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I h e r e b y  d e c l a r e  tha t  this d i s s e r t a t i o n  entitled " M a j o r

d i s e a s e s  affecting r u b b e r  a n d  its c o n t r o l  m e a s u r e s  a d o p t e d  b y

s m a l l  g r o w e r s  of  T e l l i c h e r r y  T a l u k "  is a b o n a f i d e  r e c o r d  of original 

w o r k  d o n e  b y  m e  d u r i n g  t h e  c o u r s e  of p l a c e m e n t / t r a i n i n g  a n d  that 

thi s  d i s s e r t a t i o n  h a s  not f o r m e d  t h e  b a s i s  for a w a r d  of a n y  d e g r e e ,

d i p l o m a ,  a s s o c i a t e s h i p  or o t h e r  s i m i l a r  titles of a n y  o t h e r  U n i v e r ­

sity o r  S o c i e t y .

V e l l a n i k k a r a ,

2 3 - 6 - 1 9 9 2 .



C e r t i f i e d  t h a t  t h i s  d i s s e r t a t i o n  entitled " M a j o r  d i s e a s e s

affecting, r u b b e r  a n d  its c o n trol m e a s u r e s  a d o p t e d  b y  s m a l l  g r o w e r s  

of T e l l i c h e r r y  T a l u k "  is a r e c o r d  of r e s e a r c h  w o r k  d o n e  b y  

S r i . O . P .  G a n g a d h a r a n  u n d e r  o u r  g u i d a n c e  a n d  s u p e r v i s i o n  a n d  that

it h a s  not p r e v i o u s l y  f o r m e d  t h e  b a s i s  for t h e  a w a r d  of a n y  

d e g r e e  o r  d i p l o m a  to h i m .

W e  t h e  u n d e r s i g n e d  m e m b e r s  of t h e  C o m m i t t e e  of S r i . O . P .

G a n g a d h a r a n ,  a  c a n d i d a t e  for t h e  P o s t - G r a d u a t e  D i p l o m a  in N a t u r a l  

R u b b e r  P r o d u c t i o n ,  a g r e e  tha t  t h e  d i s s e r t a t i o n  entitled " M a j o r  

d i s e a s e s  affecting r u b b e r  a n d  its control m e a s u r e s  a d o p t e d  b y  

s m a l l  g r o w e r s  of T e l l i c h e r r y  T a l u k "  m a y  b e  s u b m i t t e d  b y  S r i . O . P .

G a n g a d h a r a n ,  in partial fulfilment of t h e  r e q u i r e m e n t  of t h e  D i p l o m a .
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I r e c e i v e d  g e n e r o u s  a n d  s i n c e r e  h e l p  f r o m  all s i d e s ,  in 

p r e p a r i n g  t h e  dissertation. W i t h  g r e a t  p l e a s u r e ,  I t a k e  this o p p o r t ­

unity to p l a c e  on  r e c o r d  m y  s i n c e r e  t h a n k s  a n d  g r a t i t u d e  to t h e

f o l l o w i n g  p e r s o n a l i t i e s  w h o  h a v e  h e l p e d  m e ,  for t h e  s u c c e s s f u l  

c o m p l e t i o n  of thi s  dissertation.

M e r e  w o r d s  c a n n o t  e x p r e s s  m y  p r o f o u n d  s e n s e  of g r a t i t u d e

a n d  t h a n k s  to D r . P . A .  N a z e e m ,  A s s o c i a t e  P r o f e s s o r ,  D e p a r t m e n t  

of P l a n tation C r o p s  a n d  S p i c e s  a n d  t h e  C o u r s e  D i r e c t o r ,  C o l l e g e  

of H o r t i culture, K e r a l a  A g r i c u l t u r a l  U n i v e r s i t y ,  V e l l a n i k k a r a  for 

t h e  r e l e ntless h e l p  in e v e r y  w a y  p o s s i b l e ,  t h r o u g h o u t  m y  a c a d e m i c  

c a r e e r ,  e s p e c i a l l y  d u r i n g  t h e  training a n d  p r o j e c t  w o r k .

I a l s o  e x p r e s s  m y  heartfelt g r a t i t u d e  to D r . K .  J a y a r a t n a m ,

D e p u t y  D i r e c t o r ,  P l a n t  P a t h o l o g y  D i v i s i o n , ,  R u b b e r  R e s e a r c h

Institute of India, K o t t a y a m  ,'̂ ®̂ '̂ able g u i d a n c e  a n d  s u p e r v i s i o n ,  for 

c o n d u c t i n g  t h e  s t u d y  a n d  p r e p a r a t i o n  of t h e  r e p o r t .

W i t h  g r e a t  r e s p e c t  a n d  d e v o t i o n ,  I e x p r e s s  m y  d e e p  s e n s e

of g r a t i t u d e  to D r . G .  S r e e k a n t a n  Nair, P r o f e s s o r  a n d  H e a d ,  D e p a r t ­

m e n t  of P l a n tation C r o p s  a n d  S p i c e s ,  C o l l e g e  of Horticulture, 

K e r a l a  A g r i c u l t u r a l  U n i v e r s i t y ,  V e l l a n i k k a r a ,  for h i s  v a l u a b l e  

h l e p ,  g u i d a n c e  a n d  s u p e r v i s i o n .



I a l s o  w i s h  to e x p r e s s  m y  s i n c e r e  t h a n k s  a n d  g r a t i t u d e

to D r . C . K .  P e e t h a m b a r a n ,  t h e  t h e n  A s s o c i a t e  P r o f e s s o r ,  D e p a r t m e n t  

of P l ant P a t h o l o g y , C o l l e g e  of H o r t i c u l t u r e  a n d  n o w  at t h e  C o l l e g e  

of A g r i c u l t u r e ,  V e l l a y a n i ,  T r i v a n d r u m ,  for his e x p e r t  g u i d a n c e  

a n d  h e l p  r e c e i v e d  f r o m  h i m  t h r o u g h  out t h e  s t u d y  a n d  p r e p a r a t i o n

of t his d issertation.

I e x p r e s s  m y  d e e p  s e n s e  of g r a t i t u d e  to D r . K u r u v i l a  J a c o b ,  

A s s i s t a n t  P l a n t  P a t h o l o g i s t ,  R u b b e r  R e s e a r c h  Institute of I n d i a  

for all h i s  c l o s e  g u i d a n c e  a n d  s i n c e r e  h e l p  g i v e n  to m e ,  t h r o u g h

out t h e  p r e p a r a t i o n  of this dissertation.

I a l s o  c o n s i d e r  it as  a  p r i v i l e g e  to t h a n k  S m t . J . L a l i t h a m b i k a ,

I. A . S . ,  C h a i r p e r s o n ,  R u b b e r  B o a r d  a n d  S r i . P . r t u k u n d a n  M e n o n ,  

t h e  t h e n  R u b b e r  P r o d u c t i o n  C o m m i s s i o n e r ,  for s a n c t i o n i n g  t h e  s t u d y  

l e a v e  a n d  p r o v i d i n g  facilities a n d  financial a s s i s t a n c e  for c o m p l e t i n g  

t h e  course.

I al s o  e x p r e s s  m y  g r a t i t u d e  to t h e  officers of t h e  R u b b e r  

B o a r d  R e g i o n a l  Office, T e l l i c h e r r y  w i t h o u t  t h e  h e l p  of w h o m

I c o u l d  not h a v e  c o m p l e t e d  m y  s u r v e y  in time.

V e l l a n i k k a r a ,
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d e v e l o p m e n t  in t h e  e x t e n t  as  w e l l  as in t h e  i m p r o v e m e n t  of q u a lity,

in t h e  latter half of t his c e n t u r y . T h e  total r u b b e r  a r e a  in I n dia

l a k h

h a s  i n c r e a s e d  f r o m  1.5 l a k h  h e c t a r e s  in 1 9 5 7 - 5 8  to 4.51 ^ h e c t a r e s  

in 1 9 9 0’s a n d  t h e  p r o d u c t i o n  of r u b b e r  d u r i n g  t h e  c o r r e s p o n d i n g  

p e r i o d s  w e r e  2 4 . 3  t h o u s a n d  t o n n e s  a n d  3 2 9  t h o u s a n d  tonnes. O u t

of t h e  total r u b b e r  a r ea, 3.71 l a k h  h e c t a r e s  a r e  s p r e a d  u n d e r  

66 l a k h  s m a l l  h o l d i n g s .  T h o u g h  t h e  potential y i e l d  of t h e  m o d e r n

c l o n e s  s u c h  as  R R I I  105, G T  1 a n d  R R I M  6 0 0  is of 2 0 0 0  k g / h e c t a r e ' ,  

t h e  a v e r a g e  p r o d u c t i v i t y  in s m a l l  h o l d i n g s  is e s t i m a t e d  to b e  

9 8 0  k g / h e c t a r e / a n n u m .

O n e  of t h e  m a j o r  p r o b l e m s  in a c h i e v i n g  t h e  y i e l d  potential

in t h e  s m a l l  h o l d i n g  s e c t o r  is t h e  i n c i d e n c e  of m a j o r  d i s e a s e j v i z .

a b n o r m a l  leaf fall, p i n k  a n d  p o w d e r y  m i l d e w  d i s e a s e s .  S o  far

n o  d e t a i l e d  s t u d y  h a s  b e e n  c o n d u c t e d  in T e l l i c h e r r y  taluk, to

e v a l u a t e  t h e  s e v e r i t y  of t h e s e  d i s e a s e s ,  t h a i r d e t e c t i o n  a n d  control

m e a s u r e s .  T h e  p r e s e n t  s t u d y  i n t e n d s  to e v a l u a t e  t h e  i n c i d e n c e  

tJ\2'
of ^ t h r e e  m a j o r  d i s e a s e s  of r u b b e r  a n d  t h e  efficiency of control 

m e a s u r e s ,  a d o p t e d  b y  s m a l l  g r o w e r s  in T e l l i c h e r r y  taluk. T h e  

m a j o r  d i s e a s e s  i n c l u d e d  in t h e  s t u d y  are:



1 ) A b n o r m a l  leaf fall d i s e a s e  c a u s e d  b y  P h y t o p h t h o r a  p a l m i v o r a

2) P i n k  d i s e a s e  c a u s e d  b y  C o r t i c i u m  salmonicolo.n a n d

3) P o w d e r y  m i l d e w  c a u s e d  b y  O i d i u m  h e v e a e

A b n o r m a l  leaf fall d i s e a s e  is o n e  of t h e  m a j o r  d i s e a s e d  

of r u b b e r  plant d u r i n g  t h e  m a t u r i t y  p e r i o d ,  resulting in 

c o n s i d e r a b l e  loss of foliage, d r y i n g  u p  of b r a n c h e s  a n d  d i e  b a c k  

w h i c h  l e a d s  to h e a v y  c r o p  loss. S o m e  c l o n e s  a r e  r e p o r t e d  to b e  

less s u s c e p t i b l e  to this d i s e a s e  e v e n t h o u g h  all c l o n e s  a r e  f o u n d  

to b e  s u s c e p t i b l e  to a b n o r m a l  leaf fall (Pillai ^  , 1961).

P i n k  d i s e a s e  is o n e  of t h e  m a j o r  s t e m  d i s e a s e s  of r u b b e r  

e s p e c i a l l y  d u r i n g  i m m a t u r i t y  p e r i o d  l e a d i n g  to d r y i n g  u p  of b r a n c h e s  

a n d  t r u n k s  l e a d i n g  to s t u n t e d  g r o w t h .

T h e  i n c i d e n c e  is s e r i o u s  if t h e  g r o w e r  n e g l e c t s  its t r e a t m e n t .  

T h e  r e c o v e r y  of t h e  d i s e a s e  d e p e n d s  m a i n l y  o n  t h e  ability of 

t h e  g r o w e r  to d e t e c t  t h e  d i s e a s e  at t h e  initial s t a g e s  a n d  p r o p e r  

t r e a t m e n t  w i t h  f u n g i c i d e s  at t h e  e a r l y  s t a g e s  of t h e  d e v e l o p m e n t  

of t h e  d i s e a s e .

P o w d e r y  m i l d e w  d i s e a s e  is o n e  a m o n g  t h e  potentially 

d e b i l itating d i s e a s e s  of r u b b e r .  It is p r e d o m i n a n t l y  n o t i c e d  on 

n e w l y  f o r m e d  t e n d e r  flush, d u r i n g  t h e  refoliation p e r i o d  of J a n u a r y  

to M a r c h .  T e n d e r  l e a v e s  a p p e a r  w i t h  a  p o w d e r y  g r o w t h  of f u n g u s



o n  b o t h  t h e  s i d e s  a n d  later curl w i t h  e d g e s  rolling i n w a r d s .  T h e  

l e a v e s  fall l e a v i n g  t h e  p e t ioles a t t a c h e d  to t h e  t w i g s  g i v i n g  a 

b r o o m s t i c k  a p p e a r a n c e  . A f t e r  f e w  d a y s ,  t h e  petioles a l s o  fall, 

m a k i n g  d i s e a s e  c y c l e  c o m p l e t e .  O n  o l d e r  l e a v e s  t h e  f u n g u s  p r o d u c e s  

n e c r o t i c  s p o t s ,  w h i c h  r e d u c e s  t h e  p h o t o s y n t h e t i c  efficiency of 

t h e  foliage. Pillai ^  a l . (1980) h a s  r e p o r t e d  clonal v a r i ation 

to p o w d e r y  m i l d e w  d i s e a s e  i n c i d e n c e  a n d  s e v e r i t y  to b e  d e p e n d e n t  

on t h e  p r e v a i l i n g  c l i m a t i c  c o n d itions.

