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INTRODUCTION

C o c o  co ir  is  a  proven best a ltern ative to any gro w in g  m edium  w id ely  

used. It is a  ren ew ab le  resource that is consistent in  quality and 10 0 %  

environm entally frien d ly. C o co  co ir  has the best p h ysica l and chem ical 

properties to prom ote better plant gro w th  (M ah m ood, 2006). Sri L an ka is the 

largest brow n fibre exporter to the w o rld , annual export is m ore than 1 0 0 ,0 0 0  mt. 

(Yogaratnam , 2 0 12 ). H ow ever, contam in ation  o f  co ir  products w ith pests, seeds, 

stones and sands is a  b ig  problem  fa ce  b y  Sri-L an kan  exporters. Contam inations 

are possible through the production lin e. T h e  spores (m icro- and m acroconidia) 

live  freely  in the so il and/or in buried sugarcane tissues. T h e  inoculum  m oves 

from  fie ld  to fie ld  b y  m eans o f  w ind  and irrigation  or ru n -o ff w ater (C P C , 2007). 

Pathogen free  co ir products are im portant b ecau se  m ost o f  the co ir  products are 

used as a substrate in  agriculture.

In International trade, it is  essen tial to  fu lfil the im port requirem ents o f  

the im porting country. T h eilaviopsis p a r a d o x a  is one o f  the com m on fungi found 

in the co ir products and countries su ch  as E g y p t h igh ly  concerned about the T. 
p a ra d o x a  free  consignm ents (Eman e t  a l., 2 0 1 1 ) . T he sporulation o f  T. p a ra d o x a  

in creases in tem perature and attained p e a k  at 28 °C. T h e population o f  spores 

d ecreased  in  tem perature level b eyo n d  30 °C  (K arnataka, 2007). Therefore, 

tem perature can  e ffic ie n tly  be used to d estroy this fungus. N o w ad ay s, in Sri- 

L a n k a  fa cto ry  m en  use different sterilization  m ethods such as sun d iy in g , 

steam ing, hot air treatm ent for co ir co n sign m en ts to m ake d isease  free products.



H o w e v er, export industry is re a lly  co n cern in g  on  p rofit. T o  m ake a  p ro fitab le  

industry, lo w  cost m ethods w ith  h igh  e ffic a c y  sh ou ld  be adopted. T h e refo re , 

so larizatio n  is one o f  the ch eapest and e ffe c tiv e  m ethods to fu lfil th eir 

requirem ents. T h is study w as carried  out to  determ ine the e ffic a c y  o f  d ifferen t 

so larization  m ethods to  elim inate T. paradoxa  and to recom m end a su itab le  

sterilization  m ethod.

M A T E R I A L S  A N D  M E T H O D S

T w o  experim ental units w ere  co n d u cted  fo r  co ir  b ulk  and c o ir  b rick s 

separately. Pure cultures o f  T. paradoxa  w ere  m aintained  for the experim ent. 

P lastic  trays (length 42 cm , w id th  32 cm  and h eigh t 8 cm ) w ere used to  so larize  

both b u lk  and bricks. T rays w ere  w ash ed  w ith  c lo ro x  solution (250 ml/5 1 o f  

w ater) and rinsed several tim es w ith  tap w ater and fin a lly  w ith  d istilled  w ater. 

G ro w in g  m ed ia  w ere  sterilized  at 1 .1  kg/cm 2 pressure fo r  15 m inutes b efo re  use 

fo r  the experim ent. P ath ogen ic Suspen sion  / spore suspen sion  w as prepared from  

5 d ay old  cultures o f  T. paradoxa. T h e  cu lture p la te  w a s flooded w ith  10 m l 

sterile  d istilled  w ater and the surface g en tly  agitated  w ith  a  sterile bent g lass  rod. 

