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ABSTRACT

Randomness in  th e  in c id e n ce  of Tapping Panel Dryness (TPD) in  any f i e l d  n>akes 
i t  d i f f i c u l t  to  q u a n tify  c lo n a l s u s c e p t ib i l i t y  to  t h i s  syndrome. In  a 
p re lim in a ry  s tu d y , u s in g  GTl as  a re fe re n c e  c lo n e , th e  s u s c e p t ib i l i t y  of 
E(RII 105 to  th e  syndrome was q u a n t i f ie d  by an index  based on th e  p e rio d  
re q u ire d  to  induce t o t a l  d ryness o f th e  tap p in g  c u t under a  h igh  in te n s i ty  
tap p in g  system . The in c id e n ce  o f TPD was more ra p id  in  RRIl 105; th e  r a te  of 
in c id en ce  o f TPD fo r  c lo n e  RRII 105 was 1.92 tim es g re a te r  th an  th a t  found fo r  
clone GTl. The p o s s i b i l i t y  of u s in g  t h i s  an an index  to  c l a s s i f y  c lones 
acco rd ing  to  s u s c e p t i b i l i t y  to  TPD i s  d isc u sse d .

fiiochem ical p a ram ete rs  such as  b u rs t in g  index , t o t a l  and f r e e  a c id  phosphatase 
a c t i v i t y ,  p r o te in s ,  su g ars  and l i p i d s  were m onitored in  th e  experim ental t r e e s ,  
The p a t te r n  o f changes m arkedly v a r ie d  between th e  two c lo n es  s tu d ie d . A low er 
b u rs t in g  index  and h ig h e r  le v e ls  o f su g ars  and p ro te in s  were observed in  th e  
i n i t i a l  months in  th e  l a te x  of th e  in te n s iv e ly  tapped  t r e e s  of th e  s u sc e p tib le  
c lo n e . The p o s s i b i l i t y  of u s in g  th e se  p aram eters  a ls o ,  f o r  e a r ly  p re d ic t io n  o f 
s u s c e p t ib i l i t y  to  TPD, i s  d isc u sse d .
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Introduction

Tapping Panel D ryness (TPD), a ls o  known as  'brown b a s t ' ,  i s  a p h y s io lo g ic a l 
syndrome a f f e c t in g  p ro d u c t iv i ty  o f c e r t a in  t r e e s  o f Hevea brasiliensis.
The reaso n s f o r  th e  random in c id e h ce  o f th e  syndrome, w ith in  a s tan d  of t r e e s ,  
a re  n o t w e ll u n d e rs to o d  d e s p ite  many y e a rs  o f re s e a rc h  (1 ) .  V a ria tio n s  in  th e  
in te n s i ty  o f in c id e n c e  o f TPD have been a t t r i b u t e d  to  g e n e tic  v a r ia t io n s  (2 ) ,  
n u t r i t i o n a l  im balance (3 ) and I n te n s i ty  o f e x p lo i ta t io n  ( 4 ,5 ,6 ) .  U sually , h igh  
y ie ld in g  c lo n es  a re  more s u s c e p tib le  to  TPD compared to  medium and low 
y ie ld in g  c lo n es  ( 2 ) .  High in te n s i ty  o f tap p in g  le a d s  to  h ig h  in c id en ce  of 
TPD (7 ) .  Chua (4 )  gave ev idence to  show th a t  bo th  tap p in g  in te n s i ty  and 
tap p in g  freq u en cy  a re  im p o rtan t in  cau s in g  TPD. P a ran jo th y  (6) re p o rte d  v ery  
f a s t  in d u c tio n  o f  TPD in  c lone  RRIM 628 by s u b je c tin g  t r e e s  to  ftx ll s p i r a l  
fo u r  tim es d a i ly  ta p p in g . O v e rs tim u la tio n  a ls o  le a d s  to  in c re ase d  in c id en ce  
o f  TPD (fi).

Q u a n tita tiv e  s tu d ie s  on th e  in c id en ce  o f TPD a re  o f te n  d i f f i c u l t  on account of 
th e  randomness o f  th e  in c id e n c e . Many tim e s , in  w e ll l a i d  ou t experim ents, th e  
tre a tm e n t e f f e c t s  become s t a t i s t i c a l l y  in s ig n i f ic a n t  because of t h i s .  F u r th e r , 
th e  tim e ta k en  f o r  u s e f u l  com parisons o f geno types fo r  t h e i r  s u s c e p t ib i l i ty  i s  
a ls o  q u ite  lo n g  under normal tap p in g  system s. In  view o f th e se  c ircu m stan ces , 
an experim ent was d esig n ed  to  see  i f  In te n s iv e  tap p in g  and re g u la r  m onitoring  
of in d iv id u a l t r e e s  f o r  TPD cou ld  be used  as  a method to  q u a n tify  th e  r e l a t iv e  
s u s c e p t ib i l i t y  o f Hevea c lo n es  to  th e  syndrome.