T h e  p r e s e n t  s t u d y  is a i m e d  to find out i n c i d e n c e  of t h e

t h r e e  d i s e a s e s  a n d  t h e  r e s p o n s e  of different c l o n e s  to t h e  d i s e a s e

infection at different s t a g e s  of g r o w t h  in different locations 

of T e l l i c h e r r y  taluk. It is a l s o  i n t e n d e d  to s t u d y  t h e  effect of 

v a r i o u s  c o n t r o l  m e a s u r e s  a d o p t e d  b y  f a r m e r s  a g a inst t h e  d i s e a s e s  

a n d  t h e  v a r i o u s  r e a s o n s  for n o n  a d o p t i o n  of control m e a s u r e s ,  

e s p e c i a l l y  b y  s m a l l  g r o w e r s .

T h e  results of thi s  s u r v e y  c a n  b e  b e n e ficially u s e d  to

e v a l u a t e  t h e  c o m p a r a t i v e  t o l e r a n c e  of different c l o n e s  a n d  to 

f o r m u l a t e  m o r e  effective a n d  a d v a n c e d  control m e a s u r e s  a n d  to 

identify a p p r o p r i a t e  t i m e  for a d o p t i o n  of control m e a s u r e s .  It 

will als o  h e l p  in a s s e s s i n g  t h e  i m p a c t  of e x t e n s i o n  efforts b y

R u b b e r  B o a r d  a n d  to p l a n  futu r e  s t r a tegies in e x t e n s i o n  p r o g r a m m e s .
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O u t  of t h e  t h r e e  m a j o r  d i s e a s e s  of r u b b e r ,  a b n o r m a l  leaf 

fall c a u s e d  b y  P h y t o p h t h o r a  p a l m i v o r a  a n d  p o w d e r y  m i l d e w  c a u s e d  

b y  O i d i u m  h e v e a C  a r e  t h e  m a j o r  leaf d i s e a s e s .  P i n k  d i s e a s e  c a u s e d  

b y  C o r t i c i u m  s a l m o n i c o l o r  is t h e  m a j o r  d i s e a s e  of t r u n k  a n d  b r a n c h e s .

S e v e r e  leaf d i s e a s e s  w h i c h  l e a v e  t h e  t r ees b a r e  of l e a v e s ,

r e t a r d  g r o w t h  of t h e  y o u n g  p l ants t h us, p r o l o n g i n g  t h e  i m m a t u r i t y

p e r i o d .  T h e  s e v e r e  a n d  r e p e a t e d  a t t a c k s  of leaf d i s e a s e s ,  r e d u c e  

yield. T h e  m a g n i t u d e  of y i e l d  r e d u c t i o n  d e p e n d s  on t h e  t y p e  of 

leaf d i s e a s e ,  t h e i r  s e v e r i t y  as  w e l l  as  t h e  e f f e c t i v e n e s s  of 

d i s e a s e  c o n trol ( R a d z i a h  a n d  I s m a i l  H a s h i m ,  1 9 9 Q ) .

2. 1  A b n o r m a l  leaf fall d i s e a s e

Till, 1911, it w a s  b e l i e v e d  t h a t  plantation r u b b e r  w a s  

not s u b j e c t e d  to a n y  s e r i o u s  leaf d i s e a s e  a n d  t h e  s a m e  w a s  c o r r e c t

a s  p e r  t h e  c o n d i t i o n s  -then k n o w n  to exist. T h e  S A L B  (South

A m e r i c a n  L e a f  Blig h t  d i s e a s e )  a n d  a b n o r m a l  leaf fall d i s e a s e ,  

w h i c h  o c c u r s  in C e y l o n ,  I n d i a  a n d  in J a w a  a r e  at p r e s e n t ,  s e r i o u s  

m e n a c e  to t h e  c r o p  ( P e t c h ,  1921).

It w a s  A n t o n  d e  B a r y  in 1 8 7 6 ,  first c o i n e d  t h e  n a m e  P h y t o ­

p h t h o r a  (pla n t  d e s t r o y e r )  w h e n  h e  d e s c r i b e d  p o t a t o  leaf b l ight 

f u n g u s  P h y t o p h t h o r a  i n f e s t a n s . T h e  s p e c i e s  of p a t h o g e n  c a u s i n g



a b n o r m a l  leaf fall d i s e a s e  in P h y t o p h t h o r a  p a l m i v o r a  (Ervins ^  

1983).

T h e  d i s e a s e  w a s  first n o t i c e d  in 1905 in Sri L a n k a  a n d

in 1 910 at P a l a p p a l l y  in T r i c h u r  district ( J a y a r a t n a m  ^  , 1987).

2 . 1 . 1  F a c t o r s  influencing t h e  d i s e a s e

T h e  d i s e a s e  o c c u r s  o n  an  e p i p h y t o t i c  s c a l e  d u r i n g  t h e  S o u t h  

W e s t  m o n s o o n  p e r i o d .  A  c o n t i n u o u s  s p e l l  of rain of 2 5 0 - 3 0 0  m m  

for 7 - 1 0  d a y s ,  w i t h o u t  i n t e r m i t a n t  h o t  s u n s h i n e  will m a r k  t h e

a n n o u n c e m e n t  of leaf fall. W h e n  c o n t i n u o u s  a n d  h e a v y  rainfall is 

r e c e i v e d ,  t h e  m e a n  m i n i m u m  t e m p e r a t u r e  will b e  b e t w e e n  15.6°C 

to 28.9° C, w h i c h  is v e r y  m u c h  f a v o u r a b l e  for s p o r a n g i a l  f o r m a t i o n  

of P h y t o p h t h o r a  a n d  c o n s e q u e n t  s p r e a d  of leaf fall d i s e a s e .  A l o n g  

w i t h  this, r e l a t i v e  h u m i d i t y  also i n c r e a s e s  f r o m  8 0 - 1 0 0  p e r  cent. 

It is g e n e r a l l y  b e l i e v e d  tha t  w i n d  a n d  insects h a v e  m a j o r  role 

in s p r e a d i n g  t h e  d i s e a s e  ( T h o m s o n  a n d  Pillai, 1976).

B y  t h e  a t t a c k  of P h y t o p h t h o r a ,  t h e  l e a v e s  a r e  s h e d  w i t h

t h e  leaflets still' a t t a c h e d  to t h e  leaf petioles or stalks. T h e  

leaf b l a d e s  u s u a l l y  s h o w  w a t e r  s o a k e d  lesions b u t  s o m e  t i m e s

a p p e a r  g r e e n  a n d  h e a l t h y .  N o r m a l l y  d r o p s  of c o a g u l a t e d  latex 

c a n  b e  s e e n  at t h e  c e n t r e  of leaf stalks. P h y t o p h t h o r a  m a y  als o  

infect y o u n g  p o d s ,  h i n d e r i n g  t h e i r  f u r t h e r  d e v e l o p m e n t .  T h e  infected 

p o d s  r e m a i n  h a n g i n g  on  t h e  trees, a n d  u n d e r  w e t  con d i t i o n s ,  s p o r e s



a r e  p r o d u c e d  f r o m  t h e  p o d s  w h i c h  later s p r e a d  to t h e  l e a v e s .

Infection of s h o o t s ,  w h i c h  is c o m m o n  o n  y o u n g  p l a n t s  d u r i n g  t h e  

m o n s o o n  s e a s o n s  in P h y t o p h t h o r a  e n d e m i c  a r e a s  l e a d  to s h o o t  d i e b a c k  

( R a d z i a h  a n d  H a s h i m ,  1990).

It w a s  Mc' R a e  (1919) w h o  first s t u d i e d  t h e  d i s e a s e  in 

detail. R a m a k r i s h n a n  a n d  Pillai (1961) identified a  n u m b e r  of 

p e r e n n i a l ,  w i l d  a n d  c u l t i v a t e d  h o s t  plan t s  h a r b o u r i n g  t h e  p a t h o g e n .

A p p l i c a t i o n  of f u n g i c i d e  is o n l y  a  s h o r t  t e r m  r e m e d y .  

H o w e v e r ,  a n  i n t e g r a t e d  a p p r o a c h  c o m b i n i n g  t h e  biological, cultural 

a n d  c h e m i c a l  control m e t h o d s  is m o s t  beneficial. C h e m i c a l  t r eat­

m e n t  is t h e  m o s t  a p p r o p r i a t e  m e t h o d  of controlling d i s e a s e  ( R a d z i a h  

a n d  H a s h i m ,  1 9 9 D ) .

O n e  r o u n d  of s p r a y i n g  o n e  p e r  cen t  B o r d e a u x  m i x t u r e ,  b e f o r e  

t h e  o n s e t  of m o n s o o n  w a s  r e c o m m e n d e d  a n d  is b e i n g  c o n t i n u e d  to 

c o m b a t  t h e  d i s e a s e  e v e n  t o d a y .  R a m a k r i s h n a n  a n d  Pillai (1961) 

f o u n d  out t h a t  B o r d e a u x  m i x t u r e  is s u p e r i o r  to c o p p e r  f u n g i c i d e s  

like F y t o l o n  a n d  o r g a n i c  s u l p h u r  f u n g i c i d e s  l ike D i t h a n e  Z - 7 8 .  

D u e  to d i s a d v a n t a g e s  of h i g h  v o l u m e  s p r a y i n g ,  l o w  v o l u m e  

s p r a y i n g  of oil b a s e d  c o p p e r  o x y c h l o r i d e  f u n g i c i d e  in diluent

oil is d o n e  t h r o u g h  M i c r o n  s p r a y e r s ,  o p e r a t e d  f r o m  t h e  g r o u n d  

is a l s o  p r a c t i c e d .



E a r l i e r  a  lighter s p r a y e r ,  M i n i m i c r o n  77  w a s  i n t r o d u c e d ,  

b ut this c o u l d  r e a c h  a h e i g h t  of o n l y  a b o u t  16 m e t r e s .  L a t e r  it 

w a s  r e p l a c e d  b y  h e a v i e r  a n d  m o r e  efficient s p r a y e r s  like S h a w  

d u s t e r  c u m  s p r a y e r  a n d  A s p e e  T u r b l o w  s p r a y e r  to g i v e  a  c o v e r a g e  

u p t o  2 4  m e t r e s  h e i g h t .

T h e  c u r r e n t  r e c o m m e n d a t i o n  is s p r a y i n g  of oil b a s e d  c o p p e r  

o x y c h l o r i d e  d i s p e r s e d  in diluent s p r a y  oil u s i n g  e i t h e r  l o w  v o l u m e  

a i r b l a s t  s p r a y e r s  ( A s p e e  T u r b l o w  or  S h a w  d u s t e r  c u m  s p r a y e r )

f r o m  t h e  g r o u n d  or  t h r o u g h  aerial s p r a y i n g  b y  h e l i c o p t e r s .  B a s e d  

o n  t h e  a g e  of plants, t w o  r o u n d s  of s p r a y  u s i n g  a b o u t  17 to 22

litres of f u n g i c i d e  oil m i x t u r e  p e r  h e c t a r e  p e r  r o u n d  ( 1 : 6  p r o p o r t ­

ion) w i t h  g a p  of 10 to 15 d a y s  or  a  single r o u n d  of 3 0 - 3 7  litres 

of f u n g i c i d e  oil m i x t u r e  p e r  h e c t a r e  (1:5 p r o p o r t i o n )  m a y  b e  

n e c e s s a r y .  F o r  aerial s p r a y i n g ,  6 . 2  litres of 4 0  p e r  cent oil

b a s e d  c o p p e r  o x y c h l o r i d e  p a s t e  in 3 7  litres of diluent oil (8 

k g  of oil d i s e r p e r s i b l e  c o p p e r  o x y c h l o r i d e  p o w d e r  5 6  p e r  cent

in 42  litres of oil) is u s e d  p e r  h e c t a r e ,  b e f o r e  o n s e t  of m o n s o o n  

( R a d z i a h ,  1 9 9 0 ) .

