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Resistance of Pear Cultivars in Oregon to 

Natural Fire Blight Infection 

R. A. Spotts and E. A. Mielke 

Abstract 

In April 1994, severe fire blight infection occurred in a planting of 119 pear cultivar/rootstock com 

binations. Infection varied from 0 to 59 strikes per tree. Of four replicate trees of each cultivar/root 

stock combination, 34, 34, 34, 15, and 2 combinations had infection in 0, 1, 2, 3, and 4 trees, respec 

tively. 'Jules d'Airolles' and 'Worden Seeker on OH x F 333 had fire blight strikes in all trees, with 

an average of 6.7 and 5.0 strikes per tree, respectively. Over 80% of all fire blight strikes were visible 

by 9 May. Most of the highly infected cultivars were at full bloom between 16 and 20 April, the time 

that coincided with extreme risk weather conditions. While some of the noninfected cultivars were well 

past full bloom when risk was high and may have escaped infection, others were in full bloom and may 

possess genetic resistance. 

Introduction 

Fire blight, one of the most serious and 

destructive diseases of pear in the United 

States and in many other countries of the 

world (9, 10), is caused by the bacterium 

Erwinia amylovora (Burrill) Winslow et 

al. Many reports of resistance of pear cul 

tivars to fire blight, which appeared in the 

late 1960's and 1970's (1, 2, 5, 6, 11, 12), 

included observations of natural infec 

tions in pear cultivars as well as studies 

using artificial inoculation. 

A pear cultivar trial with 119 cultivar/ 

rootstock combinations was established 

in 1990 at the Oregon State University 

Mid-Columbia Agricultural Research and 

Extension Center (MCAREC), Hood 

River. According to the Courgarblight 

model developed in Washington and used 

successfully in the Pacific Northwest for 

several years (8), the fire blight risk level 

during pear bloom in 1994 was extreme 

ly high from 18-21 April. Degree hours 

exceeded 500 for four consecutive days, 

and rain occurred on both 18 April and 21 

April. Although streptomycin was ap 

plied on 20 April, considerable fire blight 

infection was observed in the cultivar 

planting in early May. Because there ap 

peared to be considerable differences in 

the severity of fire blight among the cul 

tivars, quantitative data were collected 

and are reported herein. 

Materials and Methods 

Trees were planted in 1990 at a distance 

of 2.4 m within rows and 4.9 m between 

rows. The planting is a randomized com 

plete block with four replicate trees of 

each cultivar/rootstock combination. 

Trees were trained to the central leader 

system. Several cultivars were planted on 

more than one rootstock (Table 1). Stan 

dard fertilizer, herbicide, and pesticide 

practices were followed (7). 

Beginning on 9 May 1994, the number 

of visible fire blight strikes in each tree 

was recorded, then infected tissue re 

moved by cutting at least 46 cm below 

visible symptoms. After each cut, pruning 

tools were sterilized with a solution of 

0.525% sodium hypochlorite. Fire blight 

strikes also were counted and removed on 

the following dates: 20 and 23 May, 8 and 

24 June, and 6 and 29 July. The number 

of trees infected per four replicates and 

the total number of infections per infect 

ed tree are given in Table 1. The date of 

full bloom for each cultivar also was 

recorded. Our criteria for determination 

of full bloom were that the cultivar must 

have at least 90 and 98% of the flowers 

Oregon State University, Mid-Columbia Agricultural Research and Extension Center, 3005 Experi 

ment Station Drive, Hood River, OR 97031. 
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Table 1. Susceptibility of pear cultivars to natural fire blight infection in 
Hood River, Oregon, 1994. 
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Table 1. (Continued). 

^April. 

zBased on four replicate trees. Disease data are based on evaluations from 9 May through 29 July. 

open on the north and south sides of the 

tree, respectively. 

Results and Discussion 

Over 80% of all fire blight strikes were 

visible by 9 May, the first date of removal 

of infected tissue. Of the 119 cultivar/ 

rootstock combinations, 34 had no fire 

blight strikes in any of the four replicate 

trees (Table 1). Another 34 combinations 

had only one tree with fire blight infec 

tion. Two trees were infected in 34 com 

binations, including 'California,' 'Glou-

Morceau,' and 'Sensation Red Bartlett' on 

OH x F 333, all with more than 18 strikes 

per infected tree. Three of the four trees 

were infected in 15 cultivar/rootstock 

combinations, including Red pear 6-67, 

'Dr. Jules Guyot,' and 'Red Spot' on OH x 

F 333 and 'Best Ever' on OH x F 97, all 

of which had more than 15 strikes per in 

fected tree. Two cultivars, 'Jules 

d'Airolles' and 'Worden Seckel' on OH x 

F 333 had fire blight strikes in all trees 

and an average of 6.7 and 5.0 strikes per 

tree, respectively. All trees of these two 

cultivars had to be removed in 1994. 

