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Bacterial endophyte from Hevea brasiliensis antagonistic against Phytophthora 
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INTRODUCTION

Hevea brasiliensis acco u n ts  fo r 99% o f th e  w o rld ’s to ta l n a tu ra l ru b b e r  p ro d u c tio n . T he m o s t d es tru c tiv e  d isea se  of 
ru b b e r  in  In d ia  is A b n o rm al L eaf Fall (ALF) cau sed  by Phytophthora sp. a n d  re su lts  in  y ie ld  loss of 38-56%. P lan t 
p ro tec tiv e  m icrob ia l sy m b io n ts  d e te rm in e  th e  ecological success o f p lan ts . B acterial en d o p h y te s  in  p lan ts  reflec t a 
h u g e  gene tic  a n d  m e tab o h c  b io d iv e rs ity  an d  offer a very  h igh  ap p lica tio n  p o ten tia l as b iocon tro l ag en ts  (S tu rz  et 
a i.  2000). In  th e  p re s e n t study , th e  an tag o n istic  p o ten tia l bacte ria l en d o p h y te s  from  H. brasiliensis ag a in s t P. meadii, 
w as  e v a lu a ted  for th e  d ev e lo p m en t o f a n  eco-friend ly  an d  su s ta in ab le  d isease  m an ag e m en t s tra teg ie s  in  ru b b e r  

ecosystem .

MATERIALS AND METHODS

S am p les w ere  co llected  from  root, p e tio le  an d  leaf tissues o f R R II105 & RRIM  600 clones of ru b b e r  in  A LF d isease  
free, m o d e ra te ly  d isea se  p ro n e  an d  h ig h ly  d isease  p ro n e  areas in  Ind ia . E n d o p h y tic  b ac te ria  w ere  iso la ted  by  
d is in fec tion  a n d  tr itu ra tio n  m eth o d  a n d  estim ated  th e  to tal p o p u la tio n  co u n t (C olony F orm ing  U nits /g  fresh  tissue). 
Iso la ted  e n d o p h y te s  w e re  tes ted  fo r th e ir  ab ility  to  inh ib it the  g ro w th  o f th e  p a th o g e n  P. meadii by  d u a l cu ltu re  
te s t. S e lec ted  b a c te r ia l e n d o p h y te s  sh o w in g  an ta g o n ism  a g a in s t P. meadii w e re  ch a rac te riz ed  b y  16s rO N A  
seq u en c in g . In vitro  b io a ssay  o f a n tifu n g a l ac tiv ity  of se lec ted  an tag o n is tic  e n d o p h y te  Alcaligenesfaecalis ag a in s t 
P. meadii w as  e v a lu a te d  b y  d e ta c h e d  leaf techn ique . In vivo  b io assay  o f a n tifu n g a l ac tiv ity  o f A. faecalis ag a in s t 
P. meiidii w as  e v a lu a ted  in  p o ly b ag  p lan ts. A n tifu n g a l c o m p o u n d  w as ex trac ted  from  p o ta to  dex tro se  b ro th  cu ltu re  
su p e rn a ta n t o f A . faecalis by  liq u id -liq u id  ex trac tion  u s in g  d ie th y l e th e r as so lven t. T he an tifu n g a l p ro p e r ty  of 
ex tracred  cu ltu re  su p e rn a ta n t o f A. faecalis an d  PDB b ro th  w ere  ex am in ed  b y  p o iso n  food  techn ique. T h in  layer 
ch ro m ato g rap h y  a n d  silica co lu m n  ch ro m ato g rap h y  w ere  u sed  fo r th e  sep a ra tio n  o f c o m p o u n d s in  e th e r  ex trac ts 
a n d  th e  ex trac t is frac tio n a ted  in  to  five po rtions. Each fraction  w as in co rp o ra ted  in  filter p a p e r  d iscs an d  verified  
th e  an tifu n g a l ac tiv ity  ag a in s t P. meadii. T he fraction  sh o w in g  an tifu n g a l ac tiv ity  w as ch arac te rized  b y  GC-M S 
a n d  rev e rse  p h ase  H PL C  analysis.

