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Origin 

All of the major pear cultivars of 

North America originated as chance 

seedlings rather than from breeding 

programs. All are more than 100 years 

old and some are nearly 200 years old. 

Bartlett (Williams), Anjou, Bosc, Har 

dy, Cornice, and Winter Nelis, origi 
nated in Europe between about 1795 

and 1850. Seckel, Kieffer, and Clapp 

Favorite originated in the United 

States between about 1800 and 1860. 

All are Pyrus communis L. except 

Keiffer which is a hybrid of the ori 

ental pear, Pyrus pyrifolia (Burm.) 

Nak. Limited acreages of oriental cul 

tivars have been planted recently in 
the Pacific Coast states. 

The object of most of the pear 
breeding programs in North America 

has been the selection and develop 

ment of hardy, high quality cultivars 

that are resistant to fireblight (Erwinia 

amylovora (Burr.) Wins!, et. al.). 

Blight resistance is not required for 

cultivars grown in the Pacific Slope 

states and British Columbia but is 

sorely needed for most of the fruit 

growing areas east of the continental 

divide. It is hoped that some of the 

new blight resistant cultivars released 

in recent years will be of the same 

hieh quality as are the blight suscep 

tible cultivars currently being grown. 

Climate 

Most of the commercial cultivars 

have winter chilling reauirements of 
1000 to 1500 hours, but Kieffer and a 

number of other oriental hvbrids ap 

pear to acquire less than 800 hours 

to break rest. 

Domestic pears are generally more 

hardy than peaches but less hardy 

than apples. A few cultivars derived 
from Pyrus ussuriensis Max. however, 

are as hardy as most apples. Thus 

the southern limits are set by warm 

winters with insufficient chilling and 

the northern limits are set by temp 

eratures low enough to cause winter 

killing. 

The best climate for growing qual 

ity pears is one that is warm to hot 

during the summer and has enough 

frost-free days to mature the fruit. 

The length of growing season required 

varies from 100 to 200 days, depend 

ing upon cultivar. Where irrigation is 

not available, 35 or more inches of 

annual rainfall are needed. Wet and 

humid conditions during spring and 

early summer are undesirable because 

they cause fruit russetting and also 

permit diseases to infect the trees. 

Geographic Distribution 

Besides the obvious constraints of 
climate, pear orchards are primarily 

limited to areas where fireblight can 

be controlled, namely the arid regions 

of the Pacific Slope and areas near 

oceans and large lakes that are too 

cool in spring for the disease to get 

started. 

The dominant pear areas of the west 

are in California, Washington. Ore 

gon, Chihuahua (Mexico), and British 

Columbia. Of the U.S. annual produc 

tion of about 750,000 tons, more than 

90% is produced in the three coastal 

states. Primary nroduction in the East 

occurs near the lakes in Ontario, New-

York, and Michigan. 
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Pear Production in Western 

North America 

The major production areas for 
pears in the western United States and 

Canada are listed in Table 1. Four 
cultivars make up 99% of the produc 

tion with 2 of these, Bartlett and An-

jou accounting for 95% of the total 

(Table 2). The remaining production 

mostly involves the following culti 

vars: Bosc, Cornice, Hardy, Winter 

Nelis, Seckel, Forelle and Packham's 

Triumph. 

Approximately 60% of the west's 

production is processed. The main 

cultivar for this is Bartlett. Only 23% 

of the production of this cultivar is 

marketed fresh. The other cultivars 

are marketed fresh except for Hardy 

and Winter Nelis, which are used in 

fruit cocktail processing. Only recent 

ly, has cullage of these cultivars been 

utilized for puree products or by juic 

ing the unripe fruit for concentrate 

juice or fermented juice used in 'pop' 

wines. 

Fresh marketed pears are packed 

in paper wraps or tight fill in 20 

or 43.5 pound cardboard containers. 

Pears are either packed and cold 

stored in the southern districts, or 

stored loose in bins and packed before 

shipment in the northern regions. 

Cold storage or "Controlled Atmos 

phere" storage of the late keeping cul 

tivars; Anjou, Winter Nelis, Eldorado, 

or Packham's Triumph seldom last 

more than 9 months when marketing 

ends in May or June. Therefore, there 

is usually a marketing gap of one to 

two months before early harvest of 

Bartletts from the Sacramento River 
Delta area reach marketing channels 

in mid-July. Only 20% of the fresh 

marketed pears are sold in the West 

while 31% are shipped to New Eng 

land and Mid Atlantic States, 17% 

are sent to the midwest, 15% to the 

south and 17% exported, mostly to 

Canada, Sweden, Brazil, Norway and 

Germany. 

