark Bro thers Nursery immediately recognized that Golden Delicious
had so me exception al commercial qualities. T he variety was extremely
adapta ble to a range of climates, bore fruit young and abundantly, and
had the additional virtu e of producing lots of p ollen over an extend ed
blooming period , making the variety a good pollinator for o ther apple
va rieties. In fact the va riety was th e perfect pollinator for Red Delicious,
a variety whose only apparent weakness was its inability to self-pollinate,
re quiring a companio n variety in the or chard to achieve good fruit set.
R ed n e licio u s' "self-unfruitful" ch ar acte ri sti cs w e nt gen e ra ll y unheed ed

until th e late 1930s when th e variety had become so singularly p lanted that
pollin ation was very poor and yields were extremely low. Growers began
to r egard Golde n Delicio u s as t he p e r fect a n t idote to R ed D e licio u s' cross

pollination n eed , and in 1940 Stark Broth ers Nursery Catalog prescribed a
combination of Red and Golden Deliciou s as the "model apple orchard"
(Figure 3 .37).
Influence of the

T he interplanting of Red Delicious with Golde n De licious was also

Great Depression

p rom oted by the Washingto n Apple Commissio n , the fi rst apple m arketing

corporation formed in the United States. Founded during the Depression
years as a mechanism for counteracting severe economic impacts on the
i11uu:sL1 y, Ll1 e Wa:sl1 i11i:;Lu11 Apple C u 111111i:s:siu11 Luuk u11 Ll1e pru111uliu11 uf

Gold en Delicious as a pollinator and a money-maker for th e future. The
economic benefits of the Commission to Washington growers were scarcely
realized until after World War II, however, when Washington State became
the fastest growing apple region of the country. T he G reat Depression
years b rought many challenges to growe rs, as it did to all farmers, and
many commercial o rchards were abandoned. In the words of A.C. Bright,
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Figure 3.37: Photograph of the
Ch estnut O rch ard in t h e I'ruita

Historic District with a mix of
Red and Golden Delicio us apple
trees planted before World War
II, Capitol Reef National Park,
UT (S. Dolan, 2001).

a Washington State ap ple historian, the 1930s tested the most committed
of growers:
The Thirties were anything hut kind tn the apple grnwer. He was
plagued by Low prices, difficulty in getting loans to raise and harvest
a crop, high freight rates, the ravages of the codling moth, the
Teamsters Union interfering with his righ t to truck his own fruit to

mar/wt, the Food and Drug Administration questioning the amount
of spray residue on his apples, and high taxes. All these problems
made it difficult for the best orchardist to sitrvive. (Bright 88: 87).

Many orchardists did not survive the Great Depression, and the 1930s

CCC's Role in Orchard Removal

intensified th e rate at which or chards wer e aband o ned across th e country,

a trend begun in the 1880s. Th e Dust Bowl Era created severe drought
throughout the Midwest and the South, and inundated orchards with windblown sand, killing fruit trees o r ruining their crops (Pigure 3.38) . Across

the United States 200,000 farms were abandoned or destroyed during the
1930s, and those that remained were harvested by poorly paid worke rs
(Figure J ·J~) . T l1 e C iv iliau C uw;ervatiuu C urµ ~ (CCC), au E 111erge11 cy

Conservation Work program of the New Deal Era, contributed to the
eradication of severely deteriorated orchards during the Depression .
Among the scope of the CCC's conservation work was the reclamation
of impoverished and abandoned farmlands. The CCC pulled out neglected
fruit trees and reforested former agricultural land s in order to kill pests
and diseases, conserve soil, and allow for recreational uses of the land.
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Figure 3.38: (above, left)
Historic photograph of windblown sand inundating an
Oklahoma orchard in 1936. Two
hundred thousand American
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Curiously, th e CCC also served to create orchards during th eir period of
service from 1933 to 1942. At a number of historic sites managed by the
National Park Service, the CCC planted orchards in order to restore a site
to its appearance in a historic period. At Morristown National Historical
P::irk in

P.W

J P.r sP.y, th P.

r.r.r. r P.h::ihilit::itP.ci

;:i

ci P. tP. riorntP. ci 18111 rP.nt11ry

orchard by planting approximately 100 trees, among those the trees that
remained from the earlier period (several of the oldest trees survived until

far m s were d estroyed or

the 1990s). At San Antonio Mission Nation al Historic Site in Texas, the

abandoned during the Dust
Bowl Era (courtesy of Library of
Congress Prints and Photographs
Division, .Farm Security
Administration, Office of War
Information).

CCC planted fruit trees to re-create the appearance of 19r11 -century mission
orchards. These were among the first reconstructed or "commemorative"
orchards in the national park system , and their relative authenticity as

representations of earlier orchards can be evaluated. However, as some of
the earlier examples of cultural landscape treatment in the United States,
comme m o rative o rc hards arc p o t e ntially significant in th e ir own right.

Obstacles to Citrus

The years from 1880 to 1945 were an experimental period for the n ew citrus,

Development

and nut industries. Ilo th citrus and nut growing were initially thwarted

Figure 3.39: (above, right)

by similar problems- a lack of good commercial varieties, difficulty in
grafting and transplanting young trees, and intense competition from

Historic photograph o f peac h

excelle nL impuneu fruiL. T he Florida AgriculLUral ExperimenL SLaLiun

pickers in Muscella, GA in 1936.
Pickers received 75c/day (by
Dorothea Lange, courtesy of
Library of Congress Prints and
Photographs Division, Farm
Security Administration, Office
of War Information ).
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publishe d three bulletins in 1913 intende d to provide the fundamentals
of citrus growing for the first time. In a n atte mpt to boost growing in
the state, the bulletins focu sed on the growing of tangerines, mandarins,
lemons, and grapefruit in various parts of Florida. Some reliable varieties
and method s of grafting could be recommended by this time. Eureka was
by far the most popular vanety of lemon.
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The success of Navel orange in California, a variety that did n ot grow well
in .Florid a, meant that California's citrus industry was ahead of .Florida by
1913. California growers were struggling to meet the particular challenges
of the new industry and stay ahead of citrus development in the Gulf
states. Some of th e challenges included th e need for close regulation of
soil fertility through the use of synthetic fertilizers to achieve a balance
between vegetative growth and fruit production, and the need for great
care in fruit storage to avoid infection by blue or green mold, both caused
by Penicillium fungu s. By World War II, California and Florida had become
the centers of commercial citrus growing in the United States.
Citrus orchards, or groves as th ey were also called, were laid out similarly
to other orchard s, with trees h eaded low and spaced accord ing to the
size of the species (Figure 3-40) . Large-fruited trees, su ch as avel orange
and grapefruit, were laid out at the widest spacing of 25 x 25 feet. Smallerfruited citrus, such as tangerines, mandarins, and lemons, were laid out
at the smaller spacing of 15 x 15 feet (Lowth er 14: lll, 1476) (Figures 3-41
and 3-42). After World War II, oranges became the most widely planted
orchard fruit in the United States, accounting for 24 percent of the total
acreage of fruits grown (Census of Agriculture 80: I, 51 ).

Citrus Orchard
Characteristics in Period

The experim ental years in commercial nut growing hefore World War TT led
to an important commercial industry in the latter 20th century. For pecan
and almond, growth in commercial importance was almost as dramatic as

Nut Development

for th e ora nge. At th e turn o f the ?.orh century, the o nl y America n -grown

nut with commercial value was the pecan, a n ative plant closely related to
hickory, which had been grown extensively in Texas and o ther southern
states for several hundred years. By 1980 pecan s a nd a lmo nds were the

third and fourth most p lanted commercial orchard fruits, ranking only
after oranges and apples (Census of Agriculture 80: I, 51). For American

Figure 3.40: (bel ow) Historic

growers, su ccessfu l nu t production m eant learning h ow to conqu er the

panorama of citrus o rch a rd s

difficult task of grafting varieties of almo nd, pecan, English walnut, and
European hazelnut onto seedling rootstocks, and then discovering how

in Winter Haven, FL, in 1919,
showing extensive plantings of
low-headed trees (Library of
Congress Prints and Photographs
Division).

a nd when to transplant the young trees into t h e o r ch ard without d am aging
their sensitive taproot (USDA 96: 10).
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Figure 3.41: Photograph of the
orange orcha rd at John Muir
National Historic Site showing
low- headed trees with wide
spacing, typical of Muir's time.
The trees are somewhat stunted,
however, due to a nutrient
deficiency, CA (S. Dolan, 2004).

Figur e 3.42: Photograph of the
lemon orchard at John Muir
National Historic Site with
low-headed trees, more closely
spaced t han the site's orange
trees, CA (S . Dolan , 2004).
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As the early 20th century progressed, skills and knowledge about nut
orchards were enhanced through research. California became the center
of alm ond and walnut growing, with production gradually superseding
the supply of French-imported nuts. Texas became the center of pecan
growing. T he Pacific Northwest, and in particular Oregon state, became the
center of European hazelnut growing. New commercial varieties of pecan
were developed in the southern states, new varieties of almond and walnut
were develop ed in California, and new varieties of hazelnut were created in
th e Pacific Northwest. Nonpareil became the most widely planted almond
variety, and Hartley was the most important walnut.

Regionalization of

Variety development led to a great advancement of the nut industry; prior
to this time only poorly adapted European varieties were available for each
species. T he new varieties bloomed later, avoiding frosts, and bore nuts
you nger and more abundantly. Very large and long-lived pecan and walnut
trees were planted at ')O x ')O feet spacing, and small, peach-like almond
trees were planted more closely at 20 x 20 feet. Hazelnuts were planted
out at 10-15 feet in rows, with 15 feet between rows. N ut trees were headed
low, similar to c itrus and oth er orchard fruits of the period. However,
walnut trees grown for both lumber and nuts were an exception t o the
low head ed tree form.

Nut Orchard
Characteristics in Period

When grown for lumber, the walnut tree was high -grafted with a very tall,
unbranched trunk. In this case the rootstock of black walnut, either the
F::iste rn (jug/ans nigra) o r orthern C::ili forni::i (jug/ans hindsii) species
would provide the valuable trunk wood, and the scion of English walnut
Uuglans regia ) would bear th e valuable nuts. To o ptimize the development

Walnut Cultivation for Lumber

Nut Growing

of lumber, t h e ro otstock would form t h e black tree t run k and be grafted

at more than six feet in height to the silver-gray scion . Lower limbs wou ld
be removed from the trunk to minimize knots in the wood. In the 50 or
m o re years n eed ed to grow harvest worthy lumber, th e walnu t tree wou ld

provide a return with valuable nuts. T hese do uble-duty trees are distinctive
in appearance from low-head ed walnut trees grown just for nut production
in t his perio d. Several early zoth century specimens can be seen at Jo hn

Muir National Historic Site in California .
T l1e e 111eq5e11ce uf cu111111e 1cial ulive u1d1an..b iu C alifu11Lia Liuriug Llie 18/U:S

was contemporaneous with the early d evelopment of the citrus and nut
industries . Like Spanish see dling oranges, the history of Mission olives
in the United States d ates to 1775 when Fran ciscan monks established the
missions of San Diego, Santa Clara, and San Jose, and planted orchards of
Spanish fruits. Now referred to as a variety, th e 'Mission ' o live was spread
from the first California missions by cuttings and seeds and became planted
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throughout the Franciscan mission system of the late 18th and early 19th
centuries. Planted in widely spaced orchards or in formal allees within
mission grounds, Mission olives were grown primarily for their abundant
oil. Olives were also used as pickled table fruits and were valued as graceful
shade trees. Like most fruit trees of the period, Mission olive trees bore
their canopies high o n tall, unbran ched trunks . Because olive cuttings
rooted easily, trees started from cuttings were ungrafted; but because a
tap-rooted seedling was difficult to transplant, trees started from seed
were grafted (Taylor 00:19).
After the vast influx of Euro-Americans during the California Gold Rus h,
early California agriculture evolved from cattle ranching to wheat farming
and then to fruit and vegetable growing. By the 1870s many farmers and
nurseryman were seeking to differe ntiate the ir horticultural crops, so
they turned their attention to the o ld abandoned olive trees in mission
grounds, still alive despite decades of neglect. Sensing an opportunity to
compete with imported olive oil, farmers and nurseryman began taking
cuttings from the many remaining mission trees and creating stock for
the first commercial olive orchard s. T he 1870s saw the planting of the first
comme rcial orchards in the Central Valley, the Bay Area, and in coastal
southern Californ ia.
Introduction of Manzanillo
and Sevillano Olive Varieties

As California agriculture grew in profitability and sophistication, some
wealthy growers sought out their own European olive varieties that could
improve upon th e qm:i liti es o f th e M ission . Renj::imin Re dding was one su c h

importer, acquiring the Picholine variety from France in 1872. However, his
efforts were surpassed by two more significant imports in the 1870s when
Federico Pohndorf imported t h e Manzanillo and Sevillano varieties from

Spain. T hese two new varieties and the o ld Mission olive would become
the most abundantly grown varieties in the United States for the next
hundred years.

T he Manzanillo, or "little apple," olive had larger fruit and ripened earlier
than the Mission, a n d p rodu ced both excelle nt oil a nd good table fruits. It

was also more adaptable to humid conditions than the Mission olive, which
tended to have problems with fungal diseases and insect pests in damp
cua:stal a rea:s . By tl1 e la te i88u:s, tl1e !llajurity uf cu111111e1cial u live gruwe r:s

in California were planting orchard s of the Mission or Manzanillo varieties
for oil production . T he Sevillano, or "Queen," olive became more popular
in the early 1900s after the development of canning technology gave rise
to a table olive industry. The very large-fruited Sevillano was better suited
to table fruit production than oil, and in the early 1900s many Mission or
Manzanillo orchards were grafted over with the Sevillano (Taylor oo: 66).
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The search for new olive varieties continued, however, and between 1880
and 1960 was led by the USDA and the University of California, College of
Agriculture. During this period m ore than 300 olive varieties were imported
from France, Italy, Spain , Greece, Turkey, and North Africa into the United
States. Academic horticulturists and consulting nurserymen tested the new
varieties for the characteristics of high productivity, abundance of o il yield,
and resistan ce to temperature flu ctuations and pests.
Despite rigorous horticultural research, n o variety was found to replace the
p opularity of the Mission, Manzanilla, or Sevillano. Manzanilla became
the most heavily planted variety in the San Joaquin Valley, and Sevillano was
most important in the Sacramento Valley. The Mission olive was planted
ubiquitously in olive-growing areas throughout the state. While academic
research yielded only varieties that would have less economic importan ce,
the USDA and University of Cali fornia had greater influence on o live
cultivation. Similar to their influence on the scaffold form of other orchard
trees in this period, the USDA favored the "low-heading" of o live trees
to prom ote easier access to the canopy and m ore youthful age of fruit
production. Consequently, the appearance of olive trees changed from the
tall trunk fo rm of the trees depicted in historic mission photograph s of
the late 1700s and early 1800s, to the low-head ed, short-trunk tree scaffold
typical of most orchards in the late 1800s and 1900s.

Olive Orchard
Characteristics in Period

T he USDA and University of California also had an influen ce on the
sp acing o f o li ve o rc h ards . Hortic ultural r esear c h found that o lives could

be grown using dryland farming techniques, such as those practiced by
John Muir in the n orth ern Bay Area in the late 19r11 century. With a no d to
the centuries-old knowledge of the Fran cisca n s, h o rticulturists fo und that

the tap-rooted olive tree could produce good yields without irrigation ,
provided the orchard was planted with wide spacing. Each o live tree had
th e ability to r eac h sufficie n t gr ou ndwater if given e n ough space to search.

Between 1880 and 1945, wide spacing of 30 x 30 feet was common spacing
in the unirrigated olive orchard , and 20 x 20 feet spacing more common
in irrigated orch ard s. J o hn Muir's o live orch ard surv ives at t he J o hn Muir

National H istoric Site as an excellent example of a late 19rh century dryland
orch ard in California. The low-headed trees are widely sp aced, allowing
tl1ei1 :sur vival iu thy cuuJitiuu:s a t tl1e c re:st uf a !till uu Muuut WauJa

(Figures 3-43 and 3-44).
As both a productive and aesth etic tree, the olive has performed doubleduty for food and ornament in America. Planted along the alignment of
cloister walks in missions, olive trees were regarded by the Franciscan s as
the graceful adornments of barren lands. T heir tolerance of poor, dry soils
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Figure 3.43: Photograph
o f a lat e

1800s

o live orcha rd

crowning a hill on Mt.
Wanda, with former Chief
of Interpretation David
Blackburn, John Muir
National Historic Site, CA (S.
Dolan, 2005).

Figure 3.44: Photograph
of low-head ed trunks of
wide ly s paced o live tre es in

the late i8oos. Inset shows
developing fruit, Mt. Wanda,
John Muir National Historic
Site, CA (S. Dolan, 2005).

and h ot climates led to use of the olive as a shade tree and as windbreaks

in ranchos following the secularization of th e missions. By the early 1900s,
olive trees had become a status symbol of wealthy Californians with villas or
~vu 11lry

t::slalt::s. Oli vt: urd1an.b wt:rt: plault:U wht:rt: Lh t:y cuulu bt: v it:wt:Li

upon arrival at the villa to create a romantic image. An excellent example
of an olive orchard designed as part of a land scape plan survives at Filoli, a
National Trust for Historic Preservation property in Woodside, California.
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Purchased by the wealthy industrialist William Bowers Bourn II in 1916 to
be a country estate, the landscape was designed with an olive orchard by
Bruce Porter to create an Italian aesthetic (Taylor oo: 27).
By World War II, all of th e common species of orchard fruits grown in
the United States tod ay had established industries fu eled by commercial
orchards. T hese fruit trees were grown as large or fu ll-size, standard trees.
After World War II, se mi-dwa rf and dwarf fruit tre es would b ecome
the signature of a new era of intensive orchard management. T he Great
Depression and the war years influenced the transformation of the fruit
tree, though curiously some influen ce came from the domestic rather than
the commercial level. A popular interest in fruit and vegetable gardening
emerged in the backyards of homeowners, stimulated in part by th e vagaries
of the Great Depression and fears of food shortages during World War II.
Popular garden ing literature en couraged homeowners to grow their own,
more flavorful and n ourishing produce than could be obtained from the
store. Contemporary fruit offerings of the grocer were attacked as bland
tasting and lacking freshness. A solution proposed by books, magazines,
and radio shows of the war years was to plant a wide range of fruit trees in
the backyard that would bear fresh fruit from the earliest sweet and sour
cherries in June, to the latest apples in December.

Ubiquity of Commercial
Orchards

Urban lots of the early 1900s were inadequate for the planting of more than
one standard tree, but a solution for the gard ener with limited space was

Home Gardeners' Use
of Dwarf Fruit Trees

th e dwarf tree. Semi -dwa rf and d wa rf fruit trees, avai lab le t o th e forma l

fruit garden er since the early 1700s, were once again in vogue. Gradually
plant nurseries began to propagate popular apple, pear, peach, and cherry
varieties as semi-dwarf or d warf trees to supply the growing demand from

home garden ers . Apple was dwarfed by grafting onto the old Paradise and
Doucin rootstocks; pear was dwarfed by grafting onto quince; peach and
n ectarine by grafting onto plum; a nd c h e rry by grafting o n to a n o ld slightly
dwarfing cherry variety Mahaleb (Kairns 42: 18). At just 10 feet apart, a range

of dwarf trees could be planted in the average backyard and they were
easier to sp ray, prune, and h arvest than t h e typical, full-size or standard

tree. Dwarf trees also bore fruit younger than stand ard trees, in the second
or third year, rather than in the fifth or even twelfth year.
While the small size of the family lot catalyzed the demand for dwarf trees
in backyard s sooner than their appearance in commercial orchards, in
th e post-war era the many favorable characteristics of dwarf trees would
win their p opularity with commercial growers too. During the war years,
however, most growers continued to regard dwarf fruit trees with the same
skepticism that Andrew Jackson Downing Jr. had expressed almost 100
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years earlier. The 1914 words of horticultural writer Frank Waugh, in the
magazine Woman's Home Companion, typified growers' attitudes towards
dwarf fruit trees during the early 2d11 century:

It must be not understood that it is cheaper to grow fruit in this
way, or that the dwarf trees are to take the place of standard
fruit trees in money-mal<ing enterprises. We are talking of them
now only as first class entertainment; they do [well} as an almost
essential f eature in the design of a city fruit garden.
As the modern era in fruit growing drew to a close with the end of World
War II , agricultural experiment stations were poise d to lead growers
into ano ther era. An intense period of government-funded horticultural
research in England and the United States was about to influen ce a
shrinking of the scale of commercial orchards and a di scarding of the
archetypal, large-scale orchard as an archaic form of horticulture.
Most NPS Orchards
Belong to this Period

T he majority of old fruit trees and orchards within the national park system
belong to this period in the history of orchards and fruit development.
For many parks the period corresp ond s to th e time when the land was
in agricultural use before the designation of the park, and the period
is sufficiently recent that it captures extant fruit trees with the grea test
longevity, such as apple, pear, orange, and cherry. As the period contained
the greatest loss in both the number of orchards and fruit varieties in the
country's history, orcha rds a nd frnit trees that re main from thi s period a re

potentially significant as archaic forms of orchard horticulture, or for the
presen ce o f rare fruit varieties or strains of varieties that since have been
lost from American h o rtic ult ure.
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Summary
T he evolution of orchards from 1881 to 1945 was fueled by techno logical
and scie ntific discovery, and le d to the profession al and comme rcial
development of the orchard industry. T he most important changes from
a cultural resource management perspective were transformations in the
form, shape, and layo ut of orchard trees, and a dramatic reduction in the
number of varieties grown . These transformations were influenced by
the involvement of the federal government in horticultural development
through the creation of the United States Department of Agriculture and
the establishment of agricultura l experiment station s in ever y state.
Orchard tree form changed from a five-foot-tall trunk to a less than threefoot-tall trunk; tree shape was changed from an unpruned , n atural state
to eith er a central lead er or open-bowl pruning style, an d orchard layout
was expand ed to greater spacing. T he layout of ap ple and pear orchards
varied from 30 x 30 feet spacing to as much as 40-50 x 40-50 feet, and
for tighter-spaced fruits such as peach, plum, and cherry, the layout was
c h a n ged fro m a squ ar e to a rectangular arrangement. T h e layout c h anges

were made for greater access for n ew machinery and equipment and to
increase the yield from mature trees.
T he dramatic decrease in the numb er of varieties grown was due to a
process of selection for commercial fitness. Commercial criteria were
re fin ed during th e p e rio d t o incorp o rate a ll fact ors prom o ting hig h yie ld s

and du rability of harvested fruit. As a result the number of varieties of all
orchard fruits grown was pared from many hundreds to tens. At the en d of
the period, m ost orchard fruit .species w e re represente d by just

10

widely

grown commercial varieties. For most fruit species, the top 10 varieties were
dominate d by one variety with the greatest commercial value and most
w iLle.sµr e aLI µ lauliug. Fu r aµµ le, BalLlw iu a u LI Beu Dav i.s we r e llie 111u.s l

important commercial varieties in the early 20th century, but were rapidly
superseded by Mcintosh for Baldwin and Red Delicious for Ben Davis.
T he d evelopment of Red Delicious during this period had an enormous
impact on apple growing, resulting in greater profitability for the industry,
great fashio nability of red apples, greater ubiquity of a single variety,
and further obsolescence of superseded varieties. T he Bartlett variety
dominated the pear industry, with New York and California as the greatest
producers. Meanwhile, an expanding industry in the Pacific Northwest
favored Anjou and Bose varieties.
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Peach growing was ubiquitous with ma ny lo cal varieties remaining
important, though Elb erta became the m ost domin ant and wid ely grown
variety. For cherry and plum, commercial growing became regionalized
rather like pear. Sour cherry production became centered in the upper
Midwest, wh ere Mo ntm oren cy was th e d omina nt variety, a nd sweet
cherry production was taken over by the Pacific Northwest where Bing
was th e most important variety. Plum growing was not d omin ated by a
single variety, but specialization occurred in certain regions. Japanese and
European plum growing centered on the West Coast, American varieties
were grown in the Midwest and the South, and European varieties were
grown to a less ext ent in the eastern states.
Citrus, olive, and nut species were the only orchard fruits to have a net
increase in their numb er of varieties during this period. These industries
were born and established during the peri od as a result of the d evelopment
or imp ortation of varie ties and breakthroughs in the horticultural
techniques of propagation and transp lanting. The citrus, olive, and nut
industries also b ecame highly regionalized with citrus centered in Florida
and California and olive production in California. With commercial nut
orchard s, pecan production was centered in Texas, almonds and English
walnuts in California, and European hazelnuts in the Pacific Northwest.
T he number of fruit trees and orchards fell dramatically during the period ,
with all but the West Coast losing orchards to increasing urbanization.
Approxim a te ly 50 p e rcent of th e fruit trees that exist ed in 1880 wer e gon e

by 1930, th ough the great paring d own in th e numbe r of orchards was
parall ele d by a rise in specialize d, comme rcial orchards, managed by
growe r s rathe r th an fa rme rs . Techno logie s that buoyed t h e d eve lo pme n t

of commercial orchards included a natio nwide network of railroads and
then later a national system of roads, growth in canning technology and
irrigatio n syste m s, a nd t h e discover y o f m echanical r efrigerat ion a nd

cold storage. Scientific breakthroughs in cluded the discover y of disease
organisms and the develo pment of th e first pesticides for orchard pest
con tro l.

