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ABSTRACT

In order to evaluate the improvement of rubber productivity of rubber trees by late upward tapping.
A study was conducted at SCASO (Société Civile Agricole du Sud-Ouest) on the PB 260 clone of
the active metabolic class. The experimental set-up is a Fisher block design with eight treatments
and three replications. The treatments compared were bled in reverse in the eleventh year of
harvest, in quarter spiral every 3, 4, 5 and 6 days, with stimulation frequencies of 6, 8, 10, 12 and
13 times a year. The parameters measured were rubber production, isodiametric growth, sensitivity
to dry notching of trees and physiological profile. The results show that the different latex
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rubber productivity after down tapping.

harvesting technologies improve the rubber productivity of PB 260 (5469 kg.ha™.yr") with a low
dry-nut rate (1.2%) and satisfactory radial vegetative growth (3.9cm.yr'l). The physiological profile
of the trees is balanced, but the treatments significantly influenced the different parameters except
sucrose. Trees bled in S/4U d3 gave better results due to their high yield with an acceptable dry
notch rate. Late reverse tapping is therefore a good latex harvesting technology for improving

Keywords: Rubber tree; latex harvesting technology; productivity; upward tapping.

1. INTRODUCTION

The cultivation of rubber trees (Hevea
brasiliensis), whether in the form of large
industrial plantations or on the more modest
scale of village plantations, is of considerable
economic importance [1]. Unlike tuber and fruit
crops, rubber trees are harvested by extracting
their latex from the trunk of the tree, following a
cut, incision or section in the bark tissue [2,3]. Its
exploitation takes into account the physiological
maturity of the tree which occurs in the 6th year
of plantation [3-5]. Rubber latex is extracted over
at least 30 years [6]. This duration of rubber
exploitation is dependent on the latex harvesting
technologies applied to the tree [7]. The
management of a rubber plantation is based on
the tapping panel management scheme of Gohet
et al., [8]. It consists of harvesting latex for nine
years at opening on the low or descending panel
(descending tapping) and then from the tenth
tapping year onwards on the high panel (reverse
or ascending tapping), and this for four years.
This first series of inverted tapping is followed by
two years of downward tapping and one or two
other series of inverted tapping alternated with
downward tapping. The application of this
tapping panel management scheme (downward
and/or upward tapping) is likely to contribute to
the improvement of rubber productivity in these
plantations [8]. Furthermore, the work of
Obouayeba et al., [9] and Dian et al., [10] shows
that down tapping, on regenerated bark once, the
first option for continuing the management of the
tapping panel after nine years, is certainly
productive, but it is less advantageous than
inverted tapping, the second alternative, in terms
of rubber productivity, vegetative growth, balance
of the physiological profile and, above all, the
economic longevity of the latex harvesting
process. Indeed, their investigations in a non-
industrial rubber environment on the GT 1 clone
of the moderate metabolic activity class showed
that downward tapping under appropriate latex
harvesting systems confers good yields, equal to
or higher than the best yields in the world (1800
kg'ha™year™). According to these authors, the
first four years of inverted tapping, immediately

following downward tapping, show at least 25%
higher rubber productivity than downward
tapping. Furthermore, the work of Obouayeba,
[11] and Diarrassouba, [7] indicated that the
harvesting method applied to the different clones
should take into account their metabolic
characteristics. Thus, reverse bleeding from the
tenth year onwards taking into account the latex
harvesting system of the different metabolic
activity classes of the clones would be
advantageous. As it seems that the early
harvesting of latex affects the physiological state
of the rubber trees and their vegetative growth,
what if reverse tapping was further delayed from
its practice in the tenth year of tapping the rubber
trees? To address this concern, this project
envisages the practice of reverse tapping in the
eleventh year, after ten years of down tapping.

The general objective of this study is to improve
the productivity of rubber trees through late
reverse tapping by taking into account the
metabolic functioning of the laticifer cell.
Specifically, the aim is to

- to evaluate the effect of late reverse tapping on
rubber production and the average increase in
girth of trees of the PB 260 clone

- to determine the influence of late reverse
tapping on the dry tree rate and physiological
profile of clone PB 260.

1.1 Study Site

The work for this study was carried out at the
Société Civile Agricole du Sud-Ouest (SCASO).
This company is located in the southwest of Cote
d'lvoire, between 4°40' and 5°30' north latitude
and 6°20' and 7°00' west longitude, in the
administrative  region of Haut-Sassandra,
precisely in the department of San-Pedro (Fig.
1). The department has a humid tropical climate
with an average temperature of 26.2°C and an
estimated average annual rainfall of 1469 mm.
The agricultural sector employs about 80% of the
working population in this region. Cocoa, coffee,
oil palm and rubber are the main crops grown in
the region.

