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Selection of plum genotypes for resistance to leaf scald 
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RESUMO

O cultivo da ameixa (Prunus salicina Lindl.) Está seriamente 
comprometido no Brasil pela ocorrência de queima de folhas, uma doença 
causada pela bactéria Xylella fastidiosa subsp. multiplex. O objetivo do 
estudo foi avaliar genótipos de ameixa agronomicamente promissores em 
relação à resistência à escaldadura, sob condições naturais de ocorrência da 
doença. Dez genótipos de ameixa foram selecionados entre os 50 pertencentes 
ao banco de germoplasma do Instituto Agronômico do Paraná (IAPAR). 
Foram realizadas cinco avaliações da severidade da escaldadura das folhas, de 
janeiro a fevereiro (2017 e 2018). O teste de reação em cadeia da polimerase 
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(PCR) também foi realizado em amostras desses genótipos para determinar 
a presença da bactéria X. fastidiosa subsp. multiplex. Os genótipos diferiram 
em relação à suscetibilidade à queima de folhas. O genótipo PR-1095 foi 
o mais resistente e não apresentou nenhum sintoma foliar da doença. Por 
outro lado, os genótipos PR-1126 e PR-1137 tiveram a maior suscetibilidade 
à doença, com graves sintomas de queimadura. No entanto, o teste de PCR 
revelou a presença da bactéria mesmo nos genótipos mais resistentes, 
indicando, por exemplo, que o genótipo PR-1095, sem sintomas da doença, 
provavelmente é tolerante à queima das folhas.

Palavras-chave: Prunus salicina Lindl., Xylella fastidiosa subsp. multiplex, novas cultivares.

Plum (Prunus salicina Lindl.) cultivation has significant economic 
importance in Brazil, especially in the southern states, which have 
favorable climate conditions to produce this fruit tree. Rio Grande 
do Sul has several areas suitable for growing plum and is the major 
Brazilian state producing this fruit (6). 

However, Brazilian plum production has shown great losses in 
productivity and a reduction in the cultivated area, especially due to 
leaf scald, caused by the bacterium X. fastidiosa subsp. multiplex. 
This disease that drastically affects the productivity and the longevity 
of plum plants is widespread among the main producing regions of 
Brazil (1, 15, 18).

X. fastidiosa subsp. multiplex is transmitted by several xylem-
sucking sharpshooters (Hemiptera: Cicadellidae, Cicadellinae). This 
bacterium is limited to the xylem and obstructs these vessels, blocking 
the plant’s vascular system, which is responsible for translocating water 
and nutrients. The first symptom of scald is leaf tip burn, followed by 

dry branches, culminating in the death of the plant (5, 10, 12).
Although plum cultivation has great economic importance and has 

suffered considerable damage due to this disease, few studies have been 
carried out on leaf scald of plums in Brazil and worldwide, making 
it difficult to learn and understand this pathology. Most information 
available about diseases caused by X. fastidiosa originated from 
research conducted with citrus, grapevine, coffee and olive (2, 8, 11).

Due to the difficulties in preventing and managing leaf scald, the 
major control measure consists in developing resistant plum cultivars. 
Thus, the use of resistant cultivars becomes the best control method 
since there are no curative measures for this disease; besides, the control 
of insect vectors has technical limitations and is not economically viable 
for most producers (12, 15, 17).

Plum cultivars that are highly resistant to the disease do not 
have satisfactory agronomic qualities for commercial production. In 
contrast, plum cultivars showing better agronomic traits, such as ‘Irati’, 
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also performed for samples of these genotypes to determine the presence of the 
bacterium X. fastidiosa subsp. multiplex. The genotypes differed in relation to 
their susceptibility to leaf scald. PR-1095 was the most resistant genotype and 
did not show any leaf symptom of the disease. In contrast, genotypes PR-1126 
and PR-1137 had the greatest susceptibility to the disease, showing severe scald 
symptoms. However, PCR revealed the presence of the bacterium even in the 
most resistant genotypes, indicating, for example, that PR-1095, which had no 
symptoms of the disease, is probably tolerant to leaf scald.
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‘Polirosa’ and ‘Santa Rosa’, show high susceptibility to leaf scald (7). 
Thus, the need for cultivars of high agronomic value and resistant to 
the disease has guided several breeding programs for plum in Brazil.