Orchard management b ecame more elaborate with th e standard p ractices
uf pru11i11g, :spray iug, ferliliziug, a m.I c ulli valiuu. Packiug :sl1 e u :s w e re

added to western orchard s, and packing containers and advertising were
designe d to increase profitability. T he Progressive Era brought regulatory
challen ges fo r growers and the Great Depression brought eco no mic
hardship, both resulting in greater cooperation between growers through
the development of growers' cooperatives and marketing commissions.
Packing sheds were lost from western orchards as centralized fruit handling
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facilities were created, and still more orchard s were aband oned during the
Depression years when almost n o growers turn ed a profit. The Civilian
Conservation Corps contributed to the removal of orchards between 1933
and 1941through reclamation efforts, but also served to create orchards by
replanting commemorative orch ards at n ation al historic sites.
At the end of the period, the apple variety Golden Delicious was steadily
gaining p opularity with growe rs as a potentially lucrative new yellow
apple and a good pollenizer for the dominant, self-sterile Red Delicious
variety. Dwarf fruit trees were becoming popular with urban and suburban
homeowners with fruit and vegetable gardens, and intense research was
underway to move the industry toward s smaller trees and intensive
orchard management. Full-size, standard trees remained the norm for all
commercial orchard fruits, although the n eed for labor savings through
more accessible orchard trees was becoming very evident.
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CHAPTER4:
FRUIT MONOCULTURE AND
ORCHARD INTENSIFICATION:

1946- PRESENT
Internationalism, dwarf trees, and high-density
management systems.

Purpose of
Contemporary Context

T his chap ter explores how distinctly differen t contemporary orchard s
are compared with o rchards from earlie r period s. By identifying these
differen ces it's easier to understand how o rchards from earlier periods may
have historic significance, and be eligible for listing in the National Register
of Historic Places. As described in Chapter 5, orchards that date from the
earlier perio ds may have historic significance and physical integrity, and
may be eligible for listing in the National Register. Whereas orchards that
date from the present period generally embody the current characteristics
of orchard design, and are therefore unlikely to be historically significant.

Characteristics of Change

T he current perio d of fruit mon oculture and orchard intensification began
at tl1e end of World War II . The en d of hostilities saw a new gen eration
of growers emerge and, for the first time in 60 years, an increase in the
number of American orchards . T hrough the efforts of this educated
generation of growers and their teachers from a national and intern ational
network of academic institutions, orchards would evolve more d rastically
in appeara n re th a n in a n y fo rm Pr p Pri o d . T h e ovPra ll c h a n ge ra n h P

generalized as a shrinking of the size of orchard trees, a great reduction
in the spacing between trees and between rows, and a vast in crease in the
numb er of trees per acre.

Concurre nt with intensification was orchard mon oculture, the mass
p la n ting of large b lockG of Gingular comm ercial vari etieG for h u n dredG

and sometimes th ousand s of acres. This tr end reached its zenith in th e
1980s when consumers began to d emand greater choice in the number of
varieties. C uri o u sly, th e r ecent tre nd t owards m ore varieties was foster ed

by the use of dwarf fruit trees and consumer demand for more choice. This
period also saw a big increase in the number of fruit species grown in the
1'v1edite rranean a nd tropical a nd s u b t ropic al clima t es o f the U nite d Sta tes,
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including fruits outside the scope of this study, such as guava, avocado,
pistachio, and lychee fruit.
T he current period in the history of orchards in the United States saw the
end of farm orchards as amateur, small-scale commercial and subsistence
enterprises. During this period new orchards were planted as professional
comm ercial orchard s or as small backyard fruit gardens, n ot as small
parcels of mixed fruit species and varieties of one to five acres in size.
T his change accompanied the nation's shift from an agricultural to a mixed
industrial and technology-based economy, and from rural to urban, and
th en suburban lifestyles. In the late 1900s, a highly competitive economic
environment for commercial orchards created very small profit margins
for orchardists; this drove the physical changes to orchards. During this
period commercial orchards were highly pressured business enterprises
commanding great economic investment and large risks to turn a profit.
With such constraints, orchardists were compelled to dedicate themselves
to bu sin ess plan s as well as to the state of the art in orchard culture in
order to keep pace with extremely competitive market forces and maintain
economic viability.

End of Farm Orchards

With the coming of peacetime after World War II, increased consumer
confid ence and huying powe r stimu lated greate r demand for quali ty
fresh produce. New orchardists who perceived a potentially lucrative
opportunity soon en countered an econ omic reality that emerge d soon

High Costs of
Commercial Production

after the h1rn of the ?.oth cenhiry: costs of produ ction w e re hig h and ri sing .

Despite great demand for fresh fruit, a growing number of competitors
and high production costs could reduce orchardists' profits to the point of
bankruptcy. In the conte mpo rary o r ch a rd, the cost s of pruning, fertilizing,

spraying and mowing, now perceived as fundamenta ls in orc hard
management, were rising sharply along with wages, en ergy prices, and
th e cost of manufactur e d fertilizer s a nd pesticides . Growers r ecognize d

that many of these routine maintenance practices were similar in cost per
acre regard less of the size of the crop, but as per-acre cost of production
increased , the per-bu shel pro fit d ecr eased. T he perceived solutio n t o high

costs was to squ eeze more bushels out of the same acre of land.
111 urJ e r Lu

iucrea~e y ielJ~, re ~eard1er~

a uJ

pracliliuuer~

LurueJ Ll1eir

Impetus to Dwarf

attention to modifying th e unit of production itself: the orchard tree. By
the 1950s it was recognized that major advancements had occurred in
orchard technology th rough innovations in equipment, pesticides, growthregulating chemicals, fruit-handling techniques, packing systems, and
storage. However, little change had been made to the actual production
unit, the tree itself (Carlson 70:181). T he maior innovation in tree form in
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the former 60 years was the practice of low-heading or shortening of the
tree trunk, from 5-8 feet down to 18-36 inches. This lowered the tree can opy
for easier access and stimulated the tree to fru it within five to seven years
after planting, rather than 10 to 12 years with a tall trunk tree on a seed ling
rootstock (Tu key 64: 85). However, it was widely ackn owledged that lowheaded trees were still highly laborious to work with, and consensus was
emerging among horticulturists that big trees did not equate with big
efficiency. T he large canopies of low-headed fruit trees prevented optimal
light interception by the total leaf area, a nd shading in the lower part of
the canopy resulted in poorer quality fruit (Carlson 70: 176). It was thought
the best way to tackle the problem of yield and profitability was to shrink
the size of the tree.
Transition to Dwarfs

Between 1945 and the present, almost all species of orchard fruits were
transformed from fu ll-size or standard trees to dwarfed trees grown at
closer spacing. T his was done through the development or standardization
of dwarfing rootstocks, through the use of chemical growth regulators,
or th rough the use of spur- type varieties for some apples and pears.
Spur types are the mutant strains of some common apple and pear scion
varieties that naturally form semi-stand ard sized trees by having shorter
intern o des and more fruiting spurs. Spur-type varieties will be discussed
further in thi s chapter, hut it is importan t to emphasize that the use of
spur types represe nts o ne of two tracts of transition from standard to
dwarf trees. T he tract with spur types involves the scion and is distinct
from th e tract in volving d wa rfing r ootstocks. T he u se of spur t yp es w ith

apple and pear was most important from the 1950s to th e 1980s, whereas
the use of dwarfing rootstocks physically evolved in American orchards
from the 1950 s u ntil the present. The adoption of dwarfing rootstocks has

taken the last 50 years to encompass nearly all fruit species, such as apple,
pear, plum, apricot, cherry, nuts, and citrus . However, for a few varieties
of app le a nd pear, th e u se of spur typ es was a second, m o re sh ort lived

but concurrent transition.
Need for Standardization

Ultimately, th e u se of clonal, or cloned, d warfin g rootstocks became the

industry standard for the culture of almost all orchard fruit trees. On ly
peach is currently lacking a clonal dwarfing rootstock. However, it has
uee u aLiapteJ tu tl1e :sa111e i11te11:sive :sy:ste111 uf u1d1a 1Li !ll a 11a1;;e111e11t a:s

other fruit species, using standard peach trees with very close spacing and
heavy summer pruning (Barritt 01: interview) . Before dwarfing rootstocks
could be made available through p lant nurseries, stand ardization was
first necessary. Standardization involved selecting rootstocks with a
particu lar performan ce in dwarfing th e scion, then classifying and
cloning them through vegetative propagatio n. Up until the 20'11 century,
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no standardization existed for identifying dwarfing rootstocks. Dwarfing
rootstocks had existed for as long as fruit tree culture, but their availability
to growers and performance was unreliable. Standardization of rootstocks
began in the 1910s in Germany, the Netherlands, France, and England, with
th e work in England having the most significant influence on American
orchards in the later 20rh century (Tukey 64: 128) .
In 1912 the East Malling Horticultural Research Statio n in the Wye Valley
of south England began collecting cuttings of dwarf seedling apple trees
from all over Europe. Cuttings were rooted, grafted as rootstoc ks to a
range of scions, and th eir influence on th e growth characteristics of the
scion varieties observed over a period of years. Between 191 2 a nd 1917,
Sir Ronald Hatton , t he lead horticulturist, oversaw a team of researchers
at East Malling to trial hundred s of apple trees and select just 16 types
as dwarfing rootstocks in the earl y 1920s (Carlson 70: 161). The first 16
classified with the Roman numerals EM. I to EM. XVI were selected for
their individually uniqu e abilities to influence the vigor or dwarfn ess of a
scion (Figure +1). The majority of the 16 dwarfing rootstocks were variants
or strains of the Paradise and Doucin apple varieties that were known in
Europe in the 15rhcentury (Tu key 64:13). An oth er 10, clon al dwarfing apple
rootstocks, EM. XVII to EM. 26, were created at East Malling between
the 1920s and 1950s, hywhi ch tim e t he naming convention was changed to
Arabic numerals to avoid the complexity of the higher Roman numerals
(Tukey 64: 133).

Standardizing Dwarfing
Roots tocks

Figure 4.1: Historic photograph
of Sir Ronald Hatton, Director
of East Malling Horticultural
Research Station, England,
with semi-dwarf Bramley
ap p le t rees grafted o nto M. 7

clonal rootstocks, in 1935. The
trees were 15 years old when
photographed (from Tukey, 1964,
courtesy of Cornell University
Press).
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The East Malling clonal dwarfing apple rootstocks were first imported into
the United States in 1929, just before a federal government embargo would
have prevented their admission. In 1930, a federal embargo prohibiting
the importation of orchard rootstocks went into effect to prevent the
spread of pests and di seases through th e country's agricultural crops.
The Agricultural Experiment Stations in New York, Massachusetts,
Penn sylvania, and Ontario, Canada collaborated to obtain the first 16 East
Malling apple rootstocks before the ban was imposed. Trials were then
conducted to select the best rootstocks for North American apple growing
conditions, and those selected were propagated for dissemination. In 1937
th e first dwarf apple trees on East Malling clonal rootstocks were available
for sale by some nurseries in the United States (Tukey 64: 26) .
While horticulturists had their first opportunity to test the East Malling
clonal rootstocks on American soil, work continued in England to expand
and improve the range of dwarfing rootstocks. Greater constraints on the
size of agricultural land parcels and the premium nature of good orchard
sites led to an earlier interest and commitment to using dwarf fruit trees in
Europe than in the United States. Before World War II, growers through out
Europe, Au stralia, ew Zealand, and parts of Asia began th e conversion
from standard apple trees to dwarfs.

Rootstocks and
Disease Resistance

In 1992, the East Malling Research Station began to collaborate with the
John Innes Horticultural Institute of Merton to develop a new series of
clon::il dwarfing rootstocks fo r apple that conferred di sease resi stan ce to the

scion. The new research project demanded a greater level of sophistication
than th e first, involving systematic breeding or hybridization of parent apple
trees t o c reate offspring that conferred dwarfing and disease resistance.

Resistan ce to woolly aphid , Eriosoma lanigerum was one of the primary
objectives of the proj ect, as this insect was an economically significant pest
of apple or c hards in Australia. T he Ame rican a pple variety, Northe rn Spy,

was used as one parent in the hybridization work since it was known to be
resistant to aphids. The work of the two research stations intensified in 1928
a nd by J952 the first Malling-Merton o r "MM " rootstocks were available to

growers. Out of 3,758 hybrid progeny, only 15 MM rootstocks were selected ,
numbered from MM.101 to MM. 115. Of these, only MM. 106 and MM.111
wuu lJ 11ave ecullull1ic i1llpurtall ce ill tl1 e U lliteJ State::; ill la ter L u'h ceutury

apple orchard s. In addition to apple rootstocks, th e Malling and Merton
Researc h Stations began investigating dwarfing rootstocks for pear, cherry,
peach, n ectarine, apricot, plum, and citrus before World War II.
East Malling clonal rootstocks did not transform the appearan ce of
American apple orchards overnight. Although dwarfing rootstocks had
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become more widely available by the late 1950s and early 1960s, dwarf trees
demanded specialized knowledge, skills, and equipment for their e ffective
use. Many growers held on to their standard trees, letting others take the
plunge and make the mistakes associated with use of new techno logy.
Growers understood, for example, that not all varieties could be grown
on all EM or MM rootstocks due to "scion incompatibility," and not all
rootstocks were suitable for all growing conditions. Some, for example,
could not tolerate light soils and droughty conditions, while others created
such miniaturized , fragile trees that the trunk need ed staking for the life
of the tree or it would collapse under the weight of fruit or develop windthrow (Figure 4.2). Dwarf trees were thought of as meticulous "gard en
trees" from their popularity w ith homeowners, and would not tolerate
any neglect in a commercial orchard.
Eastern growe rs were th e first to receive and use the East M alling
rootstocks, and the strength of their industry relative to the Midwest and
the West helped them make the earliest tran sition to dwarfing rootstocks.
By the early 1960s, eastern apple growers were using some of the East
Malling clonal rootstocks, and EM. VII, later known as M. 7, and MM.106
were the most popular. These rootstocks created a semi-dwarf tree, with
M. 7 producing a tree 50 percent of the standard size, and MM. 106 slightly
larger (Figure 4J ). Si x times as many trees per acre could he planted than
with standard trees, at 10 x 18 spacing and 240 trees per acre. In contrast,
standard trees required 30 x 30 feet spacing or 40 trees per acre. M. 7

Characteristics of Dwarf Trees

a nd MM . 106 h ad broad compatibility with a wide range of app le scio n

Figure 4.2: Photograph of a
dwarf J\1clntosh apple orchard

grafted to clonal dwarfing
rootstocks, leaning due to windthrow from lack of staking (from
Tukey, 1964, courtesy Cornell
University Press) .
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Figure 4.3: Photograph of
low-head e d semi -dwa rf app le

trees at Capitol Reef National
Park, UT. Trees were grafted
onto clonal dwarfing rootstocks,
such as M. 7, which limited tree
size and miniaturized stature.
Trees were 15 years old when
pho tograph e d . Se mi -dwa r f trees

are incompatible with the period
of significa nce of the park's
Fruita Historic District (S. Dolan
2001).

Figure 4.4: (facing page. left )
Publicit y photograph of a 3-yearold dwarf Baldwin apple tree,
demonstrating youthful age of
fru it bearing. T h e tree a nd girl

were the same age, but the tree
"would never grow taller than a
man could reach." Here, fruitladen branches touch the ground
as the trunk is too short (from
Tukey, 1964, courtesy of Jackson
and Perkins Compa n y).

Figure 4.5: (facing page, right)
Photograph of a semi-dwa rf
Red Delicious apple tree with
M. 7 o r MM. 106 rootstock
and a relatively taller trunk to
prevent fruit- laden branches
from touching the ground . This
modern period, semi-dwarf

varieties and soil conditio ns, and required no staking. The only p erceived
disadvantage of M . 7 was a ten dency for the rootstock to sucker. Vertical
water sprouts b orn e from th e b ase o f th e tree wou Id c r owd a nd compe t e

with the scion . This problem could be overcome by using trees with a
higher graft union between the rootstock and the scion . In this case, the
nursery grafted the scio n at 16 inc h es hig h on the roo tsto ck whip (single,

unbran ched stem ), so the rootstock could be buried deeper at planting,
discouraging t he roots to sprout suckers.

tree is incompatible with the

character of fruit trees in the
period of significance of the
Adams orchard. Heidi Cope,
Horticulturist, provides scale,
Adams National Historical Park,
MA (S. Dolan, 2001) .

T he size of the tree and height of the graft union weren't the only different
asp ects of the form of the clonal dwarf tree. T he optimal form of a tree
o n a clonal d warfing rootstock w as found to be th e "central leader" or

"modified central leader" rather than the "open bowl,'' as found in trees
on seedling or standard rootstocks before World War II. The tenden cy of
tl1 e Jwa rf tree tu uear fruit early cau seJ the luwe r IJ1a11cl1es tu sag fru111 tl1e

weight of the fruit. To prevent heavy bran ches from touching the ground,
it was necessar y to form th e lateral branch es proportionately higher on the
trunk (Teskey 78: 185) (Figures 4.4 and 4.5). After more than 60 years of
short trunks, the trunks of fruit trees were becoming proportionately taller.
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In 1958 dwarf fruit tree researchers and growe rs in Michigan formed
the International Dwarf Fruit Tree Association (IDFTA), marking the
beginning of international influen ce on dwarf fruit tree d evelopment
and use in the United States. A network of academic institutions and
growers, the organization served as a more informal conduit for sharing
internatio nal dwarf fruit tree research with American orchardists than
through traditional government-to-government liaisons. The IDFTA held
:m mrnl confer ences :mcl puhli sh ecl quarterl y journals titlecl The !,nmpact
Fruit Tree. During the 1960s, the use of clonal dwarfing apple rootstocks
spread throughout the United States, reaching the West by the late 1960s.

Spread of Apple
Dwarfing Rootstocks

In the Pacific Northwest, the National Park Service (N PS) use d apple

trees grafted to clonal dwarfing rootstocks for a reconstruction orchard
at Fort Vancouver National Historic Site. The orchard, d epicting the early
19th century Hudson 's Bay Compa n y's fort o rchard, was fund ed by the

Mission 66 initiative.
Spanning from 1956 to 1966, Missio n 66 was a huge capital improvements

Influence of NPS Mission 66

campaign for national parks approved by Congress to counter d eteriorating
park conditions after World War II. Justified in part by rapidly increasing
park visita tio n a nd billed as a celeb r a tion o f the 5 o th a nniver sar y of

the N PS, th e Mission 66 program en ab led several histo rical parks to
reconstruct orchards that had van ished. However, because the Mission 66
prugrarn pn::ct:Jt:J tl1t: Natiuual Hi:sturil: Prt::st: r vatiuu Act- auJ it:s ~u uct: pl

of historic integrity and professional preservatio n standards- these early
reconstructio n projects didn ' t necessarily result in orchards that were
authentic to the historical perio d they were meant to depict.
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At Fort Vancouver, for example, the Mission 66 orchard planting used
20' 1' century apple varieties grafted onto the semi-dwarf M. 7 rootstock
rather than the 19th century varieties on seedling rootstocks that were used
by the Hudson's Bay Company from 1825 to 1846. While the trees used in
the reconstruction were typical 1960s' Pacific Northwest nursery stock,
the semi-dwarf trees did not accurately depict the landscape's period of
significan ce. They were too short, too tightly spaced , and of varieties that
didn' t exist in 1846. Another example of Mission 66 orchard reconstruction
inaccuracies can be seen at the Hopewell Furnace National Historical Park
in New Jersey. Here an orchard was planted to reconstruct a 19th century
farm orchard , and while the planting accurately used 19th century apple
varieties on seedling rootstocks, the trees were planted in the context of a
new visitor center parking area to serve both interpretive and landscaping
purposes. The accurately high-headed or tall-trunk trees were implausibly
laid out o n the slopes of the parking area's graded berms, rather than on
the level orchard floor that existed historically. Other examples of Mission
66 "historical" orchards can be found thro ughout the national park system,
and they often present a modern interpretation of period orchards that
was unconstrained by the con cept of historical integrity. These orchards
refl ect th e history of historic preservation in the NPS, and may become
historically significant in their own right.
Influence of Harold Tukey

In 1964 Harold B. Tukey, former President of the American Society for
Horticultural Science, Professor of Horticulture at Cornell University and
a foundin g m ember of TnFTA, auth ored the seminal work Dwarfed Fruit

Trees for Orchard, Garden, and Home. In this work Tukey laid out specific
directio ns for the use of dwarf trees and clearly identified their future in the
comme rcial industry. His promotion of their benefits fo r all fruit sp ecies,

not just apple, helped to buoy the n ew wave of interest in smaller trees.
Tukey's book highlighted a long list of benefits of dwarf fruit trees over
standards . His views we r e derived fro m four d ecad es of r esearch at the New

York Agricultural Experiment Station and from the work of his colleagues,
nationally and internationally. So compelling were his arguments in favor of
dwarf trees th at few h orticulturists p osed a dissenting viewpoint.
Advantages of Dwarf Trees

One of th e great benefits of dwarf trees, Tukey asserted , was to provide
1ei:;ula1 a 11u a 1111ual p1uuuc tiu11, 1atl1e1 tlia11 t11e ~ulllewl1at inei:;ular a11u

often biennial production of standard trees. Dwarf trees provided an early
return on the grower's investment due to th eir earlier age of fruiting and
the greater number of trees per acre. Benefits also included lower costs
per unit of production and reduced labor hours due to easier and more
economical management of the orchard (e.g., in pruning, fruit thinning,
and harvesting) (Figure 4.6).
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Tukey indicate d that pest and disease contro l would also be cheaper
and more efficient with dwarf fruit trees due to ease of spraying and less
volume of spray need ed. In addition, clonal dwarfing rootstocks could be
guaranteed virus free by the late 1960s (called "EMLA" rootstocks) . Dwarf
trees also produced a higher percentage of high-quality fruit with fewer
culls. T his was due to increased light interception by the fol iage and fruit,
improving fruit color and greater uniformity in fruit size . The smaller tree
scaffold also reduced fruit blemishes and bruising due to less woody tissue
to abrade the fruit an d better pest control (Tukey 64: 32-48) .
Harold Tu key predicted the 21srcentury future of the American commercial
orchard industry when, in 1964, he stated that orchardists should adjust
to changing conditions and ma rket demands. Presciently, he d emand ed
action to prevent fruit variety obsolescence, which would occur through
consumers tiring of only a few varieties on the market. Dwarf trees, he
stated, could provide this flexibility by being more easily replaced with new
varieties. While the productive lifespan of a standard apple orchard was

Variety Obsolescence

Figure 4.6: Photograph of an
orchardist demon strating the
ease of harvesting a 5-year-old
dwarf Mcintosh apple tree,
grafted to a M . 9 clonal dwarfing

rootstock (from Tukey 1964,
courtesy of Cornell University
Press).
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thought to be 25 to 40 years by the 1960s, Tukey argued that dwarf trees
made it p ossible to "rotate" an orchard every 15 years or less, as they were
younger to bear fruit and become profitable. While unstated by Tu key, the
shorter lifespan of dwarf trees actually n ecessitated their earlier removal
than standard trees. But practically speaking, dwarf trees could be more
easily torn out and replanted with a new variety to keep pace with economic
trends (Tu key 64: 43). While his promotio n of the benefits of dwarf trees
had great influence upon growers, his ideas about flexibility with market
condition s were unh eeded until the 1980s. Only after American orchardists
were backed into an economic corner through reliance on a handful of
fruit varieties were Tukey's insights heede d (Phillips 04: 1).
Mid-1900s Dominant
Apple Varieties

T he popularity of a handful of varieties with growers was due in part to
the successful commercial characteristics of those varieties. For example,
by the 1960s the top JO apple varieties grown in the United States were all
winter varieties with the exception of Jo nathan (a fall apple), as winter
varieties had better keeping qualities and performed well in either cold
temperature or the new Controlled Atmosphere (CA) storage conditions.
In descending order of importance the top JO varieties were: Red Delicious,
Golden Delicious, Mclntosh,Jonathan , Rome Beauty, Win esap, Baldwin,
Northern Spy, Rhode Island Greening, and Yellow Newtown Pippin.
Almost one-third of all apple trees grown were Red Delicious, with Golden
Delicious a close second (Carlson 70: 33). The popularity of the dominant
apple varieties with growers was also due partly to the existence of spur
t ypes . Red neliciou s, Golden neliciou s, Mclntosh, :rnd Winesap, am o ng

others, had spur types and this contributed to their favor with growers
and the slower ad option of dwarfing rootstocks in the United States than
in Euro p e.
Advent of Spur Types

Between the 1950s and 1970s, spur-type strains were created in a handful of
th e m ost p o pular a pple varieties and to a smalle r extent with p ear varieties,

leading to this period being named the "Red Sport, Spur Type Era" by fruit
historia n Virginia Maas . During this period, red sports of apple and pear
varieties with greater red coloration w e r e p o pula r with co n sumers, and

heavy-cropping spur types were popular with growers (Carlson 70: 63) .
T he first spur-type strain, a naturally occurring mutation of a variety, was
Ji~cuvereu uy a u u1d1arui~t i11 ea~ tern Wa~l1i11i:;tu11 i11 iy48. T l1e i:;ruwer
notice d th at on e Red Deli cious tree in hi s orchard was more heavily
covered with fruit than its neighbors, as the tree had more fru iting spurs
or short lateral branches produ cing fruit. The abundance of spurs was
caused through a shorter internode length, the distance between axillary
bud s. The shorter internode length resulted in a tree that was naturally
dwarf, or actually semi-standard, according to Tukey's classification of
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dwarf tree sizes, at two-thirds the size of a standard Red Delicious tree
(.Figures 4.7 and +8). 'lukey used the d escending scale of standard, semistand ard, semi-dwarf, and dwarf to identify the range of fruit tree sizes.
During the 1950s, many more spur type mutations of Red Delicious were
discovered, with the Stark rims on Red Delicious (patented by Stark Brothers
Nursery) being on e of the best known. Starkrimson could be planted at
10 feet apart in rows 20 feet apart, slightly wider spacing than with M. 7 or
MM. 106 semi-dwarf trees, and yield 400 bushels or 16,800 pounds of fruit
per acre, a great improvement upon 250 bushels per acre with standard
trees. The first spur type of Golden Delicious, Starkspur, was discovered in
1955 (also in eastern Washington) and the first spur type of Mcintosh- Mac
Spur- was discovered in 1969 in British Columbia (Carlson 70: 106 ). While
some new spur-type varieties of pears were selected in this period , such
as the 1960-created Euro pean pear variety, Moonglow, and the Asian pear
variety Niitaka, the most important pear varieties were still n on-spur types.

