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P hytophthora is  a  facu lta tive  parasite causing  
diseases in several crop s and observed  to  be active  
in nature on ly  during the rainy season. A lm ost  
all parts o f  the rubber ptant, are b eing infected  
by th is  pathogen . T his fungal in fection  causes 
severe dam age to  th e rubber p lants resulting in 
con sid erab le lo ss  o f  crop  (5). In India three 
P hytophthora  spp  have been recorded causing  
abnorm al lea f fall d isease in rubber. M cR ae in 
1918 (2 ) .studied the abnorm al le a f  fall d isease o f  
H fvra  and observed oosp ores o f  Pixytophthora in 
infected pods. T h e p ath ogen  causing the disease 
w as reported as P  m ead i  by M cR ae. In 1961, 
R am akrishnan and R adhakrishna P illai reported  
the causa! organ ism  as P . pa{m ivota  (B ut!.) Butl. 
cau sin g  lea f fall d isease o f  rubber (4). Subsequ­
ently in  1968 T hankam m a f t  at recorded the 
occurrance o f  P. m eadii (M cR ae) a lso  causing  
abnorm al le a f  fall d isease o  ’ rubber in India (5). 
R ecently P. n icoiianae  var para^itlcn w as a lso  
found to  be causing th is d isease o f  H  vea  (6).

T h eorgan ism  produces sexual spores (oosp ores)  
in sid e th e h ost tissu e and sporangia on  infected  
p lant parts. Sexual spores ure produced  as an  
a id  for over sum m ering w hile  the asesxual spores 
facilita te  q u ick  m u ltip lica tion  o f  inoculum  and  
rapid  spread o f  th e d isease. T he different types 
o f  spores produced by the pathogen m ay remain  
on  the tree or u ltim ately  reach the so il.

M aterials & Methods
PhyiopHthoro  in fected  and dried up pods, f^uit 

sta lk s, sh o o ts , p e tio le s , bark and seeds were 
co llec ted  after the d isease in cid en ce during several 
season s from  different lo ca tio n s and exam ined  
for oosp ores.

Pericarp o f  in fected  and dried up fruits and 
affected bark having o osp ores wer^ pow dered and  
suspended iU' 1% g lu cose so lu tio n  in a beaker 
and incubated at low  tem perature, 22±2"C, as  
well as in room  tem perature and exam ined after 
24 hrs. H ealthy p od s w ere inocu lated  w ith  the 
pow dered  pericarp and bark con ta in in g  oosp ores  
after puncturing and w ere incubated a t low  
tem perature And h igh  h um id ity . T h ese pods  
were kept under observation  for ten  days.

S o il sam ples w ere co llected  from  rubber grow ­
ing areas during th e  o ff  season  to  iso la te  the 
fun gus, using a se lective m edium  used by F low ers  
and H endrix  ( i )  w ith  sligh t m odification  The 
m edium  used w as n ot ch illed  before seeding w ith  
diluted  so il su sp en sion . T h e s '>11 sam ples collect*  
ed from  the ground surface were a ir dried and  
dispersed in  sterile w ater to  a d ilu tion  o f  1 in 50. 
O ne m illilitre o f  th e d ilu ted  so il suspension  was 
added to  the surface o f  the specific m edium  conta*  
ined  in 9 cm . p etrid ishes. T h e p lates were 
incubated at low  tem perature, 22 i  2̂ ’C  in dark­
ness. Phytopnthora  co lo n ie s  w ere observed to  
d evelop  in the seeded  p lates after 48 hrs. These  
c o lo n ie s  w ere transferred to  le a f  extrat agar 
m edium  in petridishes.

By th e advent o f  th e sou th  w est m o n so o n  and  
ju st before th e d isease in cidence, green healthy  
pods were buried in so il and a lso  left exposed  on  
the ground, in m ature rubber areas. T hese p od s  
were frequently exam ined . S im ilar stud ies were 
conducted  under lab oratory  co tid ition s with so il 
sam ples co llected  from  different rubber grow ing  
areas. G reen healthy p od s after puncturing were 
a lso  inocu lated  with so il sam ples in the laboratory.

