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PRECAUTION

Pesticides used improperly can be injurious to man, animals, and plants. Follow the directions and
heed all precautions on the labels.

Store pesticides in original containers under lock and key—out of the reach of children and
animals—and away from food and feed.

Apply pesticides so that they do not endanger humans, livestock, crops, beneficial insects, fish, and
wildlife. Do not apply pesticides when there is danger of drift, when honey bees or other pol-
linating insects are visiting plants, or in ways that may contaminate water or leave illegal resi-
dues.

Avoid prolonged inhalation of pesticide sprays or dusts; wear protective clothing and equipment
if specified on the container.

If your hands become contaminated with a pesticide, do not eat or drink until you have washed.
In case a pesticide is swallowed or gets in the eyes, follow the first aid treatment given on the
label, and get prompt medical attention. If a pesticide is spilled on your skin or clothing, remove
clothing immediately and wash skin thoroughly.

Do not clean spray equipment or dump excess spray material near ponds, streams, or wells. Be-
cause it is difficult to remove all traces of herbicides from equipment, do not use the same equip-
ment for insecticides or fungicides that you use for herbicides.

Dispose of empty pesticide containers promptly. Have them buried at a sanitary land-fill dump,
or crush and bury them in a level, isolated place.

NOTE: Some States have restrictions on the use of certain pesticides. Check your State and local
regulations. Also, because registrations of pesticides are under constant review by the Federal
Environmental Protection Agency, consult your county agricultural agent or State Extension spe-
cialist to be sure the intended use is still registered.

This handbook updates information on cherry production that formerly appeared in Farmers’
Bulletin 2185, “Growing Cherries East of the Rocky Mountains,” and its predecessor, Farmers’
Bulletin 776, of the same title.
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Sweet Cherries: Production, Marketing, and Processing

By H. W. FoGLE," J. C. SNYDER,” H. BAKER,” H. R. CAMERON,’
L. C. CocHRAN,® H. A. SCHOMER,” AND H. Y. YANG*

INTRODUCTION

Climatic conditions in the Pacific Coast
States are very different from those in the
Great Lakes cherry areas. Cultivars (varieties
developed under cultivation) grown are differ-
ent in the western and eastern growing re-
gions. Utilization varies widely, even among
tk e Pacific Coast States. Many western cherries
are grown under irrigation, while those in east-
ern orchards are grown mostly under natural
rainfall. The western shipper requires culti-
vars firm enough to withstand transportation
for 3,000 miles and several days on the grocer’s
shelf, whereas the eastern grower uses soft-
flashed cultivars because of their greater rain-
cracking resistance.

Despite these variations between growing
regions, it appeared desirable to have a publi-
cation combining such recent developments as
n2w cultivars and new harvesting and handling
rethods with the considerable, but widely dis-
persed, published material on sweet cherries.
Since about 80 percent of the sweet cherries
are produced in the Western States, it appeared

! Research horticulturist, Fruit Laboratory, North-
eastern Region, Beltsville, Md.

* Deceased. Formerly Extension horticulture special-
ist, Washington State University, Pullman, Wash.

? Retired. Formerly assistant chief, Fruit and Vege-
table Insect Research Branch, Entomology Research
Division, Agricultural Research Service.

'Plant pathologist, Oregon State University, Cor-
vallis, Oreg.

> Retired. Formerly chief, Fruit and Nut Crops
Research Branch, Plant Science Research Division,
Agricultural Research Service, Beltsville, Md.

* Retired. Formerly plant physiologist, Market Qual-
ity Research Division, Agricultural Research Service,
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"Food technologist, Oregon State University, Cor-
vellis, Oreg.

logical to prepare such a publication primarily
for western conditions, with variations noted
as appropriate for eastern producing areas.

The sweet cherry is considered to be native
to the Caspian-Black Sea region (30)® and
perhaps to parts of Asia as far east as north-
ern India (58). From these areas, men and
birds apparentl: spread seeds to all of contin-
ental Europe.

Early colonists brought sweet-cherry seeds
to America and established orchards. Natural
spread occurred in the eastern United States,
and large specimen trees were often found in
open pastures or forests. Propagation of trees
by grafting in America started about 1767,
some 140 years after the first records of cherry
culture in America (71).

Settlers brought sweet cherries with them
to Michigan, Indiana, Illinois, and Missouri in
the period from 1700 to 1750.

Franciscan monks were cultivating sweet
cherries in California missions by the end of
the Revolutionary War. A few of the “forty-
niner” gold miners began cultivation of cher-
ries and other fruits. However, modern cherry
growing in the West began with Henderson
Lewelling, who in 1847 transported nursery
stock from Iowa to western Oregon by oxcart
and established orchards. Later, lacking suit-
able understocks, the Lewelling nursery, then
headed by Henderson’s brother, Seth Lewelling,
grew large numbers of cherry trees from seeds.
From these, the cultivars ‘Bing’ and ‘Republi-
can’, and later, ‘Lambert’ originated.

‘Napoleon’ was renamed ‘“Royal Ann”’ by the
Lewelling brothers after its label was lost en-

fItalic numbers in parentheses refer to Literature
Cited, p. 85.
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route during the overland journey. These four
cultivars have comprised nearly all of the com-
mercial acreage in the West until the present
time.

BOTANICAL CLASSIFICATION

The sweet cherry (Prunus avium L.) is a
drupe or stone fruit belonging to the family
Rosaceae. It has a basic chromosome number
(n) of 8. Nearly all sweet cherries are diploid
(2n=16), although occasional tetraploids
(4n=232), which bloom sparsely and are un-
productive, occur from the union of unreduced
gametes. Rarely, triploids have been found.
Duke cherries, P. Gondouini (Poit. and Turp.)
Rehder, [(P. effusa (Host.) Schneid.)], arise
from the cross of tetraploid P. cerasus L.
(commonly known as sour cherry, tart cherry,
pie cherry, or red cherry) and unreduced pollen
(2n) of the sweet cherry. The tetraploid duke
cherries are productive in varying intermediate
degrees between the two species.

Numerous attempts have been made to sep-
arate sweet cherries into distinct subspecies.
Although some rather distinet botanical differ-
ences are evident in the wild state, hybridiza-
tion of the cultivated forms confuse any such
attempt at classification. Therefore, it is more
practical to separate cultivars into two rather
distinct pomological groups:

1. The bigarreaus, which have firm-
fleshed fruits, and

2. The Guigne, Gean, or Heart group,
which have soft, tender flesh.

Only bigarreau-type cherries are firm enough
to withstand commercial handling. Heart-type
cherries often are satisfactory for backyard
use, however.

Both of these groups can be further divided
on the basis of skin color into dark and light
types. The so-called “black” cherries are ac-
tually reddish-purple or mahogany, and the
so-called “white” ones are actually yellow, usu-
ally with pink blush.

Botanically, cherries are more closely re-
lated to plums than to peaches or apricots.
Some borderline Prunus species are difficult to
classify definitely into one or the other group.
Cherries generally differ from plums in that

leaves emerging from buds are folded length-
wise in contrast to being rolled in plums.
Also, in cherries, the stone is more globular,
the fruit and stone are smaller, and the flowers
occur in corymbose, rather than unbelliferous,
clusters.

Sweet-cherry trees that are untrained and
unpruned form a large tree with strong cen-
tral leaders. Generally, they are long-lived
trees, which will attain greater height and
breadth than can be handled economically in
commercial practice (fig. 1). Hence, some care
in training the young tree, pruning to produce
and maintain wide-angled limbs, and forcing
early fruiting are helpful in controlled growth
and mature tree size. When fully hardened,
sweet-cherry trees are hardier than peaches
but more tender than most apple varieties.
However, trunks, crotches, and terminal wood
of sweet-cherry trees are susceptible to early
fall freezes.

Leaves and fruits of sweet cherries are larger
in general than those of other cherry species.
Petioles may be glabrous or may have sparse
to dense pubescence. Large, prominent glands,
often bright red, occur at the base of leaf blades
and on the petiole.

Flowers are white-petaled and usually sin-
gle, although double-flowered types occur. In-

. 2P

PN-3042

FIGURE 1.—A large bearing sweet-cherry tree. Note

the natural spread of the tree as a result of ample

space. This tree regularly produced more than 1,000 1b.
of fruit each year.
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florescence buds contain 1 to 5 flowers, usually
2 or 3, forming a shortened corymb upon open-
ing.

Fruits vary from round through ovate to
long heart shapes. The stylar scar often is
conspicuous. The stem cavity ranges from very
shallow with symmetrical shoulders in the oval
shapes to deep, abrupt ones with prominent
shoulders in the heart shapes. Sutures are usu-
ally inconspicuous. Flesh color ranges from
yellow to dark purplish-red, almost black, and
is controlled by one genetic factor (26, 41).
Skin color varies from yellow, to yellow with
a pink blush, through shades of mahogany, to
almost black. Although quantitative inheri-
tance of skin color first seemed probable, one
major factor and a hypostatic one appear to
explain the segregation classes that occur (41).
Additional modifying factors may operate.
Stem length may vary from about an inch to
nearly 8 inches. The stone is elliptical to
roundish, smooth, and free to semiclinging to
the flesh. Pits are distinctive morphologically
and thus are useful in identifying cultivars.

For rootstocks, seeds are used of mazzard, a
term used to denote small-fruited, usually un-
ctltivated, P. avium, or of the St. Lucie cherry,
P mahaleb L. The ‘Stockton Morello’, P. cer-
asus, is a preferred rootstock where soils are
too wet for mazzard rootstocks. Other root-
stocks that have been used to a limited extent
are P. fruticosa Pall.,, (the European ground
cherry), P. fontanesiana Schneid. (a mazzard
x mahaleb hybrid), P. pensylvanica L., P. ser-
rvlata Lindl.,, P. “dropmoreana’”, P. incisa
Thunb., P. nipponica var. kurilensis (Miy.)
Wils., and other P. cerasus cultivars.

AREAS OF ADAPTATION

Sweet cherries are not well adapted to most
areas of the United States. Despite the fact
that it has been a favored home garden fruit
and tried in every part of the country, the
sweet cherry is limited in commercial produc-
tion principally to seven western and four
Great Lakes States. In the last 2 decades, Cali-
fornia, Oregon, Washington, and Michigan ac-
counted for about 80 percent of the trees and
more than 85 percent of the U.S. production.
The following compilation (table 1) from US-

DA Agricultural Statistiecs and U.S. Census
data shows the distribution of sweet-cherry

production and reveals possible trends in the
United States.

IMPORTANCE OF CROP

The annual U.S. production of sweet cherries
averaged more than 90,000 tons in the years
1951 through 1970, and more than 113,000
tons in the last 5 years of this period. In the
second of these decades, more than 100,000
tons were produced each year except 1963,
1965, and 1968. Peak production of 136,390
tons occurred in 1949, and a similar yield oc-
curred in 1971. The 1970 crop of 121,650 tons
had a farm value of more than 40 million dol-
lars, about an average return from crops in the
past decade. Crop prices are affected by unusu-
ally heavy or light crops, and total value tends
to fluctuate less than production.

Almost 3.9 million trees, 37 percent of which
were nonbearing, were reported in the 1964
census, as compared to less than 2.3 million in
1959. Approximately 4.1 million sweet-
cherry trees were reported in the 1969 census.
Twenty-eight percent of these were nonbearing
trees.

Each of the eight top-producing States showed
increases in the number of nonbearing trees in
1959 as compared with 1954 (table 1). Con-
tinued expansion of sweet-cherry plantings
was evident in the 1964 trees census, particu-
larly in Washington, Oregon, Montana, Michi-
gan, and Colorado, but expansion had ceased
in California, New York, and Pennsylvania.
Other producing States were about maintaining
their planting rate. In the Pacific Northwest,
part of the increase was accounted for by re-
placement of trees lost in the severe fall freeze
of 1955. Most of the rest represent substantial
new plantings in all major sweet-cherry areas,
reflecting the relatively favorable returns of
recent years.