S , If
W i t h  r e g a r d  ■ to t h e  clonal s u c e p t i b i t y ,  t h e r e  w a s  no

h h
d i f f e r e n c e  in t h e  retention of c a n o p y  in l o w  rainfall a r eas, w h e n  

t h e  l o w e r  (2 k g  of c o p p e r  o x y c h l o r i d e  5 6  p e r  cent) a n d  h i g h e r



c l o n e  R R I I  105 a n d  als o  w i t h  m o r e  s u s c e p t i b l e  c l o n e  R R I M  600,

d u r i n g  1991. B u t  t h e r e  w a s  m a r k e d  d i f f e r e n c e  b e t w e e n  t h e  t r e a t m e n t s  

in h i g h  rainfall a r e a  w i t h  r e g a r d  to c l o n e  R R I I  105 w h e n  a  l o w e r  

d o s e  of 4 k g  c o p p e r  o x y c h l o r i d e  5 6  p e r  cent a n d  a  h i g h e r  d o z e  

of 10 k g  of c o p p e r  o x y c h l o r i d e  5 6  p e r  cent w e r e ,  g i v e n .  B u t  in 

h i g h  rainfall a r e a  t h e  u n s p r a y e d  s u f f e r e d  a  h e a v y  leaf fall of 81 

- 91 p e r  cent. In R R I M  600 ,  t h e r e  w a s  s e v e r e  leaf fall, a l t h o u g h  

b e t t e r  leaf retention w a s  n o t i c e d  in p l ots a p p l i e d  w i t h  h i g h e r  

d o s e s  ( T h o m s o n  ^  , 1992), H i g h  v o l u m e  s p r a y i n g  is d o n e  n e a r l y  in

6 5 , 0 0 0  h e c t a r e s ,  m o s t l y  in s m a l l  h o l d i n g s .  T h e  cost of s p r a y i n g  

is a l m o s t  d o u b l e  that of l o w  v o l u m e  s p r a y i n g  ( A n n u a l  R e p o r t ,

R u b b e r  R e s e a r c h  Institute of India, 1 9 8 6 - 8 7 ) .

In a n o t h e r  e x p e r i m e n t  c o n d u c t e d  o n  h i g h  v o l u m e  s p r a y i n g

w i t h  B o r d e a u x  m i x t u r e ,  o n  t h e  c l o n e  G T  I w i t h  v a r i o u s  d o s e s  

of 1 p e r  cent m i x t u r e ,  t h e  result i n d i c a t e d  that t h e  s p r a y  v o l u m e  

of 3 0 0 0  litres p e r  h e c t a r e  h a s  g i v e n  s a t i s f a c t o r y  protection, for 

t h e  c l o n e  G T  I. B ut t h e  l o w e r  d o s a g e  of 1 0 0 0  - 2 0 0 0  litres p e r  

h e c t a r e  w e r e  q u i t e  i n a d e q u a t e  for g i v i n g  sat i s f a c t o r y  leaf r e t e n t i o n  

( T h o m s o n  e;^ ^ . , 1992).

2 . 1 . 4  E f f e c t  on  y i e l d

A b n o r m a l  leaf fall d i s e a s e  w a s  o b s e r v e d  to c a u s e  9 - 1 6  p e r  

cen t  y i e l d  loss in s u s c e p t i b l e  c l o n e s  of H e v e a  b r a s l  liensis of



c
1 0 - 2 5  y e a n s  a g e  w h e n  p n o p h y l a t i c  s p r a y i n g  w a s  s k i p p e d  for o n e  

s e a s o n .  T h e  d i s e a s e  a d v e r s e l y  a f f e c t e d  g r o w t h  a n d  b a r k  r e n e w a l  

of t h e  trees. T h e  d i s e a s e  i n c r e a s e d  t h e  pl u g g i n g  i n d e x  a n d  r e d u c e d  

t h e  d r y  r u b b e r  content of t h e  latex ( J a c o b  ^  , 1989).

Pillai a n d  R a m a k r i s h n a n  (1961) c o m p a r e d  t h e  y i e l d  in

p r o t e c t e d  a n d  not p r o t e c t e d  a r e a s  w i t h  B o r d e a u x  m i x t u r e  a n d

f o u n d  t h a t  t h e r e  w a s  a n  y i e l d  loss of 3 7 . 6 8  to 5 0 . 4 6  per' cent 

in c l o n e s  B D  5, Tjir 1 a n d  G T  1. S p a r s e  c a n o p y  d u e  to t h e  leaf 

fall p e r m i t s  m o r e  light a n d  e n c o u r a g e  w e e d  g r o w t h . M o d e r a t e l y  

tolerant c l o n e s  like R R I I  105, G T  1, P B  2 1 7  a n d  G T  1 a r e  likely

to get p r o t e c t i o n  w i t h  l o w e r  d o s a g e s  of f u n g i c i d e s  a c c o r d i n g  to

rainfall p a t t e r n  of t h e  r e g i o n  c o n c e r n e d  ( J a y a r a t n a m  et^ al^., 1987).

2 . 1 . 5  C o n t r o l  of a b n o r m a l  leaf fall d i s e a s e  b y  c r o w n  b u d d i n g

w i t h  tolerant c l o n e s

T o  control t h e  P h y t o p h t h o r a  leaf fall d i s e a s e ,  an e a r l y

e x p e r i m e n t  w a s  d o n e  b y  c r o w n  b u d d i n g  t r ees of c l o n e  P B  86 a n d  

Tji r  1 w i t h  B D  10, a tolerant c l o n e  a n d  e v e n  after 3 0  y e a r s  of

c r o w n  b u d d i n g ,  t h e  t o l e r a n c e  d i s p l a y e d  b y  t h e s e  c r o w n  b u d d e d  

t r ees is r e m a r k a b l e .

In a d d i t i o n ,  t h e  y i e l d  of R R I M  6 2 8  a n d  R R I M  6 0 0  w e r e  

h i g h e r ,  w h e n  it w a s  c r o w n  b u d d e d  w i t h  d i s e a s e  tolerant c l o n e s  

of P h y t o p h t h o r a  (Pillai et al., 1980).



2 . 1 . 6  Biological control of P h y t o p h t h o r a

T h e  volatile c h e m i c a l  f r o m  onion, garlic, fir n e e d l e s ,  

c h e r r y  a n d  citrus l e a v e s  killed s p o r a n g i a  of P h y t o p h t h o r a  infestat­

ions ( J a y a r a j a n  a n d  B h a t ,  1991).

T h e  i d eal m e t h o d  of d i s e a s e  c o n trol is to b r e e d  varieties 

of p l a n t s  t h a t  a r e  resistant to t h e  d i s e a s e s  p r e v a l e n t  in a  country.

T h e  c l o n e  R R I C  52  is r e p o r t e d  to p r o d u c e  a  m a t e r i a l  

w h i c h  is c o n c l u d e d  a s  p h y t o a l e x i n  w h i c h  c a u s e s  d i s r u p t i o n  of 

p h y t o p h t h o r a  zoospores (Peris, 1974).

2 . 1 . 7  Effect of s t r e p t o m y c i n  on  p h y t o p h t h o r a  c a u s i n g

a b n o r m a l  leaf fall d i s e a s e

A n  e x p e r i m e n t  c o n d u c t e d  w i t h  s t r e p t o m y c i n  in controlling 

p h y t o p h t h o r a  on  t h e  c l o n e  R R I M  701 w a s  f o u n d  s u c c e s s f u l  u n d e r  

l a b o r a t o r y  c o n d i t i o n s  ( T h a n k a m m a  a n d  K o t h a n d a r a m a n ,  1974).

2 . 2  P i n k  d i s e a s e

T h e  p i n k  d i s e a s e  is c a u s e d  b y  t h e  infection of t h e  f u n g u s  

C o r t i c i u m  s a l m o n i c o l o r  ( B e r k  5  Br) . A s  p e r  t h e  h i s t o r y  of t h e  

d i s e a s e ,  it o c c u r e d  on c o ffee in Sri L a n k a  in 1870 ( P e t c h ,  1921).

T h e  infection of t h e  fungus, on H e v e a  w a s  r e p o r t e d  f r o m  

J a w a  in 1901 a n d  f r o m  I n d i a  in 1 9 0 8  (Pillai a n d  G e o r g e ,  1980).



In H e v e a , t h e  d i s e a s e  a p p e a r s  g e n e r a l l y  to o r g i n a t e  at t h e  f o r k

r e g i o n  of a  t ree or  w h e r e  s e v e r a l  b r a n c h e s  a r i s e  at t h e  s a m e  

l e v e l  f r o m  m a i n  s t e m  ( S h a r p i e s ,  1936). It is s e e n  on  t h e  r u b b e r  

plan t s  of all a g e s  b u t  m o r e  d a m a g e  is c a u s e d  in p l a n t s  of a g e

r a n g i n g  f r o m  t w o  to t w e l v e  y e a r s  (Pillai a n d  G e o r g e ,  1980).
\

2 . 2 . 1  N a t u r e  of infection

T h e  i n c i d e n c e  of p i n k  d i s e a s e  is f o u n d  d u r i n g  S o u t h  W e s t

m o n s o o n  s e a s o n  a n d  t h e  infection will b e  w i d e  s p r e a d  d u r i n g  

t h e  p e r i o d  r a n g i n g  f r o m  J u n e  to S e p t e m b e r .  In y o u n g  plants, t h e

infection is s e e n  on t h e  m a i n  s h o o t  at different h e i g h t s  in t h e

b r o w n  b a r k  region. In o l d e r  plants, t h e  infection is f o u n d  c o m m o n

in t h e  f o r k  r e g i o n  of t h e  b r a n c h e s  a n d  a lso in b r a n c h e s .  P i n k

d i s e a s e  is a l s o  s e e n  in t h e  b a s e  r e g i o n  of t h e  y o u n g  plants, 

a n d  als o  in t a p p i n g  p a n e l s  of t h e  o l d e r  trees.

P i n k  d i s e a s e  is c o n s i d e r e d  to b e  t h e  m o s t  i m p o r t a n t  s t e m

d i s e a s e  a n d  is f o u n d  to b e  v e r y  s e r i o u s  in r e c e n t  y e a r s  in t h e  

pl a n t i n g s  of h i g h l y  s u s c e p t i b l e  c l o n e s  lik e  R R I I  105 a n d  P B  217.

S e v e r e  i n c i d e n c e  of t h e  d i s e a s e  is b e i n g  n o t i c e d  in plantations,

w h e r e  t h e  m a t u r e  t r e e s  of t h e s e  c l o n e s  a r e  f o u n d  a d j a c e n t  to

t h e  i m m a t u r e  a r e a s .

P e r c e n t a g e  of p i n k  d i s e a s e  a f f e c t e d  p l a n t s  v a r i e d  f r o m

__ _____ -'V
6 . 4 8  to 5 9  p e r  cent in t h e  different year'^s'~pl^ntings of - P B  21.7, f

I  r — - r- '  ' ' ' " i n u . t  J. i . - -  •



R R I I  105, P B  2 3 5  a n d  G T  1. M a x i m u m  i n c i d e n c e  w a s  n o t i c e d  in 

P B  2 1 7  ( A n n u a l  R e p o r t  of R u b b e r  R e s e a r c h  Institute of India, 

1 9 8 9 - 9 0 ) .

2 . 2 . 2  M o d e  of infection

T h e  m o d e  of infection is s e e n  in t h r e e  stages. T h e  initial 

s t a g e  is t h e  infection in t h e  s u p e r f i c i a l  b a r k ,  lik e  c o b w e b  

a p p e a r a n c e  of m y c e l i a .  A t  this s t a g e  m y c e l i u m  is h y a l i n e  a n d  

t h e  m y c e l i a l  g r o w t h  m a y  e x t e n d  u p t o  a  d i s t a n c e  of 3 0  - 60  c m ,  

o n  t h e  b a r k ,  b o t h  d o w n w a r d  a n d  u p w a r d ,  f r o m  t h e  point of 

i n f e c t i o n .

D u e  to t h e  r a m i f i c a t i o n  of t h e  m y c e l i u m  i n s i d e  t h e  b a r k  

a n d  w o o d  r e g ions, e x t e n s i v e  d a m a g e  is c a u s e d  to t h e  internal 

tissues. A t  this stage, e x  u d a t i o n  of latex is s e e n  on  t h e  b a r k  

of t h e  p l a n t  f r o m  t h e  i n f e c t e d  portion. B y  this t i me, e x t e n s i v e  

d a m a g e  is c a u s e d  to t h e  internal t i ssues a n d  b a r k  b y  w h i c h  t h e  

t r a n s l o c a t i o n  of f o o d  m a t e r i a l s  a n d  w a t e r  in t h e  plant s y s t e m  

is a r r e s t e d .  T h i s  results in t h e  y e l l o w i s h  d i s c o l o u r a t i o n  of t h e  

l e a v e s  a n d  final d r y i n g  u p  of t h e  p l ant p a r t  f r o m  t h e  infected 

r e g i o n .

B y  thi s  time, a n u m b e r  of s p r o u t s  a r i s e  f r o m  t h e  p o r t i o n

of t h e  p l ant b e l o w  t h e  infected r e g i o n  w h i c h  is t h e  m a i n  s y m p t o m

of t h e  d i s e a s e .  A t  its a d v a n c e d  stage, t h e  foliage will b e  s t i c k i n g  

o n  t h e  d r y i n g  b r a n c h e s .



c o l o u r e d  c u s h i o n  like s t r u c t u r e s  c a l l e d  'Pustules' a r e  s e en. T h i s  

p u s t u l e s  consist' of i r r e g u l a r l y  p o l y g o n a l  p s e u d o p a r e n c h y m a t o u s  

cells, w h i c h  d e v e l o p  into t h e  unicellular h y a l i n e  s p o r e s  c a lled 

' n e cator s p o r e s ' .  A n o t h e r  c h a r a c t e r i s t i c  d e v e l o p m e n t  in h i g h l y  

a d v a n c e d  s t a g e  is t h e  f o r m a t i o n  of p i n k  c r u s t s  on  t h e  l o w e r

s u r f a c e  of t h e  a f f ected b r a n c h e s .

