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P aper  p re se n ted  a t  th e  R u b b e r  P lan te r s '  C on fe rence  India. 197 4  
he ld  on 4 th  & 5 th  Ja n u ary .  1 9 7 4

A B S T R A C T

G G l se e d in g s  p la n te d  in 196 6  in an  e s ta t e  in Kerala, w e re  fertilized dur ing  
its im m ature  p h a s e  u s in g  NPK m ix tu res  hav ing  a h igh  p ro p o r t io n  o f  p o ta s s iu m  and  
p h o s p h o r u s  in re la t ion  to  n i t ro g e n .  W h e n  th e  t ree s  w e r e  b r o u g h t  u n d e r  ta p p in g  
o n  a S /2 ,  d / 3  sy s te m  In S ep te m b er .  19 7 1 ,  an  u nusua l ly  hi'gh yield, tw o  to  th ree
t im as  t h e  norm al,  w a s  o b ta in e d  and  la te -d r io p in g  w a s  a l s o  n o t ic e d .  W ith in  a few  
m o n th s ,  in c id en c e  of b ro w n  b a s t  b ecam e ev id e n t .  It w o u ld  a p p e a r  from th e  m anu-  
riai h is to ry  a n d  th e  resu lts  of ana lys is  of soil, leaf an d  la tex  sam p les  t h a t  u n b a la n ­
ce d  nu tr i t ion  of th e  t ree  may b e  re sp o n s ib le  for th e  u n h e a l th y  sym ptom s.  The  
s tu d y  s h o w s  t h a t  h ig h  in te n s i ty  o f  ta p p in g  or f requency  o f  th e  w o u n d in g  p rocess  
p e r  s e  is n o t  th e  ca u se  of th e  ty p e  of browri b a s t  o b se rv e d  in th e  e s ta t e .  The 
p r 0 c 3 s s  of long  d u ra t io n  of f lo w  o r  w i th d ra w a l  o f  a large q u a n t i ty  o f  la tex  resu l­
t in g  in th e  loss  of a crit ical q u a n t i ty  of m a ter ia ls  from th e  t ree s  in a relatively 
s h o r t  per iod  a p p e a rs  to  be  a p r e - c o n d i t io n  for th e  d e v e lo p m e n t  of th is  ty p e  o f  
b ro w n  bas t.

T h e  yie ld po ten t ia l  of H e v e a  b r a s i -  m uch  p ro lo n g e d  d u ra t io n  usua lly  hera ld s
l ie n s is  m ay b e  c o n s id e re d  to  b e  d e p e n d e n t  th e  o n s e t  of b ro w n  b as t .  T h o u g h  th e re
mainly  on  tw o  fac tors :  (i) th e  ra te  has  been  n o  d e ta i le d  an d  sys tem a tic  s tu d y
of b io s y n th e s is  o f  . ru b b e r  and  (ii) th e  o f  th e  effec t o f  fertilizers on  rate  and  du ra -
ra te  an d  d u ra t io n  of la tex  f lo w  on  t ion  of la tex  f low , th e re  are  repo r ts  (Beau-
ta p p in g .  The  first fac to r  is mainly  a fils, 1957 ; Bo lton  an d  Shorrocks ,  1961 ; 
g e n a t ic  o n e  an d  is maximum u n d er  o p -  P ushpara jah ,  1 9 6 6 ;  R ubbe r  Research  Insti-
t im um  c o n d i t io n s  o f  nu tr i t ion  a n d  o th e r  e c o -  tu te  o f  M alaya, 1 9 6 7 ;  Collier an d  Low e,
logical fac to rs .  The  s e c o n d  fac to r  a lso  1 9 6 9 ;  P ushpara jah ,  1969) '  o f  th e  influence
a p p e a r s  to  have  a g en e t ic  c o m p o n e n t  (Mil- of mineral n u tr ie n ts  on  s ta b i l i ty  of la tex  or
ford e t a l . .  1 9 5 9 ) ,  b u t  it is defin ite ly  am en- la tex  f low , w h ic h  ind ica te  a p o s s ib le  re-
ab le  to  m a n ip u la t io n s  by ex ternal f ac to rs  la t io r ish ip  b e tw e e n  nu tr i t ion  an d  la tex  flow ,
like s t im u la tion  (B oa tm an ,  1966; R u b b e r  The  mineral nu tr i t ion  o f  th e  tree  is th u s
R esearch  In s t i tu te  o f  Malaya. 1961 a)  o r  in t im ate ly  c o n n e c te d  w i th  its hea l th  and
a l te ra t io n  in soil m ois tu re  regime (Se thura j  p roductiv ity .  In th is  p a p e r  an  a t te m p t  has
an d  G eorge.  1 9 7 3 ) .  U nder  a normal ex- been  m a d e  to  rep o r t  an d  d isc u ss  a d iso rder
p lo i ta t io n  sy s tem  a very sh o r t  dura tion  of o f  H e v e a  b r a s i l i e n s i s  • in S o u th  India,
f lo w  sign if ies  an  a t te n u a te d  yield, an d  a w h ic h  -appears  to  be  re la ted  to  nutrition.