Although each study on pear cultivar 

resistance includes many cultivars not 

tested in other rankings, some common 

cultivars often appear. 'California' and 

'Glou-Morceau,' which were susceptible 

in our trial, also are considered suscepti 

ble by others (10). Cultivars with no fire 

blight in our trial and also listed as resis 

tant by others include 'Bantam' (10), 

'Dawn' (1), 'Magness' (1), 'Maxine' (1, 

6), 'Moonglow' (1), 'Shinko' (3), and 

'Waite' (1). Resistance of a few cultivars 

differed from previous reports. 'Eldora 

do,' which we found susceptible, was con 

sidered resistant by Aldwinckle and van 
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Table 2. Fire blight severity on IRP 

clones with Bartlett and Betulae 

folia rootstocks. 

yAII IRP designations are clones of Bartlett. 

zMeans are significantly different at P = 0.00. 

der Zwet (1). 'Dana Hovey' and 'Passe 

Crassane' were free of infection in our 

study but susceptible in other studies (10). 

Considerable variability occurred 

among replicates. For example, the four 

'Fame' replicates had 0, 0, 0, and 50 

strikes per tree. Although many of the 

more severely infected trees were in the 

same general area of the orchard, highly 

infected trees were seldom adjacent to 

one another. The pattern in the orchard 

showed a general "band" running in an 

east-west direction and may be related to 

spread of inoculum by the prevailing 

west wind. 

In this and other plantings at 

MCAREC, trees on OH x F 18 appeared 

most resistant while the same cultivars on 

OH x F 40 appeared most susceptible. For 

example, 'Cornice,' 'Bosc,' and 'Golden 

Russet Bose' on OH x F 40 had means of 

1.0, 21.0, and 2.4 strikes per infected tree, 

respectively. These cultivars on OH x F 

18 were free of infection. Also, nine of the 

eleven IRP cultivars on 'Bartlett' seedling 

rootstock were more resistant than when 

the cultivars were on Pyrus betulaefolia 

rootstock (Table 2). The rootstock differ 

ence was highly significant (P = 0.01) ac 

cording to a paired "t" test. We have ob 

served that cultivars on OH x F 18 and 

OH x F 40 are similar in vigor. However, 

P. betulaefolia is considered a very vigor 

ous rootstock (4). For many years, vigor 

ous growth has been associated with fire 

blight infection (10). 

Most of the highly infected cultivars 

were at full bloom between 16 and 20 

April, the time that coincided with ex 

treme risk weather conditions. Cultivars 

showing no infection were at full bloom 

over a wide time period of 11 to 19 April. 

Thus, while some of these noninfected 

cultivars were well past full bloom when 

risk was high and may have escaped in 

fection, others were in full bloom and 

may possess genetic resistance. Because 

of the diversity of bloom dates of the cul 

tivars in this trial, caution must be used 

when evaluating the results. The study is 

most valuable in sorting out highly sus 

ceptible cultivars since those without 

blight may be resistant but also may have 

escaped infection. 
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Rootstock Effects on Growth and Fruiting of a 

Spur-Type and a Standard Strain of 'Delicious' 

Over Eighteen Years 

John A. Barden and Richard P. Marini1 

Abstract 

'Red Prince,' a standard strain and 'Redchief' (Campbell strain), a spur-type strain of 'Delicious' 

apple were grown on several rootstock/interstock combinations for 18 years. The dwarfs were Mailing 

9 (M.9), M.26, M.9/Malling Merton 106 (MM.106), and M.9/M M.lll. The semi-dwarfs were M.7, 

MM. 106, and MM.111. Five three-tree replications were used. In-row spacing was varied from 1.8 to 

5.5 m depending on the scion/interstock/rootstock combination; between-row spacing was 6.1 m 

throughout the experiment. Tree survival ranged from a high of 100% for five combinations to as low 

as 13% for both 'Delicious' strains on MM.106. In the dwarf group, trees of both strains on M.26 were 

the largest, those on M.9/MM.111 were intermediate, and those on M.9 and M.9/MM.106 were the 

smallest. The greatest numbers of rootsuckers were on trees on M.9/MM.111 and M.7. Crop density 

tended to be higher with 'Redchief' than 'Red Prince' and higher in the dwarf than semi-dwarf group. 

With both 'Redchief and 'Red Prince,' cumulative per-tree yields were greater on M.26 than on M.9 

or M.9/MM.111. Trees of 'Redchief' on the three semi-dwarf rootstocks yielded similarly; 'Red 

Prince' trees on MM.lll out-yielded trees on M.7. With both strains, trees on M.9 and M.9/MM106 

tended to have higher cumulative yield efficiencies than those on M.26 or M.9/MM. 111. Cumulative 

yields (T/ha) for both strains were highest for trees on M.26 compared to all other rootstocks. Cumu 

lative yields for the three semi-dwarf rootstocks differed little with either scion. 

Introduction 

Most apple growers utilize clonally 

propagated, size-controlling rootstocks. 

Genetic dwarfing is the main choice for 

controlling tree size and productivity be 

cause the degree of tree size restriction 

possible by pruning and training is quite 

limited, and growth control chemicals are 

largely unavailable. 

Rootstock evaluation studies have been 

published in many parts of the world. 

Some of these have been preliminary in 

nature, often providing data for five years 

up to a rather common maximum of 10 

years. Although these reports are infor 

mative, there is also the need for long-

term experiments for 15 or more years. 

Because of the great precocity of the very 

dwarfing rootstocks, yield data over only 

a 5-10 year period may tend to bias con 

clusions in their favor, while in longer 

term studies, less precocious stocks might 

•Professors, Department of Horticulture, Virginia Tech, Blacksburg, VA 24061-0327. 




