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Abstract
C u U iv a t io n  o f  nihhcTiHevea brasiliensis) in  b o th  p la in s  a s  w e l l  a s  a i  h ig h e r  e le v a t io n s  o f  K a rn a ta k a  e x p e r ie n c e s  o u tb re a k  o f  
v a r io u s  d is e a s e s . !m p o r .a n i a m o n g  ih e m  a r c  l e a f  d is e a s e s  l ik e  a b n o rm a l le a f  f a l l ,  p o w d e r)-  m i ld e w . C o l le to i r ic h u m  le a f  sp o t and  
C o ry n e s p o ru  le a f  f a l l .  A m o n g  th e  d is e a s e s  a f fe c t in g  th e  s ie n i  p in k  a n d  p a tc h  c a n k e r  d is e a s e s  c a u s e  s e r io u s  d a m a g e  d u rin g  r a in y  
s e a s o n . A  s tu d y , c o n d u c ie d  at h ig h e r  e le v a t io n s  in  th e  R e g io n a l R e se a rc h  S ta t io n . U n iv e r s it y  o f  A g r ic u ltu r a l  S c ie n c e s , M u d ig e re , 
C h ik a m a g a lo r e  d is i r i c L  K a rn a ta k a , to  a s s e s s  th e  s u s c e p t ib i l i t y  o f  t w e lv e  Hevea  c lo n e s  fo r  m a jo r  le a f  a n d  s te m  d is e a s e s  re v e a le d  
th a t , p o w d e r ) ’ m ild e w  is  th e  m a jo r  d is e a s e , a n d  a m o n g  c lo n e s  a s se s se d . R R IM  5 01  an d  P B  2 3 5  re c o rd e d  > 8 0  p e r  c e n t  d ise a se  
in te n s itv  a n d  h e n c e , a re  h ig h ly  s u s c e p t ib le  lo  p o w d e ry  m i ld e « .  .M ild  to  l ig h t  (9 - 3 4 '^ )  in te n s it y  o f  a b n o rm a l le a f  f a l l  d ise a se  w a s  
r c c o rd c d . O c c u r re n c e  o f  v a r io u s  s te m  d is e a s e s  w a s  v e r y  m ild  an d  d is e a s e  w a s  a b se n t in  so m e  c lo n e s .
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Introduction

Non-iraditiona! rubber growing areas of India, 
\vhich lie besond 10° N, possess a spectrum of adverse 
factors, which hamper rubber {Hevea brasiliensis) 
cuUivation. These factors, both biotic and abiotic, greatly 
vary from region to region. Rubber trees suffer from 
se\ eral diseases at different growth stages. The abnormal 
leaf fall (ALF) caused by Phytophthora  spp. ano 
CoUetotrichum  leaf spot caused by CoUetotrichum  
acuratum  (CLS), powdery mildew (PM ) caused by 
Oidiiim heveae and Con-nespora leaf fall (CLP) disease 
caused by Coryuespora cassiicola, pink disease caused 
by Coriicium salmonicolor and patch canker caused by 
Phytophthora spp are the major threats to rubber growers 
in the plain region of Karnataka. Abnormal leaf fall. 
CoUetotrichum leaf spot, pink and patch canker diseases 
appear during rainy season whereas, powdery mildew 
and Coryuespora leaf fall disease occur regularly during 
the dry season, just after winter. Abnormal leaf fall is 
reported to cause a yield loss of 30 to 50 per cent 
(Ramakrishnan, 1960) and reduction in production of 7

to 45 per cent due to CoUetotrichum leaf spot disease 
has also been reported (IRRDB, 1994). Severe outbreak 
of powdery mildew was reported to cause a yield loss of 
14 to 29 per cent through out the year (Jacob et al. 1992). 
Also there are reports of epidemics of Corynespora leaf 
fall disease which caused economic losses to rubber 
growers (Manju et a i, 2001). Compared to plains of 
Karnataka, the damage due to powdery mildew is more 
prominent in high elevations as it appears regularly during’ 
the season. As the rubber growing regions of Karnataka^ 
experience disease out breaks at varying intensity through^  ̂
out the year and considering the dynamic nature 
disease intensity in some recommended clones, 
present investigations were undertaken to study the^ 
performance of some Hevea clones to major leaf and] 
stem diseases in high altitude of Karnataka.