108



Pulchérie et al.; ARRB, 36(10): 107-117, 2021; Article no.ARRB.75026

SN

500N

4

Fig. 1. Location of the study site [12]

2. MATERIALS AND METHODS
2.1 Material

2.1.1 Plant material

The plant material consisted of trees of Hevea
brasiliensis clone PB 260. This clone is of the
fast metabolic activity class and is one of the
most planted clones in Coéte d'lvoire as it is
considered a high producer. This clone originates
from Malaysia and is a cross of PB 5/51 X PB 49.

2.1.2 Technical material

The technical material consists of:

- tapping knife or gourd for tapping
operations;

- ordinary scales for weighing the fresh
rubber

- 10 to 15 ml pillboxes for latex tapping;

- brushes and stimulant for stimulation
operations;

- Oven for drying the collected latex;

- electronic precision balance (0.001g)

- test tubes, beakers, spatulas, electric
stirrers, pH meter, hot plate, volumetric
flasks, distiled  water, ammonium
molybdate, anthrone, dinitro - 2,2' - dithio -
5 - 5- dibenzoic acid (DTNB) for the
preparation of reagents;

- spectrophotometer for reading the optical
density (OD).

2.2 Methods

2.2.1 Experimental design

The experimental design was a Fisher block
design of eight treatments with three replications
(Fig. 2). The elementary plots each contained 21
trees selected on the basis of circumference and
health status. This selection was made after the
elimination of border trees, broken trees, trees
with dry rot and those attacked by Rigidoporus
microporus and their neighbors.

2.2.2 Trial conduct and data collection

Trial conduct: The latex harvesting technologies
were applied to the different treatments 11 years
after 10 years of top-down bleeding (Table 1)
and data were collected over four years. The
tapping was carried out respectively on panels A
(HO-1) in the first year, B (HO-2) in the second
year, C (HO-3) in the third year and D (HO-4) in
the fourth year, taking into account the
recommendation for tapping panel management
of rubber trees in Co6te d'lvoire, for a tapping
frequency d/4 6d/7 12m/12 of Gohet et al., [8]
(Fig. 3). The international rating of rubber latex
harvesting systems was used Vijayakumar et al.,
[213].
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Fig. 2. Fisher block design

Table 1. Treatments applied to the PB 260
clone during four years of experimentation in
the southwest of the Ivory Coast

° Treatments

S/4 U d6 6d/7 ET 5% Pa 1(1) 12/Y
S/4 U d6 6d/7 ET 5% Pa 1(1) 15/Y
S/4U d5 6d/7 ET 5% Pa 1(1) 10/Y
S/4U d5 6d/7 ET 5% Pa 1(1) 12/Y
S/4U d4 6d/7 ET 5% Pa 1(1) 8/Y
S/4 Ud4 6d/7 ET 5% Pa 1(1) 10/Y
(témoin)

S/4U d3 6d/7 ET 5% Pa 1(1) 6/Y
S/4 Ud3 6d/7 ET 5% Pa 1(1) 8/Y
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Fig. 3. Recommended tapping panel for
rubber trees in Cote d'lvoire, for tapping
frequency d/4 6d/7 12m/12 [8]

S/4 U: quarter spiral upward bleeding; d3, d4, d5
and d6: bleeding every three, four, five and six
days; i.e. twice a week, three times a fortnight
and once a week; 6d7: bleeding with one day off
in the week, on Sunday; n/Y: number of annual

stimulations; Pa 1 (1): stimulation on a 1 cm wide
strip, at a rate of 1 g of stimulant per tree.

- grey area: bark consumed during 36 years of
latex harvesting from the tree;

-1, 2, ....36: years of latex harvest;

- (..); latex harvesting on regenerated bark,
already harvested once;

- 1.20 m above the ground: height of the lowest
point of the tapping notch when the tree is
tapped,;

- descending arrows: bleeding in a descending
half-spiral (S/2);

- Upward arrows: upward quarter-spiral tapping
(S/14V);

- BO-1: Low tapping panel exploited in years 1,
2,4, 6, 8 and 14 (virgin bark);

- BO-2: Low tapping panel harvested in years 3,
5,7,9, 15, 20 and 21 (virgin bark);

- BI-1: Low bleeding panel exploited in years 24,
25, 27, 29, 31 and 33 (regenerated bark);

- BI-2: Low bleeding panel exploited in years 26,
28, 30, 32, 35 and 36 (regenerated bark);

