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Blackgram (Vigna mungo) is one of the major pulse crops of the tropics
and sub-tropics, and the third-most cultivated in the Indian sub-continent.
During a 2013-14 survey at the Regional Agricultural Research Station in
Tirupai, Andhra Pradesh, symptoms of yellowing, stunting, witches' broom,
little leaves and reduced size of flowers were observed in 2% of blackgram
plants (Fig. 1a, b). To investigate the possibility of a phytoplasma
association with the symptoms, total DNA was isolated from 100 mg leaf
midribs from infected and symptomless plant samples using the CTAB
method (Doyle & Doyle, 1990). Total DNA was used as a template for a
nested PCR assay with universal primers that target the phytoplasma 16S
rRNA gene: P1/P7 (Deng & Hiruki, 1991) and R16F2n/m23sr (Constable
et al., 2002). Expected size amplicons of 1.8 kb and 1.6 kb, respectively,
were amplified from symptom-bearing blackgram plants (Fig. 2), but not
from the symptomless plant samples.  
A representative 1.6 kb PCR fragment was cloned into a pTZ57R/T vector
(Fermentas, USA) and sequenced, and the consensus sequence was
submitted to GenBank (Accession No. KJ540943). BLAST analysis of the
partial 16S rDNA sequence of the Vigna mungo phytoplasma revealed the
highest sequence identity (99%) with phytoplasmas of the 16SrII group
'Candidatus Phytoplasma aurantifolia', including the phytoplasma
associated with blackgram witches' broom and phyllody from Myanmar
(AB690304). Phylogenetic analysis (Fig. 3) using MEGA version 4.0
(Tamura et al., 2007) evidenced that the Indian Vigna mungo phytoplasma
is closely related to phytoplasmas embraced within the 'Ca. P. aurantifolia'
cluster. Virtual RFLP patterns ((AcaClone, http://www.acaclone.com)
using BstUI, HaeIII, HpaII and MseI endonucleases were more similar to

those of the blackgram witches' broom and phyllody phytoplasma from
Myanmar (AB690304) attributed to 'Ca. P. aurantifolia' (Win & Jung,
2012). To our knowledge, this is the first report of the association of a 'Ca.
P. aurantifolia' isolate with phyllody and witches' broom in India. The
results have significant phytosanitary impact for the epidemiology of
phytoplasma diseases of the Fabaceae in the region, particularly in Andhra
Pradesh, India. 
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