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H cahhy irccs o f the Hevea c lone RRII 105 were coniinuously nw niiorcd at biw eekly intervals for 
sucrose, inorganic phosphorus (P i) and ihiols contents in their b tex  and weekly for the occurrence o f 
lapping panel dryness (TPD) w ith the objective o f relating any changes in these param eters w ith the 
onset o f  TPD, Six trees out o f  fifty sh o u td  symptoms o f  TPD during ihe 20 m onths period o f  the 
present investigation. The concentrations o f  sucrose and Pi in the latex were higher in the affccted trees 
than in the norm al trees 15 to  45 days before the onset of TPD. Before this period then: was no signifi- 
car)! difference in sucrose and Pi contenL No c lear pattern was observed for thiols. The occurrence o f 
high concentrations o f  sucrose suggests that the supply o f  photosynthates for rubber synthesis was not 
Ihe prim ary cause for TPD. T he sim ultaneous occurrence o f  high concentrations o f sucrose and Pi in the 
latex indicates a possible inhibition  in the metabolic conversion o f  sucrose into rubber due to  poor 
energy status o f  the laticiferous (issues o f  the trees that arc being affected by TPD.

INTRODUCTION
Tapping pane! dryness (TPD) syndrome 

which limils production in Hevea  plantalions, is 
a com plex phenomenon. Usually high yielding 
clones are more prone to this disorder than m e­
dium and low yielding ones (Sivakumaran et a i ,
1988). In plantations, the num ber o f trees af­
fected by TPD increases with lapping frequency 
(Chua, 1965,1967). Over-stimulation also leads 
to increased incidence of TPD (Paranjothy e ta iy  
1975). D espite many years o f  research, the 
causes o f this syndrom e are not clear and stud­
ies are difficult on account o f the random  occur­
rence o f the disorder. In view o f these facts an 
experim ent was designed in which healthy trees 
o f  the Hevea clone RRII 105 were continuously 
m onitored at biweekly intervals for changes in 
the biochem ical com position o f latex (sucrose. 
Pi and thiols) and weekly for the occurrence of

TPD. The objective of the present study was to 
relate such changes, if any, in the biochcmical 
composition o f latex with the onset o f TPD.

M A T E R U L S  AND M ETH O D S

The experiment was conducted in an es­
tate 15 km away from the Rubber Research In­
stitute of India. Fifty healthy trees o f the clone 
RRII 105 were selected at random  from 300 
trees, which were planted in 1985 and opened 
for lapping in 1992. The experim ent was started 
in October 1994 and data up to May 1996 are 
presented. The concentrations o f sucrose, Pi and 
thiols in the latex were recorded at biweekly in­
tervals upto January 1996 and thereafter these 
parameters were recorded monthly.

The trees were checked for the occur­
rence of TPD at weekly intervals. Latex samples 
collected between 5 to 30 min o f flow were used



for eslim aiions. Duplicate samples were ana­
lyzed individually for ail ihe trees. A known 
am ount o f latex was extracted with 2.5 per cent 
trichloroacetic acid and aliquots were used for 
estimations o f sucrose (Scott and Melvin, 1953), 
Pi (Taussky and Shorr, 1953) and thiols (Boyne 
and Ellm an; 1972). Changes in the biochemical 
com position leading to TPD sym ptom s were 
com pared in healthy and TPD affected plants.

RESU LTS AND DISCU SSIO N

T re es  w h ich  becam e T PD  a ffe c te d  
showed significantly higher concentrations of 
sucrose and Pi in their latex 15 to 45 days prior 
to showing symptom s o f partial dryness (Fig. 
1.1-1.2). Until this period, these biochemical pa­
ram eters did not show any difference between 
healthy and affected trees. A fter the onset of 
TPD  also latex sucrose and Pi contents were 
higher in TPD affected than in normal trees. The 
concentration o f thiols in latex did not show any 
statistically significant change (Fig. 1.3).

S u c ro se  is  the  b a s ic  s u b s tra te  fo r 
cispolyisoprene production in latex. By increas­
ing tapping frequency or by stimulation more 
sucrose is removed from the laticifers. If sucrose 
becom es deficient due to over-exploitation, la­
tex production will be inhibited. Results o f the 
present investigation indicate that the trees which 
were being affected with TPD did not experi­
ence any biotic stress due to deficient supply of 
photosynthates (sucrose) and therefore, supply 
o f substrate. Inorganic phosphate plays an im­
portant role in the energetics o f  any actively me­
tabolizing cell such as laticiferous cell, through 
it’s role in the^phosphor>'!ation of ADP to ATP. 
For the conversion o f sucrose into rubber the 
requirem ent of ATP is high. The simultaneous 
occurrence of high concentrations of sucrose and 
Pi in latex indicates a possible inhibition in the 
metabolic conversion of sucrose into rubber due 
to impaired energy status in the laticiferous tis­
sues o f the trees that are being affected by TPD. 
Therefore, the present study indicates that rather 
(han the substrate (sucrose) availability, the in-
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Fig. 1 -1. Sucrosc conlcnl; 1.2. Phosphorus conlcnt and 1.3. 
Thiol to n lcn t in the latex o f TPD affcclcd and 
control plants. A: 45 to 90 days before ihc onset 
o f TPD; H; I.*' to 45 days before the onset o f TPD; 
C: 15 to 45 days after ihc onset o f TPD (Each bar 
is a mean o f 6 trees. Probabihty o f  independent 
(csi IS sh o u n j
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ability to convert sucrosc in to rubber causes 
TPD.
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