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Sources of Bacterial Spot Resistance in 

Japanese-Type Plum Cultivars1 
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Abstract 

This review compares the species composi 
tion of 18 bacterial spot (Xanthomonas campes-
tris pv. pruni) resistant Japanese-type plum 

cultivars (Prunus salicina and hybrids) to that of 

8 susceptible plum cultivars. P. salicina ac 

counted for about 58% of the species in both the 

resistant and susceptible groups. P. cerasifera 

(22%), P. angustifotia (6%) and P. munsoniana 
(3%) were present only in the resistant cultivars. 

P. americana and P. simonii were in both groups 

but more commonly in the susceptible cultivars. 
Resistant cultivar releases from breeding pro 

grams at Alabama, Georgia, South Africa and 

Australia were compared for species composi 
tion. The level of P. salicina varied from 50-63%. 
P. cerasifera was most common in cultivars 

from Australia (31%) and Alabama (28%) and P. 

angustifolia was present only in cultivars from 
Georgia (13%) and Alabama (5%). Combination 

of germplasm from the 4 programs would 

capitalize on the different parent cultivars and 
species involved in each. P. cerasifera, P. angus 

tifolia and possibly P. salicina are considered 
major sources of resistance to bacterial spot. 

Additional Index Words: Xanthomonas cam-

pestris pv. pruni, plum breeding, Prunus species. 

The number of Prunus species found 
in modern Japanese-type plum culti 

vars (P. salicina Lindl. and hybrids) 

influences many commercially impor 

tant characteristics including resistance 

to bacterial spot [Xanthomonas cam-

pestris pv. pruni (Smith) Dye]. This 

paper examines the species composi 

tion of resistant and susceptible plum 
cultivars and the sources of resistance 

used in breeding. 

Cultivars were classified as resistant 

or susceptible on the basis of their 
performance at the Granite Belt Hor 

ticultural Research Station (GBHRS), 

Applethorpe, Queensland, Australia 
and from release notices. Resistant 

cultivars were chosen from breeding 

programs at Auburn University, Ala 

bama; United States Department of 
Agriculture (USDA), Byron, Georgia; 
GBHRS, Queensland, Australia; and 
Fruit & Fruit Technology Research 

Institute, Stellenbosch, South Africa 

all of which have bacterial spot re 

sistance as a major objective. The 

remaining resistant cultivars 'Bruce' 

and 'Morris' were introduced in Texas 
and 'Wade' in South Carolina. Suscep 

tible cultivars were chosen from germ-
plasm bred by Luther Burbank; the 

Agricultural Experiment Station (AES), 

Davis, California; and the USDA, 

Fresno, California (Table 1). Published 
ancestries are not always correct (4) 

and the records concerning Burbank's 
original hybridizations and imported 

seedlings (upon which many of the 

modern cultivars are based) are vague 

(6). 'Beauty,' 'Barstow' and 'Mariposa' 

were assumed to be 100$ P. salicina 

for the purpose of calculation of spe 
cies content. Many of the species are 

represented by a single or a relatively 
small number of ancestral clones (3) 

and as such may not accurately reflect 

the general characteristics of the spe 

cies. Conclusions on the contribution 

of these species are nevertheless im 
portant because they represent the 
bulk of the germplasm with which 

plum breeders are developing resistant 

cultivars. 

P. salicina is present in all commer 

cial cultivars, ranging from a low of 

43.8$ in 'Segundo' to highs of 75$ in 

'Queensland Bellerosa' and selection 
GB2-46 and 87.5$ in 'Wade (Table 1). 

Resistant and susceptible cultivars 
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have about the same level of P. salicina 

(58$) but differ in their content of 

other species (Figure 1). Susceptible 

cultivars contain higher proportions 

of P. simonii Carr. and P. americana 

Marsh, and none of P. cerasifera Ehr., 

P. angustifolia Marsh, or P. munsoni-

ana Wight and Hedr. P. americana 

and P. simonii have been incorporated 

into the susceptible plums through 

'Eldorado' (P. salicina x P. simonii), 

'Santa Rosa' (complex hybrid of P. 

salicina, P. simonii and P. americana) 

and 'Gaviota' (P. salicina x P. ameri 

cana) and it seems likely that both 

species have contributed to suscepti 

bility. Popenoe (9) suggested that sus 

ceptibility to bacterial stem cankers 

was derived from P. simonii and both 

'Eldorado' and 'Gaviota' have been 
reported as transmitting susceptibility 

to bacterial spot to their progeny (7, 

8). These and many other California 

cultivars have been used extensively 

as parents because of their high fruit 

quality, specifically attractive skin 
color, large size and firm flesh. 