C on cen tratio n  o f  co n id ia  w as determ ined u sin g  a  h aem ocytom eter after filtration  

th rou gh  layered  sterile m uslin. 1 0 s spores/m l concentration  w as used for 

inoculation . T hree kilogram s o f  sterilized  c o ir  (bulk) w a s  used in fiv e  replicates.

E a ch  tray w ith  co ir w as in oculated  b y  sp rayin g  5 m l o f  path ogen ic 

suspension from  m other stock  m ixed  w ith  250 m l o f  d istilled  w ater each . 

Inoculated  sam ples w ere  covered  b y  polyth en e b ag  and plu gged  w ith  cotton  to 

facilita te  ven tilation  and incubated at room  tem perature fo r  5 days. F o llo w in g  

treatm ents w ere used as fo llo w s; T t — C o ir  co v e re d  w ith  300 gauge p o ly th en e, T 2 

— C o ir  co vere d  w ith  co m m ercia lly  used m icro n  stretch film  (G au ge 80), T 3 — 

C o ir  w ithout co ver, T 4 - Control (S am p les w ere  k ep t in  room  tem perature). 

T w e n ty  c o ir  bricks, each  w ith  average  w eig h t o f  650 g  w ere  selected. C o ir  b rick s 

w ere  inoculated  b y streaking on each  sid e o f  a  b r ic k  w ith  1 loop  fu ll o f  pure 

cu lture o f  T. paradoxa. Inoculated sam ples w ere  co vere d  w ith  polyth en e b ag  and 

p lu gged  w ith  cotton to facilitate ven tila tion  and incubated  at room  tem perature 

for 5 days. Four treatm ents w ere  used and sam e p roced ure w a s fo llo w e d  as 

abo ve.



B oth  exp erim en ts were arranged in  R an d om ized  com plete b lock  design 

(R C B D ) w ith  5 rep licates per each treatm ent. Solarization  w as done 8 hours 

(8.00 to 16.00 hours) per day for 5 days. Tem perature w as recorded in each 

replicate for 5 d ays. A v e ra g e  values o f  param eters w ere taken. Tem perature w as 

m easured at 15.00 hours since the p ea k  reached at this point. N orm al 

therm om eter w h ich  w a s  inserted at the depth o f  4 cm  o f  a  tray and average value 

w a s  taken from  5 read in gs o f  each rep licate  and fin ally , average values o f  5 

replicates under one treatment w as ca lcu lated  as the tem perature o f  that 

particular treatm ent o f  co ir  bulk. H o w ever, fo r  co ir bricks 5 readings w ere taken 

on  the surface o f  b rick s because o f  the path ogen  g ro w  clo se  to the surface 

(aerobic fungi). R est o f  the procedure w a s  sam e as in co ir bulk. Then, average 

va lu e  o f  5 replicates w a s  taken under each  treatm ent. B efo re  and after applying 

treatm ents random  sam ples were taken from  each  replicate o f  both experim ents 

to determ ine T. paradoxa  spore counts separately  fo r fiv e  days. T h ese Sam ples 

w ere cultured on P otato D extrose A g a r  (P D A ) m edium  and spore count w as 

taken using h aem ocytom eter fo llo w in g  a standard pathological procedure.

R E S U L T S  A N D  D I S C U S S I O N

T h e highest tem perature about 48 °C  w as recorded in the sam ple that 

co vered  w ith 300 gau ge  polythene. T h e  2nd h igh est tem perature w as recorded 

w ith  the sam ple that covered  w ith  stretch film  (around 41 °C ) w hile the 

tem perature o f  un covered  sample w as around 35°C . S in ce the control w as kept 

under laboratory co n d ition  it indicated tem perature around 29 °C. T he abo ve 

results revealed  that there was an in crease  in tem perature w ith  covering. 

A cc o rd in g  to this data it was observed  that there is a  sign ifican t different 

b etw een  the control and other treatm ents. It to o k  three days to com plete 

eradication  o f  path ogen  in  the sam ples co vere d  w ith  polythene w h ile  four days 

fo r  sam ples co vered  w ith  stretch film . U n co v ered  sam ples revealed  that gradual 

reduction  o f  spore count w ith  time. Spore co un ts o f  control w ere not statistically 

sign ifican t w ithin  fiv e  d ays.

