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Abstract

Collection of thirty eight trees of four apricot cultivars grew in orchard where ESFY symptoms appeared was evaluated during
2004-2007 years. The presence of ESFY was evaluated by inspection of symptoms, PCR detection, and indexing on the peach
indicator GF-305. Ten trees showed typical ESFY symptoms during the period of evaluation.

Typical symptoms of ESFY, such as leaf yellowing and rolling, little leaves and sparse foliage are a reliable diagnostic criterion
for this diseases. Apricot trees with ESFY symptoms died out either within one year, or during the next vegetation period. Twenty
five trees were without symptoms in the years 2004-2007, from which two trees tested positive by nested PCR in four years, two
trees were positive in three years, four trees in two years, seven trees in one year only, and ten trees were negative during the pe-
riod 2004-2007. Results of biological indexing of twenty five symptomless apricot trees were negative in 2004-2007. Nine apricot
trees died of ESFY, and three of apoplexy; symptoms on one tree disappeared; and 25 trees remained without any symptoms after
four years of evaluation of 38 apricot trees. The biological indexing on GF-305 is not reliable enough, as well as nested PCR.
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Introduction

The presence of European stone fruit yellows (ESFY)
phytoplasma was confirmed in the Czech Republic in
1990s (Navratil et al., 1998). The presence of ESFY
was detected by PCR and fluorescence microscopy and
all the phytoplasma infected apricot trees died within
two years after appearance of symptoms. Phytoplasmal
infection was verified only in symptomatic apricot trees
(Navratil et al., 2001).

In 2002 ESFY phytoplasma was detected in symptom-
less apricot trees from an orchard in Southern Moravia.
The trees never showed symptoms of phytoplasma in-
fection and they were not dying. Results of nested PCR
analysis were compared with the biological indexing on
GF 305. Results of biological indexing were negative.
The results of nested PCR were completely different
from the biological test (Poldk et al., 2006). Therefore,
another experiment was established in apricot orchard in
2004 where typical symptoms of ESFY were observed.
Visual evaluation of symptoms, PCR testing and bio-
logical indexing were used for detection of ESFY phy-
toplasma.

Materials and methods

Plant material, symptom evaluation, sampling

The experiment was established in an apricot orchard
of the SEVA-FLORA Valtice Company in Uvaly in
2004. A cluster of 38 trees of apricot cultivars
Velkopavlovicka, Goldrich, Bergeron and Bocucia Lis-
cia was selected. Eight trees showed ESFY symptoms
and 30 were without symptoms in spring 2004. Visual
evaluation of symptoms was performed four times dur-
ing vegetation period from June till October in the years
2004-2007.

Two-year shoots were collected from tested trees in

November. The first part of shoots was used for the de-
tection of ESFY by nested PCR, the second part for bio-
logical indexing.

Molecular analyses

The detection of ESFY by nested PCR was carried out
immediately after collecting samples. All trees were
tested by nested PCR in every year 2004-2007. The first
step of nested PCR was carried out with the primers
R16F1/R16R0O (Lee et al., 1995). The second step of
nested PCR was carried out with two different pairs of
primers, R16F2/R16R2 and fU5/rU3I1 (Lorenz et al.,
1995). The protocol according to Navratil (modified
protocol of Ahrens and Seemiiller, 1992) was used for
DNA isolation.

Biological indexing

Shoots sampled in November were stored at 4 °C.
Buds taken from sampled shoots of tested tree were
grafted in March on the wooden indicator GF-305 in 3
replicates for each tested tree. Symptoms on the indica-
tor plants were evaluated for the first time one month
after the chip-budding and then in the interval of two
weeks, and after three months on four weeks till the end
of November.

Results

Of 38 trees of apricot, cvs. Velkopavlovicka, Goldrich,
Bergeron and Boccuccia Liscia ten trees showed typical
symptoms of ESFY phytoplasma: leaf yellowing and
rolling, smaller leaves and sparse foliage. No differ-
ences in type of symptoms were observed among differ-
ent cultivars. Six trees with ESFY symptoms died out
within several months in 2004, so biological indexing
was not possible. Two symptomatic trees died in 2005,
results of biological testing were negative. However



ESFY was detected by nested PCR only in three trees,
results of detection in five trees were negative. In two
cases ESFY symptoms appeared in 2005. One of these
trees was dead in spring 2006; symptoms on the second
one disappeared in 2006. This tree was without symp-
toms in 2007 too, and results of nested PCR and bio-
logical testing were negative in 2004-2007.

Further two trees died out during the winter
2005/2006 and third one in spring 2006 showing wilting
of leaves. Apoplexy probably was the reason of dieback,
ESFY symptoms were never observed.

Twenty five apricot trees remained without symptoms
in the years 2004-2007 and results of biological index-
ing were negative. On the other hand results of nested
PCR in samples from two healthy trees were positive in
the all four years, samples from two trees were positive
in three years, from four trees in two years, from seven
trees in one year only, and results of nested PCR of
samples from ten trees were negative in the years 2004-
2007. Some of positive results of nested PCR in one
year were negative in the next year and opposite. Re-
sults were obtained with primers R16F2/R16R2. In case
the second step of nested PCR was carried out with
primers fU5/rU31 even more positive reactions ap-
peared. Obtained results indicate false positive reactions
of nested PCR.

Discussion

Trees of different apricot cultivars, which will display
typical symptoms of ESFY phytoplasma, usually die out
either in one year or during next growth period. Typical
symptoms of ESFY, leaf yellowing and rolling, little
leaves and sparse foliage are a reliable diagnostic crite-
rion for this disease. The results of nested PCR showed
high sensitivity, however also the occurrence of false
positive reactions and disagreement of these results with
the long-term absence of symptoms of the disease on
tested trees. The biological indexing on GF-305 is not
reliable enough, as well as molecular diagnostics based
on PCR.
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