H ealthy  rubber fruits w ere inocu lated  in the 
laboratory w ith  P. m ead ii an d  P. pa lm ivora, a lon e  
and in com b in ation . T hese pods were incubated  
under high hum id ity  and a t low  tem perature for
12 days and frequent ob servation s were m ade.

A rtificial in ocu la tion  stud ies were a lso  carried  
o u t w ith  the iso lates ob ta in ed  from  germ ination  
o f  oosp ores from  infected  and  dried up m aterials 
and from  so il, as per th e m ethod  described by 
R adhakrishna P illai and C hee, (3) to  ascertain  
the p ath ogen icity  o f  these iso la tes o n  rubber.

Results
O osp ores o f  P hytophthora  m easuring 16 to  23 u 

w ere observed in the pericarp o f  in fected  and  
dried u p  fru its, seeds, fru it sta lks, p etio les , sh oots  
and bark T h e sp ecim ens co llected  during differ­
ent years from  several lo ca tio n s were fou n d  to  
con ta in  Phytophthora  osp ores.

•  P ap e r p resen ted  a t th e  R u b b e r P lan te rs’ C onference, In d ia  1974 held a t  th e  R u b b e r B oard  o n  4 th  a n d  5 th , 
Ja n u a ry  1974.
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O osp ores from  pow dered  pericarp and  bark 
suspended  in  1% g lu cose so lu tio n  and incubated  
at low  tem perature as w ell a s a t room  tem perature 
germ inated , after 24 hrs. Pure iso la te  o f  PhytO'- 
phthora  was ob ta in ed  from  ger-ninated  oosp ore  
sound  ir. nature w hich  was identified  a s P. meadii. 
T h is iso la te  w hen  in ocu la ted  on  rubber tw igs  
produced  typ ica l sym ptom s o f  abnorm al le a f  fall 
disease. F ru it rot w as a lso  observed  w hen healthy  
green fru its w ere in ocu lated  w ith  pow dered  peri­
carp and bark, after puncturing. R ottin g  p od s  
during th e d isease in cid en ce season  show ed  
different stages o f  oosp ore form ation , when ex­
am ined  Phvtophthora in fected  and ca llused  sh oo t  
le s io n s had oosp ores after th e d isease incidence  
season . Phvtophthora co lo n ies  w ere observed  
after 48 hrs. in se lective m edium  in p la tes seeded  
w ith  d ilu ted  so il su spension , incubated  in dark­
n ess. T h e co lo n ic s  w ere transferred to  lea f extract 
agar. T h e iso la tes thu s ob ta in ed  produced  

• sporangia  after 72 hrs. in le a f  extract agar and  
' lim a  bean agar. A  num ber o f  iso lates w ere m ade 

from  different s im p le s  o f  so ils  co llec ted  from  
estates during th e o ff  season  and  identified  as  
P . meadli. A rtifical in ocu la tion s w ere carried  
ou t w ith  th o se  iso la tes on  green p od s and sh oots  
o f  rubber and typical sym ptom s o f  in fection  as  
observed  in  nature w ere produced  by the p a th o­
gen . T h e pathogen  w as reisolated  and foun d  to  
be sim ilar to  the orig inal iso late .

Phytophtho’a w as iso lated  from  the fru its buried  
in the so il and left exp osed  on  ground  ju st before  
th e d isease incidence season . S im ilar stud ies  
con d u cted  w ith  fru its buried in so il and in ocu la t­
ed w ith so il sam ples in  the lab oratory  a l .o  sh ow ­
ed sym ptom s o f  Phvtophthora in fection  and  
p rod uction  o f  sporangia.

T h e green healthy fru its in ocu lated  w ith  P. 
m eadli a lon e  and  P. m e.dH  and P. p tlm iv ita  
togeth er, produced  p len ty  o f  oosp ores, but no  
o o sp o re  w as observed  in  the case  o f  p od s in ocu l­
ated  w ith P. patmtvora  a lon e.