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

G G l s e e d l in g s  p la n te d  in 1 9 6 6  in an  c o m m e n d a t io n s  o f  R u b b e r  Board. In T a b le -
e s ta t e  in K ottayam  d is t r ic t  o f  Kerala S ta te  1 is g iven  a com p ara t iv e  s t a t e m e n t  o f  tlie
w e r e  fertilized dur ing  imm aturity  usin'g NPK fertilizer p rac tice  fo l lo w ed  in th e  affec ted  
m ix tu res  c o n ta in in g  a h ig h e r  p ro p o r t io n  o f  a rea  o f  th e  e s ta t e  a n d  th e  fertilizer recom -
K an d  P in co m p a r iso n  to  th e  fertilizer r e -  m e n d a t io n s  o f  R u b b e r  Board.

T able  -  1

F e r t i l i z e r  s c h e d u l e  f o l l o w e d  i n  i h e  e s t s a t e  a n d  f e r t i l i z e r  

r e c o m m e n d a t i o n  o f  R u b b e r  B o a r d

N utr ien ts  supp l ied th ro u g h fertilizers in g / t r e e

P eriod  of A s per  p rac t ice  fo l lo w ed As per  R ubbe r B o a rd 's
1 1 1 W W 1

ap p l ic a t io n
• in th e  e s ta t e rec o m m en d a t io n

N P 2 O 5 < 2 ^ N ^ 2 ^ 5 K2  0 Mg 0

1 9 6 6  S e p te m b e r 22 31 26 22 22 9 3 .4

1 9 6 7  M a r c h - A p r i l  
S e p t .  -  Oct.

T • 68  
J

97 81 9 0 9 0 3 6 1 3 .5

1 9 6 8  M a r c h - A p r i l  
S e p t .  -  Oct.

9 0 129 108 1 1 0 1 1 0 4 4 1 6 .5

1 9 6 9  M a r c h - A p r i l  
S e p t .  -  Oct-

■j 112  
J

1 6 0 134 90 9 0 36 13 .5

1 9 7 0  M arch -  April 
S e p t .  -  Oct-

1
J
1 1 8 0
1

257 216 90 9 0 36 1 3 .5

1971 M a r c h - A p r i l  
•  S e p t .  -  Oct. J

1 41 28 1 2 0 90 9 0 36 1 3 .5

513 702 6 8 5 4 9 2 4 9 2 197 7 3 .9

1972 No m a n u r in g

* In th e  e s ta t e ,  a p p l ic a t io n  w a s  d o n e  in o n e  s ing le  do se .

Note; In th e  e s t a t e  N w a s  ap p l ie d  a s  urea a n d / o r  am m onium  s u lp h a te ,  Pg O ^ a s  
rock p h o s p h a te  an d  KgO a s  m uria te  o f  p o ta sh .



In S e p te m b e r .  1971 th e  t r ee s  w ere  b ro ­
u g h t  u n d e r  ta p p in g  oh  a S /2 ,  d / 3  sys tem . 
An unusua lly  h igh  y ie ld ,  tw o  to  th ree  tim es 
t h a t  normally  reco rded  fo r  su c h  p la n t in g  
materia l in t h e  area,  w a s  o b ta in e d ,  an d  la te-  
d r ip p in g  w a s  n o t ic e d  in m any  o f  th e  trees .  
W ith in  a b o u t  th ree  m o n th s  a num ber  of 
tree s  had  g o n e  partia lly  or co m p le te ly  dry, 
an d  w i th in  a yea r  m any  m ore  o f  th e  l a t e -  
d r ip p in g  t ree s  b ecam e dry. a n d  th e  sy m p to m s 
a s so c ia te d  w i th  b ro w n  b a s t  w ere  clearly  
ev iden t .

