
J. Plant Biochemistry & Biotechnology Vol. 13, 01 -05. January 2004 

,, i\lCtl 
v ' ~ ~ . ,  I I s Cloning and Sequencing gf ~ h ~ t o ~ l a s ~ ~ ~ ~ b o s ~  I I ~ r n a l ; ~ ~ A  (rDNA) 

Associated with Kerala Wilt Disease of Coconm ~ b l ' m s  

P 
L B Sharmilaa, Salini Bhaskerb, Mathews T Thellyc, Boby T Edwina and C ~dkankumar"* 
'Plant Biochemistry qnd Molecular Biology Lab, Department of Botany, University College, Thiruvananthapuram 695 034. Kerala, lnd~a 
bDivision of Molecular Medicine, Sree Chitra Tiruial Institute for Med~cal Sciences 2nd echnology, Th~ruvananlbapurarr. 
695 012, Kerala, lndia 
Department of Biotechnology, St. Thomas College, Palai 686 575, Kerala, lndia 

I 
I ' 

Uslng+the polymerase chain reaction (PCR) the 16s rRNA gene of phytoplas,ma ass~clated with Kerala wilt disease of coconut 
palm (Cocos nuclfera L) was ampilfled from infected leaf samples. Withln the three universal prjper pairs PllP6, PllP7 and P4/ 
P7, the primer pair P41P7 only showed an amplification of 650 bp DNA tragment. Since P4lP7 amplifies the 16s-23s intergenic 
spacer region of 16s rRNA gene, the PCR product 650 bp of Kerala wilt disease palm indicates the phytoplasma DNA. The 
amplHied tragment was sequenced and deposited In Genbank data library (Accession No. AY158660). The absence of restriction 
sites tor Bcll and R d  In 650 bp indicates phytoplasmlc nature of DNA and its strain difference. A comparison of the 650 bp 
sequence wlth other phytoplasmas and Its nstr;ction proflle indicates Kerala wilt disease phytoplasma as a separate 16s rRNA 
group In the classification of phytoplasmas. To our knowledge. this report records the first finding of the phytoplasma DNA 
uslng universal prlmers and its sequence analysis In coconut palms of Kerala, South India. 
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Kerala wilt disease of coconut palms, formerly named as 
root (wilt) disease is the most important single threat to 
coconut production in Kerala, South India. The appearance 
and spread of the disease has immobilized the economy 
and culture of the state. It is a paradox that with the largest 
area under coconut cultivation, Kerala has the grn position 
in productivity in lndia as per the coconut statistics (1). 
Almost all regions under' coconut cultivation in Kerala are 
susceptible to this non-lethal menace. Ribbing, 
unseasonable discolouration of leaves and generalized 
decline of palm growth have been considered as the criteria 
for preliminary diagnosis of disease as phytoplasma. The 
symptoms of Kerala wilt disease (KWD) showed similarity 
with coconut lethal yellowing (CLY) and coconut lethal 
decline (CLD) reported internationally. Association of 
phytoplasma DNA by PCR based methods in both CLD 
and CLY confirmed their etiology. 

The existing schools of thought on etiology of Kerala 
wilt diseasg have twin focus: non-phytoplasmic and 
phytoplasmic. Researchers on non-phytoplasmic etiology 
advocates metal toxicity and geochemical factors as the 
cause of the disease (2,3). Observation of pleomorphic 
membranous bodies in the phloem of leaf and root tissues 
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of infected palms, by electron microscopy was the flrst 
evidence to suggest the etiology as phytoplasma by 
Solomon et a1 (4) Even though electron mlcroscoplc 
method is considerably moi: sensitive, the small s~z?, low 
titer and sporadic distribution of phytoplasma In woody 
plants especially in monocots have made the detection of 
phytoplasma more cumbersome. A new era In phytoplasma 
research began when CNA based methods were introduced 
about a decade ago, following the development of 
procedures to extract and enrich phytoplasma DNA fron, 
infected plants or insects (5 -10). Sequence analysls of !he 
conserved regions of 16s rRNA gene became a standard 
method for the phylogenetlc classification of pnytoplasma 
groups (10). The first lnolecular indication of phytoplasma 
DNA of Kerala wilt diseased coconut palms by PCR 
amplification as 558 bp "sing the primers deslgned from 
the conserved regions, of Oenothera lamarkrana was 
reported by Sharmila et la1 (1 1, 12). Since the primer pair 
designed by Ahrens and Seemuller ( 1  1) tor the broad 
phytoplasma detection was not specific for phytoplasmas, 
the observation of 558 bp DNA fragment In the Infected 
leaf tissue of Kerala wilt dlseased coconut palms, arouse 
disagreement for considering phytoplasma as the cause 
of Kerala wilt disease. Hence the objective of the presen: 
study was to detelt and identify phytoplasmas in Kerala 