The main objectives of these programs are to obtain cultivars that 
are resistant to scald and that produce high yield and fruit quality. 
Consequently, the first step is to identify resistance sources that could 
be included in these breeding programs for the development of cultivars 
resistant to leaf scald. The objective of the present study was to evaluate 
plum genotypes agronomically promising for resistance to leaf scald 
under natural conditions of occurrence of the disease.

MATERIAL AND METHODS

The present study evaluated ten genotypes from the plum 
germplasm bank of “Instituto Agronômico do Paraná (IAPAR)”, which 
were maintained under field conditions at the Ponta Grossa Regional 
Research Pole of IAPAR, Ponta Grossa, Paraná State, Brazil. These ten 
genotypes were selected from other 50 that belong to the germplasm 
bank based on desirable agronomic characteristics such as productivity 
and fruit quality. The main sources of resistance to leaf scald used in 
the breeding program were ‘Chatard’ and ‘Piamontesa’. These plum 
cultivars are highly resistant to the disease but do not have satisfactory 
agronomic characteristics for commercial cultivation in Brazil.

The adopted experimental design was completely randomized, with 
10 treatments, comprising the analyzed plum genotypes, and from 4 
to 10 plants per genotype. Five evaluations of leaf scald severity were 
carried out from January to February 2017 and 2018. The evaluation 
was based on a scale of grades from 0 to 5, where: 0 = leaves without 
symptoms; 1 = leaves with symptoms in few branches; 2 = leaves 
with symptoms in approximately 50% branches; 3 = leaves with 
symptoms in all branches; 4 = dry branches in less than 50% of the 
plant; 5 = dry branches in more than 50% of the plant. The obtained 
data were employed to calculate the disease severity index (SEV) for 
each genotype according to McKinney (13), using the equation: SEV 
= [Σ (severity score x frequency) / (total number of units x severity) 
maximum)] x 100. After obtaining SEV for each genotype, statistical 
analysis was performed and means were grouped according to Scott-
Knott test (P ≤ 0.05).

Branch samples of the plum genotypes were also evaluated for the 
presence of the leaf scald bacterium, X. fastidiosa subsp. multiplex. The 
branches were harvested in March (2017 and 2018). Five branches were 
collected from each plant of each genotype and stored in labeled plastic 
bags containing a portion of moistened cotton to avoid dehydration. 
Bags were stored in a polystyrene box and immediately sent to the 
laboratory. The presence of the bacterium was determined according 
to the conventional polymerase chain reaction (PCR) technique, using 
primers specific for X. fastidiosa subsp. multiplex (14, 19).

RESULTS AND DISCUSSION

The plum genotypes showed significant differences in relation to 
the severity of leaf scald (Table 1). Genotypes PR-1126 and PR-1137 
had the greatest susceptibility to the disease. In contrast, PR-1020 
and PR-1095 were least susceptible, while PR-1095 did not show any 
symptom of leaf scald in the two years. However, PCR revealed the 
presence of X. fastidiosa subsp. multiplex in samples from all plum 
genotypes, except PR-1013 in 2017 (Table 1).

Table 1. Severity of leaf scald in different plum genotypes and PCR 
test result for the presence of the bacterium Xylella fastidiosa subsp. 
multiplex. Ponta Grossa, 2017 and 2018.