Table 1. Pear Production in Western 
United States and Canada. 

California 286,500 43.5 

Sacramento River Valley 128,000 19.4 

North Coastal 100,000 15.2 

Sierra Foothills 22,000 3.3 

Bay Area 20,500 3.1 

So. Calif. & Other 16,000 2.4 

Oregon 160,000 24.3 

Mid Columbia & 

S.W. Wash. 100,000 15.2 

Southern Oregon 60,000 9.3 

Washington 180,000 27.3 

Yakima River Valley 105,000 16.0 

North Central Wash. 75,000 11.4 

British Columbia 

Okanogan Valley 20,250 3.1 

Colorado 5,500 0.8 

Utah 4,500 0.6 

Idaho 1,500 0.2 

Western States ir B.C. 658,250 100.0 

*Average pear production during the years 1973-78. 
(Tonnes = 1.1 short ton) 

Western Pear Cultivars and Their 

Characteristics (Tables 3, 4, 5 and 6) 

Bartlett is the main cultivar from 
the standpoint of production, fruit 
quality, and utilization in the U.S. 
Bartlett trees are productive under a 
wide range of latitude and conditions, 
but pollen tube growth in the flower 
style is very temperature dependent 

and fruit set can be low when bloom 

is followed by mean temperatures 
below 8° C. Late or "rattan1" bloom 

of Bartlett increases its infection to 

fireblight when it develops during a 

warm period favoring bacteria inoc 
ulum. 

Pre-mature ripening of the cultivar 

is a common and devastating occur 

rence in cooler climates such as in the 

northwest Oregon and central Wash-
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Table 2. Cultivars in Relation to Pear Production in the Western United States 

and Canada. 

1 Average pear production during the years of 1973-78. 
(Tonnes = 1.1 short ton) 

ington areas making processors nerv 

ous about cool periods previous to 

harvest. 

Acreage of Bartlett has been stable 

during the past 10 years where it is 

widely distributed in the west. 

Anjou is grown exclusively in the 

northwest and British Columbia be 

cause of its adaptation and long stor 

age life. Lack of fruit set is a common 

weakness of this cultivar and the tree 

requires heavy head pruning, sunlight, 

and high N applications (more than 

that of the Bartlett) besides good cross 

pollination for adequate set. Anjou 

is compatible on quince rootstock but 

is seldom used on it. Fruit finish and 

production of Anjou are very suscepti 

ble to insect damage and pests must 

be carefully monitored. 

A ripe Anjou for eating is not re 

lated with a color change as in Bart 

lett (from green to yellow). This makes 

it necessary to educate the consumer. 

Waxing of the Anjou pear is more 

prevalent in the packing house of the 

northwest, but the process may reduce 

ripening if not carefully controlled. 

Anjou acreage and production in the 

northwest has increased in the last 

10 years. The major reason for this 

is success in extended storage and 

marketing. 

Bosc is a widely grown dessert pear 

throughout southern Europe and the 

southern hemisphere besides the Unit 

ed States. The trees are very produc 

tive and can set frequently seedless 

fruit, but they still require pollinizers. 
However, the trees are difficult to 

train because of their long growth 

habit without branching. Bosc is not 

compatible on quince without support 

or Old Home interstock. Fruit is 
heavily russetted and remains firm 

even when ripe. It is highly prized 
for baking or drying. Consumer pub 
licity by the industry during the last 

four decades has increased sales and 

encouraged new plantings of the cul 
tivar. 

Cornice is considered the best eat 

ing pear because of its juicy buttery 

texture and well balanced flavor. It 

is widely grown throughout the world 

but in the United States it has been 
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Table 3. Source and Production of Principal Pear Cultivars of Western States 

and Canada. 

xAge of trees with full bearing surface producing 22 Tonnes/ha (10 tons/acre) on Quince (Q) and French 

(Fr.) rootstocks. 

Production of mature trees with full bearing surface, lower figure is average and high figure is reported 

high yields on a commercial orchard. 
3Fruit set usually occurring under proper pollenation for a productive crop. Fruit thinning of several 
cultivars is necessary for best fruit size, particularly Bartlett and Seckel. 