T h e  infection of p i n k  d i s e a s e  in y o u n g  p l a n t s  m a y  c a u s e

c o n s i d e r a b l e  r e d u c t i o n  in s t a n d  p e r  h e c t a r e  a n d  affect t h e  g r o w t h  

of t h e  s u r v i v i n g  plants ( R a m a k r i s h n a n  a n d  Pillai, 1962).

2 . 2 . 3  C o n t r o l  m e a s u r e s

T h e  c o m m o n  p r a c t i c e  of t h e  t r e a t m e n t  of p i n k  d i s e a s e  

w a s  s p r a y i n g  B o r d e a u x  m i x t u r e ,  in t h e  first d e c a d e s  of t h e  

c e n t u r y  in all r u b b e r  g r o w i n g  c o u n tries. L a t e r  a p p l i c a t i o n  of

10 p e r  c e n t  B o r d e a u x  p a s t e  w a s  r e c o m m e n d e d  w i d e l y .  In t h e  c a s e s  

of a d v a n c e d  infection, B o r d e a u x  p a s t e  m a y  b e  a p p l i e d  on  t h e  

i n f e c t e d  region. W h e n  it d r i e s  up, t h e  b a r k  s u r f a c e  m a y  b e  s c r a p e d  

s o  a s  to r e m ove- all p a t h o g e n  a n d  t h e  i n f ected b a r k  a n d  t h e  f u n g i ­

c i d e  is a p p l i e d  a g a i n  u p t o  3 0  c m  a b o v e  a n d  b e l o w  t h e  infected 

region.

Call x i n  2 0  p e r  c e n t  m i x e d  w i t h  a m m o n i a t e d  r u b b e r  latex 

is als o  r e c o m m e n d e d  ( E d a t h i l  a n d  J a c o b ,  1983). A p p l i c a t i o n  of 

T h i r i d e  ( T e t r a m e t h y l  t h i u r a m  d i s u l p h i d e )  m i x e d  w i t h  p e t r o l i u m



b y e  p r o d u c t s  like M a h a t h o t e x  w a x  w a s  als o  f o u n d  effective 

( E d a t h i l  a n d  Pillai, 1976).

A  n e w  f u n g i c i d e  c a r r i e r  p i d i v y l  C h i n a  c l a y  c o m p o u n d  w a s  

r e c o m m e n d e d  w i t h  calf x i n  o n e  p e r  cent o r  p r o p i c o n a z o l e  ( J a c o b  

a n d  E d a t h i l ,  1986).

T w o  s p r a y i n g  r o u n d s  of t h e  c h l o r o t h i o n i l  f o r m u l a t i o n  at

2 or  3 p e r  c ent a.i. a p p l i e d  t w i c e  at fo r t n i g h t l y  i n t erval c u r e d  

5 5 . 8  p e r  c e n t  a n d  5 0  p e r  cent of t r e e s  suffering v a r i o u s  s t a g e s  

of d i s e a s e  s e v e r i t y ,  r e s p e c t i v e l y  ( R a d z i a h  ^  , 1992).

T h e  t r e a t m e n t  w i t h  p i d i v y l  Chin a '  c l a y  c o m p o u n d  a n d  a p p l i ­

cation after slight s c r a p i n g  of t h e  b a r k  in t h e  a f f e c t e d  r e g i o n  

w a s  o b s e r v e d  to b e  s u p e r i o r  to o t h e r  t r e a t m e n t s .  T h i r i d e  at 

a c o n c e n t r a t i o n  of 7 5 0 0  p p m  als o  g i v e s  g o o d  p e r f o r m a n c e  ( A n n u a l  

R e p o r t  of R u b b e r  R e s e a r c h  Institute of India, 1986- 8 7 )  .

2 . 3  P o w d e r y  m i l d e w

T h e  p o w d e r y  m i l d e w  d i s e a s e  is c a u s e d  b y  O i d i u m  h e v e a e 

T h e  first r e c o r d e d  a p p e a r a n c e  of this d i s e a s e  w a s  m a d e  in t h e  

M e l a n g  district of W e s t  J a w a  b y  A r e n s  in 1918. T h e  i n c i d e n c e  

of this d i s e a s e  w a s  r e c o r d e d  in M a l a y s i a  b y  S t e i n m a n n  ( S h a r p i e s ,  

1936). T h e  t e r m  m i l d e w  is u s u a l l y  a p p l i e d  to fungi w h i c h  f o r m  

s u p e r f i c i a l l y  w h i t e  p o w d e r y  p a t c h e s  o n  l e a v e s  a n d  g r e e n  s t e m s ,  

all of t h e m  a r e  strictly parastitic on  t h e  p l ants o n  w h i c h  t h e y



o c c u r .  It a t t a c k s  v e r y  s m a l l  b r o w n  l e a v e s ,  first u n f o l d i n g  a n d  

c a u s e  t h e m  to fall off. O n  fully f o r m e d  l e a v e s ,  w h i t e  p o w d e r y  

p a t c h e s  a r e  p r o d u c e d  ( P e t c h ,  1921).

2 . 3 . 1  S y m p t o m s  of t h e  d i s e a s e

P o w d e r y  m i l d e w  d i s e a s e  c a u s e d  b y  O i d i u m  h e v e a e  infects 

p l a n t s  of all a g e s  f r o m  v e r y  y o u n g  n u r s e r y  s e e d l i n g s  u p t o  m a t u r e  

p l a n t s  in t h e  field. T h e  y o u n g  l e a v e s  in t h e  b r o n z e ,  g r e e n y  b r o n z e  

a n d  p a l e g r e e n  s t a g e s  a r e  l i able to t h e  infection. T h e  fungal infect­

ion is o b s e r v e d  b e t w e e n  b u d  b r e a k  till t h e y  a r e  p a s t  t h e  d a r k

g r e e n  s t a g e  o r  to t h e  t i m e  cuticle m a t u r e s ,  w h i c h  v a r i e s  f r o m

c l o n e  to c l o n e  (Pillai ^  ^ . , 1980). F u l l y  h a r d e n e d  l e a v e s

h o w e v e r  resist t h e  s e v e r i t y  of t h e  d i s e a s e  infections.

S e v e r e l y  a f f ected y o u n g  leaflets s h r i v e l ,  tur n  b l a c k  to 

v a r y i n g  e x t e n t  a n d  d r o p .  O l d e r  i n f e c t e d  l e a v e s  a lso u n d e r g o  

p r e m a t u r e  defoliation. T h e  a f f ected l e a v e s  w h i c h  e s c a p e d  defoliat­

ion r e m a i n  o n  t h e  trees, b e a r i n g  h e a v i l y  s p o r i n g  c o l o n i e s  w h i c h  

e v e n t u a l l y  d r y  up, p r o d u c i n g  t r a n s l u c e n t  y e l l o w  p a t c h e s  w h i c h  

later tur n  b r o w n  w h e n  t h e  leaf tissues die.

T h e  p a t h o g e n  of t h e  d i s e a s e  f a v o u r s  cool w e a t h e r  w i t h

i n t e rmittant s h o w e r s  or  d e w  d r o p s .  Plantation in h i g h  e l e v a t i o n

e x p e r i e n c e  t h e  d i s e a s e  t h r o u g h o u t  t h e  y e a r ,  b e c a u s e  of t h e  cool 

climate.



T h e  t r ees g r o w i n g  in p o o r  e r o d e d  soils a n d  r e p l a n t e d  

a r e a s  w h e r e  t h e  soil fertility status is v e r y  l o w ,  t h e  t r ees 

e x h i b i t  m u c h  s l o w e r  rate of g r o w t h ,  t h e r e b y  e x p o s i n g  t h e  l e a v e s  

in a s u s c e p t i b l e  a g e  for infections for c o m p a r a t i v e l y  l o n g e r  p e r i o d  

a n d  a s  a result infections of p o w d e r y  m i l d e w  is s e v e r e  

( R a m a k r i s h n a n  a n d  Pillai, 1962).

2 . 3 . 2  C l o n a l  s u s c e p t i b i l i t y

T h e  intensity of infection is f o u n d  to v a r y  a m o n g  different 

clones. B u t  this clonal s u s c e p t i b i l i t y  is i n f l u e n c e d  b y  t h e  t i m e  

of refoliation of e n v i r o n m e n t a l  f a ctors p r e v a i l e d .  It is o b s e r v e d  

th a t  c l o n e s  of P B  86 a n d  G T  1 a r e  c o m p a r a t i v e l y  tolerant to t h e  

d i s e a s e  ( P a a r d e k o o p e r , 1955).

2 . 3 . 3  D a m a g e  c a u s e d  b y  t h e  d i s e a s e

R e p e a t e d  defoliation of t h e  t e n d e r  l e a v e s ,  w e a k e n s  t h e  

r u b b e r  trees, .resulting, in t h e  r a p i d  d e p l e t i o n  of s t o r e d  

r e s e r v e  f o o d  f r o m  t h e  plant. A s  t h e  d i s e a s e  d a m a g e s  c o n s i d e r a b l e  

leaf l a m i n a e ,  t h e  p h o t o s y n t h e t i c  efficiency of t h e  l e a v e s  >S' 

r e d u c e d  c o n s i d e r a b l y .  T h e  f o o d  m a t e r i a l s  r e m o v e d  b y  t h e  p a r a s i t e  

a lso c a u s e s  f u r t h e r  d r a i n  of a s s i m i l a t o r y  p r o d u c t s .  R e p e a t e d  

defoliation after refoliation p r o d u c e d  c o n s i d e r a b l e  r e d u c t i o n  in 

y i e l d .



2 . 3 . 4  C o n t r o l  m e a s u r e s

T h e  c h e a p  a n d  e f f e ctive control m e a s u r e s  a g a i n s t  p o w d e r y  

m i l d e w  d i s e a s e  is d u s t i n g  w i t h  s u l p h u t  talc. D e p e n d i n g  u p o n  t h e  

intensity of t h e  d i s e a s e ,  t h r e e  to si x  r o u n d s  of d u s t i n g  w i t h  

s u l p h u r  at t h e  rate of 1 1 - 1 6  k g s / h e c t a r e  m a y  b e  r e q u i r e d  at 

i n t e r v a l  of f our to ten d a y s  to c o n trol t h e  d i s e a s e  effectively 

t h r o u g h o u t  t h e  r e f o U a t i o n  p e r i o d .  T r i a l s  c o n d u c t e d  at R R I I  h a v e  

s h o w n  t h a t  s y s t e m i c  f u n g i c i d e  B a v i s t i n  at 0 . 2  p e r  cen t  as  a  

w a t e r  s p r a y  is effective a g a i n s t  p o w d e r y  m i l d e w  d i s e a s e  in t h e  

n u r s e r y  a n d  in y o u n g  p l a n t s  ( T h o m s o n  ^  , 1984). A l t e r n a t e

f u n g i c i d e s  s u c h  as  'sulflo' (a f l o w a b l e  f o r m u l a t i o n  of s u l p h u r )  

w a s  m o r e  p e r s i s t a n t  t h a n  s u l p h u r  d u s t  a n d  a  w e t t a b l e  f o r m u l a t i o n  

of s u l p h u r  w a s  less effective. T h e  t h r e e  f o r m u l a t i o n s  of s u l p h u r  

r e d u c e d  s p o r u l a t i o n  e v e n  w h e n  t h e y  w e r e  a p p l i e d  7 d a y s  after 

t h e  leaflets w e r e  inoculated. T h e  s y s t e m i c  f u n g i c i d e  P r o c h l o r a s

( S p o r t e k  4 5  E C ,  O c t a v a  5 0  W P ) ,  T r i o d i m e n o l  ( B a y  f i d a n  2 5 0  E C )

' T r i a d e m e f o r ' ( B a y  leton 2 5  W P )  a n d  T r i  - d e m o r p h  (Cal; x i n  75  

E C )  s h o w e d  g o o d  p r o t e c t i o n  a n d  e r a d i c a t i v e  action w h e n  a p p l i e d

in oil (0. 5  k g / h a / r o u n d )  . T r i d e m o r p h  w a s  l e sss e f f e ctive if a p p l i e d  

b e y o n d  4 8  h o u r s  after fnoculation.

2 . 3 . 5  E c o n o m i c s  of controlling p o w d e r y  m i l d e w  d i s e a s e

T h e  girth, b a r k  r e n e w a l  a n d  y i e l d  w e r e  i n c r e a s e d  a n d

w e e d  g r o w t h  w a s  s u p p r e s s e d  in t h e  c a s e  of t r ees w h i c h  h a s  b e e n



t r e a t e d  w i t h  f u n g i c i d e s  for 2 y e a r s  ( W a s t i e  a n d  M a i n s t o n e ,  1969).