- HO-1: High bleeding panel exploited in years
10, 16 and 22 (virgin bark);

- HO-2: High bleeding panel harvested in years
11, 17 and 23 (virgin bark);

- HO-3: High bleeding panel harvested in years
12 and 18 (virgin bark);

- HO-4: High bleeding panel harvested in years
13 and 19 (virgin bark).
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3. DATA COLLECTION AND TREATMENT
3.1 Production

Rubber production data were collected following
inverted quarter spiral tapping every 3, 4, 5 and 6
days, with stimulation frequencies of 6, 8, 10, 12
and 13 times per year. The stimulant product
used was a mixture of Ethrel and palm oil. The
stimulant paste contained 5% ethephon (ET 5%).
The coagulum of all treatments collected, was
weighed (weight of fresh matter, W.M.) and
preserved. The transformation coefficient (T.C.),
corresponding to the percentage of dry rubber in
a given sample of fresh rubber, was used to
calculate the dry rubber production (weight of dry
matter, W.D.) by the following formula:

D.P.=D.P.xC.T.

The weight of dry rubber was used to determine
the production in g.t't* and then in Kg.ha™ for a
density of 555 trees/ha.

3.2 Radial Vegetative Growth

At the beginning of the trial and every year in
January, the circumference of the trunk of the
trees was measured at 1.70 m from the ground
using a tape measure. The average annual
increase in circumference was determined by the
following relationship:

Grth = Circy— Circy.y

With  Grth:
circumference;

average annual increase in

Circn: Circumference of the trees in the current
season;

Circn-1: Circumference of trees from the

previous season.

3.3 Dry Notch Rate

The rapid visual assessment method described
by (Van De Sype, [14]) is used to describe the
status of the dry notch for each bled tree. Each
tree is assigned a number between 0 and 6
based on its latex flow. The percentage of
completely dry trees in each treatment was
determined by the following relationship:

Dry trees (%) = (n6 + ES) x N

n6: Number of trees in class 6; N: Total number
of trees; ES: Number of trees with total dry notch

3.4 Physiological Profile

The latex microdiagnosis (LDM) consists in
guantifying the four physiological parameters of
the rubber latex which are dry extract (Ex. S),
sucrose (Sac.), inorganic phosphorus (Pi) and
thiol compounds (R-SH). These four parameters
make it possible to assess the physiological state
of the rubber tree, taking into account the
reference values established by Jacob et al. [15].
The determination of the dry matter content
(Ex.s) of the latex was carried out by the method
described by Eschbach et al, [16]. The
determination of sucrose (Sac), inorganic
phosphorus (Pi) and thiol compounds (R-SH)
was carried out by the methods of determination
of Anthrone of Ashwell [17], ammonium
molybdate of Taussky and Shorr [18] and dinitro
- 2,2" - dithio - 5 - 5'- dibenzoic acid (DTNB)
Boyne and Ellman [19] respectively.

3.5 Statistical Analysis

An analysis of variances and comparison of
means was applied to the data for the different
parameters, to observe or not possible significant
differences between the latex harvesting systems
applied to the PB 260 clone. This analysis was
carried out with the XL-STAT software version
7.1. For values of P < 0.05, the difference is
significant, but when P>0.05 the difference is not
significant.

4. RESULTS
4.1 Production

The overall average annual dry rubber
production expressed in g.t*.tof clone PB 260 is
139 g.a™.s™. The average annual production was
statistically influenced by the latex harvesting
technology applied and is high at low tapping
intensity Table 2. Indeed, the rubber productions
obtained with treatments 1 to 6 are of the same
order of magnitude. The same is true for
treatments 7 and 8 (tapped at d3). However, their
production is statistically lower than that of
treatments 1 and 2 (tapped in d6), which are
significantly equivalent to those of treatments 3
to 6.

The average annual dry rubber yield exPressed
in kg.ha‘lyear"l was 5469 kg.ha.'lyear' for all
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latex harvesting systems. Average annual yields
varied significantly by latex harvesting system.
The vyields of latex harvesting systems 1 to 7,
with the exception of treatment 8, are statistically
equivalent. Those of treatments 1 and 2 are
significantly lower than treatment 8, whose vyield
is of the same order as those of treatments 3 to
7. The production in kg.ha'year™ followed a path
opposite to that of the production in g.a™*.s™.

4.2 Radial Vegetative Growth
all

The overall mean annual increment for
treatments combined was 3.75 cm.yr'1 Table 3.