Characteristics of
Spur-Type Orchard

Figure 4.7: (below, left)
Photograph of a spur-type
Golden Delicious apple tree
branc h , s howing heavie r fruit

bearing during to an abundance
of fruiting spurs (from Tukey,
i964, courtesy of Cornell
University Press) .

Figure 4.8: (below) Photograph
of a standard Golden D elicious
apple tree branch, showing
lighter fruit bearing by
u m1pa 1i:.uo Lu Liu:: :.p ut Lypt: Lt t:t:

(from Tukey, i964, courtesy of
Cornell State University).
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Influence of Spur Types

Curiously, Red Delicious proved to be the most highly variable of all apple
varieties, bearing the most frequent mutations and yielding more than 400
red sport and spur-type strains between the 1920s and 1980s. The influence
of spur-type strain s was for growers to select the n aturally semi-standard
spur-type strains of Red Delicious, Go ld en Delicious, and Mcintosh,
fo r example, over other n on spur-type varieties that would need to be
grafted to clonal dwarfing rootstocks to reduce their size. Born e on seedling
rootstocks, spur-type scion strains would produce more fruit than standard
trees, and could b e grown witho ut th e specialized knowledge, skills, and
equipment of trees on dwarfing rootstocks. With spur types, growers
could perpetuate the same pruning practices th ey had used for standard
trees, that b eing low-heading in the open bowl or central leader shape.
T hey could also avoid investing in n ew equipment, such as more compact
tractors and smaller spray rigs that were required for the tighter spacing
of dwarf trees. Spur-type strains provided a less demanding alternative to
American apple and pear growers than trees on clonal dwarfing rootstocks.
As a result, spur types influenced a slower transition to dwarf trees than
in Europe (Barritt 01: interview).

Advent of Red Sports

T he emphasis placed on discovering spur types of the popular varieties was
perhaps surpassed only by the excitement generated by the selection of red
sports. Between the 1920s and 1980s, the Am erica n nursery trade generated
greater revenues by discovering and patenting naturally o ccurring red
strains of varieties. From the first red spor t of (Red) Delicious, Starking, in
19?.1, to the selection of Jo nn ee, a red sport o f Jon athan in 1967, alm o st every

popular apple and pear variety had red sp orts. Among the best known are
Red Spy of Northern Spy, Red York Imperial of York Imperial, Red Rome
of Rome Beauty, Red Bartlett of Bartlett, and Red Anj ou of Anjou.
Red sp orts are mutations with a heavier solid blush on their fruits than
their counterparts, and will color soon er and can be picked earlier on the
tree. Th eir skin has the appearance of greater ripeness than the stage of
development of th eir flesh, and earlier picking allowed for more control
of the ripening process in CA sto rage. Red Delicious' hundreds of red
sports contributed to its unprecedented rise in popularity. The variety was
conside red America's most attractive red apple and most valuable apple
e xpurl. Huwe ver, Ll1e

i11crea~ i11gly

tl1ick u lack - reu

~ki11

a11J ever- wh ite r

fl esh of th e many red sports, and then of the red sp orts derived from red
sports, eventually contributed to its fall from favor. W. A. Luce, former
Presid ent of th e American Pomo logical Society, foreshad owed th e demise
of Red Delicious, when he stated in 1969:
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Many growers believe that the Standard Delicious is a betterflavored
apple than the n ew redder strains; one reason perhaps might be
that the Delicious was generally left to hang on the tree longer to
get color and gain more maturity and flavor. (Carlson 70: 54).
Luce's words are curiously contrasted with a statement by Luther Burbank,
California's famou s horticulturist, mad e 40 years earlier:

[Red] Delicious is the best in quality of any apple which I have so
far tested. (Carlson 70: 50 ).
The intensification of American pear orchards evolved more slowly than
apple orchard s. The adoption of dwarfing roots tocks for commerc ial pear
orchards was primarily a western United States phenomenon, reflecting the
relocation of the industry to the West from 1945 to present. Use of dwarfing
rootstocks for commercial pears began before World War II, but did not
become a strong trend until the 1980s. As described in C hapter 3, fire blight
epidemics virtually eradicated the commercial pear industry in the eastern
United States in the early 1900s, and by the 1970s, 90 percent of the industry
was located west of th e Rocky Mountains. In the late 1900s the indu stry was
split b etween California and the Pacific Northwest, with 50 percent of all
comm ercial pear orchards located in Ca lifornia, 30 percent in Washington,
and 20 percent in Oregon (Teskey 78: 127). Fire blight proved less pernicious
on the West Coast due to drier condition s during blossoming in California,

Creation of Pear
Dwarfing Rootstocks

o r t o cooler temperatures at bl ossom time in W::ishington ::i nd Oregon .

Before World War II, California growers began to attempt to control the
size of the natura lly la rge pear tree, Cornice, by grafting the varie t y o nto

quince rootstock. Eastern United States and European pear growers had
known about the ability of quince, Cydonia oblongata, to dwarf p ear for
several hundred year s . H ow ever eastern g r owers had limited econ o mic

success with quince as a pear r ootstock due to its lack of cold hardiness
and susceptibility to fire blight. T he East Malling Research Station began to
study quince r ootstocks in 1914, an d m ade availab le the first standardized

clonal quince rootstocks for pear in 1920 . Of the seven types originally
selected, o nly three, EM. Quin ce A, B, and C, would have commercial
i1upurla.11ce, am.I uuly twu, EM.. Quiuce A auJ EM . Quiuce C, wuulJ ue
significant in the United States.
T he East Malling quin ce rootstocks were selected from naturally occurring
varieties of quince that grew in France, named the Angers, Provence, or
Fontenay varieties for their area of origin. EM. Quince A (Angers) was the
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Figure 4.9: Drawing of a young
tree with an interstem grafted
between the scion and rootstock,
to prevent incompatibility
between the scion and rootstock
(from Tukey, 1964, courtesy of

Cornell University Press) .

Slow Adoption of Pear
Dwarfing Rootstocks
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least dwarfing, creating a pear tree about half the size of a standard. EM.
Quince tl (Proven ce) created a pear tree slightly smaller than Quince A,
and EM. Quince C (Fonten ay) produced a tree about one-third the size
of a standard pear. EM. Quince A, B, and C produced pear trees that were
not self-supporting and had to be staked , with the exception of Cornice, a
particularly robust variety that could support itself on quince roots (Teskey
78: 174).
Like apple orchards, the standardization of dwarfing quince rootstocks
for pear did not change the appearance of American pear orchards
overnight. Challenges existe d in the use of the quince rootstocks that
required adaptability by nurserymen and growers. The challenges were
due to quince's susceptibility to fire blight, its incompatibility with various
scion varieties and its need for staking. EM. Quince A was found to be
incompatible with the Bose, Bartlett, and Seckel varieties, and EM. Quince
C was incompatible with even more because it did not develop a strong
graft union with the scion. Horticulturists discovered that Bartlett, Bose,
and Seckel could be grown on EM. Quince A if an intermediate stern, or
interstern of the varieties Beurre Hardy or Old Horne, was grafted between
the scion and the quince rootstock. The interstern, a six- to eight-inch stem
of the compatible variety, would serve as a bridge between the scion and
the rootstock, allowing hoth to he jo in ed (Figure 4.9). Tnterstems of Beurre
Hardy and Old Horne were also found to confer fire blight resistance to
the quince rootstock.
Despite these horticultural discoveries in the development of dwarfing
rootstocks for pear, th e majority of pears from th e 1950s to the 1970s
were grown o n standard r ootstocks and not clonal q u ince rootstocks.

Standard rootstocks were d erived from the seedlings of the European
pear Pyrus communis, with the seeds commonly obtained from Bartlett
pear processing p lants or ca nn eries. The wid espread p o pularity of the

Bartlett variety, as a naturally smaller-size d scion than oth er pear varieties,
influen ced the slower adoption of dwarfing rootstocks for pear in the
U nited States. By the 1960s, 90 percent of commercial p ear trees in France

were grafted to dwarfing quince rootstocks, whereas less than five percent
of American pear trees were dwarfs. Standard pear orchards were grown
witl1a !::ip aciug uf L) x

L)

feet, am.I Jw a rf pear!::i u u yuiuce

ruut~tuck~

cu ulJ

be grown at 10 x 12 feet for EM. Quin ce A and 8 x 14 feet (a hedgerow form )
for EM. Quince C.
Full Adoption of Apple
Dwarfing Rootstocks
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By the late 1970s, the transition from seedling apple rootstocks to clonal
dwarfing rootstocks was ubiquitous. Semi-dwarf M. 7 and MM. 106 clonal
rootstocks were widely used in new apple orchard plantings, and the
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abandonment of spur type varieties had begun (Barritt 2001: interview) . The
tran sition was driven by a newly introduced USDA concept of "rootstock
efficiency," an expression of the optimization of land for fruit production.
T he concept, defin ed as the number of fruits produced per cross sectional
area of trunk, demonstrated th at clonal dwarfing rootstocks, rather than
spur type varieties or seed ling rootstocks, produced more fruit per unit
of wood in each trunk. Varieties grafted onto clonal dwarfing rootstocks
would produce more fruit per unit of wood production, whereas spur types
and seedling rootstocks produced relatively more wood per unit of fruit.
Developme nt of the concept of rootstock effi cien cy represents the
increasing sophistication in orchard horticulture at this time in response
to market conditions. T he new con cept examined the fruit yield to wood
quantity at different ages after planting, rather than the fruit yield to land
acre relatio nship that was of conce rn before World War II. In the new
perio d, fruit yield per acre had become relatively meaningless. Only quality
fruit yield counted for the fresh market, and the greatest amount of quality
fruit output per unit of wood in the orchard had become critical, as wood
now cost a lot more to grow.
Preoccupation with the transition to denser orchards on clonal dwarfing
rootstocks to produ ce greater and higher quality yields may have hlind ed
American apple growers to a crisis emerging in the 1980s. The crisis, a
severe drop in apple prices, was due to the over-production of two apple

Changing Market Conditions

varieties that were losing popularity w ith con sum e r s. T h e varie ties, Red

Delicious and Golden Delicious, accounted for the majority of apples
grown in th e United States by th e mid-198os. By this tim e one of every
two apples pro duced was a Red D e liciou s a nd m ost of the remainder was

Gold en Delicious. The broad adaptability of Red and Golden Delicious to
a range of growing conditions, their successful use on clonal rootstocks,
th e fire blight r esistance of R ed Deliciou s, and th e abu nda nt spur types and

sports of both varieties all contributed to their popularity with growers.
T hese factors, combined with the emergence of CA storage, ultimately led
to a flooding of the market.

CA storage was developed in the 1960s and helped fu el the apple industry's

Advent of Controlled

uver-pruLiuc liu11 ufReJ a11Li Gukle11 Deliciuu~ . O~i11ga ga~-LigliL refrige rnleLi

Atmosphere Storage

room with most of th e oxygen removed , CA storage slows down th e rate
of deterioration of fruit, allowing apples to be stored up to 10 months
before fl avor and qu ality diminish. CA storage enabled American growers
to produce far more fru it than could be consumed in the harvest season
and to store and release "fresh" apples onto the market in late winter and
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early spring. T hese apples would command a sufficiently high price to
cover the cost of storage.
Decline of Red and Golden
Delicious Apples

T hroughout the 1970s and 1980s, consum er satisfactio n with Red and
Gold en Delicious apples meant that most of the CA-stored crop would be
purchased by late January. However by the mid-198os, other competitors
had lured consumers' attention away fro m th ese standard choices. First,
new apple varieties originating in New Zealand, Japan, and Australia,
namely Braeburn and Gala, Fuji, and G ranny Smith , respectively, had
entered the market. Secondly, new apple imports were reaching the United
States in March and April from the southern hemisphere. Consumers
immediately resp onded to the availability of n ew varieties, picking these
over the time-worn varieties . In addition, nearly six-month old American
CA-stored apples could n ot compete with one-month old apples imported
from Chile, New Zealand , and South Africa. As a result, Red and Gold en
Delicious apples languishe d in CA storage and the value of the crop
dropped dramatically (Phillips 04: n.p.).

American Apple
Industry Crash

Red and Gold en Delicious were id eal varieties from th e growe rs'
perspective, but th ey represented a corne r of the market that the industry
had backed into, causing a crash when th e market expanded. As the price
of Red and Gold en Deli cious apples plumm eted to half the va lue o f
new competitors, growers resp onded
by ripping ou t their Red and Golde n

Figure 4.10 (above, left)
Photograph of a contemporary
dwarf apple tree grafted onto an
M. 9 clonal dwarfing rootstock,
pruned into a spindle style
(one main stem) and staked
for support (by Bruce Barritt,
courtesy of Washington State
University) .

n e licious orch a rd s The late 1980s and

1990s saw a wave of rep lacement of
apple orchard s throughout th e United
States, and the new plantings used t he

imp roved standard in rootstocks and
tree spacing efficien cy. T he most clonal
d warfing r ootstocks (on M. 9 or M. 26)

were used for the new apple orchards,
planted at the highest densities of 1,000
to 2 ,000 t rees per acr e. T hese rootstocks

produce d suc h weak ae rial growth
that th e trees would need perman ent
~uppurl

witlt

~take~

ur

trelli~e~

(Fi15u1e

4.10). Using the scion varieties, growers
aimed to resurrect th eir busin esses
from the indu stry crash, in which more
than 20 percent of American orchards
went o ut of busin ess (Phillips 04: n.p.).
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The adoption of more dwarf apple trees and more dense spacing on an
array of support systems has continued . At the present time, 60 percent
of all apples harvested in the Un ited States are grown on the most clonal
dwarfing rootstocks, using M. 9 (or a n ew virus-free Polish series P. 1, or
th e Russian Budagovsky B. 9) o r M. 26. Currently, 90 percent of a ll apple
trees in Washington state are grown on M. 9 (Barritt 07: interview). Of the
remaining apple orchards throughout the country, 30 percent are grown
on clonal semi-dwarfing rootstocks, i.e., M. 7, MM.106. The last 10 percent
use seedling rootstocks and gen erally grow apples for food processing
rather than the fresh market (Barritt 0 1: interview) (Figures 4 .11 and 4 .12) .

New Apple Orchards

Figure 4.11 : Photograph of
a contemporary semi-dwarf
apple orchard of free-standing,
unstaked trees, grafted to M.
7 clonal dwarfing rootstocks,
pla nted at 500 trees p e r acre, WA

(S. Dolan, 2007).

Figur e 4 .1:.! Phulug1al-'li uf

a contemporary dwarf apple
orchard in eastern Washington,
with trees grafted onto M. 9
clonal dwarfing rootstocks,
trellised for support and planted
at 1,000 trees per acre (S. Dolan,
2007).
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At the present time, the adoption of dwarfing rootstocks for other orchard
species is not as complete as with the apple.' l 'he majo rity of pear orchards
are still grown on Bartlett seedling rootstocks as they were before World
War II, but they are now planted more d ensely and the size of the tree is
controlled with summer pruning and the use of growth regulators. Young
pear orchards are planted at 200 to 400 trees per acre, rather than 50 trees
per acr e in the former period. In California, wh ere cold-hardiness is not a
limiting factor, a large proportion of pear orchards are now grown on EM.
Quince A or C clon al dwarfing rootstocks. In colder growing regions of the
country and particularly in the Pacific Northwest, a pear orchard transition
is underway from seedling roots tocks to clonal dwarfing rootstocks of the
Old Home x Farmingdale (OH x F) series.
The OH x F series is a patented group of clonal rootstocks developed
in the 1980s by an Oregon nurser y in partnership with Oregon State
University (OSU). The rootstocks were derived from a hybrid between
the Old Home and Farmingdale pear varieties, both discovere d on an
old homestead in Farmingdale, Illinois in the 19JOs by OSU professor, F.
C. Reimer. He discovered that both varieties were resistant to fire blight
and "pear decline," a fatal disease that attacks the graft union betwee n
the scion and the rootstock. Reimer hybridized the varieties and began
expe rime nting with their use as hlight-r esistant rootstocks. Today, the
most promising members of the hybrid OH x F series, OH x F 333 and OH
x F 51 are widely available to growers in nurseries throughout the United
States. These r ootstocks can be g rafted to ::i ran ge of pear varieties ::ind

will create a tree approximately two-thirds tl1e size of a standard. T hey
are considered to be semi-dwarf (Stebbins 95: 3) (Figure 4.13). Other new
frontiers in pear orchard r esear c h include the selection of n ew varieties

such as Red d' Anjou, Russet Bose, and Red Clapp, and the d evelo pment
of training systems for high-density orchards such as trellises.
Characteristics of
Contemporary
Peach Orchards

Like the pear, peaches are still predominantly grown on seedling rootstocks,
but are also grown at higher densities than before World War II. A common
peach r ootstock is the Lovell Seedling, a seedling derived from the Lovell

canning variety. While this is not a clonal rootstock, the Lovell Seed ling
does result in a slightly dwarfed peach tree when grown on wet or heavy
:suib. T l1e u :se uf liigl1- Lieu:siLy 111a u ageu1eul :sy:s le1u:s fur p eacl1 uegau iu

the 1970s when hedgerow, tilted tree, and palm ate pruning systems were
explored (Teskey 78: 275). These systems were found to yield twice as
many fruits per acre as the traditional system using 15 x 20 feet spacing,
without the need for dwarfing rootstocks. Today, new peach orchards are
planted at a d ensity of 500 trees per acre, at JO x 8 feet spacing. The trees
are maintained at less than JO feet tall using up to two rounds of summer

132

Fruitful L egacy

CHAPTER 4:

F RUI T M O N O C ULTURE A N D OR C HARD l N T ENS I E' I C AT I O N : 1946-PRESENT

Figure 4.13 Photograph of
a research o rcha rd of dwa rf

pears grafted to various OH x
F rootstoeks. The whitewashed
trunks protect the trees from
winter sun scald (courtesy of
Oregon State University Mid
Columbia Agricultural Research
an d Exte n sion C en ter, 3004).

pruning and chemical growth regulators (Figure +14). Recent trends in
peach varieties have replaced Elherta as the leading freestone peach variety
for the fresh market. While Elberta is still grown, it has lost popularity due
to mediocre quality and fl avor a nd the tendency to drop before maturity.
The variety h as b een supe rseded b y ea rlier ripening a nd more red -colored

varieties, su ch as Red Haven, Redskin, and Sun Crest (Teskey 78: 194).
T h e transitio n from seedling to clo na l dwarfing rootstocks for c h err y is

und erway in the cherry growing regions of the East, upper Midwest, and
Pacific Northwest. The traditional seedling rootstocks for full-sized cherry

Characteristics of
Contemporary
Cherry Orchards

trees are 1\1azzard for sweet c h erries a nd Mahaleb for sour che rries, though

either rootstock can be used for each species. Sweet cherries, with varieties
su ch as Bing and Rainier, are derived from the species Prunus avium. Sour
c h erries, w ith M o ntmorency as th e m ost important commercial variet y,

are derived from Prunus cerasus. Before 1970 , Mazzard, the wild seedling
of P. avium, was typically used as a seedling rootstock and would give rise
tu

fu ll-~ize ~ weet

d1en y

tree~,

plauteu a t

:l)

x

:l)

fee t

~p aciug.

M ali alel.J,

an old variety of P. cerasus, when used as a seedling rootstock, creates a
semi-standard sour cherry tree (slightly dwarf), and is planted at 15 x 15 feet
spacing (Tukey 64: 164). Sour cherries are mechanically harvested as they
are grown for food processing rather than the fresh market. Developed
in th e 1960s, m echanical harvesting equipment shakes each tree, causing
the fruit to drop and be caught in a canopy positioned beneath each tree.
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Figure 4.14: Photograph of
a contem porary high-density

peach orchard supported by
trellis w ires, TX (courtesy of
Texas A & M University) .

By contrast, higher quality sweet cherries are hand-picked, and so th e
development of clonal dwarfing rootstocks has focused more on rootstocks
for

sweet chen y trees t h ~m for sollr. 1\ll'ost sotir ch en y orch8rds 8r e still

grown on Mahaleb rootstocks in the United States.
Advent of Cherry

During t h e 1960s, the East M alling a nd Merto n Research Stations in

Dwarfing Rootstocks

England worked on the d evelopment of clonal dwarfing rootstocks for
cherry. With less tenden cy to genetically mutate than the apple, progress
waG Glo w. R eGearch made u Ge of hybridG betw een the Gp ecieG P. avium

and P. cerasus to generate genetic variability and yield n ew characteristics
for rootstocks . Trials led to the selection of the rootstock "Colt" by East
Malling and its r elease in the 19 70 s. The Colt rootstock g ives rise to a

semi-standard (slightly dwarf) sweet or sour cherry tree, approximately
25 percent smaller than standard. Colt was readily accepted in many areas
of Euro pe and by the 1980s, ha d become th e industry standa rd for both

sweet and sour cherries . First planted in the United States in 1978, Colt's
lack of compatibility with some varieties, sensitivity to drought and lack of
cold hardiness, made it only viable in well irrigated, warmer areas of the
country (ISHS Horticulture 468). The sweet cherry trees in th e John Muir
National Historic Site House Unit orchard were replaced in the 1980s and
early 1990s with the sweet varieties Bing and Black Tartarian grafted onto
Colt rootstocks. While these trees were typical California nursery stock
by the late 1980s, the semi-standard trees did not accurately refl ect the
standard trees grown by John Muir betore 1915 (Dolan 06: 44).
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The need for other clonal dwarfing rootstock selections for cherry became
an important area of research in the 1980s and 1990s in the Unite d States
and Europe. A more widely adaptable dwarfing rootstock was pursued
for ben efits beyond greater quality yield and lower costs of production .
Other potential benefits included accelerating th e earlin ess of bearing in
sweet cherry (which bears fruit older than sour cherry), the pote ntial to
net the orchard for bird protection and th e potential to confe r disease
resistance, particularly from prune dwarf and necrotic ringspot viruses.
In th e late 1980s, the "Gisela" series of clonal dwarfing rootstocks were
introduced into the U nited States from Germany. As trials were being
conducted by various research stations, th e first plantings occurred in
sweet cherry growing areas. Of the Gisela series, GI. 5 and GI. 6 currently
appear to be among the most promising fo r commercial swe et cherry
orchards. Hardier and m ore drought tolerant than Colt, GI. 5 creates a
semi-dwarf tree half the size of the Mazzard seedling rootstock , while
GI. 6 produces an even smaller dwarf cherry tree (www.goodfruit.com/
archive, 7/J998) (Figure 4.15).

Fruitful Legacy

Figur e 4.15: Photograph of a
contemporary semi-dwarf Sweet
cherry orchard with trees grafted
onto clonal dwarfing rootstocks,
showing closer spacing than fullsize, standard trees on seedling
rootstocks, WA (S. Dolan, 2007) .
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Trellised Orchards

New frontiers in cherry orchard research are concerned with optimization
of the u se of the n ew clon al dwarfing rootstocks. A new stand ard for high
density cherry orchard spacing and training is sought that balances fruit
size versus yield. For unlike apples and pears, clonal dwarfing cherry
rootstocks dramatically in crease yield but also reduce fruit size. A new
"canopy architecture" is needed that balan ces the training system, pruning,
fertilizing, and flower and bud thinning to maintain fruit size with high
yield s. The Tatura Trellis system, developed by Dutch horticulturist
Bas Van Den Ende in New South Wales, Australia, is among the most
sophisticated systems being examined in the United States. This system
uses spindle trees (with only one or two branches) trained at acute angles
on permanent trellises (Figures 4.16 and 4.17). Tree height is limited to eight
feet and trees are planted two to five feet apart in rows six feet apart. With
2,000 trees per acre covered by a bird net, the Tatura cherry orchard has
more in common with the appearance of a vineyard than the traditional
orchard prior to World War II. Like the contemporary apple, pear, and
peach orchard, the traditio nal spacing of the sweet cherry orchard has
become archaic (Barritt 01: interview).