About 35 percent of marketable sweet cher-
ries was sold on the fresh market each year
from 1960 to 1969. Previously about 40 percent
and as high as 48 percent were marketed fresh.
During the period 1955-70, between 10 and 20
percent of the crop was canned, and less than
1 percent was frozen each year. The remaining



TABLE 1.—Percent of total U.S. sweet-cherry production for a 22-year period, percent of total U.S. trees bearing and non-
bearing from 1959 and 1964 censuses, and percent change in number of nonbearing trees from 1954 to 1959 and from 1959
to 1964, by producing States

Percent of total U.S. trees?
Change in percent of

Percent of total U.S. production’ Bearing Nonbearing nonbearing trees
State 1950-59 1960 1961 1962-66° 1967 1968 1969 1970 1971 ¢ 1959 1964 1959 1964 1959/1954° 1964/1959
Calif _ = 30 34 27 26 15 28 24 21 24 28 25 28 18 +27 —-14
Oreg .. 24 18 25 25 35 17 28 33 24 23 21 19 23 +192 +57
Wash 19 16 21 18 21 13 19 20 24 11 14 11 22 +127 +159
Mich 11 20 14 18 16 24 17 17 15 19 23 29 26 +157 +12
N.Y 5 5 4 5 4 6 6 3 5 6 5 4 3 +33 —15
Utah 4 2 2 2 3 8 2 2 3 5 5 4 3 +33 +5
Idaho 3 2 2 2 2 1 2 1 1 2 2 2 1 +20 +6
Mont 2 2 2 1 2 1 <1 1 2 2 2 2 2 +223 +32
Pa . . 1 1 1 1 1 1 1 1 <1 2 2 1 1 -31 —6
Colo 1 1 1 1 1 1 <1 <1 <1 1 1 1 1 —-34 +44
Ohio 1 1 1 - 1 <1 1 <1 -31 —22

*From Crop Production, Annual Summaries (CR-FR-2-1) and Fruits, Non-Citrus, by States (FR-NT-2-1), prepared by USDA Statistical
Reporting Service, Crops Reporting Board, Washington, D.C. Reporting for Ohio ended in 1961.

2 From Census of Agriculture, Vol. IT General Report 1959:926-927 and 1964 :468-469.

" Average for 5-year period used because of extremely atypical distribution of the crops in 1963, 1965 and 1966.

* Indicated crop, from Crop Production (CrPR 2-2) release dated July 9, 1971, USDA Statistical Reporting Service.

 (Total nonbearing trees in 1959 + total nonbearing trees in 1954) x 100 — 100.
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percentage, as high as 50 percent, was brined
during this same period for manufacture of
maraschino, glacé, and candied cherries.

Use of sweet cherries varies widely in dif-
ferent producing areas. Oregon and the Great
Lake States market about 15 percent of their
production fresh and brine about two-thirds.
Celifornia markets about one-third of its pro-
duction fresh and brines about half. Washing-
ton (90) and the remaining western States
market more than two-thirds of their produc-
tion fresh. Washington divides the remainder
between canned and brined products, while

Montana, Idaho, Colorado, and Utah brine all
of their remainder.

The canning industry uses from 15 to 25
percent of the marketed volume in California,
Oregon, Washington, and the Great Lake
States. Favorable fresh-market prices, unusu-
ally large fruit size, and freedom from rain-
cracking reduce the volume for processing,
particularly in the Pacific Northwest States.
Washington is the only State reporting freez-
ing of sweet cherries for market. About 214
percent of the cherries sold in Washington
are frozen.

RESPONSES TO CLIMATE

WINTER- AND FROST-HARDINESS

When fully dormant, sweet-cherry trees
withstand minimum temperatures that kill
peach fruit buds and severely damage peach
trzes. However, cherry trees are very suscep-
tible to freezes before the hardening process
is completed. In 1955, many cherry trees in
the Pacific Northwest were killed or severely
demaged in the trunk and crotches by temper-
atures around 0° F. in mid-November (fig. 2).
These temperatures would not injure a dor-
mant cherry tree, but they had not been pre-
ceded by a killing frost in most areas. Thus
the hardening process was incomplete. There-
fcre, it is advisable to avoid late flushes of
growth and to promote early tree hardening
by withholding late summer or early fall ap-
plications of nitrogen, by avoiding heavy ir-
rigation in the early fall, and by the use of
fall-seeded cover crops.

Sweet-cherry fruit buds sometimes are killed
during the dormant period. ‘Bing’ buds tend to
withstand 2° to 4° lower temperatures than do
those of peach. Occasionally the difference may
be more than 4° because cherry fruit buds re-
spond to below-freezing temperatures more
rapidly than do peach buds in Washington
State tests.

Fruit buds are very sensitive to spring
frosts just preceding and during the opening
of flower cluster buds. Whereas a temperature
of 28° F. is considered critical for cherries

during the tight-cluster stage of flower open-
ing, the other stone fruits may endure 25° F.
or lower. During the bloom and after-bloom
periods, however, cherries will withstand about
as much cold as the other fruits at equivalent
stages of development.

RAIN CRACKING OF FRUIT

Rain during, or just preceding, harvest may
result in cracking of fruits. If the fruits dry
quickly or if temperatures remain cool until
the fruits are dry, cracking will probably not
occur. Often small cracks will heal sufficiently
to allow the fruit to be marketed. However,
large concentric ring splits around the stem
cavity or longitudinal splits across the sides or
stylar end permit the entrance of molds and
extraneous material. The cracked fruit requires
culling during the picking and handling op-
erations, often to the extent that picking costs
are not returned.

Warm rains followed immediately by sun-
shine are the conditions most favorable for
cracking. Soil moisture content apparently is
not a factor in cracking (726). Instead, os-
motic absorption of water through the skin of
the fruit appears to be responsible for crack-
ing. Higher soluble solids (sugars), greater
turgidity of the fruit, warmer water tempera-
tures, and greater skin permeability all favoxr
cracking.

Cracking of fruits as a result of rains dur-
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ing harvest is a major factor limiting the dis-
tribution of sweet-cherry production. While
large differences in rain-cracking resistance
between cultivars do not exist, this hazard can
be somewhat reduced by selection of cultivars.
The ‘Bing’ cultivar is quite susceptible to crack-

ing and is not adapted to many fruit-growing
areas for that reason. On the other hand, ‘Bing’
is the leading cultivar in the western States,
where its firmness for long-distance shipping
overshadows the cracking hazard. ‘Lambert’
appears susceptible to fruit cracking in the

PN-3043 PN-3044

PN-3045 PN-3046

FIGURE 2.—Recovery of cherry trees by May 1956 from the fall 1955 freeze in the Pacific Northwest. Pro-
gressively less damage and greater recovery are shown by trees of A4, ‘Bing’, B, ‘Lambert’, C, ‘Sam’, and D, ‘Van'.
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“oreen” stages, but less so than ‘Bing’ in riper
stages. ‘Van’, ‘Sam’, and ‘Hedelfingen’ under
field conditions have appeared more crack-
resistant than other firm-fleshed cultivars.

A number of preventive sprays have been
tried to reduce rain-cracking of fruit. Among
these were rosin, fish-oil soap, casein solu-
tion, casein and tannin mixtures, and lime
spra_ (127). Each of these under certain con-
ditic. . somewhat reduced fruit cracking but
le’t _adesirable residues. Cracking was re-
duced 50 to 60 percent on trees with full crops
arnd somewhat less on trees with light crops
when 1 p.p.m. naphthalene acetic acid (NAA)
sprays (138) were applied midway between
blossoming and harvest (or about 30 days after
full bloom). Oregon tests (134) confirm the
effectiveness of NAA sprays and show reduc-
tion of fruit cracking from sprays of hydrated
lime (5 to 8 Ib. per 100 gal.) two weeks before
harvest. These lime sprays are suggested only
for fruit to be brined.

FRUIT DOUBLES

Fruit doubles reflect the occurrence of two
pstils on a single pedicel. If the ovaries of
both pistils are fertilized and normal develop-
ment progresses, two fleshy fruits ripen on the
same fruit stem. If one of the ovaries is not
fertilized, a normal fruit will develop. If one
daveloping ovary aborts, a fleshy cherry with
a1 attached dry fruit occurs. If neither pistil
is fertilized or both ovaries abort, the pedicel
drops.

Seasonal differences are found in the occur-
rence of fruit doubles or twin fruits. These oc-
cur as more or less equally developed cherries,
or one member of the twin may not develop

fully, forming a fleshy or dry, hard protuber-
ance on the side of the normal cherry. Usually
the undeveloped fruit cannot be separated from
the normal one without tearing the skin of the
latter, rendering it unmarketable. If this type
of fruit is not culled during harvest, the un-
developed twin punctures good fruit in the
picking container. Excessive doubles may make
sorting impractical, and the whole crop be-
comes unmarketable. Normally a few doubles
are not discriminated against in the market,
providing both cherries of most twins are
fleshy.

Multiple pistils form because of one or oc-
casionally two additional cell divisions during
the fruit bud initiation period. Unusually
warm weather during the fruit bud initiation
period, late May or early June of the season
preceding blossoming, influences the occur-
rence of doubles. Hot periods in July and Au-
gust are thought to produce 20 to 30 percent
fruit doubles in the ‘Bing’ and ‘Napoleon’ cul-
tivars in the Sacramento Valley of California
(86). Doubles rarely occur, however, in the
cooler coastal valleys of California. Most
doubles tend to occur on the southwest side of
the tree and in the terminal 3 feet of the
branches.

Some control over the occurrence of doubles
can be exercised by the choice of orchard site.
Areas or sites particularly subject to high tem-
peratures (90° F. or over) during late spring
and early summer can be avoided. It should be
remembered, however, that warm, ted
areas are generally less subject to rain-crochine
and diseases. A dense cover crop, if compd
ible with the cultural system used, may help
to moderate temperatures in the orchard dur-
ing this period of flower bud formation.

]'“"ic

SOIL REQUIREMENTS

Sweet cherries on mazzard (Prunus avium)
rootstocks are not tolerant of clay or poorly
drained soils. Trees grow best on sandy loams,
particularly those that do not have clay or
caliche layer subsoils. Heavier soils often are
satisfactory if surface and subsoil water drain-
ege is good. Shallow sandy soils, particularly

those where irrigation is not available, are not
suited to sweet-cherry production.

Trees on mahaleb rootstocks (P. mahaleb L.)
are more tolerant of sandy soils, soil-moisture
deficiencies, and high alkalinity than trees on
mazzard stocks. Trees on ‘Stockton Morello’
sour-cherry rootstock (P. cerasus), on the
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other hand, are less susceptible to damage from
wet soils than trees on either mahaleb or maz-
zard stocks. In Oregon, ‘Napoleon’ trees on
morello rootstocks have tended to be short lived.

Soils that recently have been planted to
crops susceptible to the Verticillium wilt fungus
should be avoided. Sweet cherries are subject
to attack by the same species (Verticillium
albo-atrum Reinke & Berth.) as are apricots,
almonds, potatoes, tomatoes, eggplant, melons,
mint, cotton, tobacco, the brambles, and some
orchard weeds and cover crops. Before plant-
ing a sweet-cherry orchard, a grower should

CULTIVARS

Selection of main cultivars best suited to the
environmental, cultural, and marketing fac-
tors that affect his operation is probably one
of the most important decisions a grower makes.
Successful sweet-cherry production requires
that the cultivars be adapted to the environ-
ment. The grower must consider the cold-
hardiness of wood and fruit buds; resistance to
rain-cracking, diseases, and insects; and com-
patibility with the rootstock dictated by cli-
mate and soil type.

Other important considerations include time
of fruit maturity, rainfall hazard during ripen-
ing and harvest, and the availability of facili-
ties and labor at harvesttime. Available market
outlets should be investigated to determine the
matrketing arrangement most advantageous to
the grower. In selecting cultivars, the grower
should exploit advantages such as large fruit
size, earliness, and closeness to markets. Con-
sumer preferences in the available markets
should be considered.