On 1 2 th  O ctobe r ,  1 9 7 2  soil , leaf an d  
la tex  sa m p le s  w e re  co l lec te d  from th e  a ffec­
te d  area.  Leaf sa m p le s  w ere  co l lec te d  from 
a p p a re n t ly  normal, la te -d r ip p in g  an d  b ro w n  
b as t -a f fe c te d  t ree s ,  ten  in e a c h  g roup .  Latex 
sa m p le s  w ere  a lso  co l lec te d  from ea ch  tree  in 
th e  a p p a re n t ly  normal an d  la te -d r ipp ing  
g ro u p s .  Bark sa m p le s  w e re  c o l le c te d  in J u n e ,  
1 9 7 2  from t a p p e d  a n d  o p p o s i t e  s id e s  of

b ro w n  b a s t-a f fe c te d ,  la te -d r ip p in g  an d  a p p a ­
rently  norm al t r ee s  in th e  a f fec ted  area-

Soil an d  leaf sa m p le s  w e re  a n a ly se d  
fo l lo w in g  th e  m e th o d s  d esc r ib ed  by  P ush-  
p a d a s  e t  al .  (1 9 7 2 )  w i th  t h e  ex c ep t io n  
th a t  Ca a n d  Mg w ere  d e te rm in e d  in a 
Hilger & W a t t s  A tom ic  A b so rp t io n  S p e c ­
t r o p h o to m e te r  u s ing  s t ro n t iu m  ch lo r ide  as  
re leas ing  a g e n t .  Latex ana lys is  for dry 
rubber  c o n te n t ,  to ta l  so l id s  an d  n itrogen  
w a s  ca rried  o u t  as  pe r  th e  m e th o d s  of 
Indian S ta n d a rd s  In s ti tu t ion  ( 1 9 6 6 ) .  K in 
la tex  w a s  e s t im a te d  f lam e-pho tom e tr ica l ly  
us ing  a m odified  m e th o d  of G yss  and  
M enon  (1 9 6 0 ) ,  The  m e th o d  d u e  to  T u n n i -  
cliffe (1 9 5 5 )  w a s  fo l low ed  for de term i­
na t ion  of P in latex, an d  M g w a s  e s t im a ­
te d  in an ac id  e x t ra c t  o f  th e  a s h e d  sam ple  
us ing  A tom ic  A b so rp t io n  S p e c t r o p h o t o ­
meter.

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

R esu lts  of an a ly s is  o f  soil , leaf an d  4  respectively-  Deta ils  o f  th e  o u tp u t  of 
la tex  sa m p le s  are  g iven  in T a b le s - 2 ,  3 an d  n u tr ie n ts  th ro u g h  la tex  are  g iven  in T ab le -5 .

T ab le  -  2

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

D ep th  o f  soil A vailab le  n u tr ie n ts  in m g / 1 0 0  g soil

sam pling  in cm P '  K Mg Ca pH

0 - 3 0 M 1.3  L 2 .5 M 1.1 4 .3 5 .0

3 0 - 6 0 L 0 .2  L 2.1 L 0.5 0 ,5 5.1

L — Low, M -  M edium

T h e  h e te ro g e n e i ty  of t h e  p la n t in g  m a ­
terial in th e  a rea  an d  th e  fac t  t h a t  sam p les  
o f  soil , leaf an d  la tex  w e re  co l lec te d  one  
y ea r  a f te r  th e  o p e n in g  of th e  t ree s  vitiate  
th e  in te rp re ta t io n  o f  results* It is a lso  n o t e ­

w o r th y  th a t  th e  t r ee s  w e re  n o t  m anured  
in 1972 .  N ev e r th e le ss ,  it c a n  be  se en  from 
T a b l e - 2  t h a t  ava i lab le  P a n d  Mg i a  th e  soil 
are  lo w  to  m edium  an d  ava i lab le  K lo w .  
A vailab le  ca lcu im  in soil rem ains lo w  in sp i te