Contemporary Plum and
Apricot Orchards

With plum and apricot, trend s have m ove d toward th e adoption of
clonal rootstocks more than the use of clonal dwarfing rootstocks. The
consisten cy of clonal rootstocks provid e the henefits of greater uniformity
in tree form, youthful age of fruit bearing (precocity), adaptability to
growing conditions and disease resistan ce . Like peach, dwarfing rootstocks
for plum and apricot were less importa nt by the late 1900s, as these a re
naturally smaller tree species (Teskey 78: 365). In particular, Japanese plums
(Prunus salicina) that are hand-picked for the fresh market are borne on
even sh orter trees than European plums (Prunu s domestica), which are

mostly dried for prunes o r used in food processing. Processed plums are
mechanically harvested with shake and catch equipment like sour cherries,
and the equipme nt is m or e suited for use with slig htly larger trees with

taller trunks that provide room for the shaker attachment. However, with
hand-picked Japanese and Japanese hybrid varieties, the trend is to adopt
high-density system s, u si ng hedgerows a nd bush forms to exp edite tree

management and harvesting.
Development of Plum and
Apricot Rootstocks
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clonal rootstocks for plum between the 1930s and th e 1960s, and made
five selections from th e Myrobalan seedling plum: "Myrobalan A, B, C,
D ,and E" ('Tu key 64: 202). Of these selections derived from the species
Prunus cerasifera (Cherry plum), Myro balan B has become the most
widespread clonal rootstock for European plum in North America, and
is the most common plum rootstock in the United States beside the
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Figure 4.16: (above) Drawing
of dwarf plum trees trained on

a Tatura Trellis, using two main
vertical spind les tilted to make a
v-shape (rear spindle is shown
by dashed line) (courtesy of the
State of Victori a, Depar tment of
Primary Industries, Australia) .

Figure 4.17: (left) Photograph
of a contemporary dwarf Sweet
cherry orchard, grafted onto
clonal dwarfing rootsto cks and
trained on a Tatura Trell is. This is
very likely to be t he form of the
orchard of the fut ure, with 2 ,000
trees/acre, eastern WA (courtesy
of Washington State University).

traditional Myrobala n seed ling rootstock . M yrobalan Bis compatible

with both Japanese and European plum varieties and produces a vigorous,
highly adaptable plum tree (Slingerland 02: n .p.). Plum orchards grafted
to M y r obalan D roots tocks have been p lanted at

20

x

20

feet spacing .

Myrobalan B, like the Myrobalan seedling roo tstock, suckers freely from
the roots, creating competition with the scion for water, nutrients, and light.
Since the 1970s, many other plum rootstocks have been explored and many
are still under development. An improved selection from Myrobalan
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C- Myrobalan 29C- is slightly less vigorous and less suckering than
Myrobalan ll, and is compatib le with both Japanese and European
varieties. Myrobalan 29C is now one of the most common ly used plum
rootstocks in the Pacific Northwest and California along with Marianna
2624 (Reisner 06: n.p.). Marianna 2624 was selected in California in the
1970s as a hybrid between Prunus cerasifera and P. munsoniana (Munson
plum). It is used as a slightly clonal dwarfing rootstock for both Japanese
and European plums, and also for apricot (Prunus armeniaca ). Marianna
2624 produces a semi-stand ard plum or apricot tree, approximately twothirds the height of a standard tree. Unlike seedling Myrobalan or seedling
apricot rootstocks, the Marianna 2624 rootstock is very tolerant of wet,
heavy soils unlike seedling Myrobalan or seedling apricot rootstocks, and
provides resistance to the prun e black line virus. New plum and apricot
orchards grafted to Marianna 2624 rootstocks are now planted as densely
as 10 x 20 feet spacing.
In Europe, where horticultural land area is limited, more clonal dwarfing
rootstocks are in use for Japanese and European plums and apricot. St.
Julien A, a rootstock derived from Prunus institia (small-leaved European
plum), creates a semi-dwarf tree, and related St.Julien K produces a dwarf
plum tree. Both of these rootstocks were developed by East Malling and
were recommended in the 1960s (Tu key 64: 209). In Europe, plum orchards
grafted to St. Julien A are grown at 10 x 15 feet spacing and St. Julien K
orchards are planted at 8 x 10 feet spacing. T hese and other high-yielding
clon::il dwarfing rootstocks ::ire like ly to further influ ence the evoluti on of

American plum and apricot orchards towards greater density in the future.
"Plumcot5" and "Pluot5"

Besides clonal rootstocks and highe r density systems, n ew frontie rs in plum

and apricot develo pment include the hybridization of these closely related
species. Belonging to the same subgenus Prunophora, plum and apricot
gen es can b e combined to form a "plumcot,'' consisting of 50 percent p lum

and 50 percent apricot, or a "pluot," made of 75 percent apricot and 25
percent plum. No significant change in the complement of plum varieties
h as occurred since Wo rld War II (Table 4.1 ) .
Apricot Varieties

While apricot varieties have also not changed a great d eal sin ce World War
II, tl1e u11ce

111u~t

pupular variety, MuuqJark,

l1a~ lu~t

g1uu11u tu a11u t11e1

old variety, Blenheim. Blenheim now accounts for 80 percent of all apricots
grown in the United States. Other, less important cultivars include the old
variety Tilton, and also the newer Wenatchee, Earlicot, and Autumn Royal
(Reisne r 06: n.p.).
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Since World War II, the United States has become one of the top 10 world
producers of all important citrus fruits, namely: sweet oranges (Citrus
sinensis), tangerine/mandarin (C. reticulata), grapefruit (C. paradisi),
lem on (C. Limon), and lim e (C. aurantifolia) . T he United States is the
world's leading producer of grapefruit and the second largest producer of
orange, next to Brazil. Florida has more orange, grapefruit, tangerine, and
lime orchard s than any other state, du e to the preference of these species
for tropical growing conditions. California has the greatest number of
lemon orchard s, due to this crop's better adaptation to a Mediterranean
climate (Reisner 06: n.p.).

~945

European Plum
(Prunus domestica)

Distinguishing
Characteristics

Green Gage Group

Varieties

.

l Reine Claude l
i

Imperial
Gage

I
Large, yel low, oval

Lombard Group

Hand

Large, red or pink,

!,

oval

or canning

i

characteristics and uses (S.
Dolan, 2007).

i

I

Yellow Egg 1 Ca nning
1 Golden Drop 1
L.............................. j,,, ..........................

•••••••••••••••••••••••••••••••••••••

!

Table 4.1: The most
abundantly grown European
Plum (Prunus domestica)
and Japanese Plum
(Prunus salicina) varieties
since World War II, with

.

i

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : ••••••••••••• u

Use

1 Green Gage 1 Dessert fruit

Green o r golden,
round

Yellow Egg Group

to Present Period

Contemporary Citrus Industry

!

Lombard
Pond
Victoria

!,:

!Dessert fruit
i, or canning

..
.
........................................................................................................................................................................
....
....
..
Prune Group

~.' Dark blue o r purple,
:
oval

l.'
:

French
Italian
St anley
President

l.'
:

Drying

____.____
Japanese Plum
(Prunus salicina)
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Distinguishing
Characteristics

Varieties

Use

Medium to large,

Santa l\osa

Dessert fruit

o range t o red, round

Bu rbank
Shiro
Beauty

or canning
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During the second half of the 20 th century, horticultural research in
many countries, in cluding the United States, Australia, Argentina, Chin a,
Spain, and Brazil, has produced a numbe r of clon al dwarfing rootstocks
for citrus. Of these, clo nal rootstocks de rived from the trifoliate orange
(Poncirus trifoliata ) are among the most commonly used for all citrus,
with the exception of lime, which is already a shorter tree species (Figure
4.1 8) . T he trifoliate rootstock, Rubidou x, is used to dwarf sweet orange,
tangerine/mandarin and grapefruit, to create a semi-dwarf tree, which
is approximately half th e size of the standard on seedling sweet orange
rootstocks. The trifoliate rootstock, Flying Dragon, is used to dwarf the
lemon to less than on e-third the size o f the stand ard tree on seedling
rootstock (Tukey 64: 218).
Similar to other orchard fruit species, with the exception of the apple, the
adoptio n of cl onal dwarfing rootstocks for citrus is not as widespread as
the adoption of high-density man agement systems. The benefit of clonal
roo tstocks is perce ive d in mostly the con ferring of disease resistance
and earlier fruit bearing. In the last several d ecad es, the taller citrus tree
species of grapefruit, sweet orange, and tangerine have been planted at
tighter spacing and mechanically prune d into hedges. Rathe r than the
traditio nal 30 x 30 feet spacing (40 trees per acre) p lanted before World
War Tl, grapefruit is now grown at 2 0 x 25 feet spacing ( 100 trees per acre),
and sweet orange and tangerine are grown at 15 x 20 feet spacing (140 trees

vf Liu::

orange orchard at John Muir
National Historic Site showing
historically incompatible dwarf
orange trees on the right, mixed
with accurate standard orange
trees on the left, CA (S . Dolan,
2004 ).
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per acre) . Lemon and lime are grown at 12-15 x 18-20 feet spacing with up
to 180 trees planted per acre. The mechanical pruning system ma intains
the mature citrus trees as a continuous hedge with a width of 12 feet. The
pruning machinery flat-tops the hedge at 12 feet tall (Reisner 06: n.p.). T he
appearance of the round-canopied, broadly spaced citrus orchard prior
to World War II has been superseded.
The trend towards high density and the use of clonal or clonal dwarfing
rootstocks has been the pattern for most orchard species in the years
following World War II to the present. However, as with orchard history
sin ce 1600 , the horticultural d evelopment of the apple in the last 60
years has outpaced other fruit species. Still, evolution of apple orchards
in the United States lags behind Europe, Asia, and Australia, where new
developments serve as a barometer for the future of all commercial fruit
industries in the United States and globally. In the new emerging paradigm
for commercial orchards, the concept of "global" is a central, controlling,
but change-propagating force. T his n ew global orchard paradigm proposes
that orchards with full-sized , standard fruit trees bearing 19rh_century
varieties with wide spacing are landscapes of the past.

Global Market Influence

A harbinger of the new global orchard paradigm came in 1997, when
New Zealand first successfully patented the apple variety Pacifi c Rose®.
Originating in New Zealand, the patented variety could be licensed in
other countries, where growers would pay license fees and royalties on

Advent of Patented Varieties

th e ir profits . Two ye::i r s l::iter, J::iz z®::ind P ink T.::id y®were rele::ised , followed

by Hon eycrisp"' and Zestar!®by the University of Minnesota (Phillips 04:
n.p.). The proprietary nature of these varieties reflected the glo bal forces
of competition in the marketplace during the 1990 s.

After recovering from the late 1980s crash of Red and Golden Delicious
prices, American growers faced a 40 percent inc r ease in w o rld a pple

production between the mid-199os and the present. During this time China
became the world's largest apple producer, growing one-third of the world 's
crop a nd exp orting large a m o unts of low-p r iced apple juice con centrate.

Overall, global apple production has grown more than 250 perce nt since
th e 1960s. Today the world produces enough apples to provide each person
w ill1 L U puu11Lb p e r yeai, grussly uulw eigl1i11g Je111am.I (Pltillips u4: 11 .p.). By

th e late 1990s, longtime American commercial orchards were once again
uncompetitive, albeit this time in the global market. T heir choice was to pay
to adopt the new variet.ies, or convert to growing for the processed market.
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New Zealand's innovation was an attempt to counter the overproduction
of unrestricted , cheap, common apple varieties through the development
of private varieties. These new varieties, created through public and private
partnerships, are valuable intellectual property that can be protected with
patents, plant breeder's rights and trademarks. T he value of the patented
property can be controlled by limiting production, stipulating growing
conditions, requiring a marketing strategy and guaranteeing quality. The
owner of a variety can refuse to license to a grower with an incompatible
climate, too short a growing season, or a poor business plan. Growers will
have to give up some control of their planting practices and horticultural
methods to buy into a consortium of licensees . However, the n ew global
marketplace views this interdependence a nd discipline as a recipe for high
prices and success (Barritt 01 : interview).
High-density orchards with tightly spaced trees on clonal dwarfing
rootstocks are a key partner to the patented variety concept. T he precocity
of dwarf trees and their short life span are expected to help growers keep
pace with variety obsolescence in the future. As predicted by Harold Tukey
Sr. in 1964, consum ers have been found to grow tired of common varieties
and express a preference for new choices. In th e global marketplace,
researchers have calculated that variety obsolescence occurs every 10 years,
prompting the n eed to accelerate the hreeding of new varieties.

21 st Century Orchard Model

In the new global orchard paradigm, as new patented varieties are released
every d ec::id e, hig h -d e n sity o r ch ::irds w ill b e rot::ited li ke row crop s. nw::i rf

trees will be torn out and replaced with more dwarf trees of a new variety.
T he new dwarf trees will bear fruit in the second year, providing a profit
for nine of t h e ten-year lifespan of the o rchard. T h e high-density orchard is

currently considered to be the optimal model for a short rotational system
to combat variety obsolescence, and patenting new varieties is regarded
as a feasib le way to control value (Barritt 01: inte rview ) (Figures +19 a nd

4.20). Orchard horticultural research in the United States is repositioning
to charter this new course for apple and other orchard species, all but
ensuring arch aic uniqueness o f t h e o ld orch ard s in t h e national p ark

system .
U11i4u~11~!>!>
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NPS Orchards

prior to World War II become, and the more unique the experience of
an orchard landscape of the 1940s or earlier will be for park visitors .
After tracing the history of orchard s in the United States from 1600 to
the present, it is evid ent that American orchards have been transformed
through the centuries, and will continue to change in the future. Orchards
have always been a reflection of societal values and econ omic and
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technological realities, and they have been made to fit the changing realities.
The many historic orchard s in national parks and elsewhere are cultural
landscapes that memorialize these events, trends, and eras in American
histo ry. As we preserve orchards that are 50 years of age or old er a nd that
retain significan ce and physical integrity, their cultural resource value
will continue to grow in importance. Gen etic biodiversity conservation
combines with visitor education as potential societal benefits. However,
these very old living organisms are in decline and the need for preservation
intervention is growing more urgen t.
J:iigure 4.19: Photograph of
a contemporary high-density
apple orchard grafted onto clonal
dwa r fi ng rootstocks and t ra in ed

on a Tatura Trellis, eastern WA
Q. Dolan, 2007).

J'igurc

+20;

P hotograph of

a contemporary high-density
apple orchard trained on a Tatura
Trellis, eastern WA Q. Dolan,
2007) .
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Summary
T he tre nd towards higher d ensity, dwarf fruit tree orchards in the period
from World War II to the present was fue led by the need to lower costs of
production in an increasingly competitive marketplace. The development
overseas of clonal rootstocks (genetically cloned, standardized rootstocks)
influen ced Ame rican horticultural practices by expo sing Ame rican
growers to more sophisticated horticultural technologies. T he discovery
by Euro pean researchers that select dwarfing rootstocks could produce
greater yields of higher quality fruit than seedling rootstocks led to the
development of clonal dwarfing rootstocks. First d eveloped for apple before
World War II, clonal dwarfing rootstocks were then created for pear, plum,
cherry. apricot, and citrus. T hese rootstocks provid ed multiple benefits
for growers, including more quality fruit per unit of wood production,
earlier fruit bearing, disease resistance, and easier orchard management.
By the 1960s, semi-standard M. 7 and M. 106 clonal rootstocks had been
adopted for apple orchards throughout the United States, with tree spacing
tran sformed from 30 x 30 feet (40 trees p e r acre) before World War II to

10 x 18 feet (240 trees per acre). By the late 1980s, new apple orchards were
planted on the most clonal dwarfing rootstocks M. 9 and M. 111, requiring
staking or training syst e m s to support the tree. Accompa n ying the u se of

clonal dwarfing rootstocks was the adoption of high-density management
systems, using trellises to grow dwarf spindle trees at 2-5 x 6-10 feet spacing
(1 ,000

to

2,000

trees p e r acre). Following suit, clo nal dwarf r oo tst ocks

for pea r, plum, apricot, and citrus have been discovered since World War
II and adopte d since the 1970s. Only peach d oes n ot have an acce pted
clona l dwarfing rootstock. With all orcha rds, the m ass pla nting o f singular

varieties (with the exception of rows of pollenizer trees) became the n orm
for management efficiency, resulting in vast monoculture orchards over
tl1uw;am.b uf acre:;.

By the late 1970s, pear, peach, plum , apricot, and citrus were grown at
tighter spacing, with hedge systems being explored in concert with clonal
dwarfing rootstocks for fresh market fruits. Hedge systems had very close
tree spacing within the rows, and wider spacing between the rows, though
still tighter spacing than before World War II. Hedge systems co-evolved
with mechanical pruning systems invented during the 1960s. Mechanical
harvesting systems, also developed in the 1960s, promoted less density in
orchard s grown for food processing to provide space for the "shake and
catch" equipment.
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Gradually, the m ovement towards higher d ensity management systems
affected all orchard fruits that would be hand-picked for the fresh market.
Fruit varieties grafted to clonal rootstocks rather than clo nal dwarfing
rootstocks would also be planted at tight spacing, and be mainta ined as
compact trees by summer pruning and newly developed chemical growth
regulators (Table 4 .2).
Other trends included the ado ption of spur-type mutations of several
apple and p ear varieties and th e p opu larity of red sp orts of apple and
pear varieties between the 1950s and the 1970s. Development in the 1960s
of Controlled Atmosphere storage fu eled the overproduction of Red and
Golden Delicious apple varieties. Their ultimate loss in popularity and
value in the 1980s was a response to n ew global competition. New varieties
and new imports devalued Red and Golden Delicious and stimulated
a tre nd towards the growing of a broader range of new apple varieties.
A new round of peach varieties was developed in the 1970s, with earlier
fruiting and m ore red-color characteristics, superseding the do minant
Elberta variety. The range of pear, plum, apricot, and citrus varieties did
not expand a great d eal in the late 20th century, with early 20th century
commercial varieties continuing to d ominate.

Fruit

Species
Apple

Table 4.2: Typical spacing of
fruit orchards in the 1880-1945
period and at present, indicating
a dramatic increase in the den sity
of o rch a rds since World War II

(S. Dolan, 2007).

Historic Orchard
Spacing 1880 1945 (feet)

Historic
Number of
Trees per Acre

Contemporary
Orchard Spacing
(feet)

Contemporary
Number of
Trees per Acre

30 x30
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10x 18(M. 7/M M. 106)
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At the turn of the 21st century, global market forces are shaping the work of
orchardists and horticultu ral researchers. The new frontier appears to be
the patenting of varieties that will be licensed to growers and be superseded
every 10 years by other new patented varieties . New orchards will be grown
on clon al dwarfing rootstocks in high-density management systems, which
will produce the greatest quantity of highest quality fruit for the majority
of the io -year life span of the orchard . T hese n ew rotational orchards are
planned to keep pace with the concept of variety obsolescence.
As a result of the trends in orchard hist or y since World War II, earlier
orchards with widely spaced trees on seedling rootstocks have come to
represent archaic horticulture. T housands of varieties have been lost as a
result of the d ecreased number of varieties grown , and the new patented
varie ties are distinct from those of earlier period s. These changes have
distinguished the older orchards in national parks dating prior to World War
II, which represent earlier perio ds in the history of American horticulture.
Historic orchards in national parks and elsewhere are now the repositories
of rare varieties or strains of varieties, and are becoming rare examples of
extant old fruit tree forms and layouts. Orchards have changed radically
since World War II, and the rate of change can be expected to continue
to grow.
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CHAPTERS
EVALUATING THE SIGNIFICANCE
AND INTEGRITY OF HISTORIC

ORCHARDS AND FRUIT TREES
Orchards and Fruit Trees as
National Register Property Types

T

his chapter provides guidance on using the National Register criteria
to evaluate the significance and integrity of historic orchards and
frllit trees. T he c hapte r is intended to serve as a s11pplement to

Na tional Register Bulletin 15: How to Apply the National Register Criteria
f or Evaluation. While th ese registration requirements and examples focus
o n Natio n al Pa rk Ser vice (NPS) cultural re sources, the require m e nts apply

equally to n on-NPS properties .
Historic orcha rds, a gro up of fruit tr ees, or a single fruit tree, may be fo und

eligible for listing in th e National Register of Historic Places. Orch ards or
fruit trees may be eligible for listing individually, or as a contributing feature
th at is p a rt of a la rger hist oric pro p e rty. Like o the r c ultural la nd scap es,

orchards may be listed individually on the National Register as historic
districts or historic sites. A group of fruit trees or a single fruit tree may be
listed individually as a histo ric site . If o rc hards or fruit trees lac k individual

distinctio n but con tribute to th e significan ce and integrity of a larger
property, then an orchard, group of fruit trees, or a single fruit tree may
be iuclull ell iu a N atiuual Regis ter uumiua tiuu as a cuutributiug feature

to a historic district or a historic site (Table 5.1 ).
This chapter provides definitions of the National Register property typeshistoric district, historic site, and contributing feature- and their eligibility
requirements. Although it is beyond the scope of this document, additional
property types and registration requirements may be associated with the
hi sto ric context of orchard s, such as histo ric nurseries, horticultural
societies, horticultural publishe rs, and horticultural libraries . A multiple
property submission format may be suitable for these associated property
types.
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Table 5.1: Table showing the
application of National Regist er

Property Types to orchards and
fruit trees (S. Dolan, 2007).
Resource

Nationa I Register Property Type

Listed as

Listed Individually

Contributing

Historic District
or
Historic Site

Orchard

Feature

..
..
..............................................................................................................................................................
..
..
Feature
Group of Fru it Trees .!
Historic Site
..!
..............................................................................................................................................................
....
...
Single Fruit Tree

i

Historic Site

1

Feature

Definitions of "orchard" and "fruit tree"
As indicated in preceding chapters, orchards have existed in a variety of
forms since the 1600s. But regardless of w hen it originated, any orchards
is a horticultural syste m centered upo n a plantatio n of woody trees
of fruits or nuts. Banana, pineapple, pa lms, and other non -woody or
monocotyledon ous commercial fruits are excluded from this definition .
T he pla ntation may have been raised from seed or from young trees planted
out, and may have a regular geometry or no geometry at all depending on
its period, history, and growing conditions. An orchard may be a complex
horticultural system with a numb er of land scape characteristics and
features (described in "Defining Integrity" later in this chapter ) or be a
relatively simple system with few landscape characteristics.
A complex orchard is a horticultural system consisting of a plantation of
trees of on e or a number of species, and one or a numb er of varieties . A
complex orch ard m ay have a complex spatial o rgan ization, su c h as h av ing

multiple blocks of fruit trees of various spacing, and may have a number
of associated use areas, such as pasture for grazing livestock to provide
m anure for the orch ard, fruit a nd equipm e nt storage areas, a nd r esid e ntial

and gard en areas. A complex orchard may also have a circulation system;
an irrigation system, an array of buildings and structures, a cover crop for
the orch ard fl oor, and a boundary syst e m fo r browse o r wind protection,

or property delineation .
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A simple orchard is a horticultural system consisting largely of a small
plantation of trees of on e or numer ous species, and one or nume rous
varieties, and a ground cover. Historically, farm orchards were five acres in
size or less, which was an ad equate size to supply a farm family for a year.
Comm ercial orchards were typically larger than five acres, sized to raise
large quantities of fruit for sale and consumption elsewhere. Commercial
orchards have been typically more complex horticultural systems than farm
orchards, largely due to their scale of operation. However, farm orchards
may have more or less complexity.
Fruit trees are distinguishe d from orchards in this chapter in ord er to
emphasize that orchards are horticultural systems and fruit trees are no t.
Fruit trees may exist in small groups where they were d eliberately planted,
or may be irregularly distributed, as they are the remnants of a fragmented,
form er orchard. In either case , the extant trees cann ot be identified as
an orchard, but rather as a planting or a remnant orchard. In both cases,
the fruit trees are no t intact horticultural systems (or n ever were, in the
case of small plantings) and d o not have a complement of landscape
characteristics.

