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ABSTRACT. Natural spread of Citrus tristeza virus (CTV) was monitored in different lemon varieties
derived from shoot-tip grafted (STG) selections and proven to be free of CTV before planting. The trial was
planted in November, 2007, with a randomized four-block design with four replications. This experiment was
originally established to compare selected clones with their duplicates recovered by STG. The selected clones
were originally nucellar clones kept in the Germplasm bank in the field for 30-40 yr, so the plants were naturally
infected with CTV. The lemon varieties tested were two lines of both Frost Eureka and Limoneira 8A Lisbon
and one line of Feminello Santa Teresa and Genoa EEAT. Plants were grafted on Poncirus trifoliata Flying
Dragon, except for Eureka lemon which was grafted on 79 AC [Citrus reshni x (C. paradisi x P. trifoliata)].
Direct immunoprinting-ELISA with 3DF1+3CA5 monoclonal antibodies (Plant Print Diagnostics, Valencia)
was used to determine the presence of CTV in field samples. Each sample was composed of four young shoots
collected from the four sides of each tree. Two diagnoses were performed, one in September 2009 and another
in September 2010. STG trees showed significant differences in CTV infection among them. The variety most
infected with CTV was Limoneira 8 A and the least infected was Feminello Santa Teresa. Infected plants were
found in a random distribution in the plot. All selected lemon trees were CTV positive. CTV spread will be

monitored until 100% of all varieties show positive.

Tristeza disease has been present in
Argentina since 1930 (3) and the most
efficient vector, Toxoptera citricida and
other  aphids are also  present.
Consequently, the disease is endemic. The
purpose of this work was to monitor CTV
spread in a virus-free lemon plot. The plot,
located in Tucuman province was planted
in November 2007 with a randomized
four-block design with four replications
(Fig.1). This trial was established
originally to compare selected clones with
their duplicates recovered by shoot-tip
grafting (STG). The selected clones were
nucellar clones but kept in the Germplasm
bank in the field for 30 to 40 yr, so the
plants were naturally infected with tristeza.
STG trees proved to be free of CTV,
psorosis, CVC and citrus viroids before
planting. Lemon varieties tested were
selected clones and STG plants of two
lines of both Frost Eureka and Limoneira
8A Lisbon and one line of Feminello Santa
Teresa and Genoa EEAT. Plants were

grafted on Poncirus trifoliata Flying
Dragon except for Eureka lemon which
was grafted on 79 AC (Citrus reshni x (C.
paradisi x P. trifoliata) because of its
incompatibility with trifoliate orange.
Tristeza spread was monitored yearly
indexing all trees by direct
inmunoprinting-ELISA using 3DF1+3CA5
monoclonal  antibodies (Plant  Print
Diagnostics, Valencia) (1). Two diagnoses
were performed, one in September 2009
and another in September 2010. Each tree
was sampled by collecting four young
shoots about 10-15 c¢cm long, from around
the canopy at a height of approximately
1.5m.

Yield was recorded and tree size was
evaluated by measuring trunk
circumference, tree height and canopy
volume. Additionally peel oil yield was
evaluated. The trees are only 3 yr old, and
thus the data is limited, but it will continue
to be collected.
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Fig. 1. Lemon trees planted in a randomized-plot design to study natural transmission of Citrus tristeza

virus.

The first monitor in 2009 showed
differences in CTV infection among the
lemon cultivars. Feminello Santa Teresa
was the only cultivar with no CTV
infection. Genoa EEAT had the least
infection with only one side of one tree
CTV positive (6.25%) and the most
infected cultivar was Limoneira 8A with
28.12% of the plants infected in all sides
sampled (Table 1). In the second monitor
(2010) all lemon cultivars tested positive
for CTV. Limoneira 8 A, Frost Eureka
and Genoa EEAT had more than 50% of

plants infected while Feminello Santa
Teresa had 18.75% of CTV-infected plants
(Table 1).