Study of b iochem ical changes in  th e  l a t i c i f e r o u s  system  su b je c te d  to  
c o n d itio n s  fa v o u ra b le  t o r  th e  in d u c tio n  of TPD would be u s e fu l  to  un d ers tan d  
th e  mechanisms in v o lv ed  in  th e  developm ent o f th e  syndrome. In c re ase d  b u rs tin g  
index  o f lu to id s  has been observed in  th e  l a t i c e s  of t r e e s  w ith  d ry  cu t 
syndrome (9 ) .  High b u rs t in g  index  i s  o f te n  a s s o c ia te d  w ith  lu to id  membrane 
l i p i d  com position  (1 0 ) . I t  has been re p o r te d  c h a t r e g u la r  tap p in g  r e s u l t s  in  a 
d e c rea se  in  su cro se  le v e l  in  th e  l a te x  and o f  re s e rv e  p o ly sac c h a r id e s  in  th e  
bark  (11 , 1 2 ). The d e c rea se  becoi&es more sev e re  w ith  in c re a se  In  th e  in te n s i ty  
o f e x p lo i ta t io n  (1 .2 ,13). When a t r e e  h a rd ly  p roduces any more l a t e x ,  sucrose  
accum ulates in  th e  t r e e  owing to  n o n - u t i l i z a t io n  (8 ) .  P a ran jo th y  (6 ) re p o rte d  
g rad u a l d e c lin e  in  t o t a l  s o l id s  and p e rcen tag e  o f d ry  ru b b er c o n te n t (d rc )  in  
th e  l a t i c e s  o f in te n s iv e ly  tapped  t r e e s .  N itro g en  and o th e r  in o rg a n ic  elem ents 
were found to  in c re a s e . In  th e  s tu d y  re p o r te d  h e re , t o t a l  and f r e e  ac id  
phosphatase  a c t i v i t i e s ,  b u rs t in g  index , su g a rs , s o lu b le  p ro te in s  and v a rio u s  
l i p i d s  were e s tim a te d  in  th e  l a te x  sam ples o b ta in e d  from in te n s iv e ly  and 
norm ally  tapped  t r e e s .

Materials and methods

The experim ent was conducted in  th e  C en tra l E xperim ental S ta t io n  of th e  Rubber 
R esearch  I n s t i t u t e  o f In d ia , C hethackal (19* 22* N, 76° 5 0 'E ) . Two s tan d s  of 
unopened t r e e s  o f c lo n es  RRII 105 and GTX o f th e  saioe age in  one f i e l d ,  which 
had a t ta in e d  a ta p p ab le  g i r t h  of 50cm a t  125cm h e ig h t ,  were s e le c te d  fo r  th e  
s tu d y . In each c lo n e , 24 randomly s e le c te d  t r e e s  were su b je c te d  to  an 
in te n s iv e  tap p in g  system  of HS d /0 .5  6 d /7 . The t r e e s  were tap p ed  between
6.00  and 7 .00  hours in  th e  m orning, and 16.00 and 17.00 hours in  th e  evening . 
The l a t i c e s  o b ta in e d  from morning and evening  ta p p in g s  were cu p -co ag u la ted  
s e p a ra te ly .  The d a i ly  y ie ld  d a ta  of in d iv ld tia l t r e e s  from morning and evening 
tap p in g s  were c o l le c te d .  The rem aining t r e e s  were su b je c te d  to  normal tap p in g  
o f hS d /2  6 d /7 . A ll th e  t r e e s  were ra in -g u a rd e d  d u rin g  th e  ra in y  season . 
P lugging  index  and d rc  were determ ined  a t  f o r tn ig h t ly  in t e r v a l s .  The symptoms 
of TPD were m onito red  a t  m onthly i n t e r v a l s .  The tim e ta k en  to  reach  th e  s tag e  
o f p r a c t i c a l l y  no l a t e x  y ie ld  was tak en  as th e  tim e tak en  to  reach  com plete 
d ry n ess  of th e  ta p p in g  c u t .  The t r e e s  were a ls o  checked v is u a l ly  f o r  the 
occu rrence  o f TPD. The experim ent was s t a r t e d  in  February  1989 and d a ta  were 
c o l le c te d  u n t i l  March 1990..