RESULTS AND CONCLUSIONS

T w o h u n d re d  a n d  forty  roo t, leaf an d  petio le  tissues o f ru b b e r  clones RRII 105 an d  RRIM 600 from  five locations 
(P alippally  E state, T h rissu r; RRII farm , K ottayam ; A m b ad i E state ,N agarcov il; RRS P ad iyoo r a n d  T aran ag ar farm , 
A g artha la ) w ere  co llected  fo r bacte ria l iso lation . R oot tissues sh o w ed  h ig h e r  bacte ria l p o p u la tio n  co m p ared  to 
petio le  an d  leaf tissues. A  to ta l of 252 m orpho log ica lly  d iffe ren t b ac te ria l en d o p h y te s  w ere  collected  from  these 
locations. O u t o f 252, 42 iso lates sh o w ed  g ro w th  inh ib itio n  o f P. meadii (F ig .l),
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Eleven iso lates sh o w in g  m o re  th an  50% g ro w th  inh ib itio n  of p a th o g e n  an d  m orpho log ica l d ifference  w ere selected  
for fu rth er study . O u t o f th e  e leven  en d o p h y te s , e ig h t show ed  s im ila rity  to  Pseudomonas aeruginosa an d  o thers 
w ere Bacillus sublilis, Klebsiella oxi/toca and  Alcaligenes faecalis respective ly  (Fig.2). In vitro b ioassay  o f selected  
an tagon ist ag a in s t P. meadii sh o w ed  less infection  in  leaf tis su es  o f an tag o n is tic  e n d o p h y te  tre a te d  p lan ts  (Lesion 
size, 3.30m m  in  R R II105 an d  4.34 in  RRIM 600) co m p a red  to  m ed ia  sp ray ed  contro l {Lesion size, 5.89 m m  in  RRII 
105 an d  6.28 m m  in  RRIM 600) an d  u n tre a te d  con tro l (Lesion size, 6.30 m m  RRU 105 a n d  6.57 in  RRIM 600) 
(Fig.3). A s p e r  d a ta  on  in vivo  b ioassay, A. faecalis trea ted  p lan ts  sh o w ed  an  enhanced  d isea se  to lerance  ag a in s t P. 
meadii in  su scep tib le  c lone  RRIM 600.
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Fig.2. 16S rDNA am plified from bacterial endophytes of 
H. brasiliensif antagonistic against P.nieadii

A ntifungal c o m p o u n d  ex trac ted  from  cu ltu re  su p e rn a ta n t of A. faecalis show ed  inh ib ition  of P. meadi g ro w th  in  
petrip la te . PDB b ro th  ex trac t and  e th e r  in co rp o ra ted  con tro l p la tes  d id  no t show  any  g ro w th  inh ib ition  o f P. 
mertrfii. T he p re se n t s tu d y  ind ica tes th a t A. faecalis is p ro d u c in g  ce rta in  ex tra  cellu lar m etabo lites , h a v in g  an tifungal 
activity  ag a in s t P. meadi. A n tifunga l co m p o u n d  w as ex trac ted  in d ie thv l e th e r and u sed  for fu r th e r characterization . 
Five sp o ts  w ere observed  in ex trac t o f A. faecalis cu ltu re  su p e rn a ta n t in TLC. T he ex tract w as frac tiona ted  in to  five 
fractions by flash ch ro m a to g rap h y  u s in g  silica co lum n  a n d  am o n g  the five fractions sep a ra ted  o n  silica colum n, 
only  o n e  fraction  sh o w e d  a n tifu n g a l ac tiv ity  a g a in s t P. meadi. T he  c o m p o u n d s  in a n ta g o n is tic  frac tion  w as



ch arac te rized  by  G C -M S a n d  R everse P hase  H P L C  A n a ly sis  a n d  id en tif ied  as D ie th y l an d  D ib u ty l P athala tes , 
P h en an th rid in e , P ro p y la rab en , P h e n y lp y rid in e , 1 ,2 -B enzenedicarboxylic  A cid , Bis E ste r an d  P h en az in e  (Fig.4).

F ig.4 HPLC C hrom atogram  of antagonistic fraction from ether extract of endophytic 
bacteria] culture supernatan t

In th is  study , a n ta g o i^ t ic  « \d o p h y te  from  Hevea brosiiiensis aga in s t P. meadii w as  iso la ted  a n d  sh o w ed  its  antagonistic  
p o ten ia l in  in vitro  a n d  in vivo  b ioassays. T he e th e r  ex trac t o f an tag o n is tic  en d o p h y te  a lso  sh o w ed  g ro w th  inh ib ition  
o f P. meadii a n d  th e  an tag o n is tic  frac tion  o f  th e  ex tra c t co n ta in s  a  cock ta il o f an tim ic ro b ia l c o m p o u n d s . T h is s tu d y  
c le a rly  in d ic a te d  th a t  e n d o p h y tic  b a c te r ia  o f H . brasiliensis  o ffe r  g re a t  p o te n t ia l a s  a n ta g o n is tic  a g e n ts  a g a in s t 
P. meadii.
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