Table 4. Pollination Characteristics and Tolerance Levels of Principal Pear 

Cultivars in Western States and Canada. 

aCold tolerance of the whole tree. 
2Cold tolerance to frost injury to flower buds, flowers, and fruit. 
3Tolerance to Pseudomonas syringae blossom infection. 
^Tolerance to spider mites and pear psylla infestation. 
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grown principally in southern Ore 

gon and California. The trees are 

late bearers and unproductive unless 

grown directly on quince or other 

precocious rootstock. 

Cornice is highly prized for gift 

packaging where half of the crop is 

usually sold. However, recently a 

greater proportion of the crop is sold 

to supermarkets making better han 

dling techniques necessary to keep it 

attractive on the market. New plant 

ings have been restricted primarily to 

southern Oregon. 

Hardy is grown principally in the 

Santa Clara Valley of California. Orig 

inally it was for export markets. Re 

cently it has been used for cocktail 

fruit mixes only. Processors prefer 

Bartletts and therefore Hardy produc 

tion is declining rapidly. The cultivar 

has been used for an interstock on 

quince in the past because of its com 

patibility with quince. However, Old 

Home has been preferred for this 

usage because of its blight resistance. 

Winter Nelis was the principal pol-

linizer for Bartlett, particularly in Cal 

ifornia. The fruit is used for process 

ing and fresh market, but Nelis has 

not commanded the same return as 

Bartlett and Bosc and has been re 

placed by Bosc as a pollinizer. 
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Table 6. Source and Some Characteristics of Minor and New Pear Cultivars 
Planted in the Western U.S. and Canada. 

Seckel is very productive but the 

small fruit size requires hand thinning 

to produce marketable sizes. The cul-

tivar which was widely grown at one 

time in New York and the New Eng 

land states is now limited to a few 

orchards in the west. The fruit is pri 

marily used for pickling because of 

its size and high solids. This specialty 

fruit can bring top fruit prices. 

Forelle is another specialty fruit 

and is primarily used for basket dis 

plays because of its beauty and ex 

cellent shelf life. The production of 
Forelle is limited because of its sus 

ceptibility to fireblight. The fruit 

commands top fruit prices. 

Nijisseiki (or Twentieth Century) 

has been produced for the Asian 
Americans located in the west. The 
Twentieth Century pear like other 

pear apple fruit is crisp when ready 

to eat. Asians use it in their cooking 

such as in the wok. New Asian immi-
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grants have produced increasing de 

mands for greater production. 

Eldorado is a United States cultivar 

from a Bartlett X Winter Nelis chance 

seedling. Chief interest in this cultivar 

was the long storage life extending 

the marketing season while it retains 

the Bartlett appearance. However, 

low solids and small fruit sizes plus 

low tolerance to frost, freezes, and 

fireblight made it a difficult cultivar 

to sell to the consumer and grower. 

Some interest still remains because of 

its keeping quality and juiciness. 

Red mutations of several pear cul-

tivars have been planted recently be 

cause of consumer interest in red 

pears. These are: Clapp Favorite; 

Bartlett (two mutations); Max Red and 

Red Sensation; Anjou; and Cornice. 

These mutations are essentially similar 

in production and fruit quality to the 

equivalent green fruited cultivar s. 

Other red fruited cultivars which have 

been developed from various breeding 

programs and which are planted on 

a minor scale are Reimer Red; Canal; 

Red Angelo; and Rogue Red. The last 

two have long storage capabilities 

which extend their marketing period. 

Red fruited cultivars such as Max Red 

Bartlett are often weak in tree growth 

and have poor productivity because 

of virus infected scion wood. Red 

pears have commanded higher prices 

during the past few years but how 

long this market advantage will occur 
depends on production quality and 

consumer preference. Sale of Red 

Bartletts in 1950 to 1970 decreased 

markedly because of poor fruit qual-

ity. 

Few green fruited cultivars have 

been planted recently except for the 

principal cultivars. Butirra Precoce 

Morettini (Coscia X Bartlett) was 

planted in California for the very 

early market. Although the fruit has 

high eating quality, it is usually harv 

ested too early to be attractive. Cali 

fornia (Red Bartlett X Cornice) is sup 

posed to have the quality of Cornice 

without the production problems as 

sociated with it. However, early re 

ports indicate the fruit is rough and 

not uniform in shape and color. Sierra 

(Bartlett X Marguerite Marilate) is a 

recent release from British Columbia 

which is used for home and fruit stand 

production in the Okanagan Valley. 

