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Table 1. Results of ELISA and IC-RT-PCR tests for PPV detection in apricot seeds and seedlings

Sceds Scedlings
ELISA 1C-RT-PCR ELISA IC-RT-PCR

Selections No. of Infected Infected Infected Infected No. of

seeds teguments cotyledons tcguments cotyledons sceds

(%) (%) (%) (%)
489-1-XXIV-66 25 100 0 100 100 21 0 n.t.
489-G-XII1-83 32 75 0 87.5 25 24 0 0
489-G-XI-17 27 100 0 100 40.7 22 0 n.t.
489-1-XXIV-5 32 65.6 0 75 21.8 32 0 0
491-M-XXII1-54 20 100 0 100 100 22 0 0
491-M-XXIV-86 52 82.6 0 85.5 346 20 0 n.t.
489-1-XXI111-138 27 0 0 0 0 16 0 0
489-G-XVI-63 20 50 0 70 25 23 0 0
489-1-XXIV-6 35 74.2 0 885 60 15 0 0
489-1-XXV-117 28 67.8 0 67.8 10.7 13 0 0
489-G-XI1I1-82 27 518 0 51.8 18.5 26 0 0
489-1-XXI111-130 28 0 0 0 0 19 0 0
Total 353 64.8 0 69.9 34.8 253 0 0

n.t. = not tested.

in the case of cotyledons where, probably, the viral concen-
tration was very low.

The results reported in Table 1 show that the virus was
not uniformly present in different parts of the seed. In fact,
it was detected by IC-RT-PCR in 69.9% of teguments but
only in 34.8% of cotyledons (Fig. 2). Not all cultivars
reacted in the same way. In fact, in spite of clear symptoms,
two groups of seeds belonging to two different plants (489-
[-XXIII-138 and 489-1-XXI111-130) were PPV-negative in
both tests. All the other tested groups showed different
levels of infection, the percentage of which ranged between
51.8 and 100 in teguments and between 10.7 and 100 in
cotyledons.

Seedlings germinated from infected seeds and maintained
under insect-proof screenhouse never showed any symp-
toms of the infection and were PP V-negative either in ELISA
or IC-RT-PCR tests performed every six months during a 2-
year period.

On the basis of the Rsal RFLP analysis, the PPV iso-
lates detected in infected seeds belong to Dideron group
(Fig. 3). The same results were obtained by Western blot
analysis of samples from infected leaves of parental
plants: the apparent molecular mass of the PPV coat pro-
tein was 36 K corresponding to the PPV-D group
(Fig. 4).

The PPV isolates present in the seeds analysed in our
laboratory and collected from different cultivars of natural-
ly infected apricot trees appear to play no role in the epide-
miology of the virus. Anyway, in order to verify the abso-
lute absence of PPV infection, seedlings from infected seeds
will be later retested over another time period. In this way,

the possibility of a late appearance of the virus infection,
after a long latent period, will be evaluated.

The presented results are in agreement with others re-
ported from western Europe but are in contrast with those
from other eastern countries. A different geographical dis-
tribution of PPV strains could explain these contradictory
data. In fact, PPV isolates coming from southern and eastern
Europe generally belong to the Marcus group, while the
most common strain present in western Europe is PPV-D
(Candresse et al., 1995). The isolates detected in our
experiments belong to PPV-D strain and this fact indicates
that the PPV transmission by seed could be highly influenced
by the virus strain.

However, PPV-M has been recently reported in many
western European countries, too. This fact could enhance
the risk of a spread of the virus also by the use of seedlings
originating from infected seeds. Thus, it is very important
to further investigate the way of transmissibility of the
M strain.

Finally, a very interesting result is the possibility to detect
the virus by IC-RT-PCR also in cotyledon tissues which were
always negative by ELISA. This fact confirms the higher
sensitivity of IC-RT-PCR compared to ELISA and
emphasizes the necessity to use it when it is very important
to ascertain the sanitary status of plants.

References

Candresse T, MacQuaire G, Lanneau M, Bousalem M, Quiot-
Douine L, Quiot JB, Dunez J (1995): Analysis of plum




PASQUINI, G. et al.; DETECTION OF PPV IN APRICOT SEEDS

263

pox virus variability and development of strain-specific
PCR assays. Acta Hortic. 386, 357-369.

Candresse T, MacQuaire G, Lanneau M, Bousalem M, Wetzel T,
Quiot-Douine L, Quiot JB, Dunez J (1994): Detection of
plum pox potyvirus and analysis of its molecular variabil-
ity using immunocapture-PCR. EPPO Bull. 24, 585-594.

Eynard A, Roggero P, Lenzi R, Conti M, Milne RG (1991): Test for
pollen and seed transmission of plum pox virus (Sharka)
in two apricot cultivars. Adv. Hortic. Sci. 3, 104-106.

Kokko HI, Kikineva M, Karenlampi SO (1996): Single-step
Immunocapture RT-PCR in the detection of Raspberry
Bushy Dwarf Virus. BioTechnigues 20, 842-846.

Nemeth M (1986): Virus, Mycoplamsa and Rickettsia Diseases of
Fruit Trees. Martinus Nijhoff Publishers, Dordrecht, p. 840.

Nemeth M, Kolber M (1983): Additional evidence on seed trans-
mission of Plum Pox Virus in apricot, peach and plum
proved by ELISA. Acta Hortic. 130, 293-300.

Pasquini G, Barba M (1994): Serological characterization of Ttal-
ian isolates of plum pox potyvirus. EPPO Bull. 24, 615-
624.

Savulescu A, Macovei A (1965): Studies on Sharka (plum pox)
and related pattern line virus. Zast. Bilja 16, 357-
366.

Schimanski HH, Gruntzig M, Fuchs E (1988): Non transmission
of the plum pox virus in plum and apricot seed source
clones. Zentralbl. Mikrobiol. 143, 121-123.

Szirmai J (1961): Report on fruit tree virus diseases in Hungary.
Tidsskr. Planteavl. 65, 220-229.