The tim e ta k en  by each  t r e e  to  reach  th e  s ta g e  o f com plete TPD was reco rd ed . 
The d a ta  was an a ly sed  s t a t i s t i c a l l y  to  compare c lo n a l s u s c e p t i b i l i t y  to  TPD. 
The d a ta  was a ls o  examined to  deduce any p o s s ib le  r e la t io n s h ip s  between TPD
and y ie ld  o r d rc ,  (b e fo re  th e  o n se t of T?D).

For b iochem ical s tu d ie s ,  s ix  t r e e s  o f bo th  c lo n es  were s e le c te d  from 
In te n s iv e ly  and no rm ally  tapped t r ^ s .  B u rs tin g  index  was de term ined  by the  
method of R i b a i l l i e r  (1 4 ) . Reducing su g ars  were e s tim a te d  acco rd in g  to  N elson 
(15) and Somogyi (1 6 ) . T o ta l su g ars  were e s tim a te d  by th e  same method a f t e r  
a c id  h y d ro ly s is .  T o ta l so lu b le  p ro te in  c o n te n t in  C -serun was e s tim a te d  

acco rd in g  to  th e  method of Lowry (1 7 ) . T o ta l l i p i d s  were e x tra c te d  accord ing  
to  B lig h  and Dyer (18) and e s tim a te d  g r a v im e tr ic a l ly . The amount of
p h o sp h o lip id s  and t r i g ly c e r id e s  were e s tim a te d  acco rd in g  to  Hasma and
Subramaniam (1 9 ) . For th e  e s tim a tio n  of s t e r o l ,  th e  d ie th y l  e th e r  e lu e n t was
made up to  a known volume and a l iq u o ts  were ev ap o ra ted  and d is so lv e d  in  a c e t ic  
a c id .  The co lo u r was developed by adding  a c e t ic  anhydride and su lp h u ric  ac id  
(4 :1 )  re a g en t and measured a t  625nm u s in g  ^ - s i t o s t e r o l  as s ta n d a rd . The 
param eters  were e s tim a te d  a t  m onthly in t e r v a l s  d u rin g  th e  i n i t i a l  f iv e  months 
o f th e  experim en t. L ip id s  were e s tim a te d  o n ly  d u rin g  th e  months o f March and 
A p r i l .



Results and discussion

The cum ulative in c id en ce  of TPD a t  monthly in te r v a l s  fo r  c lo n es  RRII 105 and
GTl a re  p re sen te d  in  F ig u re  1. The Incidence  o f TPD was f a s t e r  in  RRII 105,
the  r a te  f l a t t e n in g  o f f  tow ards th e  end o f th e  p e rio d . By c o n t r a s t ,  in  GTl 
Incidence was slow er and th e  r a t e  was l in e a r  th roughou t th e  p e rio d  of s tudy .
The l i n e a r  eq u a tio n s  worked o u t fo r  c lones RRII 105 and GTl re s p e c t iv e ly  a re :

Y -  - 80 .4  + 0.6062 X
-  - 53.4 + 0.3150

2 2

Where X and X a re  th e  number of d a y s , and Y and Y a re  th e  cum ulative
p ercen tage  o f  t r e e s  a f f e c te d  w ith  TPD. The sfo p es  o i th e  two curves were very
d i f f e r e n t  from each o th e r ,  th e  g ra d ie n t be ing  h ig h e r fo r  c lone  RRII 105.

The r a t i o  o f in c id en ce  o f TPD in  RRII 105 to  t h a t  in  GTl i s  1 .9 2 . Such a r a t i o
u s in g  a s tan d a rd  re fe re n c e  c lo n e  which i s  r e l a t i v e l y  r e s i s t a n t  to  TPD. can be
used as  an index  to  d e sc r ib e  s u s c e p t ib i l i t y  of Hevea c lo n es  to  t h i s  syndrome.

The r e s u l t s  show th a t  q u a n t i ta t iv e  com parisons fo r  TPD s u s c e p t ib i l i t y  between 
c lo n es  can be made w ith in  one y e a r by ad o p tin g  In te n s iv e  tap p in g  system s. The 
a v a i l a b i l i t y  of m onthly d a ta  on TPD in c id en ce  from s tan d s  under normal tapp ing  
system s m ight a ls o  be u s e fu l  f o r  th e  q u a n t i f ic a t io n  o f TPD u s in g  th e  method 
d e sc r ib e d  above .

