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Figure 1

Gerbera jamesonii (Asteraceae) is an important ornamental plant grown
throughout the world. It is amongst the ten most important cut flowers in
floricultural trade. In 2012, severe leaf yellows, shortening of whole plant
and flower deformation symptoms were observed on gerbera plants
growing in a polytunnel at Lucknow, Uttar Pradesh, India. The disease
incidence on gerbera was about 15-20%. Symptoms exhibited by diseased
gerbera were suggestive of the presence of phytoplasma. Total DNA was
extracted from leaf samples collected from symptom-bearing plants
(Ahrens & Seemüller, 1992) and PCRs were performed using P1/P6
universal primers (Deng & Hiruki, 1991) followed by nested PCR using
primers R16F2n/R16R2 (Gundersen & Lee, 1996). Products of ~1.2 kb
were amplified for four out of four samples from symptom-bearing plants,
but not from the symptomless plants, demonstrating the association of a
phytoplasma with the disease. 
Amplicons from two samples, Gerbera jamesonii yellows phytoplasma
Lucknow 1 (GYLu1) and Gerbera jamesonii yellows phytoplasma Lucknow
2 (GYLu2), were cloned, sequenced and sequence data was deposited in
GenBank, under Accession Nos. JX674049 (GYLu1) and KC880350
(GYLu2). Sequence comparison using BLASTn
(http://blast.ncbi.nlm.nih.gov/Blast.cgi) revealed 99% homology between
GYLu1 and GYLu2. GYLu1 and GYLu2 also shared 99% sequence
identity with several strains of 'Candidatus Phytoplasma asteris' reported
worldwide. A similarity of 98% was verified between GYLu1 and GYLu2
when compared with the sequence of 'G. jamesonii' phytoplasma
(JF795864), a member of 'Ca. P. asteris' from Italy. To find out
phylogenetic relationships of the gerbera phytoplasma strains under study
and 16S rDNA sequences of 'Ca. P. asteris' strains and other phytoplasmas
available in GenBank, a phylogenetic tree was generated using the
neighbour-joining method (Fig. 1). The results demonstrated that GYLu1
and GYLu2 clustered with the strains of 'Ca. P. asteris'. Based on high
sequence identities (99%) and close phylogenetic relationships with Italian
gerbera phytoplasma strain of 'Ca. P. asteris', the gerbera phytoplasmas
from India were identified as 'Ca. P. asteris'-related strains 
Gerbera is reported as a host of strains of 'Ca. P. aurantifolia' (group

16SrII) in Australia (Siddique, 2005), and 'Ca. P. asteris' in Italy (Spanò et
al., 2011). In India, 'Ca. P. asteris' (16SrI group) has been reported on
several plant species (Rao et al., 2011). However, neither 'Ca. P. asteris' nor
any phytoplasma has been previously reported on gerbera from India. We
report here the association of 'Ca. P. asteris' with yellows disease of
gerbera for the first time in India. Since gerbera is propagated by vegetative
means and mass multiplication through tissue culture, detection of
phytoplasma in gerbera is of utmost importance for disease management. 
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