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ABSTRACT

Bursting Index and distribution ofsizars in four clonesbeJoi®ing to the bigh and low yMdlog griMips

were examined.

fkanlly higher bursting Index than thatofhigh yielding clones with low plugging Index.
contentoflatex of the tow yielding clones was lower than t*TtIn the high yielding clones.
tbe total carbohydrates were found to be higher In low yfeldhig clones.

The latex of low yielding cimies with high plugging Index was shown to have a slgnl-

The sucrose
However,

The possible roles ofth »

parameters In relation to yield performances are discussed.

INmMODUCTION

The four major yield components of a
rubber tree are initial flow rate, length
of the tapping cut, dry rubber content and
plugging index. A model for quantifying
rubber yield from the major yield components
was developed by Sethuraj (1981). Ac-
cordingly, the yield of rubber obtained from

~ a day*s tapping is expressed by the equation:

F.I.Cr

where Y is yield of rubber obtained from
ii tree each lime it is tapped, F is the average
initial flow rate per centimetre of tapping
cut during the first 5 minutes after tapping,
1 is the length of the cut, p is the plugging
index, which is a measure of the extent of
latex Vessel pliigging and Cr is the rubber
content.  Though the contributions of
major yield components towards dry rubber
yield in Hevea arc well understood, know-
ledge regarding the nature and relative
significance of the subcomponents is limited.

The latex of Hevea brasiliettsis can be

considered as a cellular cytoplasm (Dicken-"
son, 1964; Hebant and Defay, 1980; Hebant,

1981). Its characteristics at tapping indi-
cates the physiological state of the lati-
ciferous system. (Prevot et al. 1986). The

two major limiting factors in latex production
are flow and regeneration. The easier and
longer the flow the greater the amount
obtained and reciprocally. Likewise a
plant’s ability to replenish the drained
latex after tapping, depending on intensity
of tapping, limit the production of latex.
Although the role of flow restricting process
on the latex yield in Hevea hrasiliensis is
now well established (Boatman, 1966; Sethu-
raj, 1968; Southern, 1969; Milford, Parde-
kooper and Ho, 1969), the reasons for the
clonal variation in the extent of plugging
is less understood. Clonal variation in two
parameters vizy bursting index anti carbo-
hydrate status in Hevea hrasiliensis and their
roles in the regulation of latex flow and

production are discussed in this paper.



sugars and reducing sugars are presented

Six trees each of clones RRI1I 105, PB 235, in Tab_le . The dry rubber Zields of Fhe
Ch 4 and Pit B84 were selected for the study low ylelder_s Wer? around 80% lesS /tlian
that of high vyielders. The dry rubber

from a completely randomised plantin”i in
the germplasm garden of the Central Experi-
ment Station, RRII. For each clone the
trees were selected based on their yield
performance and the selected trees have
yields around the mean values. - Clones
RRII 105 and PB 235 represent high yielders

contents were also low for the low yielders.
THe concentrations of total carbohydrates
were higher for the low yielders when com-
pared to those of the high yielders. The
concentrations of nonreducing sugars were
however high in the laticcs of high yielders.

and Clones Ch 4 and Pil B 84 represent low A deflmte_ pattern was _not found _m the
yielders. The trees were in the second Cor_mentranc_)n of redu0|_ng sugars in the
year of tapping in the BO 1 panel. latices of high and low yielders.

Plugging index was determined by the Data on plugging indices_, in_itia_l flow
method of Milford et al (1969) and bursting rates, total _volumes and bUI’StIng_IndIFES _are
index by the method -of Ribaillier (196g). Presented in Table I .Plugging indices

were low. for high >yielders. Initial flow

rhe observations were made during October-
November 1987 which was the peak yield
period. Total carbohydrates were extracted
from a knowaamount of latex and estimated
by the method of Scott and Melvin (1953),
Reducing sugars ;were estimated, by the
method of Nelson (1944) and Somogyi
(1937). Total sugars were estimated by the
same method after acid hydrolysis of the
nonreducing sugars.

RESULTS

Data on dry rubber yield, dry rubbe]:
content, total carbohydrates, honreducing

rates and total volumes were high for the
high yielders when compared to those of
low vyielders. Bursting inditxs were high
for the low yielders when'compared to
those of the high yielders. =

0IBCUSS10ON

The observation that high, yield of dry
rubber is associated, with high dry rubber
conient™ in the™laticeS and lower values of
plugging indices iS'in conformity with the
earlier findings ~of Sethuraj, ct al, 1980.
The associated lower values of bursting

Tabic I. Dry rubberyield, dry rubber content] total carbohydrates, non reducing sugars and reducing
sugars infour clones of Hevea
Yield f Dry Total carbo- Non redu- Reducing
of rubber hydrates cing sug”krs
Clone rubber content (mg gm* sugars
(gtntrcc™ (%) fresh wt) . (mggm™* fresh wyt)
tap‘ »). fr«h wt) r1
Ch 4 2529 m 35.29 8.58 0.79 0.492
PitB 84 18.0i 35.08 9.84 0.72 0.758
RRIIl 105 97.75 39.98 5.82 3.90 0.966
PB 235 104.41 4145 ~ m  3.90 ''3.4 0.446
CD 0.05 10.05 2.15 1.65 0.47 0.077



Yield sub components 99
Table ]J1.  PluggiMg index, initialflow rate, total volume and bursting index offour Hcvea clones
Initial flow rate

Clone Plugging Total Bursting

index (ml min ¢ (ml min » volume index

tree™M cm” %) (ml)

Ch 4 5.54 2.36 0.064 71.48 36.41
Pil B 84 7.04 2.00 0.058 54.77 30.20
RRU 105 3.53 7.84 0.187 271.28 21.20
PB 235 2.78 4.80 0.093 279.55 16.12
CD 0.05 1.23 0.667 0.026 17.35 4.89

indices whh lower values of plugging indices
are also in agreement with the earlier findings
(RibaiUier, 1968; Sherief and Sethuraj,
1978). The lower bursting indices observed
in the latices of high yielders indicate better
stabilities of the lutoids of these clones.
The delay in plugging is often associated
with better stability of lutoids.

The higher concentrations of carbohy-
drates in the latices of low yielders might be
associated with low utilisation of the same
for rubber biosynthesis. However, the
higher sucrose concentrations in the latices
of high vyielders are associated with higher
rubber production which is in agreement
with earlier findings (Eschbach et al., 1984;
D' Auzac and Pujarniscle, 1961). Under
niany situations negative correlations have
also been reported (Jacob et al.,, 1985).
The lower plugging indices of high yielders
arc due to large volumes of latex in spite
of higher initial flow rates. Eventhough,
the total volumes are comparable for clones
RRIlI 105 and PB 235, a low plugging
index for PB 235 is due to lower initial
flow rate and prolonged duration of flow.
Tlie higher initial flow rate uud higher
plugging index fordone RRTI 105 might be
associated whh higher turgor pressure in the
latex vessels of RRIlI 105. However, more
sUidies are essential on the pressure and

osmotic potentials of the laticiferous systems
of ~ifferent clones..,
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