Defining the Significance of
Orchards and Fruit Trees
T.ike other c ultura l r esources , histo ri c orc hard s and fruit trees a r e a

combination of tangible and intangible features, qualities, and va lues. To
be eligible for listing in the National Register of Historic Places, an orchard,
group of fruit trees, o r a single fruit tree must p ossess significan ce in a t

least on e of four aspects of cultural heritage . More commonly, o rchards
and fruit trees are part of la rger historic properties and are no t listed
in th e N atio n a l Register for th eir o wn significance, bu t as con tributing

features to a historic district or historic site. To have their own significance,
however, an orchard or group of fruit trees mu st no t o nly be associated
with som ething n o tewo rthy in the p ast , but the associa tio n mu st be

manifested in physical substan ce as d efined in the National Par/~ Service
Cultural Resource Managem ent Guideline (NPS CRM 97, 9). In other
wurJ:s, a u i11JiviJually e ligiule u1cl1a 1J ur gruup uf fruil Lree:s 111u:sl 11 ave

both significan ce and integrity. An orchard's physical substance, like oth er
cultural landscapes, can be described by its landscape characteristics: the
processes and pattern s on th e land th at are th e tangible evidenc e of the
activities and habits of the people who occupied, d eveloped, and shaped
th e land to serve human needs.

fruitful L ega cy

15 1

PART

II:

TEC H N I CAL I N FORMAT IO N FOR R E G I STER IN G

ORCHARDS I

THE NAT IO NAL R EG ISTER OF HI STOR IC P LACES

Defining the significance of an orchard or fruit trees requires a thorough
und erstanding of the history and existing conditions of the resource in
relation to its associated historic context. A broad historic context is
provided by the first four chapters of this document, tracing the important
events, trend s, and patterns in th e national history of orchards from 1600
to the present. A more specifi c regional or local historic context may be
needed to analyze and evaluate the sig nificance of a specific orchard
or a group of fruit trees. With knowledge of the national, state, or local
historic context, the histor y of the specific orchard or fruit trees, and the
existing conditions, the significance can be defined and the land scape
characteristics and features that contribute to significance can be identified.
T he significan ce of the overall property must be identified at one of three
levels: n ational, state, or local.
A property is significant on the local level when its historic context
represents an aspect of the history of a town, city, county, cultural area,
or region. T he level of sign ificance is defined by the importance of the
property within the historic context , n ot by the physical location of the
property. For example, if a type of orchard is found throughout a state,
or extend s over two states, but its importance relates only to a particular
county, the orchard property would be considered of local significance.
A property is significant on the state level when its historic context
represents an aspect of the history of the state as a whole. These properties
d o n o t n ecess::i ril y h ::ive to b e lo n g t o ::i type of o r ch ::i rd fou nd throug h o ut

the entire state, but can be located in only a portion of th e state's present
political boundary. It is the prope rty's historic context th at must be
important statewide.

A property is significant on the n ational level when its historic context
represen ts a n asp ect of the history of th e United States as a w h o le. Properties

designated as nationally significant and listed in the National Register are
the prehistoric and historic units of the nation al park system and those
p roperties th at h ave been d esig n ated Natio n a l Historic Landmarks. A

property with national significance provides an understanding of the
histo ry of the n atio n by illustrating the natio nwid e impact of events,
pen;uw;

w;~ucialeu

will1 Ll1e prupe l'ly,

il~

Lype ur

~Ly l e,

ur i11fun11 a liu11

potential. The orchard must be exceptional in representing th e theme of
the history of orchards in the nation. Nationally sign ificant properties do
not n ecessarily have to belong to a property type found throughout the
entire country, but can be located in only a portion of the present political
boundaries. It is th eir historic context that must be important n ationwid e.
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Table 5.2: The National Register
C riteria fo r Evalua ti o n indicate

Criterion

Type of Significance

Associated with events that have made a significant
contribution to the broad patterns of our history

A.

...............................................................................................................................................................
B.

j

types of significance embodied
by properties eligible fo r listing
on the National Register (source:
National Register Bulletin 1s:
How to Apply the National
Register Criteria for Evaluation).

Associated with the lives of perso ns significant in our past

~ . i ~:~~:J;~fdi~:~:i~i~~:~i~~~~;r~i~i:~~iih~~;ii;~~;;:~~:
i:.

a master, or that possess high artistic val ues, or that
represent a significant and distinguishable entity whose
components may lack individual disti nction

...............................................................................................................................................................
D.

Having yielded or may be likely to yield, information
important 1n prehistory or history

As defined by the Nation al H istoric Preservation Act o f 1966 a nd the
National Register criteria, a cultural landscape is eligible for the National
Register if it possesses the qu ality of significance in American history,
architecture (including landscap e architecture and planning), archeology,
engineering, and culture. Orchards and fruit trees may possess the quality of
significance in any of these areas: American history, landscape architecture,
archeology, and culture (horticulture is covered by each of th ese areas).
Like other cultural landscapes, an orchard or group of fruit trees must be
shown to be significant for one or more of the following Nation al Register
Criteria for Evalu ation (Table 5.2).

Applying the National Register Criteria
to Orchards and Fruit Trees
T he National Register Criteria for Evaluation, id entified in Table 5.2, can
be applied to orchards, groups of fruit trees, or single fruit trees, and may
be app lied in m o re than on e way. T hree of the four criteria, sp ecifically A,

B, and C, have two or more applications to orchard s and fruit trees. The
different applications of each criterion are outlined in a table as numbered
categories. T he following narrative then identifies each criterio n category

and illustrates the category with examples of historic orchards and fruit
trees in the national park system.
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Table 5.3: Table showing the
application of National Regist er

criterion A to orchards or fruit
trees as three categories, A1to A3
(S . Dolan, 2007).

Criterion

Type of Significance

A.

Associat ed with event s th at have made a significant

........................... 1....

Category
A1

!
i

........................... 1....