Genotype
Severitya PCR Resultb

2017 2018 2017 2018
PR-1020 0.03 f 0.25 g 5/6 5/6

PR-1013 0.10 e 0.61 d 0/5 1/5

PR-1027 0.71 c 0.93 b 5/6 6/6

BY- 81-5850 0.29 d 0.43 e 8/10 8/10

FLA 86/2 0.06 e 0.20 g 5/6 5/6

PR-1095 0.00 f 0.00 h 3/4 2/4

PR-1162 0.32 d 0.32 f 3/5 3/5

PR-1126 0.86 a 0.99 a 4/4 4/4

PR-1238 0.79 b 0.84c 4/4 4/4

PR-1137 0.80 b 1.00 a 2/2 2/2

CV (%) 11.33 9.94    
a Means followed by the same letter in the column do not differ according to 
Scott-Knott test at 5% probability, CV = coefficient of variation. b Number of 
positive samples / total number of tested samples.

The presence of the bacterium in genotypes that showed low disease 
severity, such as PR-1020, FLA 86/2 and PR-1095, indicates that these 
genotypes are tolerant to leaf scald, allowing bacterial multiplication in 
the plant tissues but not manifesting severe symptoms of the disease. 
On the other hand, according to the PCR test in 2017, PR-1013 proved 
to be resistant to leaf scald since it presented low disease severity and 
no detectable levels of the bacterium; however, in 2018, the disease 
was detected in one of the five evaluated plants (Table 1).

Transmission probably occurred due to the presence of sharpshooters 
(Hemiptera: Cicadellidae, Cicadellinae), which feed on the xylem of 
contaminated plants (16), in the same area. The disease is present in 
the evaluated orchard, besides being widely disseminated in the main 
producing regions of Brazil. Insects act on the local spread of leaf scald, 
while other forms of propagation (contaminated seedlings) contribute 
to the spread over long distances (15). 

The disease severity progressed from 2017 to 2018 (Table 1), except 
for the genotypes PR-1095 and PR-1162; for PR-1095, there was no 
symptom of the disease, while PR-1162 showed the same severity in 
the two years of evaluation. Both genotypes had the bacterium detected 
by the molecular test.

The obtained results indicated that some of the plum genotypes, 
such as PR-1020 and PR-1095, are tolerant to the leaf scald pathogen. 
Thus, these genotypes can be recommended even for regions to which 
the bacterium X. fastidiosa subsp. multiplex is endemic. However, some 
care for disease management should be taken to ensure the productivity 
and longevity of plum plants (3). 

In view of the difficulty in controlling this disease, the choice of 
the cultivar becomes an important factor to be considered. The use 
of resistant cultivars, if available, is the method that least affects the 
production cost. X. fastidiosa subsp. multiplex could make the economic 
exploitation of plum in Brazil impossible since it has been the main 
factor leading to the crop decline in southern and southeastern states of 
the country (12), in addition to causing early abandonment of orchards.
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Breeding programs have been developed to search for alternative 
sources of resistance (9). In 2017, EPAGRI launched ‘Zafira’, the first 
plum cultivar for commercial purposes that is not naturally infected 
with X. fastidiosa. However, bacterial transmission was noted to occur 
by grafting in this new cultivar. Apparently, there is a mechanism that 
blocks transmission by insect vectors (leafhoppers) because of non-
preference (3). The great advantage is the possibility of growing plums 
without incidence of leaf scald, but it is necessary to avoid any type of 
over-grafting with susceptible materials, which allows the bacterium 
to enter through the connection of xylem vessels (4).

Differently from the cultivar ‘Zafira’, the genotypes PR-1020 
and PR-1095 had the bacterium detected by the molecular test (PCR) 
but showed low disease severity in the field (Table 1), indicating that 
the resistance mechanism of these genotypes is different from that of 
‘Zafira’, which does not present the bacterium but may be contaminated 
by grafting and manifest the disease. PR-1020 and PR-1095 can live 
with the disease; however, further studies of these plum genotypes are 
necessary for them to be launched as new cultivars.

The evaluated plum genotypes differ in susceptibility to leaf scald. 
PR-1126 and PR-1137 were most susceptible to the disease, while PR-
1020 and PR-1095 were the most tolerant genotypes.
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