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

(A verage  v a lu es  o f  sa m p le s  from 10  t ree s ,  e x p re s s e d  o n  dry  m a t te r  bas is )

C o n d i t io n  of 
th e  tree s

N % P% K% M g %

Apparently
normal
Late-dripping

Dry

M 2.99 M 0.24 L 0.81 H 0.33

H 3.51 iVi 0.23 M 1.Q9 H 0.31

H 3.43 M 0.23 L 0.95 H 0.37

C a % K/Ca K/P N/K

1.19 0.68 3.38 a.69

Q.84 1.30 4.74 3.22

0.79 1.20 4.13 3.61

L -  low, M -  Medium, H -  High

o f  t h e '  fairly heavy  a p p l ica t io n  of rock 
p h o s p h a te .  T a b l e - 3  s h o w s  th a t  e v e n th o u g h  
th e re  has  b ee n  c o n s id e ra b le  d ra in a g e  of 
n u tr ie n ts  th ro u g h  latex, ( T a b le -5 ) ,  th e  N and  
K va lues  of th e  leaf sa m p le s  from la te-dr ip­
p in g  tree s  are  h ig h e r  th a n  th o s e  from the  
a p p a re n t ly  normal t rees .  A c c o rd in g  to  the  
in te rp re ta t io n  of n u tr ie n t  ra t ios  in leaf 
(Beaufils, 1957) ,  th e  K/P a n d  N/K ra tios  of 
leaf sam ples  from late-dripoing t ree s  in d i ­
c a te  ab n o rm a li ty  d u e  to  e x c e s s  K. This is 
in a g re e m e n t  w i th  th e  h igh  rate  o f  K a p ­
p l ica t io n  in th e  a f fec ted  area  (T a b le -1 )  
But it is ra the r  s t r a n g e  th a t ,  in sp i te  of 
th e  heavy  K ap p l ic a t io n .  Mg c o n t e n t  of the  
leaf sa m p le s  rem ains  hig'T, a n d  s tranger  
still is th e  fac t  t h a t  th e re  is n o  c o n c o m i­
t a n t  inc rease  in th e  la tex  Mg. T h e  differ­
e n c e  b e tw e e n  th e  K/Ca ra t io s  of leaf sam ­
ples  from normal an d  la te -d r ip p in g  trees  is 
a lso  remarkable. R esu l ts  o b ta in e d  by 
S u lo c h a n a m m a  (1 9 7 3 )  on  a n a to m ica l  s tu d ie s  
o f  bark sa m p le s  s h o w  t h a t  in th e  case  of 
bark from b ro w n  b as t-a f fec ted  trees  th e  
la tex  v e s se ls  are  irregular in sh a p e  an d  a 
g co d  num ber  of them , b o th  on  th e  ta p p in g  
an d  o p p o s i t e  s id e s ,  are rup tu red .  Redd ish  
b ro w n  c o lo u ra t io n  a ro u n d  la tex  v esse ls ,  
m eris tem atic  zo n e  an d  n o d u le  form ation  are 
a lso  noticed.-  The  bark sam ples  from late- 
d r ip p in q  an d  a p p a re n t ly  normal t ree s  are 
free from rup tu red  v esse ls ,  e v e n th o u g h  
redd ish  b ro w n  c o lo u ra t io n  is n o t ic ed  p a r t i - 
cularly  In sam p les  from la te -d i ip p in g  trees .  
H o w ev er ,  in th e  ca se  o f  bark sa .np le  from

o n e  la te -d r ip p in g  t r e e  w h ic h  b ecam e d ry  
w i th in  a fe w  m o n th s ,  la tex  v e s se ls  in fhe  
bark sam ple  from th e  ta p p in g  s ide  ( b u t  n o t  
in th e  s a m p le  from th e  o p p o s i t e  s ide )  are 
se en  rup tu red .