Category

i

~~~.~.~'. .~~·~·i·~ ·~ · :~.~ .~~. ~.~~~.~ . ~~.~.:~.~.~~ . ~~.~ .~~. ~.'.~~.~?.......................
The orchard or fru it t rees have p layed an important role in
prehistory. in the settlement hist ory, or in the subseq uent

~.'.~:.~?. ~~. ~~.~~·I·~~~:.~.:. ~.~. ~~. ~.~~.~. . . . . . . . . . . . . . . . . . . . . . . . . . .

The orchard or fru it t rees are associated w ith a hist oric

· ~~;::~;~ ·iI··· ::·::~~~: ::~;~;;'.;;:~;p~;;~;;:;;~;::~:i;~·~· ~;;;~;;~ · ·
A3

1

event not related t o horticulture

Category A1
The orc:hf!rd or fruit trees hf!ve pfoyed fin impor tf!nt r ole in

prehistory, in the settlement history, or in the subsequent history
of development of an area.
T he earlier chapters in this document illustrate how orchards or fruit
trees often played a maj or role in the settlement history of an area, first as
GubGiGtence crop plan tG for food and beverageG, and later aG caGh cropGand

aesthetic objects of desire. Native fruit trees such as some plum species
and nuts were cultivated as subsistence crops by indigenous peoples in
prehistoric times . Post co ntact w ith Europeans and Euro-Am erican s,

indigenous peoples obtained no n-native orchard fruit seed s and plants,
and the planting and cultivation of fruit trees were among the European
influences that a lter ed their subsiste nce pattern s . T h e suitabi lity of a

particular area for orchard fruit production influenced local and regional
settlement patterns, and allowed for the settlement of a canyon fl oor in arid
desert land, the settlement of steeply mountain ous terrain in temperate
regions, or the acquisition of a homestead patent in western land s. The
significant property und er this crite rion may consist of an orchard or
a system of orchards, or may contain an orchard th at is part of a larger
rural property. As described in the "Defining Integrity" section, where an
orchard or group of fruit trees contributes to the significance of a larger
property, the orchard or tree group may have less integrity to convey the
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significance of the historic context than an orchard or fruit trees that are
individually significant under this criterion.
In Capitol Reef Nation al Park, the Fru ita Rural Historic District contains
65 acres of historic orchards with approximately 2,500 trees. The orchards
are directly associated with th e first settlement of this Utah canyon by
Mormon s in the late 1800s and early 1900s. The unique microclimate of the
canyon, in combination with Fremont River water available for irrigation,
en abled a wide variety of orchard fruits to be cultivated in this arid
region, allowing for the development of a discrete Mormon community
(Figure 5.1).

Category A 1 Examples

In Canyon de Chelly Nation al Monument, where the Navajo have farmed
the canyons for 300 years, seed s of non -n ative peach were introduced by
the Spanish to the Navajo in the late 1700s. T his allowed for the cultivation
of peaches in the canyon washes, altering the subsistence practices of some
Navajo farmers. Peach orchards and groupings of peach trees found in the
canyons of the monument today are associated with this proto- historic
change in Navajo subsistence practices.
In Yosemite National Park, disparate groups of seedling fruit trees are the
remain s of homestea d orchards, associated with the fed era 1govern ment's
dispositio n of western lands through the Homestead Act of 1862. T he
seedling trees were sown as a minimal investment method for con verting
unc ulti vated l::ind to ::igri c ulhir::il u se, fulfilling o n e leg::il require m e nt for

a homestead patent. T he extant seed ling trees are directly associated
with Euro-American settlement of the area through the influen ce of the
H o m estead Act.

Category A2
The orchard or fruit trees are associated with a historic horticultural
innovation, practice or event.
As exp lain ed in the four earlier chapters of this document, orchards
and fruit trees have changed a g reat d eal from 1600 to the present due to
l1urticultural i1111uvatiu11 , cl1a11gi11g practice, ur i11flu e11tial eve11t:s. Orcl1arJ:s

or fruit trees in the national park system and elsewhere may be directly
associated with horticultural innovation, or manifest the influence of this
inn ovation, practice or event. As described in the "Defining Integrity"
section, where an orch ard or group of fruit trees contributes to the
significance of a larger property, the orchard or tree group may have less
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Figu re 5.1: Site plan of t he Fruita
I Iistoric District in Capitol
Reef National Pa rk showing
the influ ence of t he Fremont
Valley and shelte ring canyon
walls on the settle ment and
planting of the valley in orchards
by M ormons in the late 1800s.
To d ay, the d istrict retains 65

acres of orchards, UT (from
Fruita Historic District Cultural
Landscape Report, 1997).
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integrity in order to convey the significance of the historic context than an
orchard or fruit trees that are individu ally significan t un der this criterion.
In Lake Chelan National Recreation Area of the North Cascades National
Park Service Complex, the Buckner Homestead Historic District contains a
90-year o ld apple orchard that re flects a revolutionary event in the mod ern
period of orchard fruit growing: the discover y of the Deliciou s apple
variety by the Stark brothers. T his discovery transformed the growing of
apples in the 20th cen tu ry. Among the old est trees of the Buckner orchard
are trees of the Common Delicious strain of the Delicious variety- Stark
Brothers Nursury's name for the early, unimproved variety they acquired as
"Hawkeye," a red and yellow apple. The Buckner orchard is the oldest and
largest known plantation of the variety in the United States and represents
the advent of the Delicious variety before it was turned into a red apple,
or Red Delicious variety, through strain selectio n in the 1920s (Figure 5.2).

Category A 2 Examples

In the Moses H . Cone Memorial Park of the Blu e Ridge Parkway, th e
orchards are associated with the beginning of the modern era of commercial
orchards, which began in th e late l8oos with developments that led to
improved methods of production. T he orchards, planted between 1899 and
1901, contain low-headed trees, a late 19th century innovation to promote
fruit tree ma nagement. T hey also con ta in recently inven ted pestic ide
spraying equipment for pest control and an apple barn, with insulation and
a ventilation system for improved fruit storage. The characteristics of these
Figure 5.2: Photograph of t he
Buckner Orchard in North
Ca:-.cadt::s Naliunal P ad <.. St::rv ict::

Complex, WA, showing a lowheaded apple orchard with
Common Delicious (Hawkeye)
variety trees, dating from the
1920s (S. Dolan, 1999).
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orchards are unique to the beginning of the modern period of orchard fruit
growing, and are a direct result of late 19'1' century inn ovation. The Cone
orchards are some of the only early mod ern-era examples remaining in
the United States (Figure 5.J).

Category A3
Orchards or fruit trees associated with a historical event
not directly rela ted to horticulture.
Between 1600 and the Great Depression of the 1930s, orchards and fruit
trees were commonplace in agricultural landscapes, and until 1900 most
Ame ricans had farming lifestyles . Whethe r planted as a comm ercial
operation or purely for home use, the maj ority of farms had fruit trees
during thi s pe riod. During the Civil War, historians have n oted that
orchards were among the most common "signatures" of farm s, along
with wheat and cornfield s. With orchards and fruit trees omnipresent in
America's rural landscapes and lifestyles, they were inevitably the settings
for historic events not directly related to horticulture, such as Civil War
battles . Today many orchard s and fruit trees in the national park system
and elsewhere are associated with a historical event not directly related
to horticulture, or the cultivation of the fruit trees themselves. In terms of
conveying the significance of historic context, an orchard or group of fruit
trees that is significan t for the location of an event may have less integrity
th a n a pro p e rty that's sig nifica nt for events associated w ith h orti c ulture,
such as the settlement of an area (category A') or a horticultural innovation

(category A2).

Figure 5.3 Photograph showing
a view of th e F lat Top Orchard

from the mansion house at the
Moses Cone Estate of the Blue
Ridge Parkway, dating from 1899,
NC (S. Dolan 2001).
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In Sleeping Bear Dunes National Lakeshore, a group of fruit trees of mixed
cider varieties are associated with illicit cider-making activities during
the event of Prohibition in the 1920s. Planted in a discrete, narrow draw,
hidden from view, the So-year-old group of trees is directly associated
with th e infl ated, black-market valu e of cider resulting from the fed eral
law prohibiting the sale, manufacturing, and transportation of alcoh ol. T he
law was ratified as the 18th Ame ndment of the U.S. Constitution in 1919,
and was rescinded as the 21st Amendment in 1933. This site is on e of the
country's most intact examples of a Prohibition Era group of fruit trees
planted for illegal cider production (Figure 5-4).
At Manzanar National Historic Site, groups of apple and p ear trees are
associated with th e event of Japan ese-Am erican inte rnm ent during
World War II. Planted and ab andoned by the Owens Valley Improvement
Company in the 1920s, the fruit trees were rehabilitated by JapaneseAmerican internees of the Manzanar War Relocation Center, and brought
into productive use (Figure 5.5 ). H orticulture occupied the time of many
internees during their confinem ent at Manzanar. Fruits and other crop
plants were cultivated for subsistence, and small, ornamental gardens were
created near the center of the camp. T he groups of apple and p ear trees at
Manzanar are contributing features within the larger historic property of
the form er internm ent camp, and their significance is directly associated
with the historic context of the property.

Category A 3 Examples

Figure i;.4: (below, left)
Photograph of a hidden cider
apple orchard at Sleeping Bear
Dunes National Lakeshore
pla n ted during t h e 1920 s

Prohibition Era to produce
illegal cider. A field visit was part
of the NPS Historic Orchard
Preservation Workshop held
at the park in 2001, MI (C.
Goetcheus, 2001).
Figure 5.5: (below, right)
Photograph of a low-headed
pear orchard and staff at
Manzanar National Historic Site.
The trees were planted by Owens
Valley settlers in the early 1900s.
The land became an internment
camp for Japanese Americans
during World War II, when these
and other orchards were tended
and ha r vested by inte rne e s, CA

(S. Dolan 2006 ).
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Tables+ Table showing the

AJ?plying National Register; Cr.iterion B
t9 Orcha_rds and F.ruit iTre_
es

application of National Regist er

criterion B to orchards or fruit
trees as two categories, B1 to B2
(S . Dolan, 2007).

Criterion

Type of Significance

B.

Associated w ith the lives of persons sign ificant
~

in our past

. . . .~~~~;~·;~'""'"I""~;~~~·;~~ .~~·~. ~·;·~;~·~;~~~. ~·~~. ~~~~~;~~·~~·~;~~"~"~·~;~·~·~"~';"
B1

rn

1 persons w ho played an important role in horticultural

~~;~~~-~ I ::;::E~~l;;~:~;::l::~~;;:::;:;:;;:O::~: ".'.:~
B2

1,,,

historically significant perso n not di rectly related to
horticulture, such as a political fig ure, w riter or artist

Category B1
Orchards and fruit trees are associated with a person or persons
who played an important role in horticultural history, or in the
horticultural development of the area.
In the evolution of American orchard s and fruit trees from

1600

to

the present, on the nati ona l, state, or loca l level, p a rti cul a r individu als

have contributed to the development of American horticulture through
scientific discovery, academic scholarship, econ omic and technological
innovation , and craftsmanship. Som e or chards or fruit trees in the natio n al

park system and elsewhere are associated with these individuals, as the
subject of their experimentations or as the product of their labors. As
described in the "Defining Integrity" secti on , whe re an o rchard o r g roup of

fruit trees contributes to the significance of a larger property, the orchard
or tree group may have less integrity in order to convey the significance
of the historic context th a n an o rc h ard o r fruit trees th at ar c individually

significant under this criterion .
Category 6 1 Examples

At J o hn Muir National Histo ric Site, a la te 19'" century pear o rch a rd is

associated with Dr. John Strentzel, John Muir's father-in-law who planted
the trees (Figure 5.6). The orchard was on e of hundreds of acres of orchards
p lauleu by Dr. Slreulzel, a medical Lluclurwhu flrsl sellleu a11Ll Llevelupe u

the land with commercial orchards. Dr. Strentzel is an important figure in
Califo rnia's horticultural history on the local level, being one of the first
commercial orchardists in the Martinez area. Strentzel was active in the
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Grange, a social and political organization of farmers and growers, and
a local lead er in horticultural practice through teachings and writings.
He was also the build er of the a rea's first fruit depot for the transport of
growers' fruit to San Francisco.
In Sleeping Bear Dunes National Lakeshore, Fran k Farm on North Manitou
Island is associated with th e Stark brothers, d evelopers of the Red and
Golden Delicious apple varieties that transformed commercial orchard
practice in th e 1900s (Figure 5.7). Frank Farm was owned by William Stark,
one of the Stark brothers. Frank Farm 's extensive commercial orchards
helped support the Stark broth ers' operations.

Fruitful Legacy

Figure 5.6: Photograph of the
pear orchard at j ohn Muir's
gravesite in John Muir National
Historic Site, planted in the early
1880s by Muir's father-in-l aw
Dr. John Strentzel, a regionally
renowned horticulturist, CA (S.
Dolan, 2004).
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Figure 5.7: (above, left)
Photograph of the vast Frank
Farm o rcha rd on North Manitou
Island, Sleeping Bear D unes
National Lakeshore owned by

At Adams National Historical Park, the orchard is associated with four
generations of the Adams family, from President John Adams in 1787, his
son PresidentJohn Quincy Adams, his grandson Charles Francis Adams, to
his great grandson Brook Adams, in 1927 (Figure 5.8). Both presidents were

orch a rdist William Stark, one of

gentl em e n far m ers inter ested in experim entMio n

the brothers of Stark Brothers
Nursery, who developed the
Red and Golden Delicious apple
varieties, MI (C. Goetcheus,

of horticultural methods, and their successors appreciated the family
orchards and continued their cultivation and maintenance. While the

2001).

Figur e 5.8: (above, right)
Photograph of the orchard at
Adams National Historical Park

~ nd

the developm e nt

o ldest trees of the orch a rd date o nly to C h a rles Francis Adams' tenure,

the orchard has remained on the same site since the time of John Adams,
and contains varieties and tree forms that represent all periods of the four
Adam G' generationG.

Category B2

associate d with Presid ents John

Adams a nd John Quincy Adams,
both gentl eman farme rs and
orcha rdist s, MA (S. Dolan, 2001) .

Orchards and fruit trees are associated with a historically
significant person not directly related to horticulture,
such as a political figure, writer or artist.

Orchards or groups of fruit trees are more commonly associated with
signiflcartl persons noL relaLeu LU horLic ulLUre Lha n wiLh persons signiflcanL

in horticulture. As described in the "Defining Integrity" section, properties
not significant for horticulture but for their association with a historically
significant person not related to horticulture, may have less integrity as an
orchard or group of fruit trees to convey the significance of the historic
context than properties significant for horticulture, such as under criterion
H, category H
1

•
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The orchard s at John Muir National Historic Site are associate d with
the naturalist john Muir. Muir inherited his father-in-law's commercial
orchards in the 1880s and used their revenues to support his family and
his conservation-related activities. His world-renowned activities included
founding the Sierra Club, advocating for th e creation of n ation al parks,
and supporting the creation of a National Park Service. The old est fruit
trees at the site were man aged by John Muir and the landscape as a whole
is dominated by orchards, as it was in Muir's time.

Category 8 2 Examples

At Eugene O'Neill National Historic Site the walnut orchard is associated
with the 20thcentury playwright Eugen e O'Neill (Figure 5.9). O'Neill wrote
several plays while living on his ranch property in Danville , California.
He found both inspiration and solace in the bucolic setting of the ranch.
The ranch contained a number of orchards during O'Neill's time, as it
does today, though the walnut orchard is the old est and most accurately
represents an orchard of the period. T he walnut orchard is a feature of
the larger ranch landscape, which is significant for its association with
O'Neill.
Figure 5.9: Aerial photograph
taken in 1951 of orchards at the
home and ranch of American
playwright Eugene O'Neill, now
the Eugene O'Neill Nati onal
Historic Site, CA (courtesy of the
pa1k a 1d1iv1:::;).
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Table 5.5: Table showing the
application of National Regist er

criterion C to orchards or fruit
trees as two categories, C1 and C2
(S . Dolan, 2007).
Criterion

c.

Type of Significance

~':, [mbodyi ng the distincti ve characteristics o f a t ype,

i,',,

period, method of construction, or th at represent the
work of a master, or that possess high artisti c val ues, or
that represent a significant and distin guishable ent ity
whose component s may lack indivi dual distinction

..............................i...............................................................................................................................
Orchards or f ruit t rees th at embody th e d1st1nct1ve
charact eristics of a t ype, period, horti cultural system or
st yle, or cont ain a rare or unusual genotype, such as

lat egory
(1

a variety o r st ru in o f a var iety, or f eature continu ity of

trad itio nal use and occupancy
.......................................................................................u

Cat egory
C2

1,',,,

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

Orchards or fruit t rees th at were part of a hist oric
designed landscape; th e orchard was designed
for research, or for the demonstration of "good"
ho rti culture

Category C1
Orchards or fruit trees that embody the distinctive characteristics of

a type, period, horticultural system, or style; or contain a rare
or unusual genotype, such as a variety or strain of a variety; or feature
continuity of traditional u se and occupancy.

Between 1600 and the present, the distinctive characteristics of orchards
a nd fruit trees in th e United States c hanged con side rably, with evolving

horticultural practices and cultural values. The appearance of orchards
and fruit trees can be distinguished in four different period s, described
in the first four c h apte rs of this d oc ume nt. O rcha rds a nd fruit trees in the

national park system date from all four period s, though only the first three
are historically significant periods, as they gave rise to horticultural systems,
tree types, ur styles that are uuw archaic am.I i11creasi11g ly rare. Orchan.ls

or fruit trees dating from the first three perio ds may be eligible for listing
in the National Register under Criterion C if they retain integrity and are
associated with a significant historic context.
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Characteristics that distinguish orchard s and fruit trees in each period
include: tree genotype; tree form; pruning style; tree layout; tree spacing;
orchard size; and orchard type. The evolution of these characteristics is
described in the previous four chapters, and is summarized in Table 5. 6.
Other associated characteristics and features include irrigation systems,
fruit storage facilities, pest control, and cover crops. These are discussed
und er "Defining Integrity" and "Land scape Characteristics." Orchards
and fruit trees dating from the first three horticultural periods (1600-1800,
1801-1880, and 1881-1945) can be significant for their distinctive orchard and
landscape characteristics under Criterion C.

Distinguishing Characteristics

T he four perio d s in the histo ry of orchard s and fruit tre es are also
distinguishable by the types of fruit varieties grown , with some varieties
being extremely common in on e period and almost absent from the n ext.
With the general trend toward increasing rarity or extinction of varieties
from the earlier periods, orchard s and fruit trees in the national park
system and elsewhere may contain rare or unu sual ge notypes that are
among the last surviving members of that genotype. A genotype is a unique
genetic signature, and each fruit variety or fruit variety strain (a subset of
a variety) has a unique genetic signature.
Fruit varieties are man-mad e c reation s that are the produ ct of severa l
thousand years of hybridization and selection in the case of apple, pear, and
olive, and several hundred years of hybridization and selection in the case
of c h e rry, citru s, and nuts. T h ese gen o typ es a r e r e nd e r ed extant through

human intervention in vegetative propagation. Cultivated varieties cannot
be reproduced from seed , and will become extinct if n ot perpetuated
through asexu a l or vegetative r eprodu ction. O r c h ard s a nd fr uit trees

of rare or unusual varieties, or early examples of varieties subsequently
modified by many strains, are significant for their distinctive characteristics
of gen otype, whe re the variety or strain h ad significan ce within a historic

context at the national, state, or local level.
As d escribed in t h e "Defining Integrity" sectio n , pro perties significant

for horticu lture under Criterio n C, category C', must retain sufficient
integrity to convey th e significance of the historic context. More integrity
uf l1u1Licullu1al d1a1acleri~Liu; !ll ay ue 1e 4ui1eJ a11J Ll1a11 prup erlie~ 11 ul

associated with horticulture. To be eligible for individual listing in th e
National Register und er Criterion C, category C', an orchard or group
of fruit trees must retain the ho rticultural characteristics that convey the
significance of the historic context. T his may include tree genotype, tree
form, pruning style, tree layout, tree spacing, orchard size, and orchard
type.
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Table 5.6: Table identifying orchard design characteristics in different historic periods (S. Dolan, 2007) .

Characteristic
Tree Genotype

Variables

Sub-variables

Examples

Period

1600 - 1800
::.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 'j••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1
1801 - 1880
j ••••••••••••••••••••••••••••••.••••.••••.
Seedli ng

l

Species

Ungrafted t ree grown fro m seed

! e.g ., A pple, pear, cherry, etc.
! All periods
! e.g ., Mcintosh app le; Bose pear, ! 180 1 - 1880
! Black Tart aria n cherry, et c.
~
1881 - 1945
i!...................................................................................!!........................................
1946 - Present .

a,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,l, .. ,,,,,,,,,,,,,,,ut•••••••••••••••••l• .. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .. I•••••••••••••••••••••••••••••••••••••••••

1

Variet y

!

1!

i......................................
! Variety strain !
~

i
Tree Form

!

j

.

e.g., Starkrimson Red Delicious, etc.

!

1946 - Present

i

Seedling t ree

.

1600 - 1800

!

!

Variety t ree

!

1801 - 1880

i

1

Ungrafted

•••••••••••••• .. ••• .. ,, ... ,, .... , .... ,... , .... , •• ,,.,, •• ,,, ... , .... ,... l•• .. •• .. •• .. •• .. ••"•••••• .. ••• .. •• .. •• .. •• .. •• .. ••••••••• .. •• .. •• .. •• .. •••••• .. •••I•••••••• .. ,, ... ,, ... ,, ... ,, ... ,, ... ,, ... ,

j
l

l
:

j

l:
j

!•

l

!
j

i
~

!!

Grafted

1881 - 1945
i
1946
- Present
:. . .... .... ........ . . ........ ........ ... j.... ........................ . .... ............................... ................... j ..... ..... ..... ..... ..... ..... ..... ..... .

!
!

Stondurd

l

Full size tree wit h seed ling
rootstock

!

Dwarfed

ii

Location of
graft unio n

i

•

;

:

1

!

l

i

i

1801 - 1880

Semi-standard; semi-dwarf; dwarf; ! 1946 - Present
naturally occurring dwarf or
j
i
! graft ed t o clonal dwarfi ng
i
i:. ......................................!i...................................................................................
rootstock
!j ...... .... ...... .... ...... .... ...... .... .

i

i

i

r·i .

Below ground

..

A1·9~~~~·ci i ~·~~i

1

1801 - 1880

.............................................T. . ... i.8·8·i...~.. i··945··. ····

!···················································································[··········································
Above ground level
! 1881 - 1945
i
l 1946 - Present
! High on trunk
~ 1946 - Present
.. •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1•••••••••••••••••••••••••••••••••••••••••

: ' ' " " " " " " " " ' ' " " " " " " " " " '! ' " ' " " " " " " " " ' " ' " " ' " " " " ' " ' " " " " ' " ' " " ' " " " " " " " ' " ' ' " ' " '! ' ' " ' ' " " ' ' " ' ' " " ' ' " ' ' " " ' ' " ' ' " " '

!

Type of
root stock

!

Seedling

!

!
!

1801 - 1880
1881 - 1945

• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ ........................................ .

C Iona I and clonal dwarfing (sem ista ndard, semi-dwarf, dwarf)
Pruning Style

!

i Spur-t ype i Semi-standard strain of variety wit h 1 1946 - Presen t
!•••••••••••••••••••••••••••••••••••••••!,.......................................................
many fru iti ng spurs
1
............................1.........................................

j

!

!

i:. ••••••••••••••••••••••••••••••••••••••!j•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••!j •••••••••••••••••••••••••••••••••••••••••
1881 - 1945

:

l

1

Un pru ned

1
i

1946 - Present
1600 - 1800

No re moval of crossing b ranches or

j
scaffo ld development
.
1801 - 1880 .
.................................
,...................................... ,.............................................................................................................................
j Pruned
!
i Scaf fold development
! 1801 - 1880

l
i:

.j
l
l.

l
i
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i

:

i

1881 - 1945

!:. .......................................j...................................................................................!j........................................
1946 - Prese nt .

.i
!
i
.

Scaffold St yle

!...................................................................................
Tall trunk, 4 - 8 f t before b ranching ,j........................................
1801 - 1880 .
i

Short t runk, low- headed 1 .5 - 3 ft

l

1881 - 1945

!···················································································•·········································
before branching
j
! Tall trunk (proportionat ely) on short ! 1946 - Present

!
:......................................................................................................................................................................
i t ree, 2 - 3 ft before branch ing
1
! Prun ing Styl e ! Central leader; pyram idal; mod ifi ed ! 1881 - 1945
!;
!: central leader
~ 1946 - Prese nt
:
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Characteristic

Tree Layout

Variables

Sub-variables

Examples

No geometry

Irregular layout

Period

'

1600 - 1800

!········R·~;~i~·; ··················································!····G·;·i·ci··;·; ··~;i~;~·~·~ i . 1·~~;~1···························1······1·i3"0·1··~··1·88a····

!

!

i 1881 - 1945
........................................l.................................................................................J... ~.?..~~.:.~~.~:.~.~~..

geomet ry

f

1

ShripP of rPg iil.:ir l Grirl

j

geometry

l
·

~

j

1801 - 1880

!

'

1881 - 194 5
1946 - Present

l

1600 - 1800

!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [. . . ~.~.~.~. : . ~. ~~~. . .
l. . 9.~.i.~~.~~.~..........................................................i. . . ~.~.~.~. : . ~. ~~~. ..
' Rectangle

'

Tree Spaci ng

I

!

No regu lar spacing

l

Seedling orchard

i••••••••••••••••••••••••••••••••1•••••••••••••••••••••••••••••••••••••••••i••••••••••••••••••••••••••• 4 ••••••••••••••••••••••••••••••••••••••••••••••••••••••i•••••••••••••••••u•••••••••••••••••••

f

!
:

Regular
spacing

i

l

:

:

.

j

j Seedling o r variet y o rchard

Regu lar spacing
between rows

l

1801 - 1880

1881 - 1945
: 1946 - Present

e.g., 30 f eet between rows

i

Varies from
1801 - Present
(see Table 4.2)

:

i

1801 - Present

!I

!t ( see Ta bl e 4.2 )

.

.

1····R·~9~·i~·;·~r~·~i·~·9····1····~-.·9·.·:··2·a··t~~t·;;·ith·;~··;~;;~··························1····· 0~;;~~··t";;~······ ·

:

within rows

!:
Orchard Size

Orchard Type

Farm orchard

Homestead orchard

1600 - 1800
1801 - 1880

i

,..........................................................................i:: ::~ 9.~ ~~~~! ::~r.~~:~~~(.~9.~~: ~~:~:~:::::
j

Fruit garden

l
j

1

: : : : : : : r:l : :~ :~:~:~::~: :~:~~~:: ::

Kitchen garden/Walled garden/
Door yard

i

1600 - 1800
1801 - 1880

!........................................................................ 1..................................................................................1......~.~.~.~..: ..~..~~~······
1 Commercial
Nursery
l Multiple species, multiple varieties; i 1801 - 1880
l o rchard
l o r si ng le species, multiple varieties j 1881 - 1945
f
.........................................l.................................................................................J... ~.?..~~.:.~~.~:.~.~~.. .
l
Family o rchard ~ Multiple species orchard and
l 1801 - 1880
i

i1
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enterprise

1 multiple varieties; less common -

Corporate
orchard
enterprise

Single species orchard and single
variety/mu ltiple varieties, less
common - multiple species and
multiple varieties

i

1881 - 1945

. . . . . . . . . . . . . . . . . . . . .!1. . :.~~.~..~ ~.~~.~~~.~ ~.~~ ~ ~~.~.~.~~ ~~.~~~Y.......!l. . . . . . . . . . . . . . . . . . ..
1

••

••

•• ••

.•

1881 - 1945
1946 - Present
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Category C1 Examples

At Delaware Water Gap National Recreation Area, the seedling apple trees
at Koberts .Farm are more than 200 years old, and represent the earliest
period of fruit tree culture in America- 1600-1800. This is the period before
variety trees were used in farm orchards and nearly every American farm
had seedling apple trees to provide cider, the subsisten ce beverage for
the family. Seedling farm orchard s and fruit trees were characterized by
the large size of trees, tall tree trunks, unpruned tree form, abundant and
poor quality of fruit, great longevity, and lack of geometry to tree layout
(Figure 5.10). The group of apple trees at Roberts Farm is a rare example of
the earliest American fruit tree culture, and is among the oldest surviving
group of apple trees in the country.
In Yosemite National Park, the Curry Village Orchard in Yosemite Valley
represents the second period of fruit tree culture in America, from 1801 to
1880. T hese app le trees, planted in the late 1850s, represent the 19th century
style of fruit tree cultivation, characterized by a wide range of variety trees
in one orchard, tall tree trunks, unpruned tree form, quality fruit, great
longevity of trees, and geometric tree layout. T he Curry Village Orchard
is a rare example of the second period of American fruit tree culture and
is one of the old est extant apple orchards in the country, despite its use as
a parking area since the 1930s (Figure 5.11).

Figure 5.10 : (above) Photograph
of an over 200-year-old seedling
apple tree at Robert s Farm,

Delaware Water Gap National
Recreation Area displaying the
characteristic i8th-century fo rm
of a tall trunk, very large tree
size, and "wild " forest- li ke form,
NJ (C. Pepper, 2007).

Figure 5.11: (right) Photograph
of mid-18oos variety apple trees
in the Curry Village Orchard,
Yosemite National Park
displaying the characteristic form
of a tall trunk, large tree size, and
relatively unpruned scaffold , CA
(S. Dolan, 2006).
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T he Buckner Homestead Historic District orchard of Lake Chelan National
Kecreation Area (.Figure 5.12), t11e .Fruita Kura! Historic District orchards
at Capitol Reef National Park, the Fran k Farm orchard at Sleeping Bear
Dunes National Lakeshore, all represent the third or modern period in the
histo ry of fruit tree culture in America, from 1880 to 194 5. T hese orchard s,
all planted between 1900 an d 1945 , share the similar characteristics of a
narrow range of variety trees, short trun ks or low-head ed trees, prun ed
tree form (pyramidal or open bowl), quality fruit, medium longevity, and
wide geometry of tree layout. T hey are rare examples of the third period of
American fruit culture, and are among the most extensive, intact orchards
with these distinctive characteristics in the country.
At San Juan Island National Historical Park in Washington State, English
Camp contains a group of pear trees that is the remains of a late 19th_
and early 20th century orchard . Two of the trees are rare varieties, White
Doye nne and Belle Angevine syn . "Pound" pear. T he varieties were
accurately identified through D NA fingerprinting by the USDA National
Plant Germplasm Repository for pears in Corvallis, Oregon. T he 80- to
100-year-old trees are associated with the late 19th century homesteading
by a British emigrant, after th e Royal Marin es and U.S. Army left the
island following the resolutio n of a n internation al bo undar y dispute
(Figu re 5. 13).
Figure 5.12: Photograph of
low-headed ap ple trees in t he

Buckner Orchard at North
Cascades National Park
Service Complex displaying
characteristically short t runks,
large canopy, open-bowl pruning
style and wide spacing, WA
(S. Dolan, 1999).
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White Doyenne is an ancient and world-renowned variety that came from
.France via ltaly. There it was described in 1550 as the old Koman pear,
"Sementinum." White Doyenne was introduced to France in 1559, then to
England and America, and now there are only two kn own sources of the
variety left in the country (Seed Savers Exchange 2001: 281). T he pear was
a treasured favorite of American settlers with European heritage and was
regarded as a collector's variety.
Figure 5.13: Photograph of
the pear orchard at English
Camp, San Ju an lsland National
Historical Park, which has two
rare varieties and dates to the late
1800s a nd ea rl y 1900s. Pa rk staff

and Western Washington Fruit
Growers Association volunteers
were collecting scionwood for
ger111 plas111 co11servalio11, WA (C.

Teague, 2005).
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The Belle Angevine (Pound ) variety is another one of the oldest known
pear varieties, dating to 17'1' century .England. This heavy p ear can weigh
over three pounds . With no commercial qu alities, the variety was only
useful for subsistence. It does not soften an d can not be eaten raw, but
can be stored all winter (even on the tree) and is excellent for baking. The