About 1,150 cultivars of cherries, almost
half of them sweet cherries, have been de-
sceribed (58). A listing by the American Pomo-
logical Society (44) contains almost 300 cul-
tivars under cultivation at United States and
Canadian experiment stations. Numerous selec-
tions of known hybrid origin or unknown par-
entage also are under test. A few mutants,
notably ‘Rainbow Stripe’, which mutated from
‘Lambert’, and a similar light-colored mutant
from ‘Bing’, have occurred naturally. Both mu-

determine whether any of these crops have
been used on the proposed orchard site in the
previous 10 to 15 years. Land previously used
for potatoes particularly should be avoided.
The fungus is known to persist in the soil even
though nonhosts have intervened for several
years. Fumigation may be feasible if a par-
ticularly desirable site is known to have grown
susceptible crops.

On old apple land with high content of ar-
senic, it is desirable to haul in soil to replace
the contaminated soil in each tree hole.

(VARIETIES)

tants have fruits of ‘Napoleon’ type but with
dark suture lines.

Despite the large number of cultivars avail-
able, only ‘Bing’, ‘Lambert’, ‘Napoleon’ (Royal
Ann), and ‘Black Tartarian’ were used to any
extent for commercial production in the West
until interest in new varieties intensified about
1940. ‘Republican’, ‘Deacon’, ‘Van’, ‘Sam’, ‘Cen-
tennial’, ‘Waterhouse’, mazzard seedlings, and
others were used primarily as pollinizers.
‘Schmidt’, ‘Windsor’, ‘Lambert’, ‘Napoleon’,
“Victor’, and ‘Black Tartarian’ have been the
favored cultivars in the East.

Increased interest in cultivars has led to
the use of newer ones as main cultivars rather
than as pollinizers only. Objectives have been
to spread the harvest season and to take ad-
vantage of the hardiness and rain-cracking
resistance available in some of the newer cul-
tivars.

Descriptions of main commercial, special-
purpose, and promising new cultivars follow.
The new cultivars should be planted with stand-
ard cultivars to determine their performance
in the environment and the cultural manage-
ment system of the individual grower. Some
are described only briefly because of limited
data on their performance.

MAIN CULTIVARS

‘BING’, with its large, firm, reddish-purple
(mahogany) fruit is the principal cultivar of
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the sweet-cherry industry. The ‘Bing’ cultivar
originated from a seed of ‘Republican’ grown
by Seth Lewelling of Milwaukie, Oreg., in 1875.
It was named after a Chinese workman (58).
The fruit, as it is grown in the Pacific North-
west, represents about the ideal type desired
by handlers. The fruit is firm enough for long-
distance shipping—up to 3,000 miles. Fruit
size, under careful management, often aver-
ages 114 inches in diameter or larger, giving
the handler a high percentage of 9- to 11-row °
boxes (fig. 3). The fruit color is very desirable,
and it remains lustrous until the fruit is over-
ripe. The stem length is average, 114 to 2
inches, permitting easy picking. The high sugar
content of ‘Bing’ fruits is balanced by a rela-
tively high acid content, resulting in a dis-
tinctive, tangy flavor. The stone is relatively
small, and the flesh is thick, ecrisp, red, and
juicy. On the other hand, the fruit is suscep-
tible to rain-cracking, doubling, and brown rot.
Fruit ripens in early midseason. It is round to
heart-shaped, with a prominent stylar scar
and an inconspicious suture line. The stone is
semicling to almost free, oval, and smooth.

The tree, while reasonably vigorous in the
West, lacks winter-hardiness and is suscep-
tible to a number of virus and viruslike dis-
orders. Trees of ‘Bing’ are upright-spreading in
growth habit. Crotches usually are wide-angled
and strong. Bark is reddish-brown and smooth,
with gray scarfskin. Bark lenticels are large
and conspicious. Leaves generally are oblong
ovate, coarsely crenate, and dark green. Leaf
petioles are glabrous; this characteristic is
used for nursery identification of nonbearing
trees.

The cultivar is self-incompatible and incom-
patible with ‘Lambert’, ‘Napoleon’, and ‘Em-
peror Francis’. Other cultivars generally pol-
linize ‘Bing’ adequately, providing they overlap
its blossom period. ‘Van’, ‘Deacon’, ‘Republi-
can’, and ‘Sam’ (where this cultivar does not
bloom too late) have been particularly useful
as pollinizers for ‘Bing’.

* Row-size number refers to the number of cherries of
uniform size required to fill the width of a standard
cherry lug (11.5 inches). This requires an average
diameter of 1%> inch for 9-row, 134 inch for 10-row,
and 1344 inch for 11-row cherries.

PN-3047

FIGURE 3.—A packed box of 10-row sweet cherries—
‘Chinook’ cultivar.

‘LAMBERT’, with its large, medium firm,
dark fruit is more widely adapted than ‘Bing’.
Trees are more vigorous and hardier than
‘Bing’. The growth habit is more upright than
‘Bing’, and crotch angles tend to be narrower.

‘Lambert’ originated as a seedling of ‘Napo-
leon’ on the Henderson Lewelling farm at
Milwaukie, Oreg., about 1880. The pollen par-
ent was thought to be ‘Black Heart’. It was in-
troduced by J. H. Lambert in 1895 (58).

Fruits of ‘Lambert’ are moderately firm,
slightly lighter in color than ‘Bing’, and more
lustrous, juicier, milder in flavor, and lower
in soluble solids than those of ‘Bing’. The cav-
ity is deep and flaring. The stylar scar is de-
pressed. The fruit ripens on an average of a
week later than ‘Bing’. The fruit shape is longer
and more pointed than ‘Bing’. It is firm enough
for distant shipping and suitable for processing.
The stem is longer and slender. The stone clings
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and is large and slightly flattened. The skin is
thin but tough.

The tree is erratic in bearing in eastern
areas. The fruit does not hold well on the
tree, and, in fact, sometimes shatters from the
stem. The fruit is subject to rain-cracking.
Green fruits and very ripe fruits probably
are more susceptible to rain-cracking than
‘Bing’, but ‘Bing’ is more susceptible during
the early harvest period. Pruning and training
are more difficult with ‘Lambert’ than with
‘Bing’, because of the more upright growth of
the former. Narrow angles tend to form, and
long barren branches may occur. The bark is
reddish-brown, with numerous lenticels, giving
an overall grayish appearance. Leaves are
large, oblong-oval to obovate, and finely ser-
rate. Petioles have numerous hairs.

‘NAPOLEON’ (Royal Ann) has a clear to
yvellow flesh, with yellow skin and a variable
amount of pink blush. It originated in Europe
of unknown parentage. It was first described
in France, apparently about 1667, under a
different name. Seth Lewelling renamed it
Royal Ann following loss of the label during
the wagon trek of the Lewelling brothers to
Oregon (58). This name persists in the west-
ern States.

The tree is somewhat more spreading than
‘Bing’. Although the tree and fruit buds are
relatively hardy when dormant, the cultivar
appears particularly susceptible to early fall
freeze damage. Young trees are vigorous, but
there is a tendency for older trees to become
slow growing and overproductive. Branches
usually are wide-angled with strong crotches.
The bark is reddish-brown and often is cov-
ered by gray scarfskin. Lenticels are large
and prominent. Leaves are long, tapering to
a fine point, finely serrate, and semifolded.

‘Napoleon’ fruit ripens a few days earlier
than that of ‘Bing’. It is moderately firm
fleshed, juicy, lower in soluble solids, and
similar in acidity to ‘Bing’. It is very suscep-
tible to doubling in warm climates. The overall
flavor is mild but slightly acid. The fruit is
particularly well adapted to canning and brin-
ing. However, it is not adapted to long-
distance shipping because of its tendency to

show brown skin bruises from handling or
preharvest wind damage.

‘SCHMIDT’ is the preferred cultivar in areas
where ‘Bing’ is not successfully grown be-
cause of excessive rain-cracking or lack of
vigor. It is a main cultivar in eastern orchards,
but is not considered productive enough in
the West.

‘Schmidt’ originated about 1841 as a seed-
ling of an old German cultivar and was raised
by a forester named Schmidt at Casekaw,
Prussia, Germany. It was introduced into
England by Thomas Rivers and then to
America, but the details are unknown (58).
The name appeared on the American Pomolog-
ical Society list in 1897.

The fruit is large, dark mahogany, roundish
cordate, and flattened on the ventral side,
with a slight swelling along the suture. The
stem is medium long, up to 134 inches, and
moderately slender. The stem cavity is deep
and flaring. The suture is a black line. The
stylar scar is small and dark. The skin is
thick and tough. The flesh is firm, wine red
in color, and meaty. The flavor is sweet and
rich but rather astringent. The stone is cling-
ing and large sized. The cultivar usually ripens
a few days before ‘Bing’.

The tree is large, vigorous, and upright-
spreading. The bark is purplish-brown and
often covered with scarfskin. Lenticels are
numerous, large, prominent, and brown, which
gives the tree a characteristic striped and
rough appearance. Fruit buds and blossoms
are relatively tender, but the tree is hardy.
Leaves are very large, oblong-ovate, and finely
serrate. Rain-cracking of fruit is less serious
than in ‘Bing’ or ‘Lambert’. ‘Schmidt’ is a
good pollinizer for ‘Bing’, ‘Lambert’, and
‘Napoleon’.

‘WINDSOR’ is the standard late-ripening,
dark cherry in eastern areas. Generally in
the West this cultivar is not used because of
its small size and also because it is softer
and has lighter-colored flesh than either ‘Bing’
or ‘Lambert’. In the East its bud hardiness
and regular, heavy productivity have generally
outweighed the usual discount in the price
of this cultivar in comparison to the larger,
firmer ‘Bing’ fruits. It should be considered
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for home-orchard plantings, particularly in
districts subject to low winter temperatures.

‘Windsor’ originated on the farm of James
Dougall of Windsor, Ontario, Canada (58).
It was first propagated in 1881.

The fruit is medium to large, round to
round-ovate, and laterally compressed. The
flesh is relatively softer than ‘Lambert’. It
ripens late, usually after ‘Lambert’. The stem
cavity is deep, wide, and flaring. The suture
is indistinct. The stylar scar is a medium-
sized russet dot which is slightly depressed.
The skin is red, becoming purplish-black when
fully ripe. The flesh is tender, red to purple,
meaty, and subacid to sweet. The quality is
fair to good. The stem is short to medium,
1 to 1% inches, and adherent to flesh until
fully ripe.

The ‘Windsor’ tree is medium-sized, vigor-
ous, spreading, hardy, and very productive.
The bark is reddish brown, and on older
branches it is covered with gray scarfskin.
Lenticels are small, oval, and scattered. Leaves
are medium sized, oblong, and coarsely serrate.

SPECIAL-PURPOSE CULTIVARS

Although the five cultivars described in the
rreceding section represent nearly all the com-
mercial acreage, several other cultivars are
important to provide the necessary pollina-
tion of the main cultivars or for special-
rurpose use. Some of these are gaining limited
favor as main cultivars in some areas. These
are described in the approximate order of
ripening.

‘SENECA’ is distinctive because it ripens
2 to 3 weeks ahead of ‘Black Tartarian’. The
fruits are of ‘Black Tartarian’ type, but are
too small and soft for commercial use. It is
a good pollinizer and has backyard possibil-
ities. The term “bird cherry” is used collo-
quially for this cultivar, because the fruit
ripens earlier than other varieties and birds
harvest most of the crop.

‘Seneca’ originated from a cross in 1910
of Early Purple and an unknown red-skinned
sweet cherry. It was introduced about 1922
by the New York State Agricultural Experi-
ment Station (72). The tree is tall, spreading,

and very vigorous. It is relatively hardy, pre-
cocious, and productive. Leaves are narrow,
crenulate, and coarsely serrate.