P. cerasifera is the second (after P. 
salicina) most common species in the 

resistant plums and accounts for 22$ 

of the species content (Figure 1). The 
source of P. cerasifera varies with the 
breeding program. 'Methley' (P. sali 
cina x P. cerasifera) and 'Ozark Pre 

mier' ('Burbank' x 'Methley') are the 

sources of resistance in the Georgia, 
Alabama, and South African breeding 

programs, whereas in Australia resist 
ance has been obtained from early 

ripening cherry-plums such as 'Wilson,' 

'Skuse Seedling,' 'Early Jewel' and 

'Early Gem.' 'Wilson' has also been 

used as a source of resistance in South 

Africa but all the progeny were dis 
carded in the Fx due to small fruit size 

(8). A common fault with P. cerasifera 

is small fruit size, plums with greater 

than 50$ P. cerasifera always have 

small size. The high levels of resist 
ance of the Australian cherry-plum 

hybrids, such as 'Wilson,' and the fre 

quent incorporation of 'Methley' in 

the background of resistant plums in 

dicate the P. cerasifera is a major 

source of resistance to bacterial spot. 

P. angustifolia is commonly found 

in the ancestry of resistant but not in 

susceptible plums and is considered to 

be a major source of resistance to 
bacterial spot (5). For example, 'Bruce' 

and selection BY7-335 ('Ozark Premier' 

x P. angustifolia) have been used at 

the Alabama and Georgia breeding 

programs (Table 1). The problem in 

breeding with P. angustifolia is small 
fruit size, lack of flesh firmness and 

poor flavor transmitted to progeny. 

Some resistant cultivars such as 

'Queensland Bellerosa' and 'Explorer' 

contain neither P. cerasifera nor P. 

aaltcina cerasifera anqustlfolla americana munsonlana slmonll 

Figure 1. Average % species content in bacterial 
spot resistant and susceptible plums. 

salicina cerasifera angustifolia slrnonll 

Prunus species 

Figure 2. Comparison of species content of 

cultivars in Table 1 from breeding programs 
for bacterial spot resistance in Alabama, Aus 

tralia, Georgia, and South Africa. 
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angustifolia (see Table 1) which indi 
cates that there are other sources of 
bacterial spot resistance in the modern 
day cultivars, probably from P. sali-
cina. It would be of interest to study a 
population of pure P. salicina to see 

what degree of resistance is available. 

A comparison of the species content 

of the 4 programs breeding for bac 

terial spot resistance shows that while 
the levels of P. salicina are similar in 

all programs the level of other species 

varies considerably (Figure 2). P. 

cerasifera accounts for 31% and 28% of 
the species content for Australian and 

Alabama cultivars respectively, but is 
less common in the cultivars from 

Georgia and South Africa. P. angusti 

folia, native to the southeastern USA, 

accounts for 13% of the species content 

for Georgia cultivars and 5% for those 

from Alabama, but is absent in culti 

vars from Australia and South Africa. 
Alabama and Australian cultivars con 

tain less P. simonii and P. americana 

than those from Georgia and South 

Africa due to the less frequent use of 

Californian cultivars which are the 

predominant source of these species 

(Table 1). Rapid advances in bacterial 

spot resistance are expected by com 

bining germplasm from these 4 sources 

thus capitalizing on the different ap 

proaches that have been used in terms 
of parent cultivars and species. 

Future breeding work for bacterial 
spot resistant plums requires a juggling 

of the various species so that sufficient 
resistance is obtained from P. cerasi 
fera, P. angustifolia and possibly P. 
salicina, but with an improvement in 

fruit quality to be obtained predomi 

nantly from p. salicina. 
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North American Strawberry Conference 

February 14-16 in Houston 

The conference will provide opportunities to learn about, discuss and assess 

the changes that have taken place over the past decade in cultivars, genetic 
resources, biotechnology, biology of insect pests and diseases, pest manage 

ment, cultural technologies and postharvest handling systems. It will be Feb. 
14-16, immediately after the annual meeting of the North American Strawberry 

Growers Association, at the J. W. Marriott Hotel Galleria in Houston, Texas. 

For more information about the conference, contact James Luby, Depart 
ment of Horticultural Science & Landscape Architecture, University of Min 
nesota, 1970 Folwell Ave., St. Paul, MN 55108 (telephone 612/624-3453). 