R e gard ing  th e  p ro p e r t ie s  o f  la tex  re ­
p o r ted  in T ab le -4 ,  it is d ifficult to  d e l in e a te  
g e n e t ic  d if fe rences  from  th o s e ,  if any , g e n e ­
ra ted  by  la te -d r ip p in g .  M oreover,  th e  p ro ­
per t ie s  of la tex  d u r ing  th e  Initial pe r iod  of 
ta o p in g  are  n o t  k n o w n ,  a n d  a s  su c h  it is 
n o t  p o s s ib le  to  c o n c lu d e  w h e th e r  th e  o b ­
se rved  d if fe rences  in p ro p e r t ie s  b e tw e e n  
th e  t w o  latices a re  th e  c a u s e  or c o n s e q u e n c e  
o f  la te -d r ip p in g  B u t i t  can  b e  s e e n  t h a t  
th e  la t ices  from t ree s  in th e  affec ted  a /ea .  
w h e th e r  from a p p a ren t ly  normal o r  l a t e -  
d r ip p in g  t ree s ,  are  in genera l  lo w  in Mg 
c o n t e n t  an d  h igh  in P a n d  X  c o n t e n t s  in 
c o m p a r i s o n 'w i t h  th e  va lues  rep o r ted  in 
li terature ( In s t i tu t  d e s  R e ch e rc h es  su r  le 
C a o u te h o u c  e n  Indoch ine .  1 9 5 6 ;  P a a r d e -  
kooper .  1 9 6 5 ;  Low e, 1 9 6 8 ;  Chai Kim C hun 
e t  a l ,  1 9 6 9 ;  Collier  a n d  Lowe, 1969 ; P u sh -  
para jah ,  1 9 6 9  an d  S ea l in g  an d  C h u a ,  1 9 7 2 ) .

Collier  a n d  Low  (1 969)  r e p o r t s *  t h a t  
p h o s p h a te  fer ti l iza tion  in c re ase s  p h o s p h a te  
c o n t e n t  a n d  d e c r e a s e s  M g c o n t e n t  of la tex . 
K a p p l ica t io n  is rep o r ted  to  inc rease  s t a b i ­
lity of la tex  by  lo w er in g  M g an d  inc reas ing  
P c o n te n t s  of la tex  (P u sh p a ra ja h ,  1969) .  
Beaufils (1 9 5 7 )  h a s  e s ta b l i s h e d  a s ign if ican t 
n e g a  ive co r re la t ion  b e tw e e n  th e  ratio  K/Ca
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in leaf a n d  la tex  Mg. P h i lp o t t  (1 9 5 1 )  found  
a posit ive  co r re la t ion  b e tw e e n  s ta b i l i ty  of 
la tex  an d  its K c o n te n t .  A cco rd in g  to  Tupy 
(1973)  u n d e r  th e  ac tua l c o n d i t io n s  of H e v e a  
e x p lo i ta t io n ,  th e  p ro d u c t io n  of la tex  is limi­
te d  by  su c ro se  su p p ly  t o  la tex  v esse ls ,  and  
fer ti l iza tion  w i th  K im proves p ro d u c t io n  
th ro u g h  its benefic ia l e ffec ts  on  suc rose  
trans loca tion*  It w o u ld  th u s  a p p e a r  t h a t  
th e  h igh ra tes  o f  app l ica t io n  o f  phospha^ic  

■ an d  p o ta s s ic  fertilizers in th e  affec ted  area  
o f  th e  e s ta t e  has  resu lted  in an e n h a n c e m e n t  
in th e  p ro d u c t io n  a s  well a s  s tab i l i ty  of 
la tex. D elayed  p lu g g in g  se e m s  to  b e  y e t  
a n o th e r  resu lt  of th e  m anuring  programme. 
But as  th e  p h y s io lo g y  of la tex  vessel  p lu g ­
g ing  is still e n s h ro u d e d  in m ystery ,  it c a n  
on ly  be  as su m ed  th a t  th e  nu tr i t ion  of th e  
tree  has  in som e w a y  ad v e rse ly  affec ted  the  
sy n th e s is  an d  o r  o p e ra t io n  of th e  'p lu g g in g  
princip le ' .  L^^te-dripping an d  h igh  y ie ld  of 
la tex  in t h e  a f fec ted  .area are  th u s  th e  ul­
t im ate  c o n s e q u e n c e  of all th e  a b o v e  fac to rs .