The fruit is small and somewhat truncate.
The stem cavity is moderately deep and flar-
ing. The skin is thin and tender, and the
flesh is dark red, juicy, soft, and slightly
stringy.

‘EARLY RIVERS’ and ‘EARLY PURPLE’
(Guigne) are very early cultivars ripening
between ‘Seneca’ and ‘Black Tartarian’ sea-
sons. ‘Early Purple’, which was first men-
tioned in 1688, apparently originated in
England as a result of a cross of May Duke
and Spanish Yellow. ‘Early Rivers’ is a more
recent English introduction (58). Both are
of ‘Black Tartarian’ type but earlier than
that cultivar. ‘Early Rivers’ has firmer fruit
than does ‘Black Tartarian’.

‘BIGARREAU DE SCHRECKEN’ is a
dark-fleshed cherry that ripens about 2 days
before ‘Black Tartarian’. It is a German
cultivar tracing back at least to 1876 (58).
The fruit flesh is firmer than that of ‘Black
Tartarian’, and therefore the fruit is better
adapted to shipping. Fruit size tends to be
small, flavor is relatively poor, and excessive
doubling may occur.

‘LYONS’ originated near Lyons, France,
in 1822 (58). It is an early, medium-large,
dark cherry with tender flesh. The tree tends
to have a weeping habit.

‘BLACK TARTARTAN’, the standard cul-
tivar for the early season, was introduced into
England from Circassia, Russia, under the
name of Ronald’s Large Black Heart. It was
first introduced into America by William
Prince of Flushing, N.Y., early in the nine-
teenth century (58). It is probably the most
widely disseminated sweet-cherry cultivar in
the world.

The tree is vigorous, productive, and up-
right. Crotches tend to be narrow, crowded,
and weak. The tree is not very hardy, par-
ticularly to early fall freezes, but fruit buds
are fairly hardy. The bark is reddish-brown
and smooth. Lenticels are large, numerous,
conspicious, raised, and sharply pointed.
Leaves are large, lanceolate, with coarsely ser-
rate margins. Glands, usually 2 to 4, occur
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on the petiole below attachment to the leaf
blade.

The medium to small fruits ripen early and
hang in good condition for some time. The
skin is thin, separates readily from the flesh,
and becomes very dark, almost black. The
flesh is soft, dark red, juicy, highly flavored,
and sweet. The juice is dark and abundant.
The stone is free, smooth, and slightly com-
pressed laterally.

‘VICTOR’, a ‘Windsor’ seedling, was intro-
duced in 1925 by the Horticultural Experiment
Station, Vineland, Ontario, Canada (12). This
light-colored cherry ripens 3 to 4 days before
‘Napoleon’. The tree is large and vigorous
but is not productive in all areas. The fruit
is medium large, relatively firm fleshed, and
of good quality. Usually this cultivar has more
pink blush on the fruit than ‘Napoleon’ has,
and it is sometimes preferred for this reason.

‘SPATE BRAUNE'’ is a dark-skinned, light-
fleshed cultivar of unknown European origin,
which ripens a few days before ‘Bing’. The
fruit is firm and of good quality and has a
long stem. The tree is very productive.

‘VAN’ was selected in 1942 by A. J. Mann
at the Research Station, Summerland, B. C,,
Canada. It is an open-pollinated seedling of
‘Empress Eugenie’, a Duke cherry. It is named
in honor of J. R. Van Haarlem, former pomol-
ogist at the Horticultural Experiment Station
at Vineland, Ont. (12). This dark cherry has
numerous good characteristics. It has proved
one of the most satisfactory pollinizers for
‘Bing’, ‘Lambert’, ‘Napoleon’, and many other
cultivars. It showed outstanding tree hardiness
to the 1955 fall freeze in central Washington.
‘Van’ appears to have some rain-cracking re-
sistance. The tree makes vigorous nursery
growth. The tree is precocious, bearing com-
mercial crops after 4 or 5 years in the orchard,
or 1 to 3 years before the ‘Bing’ cultivar.
The fruit colors early and retains a bright
lustrous color over a long picking period (7
to 10 days). The fruit is high in soluble solids
and retains its high quality and firmness
into ‘Lambert’ season. It is adapted to canning,
although the flesh tends to be a lighter color
than ‘Bing’ unless harvesting is delayed until
‘Lambert’ season. Picking for fresh market

may be done in ‘Bing’ season or slightly earlier
because of Van’s early coloring and high sol-
uble solids. Increased size and darker flesh
color, without substantial loss of the bright
luster, favors picking after ‘Bing’, however.

‘Van’, perhaps more than any other cherry
cultivar, responds favorably to special cultural
practices. The tree should be maintained in
high vigor and pruned more selectively than
normally is practiced to assure continued pro-
duction of large fruit. Its tendency to over-
produce should be recognized. It has special
merit as a filler ! cultivar because of its heavy
production during the early years of the
orchard. There are indications of possible in-
compatibility with the P. mahaleb rootstock
(43). The cultivar does not grow satisfactorily
in areas where bacterial canker is severe. The
fruit stem is short, and fruits tend to form
a tight cylinder around the branch. Both fac-
tors may contribute to difficult picking. The
fruit shape is blocky (short linear axis) as
contrasted to the heart shape of ‘Bing’; con-
sequently, it requires more fruits of ‘Van’
than of ‘Bing’ of comparable row size (shoul-
der diameter) to fill a box. The framework
of ‘Van’ trees is less upright than that of
‘Bing’, and crotch angles usually are wide and
strong.

‘NOBLE’ (St. Margaret, Tradescant Heart)
is an old, dark-fleshed, English cultivar of
unknown origin (12). It was introduced into
the United States in 1943. The fruit ripens
between ‘Schmidt’ and ‘Hedelfingen’ seasons.
It is heart-shaped, large, firm, and sweet. It
rain-cracks less than most late cultivars. The
tree is large and vigorous.

‘DEACON’ is a dark-colored cultivar that
originated near Olympia, Wash., around 1925
from unknown parentage. It proved to be a
good pollinizing cultivar for ‘Bing’ and ‘Lam-
bert’ and was planted in the Pacific Northwest
for that purpose. The fruit exterior closely
resembles that of ‘Bing’, but the flesh is lighter
red, has lower acidity, and has a milder flavor.
Also, the tree has proved rather slow growing

 Billers are temporary trees planted between perma-
nent trees to make better use of orchard space. These
should be removed before they crowd the permanent
trees.
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and particularly susceptible to disease and to
rain-cracking. The canned product of ‘Deacon’
harvested at maturity comparable to ‘Bing’
has a considerably lighter color and less flavor.

‘HEDELFINGEN’ is an old German cul-
tivar. Conflicting reports on the rain-cracking
resistance of this cultivar arise from the
existence of two strains in Germany, only
one of which has rain-cracking resistance.
The collection of this cultivar grown at the
Irrigated Agricultural Research and Exten-
sion Center near Prosser, Wash., showed
fairly good resistance to rain-cracking. It
lacked sufficient hardiness, however, to survive
the severe fall freeze of 1955.

The fruit is firm, dark mahogany, and of
good quality. It ripens between ‘Bing’ and
‘Lambert’ seasons. Flavor is slightly astrin-
¢rent, similar to ‘Republican’, and fairly strong.
"Che tree is spreading and has slender, slightly
drooping terminals and branches.

‘VERNON?’ is a dark-fleshed, open-pollinated
seedling of ‘Windsor’ selected in 1925 and
introduced in 1937 by the Horticultural Ex-
periment Station at Vineland, Ontario (12).
The fruit is similar to ‘Windsor’ in appear-
ance, but larger, firmer, and of higher quality.
[t ripens a few days before ‘Bing’. It appears
~o be more susceptible to rain-cracking than
s ‘Windsor’. The tree is large, vigorous, and
Jrecocious,

‘REPUBLICAN’ (Black Republican, Lewel-
ing, Oregon Black) is a dark-colored, highly
flavored sweet cherry originating about 1850
as a seedling in the orchard of Seth Lewelling
at Milwaukie, Oreg. (58). Although the paren-
tage is unknown, it is thought by some to
be a cross of ‘Napoleon’ and ‘Black Tartarian’
and by others to be a seedling of ‘Eagle’.
‘Republican’ is a dependable pollinizer. Its
tendency to overbear usually results in small,
unprofitable fruit sizes. Skin color becomes
a dull, very dark mahogany, detracting from
the market attractiveness of the fruit. The
flesh is very firm, dark red, and slightly as-
tringent. The tree is more spreading than
‘Bing’. ‘Republican’, topworked at 30 inches
on mahaleb rootstock at the Irrigated Agricul-
ture Research and Extension Center, Prosser,
Wash., overgrew the rootstock within 5 years

and started overbearing, with resultant loss
of commercial fruit size. The mahaleb por-
tions of the trunks were killed by the 1955
fall freeze.

‘GIANT’ was originated in 1900 by Luther
Burbank and introduced in 1914 (58). It is a
large-fruited, Bing-type cherry, which ripens
after ‘Bing’. The fruit is dark, glossy red, and
of good quality. The tree is vigorous and
upright, but it is not as productive as most
cultivars. The trees is slow to start bearing.

‘BADACSONY’ (Badacsoner Reisenkirsche)
is a large-fruited, firm cherry. It originated
near Balston Lake, Hungary, probably about
100 years ago (58). The fruit is mild flavored
and has light red flesh and a long slender stem.
It ripens about the same time as ‘Bing’. The
tree is vigorous, fast growing, and precocious.
It tends to be a shy bearer in California.

NEW AND PROMISING
CULTIVARS

Several cultivars originating within the
last 30 years are relativelv untested under
commercial conditions. These are suggested
for commercial trial, but not for large-scale
plantings until their commercial characteris-
tics have bheen determined. Some have special

‘LAMIDA’, a ‘Lambert’ seedling, was one
of three dark cherries introduced by the Idaho
Agricultural Experiment Station in 1946
(128). It was released because of its resist-
ance to rain-cracking. The fruit is somewhat
more pointed than that of ‘Lambert’, softer
fleshed, and usually larger. The fruit stem
often is attached to the fruit at an oblique
angle. Soluble solids in this cultivar are rela-
tively low, and the flesh tends to be light red.
The tree does not set as heavy crops as does
‘Lambert’. It is somewhat less hardy, although
it is relatively vigorous. This cultivar is very
susceptible to fruit doubling.

‘EBONY’, another Idaho introduction,
closely resembles ‘Republican’, but is some-
what larger-fruited. It is a seedling of ‘Lam-
bert’. ‘Republican’ is probably the pollen
parent. The name is derived from the very
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dark skin color. The fruit ripens in ‘Bing’
season or slightly earlier. Fruit quality is
good, with considerable astringency. Rain-
cracking susceptibility is similar to that of
‘Bing’, and probably worse during early years
of production when the crops may be small.
The tree is fairly productive, but slow to start
bearing. The cultivar is susceptible to fruit
doubling and to deep suture. The tree is only
moderately hardy.

‘SPALDING’, the third Idaho introduction,
was selected from a progeny of ‘Bing’. ‘Dea-
con’ was the probable pollen parent. It is a
crisp-fleshed, large-fruited cultivar, which
ripens in ‘Lambert’ season or later. The cul-
tivar is named after a missionary who in-
troduced fruit growing in northern Idaho. The
fruit has a good finish and retains its luster
after picking. The quality is fair, and the
soluble solids are low. The tree is vigorous,
moderate in hardiness, and slow to start bear-
ing. The light crops on young trees rain-crack
easily. With comparable crop, ‘Spalding’ ap-
pears about as susceptible as ‘Bing’ to rain-
cracking.

‘SAM’ is a dark-colored cultivar introduced
by the Research Station, Canada Department
of Agriculture, at Summerland, British Co-
lumbia (70). The name is derived from the
initials of Summerland and Arthur Mann, a
station fruit breeder who made the selection.
‘Sam’ resulted from open pollination of a
‘Windsor’ seedling.