Asian pear cultivars (besides Twen 

tieth Century) in very limited produc 

tion are Shinseiki (New Century) and 

Chojuro. There has been renewed in 

terest in California and Oregon be 

cause of the good market demand for 

these. The production of Asian pears 

requires careful thinning to discour 

age alternate bearing which increases 

fruit sizes. Asian pear cultivars main 
tain tree vigor and production best 

when grown on Oriental rootstocks, 
i.e. Pyrus callenjana or P. hetulaefolia. 

These cultivars are more susceptible 
to pear psylla insect pressures, to blos 

som blast (Pseudomonas), and to 
spring frost at bloom than the French 

cultivars. Several Chinese cultivars 
that have been available for produc 
tion are: Tsu Li and Ya Li. "Asian 

pears" by William Griggs is an excel 

lent review of their description and 

production in California. 

The future of the western pear in 

dustry depends on its competitive 
strength with other fruits, particularly 

apple. Increased pear production has 

taken advantage of the "back to eating 

fresh fruit" movement. But, pear pro 

duction has several deficiencies and 
problems that must be solved such as: 
(1) low yields, (2) fireblight suscepti 

bility, (3) cost and lack of controlling 

pear psylla, (4) frost and pollination 

problems in some regions and in some 

major cultivars, (5) lack of a range of 

clonal rootstocks for growth control 

and cropping, and (6) a long storage 

and extended marketing season for 

available fresh fruit year round now 

found for apples. New cultivars de 

veloped from an active breeding pro-
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gram could solve many if not all of 

these difficulties. However, at pres 

ent, there is no active breeding pro 

gram in the west except for pear root-

stocks in Oregon. Effects of gamma 

radiation on growth control and self 

fertility of Cornice is presently being 

studied in Oregon. However, the 

breeding program for new cultivars 

in California and Oregon have been 

terminated because of the lack of in 

dustry interest in resistance or in pro 

duction. For now, production of pears 

in the west will favor fresh marketed 

pears but still rely heavily on the proc 

essing industry and the juice manu 

facturer to maintain high cullage 

prices. 

Pear Production in Eastern 

North America 

Pear production in eastern North 

America occurs primarily in Michigan, 

New York, Pennsylvania, Connecticut 

and Ontario. The four eastern states 

produce about 32,000 tons or less than 

five percent of the U.S. pear crop 

(Table 7), while Ontario produces 

about 19,000 tons or 50 percent of 

Canada's pear production. 

Bartlett is the principal variety (9, 

10, 11). Nearly 90 percent of the pear 

trees in Michigan and about two-

thirds of the trees in New York and 

Ontario are Bartlett (Table 8). Bosc 

is second in tree numbers in each of 

these areas followed by Kieffer in 

Michigan and Ontario. Clapp Fav 

orite is another variety of some im 

portance in all these production areas. 

Bosc and Clapp Favorite are planted 

as pollinizer varieties for Bartlett. 

The majority of pears produced in 

these three areas is processed as puree 

for baby foods or canned pear halves. 

Kieffer is grown only for processing 

Table 7. Pear Production in Eastern States and percent of U.S. Crop* 

* Commercial pear production as reported by the U.S. Statistical Reporting Service. 

Table 8. Pear Varieties of the Eastern U.S. and Canadian Production Areas 

Variety 

Bartlett 

Bosc 

Kieffer 

Clapp Favorite 

Seckel 

Anjou 

Other 

1l978 tree census (9). 
21975 Orchard and Vineyard Survey (10). 

31977 research committee survey (11). 
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while Bosc and Clapp Favorite are 
usually marketed fresh. 

Pear production is declining in the 

eastern production areas. Pear decline 

in the West Coast production areas in 

the early 1960's encouraged expansion 

in eastern plantings. These orchard-

ists did not anticipate the rapid re 

covery of the level of production by 

the West Coast pear industry. New 

high density plantings in the western 

areas and higher yields per acre sub 

sequently placed eastern producers at 

a disadvantage. Consequently, eastern 

pear acreage has declined from the 

mid-1960's. 

A 1969 report by Harsh, et. al indi 

cated future unfavorable pear prices 

for Michigan orchardists, reflecting 

higher production costs and low fruit 

prices (2). The 1978 Michigan tree 

census revealed a 71 percent decline 

from 1973 survey data for pear acre 

age and tree numbers (Table 9) (8,9). 

