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TWerrical transmission of Pluwz pox vires (PPV) was in-
si=ared in seeds collected from three plum (Progzzes
2z 1..) cultivars infected with PPV-M, one apricot
= arrzeniaca 1..) cultivar infected wwith PPV-Rec
E Praunus mabaleb 1. The virus strains were identified
= the beginning of the study. The presence of PPV
mrmrure seceds and their parts, as well as in germinating
== and seedlings was detected by ELISA. The highest
r=mtage of infected whole seeds was registered in cw.
= ampuriu (32%), followed by cvs Stanley (26%%),
0 (24%0), and Valjevka (149%). The lowesr infec
= rare was detected in P szabaler (119%). In the
=3 cultivars under study, PPV was detected in 1994
F37o of the seced coats and in 5% to 23% of the
rrdedons. None of the embryonic axes was PPV-posi-
= germinating seeds, PPV was detected in up to
=%= of the seed coats and in up to 8.3%2% of the cotyle-
txe= The virus was not identified in radicles and
==mexdies. Up to now, all planted seedlings originating
= seeds of plum cvs Tuleu tumpuriu, Stanley and Val-
= infected by PPV-M, and from seeds of apricot cv.
. =20 infected with PPV-Rec, remained symptomless
Z s=acred negatively with an antiserum to PPV.

- Xy rwords: stone fruits, Sharka disease, epidemiolo-
transmission.
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Plum pox virus (PPV) causes sharka, the most damaging viral disease of
stone fruit species. Seven distinct PPV strains are known; PPV-M, PPV-D,
and PPV-Rec are the most common (3). PPV-Rec is a unique recombinant
(3) between PPV-M and PPV-D and has been reported from plum, apricot,
Japanese plum, myrobalan, and blackthorn in eastern and central Europe,
but has never been found in peach as a single natural infection (2). A survey
was conducted during spring 2009 in eight peach orchards located in the
southwest, southeast, and south central regions of Bulgaria to assess the
incidence of PPV infection. A total of 98 leaf samples from individual trees
showing PPV-like symptoms were collected and analyzed by triple-antibody
sandwich (TAS)-ELISA with the universal monoclonal antibody (MADb) 5B
(Agritest, Valenzano, Italy). Sixty one samples reacted positive for PPV
(optical density 0.161 to 1.267) and these samples were further analyzed
with PPV-M (AL) and PPV-D (4DG5) specific MAbs (1). All 61 samples
reacted positively with PPV-M specific MAbs. To distinguish PPV-M and PPV-
Rec strains, which are serologically identical, immunocapture (IC)-reverse
transcription (RT)-PCR was carried out with PPV-M (CIP-M: 5'-GTC GCA GCA
TTT GTA GCC CTT GTT-3/, CIP-MR: 5’-CCA ACA CGT TAA CGC CAT GCT
TCA-3’) and PPV-D (CIP-D: 5’-ATG ATG CTG TTT GAC TCG GAG CGA-3/,
CIP-DR: 5’-TCG CAA CTG CTT GCA CAC ATT CTC-3') specific primers
targeting the 6K1-CI genomic region. A PCR fragment of ~880 bp amplified
with PPV-M specific primers obtained from 59 samples confirmed that these
were PPV-M Isolates. However, the remaining two samples (both coming
from infected tress located in two different orchards in the southwest region)
yielded a 468-bp PCR fragment with PPV-D specific primers, suggesting th_at
these two samples belonged to PPV-Rec strain. These samples together with
controls of PPV-M, PPV-D, and PPV-Rec strains were further analyzed by RT-
PCR using mD5/mM3 primers spanning the recombination breakpoint (4).
Both peach samples and the PPV-Rec strain control pf'oduced a single 605-
bp PCR product. The two peach amplicons were purified and sequer)ced
directly with the same primers. The nucleotide (nt) sequences obtained were
100% identical to each other. BLAST analysis of the two samples with PPV-
Rec (No. AF421118.1) showed maximum nt identity of 98%. Percent
maximum nt identity with PPV-M (No. AY324837.1) and PPV-D (No. ;
| AB576062.1) were 93 and 87%, respectively. The deduced amino acid
sequences of the two isolates were 98% identical to PPV-Rec (No. No.