CTV-infected plants were
distributed randomly in the plot, which
probably means that position has no
influence in the spread as previous stated
(2). Distribution of lemon cultivars in the
block and location of CTV positive plants
is illustrated in Fig. 2. CTV spread will be
monitored until 100% of the plants of the
trial will be positive.
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TABLE 1

PERCENTAGE OF CITRUS TRISTEZA VIRUS (CTV)-INFECTED
PLANTS IN A LEMON TRIAL IN ARGENTINA, 2009 AND 2010

% of plants infected with CTV

Lemon cultivars 2009 2010
Limoneira 8 A 28.12 59.37
Frost Eureka 15.62 53.12
Genoa EEAT 6.25 56.25
Feminello Santa Teresa 0 18.75
Rows
1 2 3 4 5 6 7 8
Lim.8A Line A Fr.Eur.Line A 4 F.Sta Teresa 2 3 1 4
Lim.8A Line A Fr.Eur.Line A 4 F.Sta Teresa 2 3 1 4
Lim.8A Line A Fr.Eur.Line A 4 F.Sta Teresa 2 3 1 4
Lim.8A Line A Fr.Eur.Line A 4 F.Sta Teresa 2 3 1 4
1 3 Fr. Eur. Line B Lim.8A Line A Genoa EEAT Fr. Eur. Line B 3 2
1 3 Fr. Eur. Line B Lim.8A Line A Genoa EEAT Fr. Eur. Line B 3 2
1 3 Fr. Eur. Line B Lim.8A Line A Genoa EEAT Fr. Eur. Line B 3 2
1 3 Fr. Eur. Line B Lim.8A Line A Genoa EEAT Fr. Eur. Line B 3 2
F.Sta Teresa 4 2 1 Fr.Eur. Line A Lim.8A Line B Genoa EEAT Fr Eur.Line B
F.Sta Teresa 4 2 1 Fr.Eur. Line A Lim.8A Line B Genoa EEAT Fr.Eur. Line B
F.Sta Teresa 4 2 1 Fr.Eur. Line A Lim.8A Line B Genoa EEAT Fr.Eur. Line B
F.Sta Teresa 4 2 1 Fr.Eur. Line A Lim.8A Line B Genoa EEAT Fr.Eur. Line B
Genoa EEAT Lim.8A Line B Genoa EEAT Lim .8A Line B F.Sta Teresa Lim.8A Line A Fr. Eur. Line B Lim.8A Line A
Genoa EEAT Lim.8A Line B Genoa EEAT Lim. 8A Line B F.Sta Teresa Lim.8A Line A Fr. Eur. Line B Lim.8A Line A
Genoa EEAT Lim.8A Line B Genoa EEAT Lim. 8A Line B F.Sta Teresa Lim.8A Line A Fr. Eur. Line B Lim.8A Line A
Genoa EEAT Lim.8A Line B Genoa EEAT Lim. 8A Line B F.Sta Teresa Lim.8A Line A Fr. Eur. Line B Lim.8A Line A
2 Fr Eur. Line B 3 Fr.Eur. Line A 4 1 Lim. 8A Line B F.Sta Teresa
2 Fr.Eur. Line B 3 Fr.Eur. Line A 4 1 Lim. 8A Line B F.Sta Teresa
2 Fr.Eur. Line B 3 Fr.Eur. Line A 4 1 Lim. 8A Line B F.Sta Teresa
2 Fr.Eur. Line B 3 Fr.Eur. Line A 4 1 Lim. 8A Line B F.Sta Teresa

Fig.2. Distribution of lemon cultivars in the test orchard and location of Citrus tristeza virus positive trees.
(Lim.=Limoneira; Fr.Eur.=Frost Eureka; F.Sta.Teresa=Feminello Santa Teresa). Nucellar lines : 1 — Fr.
Eur, 2; - Lim. 8A; 3 - F.Sta.Teresa; 4 — Genoa EEAT). Yellow blocks CTV positive 2009; Blue blocks

CTV positive 2009 & 2010; no color = CTV negative.

CONCLUSIONS

- All selected lemon clones were CTV
positive while their STG duplicates
showed differences in CTV incidence and
progress.

- Among STG trees, the lowest infection
rate was obtained in Feminello Santa
Teresa cultivar.

- There was a significant increase of CTV
infection on Genoa EEAT between 2009
and 2010.

-Although in the first year there were
differences in CTV incidence among
lemon cultivars in a very short period of
time, these differences tended to disappear
by the second year.
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