It Is a com m on  o b se rv a t io n  th a t  h igh 
in te n s i ty  ta p p in g  usually  resu l ts  in l a t e -  
d r ipp ing  an d  inc idence  of b ro w n  b as t ,  and  
th a t  se e d l in g s  are  e sp ec ia l ly  p rone  to  th is  
d iso rder .  Chal Kim Chua e t a l .  (1969)  and  
Bealing  a n d  Chua  (1 9 7 2 )  have  s tu d ie d  th e  
p rob lem  of h igh  in te n s i ty  ta p p in g  in re la t­
ion to  th e  c o m p o s i t io n  an d  p ro p e r t ie s  of 
la tex  a n d  inc idence  of b ro w n  b a s t .  The 
ta t te r  a u th o rs  have  exam ined  th e  prob lem  
in g rea t  deta i l  an d  have  c o n c lu d e d  th a t  
ta p p in g  resu lts  in a d im in ish ed  p e rm eab i­
lity of la tex  v esse ls ,  an d  ^that th e  effec t  
is d irec tly  p ro p o rt io n a l  to  t h e  ta p p in g  in ­
te n s i ty  an d  ca n  b e  reg a rd e d  as  o n e  a s ­
p e c t  o f  w o u n d  r e sp o n se .  The  h y p o th e s is  
of d im in ished  o r  a l te red  perm eab il i ty  has  . 
m any  fea tu re s  to  com m end  itself. But th e  
c o n te n t io n  t h a t  th e  d im inu tion  in p e rm e­
ab i lity  is d irec tly  p ropo rt iona l  to  th e  ta p p in g  
in te n s i ty  and  is o n e  a s p e c t  of w o u n d  res­
p o n s e  d o e s  n o t  ho ld  g o o d  a t  le a s t  in th e  
ca se  of th e  b ro w n  b a s t  rep o r ted  in th is  
p ap e r ,  a s  it Is a s so c ia te d  w i th  a lo w  in ­
te n s i ty  o f  ta p p in g  ( S /2 ,  d /3 ) .  A n o th e r  
c o n c lu s io n  o f  th e  a b o v e  a u th o rs  t h a t  th e  
orig in  of b ro w n  b a s t  is n o t  re la ted  to  nnate- 
rial lo s s e s  th ro u g h  la tex  is a lso  o p e n  to  
d o u b t .  This  co n c lu s io n  se e m s  to  be  b a s e d  
o n  the  d a ta  o b ta in e d  long  afte r  th e  y ie ld 
o f  S /1 ,  d/1 tree s  dec l in e d  to  a level low er



O u t p u t  o f  n u t r i e n t s  i n  l a t e x  p e r  t a p p i n g  ( A v e r a g e  o u t p u t  

o f  1 0  t r e e s  i n  o n e  d a y ’ s  t a p p i n g )

C on d i t io n  
of tree

Apparently normal 

Late-dripping

Yield of 
la tex  in 

o n e  ta p p in g(g)
109

2 1 8 *

N utr ien t  o u tp u t  in m g / t r e e ' t a p p in g

N

3SS

730

111

224

K

243

553

Mg

15

33

♦ Yield o b ta in e d  dur ing  th e  firs t th re e  hours  o f  t a p p in g  only, 
still d r ip p in g  a t  th e  rate  of 5 tc  5 0  d ro p s  in a m inute.

