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ALTERATIONS INDUCED BY PAPAYA RINGSPOT POTYVIRUS
ON CHLOROPHYLL CONTENT IN PAPYA (CARICA PAPAYALL.)
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Papaya ringspot virus (PRSV-p) genus Potyvirus, family
Potyviridae is an aphid-transmitted plant virus [ Tripathi
etal., 2008]. This virus infects papaya (Carica papaya L.)
naturally and it is a major limiting factor in its
production worldwide [Purcifull etal., 1984]. Its presence
in Cuba was first recorded in 1946 [Acufia and Zayas,
1946] which represents the main problem concerning
planting nowadays [Pérez and Gonzélez, 2007; Cabrera
etal., 2008]. The first symptoms developed by this virus
are the chlorosis in the youngest papaya leaves, followed
by a mosaic that varies in intensity and progress until
the leaves become mottled and distorted. Either the vi-
rus course and its effects and severity depend on the
viral isolate. According to Hull (2004), direct effects on
the photosynthetic apparatus is the most obvious and
perhaps the most common way by which viral infection
reduces plantsize.

The objective of thiswork was to determine the direct
effect of one severe isolate (PRSV-VC) on the chlorophyll
(Chl) content in papaya leaves var. Maradol roja.
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The presence of the PRSV was checked by enzyme-
linked immunosorbent assay (ELISA) [Clark and
Adams, 1977]. Absorbance readings (405 nm) were taken
by a Bio-tec ELx-800 automated microplate reader.
Fully developed leaves disks (1 cm diameter) displaying
intense mosaics were taken in order to compare them
with healthy plant leaves. In both cases, the extraction
of the pigment was done by using the dimethylsul-
phoxide (DMSO) method [Hiscox and Israelstam, 1979].
According to Djurdjevic et al. (2007), a millilitre of
solvent was applied to each papaya leaf disk and then
incubated during 30 minutes at 60°C. The samples
reading was carried out with two wavelengths (645 and
663 nm), in an ultraviolet-visible spectrophotometer.
Statistical analysis of the results was obtained by using
the statistical package Statgraphic plus 5.0 for Windows.

The chlorophyll a, chlorophyll b and total chlorophyli
contents were determined spectrophotometrically by
using Arnon’s equation [Porra, 2002; Djurdjevicetal.,
2007] and expressed in mg/g of fresh leaf weight.
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Chlorophyll a, chlorophyll b and total chlorophyll
contents showed significant differences when comparing
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the obtained indexes from healthy and infected plant
leaves (Fig.).
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Columns with different letter are significantly different according to student
test for independent samples at p < 0.05.

Chlorophyll contents in papaya var. Maradol roja healthy and PRSV affected leaves.

It was observed that all analyzed samples showed a
higher content of chl a than chl b in an approximately
5:1 ratio. These results are in agreement with those of
Nobel (2005) who found that the ratio of chl atochlb
is usually about 3:1. Hopkins and Huner (2004),
mention that the chlorophyll a is the primary
photosynthetic pigment in all higher plant.

Infection by PRSV in papaya plants provoked a
significant reduction on pigment contents in those
leaves showing an intense mosaic (Fig.). This could be
closely related to a considerable loss on photosynthetic
efficiency in the affected plants. The correlation
obtained between the appearance of mosaic symptoms
and the reduction of chlorophyll contents were pointed
by Hull (2004) when referring to diseases caused by
viruses in general.
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