‘Sam’ fruit ripens about a week earlier than
that of ‘Bing’. It is large and conic to heart
shaped. It has dark mahogany skin, firm flesh,
good texture, and some rain-cracking resist-
‘ance, but relatively low soluble solids and
acid contents. It cans well, producing a syrup
about as dark as ‘Bing’ with a milder flavor
than that of ‘Bing’.

The tree is vigorous, upright-spreading, and
hardier than ‘Bing’. In the 1955 fall freeze
in Washington, ‘Sam’ ranked second only to
‘Van’ in cold-hardiness. It is a good pollinizer
for ‘Bing’, ‘Lambert’, and ‘Napoleon’ in north-
ern areas where ‘Sam’ blooms early enough
to overlap the blossoming period of these
cultivars. In one year, however, in the Yakima
Valley of Washington, ‘Sam’ bloomed too

late to pollinize ‘Bing’ because blossoms in
the lower part of the trees v.ere damaged
by frost.

‘STAR’ is a dark-fleshed introduction from
the Research Station, Canada Department of
Agriculture, at Summerland, British Colum-
bia. It is an open-pollinated seedling of ‘Dea-
con’, selected by A. J. Mann and introduced
in 1949 (12). ‘Star’ is similar to ‘Sam’ but
appears to be slightly earlier and of better
quality. It has the disadvantage of being un-
fruitful with the ‘Bing’, ‘Lambert’, and ‘Na-
poleon’ cultivars, and therefore is unsuited as
a pollinizer in the main western plantings.
It pollinizes ‘Van’ satisfactorily. It blooms
very late and may not overlap blossoming
of main cultivars sufficiently.

The fruit tends to be Lambert-shaped, but
otherwise it resembles ‘Bing’ in size, firmness,
and quality. The tree is moderately vigorous,
productive, and moderately hardy. Excessive
fruit doubling and rain-cracking occur in
this cultivar in California.

‘LAMBERT COMPACT’, tested as Sum-
merland 2B-17-4, was selected from seedlings
grown from irradiated dormant scions of
‘Lambert’ in 1959. It was introduced in 1964
by K. O. Lapins (65). The fruit is reported
to be almost identical to that of ‘Lambert’,
except for slightly shorter and thinner stems
and 2 to 5 days later ripening. The salient
feature of this induced mutant is the compact
growth habit, characterized by short inter-
nodes and closely spaced fruit spurs. The tree
is estimated to attain about one-half the size
of ‘Lambert’ trees.

‘STELLA’, tested as Summerland 2C-27-19,
is the first self-fertile sweet cherry named.
It originated from the cross in 1956 of ‘Lam-
bert’ x John Innes seedling 2420. It was selected
in 1964 and named in 1970 by K. O. Lapins.
The tree is very vigorous, precocious, and
moderately hardy. Fruit is a dark, moderately
firm, large ‘Lambert’ type. It ripens a week
before that of ‘Lambert’. Tests indicate that
‘Stella’ is self-fertile and a universal polin-
izer (66).

‘STARKING HARDY GIANT’ (Meyer)
was discovered in 1925 as a seedling of un-
known parentage near Cedarburg, Wis.,, by
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Mrs. O. R. Meyer (12). It was granted plant
patent 764 in 1947, introduced as Meyer in
1948, and renamed in 1949 because of its
apparent hardiness and consistent productive-
ness. The fruit ripens between ‘Bing’ and
‘Lambert’ seasons, and closely resembles the
latter cultivar. Skin color is dark but lustrous
and attractive. Flesh color is lighter than
that of ‘Bing’. Fruit size often is small because
of the heavy bearing characteristic of this
cultivar. With comparable crops, fruit size
of ‘Starking Hardy Giant’ is almost equal
to well-grown fruits of the ‘Bing’ and larger
in areas where ‘Bing’ is not well adapted.
Soluble solids and acidity are lower than in
‘Bing’, and the flavor is milder.

Trees of ‘Starking Hardy Giant’ are vigor-
ous, hardy, and very productive. The tree is
uoaright in growth habit.

‘SUE’ is a light-fleshed introduction of the
Summerland Research Station in British Co-
lumbia. It was selected from the cross ‘Bing’
X ‘Schmidt’ by A. J. Mann in 1946 and
introduced in 1954 (12). It was released pri-
marily because of its outstanding resistance
to rain-cracking. Otherwise the cultivar is sim-
ilar to ‘Napoleon’. The cultivar is overproduc-
t.ve to the extent that fruit size often is
very small. The relatively soft fruits ripen
about a week earlier than those of ‘Napoleon’.

‘VISTA’ is one of three new cultivars in-
troduced by G. H. Dickson of the Horticultural
Experiment Station at Vineland, Ontario, in
1959. It originated from the cross ‘Hedelfin-
gen’ x ‘Victor’ and was selected in 1947 (33).
It was released as a possible replacement for
‘Black Tartarian’ because of larger fruit, bet-
ter firmness, and brighter, more attractive
finish.

‘VENUS’ was also introduced by the Hor-
ticultural Experiment Station at Vineland,
Ontario, in 1959. It is also from the cross
‘Hedelfingen’ x ‘Victor’ and was selected in
1950 (33). The fruit ripens about 5 days
after that of ‘Vista’. The fruit is less firm
but more resistant to rain-cracking than that
of ‘Vista’. The tree shows a tendency to over-
set in some years.

‘VIC’ is the third, and potentially the best,
of the three Vineland station introductions

in 1959, It is from the cross ‘Bing’ x ‘Schmidt’
and was selected in 1937 (33). The fruit
ripens at the same time as ‘Windsor’. The
cultivar was introduced as a possible replace-
ment for ‘Windsor’ because of its larger fruit
size and darker flesh color. ‘VIC’ is reported
(33) to be superior to ‘Windsor’ in canning
tests and satisfactory for freezing and brin-
ing. The tree is large, vigorous, and produc-
tive.

‘VEGA’, a seedling of ‘Bing’ x ‘Victor’,
tested as Vineland 31034, was introduced by
the Horticultural Experiment Station at Vine-
land, Ontario, in 1968. It is described as a large,
attractive, ‘Napoleon’-type cherry, adapted to
processing and brining. It has firm fruit and
small pits. The fruits ripen a day before
‘Venus’. The fruits can be pitted without de-
taching the stem and thus are well adapted
to use for cocktail cherries. Flavor is tart
until the fruits are fully ripe (10).

‘VALERA’, a seedling of ‘Hedelfingen’ x
‘Windsor’ tested as Vineland 350427, was also
introduced by the Horticultural Experiment
Station at Vineland, Ontario, in 1968 (10).
A sister seedling of ‘Venus’, it ripens about a
day later and has darker fruit color, richer
flavor, and more consistent productiveness
than does ‘Venus’. The tree is vigorous and
early-bearing. It is suggested for fresh market
use.

‘CHINOOK’ was jointly introduced by the
U.S. Department of Agriculture and the Wash-
ington Agricultural Experiment Station in
1960. It was selected by Harold W. Fogle at
the Irrigated Agriculture Research and Exten-
sion Center, Prosser, Wash., from the cross
‘Bing’” x ‘Gil Peck’ (131). ‘Chinook’ fruit
ripens 4 to 8 days earlier than that of ‘Bing’,
which it resembles in appearance. This earli-
ness, offering the possibility of extending the
harvest season earlier when cherries are most
profitable, and the ability of ‘Chinook’ and
‘Bing’ to cross-pollinize each other, prompted
the introduction of ‘Chinook’ as an early-
shipping cultivar. The name was taken from
one of the mountain passes in the Cascade
mountain range in Washington.

‘Chinook’ fruit is large, heart-shaped to
rounded, and with a relatively large stylar
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scar. The skin color is mahogany, remaining
glossy at maturity. The flesh is moderately
firm, medium to dark red, and uniformly
colored. The pit is medium sized and relatively
free from the flesh. Soluble solids are higher
than in ‘Bing’, and titratable acidity is lower.

Trees of ‘Chinook’ are very vigorous,
upright-spreading, and productive. Blossom-
ing is 1 or 2 days, and foliation 3 to 4 days,
earlier than ‘Bing’ in the Yakima Valley of
Washington. Petioles have a few fine hairs.
Tree hardiness is slightly better than that
of ‘Bing’ but poorer than that of ‘Van’. ‘Chi-
nook’ is adequately pollinized by ‘Bing’, ‘Van’,
or ‘Sam’. It processes satisfactorily. The fruit
is more subject to rain-cracking than is ‘Bing’
fruit, is softer, and tends to abort heavily
when planted with ‘Bing’. Hence the cultivar
has been rejected except in areas where its
earliness can be exploited by shipping before
‘Bing’ shipments from the area are ready.

‘RAINTER’ was also jointly introduced by
the U.S. Department of Agriculture and the
Washington Agricultural Experiment Station
in 1960. It was selected from progeny of ‘Bing’
X ‘Van’ at the Irrigated Agriculture Research
and Extension Center, Prosser, Wash., in 1954
by Harold W. Fogle (131). ‘Rainier’ was
introduced because it combines the superior
bud and wood hardiness of ‘Van’ with large
fruit size in a light-fleshed cherry. The name
was derived from Mt. Rainier, a continuously
snow-capped mountain in the Cascade Range
in Washington, to connote the *“‘white” flesh
of this cultivar.

The fruit ripens 3 to 7 days before ‘Napo-
leon’, is Van-shaped, firm, of high quality,
and attractive. The skin color is yellow with
considerable pink blush. The flesh is clear and
the juice colorless. The pit is relatively small
and free from the flesh. Pits from some trees
shatter, but the cause is not known. The con-
dition has not occurred in experimental plant-
ings in Washington State. Soluble solids are
equal to those of ‘Bing’, and titratable acidity
is lower.

Trees of ‘Rainier’ are vigorous, upright-
spreading to spreading, very productive, and
precocious. Blossoming and foliation coincide
with those of ‘Bing’. Winter hardiness appears

to be equivalent to that of ‘Van’. Petioles are
glabrous. ‘Rainier’ is pollinized satisfactorily
by ‘Bing’, ‘Van’, or ‘Sam’. ‘Rainier’ satisfac-
torily pollinizes ‘Bing’ and ‘Chinook’. In ex-
perimental and commercial trials in Washing-
ton and New York, the cultivar appears well
adapted to brining and to canning. The fruit
has sufficient firmness for distant shipping.

‘MOREATU’ is the commercial synonym as-
signed in 1961 by the U.S. Plant Introduction
Station, Chico, Calif., to a dark-fleshed culti-
var, Bigarreau Moreau (Bigarreau de St.
Charmez, Souvenir de Charmes, Bigarreau
Sandrin), introduced from Germany in 1937
(64). The fruit ripens about a week before
that of “Black Tartarian’. It is round and
blocky and is larger and firmer than other
early sweet cherries. The flesh is semifreestone
and more acid than that of ‘Black Tartarian’.
The tree is spreading in growth habit, becom-
ing roundish when mature. Leaves are finely
serrate. Pollination tests in France showed
‘Moreau’ compatible with ‘Napoleon’, and pre-
liminary tests in California indicate it is com-
patible with ‘Bing’. Doubling of fruit appar-
ently is much less common than in ‘Bing’. The
fruit sometimes is irregular and soft-fleshed
under California conditions.

‘EARLY BURLAT’ is the commercial syn-
onym assigned in 1961 by the U.S. Plant In-
troduction Station, Chico, Calif., to a dark-
fleshed cultivar from Europe, Bigarreau Hatif
de Burlat (Precoce de Burlat). The fruit ripens
2 days after ‘Moreau’ or almost 5 days before
‘Black Tartarian’. Fruit is larger, smoother,
and firmer than that of the latter cultivar.
Although ‘Early Burlat’ fruit is less firm than
that of ‘Bing’, it is suitable for fairly distant
shipping. The flesh is fine textured and less
acid than that of most early cultivars. The
tree is moderately vigorous and upright to
upright-spreading. The leaves are coarsely ser-
rate. Pollination tests in France showed ‘Early
Burlat’ compatible with ‘Napoleon’. Frequency
of double fruit in ‘Early Burlat’ is lower than
in ‘Bing’. The fruit is susceptible to rain-
cracking.