2 . 3 . 6  R e d u c t i o n  in y i e l d  or  c r o p  loss

In e x p e r i m e n t s  to a s s e s s  c r o p  loss, it is o b s e r v e d  that

f
in t h e  c l o n e  P B  86 w h e n  u n p r o t e c t e d ,  t h e  deoliation w a s  c o m p l e t e  

a n d  t h e  refoliation s p a r s e  w h i l e  t h e  R R I M  600, t h e  defoliation 

w a s  m o d e r a t e  w i t h  r e p e a t e d  refoliation. T h e  c l o n e  P B  86 s h o w e d

7 . 7  to 1 1 . 8  p e r  cen t  m o r e  d i s e a s e  resulting in a  c r o p  loss of 

20.1 to 3 1 . 8  p e r  cent.

In t h e  c l o n e  R R I M  600, t h e r e  w a s  7 . 5  to 1 8 . 4  p e r  cent 

m o r e  d i s e a s e  in u n p r o t e c t e d  plots resulting in a c r o p  loss of

13.5 to 2 8 . 5  p e r  cent. In this clone, t h e  girth i n c r e m e n t  w a s  

not affected, b u t  b a r k  r e n e w a l  w a s  p o o r  in t h e  u n p r o t e c t e d  plots, 

w i t h  f o u r  r o u n d s  of d u s t i n g  t h e  y i e l d  c o u l d  b e  m a i n t a i n e d  s t e adily 

h i g h e r  t h a n  t hat in u n p r o t e c t e d  b l o c k s  t h r o u g h  out t h e  y e a r  

( J a c o b  et al., 1992).



^^^YfLaierials a n d



T e l l i c h e r r y  T a l u k  of C a n n a n o r e  District w a s  c h o s e n  for

t h e  s t u d y .  A l t o g e t h e r  t h e r e  w e r e  16,851 r u b b e r  p l a n t i n g  units 

in t h e  taluk, c o m p r i s i n g  of 1 6 , 0 1 6 . 5 4  h a. T h e  a v e r a g e  e x t e n t

of t h e  h o l d i n g  c o m e s  to 0 . 9 5  ha .  T h e  m a p  of T e l l i c h e r y  t a luk

is g i v e n  a s  A n n e x u r e - I a  a n d  b.

O u t  of t h e  4 5  v i l lages of T e l l i c h e r r y  taluk, 18 villages 

w e r e  in c o a s t a l  a r e a  w i t h  c o c o n u t  a n d  p a d d y ,  as  t h e  m a i n  c r o p .  

F o u r  v i l l a g e s  w e r e  h a v i n g  v e r y  f e w  units u n d e r  r u b b e r  cultivation 

a n d  t h e  r e m a i n i n g  23 villages o c c u p i e d  t h e  m a j o r  r u b b e r  g r o w i n g  

a r e a s  of t h e  taluk. T h e  s t u d y  w a s  c o n d u c t e d  in t h e  s e l e c t e d  

units of all t h e  23 villages w i t h  n u m b e r  of units in t h e  village 

r a n g i n g  f r o m  1 to 12. A  total of h u n d r e d  units w e r e  s u r v e y e d  

w i t h  an  a r e a  of 9 8 . 8 3  ha, o c c u p y i n g  4 5 , 5 5 2  trees.

T h e  t e r r a i n  of t h e  l a n d  w e r e  s l o p p y  (66 units), flat (8 

units) a n d  s t e e p  (26 units). T h e  e l e v a t i o n  w a s  b e l o w  100 0  ft. 

M S L .  A  t a l u k  m a p  s h o w i n g  t h e  village w i s e  details a n d  t h e  units 

s u r v e y e d  is g i v e n  a s  Annexure I and III.

I n d i v i d u a l  f a r m e r s  w e r e  c o n t a c t e d  for collecting t h e  data,

p e r t a i n i n g  to t h e  i n c i d e n c e  of a b n o r m a l  leaf fall, p i n k  a n d  p o w d e r y  

m i l d e w  d i s e a s e s .  ("Name a n d  a d d r e s s  g i v e n  a s  A n n e x u r e - I V . )  T h e  

s e l e c t e d  units w e r e  v i s i t e d  for c o n f i r m a t i o n  of data. T h e  i n f o r m a t ­

ions w e r e  c o l l e c t e d  b a s e d  o n  t h e  q u e s t i o n n a i r e  p r e p a r e d ,  in



a d v a n c e  in consultation w i t h  t h e  e x p e r t s  ( A n n e x u n e - I I ) . Details 

r e g a r d i n g  different a g e  g r o u p s ,  y e a r  of planting, p l a nting m a t e r i a l s  

u s e d ,  c l o n e  w i s e  n a t u r e  of infection of e a c h  d i s e a s e ,  n u m b e r  

of t r e e s  crffected, control m e a s u r e s  a d o p t e d ,  rate of r e c o v e r y  f r o m  

t h e  d i s e a s e ,  c ost of p l ant p r o t e c t i o n  m e a s u r e s  a d o p t e d  a n d  

k n o w l e d g e  of t h e  f a r m e r  in d e t e c t i o n  of t h e  d i s e a s e  a n d  p r o p e r  

t r e a t m e n t  w e r e  collected.

T h e  e x t e n t  of t h e  i n d i v i d u a l  units s u r v e y e d  rangetf f r o m

0 . 1 4  h a  to 4 . 2 6  ha. T h e r e w e r e  27 units h a v i n g  t h e  e x t e n t  b e l o w

0 . 5 0  h a, 31 units b e t w e e n  0 . 5 0  a n d  1 . 0 0  ha, 3 4  units b e t w e e n

1 . 0 0  a n d  2 . 0 0  ha, 8 units b e t w e e n  2 a n d  3 ha, a n d  o n e  unit
''7.

a b o v e  4 . 0 0  h a. T h e  details of t h e  units s u r v e y e d  a r e  g i v e n  in 

A n n e x u r e - I V .  T h e  village w i s e  d i s t r i b u t i o n  of the- units s u r v e y e d  

is a lso g i v e n  in A n n e x u r e - I I I .  V a r i o u s  control m e a s u r e s  a d o p t e d  

b y  t h e  g r o w e r s  a n d  m e t h o d  of a p p l i c a t i o n  w e r e  a lso e v a l u a t e d .  

A d o p t i o n ; . of p r o p h y l a c t i c  t r e a t m e n t  a n d  its f r e q u e n c y  of t r e a t m e n t  

w e r e  r e c o r d e d .  E x t e r n a l  f a c tors affecting t h e  d i s e a s e ,  intensity 

a n d  p r o x i m i t y  to infected p l a n tations of s u s c e p t i b l e  c l o n e s  w e r e  

a l s o  s t u d i e d .

T h e  s e v e r i t y  of t h e  d i s e a s e  w a s  a s s e s s e d ,  b a s e d  on  t h e  

s c o r e s  g i v e n  for e a c h  d i s e a s e s .  T h e  details a r e  as  f o l l o w s :



M e d i u m

S e v e r e

A b n o r m a l  leaf fall d i s e a s e ;  

P i n k  a n d  P o w d e r y  m i l d e w

Infection b e t w e e n  25  a n d  50  

p e r  cent

Infection a b o v e  5 0  p e r  cent

X

Y

Z

P i n k  d i s e a s e

Infection at initial c o b w e b  s t age 

Infection at latex o o z i n g  out stage 

S p r o u t s  a n d  d r y i n g  s t a g e

T h e  d a t a  c o l l e c t e d  after d e t a i l e d  s u r v e y  w a s  t a b u l a t e d ,  

p r e s e n t e d  a n d  d i s c u s s e d .  S i n c e  d e t e c t i o n  of t h e  d i s e a s e  at an 

e a r l y  s t a g e  is a n  i m p o r t a n t  factor, in controlling t h e  d i s e a s e ,  

a t h o r o u g h  s t u d y  w a s  m a d e  a b o u t  t h e  ability of t h e  s m a l l  

g r o w e r s  to d e t e c t  t h e  d i s e a s e  at t h e  initial s t a g e s  of in c i d e n c e .  

T h e  c o n trol m e a s u r e s  a d o p t e d  a n d  t h e  rate of r e c o v e r y  after 

t r e a t m e n t  w e r e  als o  s t u d i e d .  T h e  e x p e n d i t u r e  for c h e m i c a l  control, 

difficulties in a d o p t i n g  t h e  s a m e  a n d  s u g g e s t i o n s  for i m p r o v e m e n t  

w e r e  als o  c o l l ected. T h e  r e a s o n s  for l o w  y i e l d  a s  c o m p a r e d  to 

t h e  potential y i e l d  of t h e  c l o n e s  w e r e  a l s o  t r a c e d .
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4. 1  I n c i d e n c e  of  m a j o r  d i s e a s e  of  r u b b e r

D e t ails of t h e  i n c i d e n c e  of m a j o r  d i s e a s e s  in T e l l i c h e r r y  

t a l u k  is p r e s e n t e d  in T a b l e  1 a n d  is d e p i c t e d  in Fig. 1) 2 a n d  3

O u t  of t h e  100 units s u r v e y e d ,  a b n o r m a l  leaf fall d i s e a s e  

o c c u r e d  in 88 h o l d i n g s ,  c o v e r i n g  an  a r e a  of 7 1 . 2 6  h a  a n d  t h er

p e r c e n t a g e  of infection w a s  72  p e r  cent, 8 4  units w e r e  infected 

w i t h  p i n k  d i s e a s e  c o v e r i n g  a n  a r e a  of 8 4 . 2 0  h a  a n d  t h e  p e r c e n t a g e  

of infection in t h e  i n f ected units w a s  4 . 9  w h i l e  91 units w e r e  

i n f ected b y  p o w d e r y  m i l d e w  d i s e a s e  c o v e r i n g  a n  a r e a  of 8 0 . 8 4  h a  

a n d  t h e  p r e c e n t a g e  of infection w a s  8 1 . 7 9 .  M o s t  of t h e  units w e r e  

f o u n d  i n f e c t e d  b y  m o r e  t h a n  o n e  d i s e a s e  ( T a b l e  1 a n d  2 a n d  Fig. 1

2 a n d  3, In 67 units, t r e e s  w e r e  f o u n d  infected w i t h  all t h e  t h r e e  

d i s e a s e s .

4 . 2  D e t e c t i o n  of  d i s e a s e  s y m p t o m s  a n d  p l a n t  p r o t e c t i o n  t e c h n i q u e s

T h e  ability of t h e  g r o w e r  to d e t e c t  a b n o r m a l  leaf fall.
a n d

p i n k  w a s  r a t e d  as  82  p e r  cent a n d  77 p e r  cent, r e s p e c t i v e l y  

( T a b l e  3). W h e r e a s  t h e  ability to d e t e c t  p o w d e r y  m i l d e w  d i s e a s e  

w a s  o n l y  2 4  p e r  cent. H e n c e  t h e  g r o w e r s  s h o u l d  b e  e d u c a t e d  

to identify p o w d e r y  m i l d e w  d i s e a s e  d u r i n g  t h e  e a r l y  s t a g e s  of 

i n f e c t i o n .



T a b l e  1. I n c i d e n c e  of t h r e e  m a j o r  

T e l l i c h e r r y  taluk

d i s e a s e s  of r u b b e r in

N a m e  of d i s e a s e s T o t a l  units 

infected

N o .  of

trees

infected

T o t a l

tr ees

P e r c e n t ­

a g e

Unit A r e a

1. T o t a l  s u r v e y e d 100 9 8 . 8 3 - 4 5 5 5 2 -

2. A b n o r m a l  leaf fall 88 7 1 . 2 6 2 4 3 7 3 2 9 7 7 6 7 2 . 1 0

d i s e a s e

3. P i n k  d i s e a s e 8 4  8 4 . 2 0 1800, = :^7050 4 . 9 0

4. P o w d e r y  m i l d e w  d i s e a s e 91 8 0 . 8 4 3 9 001 4 0 2 4 6 81 .79



Units

1. A b n o r m a l  leaf fall d i s e a s e ,  P i n k  a n d  P o w d e r y  m i l d e w  57
2. P i n k  d i s e a s e  h
3. A b n o r m a l  leaf fall a n d  P o w d e r y  m i l d e w  ■ 16

4. P i n k  a n d  P o w d e r y  m i l d e w  d i s e a s e  8
5. P i n k  a n d  A b n o r m a l  leaf fall d i s e a s e  5



T a b l e  2. C o m b i n e d  infections of t h r e e  d i s e a s e s

S I . N o . N a m e  of d i s e a s e s N o. of units 

infected

1 A b n o r m a l  leaf fall a n d  

p o w d e r y  m i l d e w

16

2 A b n o r m a l  leaf fall, p i n k  a n d  

p o w d e r y  m i l d e w  d i s e a s e s

6 7

3 P i n k  o n l y 4

4 P i n k  a n d  a b n o r m a l  leaf 

fall d i s e a s e

5

5 P i n k  a n d  p o w d e r y  m i l d e w 8

T o t a l  units s u r v e y e d 100



Units

1. P i n k  d i s e a s e

2. A b n o r m a l  leaf fall d i s e a s e

3. P o w d e r y  m i l d e w  d i s e a s e

8A

88
91
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1. N o  infection; 2. M i l d  infection; 3. M e d i u m  infection; 

A. S e v e r e  infection



T a b l e  3. D e t e c t i o n  of t h e  d i s e a s e  a n d  k n o w l e d g e  of plant 

p r o t e c t i o n  t e c h n i q u e

A b n o r m a l  

leaf fall

P i n k  P o w d e r y  

M i l d e w

1) T o t a l  h o l d i n g s  infected 88 84 91

2) N o. of h o l d i n g s  w h e r e i n  

d i s e a s e  is p r o p e r l y  

d e t e c t e d  a n d  its 

p e r c e n t a g e

3) F a r m e r s  k n o w l e d g e  of 

pl ant p r o t e c t i o n  t e c h n i q u e  

in n u m b e r  a n d  p e r c e n t a g e

No.

