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A bstract

C oconu t is a m ajor source o f  revenue and an in tegral p a rt o f  th e  live lihood  o f  m ore th an  0.8 
m illion  people o f  Sri Lanka. C urrently , the m ain  th rea t to  the  local coconut industry  is a 
devasta ting  ou tbreak  o f  a  rap id ly  spreading , p h y to p lasm a  borne, non-le thal d isease syndrom e, 
first reported  in 2006 from  the W eligam a area  in the Southern  Province, ap tly  nam ed  “W eligam a 
C oconut L ea f W ilt D isease (W C L W D )” . T he p resen t study  w as undertaken  to  id en tify  and 
confirm  the causative agen t o f  the  W C L W D  and to develop  m olecu lar and  im m uno d iagnostic  
techn iques for accurate and early  d iagnosis o f  W C L W D .

Scanning  electron  m icrographs, for the first tim e recorded  the  p resence o f  p h y top lasm a like 
bod ies w ith in  the sieve tubes o f  p innae  m id  rib  o f  W C L W D  infected  spear leaves. M olecu lar 
d iagnosis o f  W C L W D  phy top lasm a based  on in -house  estab lished  nested  PC R  o f  SecA , sim ilarly  
confirm ed  the association  o f  a phy top lasm a strain  w ith  the disease. A  phy top lasm a stra in  w ith  
sequence sim ilarity  to  W C L W D  phy top lasm a w as identified , associated  w ith  the arecanut ye llow  
le a f  d isease (A Y LD ), for the first tim e in Sri L anka tha t w as re itera ted  by SEM .

Phylogenetic  analysis perfo rm ed  using  m axim um  like lihood  (M L ) w ith  G eneral T im e R eversib le  
m odel w ith  discrete  gam m a d istribu tion  (G T R  +  G ) m odel confirm ed  that W C L W D  phy top lasm a 
w as c lustered  in the  16SrX IV  phy top lasm a group, ‘C andida tus  Phy top lasm a cy n o d o n tis ’, 
ev idencing  nonconform ity  w ith  the ex isting  classification  based  on 16S rR N A  gene. B ayesian  
inference (BI) based  phylogenetic  tree confirm ed  the  M L  phylogram . T his re la tionsh ip  w as 
fu rther e lucidated  b y  secA  based virtual restric tion  fragm ent length  po lym orph ism  (R FL P) 
analysis o f  partial sequences o f  the W C L W D  p hy top lasm a secA  gene. A ccord ing ly , identical 
R FL P banding  patterns observed  fo r W C L W D , A Y L D  and  B erm uda  grass w ilt le thal d isease 
(B G W L D ) phytop lasm as, w ere d iscerned  from  sugarcane w h ite  le a f  d isease (S C W L D ) and 
sugarcane g rassy  shoot d isease (SC G SD ). This w as confirm ed  b y  sim ilarity  coeffic ien t (F ) va lues 
o f  1.0 for the fo rm er th ree phytoplasm as and 0 .56 for the la tte r tw o.

T he pro to type population  study based  on Sri L ankan phy top lasm a stra ins focused  on 
understand ing  the  fac to rs determ ining  evo lu tionary  change, stasis, the am ount and  pa tte rn  o f  
genetic  varia tion  o f  secA , w ith in  and betw een phy top lasm a populations. A ll th e  phy top lasm a 
popu la tions possessed  low  genetic d iversity  and po lym orph ism , thus, fo rm ing  a re la tiv e ly  
hom ogeneous local population .

T he in  house estab lished  indirect EL ISA  as an  im m unodiagnostic  tool w as b ased  on po lyclonal 
an tibodies, w as valida ted  w ith  d iagnostic  sen sitiv ity  (93 .9% ), specific ity  (81 .77% ), false 
positiv ity  (18 .23% ) and false negativ ity  (6.1 %). W C L W D  po lyclonal an tiserum  show ed  low  cross 
reactiv ity  w ith  SC W LD  (7% ), SC G SD  (8% ) and n o ticeab ly  h igh  cross reactiv ity  w ith  B G W L D  
(69% ) and A Y LD  (70% ). A lthough  R eceiver opera to r characteristic  curve revealed  accu racy  o f  
93%  in d ifferen tia ting  d iseased  from  sym ptom less palm s, th e  h igh  false p ositiv ity  (18 .23% ) 
deterred  the  use o f  th is E L IS A  for rou tine d iagnosis o f  W C L W D .

The estab lishm ent o f  loop  m ediated  iso therm al am p lifica tion  (L A M P ) assay, a  low  cost sensitive, 
sim ple assay  tha t could  be used  in the field , though  unsuccessfu l fo r W C L W D  w as accom plished  
fo r SC W L D  and SC G SD , w here the la tter d iseases affec t the  econom ically  v iab le  sugarcane 
cu ltivation  o f  the country .

In  conclusion , secA  b ased  PC R , and  specific p o ly c lo n a l an tibody  based  ind irec t E L IS A , w ere 
estab lished  as m olecu lar and im m unodiagnostic  too ls for W C L W D . E lucidation  o f  W C L W D  
phylogenetic  re la tionsh ips and popu la tion  genetic  structu re  o f  W C L W D  phy top lasm a w ill assist 
in the effective im plem entation  o f  d isease control and m anagem ent m easures. Im portan tly , the 
SC W L D  and SC G SD  specific  L A M P assay  d eveloped  as an  o ff-shoo t o f  the m ain  s tu d y  will 
benefit the sugarcane sec to r w hich  is c ritica lly  in need  o f  rev ita liza tion  to  fill the  gap tha t exists 
in  the  sugar requ irem ent o f  the country.