‘CORUM’ is a light-fleshed cherry of un-
known origin, found in 1945 on the farm of
Gordon Corum of Eugene, Oreg. It was tested



SWEET CHERRIES: PRODUCTION, MARKETING, PROCESSING 17

and introduced in 1961 by the Oregon Agri-
cultural Experiment Station. ‘Corum’ resembles
‘Napoleon’ closely but ripens its fruit 5 to 7
days earlier and is slightly soft-fleshed. It is
reported (154) to be well adapted to canning
and brining and to be about equal to ‘Napoleon’
in hardiness and resistance to rain-cracking.
‘Corum’ satisfactorily pollinizes ‘Napoleon’,
‘Bing’, ‘Lambert’, ‘Van’, ‘Sam’, and ‘Sue’ in
Oregon tests. The fruit skin is pale yellow with
& pronounced red blush. The flesh is light yel-
low, and the juice is colorless. The pit is small
and clings slightly to the flesh. The fruit stem
is slender.

‘MONA’ was selected by Reid M. Brooks
from seedlings of the cross ‘LaCima’ x ‘Chap-
man’ planted in 1940. It was introduced in 1964
by the California Agricultural Experiment Sta-
tion as a possible replacement for ‘Black Tar-
tarian’ (11). The fruit is larger and firmer,
the tree is more spreading, and the bloom per-
iod coincides more closely with ‘Bing’ than
does that of ‘Black Tartarian’. The fruit ripens
about a day later than ‘Black Tartarian’, and
the flavor is less tart. Although primarily
adapted to fresh-market handling, the fruit is
considered adapted to canning and brining.

The tree is vigorous, productive, and upright
to upright-spreading. Leaves are longer than
average. Petioles have a few fine, scattered
hairs. Glands are mostly large, oval to reni-
form, and located at the distal end of the pet-
icle. The cultivar is considered a satisfactory
pHllinizer for ‘Bing’, ‘Van’, ‘Starking Hardy
Giant’, ‘Moreau’, ‘Black Tartarian’, and ‘Chap-
man’.

‘LARIAN’ was selected by Reid M. Brooks
from the cross ‘Lambert’ x (‘Bing’ x ‘Bush
Tartarian’) and was introduced in 1964 by the
California Agricultural Experiment Station.
The dark-fleshed fruit ripens about 114 weeks
before that of ‘Bing’ and is reported to be
larger, firmer, and better flavored than that of
‘Black Tartarian’ (11). The cultivar is rela-
tively free of fruit doubles and apparently
more resistant to rain-cracking than ‘Bing’.

The trees are moderately vigorous, upright
to upright-spreading, and moderately produc-
tive. Leaves are large and lanceolate, with
large dentations. Petioles are short and stocky

and have a few fine hairs. In California pollin-
ation tests, the cultivar blossoms with ‘Bing’
and is compatible with ‘Bing’, ‘Jubilee’, and
‘Bada’.

‘JUBILEE’ was selected by Reid M. Brooks
from the cross ‘Lambert’ x ‘Napa Long Stem
Bing’ and introduced in 1964 by the California
Agricultural Experiment Station (11). In
California, fruit ripens about 6 days before
‘Bing’ and is larger than ‘Bing’. The tree pro-
duces practically no doubles. Fruit, stem and
suture characteristics are similar to those of
‘Bing’. The stylar scar, however, occurs at the
true apex, and the apex is pointed. The pedicel
flange attachment to the cavity is relatively
large. Flesh is red to dark red and is less tart
and less firm than that of ‘Bing’. It has good
resistance to fruit doubling but is susceptible
to rain-cracking. It may be harvested over a
long period without excessive loss of quality.

Trees are productive, vigorous, and upright-
spreading. Leaves are large and have long pet-
ioles with fine, scattered hairs. Glands are
relatively small, oval or reniform, or sometimes
lacking. Blossom season averages late but suf-
ficiently overlaps ‘Bing’ and cultivars with sim-
ilar blossom dates. In California tests, cross-
pollination by ‘Bing’, ‘Lambert’, ‘Napoleon’,
‘Starking Hardy Giant,” ‘Early Burlat’, ‘Mo-
reaw’, ‘Mona’, and ‘Larian’ was adequate. Ap-
parently the cultivar has a high chilling re-
quirement.

‘BERRYESSA’ and ‘BADA’, two light-
fleshed cultivars, were also selected by Reid
M. Brooks and were introduced in 1964 by the
California Agricultural Experiment Station
(11). Both were introduced as possible replace-
ment cultivars for ‘Napoleon’. ‘Berryessa’, from
the cross of a seedling of unknown parentage
x ‘Bush Tartarian’, ripens about 6 days before
‘Napoleon’. The fruit has medium to high
blush, a glossy cream-colored skin, and is larger
and firmer than that of ‘Napoleon’. It is rela-
tively free of doubles and rain-cracking. In
Oregon, ‘Berryessa’ does not pollinize ‘Na-
poleon’ satisfactorily.

The tree is precocious, productive, and vigor-
ous. Leaves are large, oblanceolate, and have
long, mostly hairless, thick petioles. It blooms
with ‘Napoleon’ and cross-pollinizes with ‘Na-
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poleon’, ‘Van’, ‘Moreau’, ‘Starking Hardy
Giant’, ‘Mona’, and other cultivars. It is suited
for canning and brining.

‘BADA’, from the cross of a seedling of un-
known parentage x ‘Ord’, ripens about 4 days
before ‘Napoieon’ and pollinizes that cultivar.
The fruit has medium to high blush, glossy
cream-colored skin, and about the same size
and firmness as that of ‘Napoleon’. It is highly
resistant to rain-cracking and free of doubles
in California tests. The stem cavity is deep.
The pedicel is longer and thicker than that of
‘Napoleon’.

The tree is precocious, productive, moder-
ately vigorous, and upright-spreading. Leaves
are obovate and medium-sized. Petioles tend to
be short, thin, and usually hairless. The culti-
var blossoms between ‘Lambert’ and ‘Jubilee’
seasons but usually sufficiently overlaps blos-
som ranges of ‘Napoleon’, ‘Bing’, ‘Berryessa’,
and ‘Larian’ and is pollinized adequately by
these cultivars. It is also suited for canning
and brining.

‘ULSTER’, which originated from the cross
‘Schmidt’ x ‘Lambert’ at New York State Ag-
ricultural Experiment Station, Geneva, N.Y.,

was selected in 1947 and introduced in 1964 as
a possible replacement for ‘Schmidt’ (133). It
has a more vigorous, more productive, and
longer-lived tree than does the ‘Schmidt’ cul-
tivar. The fruit ripens just after ‘Schmidt’ and
is reported to be firm, large, very dark red, of
high quality, and resistant to rain-cracking
(133). Some resistance to cherry leaf spot
and superior blossom hardiness has been noted
in commercial test orchards. ‘Ulster’ cross-
pollinates effectively with all important culti-
vars in New York.

‘HUDSON’, also originated by the Geneva,
N.Y., station from the cross ‘Oswego’ x Giant’,
was selected in 1935 and introduced in 1964
as a cultivar to extend the harvest season 10
days later than ‘Lambert’ (133). Trees are very
vigorous and rapid growing. The fruit is me-
dium to large, firm to slightly tough when fully
ripe, darker than ‘Windsor’, and sweet. It tends
to hang well on the trees. The cultivar has some
resistance to brown rot. It effectively cross-
pollinizes with all important cultivars used in
New York except ‘Giant’, ‘Rainier’, and ‘Yel-
low Glass’.

POLLINATION REQUIREMENTS

Provision for adequate pollination is a prime
requisite in sweet-cherry production. All known
cultivars except ‘Stella’ are almost completely
self-incompatible, that is, the pollen, although
normal in appearance and germinability, fails
to extend a pollen tube sufficiently to fertilize
ovaries of the same cultivar. Consequently, un-
less pollen is available from another cultivar
capable of fertilizing the main one, practically
no fruit sets.

In addition to being self-incompatible, some
groups of cultivars are cross-incompatible.
‘Bing’, ‘Lambert’, ‘Napoleon’, ‘Star’, and ‘Em-
peror Francis’ constitute the best known
group of cross-incompatible cultivars. Other
cross-incompatible groups include: (1) ‘Gov-
ernor Wood’, ‘Saylor’ (Stark Gold), and ‘El-
ton’; (2) ‘Schmidt’ and ‘Peggy Rivers’; and
(3) ‘Black Tartarian’, ‘Knight Early Black’,
‘Bedford Prolific’, ‘Black Eagle’, and ‘Early
Rivers’. None of the cultivars function as pol-

linizers for other cultivars in the same group-
ing. A cultivar from another pollinizing group
is needed to assure adequate fruit set. Incom-
patibility is reciprocally expressed; thus the
pollinizing cultivar will be pollinized satisfac-
torily by the main cultivar.

Many European cultivars have been classified
into pollination groups (26). Also these inves-
tigators have explained the nature of incom-
patibility in sweet cherries. As is true in
tobacco, incompatibility in cherries apparently
is controlled by an allelomorphic series of genes
designated as S,, S., S;, and so on. Each plant
carries two of the allelomorphs. Pollen germi-
nates, but pollen-tube growth is inhibited in the
style of a plant having the same incompatibility
factors, either from self-pollination or from
cross-pollination of two cultivars in the same
group. Hence the male gamete is prevented from
reaching the ovary in time to cause fertiliza-
tion. If the pollen (S,S, for example) has one
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factor in common with the style (S,S;), the S,
pollen tube will be inhibited, but the S, pollen
tube will penetrate the style normally. Thus
half of the possible combinations are fertile,
and adequate fruit set can result. If four dif-
ferent allelomorphs are involved (for example,
S:S. pollen and S;S, stylar constitution), all
possible combinations are fertile.

The John Innes Institute in England has re-
leased 3 self-fertile selections, which are being
used to breed self-fertile cultivars. ‘Stella’ is
the first such cultivar released. The self-
compatible selections are explained as trees
carrying an allelomorph (S.1), which nullifies
the inhibition of pollen-tube growth by the S,
allele (66).

In the selection of a suitable cultivar for
pollination, the blossom dates of the two culti-
vars in question should overlap enough to en-
sure an abundant supply of pollen at the
time the blossoms are receptive. Canadian stud-
ies show that in the relatively unproductive
‘Schmidt’ variety, degeneration of egg cells oc-
curs before blossoming to the extent that only
a few embryo sacs are functional when blos-
soming occurs (35, 36). The same phenomenon,
but to a lesser degree, exists in ‘Bing’, ‘Wind-
sor’, and ‘Hedelfingen’, but most embryo sacs
are still functional when the blossoms open.

Degeneration continues rapidly after the blos-
soms open. Hence, with these cultivars it is im-
perative that a source of pollen be available
continuously as the blossoms open. The safest
policy, therefore, is to use pollinizers which co-
incide in blossoming time with the main cul-
tivar.

Apparently the reciprocal of any cross in
which the two cultivars are compatible will
also be compatible. Therefore, providing the
blossoming of the two cultivars overlap, a
known pollinizer can be planted with assur-
ance it will be pollinized by the main cultivar.

In some cultivars, so-called ‘“strains” are
known to exist, and these vary somewhat in
their ability to pollinize. In fact, strains of
‘Black Tartarian’ and other cultivars have been
shown to be in different pollination groups
(26). Care should be exercised, therefore, to
assure that the main and pollinizing cultivars
chosen for planting are from a true-to-variety
source and are proved pollinizers for each other
if either represents a variant strain.

Since the appearance of ‘Van’, ‘Sam’, ‘Chin-
ook’, and other cultivars, it is now possible
to fill the orchard pollinizer positions with
profitable fruit-producing trees rather than
merely with pollen-producing trees.