68

66

77

No. No.

69 82  22  24

75  6 4  7 6  25  27



T a b l e  4. K n o w l e d g e  of p l a n t e r  on p l ant p r o t e c t i o n  t e c h n i q u e s

S I . N o . N a m e  of t h e  d i s e a s e

P o o r

N u m b e r

S a t i s ­
f a c t o r y

of units 

G o o d T o tal

units

1 A b n o r m a l  leaf fall 9 70 9 88

2 P i n k 15 60 9 8 4

3 P o w d e r y  m i l d e w 56 27 8 91



E v e n t h o u g h  t h e  g r o w e r s  w e r e  w e l l  v e r s e d  on  t h e  c o m m o n  

s y m p t o m s  of a b n o r m a l  leaf fall a n d  p i n k  d i s e a s e s ,  t h e y  w e r e  

not c o n v e r s a n t  w i t h  t h e  p o w d e r y  m i l d e w  d i s e a s e  ( T a b l e  3 a n d

4). P l a n t  p r o t e c t i o n  m e a s u r e s  w e r e  not a d o p t e d  to control 

p o w d e r y  m i l d e w  d u e  to u n a v a i l a b i l i t y  o r  h i g h  cos t  of plant 

p r o t e c t i o n  e q u i p m e n t  a n d  c h e m i c a l s .  T h e  g r o w e r s  a lso e x p r e s s e d  

t h e i r  inability to c o n d u c t  t h e  d u s t i n g  in t h e  e a r l y  h o u r s  of t h e  

d a y s  w h i c h  is h i g h l y  e s s e ntial for ef f e c t i v e  control of t h e  diseases.

4 . 3  A b n o r m a l  leaf fall d i s e a s e

T h e  d a t a  p e r t a i n i n g  to t h e  i n c i d e n c e  of a b n o r m a l  leaf fall

d i s e a s e  is p r e s e n t e d  in T a b l e s  5 to 7.

4 . 3 . 1  N a t u r e  of infection

O u t  of t h e  88 h o l d i n g s  w h e r e  a b n o r m a l  leaf fall w a s

o b s e r v e d ,  t h e  infection w a s  s e v e r e  o n l y  in 6 . 3 4  p e r  cent of t h e  

h o l d i n g s .  In ‘.79 . 2 4  p e r  cent of t h e  h o l d i n g s ,  t h e  infection w a s

in a m i l d  f o r m  ( T a b l e  5) . T h i s  l o w  rate of infection m a y  b e  

d u e  to t h e  t o l e r a n c e  of R R I I  105, w h i c h  is t h e  p o p u l a r  c l o n e  

in t h e  s u r v e y e d  a r e a  (Pla t e  1).

4 . 3 . 2  C o n t r o l  m e a s u r e s  a d o p t e d

T h e  details of c o n trol m e a s u r e s  a d o p t e d  b y  t h e  s m a l l

h o l d e r s  a g a i n s t  a b n o r m a l  leaf fall d i s e a s e  is p r e s e n t e d  in T a b l e  6 .



P l a t e  1. A b n o r m a l  leaf fall d i s e a s e  infected a r e a -  R R I I





T a b l e  5. N a t u r e  of infection of a b n o r m a l  leaf fall d i s e a s e

N o .  of 

h o l d i n g

T o t a l  a r e a  Total 

i n f e c t e d  trees 

in h a

P e r c e n t a g e

T o tal n u m b e r  s u r v e y e d 100 9 8 . 8 3 4 5 5 5 2 -

1) M i l d 6 9 5 6 . 4 7 2 3 2 3 7 7 9 . 2 4

2) M e d i u m 15 1 0 .27 4 8 4 2 1 4 . 4 0

3) S e v e r e 4 4 . 5 2 1697 6 . 3 4

Total 88 7 1 . 2 6 2 9 7 7 6

N o  infection 12 2 6 . 5 2 1 5 7 7 6 2 6 . 8 3

M i l d  “ Infection b e l o w 2 5  p e r  cent; M e d i u m  -* b e t w e e n 2 5 - 5 0  p e r



T a b l e  6 . A b n o r m a l  leaf fall d i s e a s e  - C o n t r o l  m e a s u r e s  a d o p t e d

N o .  of P e r c e n t a g e

h o l d i n g s

N o .  of units s u r v e y e d :  100

1) N o .  of units w h e r e  s p r a y i n g  5 7  5 7 . 0 0

d o n e  b e f o r e  infection

2) F u n g i c i d e  u s e d :

i) B o r d e a u x  m i x t u r e  4 5  7 8 . 9 4

ii) C o p p e r  O x y c h l o r i d e  12 2 1 . 0 5

3) S p r a y e r s  u s e d :

i) R o c k e r  s p r a y e r  4 5  7 8 . 9 4

ii) P o w e r  s p r a y e r  12 2 1 . 0 5

4) F a r m e r s  a d o p t i n g  r e c o m m e n d e d  

cont r o l  m e a s u r e s :

a) Y e s  8 14.03

b) N o  4 9  8 5 . 9 6

5) C o s t  of C h e m i c a l  R s . 5 4 5 . 0 0

C o s t  of l a b o u r  Rs. 5 1 . 2 5

T o t a l  R s . 5 9 6 . 2 5



C o n t r o l  m e a s u r e s  w e r e  a d o p t e d  a g a i n s t  a b n o r m a l  leaf fall

b y  5 7  p e r  c e n t  of t h e  g r o w e r s .  O u t  of that 7 8 . 9 4  p e r  cent u s e d  

h i g h  v o l u m e  s p r a y i n g  w i t h  B o r d e a u x  m i x t u r e  u s i n g  r o c k e r  s p r a y e r s .

Oil b a s e d  c o p p e r  f u n g i c i d e  w a s  u s e d  b y  2 1 . 0 5  p e r  c e n t  of t h e  

g r o w e r s  u s i n g  p o w e r  s p r a y e r s  (Plate 2). E v e n t h o u g h  5 7  p e r  cent

of t h e  h o l d i n g s  w e r e  s p r a y e d  b e f o r e  infection, X)nly 14 p e r  cent

w e r e  s p r a y e d  w i t h  t h e  c o r r e c t  p r o p o r t i o n  a n d  d o s e  w h i l e  86 

p e r  c e n t  w e r e  s p r a y e d  w i t h  i n a d e q u a t e  d o s e  of t h e  c h e m i c a l .

T h i s  c l e a r l y  i n d i c a t e  t h a t  t h e r e  is a n  e x t e n s i o n  g a p  r e g a r d i n g

t h e  actual r e c o m m e n d a t i o n  of t h e  B o a r d  a n d  t h e  p r a c t i c e s  f o l l o w e d

b y  t h e  g r o w e r s .

4 . 3 . 3  C l o n a l  v a r i a t i o n  for a b n o r m a l  leaf fall

T h e  r u b b e r  h o l d i n g s  in t h e  s u r v e y e d  a r e a  w e r e  o c c u p i e d

m a i n l y  b y  R R I I  105, f o l l o w e d  b y  G T  1, R R I M  6 0 0  a n d  P B  235. 

A m o n g  t h e  clon e s ,  R R I I  105 w a s  f o u n d  to b e  m o r e  tolerant to 

t h e  d i s e a s e  ( T a b l e  7). T w e l v e  units w i t h  R R I I  105 d i d  not e x h i b i t  

a b n o r m a l  leaf fall d i s e a s e  infection. E v e n  w h e n  infected, t h e  

^severity w a s  o n l y  in m i l d  f o r m  (82.2%). O n l y  2 . 7 3 %  of R R I I  105 

h a d  s e v e r e  infection w h i l e  in G T  1, 9 p e r  c e n t  of t h e  p l a n t s

s h o w e d  s e v e r e  infection. It is c l e a r  f r o m  t h e  d a t a  that G T  1 

is m o r e  s u s c e p t i b l e  to a b n o r m a l  leaf fall, c o m p a r e d  to R R I I  105. 

A s  t h e  n u m b e r  of h o l d i n g  w i t h  R R I M  6 0 0  a n d  P B  2 3 5  w a s  o n l y  

t w o ,  it is not p o s s i b l e  to a r r i v e  at a n y  c o n c l u s i o n  r e g a r d i n g  

a b n o r m a l  leaf fall infection in t h e s e  clon e s .



P l a t e  2. M i c r o n  s p r a y i n g  a g a i n s t  a b n o r m a l  leaf fall d i s e a s e
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T h e  d a t a  c o l l e c t e d  for p i n k  d i s e a s e  i n c i d e n c e  in t h e  

s u r v e y e d  units is p r e s e n t e d  in T a b l e s  8 to 12.

4 . 4 . 1  N a t u r e  of infection

T h o u g h  t h e  infection w a s  n o t e d  in 8 4  p e r  cent of t h e  units 

s u r v e y e d ,  t h e  n u m b e r  of t r e e s  a c t u a l l y  infected w e r e  o n l y  4 . 9  

p e r  cen t  a n d  w a s  s e v e r e  o n l y  in 2 . 6  p e r  cent of t h e  units. T h e  

result i n d i c a t e  t h e  infection of p i n k  d i s e a s e  to be, not so  

s e v e r e  in t h e  s u r v e y e d  a r e a .  T h e  n a t u r e  of infection w a s  m i l d  

in 3 0 . 9 5  p e r  cent, m e d i u m  in 4 6 . 4 2  p e r  cent a n d  s e v e r e  in 2 2 . 6  

p e r  cen t  ( T a b l e  8 ).

T h e  n a t u r e  of infection for p i n k  d i s e a s e  w a s  classified 

a s  m i l d  (initial c o b w e b  stage) m e d i u m  ( the latex o o z i n g  out 

stage) a n d  s e v e r e  ( s p r o u t i n g  a n d  d r y i n g  stage) . O u t  of 100 h o l d i n g s  

s u r v e y e d ,  o n l y  16 w e r e  f r e e  f r o m  p i n k  d i s e a s e .

4 . 4 . 2  A g e  of t h e  t ree a n d  p i n k  d i s e a s e  i n c i d e n c e

T h e  d a t a  p r e s e n t e d  in t h e  T a b l e  9, i n d i c a t e  t h e  i n c i d e n c e  

of p i n k  d i s e a s e  in t r ees of v a r y i n g  m a t u r i t y .  T h e  d i s e a s e  i n c i d e n c e  

w a s  m o r e  in t r ees b e t w e e n  3 a n d  10 y e a r s .  N o  c o n c l u s i v e  result 

c o u l d  b e  d r a w n  since, t h e  n u m b e r  of t r ees b e l o w  3 y e a r s  in 

s u r v e y e d  units w e r e  r a t h e r  l o w .



T a b l e  8 . N a t u r e  of infection of P i n k  d i s e a s e

N o. of 

h o l d i n g

T o tal No. 

of t r ees

T r e e s

infected

P e r c e n t a g e

1) T o tal n u m b e r  s u r v e y e d 100 - - -

2) M i l d 26 1 1 8 9 8 8 9 9 7 . 5

3) M e d i u m 39 1 4 0 5 6 6 1 3 4 . 3 5

4) S e v e r e 19 1 1 0 9 6 2 8 8 2 .6

Total 8 4 3 7 0 5 0 1 800 4 . 9



T a b l e  9. R e l a t i o n s h i p  b e t w e e n  a g e  of t h e  tree a n d  p i n k  infection 

a n d  its . p e r c e n t a g e

SI.

No .