Cost evaluation figures for Michi 

gan fruit production in 1979 were pro 

jected from small group discussions 

with orchardists for pear (6), tart 

cherry (5), apple (4) and peach (7). 

Utilizing these grower current pro 

duction costs, their production levels 

(which exceed the state average) and 

fruit prices received for 1974-78, ex 

tension farm management specialists 

compute per acre production and har 

vest costs and gross returns. Multiply 

ing the reported grower yields by the 

1974-78 average fruit prices minus 

these production costs indicate pear to 

have the lowest return per acre (Table 

Table 9. Changes in Michigan Pear 

Acreage and Tree Numbers, 1973 

vs. 1978 

Year Acres Trees 

19731 

19782 

10,906 

3,198 

1,048,562 

295,738 

M973 Michigan Fruit Tree Survey (8). 
21978 Michigan Fruit Tree Survey (9). 

10). Such calculations indicate a grow 
er loss for his pear enterprise. 

Michigan orchardists experience ex 
tremely low pear yields per acre. Av 

erage yields in Michigan are less than 

the 200 bushels per acre assumed by 
orchardists participating in production 

cost studies reported in Table 4. Mich 

igan Agricultural Statistics for the 

1977 season indicate the return per 

acre for pear was less than half of any 

of the other fruit crops (Table 11). 

Fire blight, pear psylla, small fruit 
size and low per acre yields are serious 

problems limiting the scope of pear 
production in the east. These produc 
tion limitations must be resolved if 
eastern producers are to effectively 

compete with Western growers. 

An effective, economical and reli 
able control for fireblight or develop 
ment of acceptable fire blight resistant 
varieties is essential if the pear indus 

try is to stabilize or expand in the 
eastern United States. Psylla is a dif 

ficult insect problem for which effec 
tive control must be obtained, to 
which the pest does not readily de 
velop tolerance. Improved fruit size 
and increased yields per acre are nec 
essary for orchardists and processors 
to compete with the West Coast in 

dustry. Large fruit is essential for 
fresh market competition. 

Bartlett is the standard by which 
other pear varieties are judged. Pres 
ent "blight-resistant" varieties do not 
equal Bartlett in quality. Flowers and 
shoots of the Magness variety are re 
sistant to fire blight but trunk tissue 

is susceptible (1). An Old Home 

frame might minimize this weakness. 
Fruit quality is good but size is small. 
Flowers lack pollen, are small and do 
not appear to readily attract bees. 

This may explain why it has been a 
shy bearing variety. 

Dawn lacks sufficient blight resist 
ance and quality to become a commer 
cial variety (1). Fruit has dull color 
and short shelf life following harvest. 
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Table 10. Michigan Fruit Production and Harvest Costs, 1979 

Table 11. Average return per acre for 

1977 Michigan fruit crops.* 

* Source : Michigan Agricultural Statistics. 

Moonglow has blight resistance but 

is lacking in quality and attractiveness. 

The Agriculture Canada Research 

Station, Harrow, Ontario, has a prom 

ising blight-resistant variety—HW602. 

It is reported to have Bartlett-like 
characteristics. 

Orchardists tend to maintain their 
pear orchards in a relatively low nu 

tritional status. They believe mini 

mum vegetative growth reduces the 

incidence of fire blight infection. 

However, these orchards in low nitro 

gen status tend to have low fruit set 

as well as reduced flower bud initia 

tion and small fruit size. These fac 

tors result in low yields. 

Fruit size is unsatisfactory when an 

excessive fruit crop sets. Chemical 

fruit thinning reduces fruit numbers 

resulting in larger fruit size, but total 

yields per acre are reduced. Often 
there is not sufficient variation in 
processor prices for large versus small 

pears to compensate growers for the 

reduced yields resulting from thinning 

even though fruit are larger. Trees 

must be in good vigor to produce sat 

isfactory fruit size when chemical 
thinning is practiced. 

The comparative advantages of the 

West Coast areas in regard to produc 

tion cost per ton, yields per acre, fruit 

size and finish are significant. The 

expanded national production in the 

1970's resulted in lower average prices. 

Cultural limitations have made it dif 

ficult for some eastern pear growers 

to profitably raise pears on a competi 

tive basis. 
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