I t  i s  w idely  b e lie v e d  th a t  h ig h  y ie ld in g  t r e e s  a re  more s u s c e p tib le  to  TPD (1 ) . 
The c o e f f ic ie n t s  o f  c o r r e la t io n  between th e  tim e to  reach  TPD by in d iv id u a l 
t r e e s  and y ie ld  and d rc  a re  p re se n te d  in  Table 1. Only th e  a f f e c te d  t r e e s  were 
co n sid e red  f o r  t h i s  a n a ly s is .  The mean d a i ly  y ie ld  d id  n o t show any 
s ig n i f ic a n t  r e la t io n s h ip  w ith  TPD e i th e r  d u rin g  th e  e n t i r e  p ro d u c tiv e  p e rio d  
o r du rin g  th e  i n i t i a l  75 p er c e n t of t h i s  p e r io d . However i t  may be noted 
th a t  th e  ' r '  v a lu e s , though n o t s ig n i f i c a n t ,  were h ig h e r in  th e  case  of the  
s u s c e p tib le  c lo n e  RRII 105. The mean d rc  was found to  be s ig n i f i c a n t ly  and 
n e g a tiv e ly  r e l a t e d  to  tim e to  TPD In  RRII 105, when th e  I n i t i a l  75 per cen t 
of th e  p ro d u c tiv e  p e rio d  was co n s id e red .

Data on changes in  th e  v a rio u s  b iochem ical param eters s tu d ie d  a re  p re sen ted  in  
T ab les 2 and 3. In  c lo n e  RRII 105, th e  b u rs tin g  index o f l a te x  o b ta in ed  from 
in te n s iv e ly  tapped  t r e e s  was low in  th e  i n i t i a l  two months when compared to  
norm ally  tapped  t r e e s ,  a lth o u g h  t h i s  d if f e re n c e  was su b seq u en tly  re v e rse d . In  
c lone  GTl, a lo w erin g  o f th e  b u rs t in g  index was seen in  th e  month o f A p ril bu t 
su b seq u en tly  th e  in te n s iv e ly  tapped  t r e e s  had h ig h e r v a lu e s . In te n s iv e  tap p in g  
d id  n o t cause much d if f e r e n c e  in  th e  t o t a l  a c id  phosphatase  a c t i v i t y  in  e i th e r  
c lone  a lth o u g h  th e  a c t i v i t y  was h ig h e r in  c lone  EIRII 105. A s im ila r  tre n d  was 
found in  th e  case  o f f r e e  a c id  phosphatase  up to  th e  month o f Hay, bu t by June 
th e  f r e e  a c id  phosphatase  a c t i v i t y  decreased  in  th e  in te n s iv e ly  tapped t r e e s  
o f bo th  c lo n e s . Exam ination of th e  d a ta  shows th a t  c o n s id e ra b le  re d u c tio n  in  
bound a c id  phosphatase  a c t i v i t y  d id  n o t occur up to  June fo r  c lone  RRII 105 
b u t on th e  o th e r  hand i t  was low in  th e  in te n s iv e ly  tapped  t r e e s  o f GTl when 
compared to  th e  v a lu es  f o r  no rm ally  tapped  t r e e s .  A marked re d u c tio n  of 
lu to id s  m ight have occured  a f t e r  t h i s  p e rio d .



The so lu b le  p ro te in  c o n te n t o f th e  C-serum was foxind to  be s l i g h t l y  h ig h e r 
over th e  I n i t i a l  two months of o b se rv a tio n  in  c lone  RRII 105. In  May, th i s  
in c re a s e  was around 25 p e r c e n t b u t in  Ju n e , th e  d if f e r e n c e  was a b se n t. The 
above m entioned d i f f e r e n c e s  were n o t c le a r  c u t in  th e  case  o f c lo n e  GTl. The 
h ig h e r n i tro g e n  v a lu e  re p o rte d  by P a ran jo th y  ( 6 ) ,  in  th e  l a t e x  o f in te n s iv e ly  
tapped  t r e e s  m ight be t ru e  on ly  under c o n d itio n s  o f f a s t e r  in d u c tio n  o f TPD.