M aterials and M ethods

The field study was carried out at the large scale 
clone evaluation trial laid out and planted by the P l ^  
Physiology Division, Rubber Research Institute of Indif
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T a b le  1 . I n t e n s i t y  o f  m a jo r  l e a f  d is e a s e s  in  M im e  c lo n e s  o f  Hevea  in  h ig h  e le v a t io n  r e g io n  o f  K a r n a t a k a .

ALF PM

P e r  c e n t  d is e a s e  in t e n s i t y  
2002

A L F  P M A L F P M

I.. P B  2 3 5 2 5 .5 0  b e 8 9 .0 0  a 2 7 ..5 0  b 9 1 .6 0 a 2 4 .7 0 0  b 8 3 .2 0  a
G T  I 9 .1 0  g 4 3 .3 0  e 11-88 f 4 1 .3 0  r 1 2 .4 0  f 3 5 .2 0  f

.  R R I M  6 1 2 2 0 .9 0  b-d 4 3 .2 0  e 2 4 .5 0  be 4 2 .4 0  e f 2 3 .4 0  be 3 5 .6 0  f
R R I M  7 0 3 1 4 .4 0  e f 5 7 .8 0  c 1 5 .8 0  d - f 6 3 .7 0  c 1 2 .5 0  e f 5 6 .0 0  c

^  R R I M  501 1 9 .7 0  b -d 8 8 .4 0  a 2 0 .0 0  c -c 8 9 .5 0  a 1 8 .4 0  c -e 8 2 .3 0  a
^  R R I M  6 0 0 3 0 .4 0  a 4 9 .6 0  d 3 4 .0 0  a 5 2 .0 0  d 3 1 .6 0 a 4 1 .9 0  de

L R R H 1 2 .9 0  fg 4 4 .6 0  c .  1 3 .0 0  f 4 1 3 0  f 1 4 .2 0  d - f 3 7 .0 0  e f
P  R R I I  103 1 5 .0 0  e f 6 5 .6 0  b 1 4 .5 0  e f 6 7 .1 0  c 1 6 .5 0  d - f 5 5 .7 0  c
\  R R I I  3 0 0 1 8 .2 0  de 6 7 .1 0  b "  ' 2 0 .0 0  c -e 8 0 .7 0  b 1 5 .7 0  d - f 6 7 .7 0  b
■ T J I R  \ 2 3 .9 0  b 4 8 .4 0  6 2 5 .0 0  b e 4 7 .8 0  de 2 0 .0 0  b -d 4 5 , i 0 d

G i  1 2 0 .6 0  b-d 5 0 .3 0  d 2 2 .4 0  be 4 6 .9 0  d - f 2 0 .0 0  b -d 3 9 .6 0  d - f
P R  107 1 9 .3 0  c-d 4 7 .0 0 d e 2 1 .0 0  cd 4 2 .8 0  c f 1 8 .5 0  c d 3 4 .9 0  r

A L F - A b n o m a l  l e a f  f a l l :  P M  -  P o w d e ry  m ild e w
*  M e a n s  f o l lo w e d  b y  th e  s a m e  le it e r s  u n d e r  e a c h  se a s o n  a re  n o t s ig n i l lc a n t ly  d i f fe re n t  b y  L S D  a t P < 0 .0 5