T h e  highest tem perature recorded in the sam ples that co vered  w ith  300 

gau ge  p olyth en e. T h e  S econ d  highest tem perature w as recorded w ith  the sam ples



th at c o v e re d  w ith  stretch  film  w h ile  the tem p eratu re  o f  u n co v ere d  sa m p le  w a s 

flu ctu a te d  b etw een  3 7  °C  to 42 °C . S in ce  th e co n tro l w a s kep t u n d e r la b o ra to ry  

co n d itio n  it in dicated  tem perature around 29 °C . F ig u re  2 sh o w e d  n u m b er o f  

sp o res  did not ch an ge  s ig n ifica n tly  in th e co n tro l and gradual re d u ctio n  o f  

n u m b er o f  spores in  u n co vered  sam ples. A  d rastic red u ction  o f  n u m b e r o f  sp o re  

co u n ts  on 4 th and 5 th d ay s  in the treatm ents c o v e re d  w ith  p o ly th e n e  and stretch  

film , re sp e ctiv e ly .
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Figure 1: Diurnal changes in spore counts (SC) of solarized coir bulk in each 
treatment.

Figure 2: Diurnal changes in spore counts (SC) of solarized coir bricks in each 
treatment.

S u itab le  erad ication  m ethod is in  n eed  to  h ave  T  p a ra d o x a  fre e  

p ro d u cts. B u t it has n ot y e t defined. In th is  exp erim en t it re v e a le d  th at



solarization as a treatm ent to increase tem perature has com pletely  erad icate  

population o f  T. paradoxa  in  coir. So larization  o f  co ir  b ulk  w as co vered  w ith  

300 gauge transparent polythene is m ore e ffe c tiv e  in  destroying T. paradoxa  
com pletely  w ith in  3 days. E ven  though the tem perature build  up w as high  in  c o ir  

bricks it to o k  fou r d ays to  eradicate the fungus. T h e reason is that heat 

penetration needs m ore tim e in bricks than co ir  b ulk  b ecause o f  the co m p actn ess 

o f  co ir b ricks w h ich  are form ed b y  co m p ressin g co ir  loose/bulk to 9:1 ratio. 

M oreover, sam ples co vered  w ith polythene trapped m ore heat (tem perature 

around 48 °C  in bulk, 50-52 0 C  in bricks,) than sam ples covered w ith  stretch 

film  (tem perature 40 °C-43 °C in bulk, 45 °C -4 7  °C  in bricks). T h erefo re , 

polythene can  be su ccessfu lly  used as a source to trap heat.

B efore  preparation o f  the consignm ent, sun d ryin g  is a norm al p ractice  

in co ir factories to reach the required m oisture level (20 % ). D uring that period  

this technique can b e easily  practiced to get rid o f  pathogens. M oreo ver, after 

preparing consignm ent, w hen  it is infected, pallets can  be solarized. N o w a d a y s, 

co ir producers are ad vised  to practice these treatm ents w ithout ch em icals w h en  

contam inations are detected in co ir sam ples after an alyzin g in the laboratory. 

Solarization  has proved  100%  successful results in eradicating T. paradoxa.

C O N C L U S I O N S

Solarization  o f  co ir bulk covered  w ith  polythene for 3 days co n tin u o u sly  

com pletely  eradicated T .p arad oxa  H ow ever, co ir b ricks took 50°-53°C, 4 d ays. 

Solarization  o f  co ir b ulk  covered w ith  stretch film  40°-42°C , 4 d ay s  

continuously co m p letely  eradicated T. paradoxa. H ow ever, co ir bricks to o k  45°- 

4 7°C , 5 days. In both cases bricks need higher tim e and tem perature to eradicate  

the fungus com pared to  co ir bulk.
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