»;\:3.2;.1'1\‘8.1), 93% identical to PPV-M (No. M92280.1), and 84% identical to
ik (No. AB576062.1). Analyzed samples were further transmitted from
e diseased trees to peach seedlings (GF 305) by chip-budding In a
gr:eenhouse during the fall of 2009. Six months later, faint vein clearing on
the leaves of inoculated seedlings was observed. The presence of PPV was
f’t:‘nt;l;;ne; ;y TAS-ELISA and PPV-Rec presence was shown by IC-RT-PCR
G sh(rznwed plrérg;rs). pne of the generated 605-bp products was sequenced
S houed 100 o :t identity with the isolate used for inoculation. To our
il % elach st rl: ets eaﬂrrlf]td::enttl:ﬁiatlon of PPV-Rec strain in naturally
of PPV-Rec incidence' in peacl'lg in gug;:'si;or e el ghipa.
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Abstract

The application of horticultural mineral oil (HMO) treatments has been
reported as a possible control strategy to reduce Plum pox virus (PPV) incidence
in Prunus nurseries. The effect of Sunspray Ultrafine HMO at 1% on the
natural viral spread was evaluated in experimental nursery plots of Nemaguard
and Mariana GF8-1 Prunus rootstock blocks established under high natural
inoculum pressure of the most prevalent PPV-types. Tests were conducted
in experimental nursery plots in Plovdiv, Bulgaria (PPV-M and PPV-Rec),
in Bistrita, Romania (PPV-D and PPV-Rec) and in Lliria, Spain (PPV-D).
Horticultural mineral oil treatments were applied weekly during the vegetative
period from spring to fall (treatments were interrupted in the summer).
Nursery plants were analysed yearly by double-antibody sandwich enzyme-
linked immunosorbent assay with 5B-IVIA/AMR monoclonal antibodies. The
population dynamics of the aphids visiting plants in each experimental nursery
plot was monitored by the sticky-shoot method and also by Moericke yellow
water traps. At all three locations, the aphid population first peaked in the
springtime. Furthermore, a variable second peak of aphid population was
observed in Plovdiv and Bistrita in autumn. The treatments reduced PPV
incidence in the three experimental locations and plots and in both assayed
Prunus rootstocks grown under high PPV-inoculum pressure. A reduction from
10% to 20% of PPV-incidence between treated and control plants (P < 0.05)
in Plovdiv and Bistrita, respectively, was observed at the end of the tests.
However, HMO treatments did not prevent PPV infection altogether, probably
because of the high PPV prevalence in the area near the experimental nursery
blocks. The control of PPV in nursery blocks based on HMO is presented
as an environmentally friendly strategy based on the physical action of the
treatments.
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The application of horticultural mineral oil (HMO) treat-
ments, as a physical barrier, has been reported to reduce
Plum pox virus (PPV) incidence in Prunus nurseries.
In the frame of SharCo EU project (FP7/ 2007-Agreement
204429) the effect of Sunspray Ultrafine at 1% (HMO)
on the natural viral spread, as an unique phytosanitary
treatment, was evaluated in three different European eco-
logical areas. Experimental nursery plots of Nemaguard
and Mariana GF8-1 Prunus rootstock blocks were estab-
lished in the immediate vicinity of high natural PPV-
inoculum pressure in Plovdiv (Bulgaria)/PPV-M and -
Rec, Bistrita (Romania)/PPV-D and -Rec and in Lliria
(Spain)/PPV-D. Aphid species visiting plants were mon-
itored and the maximum peak of aphid population at
the three locations occurred at springtime. AMO treat-
ments was weekly sprayed during the vegetative period
from springtime to fall (in summertime the treatments
were interrupted). Nursery plants were yearly analysed by
MagicDAS-ELISA based on 5B-IVIA monoclonal anti-
bodies (Plant Print Diagnostics) for two consecutive years.
The treatments significantly reduced (p < 0,05) PPV inci-
dence in the three experimental locations and in both
assayed rootstocks, although did not avoid PPV infec-
tion. A more accurate control of PPV could be afforded in
areas with low or occasional PPV outbreaks, in both nurs-
eries and young plantations, through this environmentally
friend strategy.
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