A g e  of t r ees N o. of 

units

T o t a l  No. 

of t r ees

No. of

trees

infected

P e r c e n t a g e

1 3 12 3 8 6 5 128 3 . 0 5

2 4 13 3 2 7 9 2 3 5 7 . 1 6

3 5 11 4 4 4 7 148 3 . 3 2

4 6 12 4 4 5 4 116 2 . 6 0

5 7 12 4 5 4 8 166 3 . 6 5

6 8 8 6 1 0 8 7 5 0 1 2 . 2 7

7 9 2 9 7 0 33 3 . 4 0

8 10 2 311 17 5 . 4 6

9 11 10 6 8 9 8 167 2 . 4 2

10 12 1 9 2 0 20 2 . 1 7

11 13 1 1 2 5 0 20 1 .60



Plate 3. Treatment to control Pink disease





4.4.3 Control measures adopted

Out of the 100 units surveyed, infection of pink disease 

was observed in 84 holdings and 73.80 per cent of the growers 

were found adopting control measures against the disease. Out 

of the 62 cases where plant protection measures against pink 

disease was practiced, 87.00 per cent of the growers used 

Bordeaux paste (Plate 3) and 13 per cent used Thiride (Table 10) . 

Among the two fungicides, Thiride was found to be more effective 

(Table 11).

It is observed that 58 per cent of growers adopted 

prophylactic spraying against abnormal leaf fall disease and 29 

per cent of the growers used to spray branches and fork regions 

also, which reduced pink infection considerably. Lack of 

prophylactic treatment favoured the incidence of the disease in 

the remaining units.

With regards the frequency of inspection, 78.57 per cent 

of the growers inspected their plots weekly while 14.28 per 

cent visited daily and 7.14 per cent visited once in a month.

4.4 .4  Clonal susceptibility to pink

The data presented in Table 12 clearly indicates that 

RRII 105 is susceptible to pink disease. Out of the 100 holdings 

surveyed, 69 numbers had pink infection. Severe infection of



Table 10. Detection of the disease; control measures adopted against 
pink disease

Total Percentage

1) No. of units surveyed 100

2) No. of units infected .84 84.001

3) No. of holders adopting control 
measures

62 '73.80

4) Inspection for detection of disease

a) Daily - 14.28
b) Weekly - 78.57
c) Monthly - 7.14

5) a) Farmers adopting recommended 
dose of control measures

49 79.00

b) Farmers adopting inadequate dose 
of control measures

13 21.00

6) Farmers adopting prophylactic foliar 
spray

58 58.00

7) Farmers adopting • . ' trunk and fork 
application

29 50.00

8) Fungicide used
a) Bordeaux paste 54 87.00
b) Thiride 8 13.00



Table 11. Recovery of disease ( Pi'j\k )
No. of treated No. recovered

No. of 
infected

No. of 
plots treated

With 
Bordeaux paste With Thiride

With 
Bordeaux paste With Thiride

Units Trees Units Trees Units T rees Units T rees Units Trees Units T rees

84 1800 62 1695 54 1562 8 133 54 755 8 92

OJ-o



Table 12. Clonal variations for pink disease infection

Total No. Total No. 
of holdings of trees

Nature of infection
affected infected X Y Z

GT 1 11 322/6471 7 2 2

RRII 105 69 709/27689 19 34 17

RRIM 600 2 12/200 — 1

PB 235 2 750/2690 — 2

Total 84 1800/37050 26 39 19



pink in RRII 105 was noticed in 4 holdings while 36 had medium

infection. The clone GT 1 had only low infection in 9 holdings,

but none of the holdings had severe infection. The data of RRIM 

600 and PB 235 are not sufficient to draw any valid conclusion.

4 . 5  P o w d e ry  m ild e w

4.5.1 Nature of infection

The details collected are presented in Table 13. The 

powdery mildew infection was observed in 91 holdings, out of 

the 100 surveyed. Severe infection was observed in 20.87 per 

cent of the holdings (Plate 4 and 5) and 34.06 per cent had 

medium infection. Only 9 per cent of the holdings were free from

powdery mildew infection. The results show that powdery mildew 

is a very serious disease of rubber in Tellicherry taluk.

Defoliation/refoliation time can be taken as an index to

study the severity of damage caused by powdery mildew. If

period of defoliation/refoliation is for a short duration, the plants

will get over the infection quickly. When the period is prolonged

the damage is found to be severe. Ramakrishnan and Pillai (1962)

has confirmed the phenomenon. In the present study, it indicates

that in 97.8 per cent of the holdings the period of defoliation/

refoliation was spread over 2 months (Table 13. This clearly

shows that powdery mildew infection in this area was very severe
and causes heavy loss to the crop.



Plate 4, Powdery mildew disease (severely infected leaflets)



i ‘



Table 13. Nature of infection of powdery mildew disease

No. of
holdings
infected

No. of trees 
infected

Percentage

Area Trees

1) Mild 41 43.27 207»4 45.04

2) Medium 31 22.95 13412 34.06

3) Severe 19 14.64 6110 20.87

Total 91 80.84 40246

A) Not infected 9 17.99 5306 9.00

5) Defoliated/
refoliated

91

a) Within 2 weeks 2 2.20

b) Spread over 
2 months

89 97.80



Plate 5- Powdery mildew disease-severely infected (after 
defoliation^





It may be due to the poor fertility status of the soil 

and severe drought conditions prevailed. In such situations, the 

trees exhibit a much slower rate of growth of the leaves thereby 

exposing the leaves in a susceptible stage for infection for 

comparatively longer periods (Ramakrishnan and Pillai, 1982).

4.5.2  Control measures adopted against powdery mildew

Out of the 91 holdings infected by powdery mildew, only 

8.79 per cent adopted proper control measures (Table 14). Sulphur 

dust was used in 87.5 per cent of the holdings while the others 

used wettable sulphur. The disease was effectively controlled,

where 4 rounds of dusting with sulphur dust (Plate 6).

4 .5 .3  Clonal variation for powdery mildew

The popular clone RRII 105 was found to be severely

infected (18.42 per cent) by powdery mildew (Table 15). Out 

of the 100 units surveyed only 9 per cent holdings were free

from the disease, while all others had powdery mildew infection

at varying intensity. The clone GT 1 was severely infected in

45.45 per cent of the cases and none of the holdings were free

from infection. As the number of holdings with RRIM 600 and

PB 235 were less in number, no clear conclusion about the

disease intensity in these clones could be arrived at.



Plate 6. Sulphur dusting against powdery mildew disease





Table 14. Control measures adopted against powdery mildew

No. of 
holdings

Percentage

1) No. of units surveyed

2) No. of units infected

3) No. of holders adopting 
control measures

A) Fungicide used

a) Sulphur dust

b) Wettable sulphur 

5) i) Cost of chemical

ii) Cost of labour

Total

100

91

8

91 .00 

"8.79

7 87.50

1 12.50

Rs.302.35 (for 4 rounds) 

Rs.131.80 (for 4 rounds)

Rs.434.15



Table 15. Clonal variation for powdery mildew disease 
infection

Clone Nature of infection Total No. of 
holdings 
affectedNo

Mild
%

Medium 
No. %

Severe 
No. %

GT 1 1 9.09 5 45.45 5 45.45 11

RRII 105 37 48.68 25 32.90 14 18.42 76

RRIM 600 1 50.00 1 50.00 - - 2

PB 235 2 100.00 - - - -

Total 41 31 19 91



Pillai ^  a]̂ . (1980) reported that GT 1 is tolerant to

the disease while in the present investigation, the clone was 

found to be severely infected in nearly 50 per cent of the area. 

Thus the present study clearly shows that the popular clones 

RRII 105 and GT 1 are susceptible to powdery mildew and the 

growers are to be kept aware of the seriousness of the disease 

and proper plant protection measures to be taken to check the

incidence of the disease.

4 .6  E x p e n s e s  f o r  p la n t  p r o te c t io n  m e as u res  f o r  t h e  t h r e e  m a jo r

d is e a s e s

The actual cost incurred for the control of abnormal leaf 

fall by the growers of Tellicherry taluk was Rs.596.25 per hectare 

while it was Rs.2500/- as per the recommendations of the Board, 

when Boredaux mixture was used (Table 16). This shows that 

the small growers are using only one fifth of the recommended

dose of fungicide. When the grower uses microns to spray, there

was no difference in case of actual and the recommended practice. 

Though majority of the growers had taken steps to control pink 

disease, the control measures adopted for pink disease also was 

found inadequate. The actual cost incurred was Rs.68.00 whereas 

it would beRs.135/-as per recommendations. Thus the small growers 

were not adopting adequate control measures as per the 

recommendation of the Board. They were using less quantities



Table 16. Expenses for plant protection measures for the 
control of the diseases, per hectare

Disease Cost of 
chemical

Cost of 
labour

Total Percentage 
of units

1. Abnormal leaf fall disease

A. Rocker sprayer with 
Bordeaux mixture

79.00

a) Actual cost
b) Cost as per 

recommendation

545.00 
1175.00+ 

75 00

51 ,^5 
1250.00

596.25
2500.00

B, Low volume spraying 

i) Aerial

1.7<0

a) Actual cost 112 5̂.00 375.00 1500.00
b) Cost as per 

recommendation
1U5.00 375.00 1500.00

ii) Micron 19.30

a) Actual cost
b) Cost as per 

recomnendation

735.00
735.00

305.00
305.00

1040.00
1040.00

2. Pink disease

A. Bordeaux paste 81.10

a) Actual cost
b) Cost as per 

recommendation

103.90
225.00

54.50
200.00

158.40
425.00

B. Thiride 12.90

a) Actual cost 18.00 50.00 68.00
b) Cost as per 

recommendation
35.00 100.00 135.00

3. Powdery mildew disease

A. Sulphur treatment 8.84

a) Actual cost
b) Cost as per 

recommendation

302.35 
336.00

131.80 
324.00

434.15
660.00



of chemicals in case of abnormal leaf fall and pink and hence 

measures adopted were either insufficient or less effective. It 

was very conspicuous in the case of Bordeaux mixture spraying. 

The actual recommendation is 50 kgs of c opper sulphate per 

hectare. In the case of low volume spraying with oil based 

fungicides the quantity of chemical used was satisfactory.

In the case of powdery mildew disease, only few farmers 

adopted control measures but were satisfactory. Since RRII 105 

is highly susceptible to powdery mildew, the infection was found 

very common in Tellicherry taluk.



^ ^ u m m a r y  a n d  Q o n c t u s i o n s



A surve y was conducted to study the incidence of three 

major diseases of rubber, namely abnormal leaf fall, pink and

powdery mildew in Tellicherry taluk of Kerala state. The clonal 

susceptibility, percentage of damage, control measures adopted 

by growers and its recovery from disease were evaluated. Out

of the 100 units surveyed, abnormal leaf fall occured in 88 

holdings, pink in 84 units and powdery mildew in 91 units. Most 

of the units were infected by more than one disease. In 67 units 

the trees were infected with all the three diseases. Among the

incidence of three diseases, powdery mildew incidence was 

maximum in the area surveyed. The farmers* ability to detect 

the disease symptoms at early stages was very poor compared 

to the other two diseases. Maximum tolerance to abnormal leaf 

fall disease was noticed in RRII 105 and GT 1. Since the planting

material was RRII 105 in majority of cases, the leaf retention 

during monsoon was satisfactory even without prophylactic spraying. 

Hence the growers who have planted with RRII 105 were found 

to forgo the generally accepted practice of prophylactic spraying 

with copper fungicides before the onset of monsoon. Generally 

mild infection of leaf fall was found, not^cause crop loss. If 

spraying is not done in one season, susceptible clones experience 

crop loss. If the benefit can cover the expenditure on plant



protection, then spraying is advantageous. Prophylactic spraying 

was found necessary in Tellicherry taluk for all the clones except, 

RRII 105.

Maximum incidence of pink was noticed in RRII 105 and 

minimum in PB 235 among the four clones found in the surveyed 

area. Bordeaux paste was the common fungicide used for the control 

of pink disease. Only few growers knew the correct method of 

preparation and application of Bordeaux paste. Careless treatment 

of the infected part and improper disposal of the infected plant 

parts were found to provide large inoculum for the repeated 

infection of the disease. The growers failed to detect the disease 

at the initial stages or sufficiently early to carry out effective 

control measures. Use of Thiride may be popularised, since it 

was found more effective in rainy season. Growers are to be 

made aware of the early symptoms of the disease, so as to enable 

early detection. Demonstration classes with the help of visual 

aids would be of great use.

Though powdery mildew disease was very common in the 

surveyed area, most of the growers were found ignorant about 

the disease and its control measures. Prophylactic dusting is 

to be insisted at the time of bud break especially in areas 

where the incidence of powdery mildew was observed in the 

previous years. Four to six rounds of dusting should be done



when the disease is noticed to protect the tender flushes fully.

RRII 105 was found susceptible to powdery mildew infection.

Due to leaf fall, extra weeding is also found necessary.

Now powdery mildew disease appears to be the most severe disease 

in Tellicherry taluk.

The protective measures against powdery mildew are not

adopted by the small growers mainly for want of plant protection 

equipments and its availability in time and the difficulty in

procuring sulphur dust. Disease tolerant clones may be planted

in future. Monoclone planting may be discouraged, to regulate

the maladies of epidemics in future.