American Pomological Society dropped the variety from its fruit catalog
in 1909, due to its lack of commercial viability. T he variety was relatively
common in more remote farm orchards of Euro-American settlers until
the late 19th century, for its over-wintering subsistence valu e. Today, there
is only one known nursery source for the variety in the United States (Seed
Savers Exchange 2001: 267).
T he group of fruit trees at English Camp is significant under Criterion C,
category C', for its rare varieties that were once important in the United
States among pear o rchardists a nd ho mesteaders. T hese rare varieties are
bio logically significant, but are also hist orically significant because they
convey the historic context of the horticultural and homestead ing efforts of
a British emigrant ho mesteader on San Juan Island in the late 19th century.
At Moses H. Con e Memorial Park on the Blue Ridge Parkway, in 1989,
on e of the late 19th _century orchards was discovered to contain a tree
of the variety Gragg. One of 75 apple vari eties planted hy Moses Cone' s
grounds superintendent, F. L. Mulford, in 1899 and 1900, Gragg is n ow
a rare variety in the United States . Mulford con sidered Gragg a worthy
comm e rci::i 1 va ri ety in North C::i roli n ::i ::it the e nd of th e 19th century when
th e state was renowned for locally originating and distributing hundreds
of apple varieties. The Moses Cone tree was discovered by Dr. E lwood
Fish e r of Jam es Madiso n University during the pre p a ration of the Moses

H. Con e Memorial Park Cultural Landscape Report. Before his death, Dr.
Fisher maintained one of the largest collections of fruit trees in the nation,
with m ore t ha n

1,100

varieties of apple. Dr. Fis he r obtain ed a cutting of the

Gragg tree to add to his collection. Other than at the M oses Cone Estate
and in the Fisher Collection of Harrisonburg, Virginia, the variety has only
o ne oth er kn own sou rce in t h e United States (Seed Savers Exch ange 2001:

89). T he significance of Gragg in the Moses Con e orchards as a rare variety
under C riterion C, category C', is one of several types of significance of the
l1i~ turic

prupe rty. T l1e

Mu~e~

Cuu e u1d1an.b are ~i15uifi.caut fur the G ra!SIS

variety because it conveys the historic context of North Carolina enterprise
in apple variety d evelopment in the late 19th century.
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Category C2
Orchards or fruit trees that were part of a historic designed
landscape; the orchard was designed for research, or for the
demonstration of "good" horticulture .

Figur e 5.14: Historic drawing
proposal for a mid-18oos
country place estate showing
orchard s incorporated into the
overall landscape design (from
Cope land 1866, courtesy o f

Dinsmoor and Company) .
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From the late 1700s to the early 1900s, orchards were incorporated into the
design of large country estates or designed landscapes, as both aesthetic and
productive components. Eighteenth-century texts such as Batty Langley's
Pomona, or the Fruit Garden Illustrated, and 19r11 -century texts such as
Andrew Jackson Downing Jr.'s A Treatise in the Theory and Practice of
Landscape Gardening, promoted the inclusion of orchards or fruit gardens
in designed landscapes and even provid ed graphic examples of land scape
plans with orchards (Figures 5.14 and 5.15). The orchard was regarded as
a highly aesthetic, ornamental landscape feature or space that d ecorated
the landscape with beautiful blossoms, fin e fruits, and shady walks o r
rides within allees of green boughs. A well tended orchard of choice fruit
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Figure 5.15: Historic drawing
proposal for a mid-18oos gentleman's

fa rm, Tudor Farm, designed by
Andrew Jackson Downing, with
a fruit garden (f) and orchards
(g) incorporated into the overall
landscape design (from Downing
1852, courtesy of J. Wiley Co.).

e

!
~

···-

::
varieties was a hallmark of the owner's sophistication. Where an orchard or
group of fruit trees contributes to t h e sig nifican ce of a larger pro perty, such

as a historic designed landscape, the orchard or tree group may have less
integrity in order to convey the significance of th e historic context than an
u1d1an..l ur fruit tree::; tl1at are im.liviuually :sig11ifica11t u11uer tlti:s criteriu11.

At Moses H. Cone Memorial Park of the Blue Ridge Parkway, orchards are
pan of a historic designed landscape that was laid out by Moses Cone in the
late 1800s and early 1900s. A wealthy industrialist, Cone designed a system
of carriage roads around views of orchard s, mountains, lakes, forests,
and pasture. Cone had more than 260 acres of orchards densely planted
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Moses H. Cone Mem oria l Pa rk
Map 6

The Cone Estate 1940
d rawn by: J M & l.l. checked l>y: IJWF
dale: 9/30/89
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North

Beale House

.--~~~+--0-ld~H~o-u-so~~~~~--, ~
Beale Property

Adams Property

w ith ?9 ,nnn trPPS (Fip;1irP 5 16) H P cl Psip;n Pcl his r:::i rri :::ip;P rn:::i cl s tn prPs Pnt

composed scenes of orchards, lakes, and forested mountains. T he Moses
Con e orchards are contributing features within a larger historic property.

Figure 5 .16: (faci ng p age) Period
plan of the Moses Cone Estate
along the Blue Ridgeway Parkway,
NC, showing a landscape design
that integrate d o rcha rds w ith a

At Adams National Historical Park, the orchard is part of a d esigned
historic landscape that has its origins in an early 18 rh century formal estate of
a wealt hy Bosto n m e rc h a nt, M ajor Leonard Vassall. His d esigned la ndscap e

contained a formal gard en and orchard adjacent to the estate house, similar
to the design of English country estates of the perio d. John Adams acquired
th e prop e r ty in 1787 and continued to d evelo p the o r ch a rd

03

p ort of the

landscape plan (Figure 5.17). The property was inh erited by three mo re
gen eration s of Adamses, who continued to expe riment, d evelo p, and
m ainta in the o rc hard as p a rt o f the h o u se g ro unds . T h e Ad am s o r c hard is

a contributing feature within a larger histo ric prop erty.

fruitful L ega cy

system of carriage road s, pasture,
fo rests, lakes and mountain views
(Ian Firth, from Moses H. Cone
Memorial Park Cultural Landscape
Report, 1993) .
F igure 5.17: (a b ove) Exist ing

conditions site plan of the Adams
property at Adams National
Historical Park showing the
orchard as one component of a
designed landscape, MA (K. Lacy,
from Adams National Historic Site
Cultu ral Landscape Report, 1997) .
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Table 5.7: Table identifying

Criterion D

National Regist er c riterion

D (source: National Register
Bulletin 15: How to Apply the
National Register Criteria fo r
Evaluation).

Criterion

D.

Type of Significance

Having yielded or may be likely to yield, information
import ant in prehistory or history

Criterion D:
A group of fruit trees or a single fruit tree may be significant because they
contain archeological evidence that helps us understand the history or
prehistory of America. The n ational parks have numerous examples of
sites of former occupation, where the only tangible eviden ce of human
intervention is the presence of fruit trees, either dead or alive. T he fruit
trees may be engulfed by forest vegetation, be standing or laying d ead
within a clearing or a field, or appear as stumps cut long ago. The fi eld or
cleared area may contain tree wells or depressions where former trees grew.
T he fie ld, clearing, or forest may contain a rcheological eviden ce of former
occupatio n, but the fruit trees themselves may also have the potential to
yield va luahl e information.
Living or dead, fruit trees can yield information about the period in which
t he trees were planted or sown, a nd their tree form can prov ide information

about species, the use of the site, th e knowledge or skill of th e users, and
th eir life ways. Living trees can be identified by variety, (primarily through
the m o rpho logy of fruits, flower s, or tree form) and t his h as the p oten tial

to yield information about the heritage or ethnicity of the growers, their
origins, and their intentio ns in the use of the fruit, among others . Cut
stumps or d ead trees may h ave th eir species ide ntified by their bark or

wood, and dendrochronology can reveal the age of the trees. Archeological
investigation based on a research desig n can yield information from
p o llen or phyto lit h a n a lysis, a nd rem ote sensing techniques, su c h as soil

conductivity, resistivity, or magnetometry may reveal the former locations
of fruit trees in th e soil.
Criterion D Example
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At Hampton National Historic Site, a maintained meadow known to have
contain ed an orchard in the late 18 th and 19th centuries was recently found
to have sprout.ing clumps of apple shoots after the cessation of frequent
mowing activities. Ten to 15 large clumps of sprouts appeared to be regularly
spaced , and are being investigated as the potential sprouting rootstocks
of histo ric fruit trees. T he meadow has the potential to yield important
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information about the former orchard. The rootstocks are currently being
allowed to grow and bear fruit in order to aid in further identification.
In summary, orchards or fruit trees in the national park system may have
more than on e type of significan ce and may refl ect more than one period.
Orchards or fruit trees may be individually significant and may be listed in
the National Register as a historic district or site. Many orchards or fruit
trees are not individually significant as historic districts or sites, but are
contributing features to the significan ce and integrity of a larger cultural
landscape listed as a district or a site. As a feature of a larger landscape,
orchards and fruit trees can provide a great deal of information about
how the landscape was historically used, and the tastes, practices, and
habits of the occupants. T heir preservation allows for the most complete
depiction of the landscape during the significant period , and can indicate
the particular horticultural system that was viable at the time.

Defining the Period of Significance
T he period of significance is the period in which the orchard, group of fruit
trees, o r single fruit tree attained historic significance, in accordance with
Nation al Register guidelines. This is the period from which the resource
dates, or the period that the resource accurately represents. This distinction
is made because orchard s and fruit trees are living organisms with finite
lifes pan s. At th e initi a l p o int where ::in orchard , ::i g roup o f fruit trees,

or a single fruit tree is identified as a cultural resource, the majority of
trees should date fro m the period of significance. Some trees in the group,
h owever, may h ave been replaced since the period of significan ce but still

accurately represent the significant period by their type, form, pruning
style, and layout. After identificatio n and determination of Natio nal
Register elig ibility, t he trees in a historic or ch ard or group m ay b e gradually

replaced-in-kind over time according to the Secretary of the interior's
Standards for the Treatment of Historic Properties, yet still retain the
sig nifican ce and integrity of the resource (NPS, J995).

For example, the Buckner Homestead Historic District of Lake Chelan
Naliuu al Recrealiuu Area

wa~ li~ Leu

uu Ll1e Naliuua l Rq:;i ~Ler i111y88 . T l1e

district contains approximately 12 acres of orchard, but also roads, pasture,
a farmhouse, numerous outbuildings, and an irrigation system of handdug ditches. The property takes its significance largely from the o rchard,
which is an outstanding example of the third (or modern) period in the
history of American fruit tree culture, and the orchard characterizes the
property as an early 20'11 century homestead of the Stehekin Valley in the
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North Cascad es mountains. The period of significan ce is from 1875to 1949 .
lt includes the initial constru ction of the irrigation system and planting
of the commercial orchard, the peak of com mercial productivity during
the 1930s and '40 s, and the orchard's d eclining productivity fo llowing
changes in the person al circumstances of the Bu ckner family. When the
Buckner Ho mestead was d etermin ed e ligible for National Register in
1988, approximately 260 of the 400 extant trees dated from the period of
significance. Since then, the park has ad opted an Orchard Management
Plan with preser vation guidelines and h as carefully replaced- in-kind a
number of the original trees, fo llowing the Secretary of the Interior's
Standards with out loss of significance and integrity of the orchard.
An orchard may have more than one period of significance if it represents
more than one period or has more than one association. For example,
the orchard at the Adams National Histo ric Site has existed in its present
location since the 1780s when John Adams acquired the property. T he
orchard was actively cultivated and modified by the Adams family through
four su ccessive generations until 1927. T he extant orchard belongs to four
periods of significance, one for each period of stewardship by President
John Ad ams, his son President John Quincy Adams, his grand son Charles
Fran cis Adams, and his great grandson Brook Adams. T he orchard most
accurately depi cts the last two peri od s of signifi cance in the form and
layout of trees. However, the orchard can also be associated with the earlier
two periods through the varieties presen t that were favored by John Adams
a nd J o hn Quin cy Adam s, a nd throug h th e authe nticity of the loca ti o n o f

the orchard and its relationship to th e rest of the property.

Defining Integrity
T h e historic in tegrity of an or c h ard , gr o up of fruit trees, o r a single tree is

a measure of physical authenticity, conveyed by extant characteristics or
features that were present during the period of significance. T he National
Register has defin ed t h e co n cept of integrity as multifaceted by co ntain ing

seven aspects . Collective ly, the seven aspects provide the measure of
authenticity through locatio n, d esign, setting, materials, workmanship,
feeli ug , a uu a:s:sucia liuu (Tau le ) .8) .

Landscape Characteristics
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T he seven aspects of integrity are conveyed in cultural landscapes through
their extant landscape characteristics and constituent features. In historic
sites without landscape characteristics, or in orchards with fruit trees that
are contributing features, the aspects of integrity are conveyed through
the extant features. Landscape charact eristics are the broad tangible
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Table 5.8: Table showing the

of Integrity Applied to

seven qualities of integrity, as

iTrees

defined by the National Register
of Historic Places. Integrity
is a measu re of the physical
authenticity of historic places,
and can be applied to orchards
and fruit trees (sources: National

Quality

Description

Location

This is th e place where th e orchard or fruit trees were
sown or pkmted, .:ind their distribution upon the l.:i nd.

..............................................................................................................................................................
Design

; :;;,

;~

This is th e combinatio n of elements that create th e
~ form, plan, space, structure and style of an orchard or

j

~~,:;::: '~L:;=:,:~'.':;~:~;;;·: ;~: ;;~: ;~ ~;

Register Bull etin 15: How to

Apply the National Register
Criteria for Evaluation and Ian
Firth: "Biotic Cultural Resources
in the National Park System" ).

fru it trees, including the land forms, rivers or streams,
naturally-occurring vegetation, climate, elevation

i

;rnrl

i'l'>[1PCt .

· · · · ~~;;;;~·I; · · · ~~~;~~~~t:~~i~;i~~llC~ia~~:~:~:~;:~~fii:~;~;:·· · ·
1,,,':,,,··

to form the orchard or fru it trees, including the
seedli ng or graf ted plant materials, ground cover
plant materials, stakes, fences, w ind break and ditch
materials.

..............................................................................................................................................................
Workmansh ip

This is th e physical evidence of the craft s of a
particular cu lture of people during t he period of
!,!',,,',,,

significa nce, such as cu ltivation and care of an orchard
(propagation, planting, pruning, ferti lizing, irrigating
and harvesting) and protection of an orchard (pest
contro l, an imal husband ry, stakin g, fencing, and
w indbreaks) .

....................................1........................................................................................................................ .

Fee Ii ng

Association

fruitful Legacy

This is th e orchard or fru it trees' expression of
the aesthetic or historic sense of the period of
significance, evoked by sou nds, smells, and the
seasonal rhythm of horticultural activities, productivit y
and change.
This is the direct link or clear relationship between
the impo rtant historic event, person or distinct ive
characteristics of a period, and an orchard
or fru it trees .
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Character.istics Applied to Orchards
Landscape
Characteristic

Description

Nat ural Syst ems
and Features

These are the natural aspects that infl uenced th e development and resu ltant form
of the orchard. such as cl imate. geology, geomorphology, hydrology and physiology.

Spatial
Organ ization

This is the arrangement of element s creating the ground, vertical and overhead planes
that defi ne and create spaces in t he orchard .

Land Use

This is the organization, form, and shape of the orchard in response t o land use.

C ultural

These are the practices that influenced land use, patterns of division, build ing forms

Traditions

and the use of materials in the orchard.

Circu lation

This is t he spaces, systems and mat erials that const it ute the systems
for movement in th e o rchard.

Topography

This is t he three-dimensional configuration of th e orchard ground surfa ce related
Lu ldrH.J U)e, drH.J d1drd<..LeriLeu by fedlu re) dr 1u urier 1Ld liur 1.

Vegetation

This is the fru it trees, ground covers, w indbreaks, pastu re vegetatio n, and other woody
and herbaceous plant materials, both indigenous and introduced.

Buildings and
Structures

These are the three-dimensional construct s of the orchard, such as farmhouses,
fru it storage barns, fruit cellars, pickers' cabin s, packing sheds, and garages.

Clust er
Arrangement

This is the patt ern of nodes of clust ered feat ures in the orchard, such as bu ildings
and stru ctures, and rows or blocks of fruit species or varieties.

Smal l Scale
Features

This is the small elements that provide detail and diversity combined with function
and aesthet ics, such as a w indmill, fru it barrels or boxes, tree ladders, tree stakes,
fences, and equipment or machinery for planting, mowing, ti lling, pruning, spraying,

fertil izing, fru it harvesting, packing or fru it st orage .
(' nnc;tn 11tPrl

Water Features

Thpc;p rirP thP h 11 ilt fp;:it11rpc; rinrl PIPmPnt c; t hrit 11tili7P writ Pr fnr ;:ipc;thPti1nr 11tilitriririn

functions in t he orchard, such as a diversion dam, diversion channel, irrigat ion ditches,
head gat es, check dams, irrigation p ipes, sprinklers, water storage tanks, ponds,
reservoirs, berms and wat er pumps.

Views and Vist as

These are the features that create or al low for a range of vision in t he orchard,
which can be natural or designed and contro lled.

A rcheolog ical
Sites

These are the sites in the orchard containing surface and subsu rface remnant s
related to historic or prehistoric use.
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patterns or intangible processes that influenced the developme nt of a
cultural landscape, or were formed through its development. The NJ'S has
defin ed a list of 13 possible landscape characteristics that can be found in
any cultural landscape, including orchards (Table 5.9) . Not all 13 landscape
characteristics are found in every cultural landscape, and the characteristics
are n ot mutually exclusive.
By definition, a cultural landscape is composed of landscape characteristics
and features. The landscape ch aracteristics are inextricably related as a
dynamic system or matrix that is manifest as the substance of the landscape.
For example, in a vern acular cultural landscape, such as an agricultural
or mining landscape where the characteristic land use is extant, land
use is typically interrelated to the characteristic, spatial organizationthe natural syste ms and features- and the c irculation system. In turn,
these characteristics can be found to be interrelated to the characteristic
vegetation, topography, and type of buildings a nd structures, e tc. T he
patterns and processes that are the landscape characteristics exist in a
matrix of interrelatedness.

Table 5.9: (facing page)
Table indicating th e ran ge of

landscape characteristics that
may be found in any cultural
landscape, as defined by the
National Park Service, adapted
to orchard landscapes. H istoric
orchards and other cultural
la ndscapes convey their integrity

through their extant landscape
characteristics (source National
Park Service, Cultural Resource
Management Guideline, No. 5,
1997).

A cultu ral landscape that, by definition, retains integrity, will possess an
extant system of landscape characteristics. Orchards may or may not meet
this d efinition. Some orchards possess a system of landscape characteristics
and o thers do no t. A simpler orchard, group of fruit trees, o r a single
fruit tree are composed of features rather than landscape characteristics.
Orch a rd s that h ave la nd sca p e c h a r act e ri sti cs ca n b e id e ntifi ed as cultural

landscapes and may be listed in th e National Register as historic districts or
histo ric sites. Orchards without landscape characteristics are no t cultural
la ndscap es but can be listed in t h e Natio n a l Register as historic sites or as

the contributing features of broad er cultural land scapes that are listed as
districts or sites.
T he distin ction betwee n orchards with landscape characteristics and
those without is dependent upon complexity. Orchard s with landscape
c haracteristics wer e d evelo p ed historically as more complex systems, and

they retain this array of interrelationships. Orchards without landscape
characteristics are simpler, singular entities, rath er like isolated structures,
am.I tl1 ey lack iutenelateu

~y~te1w; ~ ucl1 a~

circulatiuu , cuu ~ truc teu water

features, buildings and structures, and small scale features. T he latter
differentiation also applies to groups of fruit trees or a single tree. These
were historically sown or planted as a simple entity, without interrelated
systems. Where groups of fruit trees or single trees have both individual
significance and integrity, they can be listed on the Nation al Register as

fruitful Legacy

181

P ART

II:

TEC H N I CAL I N FORM AT IO N FOR R E G I STER IN G

ORCHARD S I

THE NAT IO NAL R EG ISTE R OF HI STORI C P LACES

historic sites. Where they lack individual significance but retain integrity,
they can be listed as contributing features of a broader cultural landscape.
T he integrity of a historic property such as an orchard, group of fruit trees,
or a single fruit tree, is refl ected by as ma ny as seven aspects of integrity:
location, d esign, setting, materials, workm anship, feeling, and association .
In more complex properties, such as a m ore complex orchard , the seven
asp ects of integrity are evide nce d through the remaining landscape
characteristics. Not all of th e seven aspects of integrity are always relevant
in every historic property. T he property type and the type of significance
of t he historic context influence th e relevance of the various aspects
of integrity. A property associate d with an event, historical pattern, o r
person might retain all seven aspects of integrity. Integrity of d esign and
workman ship, however, might not be as important to the significan ce, and
might no t be relevant if the property is a site. A property significant under
Criterion C must retain those physical features or landscape characteristics
that characterize the type, period, or method of construction the property
represents. Retention of design , workmanship, and materials will be more
important than location, setting, feeling, and association for orchard s or
groups of fruit trees eligible under Criterion C. Location and setting will
be impo rtant however, for those orchards or groups of fruit trees whose
design is a refl ection of th eir imm ediate e nvironment.
T he distinction separating cultural landscapes that are historic districts
from th ose d efin ed as histori c sites is d e p e nd e nt o n size, complexity, and

th e number of buildings. T he National Register classifies small landscapes
without buildings or with a single building as histo ric sites, and large
landscap e s with a numb e r of buildings a s historic di stricts (Nati o n a l

Registe r Bulletin 30, 2) . T he Buckner Homestead is listed in the National
Register as a historic district. It is a cultural landscape composed largely
of a n o r c h ard. As illustrat ed by th e following co n temporar y site plan, t h e

historic district is a complex matrix of interrelated systems or landscape
characteristics . T he orchard 's landscape characteristics includ e spatial
organizatio n , land u se, n atural systems a nd features, circ ulatio n , vegetation,

con stru cted water systems, buildings a nd stru ctures, and small scale
features.
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Example of Orchard Landscape Characteristics:
Buckner Orchard, Lake Chelan National Recreation Area,
North Casca des National Park Service Complex, WA (Figure 5.18).
In 19 11 the Buckner family took advantage of land that had been cleared
of forest by the former settler, William Buzzard , to d evelop their o rchard.
Buzzard had planned to h omestead the land , and respo nded to the
opportunity presented by this relatively flat area on the Stehekin Valley
bottom, beside an oxb ow of the Stehekin River, to clear the forest and
create farmable land. T he Stehe kin Valley is a glacially carved valley in the
North Cascades mountains, and the valley is conta ined by steep m ountain
slop es that soar thousands of fee t high. Very little flat land exists in the area.
In locating their orchard here, the Buckners responded to the opportunities
presented by the n atural systems and features of th e area. T hese includ ed
th e river terrace, the presence of the Stehekin River and Rainbow Creek
for irrigation water, and the fine climate for apple growing presented by the
high elevation, aspect and dry summers. The Buckner's response to these

Figure 5.18: Existing conditions
site plan of the Buckner Orchard
in North Cascades National
Park Service Complex showing
irrigation ditches lining the rows
of fr uit trees, WA (C. Oshkello

n atural syst e m s a nd features is still evide nt t od ay (Fig ure 5.19).

:rnri

Natural Systems and Features

J RrPitling, 1999) .
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Figure 5.19: Aerial p hotograph
of the Duckne r orch a rd in the

North Cascades National Park
Service Complex showing t he
orchard 's isolation on a terrace
within an oxbow bend of the
Stehekin River and surrounded
by fo rest, WA (United States
G eologica l Sur vey, 1990) .

Spatial Organization
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T he Buckner orchard is laid out with an approximate cardin al orientation,
generally north to south, and east to west, with essentially four quadrants
separated by circulation. T hree quadrants have orchards and the fourth
quadrant has a building cluster, featuring the homestead residence and
other outbuildings. The 12 acres of orchard trees are laid out on a grid of
30 x 30 feet spacing, typical for orchards planted from 1880 to 1945 (Figure
5.20) . Rows and columns are aligned with a north-to-south, and eastto-west orientation. The dominant spaces are the overall forest clearing
in which the orchard is located, the tro nt yard area ot the homestead
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residence, the hay p asture beside the orchard , and the intersection of two
roads that bisect the orchard. Secondary spaces are found between the
rows and columns of fruit trees, with the low can opy of the low-head ed
trees providing a ceiling plane overhead. T his organization and pattern of
spaces has existed since the period of significan ce.
T he dominant uses of the prope rty were commercial apple production and
as the Buckner family homestead. T he orchard was the Buckner's main
livelih ood. Other uses of the property supported th e Buckners or their
orchard, including a residence with outbuildings and vegetable and flower
garden area, a pasture for grazing livestock and horses (which provid ed
manure for the orchard), a fruit storage area, and a water collection and

Land Use

Figure 5.20: Oblique aerial
photograph of the Buckner
Orchard in North Cascades
National Park Service Complex
looking west, showing
approx imately five acres of
commercial apple orchard dating
to 1917, the historic circulation
system, the horse pasture (in the
distance), and the Stehekin River
(far distance), WA (United States

Geological Survey, 1990).
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distribution system for irrigating the orchard. Today many of these uses
are perpetuated by the park. The homestead is used for park housing and
the o rc hard is tende d by a park orchardist. Pack animals are grazed in
the pasture, and the irrigation system is maintained to keep the orchard
wate re d. The Stehekin community is we lcomed by the park to harvest
the apples and to attend an annual cider press celebration. Loss of the
comme rcial use of the orchard has contributed to the demise of the packing
shed and the absence of fruit boxes, and the absence of the Buckner family
is evid e nt in the loss of th eir traditions and life ways. But overall the
continuing use of the property for apple orchard cultivation contributes
considerably to its integrity.
Circulation

T he Buckners built a number of two-track farm roads within their property,
including two within the orchard. T he roads were used for hauling in goods
and supplies, and for hauling out packed fruit boxes for shipment to Chelan
and Wenatchee. T he roads also facilitated the movement of machinery and
equipment within the orchard, for spreading manure, spraying nicotine (for
pest control), mowing, harvesting apples, and adding new trees. Today, the
alignm ent, scale, and character of the Buckner's roads remain unchanged
and continu e to serve the need s of th e homestead and orchard .

Vegetation

T he d ominant palette of vegetation planted hy th e Buckners was apple
trees, alfalfa, grasses for hay, and some shade trees and flowering plants
around the homestead for ornament. T his palette of vegetation remains
tod ay, ~md is highly indicative of the historic uses of the property. Tt remains
in stark contrast to the vegetation surrounding the property: a native
coniferous fores t of cedar, fir, and pine. T he apple trees are of the three
dom inant varie ties planted by the Bu ckn e r s: Common Deliciou s, Jo nath a n,

and Rome Beauty, and th ese represent a typical combination of varieties for
an eastern Washington orchard in the early 1900s. T he trees were grafted
o n to An ton ovka seedling r ootstoeks (allowing t h e trees to becom e fu ll

sized ), and were low- head ed with trunks just 18-36 inches high.
T h e trees w e re pruned in the o p e n-bowl st yle, with t hree main scaffo ld

bran ches emanating from the top of the trunk. T he orchard ground cover
was primarily alfalfa, a typical "green manure" of the early 1900s commercial
u1d1an..I. T l1e 11 u 11-11a ti ve 1;;ra~~e~ ~uw u iu tl1 e pa~ture wuu lJ pru viJe fun:11;;e

for the Buckner's animals, and th e orname ntal plants and trees around the
house d ecorated the d omestic space. Today these pattern s of vegetation
remain extant, including the apple varieties and rootstock of th e orchard
trees, and alfalfa as the ground cover (though encroachment of sod grass
has occurred). T he pruning style of the apple trees is perpetuated by the
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park orchardist, and new replacement apple trees are custom-propagated
to match the old trees .
T he p roperty contains the Buck ner's reside nce, the original Willia m
Buzzard log cabin , and a number of outbuildings th at supported th e
Buckner's livelihood o r their lifestyle in the Stehekin Valley, including
two sleeping cabins for employee pickers, an electrical power generating
house, a milk -sep arating house, a root cellar, a hay barn, a chicken
house, a wood shed, a wagon sh ed, a packing shed (only the foundation is
extant) , and a playhouse and swimming pool for the Buckner's d au ghters.
T hese buildings and structures remain today, and their materials, form,
craftsmanship and use continue to characterize and typify the historic,
vern acu lar uses of the property during the significant period (Figure 5 .21).

Buildings and Structures

T he existing conditions site plan shows the extent of the vast historic
irrigation system within the orchard. Each column of apple trees has an
irrigation ditch on both sid es, watering the root zon e of each apple tree
from the east and west. Each irrigation ditch is fed by a feeder channel that
is fed by a main channel, which is connected to the source: a diversion dam
on Rainbow Creek. The flow of water is controlled by a system of head
gates that redirect water to another part of the system, and these are opened
or shut according to volume of ft ow and n eed for irriga tion. The Bu ckners
hand-dug this system to sustain their orchard and provide fresh water for

Constructed Water Features

Pigure 5 .z1; Photograph of the

Buckner Homestead Cabin in
the North Cascades National
Park Service Complex built by
pioneer William Buzza rd in t he
early 1900s, then occupied and
expanded by the Buckner family,
who operated a comme rc ial

orchard at the homestead fo r
approximately 50 years, WA
(S. Dolan 1999) .
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Figure 5 .22: (above, left and
right) Photographs of the historic

irrigation system at the Buckner
orchard in North Cascades
National Park Service Complex,
fed by a main ditch from a
diversio n dam on Rainbow
Creek to supply a system of
minor ditches or furrows (left)
that line each row of apple trees.

The system is controlled by
concrete head gates (right) that
divert water to specific ditches as
needed, WA (S. Dolan, 1999) .

Fig11rP S · "T ?( rig ht) Hi ~tnri r

photograph of a "furrow"
irrigation system like the one in
the Buckner orchard, modeled
in a 1914 horticulture text book
(from Lowther, 1914, courtesy of
the Encyclopedia of Horticulture
Cooperation).
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the homestead (potable water was d erived from a well). The main channel
is a third of a mile long and contains some elevated wood channel sections
to maintain a constant downhill gradient for gravity flow. T he Buckners
capitalized on the presen ce of the main channel as an aesthetic feature and
created a trail (n amed Buckner Lane) with footbridges along it for evening
strolls. Today the remarkable irrigation system is still intact and functioning,
and many of the original features are extant (Figures 5.22 and 5.23).
T he Buckner orchard con tain s an array of small scale features th at d ate