T h e  t r e e s  w e re

th a n  t h a t  of S /2 ,  d / 2  trees .  Their  yield 
d a ta  s h o w  th a t  S /1 ,  d/1 t ree s  g ive c o n s i ­
derab ly  h ig h e r -y e i ld  th a n  S /2 .  d / 2  t ree s
d u r ing  th e  firs t f e w  m o n th s  o f  ta p p in g ,  
an d  the re fo re  materia l lo sses  dur ing  t i i s  
pe r iod  m u s t  have  b ee n  m uch  h ig h e r  in "he 
c a s e  of 'S / I .  d /1  t ree s .  T h e  sam e d e d u c t ­
ion ca n  be  arrived a t  from th e  d a t a  o f  Chai 
Kim C hun  e t  a l .  (1 9 6 9 ) .  In th e  p r e s s n t  
s tu d y  a lso  th e  o u tp u t  of n u t r ie n ts  th ro u g h  
la tex  Is found  to  b e  g rea te r  in t h e  c a s e  of 
la te -d r ipp ing  t ree s  (T a b le -5 ) .  T h u s  th e  Im­
p o r ta n t  p r e - c o n d i t io n  for th e  ty p e  of b ro w n  
b a s t  referred to  here  se e m s  to  b e  th e  de^ 
layed p lu g g in g  an d  c o n s e q u e n t  lo n g  d u r a t ­
ion of la tex  f lo w  or w i th d ra w a l  of an  u n ­
usua lly  -large q u a n t i ty  o f  la tex  resu l t in g  In 
th e  loss  of a crit ical q u a n t i ty  o f  m a te r ia ls  
from the  t ree  in a rela tively  s h o r t  period.  
T h e re fo re ,  th e  p o ss ib i l i ty  t h a t  th e  fu lfilment 
of th is  p re-cond it ion  may tr ig g e r  th e  Dro- 
c e s s e s  lead ing  to  d em in ish e d  o r  alt<?red 
perm eab il i ty  of la tex  v e s se ls  a p p e a r s  to  m e ­
rit c o n s id e ra t io n .  T h e  d e c re a s e d  or a l te red  
perm eab il i ty  m ay curta il  th e  su p p ly  of s u ­
c ro se  an d  o th e r  e s se n t ia l  m ateria ls ,  t h e re ­
by lead ing  to  p ro g re ss iv e  d eg e n e ra t io n  of 
la tex  v e s se ls  a n d  s u b s e q u e n t  d r y n e s s  o f  tree.

In th is  in v e s t ig a t io n  lo w er  .Ca level and  
h ig h e r  K Ca ra tio  have  b ee n  o b ta in e d  for 
leaf sa m p le s  from late-dripping t rees .  Lower 
Ca c o n t e n t  in leaf of d /1  ta p p ed  tree s  c o m ­

pared  to  d /3 - 4  t a p p e d  t ree s  has  b ee n  re­
p o r ted  by Chai Kim C hun  e t  al.  ( 1 9 6 9 ^  
S ea l ing  an d  Chua  (1 9 7 2 )  r e p o r ts  lo w er  Ca 
an d  Mg c o n te n t s  in la tex  of S /1 ,  d /1  trees .  
In all th e  a b o v e  in v e s t ig a t io n s  la tex  from 
in tens ive ly  t a p p e d  o r  la te -d r ipp ing  tree s  
c o n ta in s  h ig h e r  level o f  K. Ca c o n t e n t  of 
la tex  is rep o r ted  to  b e  m uch  red u c ed  by 
s t im u la t ion  espec ia l ly  w i th  e th re l ,  even-  
th o u g h  th e  levels  of N, P, K, M g a n d  Cu 
d o  n o t  c h a n g e  g rea tly  (R u b b e r  Research  
Ins ti tu te  of M alaya (1971  b) .  The  d a t a  of 
S ea l in g  an d  Chua  (1 9 7 2 )  s h o w  th a t  even  
th o u g h  th e  levels of mineral a n d  o th e r  
c o n s t i tu e n t s  of la tex  from S /1 ,  d /1  t r ee s  
are lo w e r  as  co m p ared  to  S/2  d /2  t ree s ,  
th e  reverse  is true  in th e  c a s e  of bark c o n ­
s t i tu en ts .  T h is  p h e n o m e n o n  is p e rh a p s  c o m ­
p a ra b le  to  th e  o b se rv a t io n  in th e  p re s e n t  
s tu d y  t h a t  la tex  m a g n es iu m  rem ains lo w  in 
sp i te  o f  th e  fac t  t h a t  leaf M g is h ig h .  A 
major p ro p o r t io n  of Ca in la tex  is fo u n d  to  
b e  loca ted  in th e  lu to id s  (R o b b e r  Research  
In s ti tu te  of Malaya. 1 9 6 6 )  and  lu to id s  are 
impficated in th e  p lu g g in g  of la tex  v es se ls  
du r ing  ta p p in g  (S o u th e rn ,  1 9 6 9 ) .  B anger th  
(1 9 7 3 ) ,  in v e s t ig a t in g  calcuim  pelated p h y ­
s io logica l d iso rd e rs  of fruit c rops ,  p u ts  fo rth  
th e  h y p o th e s is  t h a t  th e  physio log ica l  d is ­
order  may be  c a u s e d  by a Ca r e p la ce m en t  
a n d / o r  ch e la t io n  in th e  p lasm a m e m b ran ce  
by  K, Mg. H and  ce r ta in  o rg an ic  aoids, th e  
p ro ce ss  lead ing  to  e i th e r  an a l te ra t ion  in