PROPAGATION

Like most other fruits, sweet cherries do not
produce uniform seedlings. Therefore, vegeta-
tive propagation is used to propagate trees of
desired fruit and tree characteristics. Clones
can be indefinitely maintained by budding and
grafting, barring natural mutations or sports.

Nursery trees are produced by propagating
the desired scion cultivar onto a desired root-
stock. Usually this involves budding a single
dormant bud onto a year-old seedling (liner)
just above ground level in July to September.
A bud formed in the axil of a leaf on current-
year wood is used. The T-cut, shield-bud
system (fig. 4) is usually used. Buds from pre-
vious season wood may be kept dormant by
refrigeration and June-budded on liners. Thus
nursery trees are l-year-old scions on 3- or 2-
year-old roots, respectively, depending on

whether they were summer-budded or June-
budded. Bench-grafting dormant scions onto
liners or root pieces is possible but is laborious
and requires considerable proficiency.

A intermediate stem piece between the root-
stock and scion sometimes is used to impart
greater trunk hardiness, to induce early fruit-
ing, or to cause dwarfing of the scion cultivar.
This usually involves budding in 2 successive
years, but bench-grafting sometimes is used
to complete the propagation at one time.

In some instances, a shift in market demand
for a cultivar, disease-susceptibility, or other
economic factors may suggest changing culti-
vars. This can be done in young or bearing
trees by budding or grafting the top to a new
cultivar.
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FIGURE 4.—Diagram of T-shield budding of sweet
cherries. A, The bud stick with shield-shaped buds
partly cut; B, T-shaped cut in the stock; C, bark
raised along side of the T-cut; D, bud inserted; E,
placement of rubber band to prevent drying.

ROOTSTOCKS

Strong preferences have developed in differ-
ent areas concerning the best rootstock for
sweet cherries. As a result of a 13-year test,
the St. Lucie cherry, Prunus mahaleb L., is
recommended in Utah as the best stock for the
arid climate and well-drained soils of that area
(25). In most eastern States and California,
wild sweet-cherry seedlings, commonly called
mazzards, have been preferred by growers be-
cause mahaleb roots are reputed to dwarf tree
size and reduce tree longevity (114). In areas
where poor soil drainage is a problem, ‘Stock-
ton Morello’ (P. cerasus) has adapted better
than mazzard or mahaleb roots.

Although growers generally prefer mazzard
rootstocks, nurserymen much prefer mahaleb
because of better seed germination and easier
budding over a longer period. As a result, nurs-
erymen switched from almost excluzive use
of mazzard as a cherry rootstock before 1850
to increasing use of mahaleb for the last half
of the century and well into the present cen-
tury. In certain areas, the advantages to the
grower of the mazzard or ‘Stockton Morello’
rootstocks have outweighed the nursery ad-

vantages of mahaleb, and growers have de-
manded these rootstocks.

Gibberellins offer some hope for more de-
pendable germination of mazzard seeds. Use
of gibberellins with sweet-cherry hybrids sub-
stituted for at least 3 months of the usual 5-
month after-ripening requirement and offered
the possibility of growing liners suitable for
budding a year earlier than possible without
its use (42, 45). Maximum germination was
combined with reduced rosetting, a condition
associated with insufficient chilling, when gib-
berrellin treatment followed 2 months of after-
ripening of the seed. Foliar sprays of gibber-
rellin were effective in forcing growth on
plants that rosetted.

In areas such as the Yakima Valley of Wash-
ington, cultivars on mahaleb rootstocks free of
disease produce trees of equivalent size and
longevity to those on mazzard roots. Several
factors could be involved. Day (29) noted that
trees on mahaleb rootstocks gave earlier hard-
ening and better tolerance to low temperatures
in the early fall, more tolerance to zinc defi-
ciency and an excess of lime, and better adapt-
ability to sandy soils and dry conditions than
did trees on mazzard rootstocks. Under less

“favorable conditions for mahaleb rootstocks,

the rootstock has a tendency to be overgrown
by the scion at the bud union, and to become
dwarfed and short-lived. The shallower root
system of mazzard rootstocks adapts better to
higher soil-moisture conditions and heavier
soils than do the deep roots of mahaleb root-
stocks. Gophers often are more troublesome in
orchards on mahaleb rootstocks.

‘Stockton Morello’ rootstocks adapt better
to wet heavy soils than do mazzard or maha-
leb rootstocks; also this stock may reduce tree
size in lighter soils. It is not a satisfactory
rootstock for ‘Napoleon’ in Oregon. ‘Morello’
and other sour cherries give seedlings of var-
iable size, so elimination of less vigorous seed-
lings in the nursery row is desirable.

Prunus fruticosa Pall., the European dwarf
ground cherry, has been used to a limited ex-
tent as a sweet-cherry stock. While the graft
unions appear compatible, the roots give poor
anchorage, and the understocks sucker pro-
fusely. True genetic dwarfs that occur from
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sweet-cherry crosses have not yet been evalu-
ated as rootstocks.

INTERSTOCKS

Above-ground trunk sections or complete
trunk and crotch portions of trees sometimes
are substituted for that portion of the scion
cultivar. These may be the same as the root-
stock, or the stem piece may be different from
both the scion and rootstock. Early fruiting,
reduced tree size, and greater hardiness of the
trunk usually are the objectives sought. The
F12/1 mazzard rootstock from England, top-
worked out on the scaffolds, imparts bacterial
canker resistance.

Budding sweet-cherry trees high on the
trunk of P. mahaleb is effective in reducing
bacterial canker (29). Also topworking above
the crotches of mahaleb seedlings or substi-
tuting an interstock (trunk and crotches) of
an upright mahaleb type (Russian or Turkish
type) reduces infection by X-disease virus
(buckskin), permits detection and removal of
infected leaders and salvage of the tree, and
allows replanting in areas where infected trees
were removed (29).

Interstocks of P. cerasus, principally ‘Mont-
morency’ and ‘Northstar’, have been used to
control tree size of sweet-cherry trees. These
interstocks may be only a few inches of trunk
or may extend from ground level to 18 inches
out on main leaders. Because of the slower
growth rate of the sour-cherry section, both
the understock (usually mahaleb) and scion
usually overgrow the interstock (fig. 5). Growth
of nonbearing trees with ‘Montmorency’ or
‘Stockton Morello’ interstocks is not notice-
ably slower than that of standard trees, but
bearing starts a year or two earlier. Hence
the mature height of the trees is controlled
more easily because of greater spreading by
the weight of the first crop and reduction of
vegetative growth.

The trunk is one of the last parts of the
sweet-cherry tree to harden off in the fall. As
a result, trees that are relatively hardy in other
parts of the tree are vulnerable to injury from
early fall freezes in the trunk and crotch areas.
In areas where trees are subject to hard freezes

PN-3048

FIGURE 5.—~Overgrowth of the interstock by the scion
variety. Such overgrowth is found where sweet cherry
is topworked high on mahaleb rootstocks or a
sour-cherry interstock is used. Note overgrowth
pointed out by the arrow.

before hardening is complete, substitution of
a hardier trunk may be desirable. Also where
“southwest injury” is common from sunlight
reflected onto the trunk from snow, a hardier
trunk section may be useful.

Trees using ‘Northstar’ (a dwatf P. cerasus
cultivar) interstocks appear to be smaller than
standard ones. Close plantings such as those
used for apple trees on ‘Malling VII’ rootstock
may be possible. Slightly closer planting of
trees is possible with ‘Montmorency’ inter-
stocks than with standard trees. Considera-
tion should be given to the use of such trees
as fillers, because they will fruit before stand-
ard trees. Particular care should be used in
training to force wide-angled branches in trees
with ‘Montmorency’ crotches. Interstems of 6
to 12 inches of ‘Montmorency’ trunk give the
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advantages of this stock but avoid the weak
crotches.

TOPWORKING

Topworking trees of bearing age to a more
desirable cultivar allows the grower to change
his production to the new cultivar with a mini-
mum of delay. Sometimes a grower is not sure
of the commercial potential of a new cultivar
and may wish to be growing trees of stand-
ard cultivars, which he may later topwork to
the new cultivar if it proves satisfactory. This
removes some of the time loss from indecision
on cultivars at planting time.

Trees that have been planted in the orchard
only a year or two may be budded at ground
level with a shield bud. However, even in young
trees it is desirable to salvage the trunk and
crotches unless the latter form narrow angles.
Usually it is desirable to bud or graft at least
18 inches out on main leaders.

The topworked leaders may tend to develop
as upright “poles” unless care is given to their
training (fig. 6). It is advisable to leave con-
siderable brush in the center of the tree to en-
courage spreading of the topworked leaders.
Tying-down of the leaders in mid-May for
about a six-week period spreads the tree and
encourages earlier fruit set. Summer heading
likewise encourages wide-angled crotches.

PN-3049

FIGURE 6.—A vigorous sweet-cherry tree, topworked at
12 inches on mahaleb rootstock, showing good branch-
ing and early-fruiting tendencies. Note, however, a
tendency for the branches to develop into upright
“poles” (arrow) if not headed. Note also the inter-
twined sticks (upper portion) used to spread narrow-
angled limbs.

ORCHARD PLANTING

SITE

Site is of greater importance for sweet cher-
ries than for most other fruits. Soil and clima-
tic requirements are more exacting than for
most fruits. Since the trees usually blossom
during potentially frosty periods, higher eleva-
tions with good air drainage should be selected.
Soil should be reasonably well-drained and
should be deep enough to hold 4 inches of
available water or enough to supply a tree for
2 weeks during the high-water-use period. In
general the soil should be relatively light and
moderately productive. Excessive fertility may
cause “leggy” growth, delayed fruiting, and
greater susceptibility to winter injury or dis-

ease. The site should not be land recently used
for potatoes, tomatoes, melons, or other hosts
of Verticillium.

SELECTION OF NURSERY STOCK

Usually 1-year-old nursery trees are pre-
ferred for orchard planting. These are obtained
from single buds placed on rootstock liners in
July or August almost 114 years before orchard
planting or in June of the year previous to
planting. In the former case, the buds remain
dormant the remainder of the first growing
season and, in either case, the bud forms the
nursery tree the summer previous to orchard
planting. The liner top is removed just above
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the scion bud after the scion forces, and all
rootstock buds below the bud union are
stripped.

No difficulty is encountered in detecting
trees that failed to develop from scion buds
where mahaleb or ‘Stockton Morello’ rootstocks
are used. However, difficulty may be encoun-
tered in detecting bud failure when mazzard
stocks are used. Careful nursery practices
minimize this danger. It is well to become ac-
quainted with nursery practices of the nursery-
man from whom trees will be obtained. Nur-
serymen prefer to bud trees on a custom basis
and usually offer discounts for custom orders.
It helps them minimize the gamble of propa-
gating cultivars for which there may be no
demand two years hence.

The grower should analyze his prospective
site in choosing the rootstock for his trees.
If the soil is light-textured and tends to be
droughty, he should consider the deeper root
system of mahaleb. Mahaleb should be consid-
ered also when the soil is alkaline, where some
replanting problems have been encountered, or
where the soil is known to be deficient in zinec.
In areas where early fall freezes are a known
hazard, or where X-disease infected trees
have been removed, mahaleb can be used for
ite earlier-hardening and disease-resisting tend-
encies.

On most eastern soils, except very: light-
textured and droughty ones, mazzard usually
is preferred. On the irrigated western soils,
where none of the problems in the preceding
psragraph are serious, the grower has the op-
tion of fairly equivalent growth on either stock.

Where excessive moisture is a. serious prob-
lem, ‘Stockton Morello’ understocks may be
used.

Cultivars to plant should be selected on cur-
rent and projected demand of the marketing
outlets available to the area. If distant ship-
ping is the chief outlet, and there are no im-
mediate local market or processing outlets,
orly the firm-freshed, large-fruited cultivars
should be considered for planting. If process-
ing is the main outlet, productive, relatively
firm, freestone varieties are indicated. If brin-
ing is the sole outlet, productive, light-fleshed,
and relatively firm cultivars are preferred. For

local markets, the softer-fleshed cultivars may
be very acceptable.