{

Kottayam. at the  Regional R esearch Station, University 
o f  Agricu ltu ra l Sciences, M udigere . C h ikkam agaio re  
d is t r ic t  Karnataka. This  station is situated at an altitude 
o f  982 m above M SL, receiving an average annual rainfall 
o f  about 2300  m m  in a  year  with  m axim um  temperature 
ranging from 31 to  33 °C  and m inim um  temperature from 
iO to  i4®C. Screening o f  Hevea  clones fo r  m ajor leaf 
and stem disease resistance w as  done in ihe  field under 
natural infection condition. T he  study covered m ajor leaf 
d i s e a s e s  o f  ru b b e r  viz.. A b n o rm a l  le a f  fa l l  (A L F ) .  
Colle to tr ichum  leaf  spot (CLS), Powdery m ildew  (PM ) 
and  C orynespora  leaf  fall (C LF),  s tem  d iseases  included 
are  Pink disease. Dry rot and Patch  canker. A  total o f  12 
c lo n e s  w ere  in c lu d e d  in the  s tudy  and  th e  d isease  
assessm ent w as  done  in three consecutive years from 
2001 to 2003. O bservations w ere recorded fo r  the clonal 
su scep t ib i l i ty  d u r in g  the p eak  d isease  season . July- 
S ep tem ber  for abnorm al, Colletotrichum. p ink  and dry 
rot and M arch-April are the peak  period fo r  Corynespora 
leaf fall and pow dery  mildew diseases. T h e  severity of 
the disease w as assessed on a 0  - 5 scale for lea f  diseases 
based on the intensity o f  spotting, deform ation  and leaf 
fall and disease incidence was recorded for s tem diseases. 
T h e  per cent disease intensity w as calculated  from  the 
average  d isease  score by using form ula o f  Horsfall and 
H e u b e rg e r ( l9 4 2 ) .

Results and Discussion

The degree  o f  susceptibility o f  the H evea  clones 
for major lea f  diseases in the high elevation region o f  
K arnataka is presented  in Table 1. Since, the intensity o f  
Colleto tr ichum  leaf spot, Corynespora  lea f  fall and all 
the stem diseases were very mild and not found regularly, 
on ly  the PD l o f  abnormal leaf fall and pow dery  mildew 
was calculated and subjected lo  statistical analysis.

R e su l ts  o f  the  s tudy  in d ica ted  tha t,  p o w d e ry  
m ildew  is the m ajo r  leaf  disease o f  rubber after winter in 
the high elevation o f  Karnataka. All the c lones under 
study  w ere  found  to  be infected with both pow dery  
m ildew  and abnorm al leaf fall disease.

A m ong  the  tw elve  clones, PB 235 and R R IM  501 
recorded highest d isease  intensity in all the three years 
(>80  per cent) and hence, were categorised as highly 
susceptible to  pow dery  mildew disease. C lone  RRIM  
703, G1 1, R R II  105 and RRII 300  sho\^ed moderate 
infection while the clone R R IM  6(K), PR  107. T jir  1. RRII 
118. R R IM  612 and G T  1 recorded less disease intensity 
(< 5 0  p e r  c e n t )  a n d  h e n c e ,  a re  c o m p a ra t iv e ly  less 
susceptible to  pow dery  mildew. T h e  susceptibility to 
abnorm al lea f  fall d isease varied with the clones. The 
clone  R R IM  6 0 0  recorded  34 per cent disease intensity 
followed by PB 235 (27.5 per  cent) and T jir  I (25 per 
cent)- All the  o th e r  c lones  show ed low disease intensity 
(9.1 to  23.4 p e r  cent). In general, all the clones showed 
less  s u s c e p t ib i l i t y  fo r  a b n o rm a l  le a f  fall  d is e a s e .  
O ccurrence  and  intensity o f  all the stem diseases \ \ere  
ve ry  m ild  a n d  o f ten  d isea se s  w ere  not o b se rv e d  in 
majority o f  the clones. Prevalence o f  po'.’vdery mildew 
in h ig h e r  e le v a t io n s  m ay be due  to  the p resen ce  o f  
suscep tib le  c lone ,  cool c lim ate , heavy  dew  and mist 
during refoliation a f te r  w inter  (Edathil et a i .  2000). An 
opti m um  tem pera tu re  o f  25 to 30° C  favours the disease 
deve lopm ent (L iy a n a g e e /f l / . ,  1985). Such predisposing 
conditions prevail in the rubber grow ing  areas in higher 
elevations o f  K arnataka and hence occurrence o f  powdery 
m ildew  disease dominates.

