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NEW RESULTS CONCERNING THE PLUM POX VIRUS
EPIDEMIOLOGY AND RESISTANCE OF PLUM CULTIVARS, HYBRIDS
AND ROOTSTOCKS

N. MINOIU, A. MAXIM, D. VLADIANU, I. PLATON, R. BALACI

Fruit Research Station, 4400 Bistrita, Romania

Summary. ~ Our recent results on the plum pox virus (PPV) epidemiology show that PPV spreads very
rapidly in plum tree plantations in the contaminated areas. A clearing of the PPV-infected trees reduces
significantly the spread of the virus but does not eliminate the disease. Some plum tree cultivars, hybrids and
rootstocks (Scoldus, Alina, Cristi, BN 1/8F1, BN 2Gr. etc) showing field resistance could not be infected with
PPV by natural way. However, they could be infected with PPV by artificial inoculation except for the plum
tree cv. Local of Dragasani and the BN 4Kr myrobalan, which proved to be immune to PPV. PPV was not
transmitted through seeds in plum tree and myrobalan in the nursery. The Hyalopterus pruni aphids were
found PPV-positive by an enzyme-linked immunosorbent assay (ELISA).
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Introduction

PPV is naturally spread in orchards through different aphid
species (Minoiu, 1973; Avinent et al, 1994; Labonne et al,
1994; Basky et al., 1997, Slovakova, 1997) and eriophids
(Minoiu, 1994a) as vectors. The PPV isolates from Romania
are of D (the majority) and M serotype (Ravelonandro and
Minoiu, 1997a,b).

The spreading speed of PPV is connected with the ge-
netic and field resistance of the species and rootstocks, the
distance from the plantation source to the infection source,
the vector activity, the technology applied to orchard
(phytosanitary treatments, sucker elimination, tree
elimination, etc.), and the virus serotype.

This paper deals with (1) the PPV epidemiology in plum
tree lots, (2) the resistance of plum tree cultivars, hybrids
and rootstocks to the natural infection with PPV, (3) and the
transmission of PPV through seeds

Materials and Methods

The spread of PPV was studied in 3 plum tree lots on a total of
1789 trees lying in different distance from the infection source.

Altogether 77 plum varieties, hybrids and rootstocks were moni-
tored for the resistance and sensitivity to the natural infection with
PPV. The research was expanded also to the cultivars in the pro-
duction lots. The spread of PPV was checked by ELISA and visu-
al observation. In one of the lots the infected trees were eliminated
each year as the infection was detected. The plum cultivars, hy-
brids and rootstocks that weren’t infected with PPV by natural
ways were artificially infected by double budding on myrobalan
seedlings in the nursery.

The spread of PPV through seeds was monitored in the nurs-
ery for plum tree and myrobalan by ELISA and visual observation
of the seedlings coming from seeds of totally infected trees.

The transmission of the PPV resistance of the myrobalan
BN 4Kr in seedlings was monitored by artificial infection.

The performance of some plum tree hybrids in the orchard was
checked too. The pest fighting treatments were applied normally,
after warning. The H. pruni aphids taken from the PPV-infected
De Bistrita plum trees were tested by double-antibody sandwich
ELISA (DAS-ELISA) for the virus presence.

Results and Discussion

The data in Table 1 show that PPV was rapidly spread in
the plum tree plantations, reaching in 8 years 36.6% of
infected trees in the vicinity of the infection source. The
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Table 1. Epidemiology of PPV in plum orchards according to the location of the infection source and elimination of infected plum trees

Age of No. of cultivars
Vanants  Infcction plantation Total planted (healthy) Total infected % of infected
source (ycars) Cultivars Fruit trces Cultivars Fruit trecs trecs
1. In the vicinity of the 8 30 164 25 60 36.6
orchard
2. 200 m from the 3 23 538 15 46 8.5
orchard
3. 500 m from the 12 24 1087 15 135 124
orchard (infected
trees climinated yearly)
Table 2. Effect of yearly elimination of PPV-infected trees on PPV epidemiology
Variants Total number % of mfccted trees per year
of planted trecs 1991 1992 1993 1994 1995 1996 1997 Total
With climination of 1087 1.4 06 30 19 2.0 2.7 12.4
PPV-infected trecs
Without climination of 164 - - 3.0 8.5 11.0 140 36.5

PPV-infected trees

distance of 200 m from the infection source did not repre-
sent an efficient isolation for the orchard due to the intense
activity of the vectors. By isolating the lot by greater dis-
tance (500 m) from the infection source and by yearly clear-
ing of the infected trees in 12 years, the value of 12.4% of
infected trees was reached.