Because of the rain-cracking susceptibility
of the firm-fleshed cultivars, the other desirable
characteristics of ‘Bing’ and similar cultivars
may be overbalanced in areas of considerable
rainfall during the late ripening and harvest
seasons.

The availability of pickers and the feasibil-
ity of mechanical harvesting should be con-
sidered also in selecting probable outlets and
cultivars.

Adequate pollinizers should be provided in
the initial planting to suffice for the early har-
vest years. Usually the number of pollinizers
needed is greater than in the mature orchards.

Pollinizers in every third permanent posi-
tion in every third row are adequate for the
mature orchard. It is often advisable to pro-
vide additional pollinizers in filler positions
to ensure adequate pollination of the young
trees. The ratio of eight trees of the main cul-
tivar to one pollinizer makes a convenient
planting.

Medium-sized trees, averaging 4 to 6 feet
high and more than 54-inch caliper, are pre-
ferred for planting and usually give highest
survival. Smaller trees, except June-budded
ones, are often not thrifty and grow poorly.
Trees larger than 74-inch caliper often give
poor survival.

Upon delivery, the trees should be placed in
underground storage with the roots covered by
shingle tow or peat moss, or they should be
heeled-in in a well-drained outside location,
with the trees slanted to the southwest to avoid
sunburning of the trunk and crotches. If the
trees dry out in shipment, soak them for sev-
eral hours before heeling them in.

SOIL PREPARATION

The orchard site should be plowed or disked
in the fall or early spring, if needed, and thor-
oughly prepared before planting. If there is a
distinct plowpan, deep plowing may be advis-
able. A green-manure crop the year before
planting is desirable to improve soil tilth. Other
fertilization usually is not needed before plant-
ing.

If the orchard is to receive routine or sup-
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plemental irrigation or underground heating
lines, such systems should be fully installed
before planting. These systems may dictate
tree-spacing patterns.

On slopes subject to erosion, or where sod
strips between rows are desired, row strips 5
to 6 feet wide may be plowed or rotovated,
preferably on the contour. The young trees
will not compete successfully with weeds and
grass. Thereforé, these strips or circles around
each tree should be cultivated at least the first
3 years for optimum growth of the trees. Sev-
eral kinds of rotary tree hoes are commercially
available for this purpose.

TIME OF PLANTING

Early spring, February to April, depending
on latitude and suitable weather, is the tradi-
tional time to plant trees. It is important to
be sure the nursery stock has been stored
properly, protected from extreme cold, and
kept dormant until planting time. If these con-
ditions are met, and the soil is moist or water
is added to the tree hole, excellent survival
should be expected.

Fall planting has the advantages of better
planting weather usually and of nursery trees
that are freshly dug and that have not had a
chance to dry out. The trees are dormant when
planted, and roots have time to become estab-
jiéhed before leaf buds break. In areas usually
subject to low winter temperatures, the grower
should avoid fall planting. In temperate areas,
as far north as New York, Michigan, and
Wa§hington, fall planting is increasing.

TREE SPACING

A mature sweet-cherry tree with a favorable
regime will occupy 30 feet of space between
trees. However, 25 years iunay elapse before
the space is fully utilized. It is usually desirable
to plant filler trees. Despite the innate reluct-
ance of most growers to remove trees when
they are bearing well, these filler trees must
be ‘“fanned” (pruned more severely on one
axis) and renioved as the permanent trees
gradually fill in the space. If fillers are removed

as required, there will be no serious drop in
production. On the other hand, removal of
fillers left several years too long may cut the
crop in half for one or more years.

Where the square system is used, standard
permanent trees usually are set 20 x 20, 25 x
25, or 30 x 30 feet. If filler trees are used,
the initial spacing may be 10 x 10, 1214 x
1214, or 15 x 15 feet, or the rows may be left
20, 25, or 30 feet apart with closer spacing
in the row. Assuming the former spacing sys-
tem, two removals are necessary. First, alter-
nate diagonal rows are pulled. This removes
half of the initial number of trees and gives
full-width row middles on the diagnoal. The
second removal is at right angles to the initial
planting and leaves one-fourth of the original
trees in a square arrangement (fig. 7, A). If
wider initial spacing is provided between rows,
only the final removal may be necessary. In
this case, a tree remains in the center of each
square.
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FIGURE 7.—Alternate planting systems: A, Square;
B, rectangular; and C, hexagonal; designs formed by
location of permanent (p) trees. I, Spacing of the
initial planting; II, spacing after removal of filler
(f) trees; III, spacing after removal of semiperma-
nent (s) trees. Lines show direction trees are re-
moved.
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An alternative spacing that gives more per-
manent trees to the acre is the rectangular pat-
tern (fig. 7, B). An initial spacing of 24 feet
within rows and 18 feet between rows may be
used. Pulling alternate rows removes half the
trees and gives 36-foot middles while permit-
ting complete use of the space within the rows.
This system is generally used on hilly ground
or in contoured plantings where cross-travel
is impractical. Spacings of 30 x 22 or 15 x 22
feet are suggested in Oregon for orchards to
be mechanically harvested.

In the hexagonal system, initial spacings
are rectangles with a tree in the center (fig.
7, C). First removal (every third diagonal)
eliminates one-third of the trees. Second re-
moval of alternate rows removes one-half of
the remaining trees. Either diagonal has wider
middles than the rows, and the permanent
planting becomes essentially squares or rec-
tangles with a tree in the center. Performance
of orchard operations in any direction is pos-
sible under this system.

TRANSPLANTING

Losses during the first year after planting
are greater in cherries than in any other tree
fruit. Good care at the time the nursery trees
are received will help minimize losses. Soaking
trees that have become dry in shipment often
will salvage trees that otherwise would not
survive transplanting.

Holes should be dug wide and deep enough
to accommodate the roots in their normal posi-
tion. Tractor boom diggers with 18- to 24-inch
augers are useful in digging holes. Unless water
is added at planting time, however, the hole
should be dug just before planting.

Any broken or injured roots should be
trimmed off before planting, and thin roots may
be shortened. Exposure of the roots to wind
and sun should be kept to a minimum to avoid
excessive drying out.

The trees should be set an inch or so below
their level in the nursery row. This places the
bud union at or just below ground level. If a
dwarfing or other special rootstock is used,
the union should be planted above ground. The
topsoil removed should be placed around the

roots and settled by moving the tree up and
down carefully as the first few shovels of soil
are added. Then the soil should be stamped
firmly. Where feasible, 2 or 8 gallons of water
should be added to give good contact of roots
and soil. The soil is firmed by stamping as the
hole is filled completely. Slight rounding of the
top will give a smooth surface for subsequent
cultivation.

TREE HEADING AND TRAINING

Unbranched average-sized nursery trees
should be headed at about 30 inches height
after planting (fig. 8). A second heading after
4 or 5 inches of growth occurs encourages
wide-angled branching. If the trees are weak
or winter-injured, heading lower than 30
inches may be desirable. Such trees should be
avoided if possible. Heading at 12 inches usual-

PN-3050

FIGURE 8.—A well-branched tree in July of the first
season after planting. The tree was headed at about
24 inches when planted.
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ly forces a strong shoot with numerous wide-
angled branches.

Heading should be done in the spring to
avoid exposure of the cut surfaces to winter-
damage. Whether the trees are planted in the
fall or spring, they should be headed before
the buds break dormancy.

Initial leaders may be selected on branched
nursery trees if they are well spaced and are
wide angled. The lowest leader should be about
18 inches above the ground and the others at
least 4 inches apart and distributed around
the tree. Usually three but not more than four
leaders are left. Heading should be at the same
height as for unbranched trees. If angles are

narrow and branches weak, all branches should
be removed and the tree handled as for an
unbranched tree.

CARE OF YOUNG TREES

Newly planted trees should receive extra
care until they are well established. Removal
of weed competition for nutrients and water
within the root area of the tree is essential.
Irrigation should be supplied as needed while
the tree is replacing roots lost in digging and
planting it. Control of insects and diseases
that may damage young trees during this crit-
ical period is important.

ORCHARD MANAGEMENT

CULTIVATION

The main objectives of cultivation are to
remove competition between the weeds and
trees for water and nutrients. Proper penetra-
tion of water and release of nutrients may be
improved, particularly in older orchards where
compaction of the soil by frequent use of
heavy equipment has greatly reduced the
water-penetration rate.

While the disk harrow is a time-honored
implement in fruit orchards, its use sometimes
causes more damage than benefit. Deep disking
cuts the feeding roots near the surface, often
defeating the purpose of cultivation. Where
shallow disking will destroy the weeds or
loosen the compacted zone, it is more advan-
tageous to the trees than deep disking.

Where rainfall is sufficient to support a
cover crop, or where irrigation is available,
cultivation of only a 3-foot radius around each
tree prevents direct competition of the cover
crop with the trees and aids in preventing
erosion. Several rotary tree hoes suitable to
cultivation around individual trees or down
both sides of tree rows are available.

FERTILIZERS

Of the twelve essential nutrients, nitrogen
is the one most often found to be deficient.
In orchards with a good leguminous cover crop,

however, this element is almost always in ade-
quate supply.

The other major fertilizer elements, phos-
phorus and potassium, are usually present in
adequate quantities in most soils. Calcium and
magnesium are not considered limiting to
cherry-tree growth in most areas.

Small quantities of several microelements
are also essential. Among these microelements,
manganese, copper, iron, sulfur, and molyb-
denum are not usually limiting under normal
conditions. Zinc and boron, however, may be
deficient, particularly in the neutral or alka-
line soils of the irrigated regions, and marked
deficiency symptoms may appear.

As is true with other fruit trees, a balance
between the fertilizer elements is desirable.
Excessive applications of one element may in-
duce deficiency symptoms of another element,
for example, too much potash may induce mag-
nesium deficiency.

Where leaf analyses are feasible, this addi-
tional index of fertility status may be useful.
In general, soil analysis can be used only to
determine the general fertility conditions in
the orchard. Ultimately, adjusting fertilization
of individual trees to maintain good, but not
excessive, vigor is the most economical system.

Fertilization should be based on year-to-year
observations of growth, production, maturity,
quality, and deficiency symptoms of individual
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trees. It is poor economy to add the major
elements in quantities in excess of the needs
of the trees and the cover. On the other hand,
annual applications of zinc to prevent the oc-
currence of deficiency symptoms may be more
economical than trying to correct symptoms
after they appear.

Nifrogen

Deficiency of nitrogen in cherry trees is
expressed by short, slender terminals; by small,
pale-green to yellow leaves; and by small,
early-ripening fruit. These symptoms may also
be induced by natural or mechanical injuries
to roots or trunk, by girdling, by poor soil
drainage, or by drought. Although adequate
anounts of nitrogen may exist in the soil,
the conducting system of the injured plant
sometimes fails to deliver enough nitrogen to
satisfy the needs of the tree.

Excessive nitrogen delays fruit maturity
and retards fruit coloring. Applications of ni-
trogen should be reduced to trees pruned se-
verely, to trees that lost fruit to low tempera-
tures, or to those subject to ground water with
hixh nitrate content.

The best source of nitrogen fertilizer is the
one that costs the least per pound of actual
nizrogen applied to the ground. Cherry trees
arpear to use nitrogen from various sources
equally well. Thus 6 pounds of nitrate of soda,
3 pounds of ammonium nitrate, 2.2 pounds of
urea, or 10 pounds of 10-10-10 fertilizer all
give about 1 pound of actual nitrogen. Each
of these nitrogen sources is very soluble and
penetrates to the tree roots quickly.

The amount of nitrogen to apply should be
based on the previous year’s growth and pro-
duction. A very general rule would be to apply
100 to 250 pounds of actual nitrogen per acre
per year.

An index of the fertility status of trees is
useful. Usually the amount of terminal growth
the previous season, allowing for the crop
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