Acknowledgment

A uthors  are  thankful to the Associate D irec tor  o f



M . J .  M a n ju . S a b u . P. Id ic u la .  M . S u r j 'a k u m a r . an d  P. V e n k a ie s h a  M u n h y

R e s e a rc h  and ihe fa rm  m a n a g e m e n t  s t a f f  o f  R R S. 
M ud ige re  for the ir  a ss is tance  du r in g  the study. The 
authors also place on record their  gratitude to  Dr. N. M. 
Mathew', Director, and Dr. Jam es Jacob  D eputy Director 
Plant Physiology, R ubber  R esearch Institute o f  India, 
K otiayam  for their encouragem ent d uring  the study.

References

E d a ih i l .  T .  T .  J a c o b . C .  K  a n d  Jo s e p h . A .  2 0 0 0 . L e a f  d is e a s e s . In : 
N a iu r a l  R u b b e r ; A g ro m a n a g e m e n t  a n d  C r o p  P ro c e s s in g  ( E d :  
G e o rg e . P. J. an d  K u r u v i l l a  J a c o b , C . ) .  R u b b e r  R e s e a rc h  In s t itu te  
o f  In d ia .  K o t ia y a m . p p . 2 7 3 - 2 9 6 .

H o r s f a l l .  J .  G  an d  H e u b e rg e r . J .  W . 1 9 4 2 . M e a s u r in g  ih e  m a g n itu d e  
o f  a  d e fo lia t io n  d is e a s e  o f  lo m a to . Phytopathology  2 2 6 - 2 3 2 .

I R R D B .  1 9 9 4 , C o lle to t r ic h u m  le a f  f a l l  d is e a s e . In d o n e s ia n  R u b b e r  
R e s e a r c h  In s u iu ie .  I R R D B  In fo rm a lio n  Q u a r t e r ly .  P a n  I  •. 22- 
2 6 .

J a c o b , C .  K . .  E d a ih i l .  T .  T . ,  Id ic u la .  S .  P. an d  J a y a r a in a m . K .  1992 
E f f e c t  o f  p o w d e ry  m ild e w  d i .« a s e  o n  the  y ie ld  o f  ru b b e r  tre e s  in  
K a n y a k u m a r i  d is t r ic t .  Indian Natural Rubber Research S f l & O ) . 
2 4 5  -  2 4 7 .

L i y a n a g e .  A .  d e . S . .  P c r e is .  0 ,  S . .  D h a rm a ra in e , A . .  F e m a d o , B  
I r u g a lb a n d a ra .Z . E . .  W e iia s in g h e . S  an d  W e ita s in g h e . P. C .  1985 
B io lo g y  o f  Oidiiim heveae, ^ e  p o w d e ry  m ild e w  fu n g u s  o f  Hevea 
brasiliensis. Proceedings, Iniernalional Rubber Conference 
1 9 8 5 . K u a la  L a m p u r . M a la y s ia  3 :  2 9 1 - 3 1 3 .

M a n ju . M - J . .  Id ic u la .  S .  P .. J a c o b . C .  K . .  V in o d , K .  K . .  P re m , E . ,  
S u r y a k u m a r . M  a n d  K o th a n d a ra m a n . R .  2 0 0 1 . In c id e n c e  and  
s e v e r ity  o f  C o ry T te sp o ra  le a f  f a l l  ( C L F )  d ise a se  o f  n ib b e r  in  co a sta l 
K a rn a ta k a  an d  N o rth  M a la b a r  re g io n s  o f  K e r a la .  Indian Natural 
Rubber Research 1 4  ( 2 ) '  137  -  141 .

R a m k r is h n a n . T .  S .  1 9 6 0 . E x p e r im e n ts  o n  the  c o n tro l o f  a b n o rm a l 
le a f  f a l l  o f  H e v e a  c a u s e d  b y  Phytophthora palmivora  in  S o u th  
In d ia .  Proceedings o f  the Natural Rubber Research Conference, 
I9 6 0 .  K u a la  L u m p u r . M a la y s ia ,  p p . 4 5 4 - 4 6 6 .

J

‘.Ay