The average annual growth was statistically
different according to the treatment. It varied
from 2.6 to 4.6 cm.yr'1 , the increments of
treatments 1 to 8, with the exception of treatment
2, were statistically of the same order of
magnitude. The average annual increase of
treatment 2 was statistically lower than those of

treatments 5, 7 and 8 but equivalent to those of
the other treatments. Treatments that received
fewer annual stimulations had a higher mean
annual increase than those that received more
stimulations.

4.3 Dry Notching Rate

The overall average dry notch rate presented in
Table 4 is 1.2%. It is very low and influenced by
the different latex harvesting techniques applied
to the trees. In general, the dry notch rate
evolves with increasing tapping frequency.
Treatment 8 bled in d3 coupled with 8
stimulations gave the highest dry notch rate
(2.4%), which is statistically of the same order of
magnitude as treatments 4, 5, 6 and 7. The dry
notching rates of treatments 1, 2 and 3 are
significantly lower than that of treatment 8, but
equivalent to the dry notching rates of treatments
4,5,6and 7.

Table 2. Average dry rubber production of PB260 clone trees subjected to different latex
harvesting techniques

Treatments Numbers Production Production
ofannual g.ats™® kg.ha*.an™
tapping

1 S/4Ud66d/7 ET 5% Pa1(1)12/Y 52 171,18 £+ 18,69 a 4 940+ 608,6 b

2 S/4Ud6 6d/7 ET 5% Pa 1(1)15/Y 52 172+ 18,69 a 4963 +608,6 b
3 S/4Ud56d/7ET 5% Pa1(1)10/Y 64 147,75+ 18,69 ab 5248 + 608,6 ab
4 S/4Ud56d/7ET5% Pal(1)12/Y 64 161,27 + 18,69 ab 5728 + 608,6 ab
5 S/4Ud46d/7 ET 5% Pa 1(1)8/Y 78 121,75+ 18,69 ab 5270 + 608,6 ab
6 S/4Ud46d/7ET5% Pail(1)10/Y 78 133,67 + 18,69 ab 5786 + 608,6 ab

(control)

7 S/4Ud36d/7 ET 5% Pa 1(1) 6/Y 104 99,52 +18,69 b 5744 + 608,6 ab
8 S/4Ud36d/7ET 5% Pa 1(1)8/Y 104 105,25+ 18,69 b 6 075 + 608,6 a

Overall averages

139+26,7 5469+ 393

In the same column, means with the same letters are not significantly different (Scheffe 5%)

Table 3. Average trunk circumference growth of PB 260 trees after four years of upward

tapping
Treatments Numbers of Average circumference
annual tapping growth (cm.an™)
1 S/4Ud66d/7ET 5% Pai1(1)12/Y 52 42+16,8a
2 S/4Ud66d/7 ET 5% Pa 1(1)15/Y 52 46+6,2a
3 S/4Ud56d/7 ET 5% Pa 1(1)10/Y 64 44+11,7 a
4 S/4Ud56d/7 ET 5% Pa 1(1)12/Y 64 3,7+1,2ab
5 S/4Ud4 6d/7 ET 5% Pa 1(1)8/Y 78 3,6 +4,43ab
6 S/4Ud4 6d/7 ET 5% Pa 1(1)10/Y 78 3,7+8,16 ab
(control)
7 S/4Ud36d/7 ET 5% Pa 1(1) 6/Y 104 3,6+ 4,6 ab
8 S/4Ud3 6d/7 ET 5% Pa 1(1)8/Y 104 26+x14b
Overall averages 3,75+ 2,1

means with the same letters are not significantly different (Scheffe 5%)
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Table 4. Dry notch rate of clone PB 260 after four years of upward tapping

Treatments Numbers of annual tapping Dry notch rate (%)
1 S/4 U d6 6d/7 ET 5% Pa 1(1)12/Y 52 0.3b
2 S/4 U d6 6d/7 ET 5% Pa 1(1)15/Y 52 06b
3 S/4 U d5 6d/7 ET 5% Pa 1(1)10/Y 64 0,7b
4  S/4Ud56d/7ET 5% Pa 1(1)12/Y 64 1,4ab
5 S/4 U d4 6d/7 ET 5% Pa 1(1)8/Y 78 1,4 ab
6 S/4 U d4 6d/7 ET 5% Pa 1(1)10/Y (control) 78 1,5ab
7 S/4 U d3 6d/7 ET 5% Pa 1(1) 6/Y 104 1,3 ab
8 S/4 U d3 6d/7 ET 5% Pa 1(1)8/Y 104 24a
Overall averages 1,2

means with the same letters are not significantly different (Scheffe 5%)

Table 5. