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Papaya (Carica papaya) is a popular fruit crop widely cultivated in India
and affected by a number of phytoplasma diseases worldwide such as
dieback (Guthrie et al., 1998; Gera et al., 2005; Arocha et al., 2007a; Rao
et al., 2011), bunchy top (Arocha et al., 2007b) and yellow crinkle and
mosaic (Guthrie et al, 1998). During December 2011, phytoplasma-like
symptoms were observed in a papaya field at the IARI Regional Station,
Pune, Maharashtra, India. These included bright yellowing of the upper
young leaves followed by drying of upper leaves, proliferation of axillary
shoots, reduction in leaf size and interveinal chlorosis (Fig. 1). The
symptoms observed in the papaya fields of Pune, Western India differed
from those associated with the dieback disease of papaya reported from
Gorakhpur, Western India (Rao et al., 2011) in the lack of tip necrosis of
leaves and dieback symptoms.

Leaf samples from four symptom-bearing plants and four symptomless
plants were collected and total genomic DNA was extracted from leaf
midribs and petioles (100 mg) using the DNeasy Plant Minikit (Qiagen,
Germany). Two sets of universal primers were used to amplify the
phytoplasma 16S rDNA by nested PCR; this included direct PCR with
primers P1/P7 that prime a region of approximately 1.8 kb, followed by
nested PCR with primers R16mF2/R16mR1 (Gundersen & Lee, 1996) that
flank a 1.2 kb genomic fragment. A phytoplasma-infected Catharanthus
roseus plantmaintained in the glasshouse at the IARI Regional Stationwas
used as the positive reference control. Three representative nested PCR
products were purified (Wizard SV Gel and PCR Clean Up System,
Promega, USA) and directly sequenced (Genombio Technologies, Pune,
India). A phylogenetic tree based on the consensus and reference
phytoplasma 16S rDNA sequences was constructed by using the
Neighbor-Joining method and 1000 replicates for the bootstrap values
(MEGAS, USA). The evolutionary distances were computed using the
Maximum Composite Likelihood method and are reported as number of
base substitutions per site. A nested PCR product of approximately 1.2 kb
corresponding to the phytoplasma 16S rDNA was amplified from the four
infected papaya plants (Fig. 2). No PCR band was observed for the
symptomless papaya plants. The partial 16S rDNA sequence of the three
representative phytoplasma isolates shared 100% sequence identity with
each other, while the BLAST analysis of the consensus sequence
(GenBank Accession No. JQ346525) revealed 99% sequence identity with
that of phytoplasmas of group 16Srll (‘Candidatus Phytoplasma
aurantifolia’) including the Ethiopian papaya phytoplasma (DQ285659)

M1 2

(Fig. 3).

In India, phytoplasmas of group 16SrI 'Ca. Phytoplasma asteris' and 16SrIl
(Rao et al., 2011) have been associated with dieback disease of papaya.
However, the 16SrIl phytoplasma associated with axillary shoot
proliferation clearly differs from the 16SrIl dieback phytoplasma in
symptomatology and occurrence within Western India. This suggests that
there may be two different 16SrIl phytoplasma eco-strains able to infect
the same host in the country. To our knowledge, this is the first record of
16SrII group 'Ca. Phytoplasma aurantifolia’ associated with an axillary
shoot proliferation disease of papaya in India.
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