The d a ta  show a  marked in c re a s e  in  th e  le v e l  of t o t a l  su g ars  in  th e  l a te x  of 
in te n s iv e ly  tapped  t r e e s  o f c lo n e  RRII 105 b u t th e  c o n tra ry  fo r  GTl where th e  
su g ar le v e l  was s l i g h t l y  low er. However, by J u ly  th e  d if f e r e n c e  in  th e  le v e l  
o f t o t a l  su g ars  was a b o lish e d  in  RRII 105. V a r ia tio n  in  su g ar c o n ten t i s  
m ainly accoun ted  f o r  by no n -red u c in g  su g a rs . The o b se rv a tio n  of h ig h e r le v e l s  
o f su g ars  re p o r te d  h e re  in  th e  in te n s iv e ly  tapped  t r e e s ’ o f c lone  E ^II 105 i s  
n o t in  accord  w ith  e a r l i e r  r e p o r ts  (12, 13 ). However, th e  r e s u l t s  o b ta in ed  in  
c lone  GTl a re  in  agreem ent w ith  th e se  r e p o r t s .  The in d u c tio n  of h ig h  le v e l  o f 
su g ars  in  th e  l a t e x  m ight be an in d ic a t io n  o f f a s t e r  in d u c tio n  o f TPD.

The d a ta  on t o t a l  l i p i d s  and i t s  th re e  f r a c t io n s  (T able 3 ) ,  shows th a t  a l l  
f r a c t io n s  o f  l i p i d s  in  g e n e ra l in c re a se d  due to  in te n s iv e  tap p in g  in  b o th  th e  
ru b b er cream a s  w e ll as  in  th e  bottom f r a c t io n s  o f l a te x  f o r  bo th  of the  
c lo n e s . However, th e  changes in  t r i g ly c e r id e s  and p h o sp h o lip id s  in  th e  rubber 
cream of in te n s iv e ly  tap p ed  t r e e s  of GTl were s m a ll . T his c lo n e , which i s  l e s s  
s u s c e p t ib le  to  TPD in d u c tio n , was found to  c o n ta in  h ig h e r le v e l s  o f d i f f e r e n t  
l i p i d s  in  i t s  bottom  f r a c t io n .

The p re s e n t s tu d y , though p re lim in a ry , shows th a t  w ith  th e  h e lp  o f p ro p e rly  
l a i d  o u t in te n s iv e  ta p p in g  exp erim en ts , q u a n t i ta t iv e  d a ta  on v a r ia t io n s  in  
c lo n a l s u s c e p t i b i l i t i e s  to  TPD can be c o l le c te d  w ith in  a s h o r t  tim e u s in g  a 
r e l a t i v e l y  sm all number o f t r e e s .  A g e n e ra l consensus on th e  ch o ice  of a 
re fe re n c e  c lo n e  and on o th e r  c o n d itio n s  o f th e  experim ent would be u s e f u l .  The 
h ig h e r  l e v e l s  o f su g a rs  and p ro te in s  and th e  i n i t i a l  d ec rea se  in  b u rs t in g  
index  found in  th e  l a t e x  o f th e  in te n s iv e ly  tapped  t r e e s  o f th e  s u s c e p tib le  
c lone  in d ic a te  t h a t  i t  m ight be p o s s ib le  to  use  th e se  b iochem ical param eters 
a s  w e ll fo r  e a r ly  p r e d ic t io n  of s u s c e p t ib i l i t y  to  TPD.
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Table 1: Correlation coefficients of time taken to reach tapping panel
dryness with treewise yield and dry rubber content (drc) in 
clones RRII 105 and GT 1 subjected to intensive tapping 
(hS d/0.5 6d/7; panel BO-1)

Clone V ield '^ DRC® DRC**

RIUI lOS -0 .3 7 6 0 " “ (1.2353"* •0 .4 4 9 3 *

GT 1 -0 .1 6 8 7 " * -0 ,0 9 8 5 "* -0 ,2 6 3 l" * -0 .4 1 6 5 "*

a - V ie ld /d a y / t r e e  d u r in g  th e  e n t i r e  p ro d u c tiv e  p e tio d .
b - Y ie ld /d a y / t r e e  d u r in g  th e  i n i t i a l  75 p er c en t of p ro d u c tiv e  p e rio d
c - Mean d rc  d u rin g  F eb ru a rry  to  May 19B9.
d - Mean d rc  d u rin g  th e  i n i t i a l  75 p er cen t of th e  p ro d u c tiv e  p e rio d .