The need for an intensive extension education programme

to create awareness among small growers about the disease and

its timely control is evident from the present study.
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MAJOR DISEASES AFFECTING RUBBER AND ITS CONTROL MEASURES BY 
SMALL RUBBER GROWERS OF TELLICHERRY TALUK

PROFORMA

1. Name and address of the owner

2. Register No./Permit No.

3. Year of planting

4. Extend of the area

5. Terrain of land

6. Proximity of water source

7. Approximate elevation

8. Planting material

9. Average yield/ha/annum

10. Proximity to other estate

11. Location of the holding

12. Disease incidence 
(Name of disease)

13. How the extension activity 
reached him in identifying the 
disease

14. Remarks •

12.1 PINK DISEASE

a) Nature of infection

b) Intensity of infection

c) No. of trees affected

d) Trees with crown chopped

Age

ha.

Sloppy/Flat/Steep

Inside the plot/Outside the plot

Clonal/Bud (clone)

Adjacent/ Kms

X/Y/Z*

Mild/Medium/Severe

(Total trees present in the 
holding )

Without treatment/Even after 
treatment



e) Control measures adopted 

i) Fungicide used 

ii) Mode of application

iii)  Prophyllatic spraying done 
or not

iv) Whether sprayed on trunk, :
fork branches with 1% bordeaux 
mixture

v) Whether removed part is 
burried

vi) Cost of control measures 
adopted

f) Reason for not adopting control 
measures

g) Nature of inspection by the 
grower

h) If any infected plant is seen 
nearby

i) Knowledge of the planter in 
disease symptoms and its 
detection

j) Knowledge of the planter on 
plant protection technique

k) Additional information if any

Yes/No

Bordeaux Paste/Thiride/Others

High volume/Low volume/Micron- 
AAerial/Not sprayed

Yes/No
Date of spraying 
Interval of spraying

Yes/No

: Monthly/
2 months

1. Cost of chemical Rs.
2. Cost of labour Rs.

Daily/Weekly/Monthly

Yes/No Age

Poor/Satisfactory/Good

Poor/Satisfactory/Good

Note; X - Initial Cobweb stage; Y - Latex oozing out stage 
Z - Sprouts and drying stage
Mild - Below 25%; Medium - Between 25-50%; Severe - Above 50%

12.2 ABNORMAL LEAF FALL DISEASE

a) Nature of infection

b) Whether prophylactic spraying 
done or not

c) Chemical used

d) Method of spraying

Mild/Severe/Medium/No infection 

Yes/No

Bordeaux mixture/Copper Oxychloride 

Rocker/Power sprayer/Helicopter



e) Interval of spraying

f) Spraying done after infection 
or before infection

g) Cost of spraying

h) Efficiency of spraying

i) Extent of damage of individual 
plants

j) Knowledge of the planter in 
preparation of bordeaux 
mixture

k) Knowledge of the farmer in 
spraying techniques

1) Other information if any

m) Reason for not adopting 
control measures, if not 
already adopted

Two m'onths/Once in a year 

After/Before

1. Cost of chemical Rs.
2, Cost of labour Rs.

Total Rs.

Poor/Satisfactory/Gcod

Mild/Medium/Severe

Poor/Satisfactory/Good 

Poor/Satisfactor y/Good

12.3 POWDERY MILDEW DISEASE

a) Nature of infection

b) Plant protection method 
adopted

c) Time of application of the 
fungicide

d) Interval of sulphur dusting

e) Cost of dusting

Cost of chemical 
Cost of labour

Mild/Medium/Severe/Not infected 

Sulphur dusted/Not dusted

Before/After infection started

Initial round/After 10 days/ 
after 20 days/30 days

1st round 2nd round 3rd round



f) No. of trees defoliated/ 
refoliated

g) Leaf retention after dusting

h) Knowledge of the farmer in 
dusting technique

Within 2 weeks/Spread over
1 month

Good/Average/Poor 

Poor/Satisfactory/Good

i) Remarks



SI.No. Name of Village Total
units

Serial number of units

1 Kappad 6 10, 67, 21, 25, 49, 70
2 Kolakkad 3 72, 73, 82
3 Kottiyoor 10 6,

29,
7, 11, 12, 13, 14, 15, 
54, 56

4 Kelakam 7 4, 2, 5 , 8, 9, 55, 81
5 Manathana 5 19, 31, 48, 85, 86
6 Cheruvancherry 2 75
7 Vekkalam 2 26, 84
8 Muzhakkunnu 5 34, 37, 42, 44, 99
9 Aralam 2 3, 100

10 Kolayad 12 22,
60,

27,
61,

28,
63,

31,
65,

52, 58, 
71

11 Tholambra 5 36, 51, 78, 83, 98
12 Thillankery 2 66, 67
13 Keezhoor 2 40, 91
14 Chavassery 2 45, 97
15 Kolari 3 32, 33, 38
16 Koodali 4 35, 43, 66, 79
17 Pazhassi 1 87
18 Sivapuram 2 57, 77
19 Kannavam 3 41, 53, 64
20 Manantheri 2 59, 74
21 Thrippangottoor 5 92, 93, 94, 95, 96
22 Vellarvally 8 16,

69,
78,
76

20, 25, 50, 68,

23 Payam 7 39, 46, 47, 80, 88,'89, 90



SI.No. Name and address of the grower

1 Sri.G. Neelakantan Nair, Adackathode, Keiakam,P.O.
2 Sri.Mathew Kaniyamparambil, Kelakam, P.O.
3 Sri.Joseph Chembarathinkal, Ambayathode
4 Smt.Mary Cheriyan, Panachiyil, Narikothemala
5 Sri.E.T.Luka, Eruppakkathu, Adackathod
6 Sri.Joseph, Pendanath, Chungakkunnu
7 Sri.K.K.Devasia, Kalappurakal, Kanichar
8 Sri.Mathen, Kurumbikulam, Adackathode
9 Sri.C.V.Chacko, Parumathara, Chettimpumba

10 Sri.T.T.Varkey, Thodangazhiyil, Chungakkunnu
11 SmtAnnamma Joseph, Kunnampally, Chungakkunnu
12 Sri.Joseph, Kalathil, Chungakkunnu
13 Smt.Thressia, Vadakke Amkkathe, Chungakkunnu
14 Sri.Thomas, Anikkethe, Chungakkunnu
15 Sri.Mathew Arikkathe, Chungakkunnu
16 Sri. V.A.Antony, Vadakkemalanjaral, Thettivazhy
17 Smt.Mary Michael, Koodakkathu, Thondiyil
18 Sri.P.N.Purushothaman, Parappallil, Perumpunna
19 Sri.P.A.Mathew, Pamplaniyil, Manathara
20 Smt.Elikutty Thomas, Vichattu, Peravoor
21 Sri.Mathai Kuriakose, Adhikarathu, Kolakkad
22 Sri.M. A. Joseph , Pyar land, Nedumpoil
23 Sri.Joseph, Kakkaramattathil, Kolakkad
24 Sri.Abraham Thomas, Malath, Poolakkutty
25 Sri.Aryappally Krishnan, Peravoor, Kunithala
26 Sri.T . J. Lukose, Thengumpallil, Perumpunna
27 Sri.Joseph, Padinharakochuveettil, Nedumpoil
28 Sri.A.V.Mathew, Ayathumkudy, Nedumpoil
29 Sri.Mathew, Thangamthottil, Chungakkunnu
30 Sri.Vattiyil Thomas, Madappuvachal,P.O. , Manathara



SI.No. Name and address of the grower

31 Smt.Mary Jacob, Madakakuzhy, Kolakkad
32 Sri.P.Gopalan Nambiar, Chandralayam, Porora,P.O.
33 Sri.Kariath, Sameera, Shabeena Manzil, Mattanur
34 Sri.A.M.Cheriyan, Akkal, Muzhakkunnu, P.O.
35 Sri.K.K.Abdul Khader, Kunnupuvath, Mundary,P.O.
36 Smt.Leelamma George, Vettikkattu, Tholambra
37 Sri.T.Sankara Varrier, Sreekailas, Muyhikkunnu Bazar
38 Sri.C.P.Narayanan Nambiar, Karayi, Mattannur College,P.O.
39 Sri.U.K.Narayanan, Oothoornikalayil, Iritty,P.O.
40 Smt.Chandroth Sara, Kunjamina, Vilakode,P.O.
41 Sri.K.Krishna Kurup, Thodikalam, Kannavanu, P.O.
42 Sri.P.N.Thankappan, Pathirikkal, Muzhakkunnu
43 Smt.P.K.Padmavathy, Padmalayalam, Pattanur
44 Sri.K.M,Varkey, Karithadathil, Perumpunna
45 Sri. P. Muhammed, Prathibha, Thona, Kannur-12
46 Sri.M.D.Mathai, Mezhukunnel, Payam,P.O.
47 Sri.M.K.Kunhiraman, Madathil, PPayam East,P.O.
48 Sri.T.V.Joseph, Thurakal, Thondiyil,P.0.
49 Sri.K.J.Chako, Kulavadikkara, Chegorne, Kanichar,P.O.
50 Sri.V.D.Varghese, Vadakkemulanjanal, Perumpunna
51 Sri.Ittiavirah Joseph, Pallivathukkal, Alachery,P.O.
52 Sri.K.Kunhikkannan, Kandmbilli, Kolayad
53 Sri.Karyankal Benny Bus, Edayar,P.O.
54 Sri.T.Chacko, Ezhumalyil, Chungakkunnu,P.O.
55 Sri.Joseph, M.V., IMadappalikunnel, Kelakam,P.O.
56 Sri.K.J.Thomas, Kudipara House, Chungakkunnu,P.O.
57 Sri.V.Moidu, Sameera Manzil, Sivapuram,P.O.
58 Smt.Marykutty, K.C., Madhavappallil, Kolayad,P.O.
59 Smt.A.K.Shylaja, Chanchal Rubber Estate, Mananthora,P.O.
60 Sri.P.N.Prakasan, Chandroth, Alachery, P.0 .



SI,No. Name and address of the grower

61 Smt.Alice, Kudakachira, Kolayad,P.O.
62 Sri. Kolachery Raman, Machoormala, Thillamkery, P.0.
63 Sri.Variyath Joseph, Alacherry , P.O.
64 Sri.K.C.Sebastian, Kariankal, Edayar, Kannoth,P.O.
65 Sri.Marikkoli Chandran, Mattannur,P.O.
66 Sri.K.Mohan Namboodiri, Krishna Nivas, Kara-Kayani, P.O.
67 Sri.C.K.Divakaran, Thiilankery, P.O.
68 Dr.M.T.Mathew, Manimala, Thondiyil,P.O.
69 Sri.Kolappurath Nanu, Perumparamba, Iritty,P.O,
70 Sri.Abraham Kunnel, P.O.Kolakkad
71 Sri.M.C.Mathew, Mattathil, P.O.Thondiyil
72 Sri. Fabian Thomas, Ayilookunnel, Kolaklad, P.O.
73 Sri.Mathew Thottathil, P.O.Poolakutty
74 Sri.A.K.Rajagopalan, eivens Manager, Maratheri,P.O.
75 Sri.Joseph, Adihirayil, Cheruvancherry , P. 0.
76 Sri. Puthenpurackal Narayanan, Maringodi, Perumponnu,P.0.
77 Sri.A.K.Mayan, Soudha Industries, Sivapuram,P.O.
78 Sri.C.V.Ulahannan, Cheruparambil, Tholembra,P.O.
79 Sri.P.M.Easwaran Namboodiri, Pattannur,P.O.
80 Sri.EmmanualThodukayil, Kunnoth, Kiliyanthara,P.O.
81 Sri.P. J .Baby , Parakottil, Kelakam,P.O.
82 Sri.Joseph, Pampadiyil, Kanichar, P.0.
83 Smt.Mary Thomas, Cheriyakal, Tholembra,P.O.
84 Sri.Chacko, Kunnath House, Perumpunna,P.O.
85 Smt.Rosa, Kokkatt, Manathara,P.O.
86 Sri.A.J.Mathew, Edavathuthazhe, Manathara,P.O.
87 Sri.Kuniyil Mammed, Cheriyandi House, P.R.Nagar, P.O.
88 Sri.T.K.Kunhiraman Nair, Harimandiram, Madathil, Iritty
89 Sri.Ulahanna, Parackal, Uilamana, Kiliyanthara,P.O.
90 Sri.M.G.George, Mundayaniyil, Kiliyanthara,P.O.



SI.No. Name and address of the grower

91 Sri.Thomas, Uzhunnalil, Puthussery, Iritty,P.O.
92 Smt.Aleyamma Abraham, VKK Estate, Cheruvancherry, P.O.
93 Sri.Cheriyan Skariah, Panachal, Narikkottumala,P.O.
94 Sri.Abraham Abraham, V.K.K.Estate, Cheruvanchery, P.0.
95 Smt.Annamma Abraham, Narikkottumala,P.O.
96 Smt.Aleyamma Kuriakose, Illickal, Narikodi,P.O.
97 Sri.N.V.Narayanan, Nalla Veedu, P.O.Chavassery
98 Sri.Konnayil Thomas, Pothukuzhy, P.O.Tholembra
99 Smt.M.S.Ammini Amma, Valiplackal, Edathotty, Muzhakunnu,P.0.

100 Sri.Joseph, Madokkavunkal, Karikkottukari, Koomathode,P.O.