th e  perm eab il i ty  of th e  m em brance  or the  
d e g e n e ra t io n  of th e  m em b ran e  itself, Higin- 
b o th a m  (1 9 7 3 )  p o in ts  o u t  th e  im portance  o f  
Ca in th e  s tructura l  in teg r i ty  of cell m em ­
b ran e  ^aud in the  e l e c t ro p o te n t i a l s  of p la n t  
cells. 'A l l  th e s e  o b s e rv a t io n s  w o u ld  s u g g e s t  
t h a t  th e  p o s i t io n  o f  Ca an d  its rela tion  to  
Mg an d  K d e s e rv e s  d e ta i le d  in v e s t ig a t io n s  
y is -a -v is  th e  'p lu g g in g  princ ip le '  an d  th e  
'p e rm eab il i ty  fac to r '  of la tex  v e s se ls  a s  well 
a s  th e  inc idence  o f  b ro w n  bas t .

W h i le  d is c u s s in g  th e  perm eab il i ty  of 
la tex  v esse ls .  S ea l in g  a n d  Chua  ( 1 9 7 2 )h a v e  
referred to  th e  e x i s te n c e  ©f gum m y m a t ­

e r ia ls  accum ula t ing  in th e  in te rcellu lar  sp a ce -  
nea r  th e  la tex  v e s se ls  of b ro w n  b a s t -a f fe c ­
te d  trees ,  a n d  have  sp e c u la te d  o n  i ts  re la t­
ion w i th  th e  critical failure of la tex  vessel 
perm eabil i ty .  In th e  p re se n t  s tu d y  it has  
b ee n  o b se rv e d  th a t  th e  to ta l  so l id s  o b ta in e d  
from la tices  o f  m any  la te -d r io p in g  t r e e s  ^d- 
hared  to  th e  g la ss  c o n ta in e r  u se d  for e v a ­
p o ra t io n .  W h e th e r  th is  s t ick ing  p roper ty  is 
d u e  to  th e  p re se n ce  o f  gum m y m ate r ia ls  in 
la tex, or w h e th e r  th e  red d ish  b ro w n  c o lo u r ­
a t io n  n o t ic ed  a ro u n d  la tex  v e s se ls  has  
a n y th in g  to  d o  w i th  th is  materia l remain 
to  be  e lu c id a te d .

C O N C L U S I O N

The u n b a la n c e d  fertilizer s c h e d u le  fol­
lo w e d  in th e  a f fec ted  area  of th e  e s ta t e  
a p p e a r s  to  have  b ee n  in s trum enta l  in e n ­
h a n c in g  th e  s ta b i l i ty  as  w ell a s  p ro d u c t io n  
o f  la tex  an d  in d e lay in g  th e  p ro c e ss  of latex 
ves se l  p lu g g in g .  T hese  fac to rs  have  ca u se d  
la te -d r ip p in g  an d  h igh  yie ld  of la tex  w h ich  
m ig h t  have  s e t  in m o tio n  th e  p ro c e s se s  
le ad in g  to  th e  d e v e lo p m e n t  o f  b ro w n  b a s t  
T h e  fac t  t h a t  so m e  t ree s  in th e  affected

area  remain a p p a re n t ly  normal may be  due  
to  g en e t ic  d if fe rences  in y ie ld a po ten tia l  
la tex  f lo w  c h a ra c te re s t ic s  o r  r e s p o n s e  to 
fertilizers app l ied .  T h e  p ro ce ss  o f  lo n g  d u ­
ra tion  of H o w  a w i th d ra w a l  o f  a large q u a n ­
ti ty  o f  la tex  resu l t in g  in th e  loss  o f  a cri­
tical q u a n t i ty  of m ater ia ls  from th e  tree s  in 
a relatively sh o r t  per iod  a p p e a rs  to  be  a 
p re -co n d it io n  for th e  d e v e lo p m e n t  o f  th is  
ty p e  o f  b ro w n  bas t .
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