Table 2 shows that the annual rate of PPV-infected trees
varies from 0.6% to 3.0% in the clearing lots and from 3%
to 14% in the lot where the trees were not eliminated. The
presence of the infection source within the lot led to the
trebling of the percentage of the infected trees in only 4
years (36.5% compared to 12.4% in 7 years from tracing).

From the total of 77 plum tree cultivars, hybrids and
rootstocks, 12 cultivars (De Dragasani, Gras Romanesc,
Minerva, Alina, Baragan, Albatros, Gras Ameliorat, Galben
de August, Reine Red, Early Rivers, Agen, and Cristi) and 8
hybrids (BN 1/8F1, BN 2Gr, BN 1/61/4/3b, BN 13/14,
BN 4Gr, BN 4/1, 4/2, 4/3, etc.) were not naturally infected
with PPV.

From the rootstocks the following ones were not naturally
infected: Scoldus, Albute, GF 655, Mirabelle de Nancy, and
the myrobalan BN 4Kr.

However, in the experimental lots where the infection
was general, very few cultivars and hybrids remained
uninfected (De Dragasani, Cristi, Alina, Scoldus, BN 1/8,
BN 1/8F], and BN 2Gr).

Following the artificial infection with different PPV
isolates (Ravelonandro and Minoiu, 1997b) in the nursery
it was established by ELISA that only a Local de Dragasani

plum tree and myrobalan BN 4Kr were immune to PPV
(Fig. 1) while the remaining cultivars, hybrids and rootstocks
were infected.

The myrobalan BN 4Kr transmitted the immunity also
to the seedlings in the percentage of up to 70%. The data
regarding the epidemiology of PPV are in concordance with
our previous ones (Minoiu, 1994a) and partly with those of
other authors (Jordovic, 1968; Morvan, 1988; Llacer et al.,
1991). Our data presented here show that PPV cannot be
eradicated from orchards even by isolating them by 0.5 km
distance from the infection source and by yearly removal of
the infected trees.

Di Terlizi et al. (1994) reported about successful
eradication of PPV from the Pulglia region in Italy by
clearing the infected trees from the young plantations. In
wide areas of PPV-infected plantations and with great
vector activity (aphids, eriophids) the clearing is not
a solution. In such areas, PPV-resistant cultivars that were
referred to many times (Dosba ef al., 1994; Faggioli and
Barba, 1997; Hartman, 1997; Minoiu, 1994; Minoiu and
Pattantyus, 1997; Rankovic and Paunkovic, 1998) should
be grown.

The field resistant cultivars may have a special role in
the prevention of the spread of PPV, but this resistance is
controlled by several factors as minor genes, biological char-
acter of the cultivar, vector, rootstock, pedoclimate condi-
tions, PPV strain etc. (Minoiu, 1994c).

Cultivars with complex genetic resistance (major resist-
ance genes linked to the minor ones) and biological charac-
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[ RESISTANCE OF PLUM TO PPV

LResistance derived from plant l

F?esistance derived from pathogenJ

Major genes of Minor genes of CP Antisense Defective
resistance resistance gene RNA gene
(vertical Hypersensitivity (horizontal
resistance resistance, : -
itative) i Satellite gene Defective
qualitative) quantitative) of Virus RNA
Total resistance Local, systemic
(immupnity) resistance
Myrobalan 1 ocal resistance, Tolerant cvs. Transgenic
BN 4 Kr Plum Dragoslavi and rootstocks
Fig. 1
Resistance of plum to PPV
ter (Minoiu and Pattantyus, 1997) as well as transgenic gen- References
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The data in Table 3 show that PPV was not transmitted
through seeds in plum tree and myrobalan. These data are
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kovic (1997) for peach and apricot trees.
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Table 3. PPV transmission by seeds
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