D urin g  th e b eginning o f  d isease in cid en ce  
r e a so n  ob servation s were m ade on  th e d evelop ­
m ent o f  prim ary in fection  o f  Phvtophthora on  
rubber. Prim ary in fection  w as n oticed  on  p ods  
at th e to p  o f  the tree as w ell a s on  p od s on  low er  
branches, from  w here th e d isease w as observed to  
spread.

Discussion
O osp ores o f  Phytophthora  are resting spores  

en ab lin g  th e  p ath ogen  to  tid e  over th e unfavour­
ab le  season . T h e in fected  and dried up p lant 
parts w ith  oosp ores rem ain on  th e p lant or drop  
o n  the ground carrying th e resting spares w ith  
them . In th e so il th e p ath ogen  can  survive till 
th e advent o f  favourable c lim atic  co n d itio n s dur­
ing th e subsequent d isease in cid en ce season  w hen  
th e  fungus b ecom es active  aga in  and produces the  
in ocu lu m  required for th e prim ary in fection .

Phytophthora  oosp ores co llec ted  from  nature 
germ inated  under lab oratory  co n d itio n s and  
produced  new co lo n ie s . T h ese iso la tes  are found  
to  be p ath ogen ic  to  rubber. H ence it is evident 
that the oosp ores observed in th e in fected  plant 
parts germ inate during rainy season  and cause  
prim ary in fection  by the advent o f  favourable  
c lim atic  con d ition s.

T he iso lates from  so il and  dried .up  fru its when  
artific ia lly  in ocu lated  on  tw igs and green h ealthy  
p od s o f  rubber w ere fou n d  to  b e p ath ogen ic. 
T h e p od s in ocu lated  w ith  so il sam ple sh ow ed  
sym ptom s o f  Phytophthora in fection  and produced  
sporangia. T h e p od s left in  th e field prior to  
d isease incidence a lso  sh ow ed  Phytophthora  in fec­
tion . Tftus. iso la tio n  o f  the p athogen  from  so il 
using a special m ed ium , recovery o f  the fungus 
from  so il b a iting  w ith  rubber fru its and iso la tio n  
o f  Phytophthora from  fru its sh ow in g  sym ptom s  
o f  in fection  after in ocu la tion  w ith  so il, sh ow  that 
the prim ary in ocu lu m  for the d isease  in fection  
d evelop s from  the so il. T he ob servation  m ade 
regarding the in cid en ce o f  prim ary in fection  on  
the p od s on  low er branches c lo se  to  th e ground  
confirm s th is  finding.

Successful pod in fecr ion .ob ta in ed  by in ocu la ­
tio n  o f  h ealthy p od s w ith pow dered  pericarp o f  
in fected  and dried up fru its and germ ination  o f  
oosp ores present in th e dried up p lant parts 
resu lting in prod uction  o f  Phytophthora co lonies, 
p ath ogen ic to  rubber a lso  in d icate  that these  
m aterials act as sources o f  p rod u ction  o f  prim ary  
inocu lum  on  the p lant by the advent o f  favour­
ab le  clim atic co n d itio n s during the subsequent 
season.

Summary
Studies on  over sum m ering o f  Phytophthora  

in fectin g rubber were carried ou t by co llectin g  
infected specim ens and so il sam ples from  different 
estates and iso la tin g  the p athogen  from  such  
m aterials, during th e o ff season . T he fungus 
w as isolated  from  oosp ores from  in fected  dried  
up p lant m aterials. S im ilarly  th e p ath ogen  was 
iso lated  from  so il sam ples u^ing a selective  
m edium  and by b aiting with h ea lth y  green fruits. 
T h e iso la tes ob ta in ed  from  so il and dried up 
plant parts were identified  as P. m eadii. T he  
sou rces o f  in ocu lu m  for prim ary in fection  o f  
abnorm al le a f  fall d isease o n  rubber were 
d iscussed .
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