to the significant period , including a wagon, a tractor, a stump puller, a
sprayer, a horse drawn mower, a horse-drawn harrow, a laundry tub, a
stone fireplace, stone troughs, and stone garden ornaments. T he features
add d etail and therefore great dimension to the authenticity of the property,
and help enrich the early 2dh-century feeling of the orchard.

Small Scale Features

Taken together these landscape characteristics comprise the horticultural
system of the Buckner orchard. T hey convey the significance and integrity
of the property, and qualified the prop erty as eligible for listing in the
National Register as a historic district in 1988.

Evaluating the Integrity of Individually Significant
Versus Contributing Orchards and Fruit Trees
Most frequ e ntl y, orcha rd s, g roups of fruit trees, o r sing le fruit trees ar e

listed in the National Register as features that contribute to the significance
and integrity of larger historic districts or historic sites. In this case, the
simple r o r ch a rd, gro up of fr uit trees, o r single fru it tree m ay lack the

complexity of landscap e characteristics, but may instead be compose d
of con stituent features that convey the p eriod of significance and are
th e refore very important t o preser ve. Orch ards, groups of fruit trees, or

single fruit trees that are included wit hin historic districts or historic sites
as contributing features typically lack individual distinction and may retain
less integrity as a w h o le t ha n a n o rc h ard or g ro up o f fruits trees t hat is

individually eligible for listing in the Nation al Register. Orchard s, groups
of fruit trees, o r single fruit trees th at are contributing features have an
i1up u1taut rule iu cuu vey iug tl1e ~ iguificau ce a m.I iutegrity uf a l1i~ tu1ic

property and should be treated as valuable cultural resources according
to NPS CRM policy and the Secretary of the interior's Standards .
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Integrity of Rare Examples
Where orchards or groups of fruit trees h ave lost some integrity through
physical alterations or loss of features over time, comparison with other
similar properties may be needed in order to evaluate integrity. Comparison
is important in deciding what physical features are essential to orchards or
groups of fruit trees of that type. Comparative informatio n is particularly
important to consider when evaluating the integrity of an orchard, group
of fruit trees or a single tree that is a rare surviving example of its typ e.
T he property must have the essential physical features that enable it to
convey its historic context or historic information. The rarity and poor
condition, however, of other examples of the type may justify accepting a
greater degree of alteratio n o r fewer features, provided that enough of the
property survives for it to be considered a significant resource.

Examples of National Register Nominations
The Buc kner Homestead Historic Distric t National Register nomination,

National Register Information System (NRIS) number 88003441 , is a useful
reference example of a nomination of an orchard as a historic district. The
district's a reas of significa n ce are Agricu lture a nd Explo ration /Settlement.

Another example of a nomination of an orchard, or rather a system of
orchards as a historic district, is the Fruita Rural Historic District, NRIS
9 7000246. T he distric t' s areas o f significance are Agric ulture, Architecture,

and Exploration /Settlement. The district is located within the Fremont
Valley of south, central Utah, in Capitol Reef ational Park.
A model example of a National Register no min ation of an orchard property
as a historic district is the Dorris Ranch Historic District nomination ,
NRIS 88uuu;:.!4. T l1 e Ji:slrict':; a rea uhiguificauce i:sAgricullure. Tl1e w~ 

acre historic district near Springfield, Oregon is individually significant
as the first commercial hazelnut (filbert) orchard in the United States and
was instrumental in the establishment of a filbert industry in the Pacific
Northwest. T he district is composed of 75 acres of filbert orchards,
planted in blocks of various spacing and varieties between 1903 and 1936.
The 1988 nomination provides an excellent analysis and evaluation of
the significance and integrity of the orchards in association with a well
prepared historic context.
Examp Jes of National Register nominations of properties with orchards as
contributing features include the Ban de lier CCC Historic District in New
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Mexico, NRIS 87001452. The areas of significance for this rustic park village
are Architecture and Social History. An other n omination example is the
Adams National Historic Site in Massachusetts, NRIS 66000051, where
the areas of significance for this residential landscape of the presidential
Adams family are Landscape Architecture, Architecture, Literature, and
Politics/Government. T he Keys Desert Queen Ranch in California, NRIS
75000174, is another example of a n omination for a property wh ere an
orchard is a contributing feature. T he area of significance of this desert
homestead and ran ch are Agriculture and Industry. T he significance of
each of these properties is n ot derived from their orchard or fruit trees,
but in stead , these resources make a very important contribution to the
overall historic context and significance o f the property.

Defining Boundaries
Definition of boundaries is an important step in the identification of an
orchard or group of fruit trees as a historic district, or the identification of
a group of fruit trees or a single fruit tree as a historic site. T he definition
of district or site boundaries should encompass the fullest extent of extant
landscape characteristics o r features that existed during the perio d of
signifi ca nce, or the full est extent of the property with hi stori c information
po tential (in the case of significance under Criterion D). An important
characteristic or feature of an orchard, group of fruit trees, or a single tree
is th e area of la nd that was culti va t ed (in exta nt o rc h ards, this is r eferred

to as the orchard floor). Generally, boundaries should include th e fullest
extent of the area fo rm erly cultivated with fruit trees, if the area is still
recognizable as for m e rly cultivated la nd. For example, boundaries may

encompass land where some fruit trees are n ow missing, but the land still
exists as a cleared area and was historically part of the cultivated area of the
orc h ard, group of fruit trees, or a sing le tree. T he bou nda ries m ay include

forme rly cultivated land that is becoming reforested or po pulated with
encroaching vegetation, if fruit trees still remain in the encroached -upon
area an d help to define the fo rmer extent of t h e orchard or cultivated a r ea.

T he boundaries should incorporate the boundaries of the orchard or group
uf fruil Lr ee~ Juriui:; Ll1e periuJ uf ~i1511ifica11ce, Lu Ll1e exle ul Ll1a l Ll1e l1i~Luric

boundaries are relevant to th e significan ce and still retain integrity. The
boundaries may be defined around contiguous but separately own ed lan d
parcels, through mutual consent or partnership agreement, to incorporate
the fullest extent of the surviving historic property. However, in cases with
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a lack of consent, it may be necessary to d efine the boundaries just around
the parcels with consensu al ownership.

Introducing Cultural Resource Management
of Orchards and Fruit Trees
Orchards, groups of fruit trees and single fruit trees that are eligible or
potentially eligible for listing in the National Register of Historic Places
are classified by the N PS as cultural resources. NPS cultural resource
management (CRJ\ti) policy is defined by the National Par!<. Service Cultural
Resource Management Guideline (NPS CRM 97, 9), which outlines a
process for man ageme nt involving research, a nalysis and evaluation ,
leading to identification, stabilization, treatment, a nd subse que nt
preservation maintenance of cultural resources . Stabilization, treatment
and preservation maintenance philosophies are based on the Secretary
of the Interiors Standards for the Treatment of Historic Properties and
Guidelines for the Treatm ent of Cultural Landscapes (NPS, 1992).
Identification

T he process of id entifyi ng historic orchards and fruit trees involves
historical research, field work, and documentation, followed by analysis
and eva lu ation of signifi can ce and integrity. The produ cts of initi al
identification may be an inventor y document, such as the PS Cultural
Landscape Inven tor y (CLI) , or a Determ ination of Eligibility form
(nOF) . T h e CT .T :rnd nO F a re both m ech a ni sm s for o bta ining con sen sus

determinations of National Register eligibility through th e State Historic
Preservation Office (SHPO). A SHPO consensus determination may lead to
the pre p aration of a Natio na l R e gister n o mina tion a nd subsequ e nt listing

through th e Keeper in the National Register of Historic Places .
Preservution Muintenunce

Beyond initia l id e n t ificatio n , N PS C RM p o licy calls fo r t h e protection a nd

preservation of cultural resources using the techniques of preservation
mainte nance, repair and replacement-kind, to perpetuate the same d esign,
scale, form , a nd mate rials over time. Preservatio n guidelines arc derived

from the Guidelines for the Treatment of Cu ltural Landscapes. Preservation
mainte nance o bjectives for a specific orchard or fru it trees may be detailed
i11 au 01d1anJ Ma11age111e11t P la11. Tl1i~ ty pe uf pla 11 ue~criue~ tl1e l1i~tu1 y,

significan ce, and existing conditions of an orchard or fruit trees, and can
define management objectives an d describe maintenance regimens for
preservation, or to implement restoration or rehabilitation treatments.
Prese rvation maintenance actions fo r a historic orchard or fruit trees
may involve all or some of the following activities : winter and/or summer
pruning, weeding, aerating, mowing, cultivating, mulching, integrate d
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pest management, fruit thinning, fruit harvesting, irrigating, fertilizing,
monitoring, and documenting activities . Preservation main ten an ce
activities should be performed by qualified personnel with training in the
cultural resource values of the orchard or fruit trees and the man agement
objectives.
When a historic orchard , a group of fruit trees, or a single fruit tree is in
p oor or unstable condition, NPS CRM policy calls for interim stabilization
actions to be taken until the reso urce can receive preservation mainten ance
or ultim ate treatment. Stabilization is an interim step involving actions of
temporary longevity to prevent the further d eterioratio n of the condition
of the resource. Stabilization actions in historic o rchards or fruit trees
may involve deadwood removal, bracing, sucker re moval, en croaching
vegetation removal, brush-hogging, mowing or aerating the orchard fl oor,
irrigating and mulching. Germplasm conservatio n may also be performed
as part of stabilization. Evaluation by a qualified orchard specialist should
be performed before stabilizatio n actions are und ertaken.

Stabilization

When the cultural resource management objectives of an orchard or fruit
trees involve treatments other than preservation maintenance, a treatment
plan is prepared. Four types of treatment are d efined by NPS CRM policy
and the Secretary nf the lnterinr's Standards: preservation, restoration,
rehabilitation, and reconstruction. A treatment plan defines the type of
treatment and provides recommendations or actions needed to implement

Treatment

treatm e nt. The treatm e nt pl::in fo r ::i n orch ::i rd o r fruit trees m::iy be p::irt

of a Cultural Landscape Report (CLR), which describes the histor y,
significan ce, and integrity of a cultural landscape (Part I) and provides
a treatm ent pla n fo r t he la ndscape (Part II). T he treatment plan for a n

orchard or fruit trees that are part of a larger cultural landscape sh ould be
consistent and compatible with the treatment, significance, and period of
s ig nificance of the land scape as a w h o le. An Orchard Managem ent P lan

may be prepared after a CLR to provide more detailed information on the
implementation of a treatment plan.
T he Guidelinesfor the Treatment of Cultural Landscapes provide standards
for the four types of treatment.
Preservation stand ards require retention of the greatest amount of
historic fabric, including the landscape's historic form, features, an d
d etails as they have evolved over time.
Restoration standards allow for the depiction of a landscape at a
particular time in its history by preserving materials from the period
of significance and removing materials from o ther periods.
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Rehabilitation standards acknowle dge the need to alter or add to a
cultural landscape to accommodate continuing or new uses while
retaining the landscape's historic character.
Reconstruction standards establish a framework for recreating a
vanished o r n on-surviving land scape with new materials, primarily
for interpretive purposes .
T he treatment plan for an orchard or fruit trees should be based on
clearly defined management ob jectives that are compatible with the type
and level of significance of the property. The plan may include drawings
and construction details for the removal and replacement of fruit trees
or encroaching vegetation, or for the re-establishment of orchard floor
vegetation, circu lation routes, boundary demarcations or other features.
Treatment plans are prepared and imple mented by personnel who meet
the qualification s required by the Secretary of the Interior's Standards.
Restoration and rehabilitation treatment actions fo r orchards and fruit
trees may involve the propagation of replacement trees using cuttings of
appropriate scion wood and potential grafting with appropriate rootstock
material. Restoration or rehabilitation treatments may involve re-planting
with custom-propagated replaceme nt trees and the fo llow-up care of
browse and sunscald protection, and irrigation until establishment.
Germplasm Conservation

After the implementation of treatment, N PS CRM policy calls for the
ongoing protection and preservation of the orchard or fruit trees as cultural
r esources, throu gh th e r esumpti on o f cycli c preservatio n m ainte n a n ce

and monitoring activities, to be d ocumented over time. Germplasm
conservation is recommended as a long-term preservation strategy for a
significant o r ch ard, grou p of fruit trees o r single fruit tree .

Germplasm conservation preserves the genes of each variety and
eac h species (fu ll co mple m e nt of ge n otypes) present, in p e rpetuity.
Conservation can be achieved by two means: on e, through a living
collectio n of trees representing all of the genotypes of the orchard or
fruit trees a nd m aintained off-site, su c h as in a plant nursery, and two,

through cryogenic means, involving the USDA National Plant Germ plasm
Repositories. Cryogenically conserved germ plasm is plant tissue held at
:suu-zern teu1p e1atu1e:s iu liyuiu uitrni:;e11, wl1id1 cau ue tl1 aweu la ter a11J

used to propagate replacement trees.
Germplasm conservatio n uses fruit tree cuttings from the scion. All scions
of the same variety have the same genotyp e and therefore it is unnecessary
to conserve the germplasm of ever y scion in an orchard or a group of
fruit trees. Instead, germplasm conser vation should focus on preser ving
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each variety within each species present. Germ plasm cuttings are taken
from dormant shoots with seve ral rep licates (multiple individuals) of the
same species and same variety during the do rmant season. Conservation
using the USDA National Plant Germ plasm Rep ositories will involve the
development of a p artn ership agreement with the agen cy.
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National Parks with Fruit Trees
More than 50 Years Old
(Adapted from Inventory and Conservation of Genetic Resources in the Form
ofHistorically Significant Fruit and Nut Trees in the National Park System,
by Wi lliam Coli and Nora Mitchell , 1992. )
Northeast Region
Acadia N ational Park

Adams Natio nal Histo rical Park
BookerT. Washington National Monument
Boston National Hi storical Park

Cape Cod National Seashore
Delaware Water Gap National Recreation Area
Ediso n National Historic Site
Eisenh ower National Historic Site
Eleanor Roosevelt National Histo ri c Site
Fire Isla nd National Seashore
Fredericksburg and Spotsylvania National Military Park
Friends hip Hill National Historic Site
G eorge Washingto n Birthplace National Monument
Gettysburg National Military Park
Hampto n National Historic Site
Home of Franklin D. Roosevelt National Historic Site
Hopewell Furnace National Historic Site
Martin Van Buren Nati o nal Histori c Site
Minuteman National Hi storical Park
i'v1.orristown National I listorical Park

New Ri ver Gorge National River
Richmond National Battle.field Park
Sagamore Hill National Hi sto ri c Site

Salem Maritime National Historic Site
Saratoga Nati o nal Historical Park
Saugas Iron Works National Histo ri c Site
Shenandoah Natio nal Park
Springfield Armory National Historic Site
Statu e of Liberty Natio nal Monument
Theodore Roosevelt Inaugural National H istoric Site
Valley Forge Natio nal Histo rical Park
Vanderbilt Mansion National Histori c Site
Women 's Rights N ati o nal Histo ri cal Park
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National Capital Region

Antietam National Battlefield
Catoctin Mountain Park
l. h Ps::i p P::i kf' :incl Ohi o l.::i n::i l N::i tinn ::i l Hi storiC'::i l P::i rk

Colo nia l Nati onal Histori cal Park
Manassas National Battlefield Park
Oxon Hill Farm
Piscataway Park
Prince Will iam Forest Park
Southeast Region

Andersonville National Histori c Site
Andrew Jo hn son Nati onal Historic Site
Big South Fork Nati onal River
Biscayne National Park
Blu e Ridge Parkway

Canaveral Natio nal Seashor e
Carl Sandburg H om e Natio nal Historic Site
C hi ckamauga an d Chattanooga Natio n al M ilitary Park

Cowpens National Battlefi eld Park
Cumberland Gap National Historical Park
Cu mberl and Island Natio nal Seasho re
Fort Do nelson National Battlefield
Fort Frederica National Monum ent
Fort Matanzas National Monument
Fort Pu laski Natio nal Monument
G reat Smo ky Mountains National Park
J ean Lafitte National Historical Park and Preserve
Kennesaw Mountain National Battlefield Park
Mammoth Cave Natio nal Pa rk
Natchez Trace Parkway
N inety Six National Historic Site
O cmulgee National Monument
Shi lo Natio nal Military Park
Midwest Region

Apostl e Islands National Lakeshore
Buffalo National River
Cuyahoga Valley National Park
Effigy Mounds National Monument
Fort Scott Natio nal Histori c Site
George Washington Carve r National Monument
Herbert Hoover National Historic Site
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Homestead Nati onal Monument of America
Hot Sprin gs Natio nal Park
Indiana Dun es Natio nal Lakesho re
Isle Royale Natio nal Park
L incoln Boyhood Natio nal M e m o ri a l

Lincoln Ho me National Histo ri c Site
O zark National Sce nic Riverways
Pea R idge Natio na l Mil itary Park

Picture d Rocks National Lakesho re
Pipesto ne National Monument
Sain t Croix Natio nal Scenic Riverway
Sleepin g Bear Dunes Natio nal Lakeshor e
William Howard Taft Nati onal Historic Site
Wilson's Creek National Battl efi eld
Wind Cave Nati onal Park
lntermountain Region

Aztec Ru ins Nati onal Monument
Bandelier Nati o nal Mo num ent
Big Be nd Nati o nal Park

Bighorn Canyon Nati o nal Recr eati o n Area
Can yon de Chell y National Mo nument
Capitol Reef Natio nal Park

Carlsbad Caverns National Park
Chi ricahua National Monu ment
Colorado National Monument
Coronado Natio nal Monum ent
Din osaur Natio nal Monument
Fort Davis National Histori c Site
G lacier National Park
G len Canyon Natio nal Recreation Area
G rand Can yo n Nati onal Park
Gu adalupe Mou ntain s Natio nal Park
Hubbell Tradin g Post Nati onal Historic Site
Lyndon B. Johnson National H istorical Park
O rgan Pipe Cactus Natio nal Monument
Pecos Natio nal Histo ri cal Park
Pipe Spring N atio nal Monument
Tu macacori Natio na l Mo n um e nt

Salinas Pu ebl o Missio ns Natio nal Mo nument
Zion Natio nal Park
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Pacific West Region

Channe l Islands Natio nal Park
D eath Vall ey Nati o nal Park
F11gPn f' 0 ' NPil N:itinn::i l Hi.c;tnri r Sitf'

Fort Vancouver Nati onal Histo ric Site
Golden Gate National Recreation Area
G reat Basin Natio nal Park
Hawaii Volcanoes National Park
J ohn Day Fossil Beds National Monument
J ohn M uir National Historic Site
J oshua Tree National Monument
Kalaupapa National Historical Park
Lake Roosevelt National Recreation Area
Lewis and Clark National H1stoncal Pa rk
Manzanar Natio nal Historic Site
Mojave National Preserve
Ne L Perce NaLiunal HisLU rical Park

North Cascades National Park Service Compl ex
O lympic National Park
P o int Reye s N atio nal Sea s hore

Pu'uhonua o Honaunau National Historical Park
Redwoods National Park
S::in J11 ::in fc;l::i nrl N::itinn::i l Hi.c;tnrirn l P ::i r k

Santa Monica Mountains National Recreatio n Area
Sequoia and Kings Canyon Natio nal Park
Whiskeytown Nati onal Recreati on Area
Whitman M ission Natio nal Histo ri c Site
Yosemite Natio nal Park
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List of Repositories
Smithsonian Institution

Horticu ltu re Branch Library.
Arts and Indu stries Bui lding
9 Jeffer so n D rive, SW
Was hi ngton, D C, 20560
Adams Library
Ad a ms Natio na l I Tisto rical Par k

135 Ada ms Street
Quincy, Massachusetts 02169-1749
Cu rator 6 17 77y 11 77

www. nps.gov/adam
Massachusetts Horticultural Society Library

Elm Ban k H o rticulture Center
900 Washington Street (Ro ute 16)
Well esley, Massachusetts 02482-5725
T homas Herrera- M ishl er, Executive Directo r
617 933-4955
www. mass ho rt.o rg
National Archives at College Park

8601 Ad elphi Road
College Park, Mar ylan d 20740-6001
www.archives.gov/dc-metro/college-park
United States Department of Agriculture (USDA)

Nati o na l Agr icultu ral Library
10301 Baltimore Ave nue
Belt svill e, M a r yla nd 20705-2351

301 504-5755
www. nal.usda.gov
USDA
National Germplasm Resources Laboratory

10300 Baltim o re Boulevard
Room 103, Buildin g 003, BARC-West
Beltsvill e, Maryland 20705
Gar y K inard, Acting Research Leader
301 504-6235
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USDA, Agricultural Research Service
Nationa l P lant Germ plasm System
http://sun .ars-grin.gov/npgs
National Plant Germplasm Repository for Pear - Corvallis, Oregon

USDA, Agricu ltural Research Ser vice
33447 SE Peoria Road
Co rvallis, O regon 9 7JJJ-2521
Ki m Hum mer, Research Leader, Cu rator
541 738-4200
cor@ars-grin .gov
National Plant Germplasm Repository for Citrus and Dates Riverside, California
USDA, Agricu ltural Research Ser vice
1060 Marti n Luther King Bou levard
Riverside, Californ ia 92507-5437
Robe rt Kru ege r, Curator

951 827-4399
r ivrk@ars-gr in.gov
National Plant Germplasm Repository for Tree Fruit/Nut Crops
and Grapes - Davis, California
USDA, Agric ul Lu ral Resea rch Servic e
O ne Sh ie lds Avenu e, UCO
Davis, Californ ia 956 16-8607
Ed Stove r, Cu rator
530 752-7009
dav@ars-gr in.gov
National Plant Germplasm Repository for Subtropical
Horticulture - Citrus
Subtro p ical Ho rti cultural Research Station
USDA, Agricu ltu ral Research Ser vice
13601 O ld Cutler Road
M iami, F lorida 33158
To mas Ayala-Sil va, Ray mo nd Schnell , Cu rato rs

305 254-3635
mia@ars.gr in .gov
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National Plant Germplasm Repository for Tropical Fruit and Nuts
USDA, Agricu ltural Research Service
P.O. Box 4487
928 Stainback Highway
I lilo, I Iawaii 96720
Francis Zee, Curator
808 959-5833
fzee @ pbarc.ars.us da.gov
National Collection of Genetic Resources for Pecans and Hickories
USDA, Agricu ltural Research Service
10200 FM 50
Somervill e, T X 77879
L.j. Grauke, Curator
979 272-1402
brwlg@ars-gri n.gov
National Plant Germplasm Repository for Apples
USDA, Agricu ltural Research Service
Plant Gene tic Resourc es Unit
Cornell University Experiment Statio n
630 W. North Street
Ge neva, New York 14456-0462
Phi lip Porslinc::, Acting Rc::sc::arch Lc::adc::r

315 787-2390
Phili p.Forslin e@ars.usda.gov
New York Horticultural Society Records
The Lu Esther T. Mertz Library
The New York Botanical Garden
2ooth Street and Kazi miroff Boulevard
Bronx, New York 10458-5126
718 817-8604
http://Ubrary.nybg.org
Pennsylvania Horticultural Society Mclean Library
100 N. 20th Street
Philade lphia, Pennsylvania, 19103-1495
Reference Librarian: 215 988-8782
www.pennsylvaniahorticulturalsociety.org
Relevant Organizations
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Relevant Organizations
American Horticultural Society

River Farm
7931East Bou leva rd Drive
Alexandria, Virginia 22308
703 768-5700
800 777-7931
www.ahs.org
American Pomological Society

University of Pennsylvania
103

Tyson Building

Univers ity Park, Pennsylvania 16802
aps@psu.edu
http://americanpomological.org
American Society for Horticultural Science

www.ashs.org
Brogdale Horticultural Trust

National Fruit Coll ectio n
Brogdale Farm Road
Faversham
Kent, M E13 8X2
United Kingdom
From U.S. 01144 1795-535286
www.brogdale.org
California Rare Fruit Growers

www. crfg. o rg
East of England Apples and Orchards Project

www.applesand orchard s.org.uk
Foundation Plant Services

University of California - Davis
1 Shield s Avenue
Davis, Californi a 95616-8600
530 752-3590
fpms@ ucdavis.edu
www.fpms.ucdavis.edu
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Fruit and Nut Inventory

Seed Savers Exc hange
Rural Route T hree
P.O. Box 239
D ecorah , Iowa 52101

319 382-5990
Homa Orchard Sociaty

www. ho meo rchardsociety.org
International Society for Horticultural Science

www.is hs.org
Mount Vernon Research and Extension Unit

Washington State Unive rsity
16650 State Route 536
Mou nt Vernon, WA 98273
http://mtvernon .wsu .edu
Indiana Nut Growers Association

www.nutgrowers.org
International Fruit Tree Association
P.O. Dox 5006

Wenatchee, WA 98807
www. ifru ittree.org
Midwest Fruit Explorers

www. midfex.org
National Park Service
Olmsted Center for Landscape Preservation

Boston National Historical Park
Charlestown Navy Yard
Quarter s C
Boston, Massac husetts 02129
www. np s.gov/oclp
Nebraska Nut Growers Association

University of Nebraska
122 Mussehl Hall
Lincoln, Nebraska 68583-0716

206

Fruitful L egacy

P ART

Ill: OR GANIZATIONS

North American Fruit Explorers

Jill Vorbeck
Route One, P.O. Box 94
Chapi n, Illinois 62628
217 245-7589

www.nafex.org
North Nut GrowQrs Association

www. northern nutgrowe rs.org
NRSPS/IR-2 Virus-Test Fruit Tree Collection

Irrigated Agricultu re and Research Center
Washington State Unive rsity
24106 North Bunn Road
Prosser, Washingto n 99350
(509) 786 925 1
bhowell @tricity.wsu. edu
www.nr sp5.wsu .edu
Thom as Jefferson Center for Historic Plants

Monticello
P.O. Box 316
Charlottesville, Virginia 22902
(804 ) 984 9821

www.monticello.org
Western Cascade Fruit Society

http://www.geocities.com/wcfsfruit
Western Washington Fruit Research Foundation

www.wwfrf.org
Worcester County Horticultural Society

Tower Hill Botanical Garden
11 French Drive
P.O. Box 598
Boylston , MA 01505-0598
www.towerhi ll bg.org
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Glossary
Cultivar

T he abbreviated term for a "cultivated variety. " A man- made vari atio n
within a species. The name of the cultivar follows the genus and species and
is denoted by single quotation marks. The initial letters of th e cu ltivar name
a re capitalized, e.g., Pyrus communis 'Winter Bartlett,' and the cultivar
name is not italicized (see also: "variety").
Clonal dwarfing rootstock

A commercial horticu lture term for dwarfin g rootstocks that are cl ones
o r genetically id entical to each other. Dwa rfing rootstocks are clon ed to
p erpetuate desirable characteristi cs and to guarantee a rootstock's abi lity
to con fe r th ese characteristi cs upon the scion, such as ex tent of dwarfness,
disease r esistance, and youthfu I bearing of fruit.
Clone

T he scio n portion of a tree propagated by grafting. A clon e is gen etically
id entical to th e par ent. C lo nes, as opposed to seedlings, do not have geneti c
variation (see also: "scion").
Cultural resource

Term for a building, site, district, object, o r structure evaluated as
historicall y signifi cant.
Dwarfing rootstock

A roo tstock that limits the height of a grafted tree to be sho rter than the
standard height (see also: "dwarf tree").
Dwarf tree

A tree grown on a rootstock that limits its final height to be sho rter th an th e
standard height. D warf trees are ge nerall y classified as semi-standard , about
two thir ds of standard he ight; semi dwarf, about half of standard he ight; and
dwarf, about one third of standard height.
Espalier

A method of training and pruning trees in which bran ches are train ed
ho ri zontall y in a single plane, usuall y again st a wall , fence o r trell is.
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Evaluation

Nati o na l Register term fo r the process by which th e significance and
integrity of a histori c property are judged and eligibility for listing in the
National Register of Historic Places is determined.
Germ plasm

The genetic materi al, especially its specific mo lecular and chemical
constitution that forms th e physical basis of heredity and is transm itted
fro m o ne gene ration to the next. When app lied to plants, it is th e term given
to seed or any vegetative material from which plants can be propagated.
Grafting

A m eth o d of propagation in which two differ ent p lants are jo in ed togethe r
in o rd er to take advantage of th e sp ecial characteristics of each (see also:
"rootstock" and "sc io n").
Graft union

The joint between th e two parts of th e grafted tree which have grown
together. Whe n visible, the union appears as a line, scar, indent, or change
in bark pattern o n the tree trunk. T he height of th e graft union on th e trunk
has varied over time, an d during the 191h ce ntury, was commonly buried at
p lanting (see also: "grafting" ).
Historic context

National Register term for an organizing stru cture for interpreting history
th at groups information about histo ric properties which share a commo n
th eme, common geographical area, and a comm o n time period. The
development of historic contexts is a found ation for deci sions about th e
planning, identifi cation , evaluation, registration, and treatment of historic
properti es, based upon comparative historic signifi cance.
Hbtoric

inl~grily

Nationa l Register term fo r the unimpaired ability of a pro pe rty to convey its
historical signifi cance. Integrity is a measu r e of the physical authenticity of
a historic property or cultural resource.
Historic significance

National Register term for the val ue or importance of a histori c property
within th e patte rns of Ameri can histor y, in re lati o n to a histo ri c context.
Significa nce may be in association with important events o r perso ns, or fo r
impo rtance in desig n or constru cti o n, o r to r into rmati on potential.
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lnterstem

A grafting meth o d in which th e roo tstock and scio n are jo ined by an
interme diate graft, known as th e interstem (see also: "grafting").
Low headed tree

The term for a tree with a scaffo ld bo rn e upo n a short trunk. The head or
po int of attachment of the main branch es t o the trunk is set by pruning
in th e first or second year after plan ting. T he practice of low head ing or
creatin g fruit trees with a low head o n a sho rt trunk, was used to contro l
height in the transition from standard to dwarf trees between 1881and1945.
National Register of Historic Places

The Nati o n's o fficial list of cultural r esources wo rthy o f preservati o n.
Authori ze d under th e N ational Historic Prese rvati on Act of 1966, the
Nationa l Register is part of a nati o nal program to coordin ate and suppo rt
public and private efforts to identify, evaluate, and protect our histori c and
a rcheological resources. Prop erties listed in th e Register include districts,
sites, buildings, structures, and objects that are signifi cant in Ameri can
histor y, architecture, archeology, engin eering, and culture. Th e Natio nal
Register is administered by th e N ati o nal Pa rk Se rvice, whi ch is part of th e
U.S. Departm ent o f the Interi o r.
Naturalize

A te rm used to describe th e ability of some plant species to sexually
reprodu ce outside of their native ecosystem s, i.e., th ei r ability to sexually
repro du ce themselves as no n-native o r exoti c plan ts.
Perry

An alcoholi c beve rage made of ferm ented p ear jui ce. It is similar to cider,
in th at it is made using a similar process and often has a similar alcoholic
content, aro und 8.s % al coho l by vo lume. The word is derived fro m the
French, p oi r e.
Pomo logy

The scie ntifi c study an d culti vatio n of fruits, parti cular tree fruits.
Registration

Nationa l Register term for the process by whi ch a historic property is
docum ented and no minated or determin ed eligible fo r listin g in th e
N ationa l Register of Histor ic Places.
Rootstock

The term used in grafting to refer to th e root system (see also: "scio n").
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Scaffold

The fra mework of major branch es growing from th e trunk o n a tree.
Scion

T he term used in grafting to refer to th e upp er p ortio n of the g raft , typicall y
the aerial portion of the grafted tree.
Seedling

A tree grown fro m see d.
Sport

A genetic variation on a part of a tree, su ch as a limb, with differ ent
characteristics, si1 ch as redd er frni t .

Spur-type variety
A strain of a variety m ani fested as trees w ith m ore fruit-bearing spurs a nd

fewer vegetative shoots than the parent variety.
Standard tree

A tree grown on its own roots or grafted to a seedl ing rootstock that all ows
the tree to reach its natural height (see also: "dwarf tree").
Strain

A variation within a specific variety or a sp ecific cultivar (see also:
"vari ety" and " cultivar").
Variety

A naturall y occurring variation within a species. Th e va ri ety name is a Latin
name written after the genu s and species. T he variety name is italic ized
along with the genus and species, e.g., Prunus cerasifera atropurpurea (see
alsu: "L'.ulliva r ").

Vegetative propagation

The process of producing a new plant from a portio n of another plant, such
as a stem or a branch. Also known as asexual reproduction, the process
does not involve the mi xing of genes fro m differ ent par ents as in sexual
n::µruum:Liu11. T ilt: 11t:w uff~µ1i11g

i~

gt:11 t:Lil.:ally iut:11Lil.: al ur a du 11 t: uf Ll1t:

parent.
Whip

The term for an unbranched young tree typicall y one to two years old.
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As the nation's principal conservation agency, the Department of the Interior has the responsibility
for m ost of our nationally owned public lands and natural resources. This includes fostering sound
use of our land an d water resources; protecting our fish , wildlife, and biological diversity; preserving
the environmental and cultural values of our national parks and historical places; and providing for
th e enj oyment of life through outdoor recreation. Th e department assesses our energy and mineral
resources and works to ensure that their development is in the best in terests of all our people by encouraging stewardship and citizen participation in their care. The department also has a major responsibility for American Indian reservation communities and for people who live in island territories
und er U.S. administration .
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