Table 2: Progressive changes in biochemical parameters in the latices of 
intensively (hS d/0.5 6d/7) and normally (iiS d/2 6d/7) tapped 
trees of RRII 105 and GT 1 (panel BO-1)

C lo n *» M a rch T----R- A p r i l M lV Jun* J u ly

B u r tl ln g  IMMX RRII 105 2 3 .1 0 15 .30 27 .44 16 .45 2 6 .2 3 2 9 .2 9 11 .44 18.88 •11

CT 1 27 .44 2 5 .99 2 6 .1 9 5 .9 3 3 5 .39 4 2 .1 2 12 .36 4 4 .3 0

T o ia l s c ld  p h o tp h a U a a  a c l i - RRII lOS 7 .4 9 7.B5 6 .8 2 8 .2 2 3 .6 8 3 .7 8 6 .0 8 7 .4 4
v l t y  1/u m o iB s of p - r i i t r o  
p h en o l l lb e r i i e d /m ln /m l  l a te x ,C T  > 3 .4 7 3.01 3 .0 9 2 .71 1 .3 9 1 .2 5 2 .4 3 2 .2 3

K roe a c id  p h o s p l ia ia a e  a c t i ­ RRII 105 1.6B 1.24 1 .20 1.3U 0 .9 6 1 .03 0 .7 0 0 .2 9 *

v i t y  (M  of p  • n l t r o  
p h e n o l I tb e r a le d /m ln /m l  l a t e x ,G T  1 0 .9 5 0 .7 6 0 .5 7 0 .7 3 0 .4 8 0 .4 9 1 .4 8 0 .9 9

T o ta l a o lu b le  p ro le ln a RRII lOS 1 0 .6C 1 2 .5 0 10.32 12 .02 12.26 16.69 9 .1 5 8 .7 S •
(m g /m l C -S e ru n ) CT J 1 1 .53 10 .68 10.99 11.35 9 .5 0 10 .33 10 .97 10 .78

T o ta l au g a ra RRII 105 13.53 24 .30 12.84 28 .05 8 .8 8 1 9 .3 0 1 5 .6 0 19 .73 1 8 .2 4 19.00

(m g/m l C 'S e ru m ) CT I 12 .39 8 .4 7 9 .6 0 9 .1 7 11.91 1 0 .5 9 14 .53 13 .54 1 4 .20 10.03

R educing  a u g a r t RRII 105 3 .8 2 6 .2 4 6 .07 8 .5 4 3 .6 5 4 .2 7 4 .9 9 $ .6 9 3 .1 7 3 .1 4
tmg/ml f -S e ru M ) CT 1 3 .27 3 .8 5 5 .5 0 5 .3 2 5 .8 2 4 .1 7 3 .31 4 .1 5 3 .0 0 3 .2 4

N o n -ro d u c in g  a u g a ra RRII 105 9 .6 9 18.06 6 .7 7 20.5(i 5 .2 3 14.98 7 .6 9 14 .04 15.07 15.86

Iw g /in l C -borum ) U1' 1 U.1.1 4.112 4.111 3.iir> n .tm 5 .7 5 1 1 .2 2 n.:m 1 1 .2 0 R.7!l

N - normal ta p p in g I - in te n s iv e . tap p in g - n o t recorded



N o rn a l
WRU IPS

N orm al
-̂CT 1

I n te n tlv e

T o ta l l l p i d t r 4 3 .26 &0.29 4 j . I 7 4 « .4«
b 1 4 4 .Ifl 1 M .43 1 97 .70 216 .00

S io ro ls
r 3 .97 6.S 4 5 .0 1 7 .J 8
b 2 0 .3S 3 3 .1 6 3 7 .6 4 4S .77

T r ig ty c e r lc te s
r s .s .s 7 .1 6 6 .0 4 6 .5 8
b 3 ! l .t2 46 .92  . c n .M 67.9f>

P h o tp h o  l i p id s
r 6 .9 ti a . 74 9 .5 2 8 .6 5

•
b 16.01 29 .92 2 1 .0 0 4 0 .1 7

r  • rubber cream
b - botcom f r a c t io n



u::3

3Qu

zs
Z
:;a>

3
25

DAYS AFTER START OF IKTENSIVE TAPPING

Figure 1: Cunulative incidence of tapping panel dryness in intensively
tapped (hS d/0.5 6d/7) trees of clones RRII 205 and G7 2 in 
Panel BO-2


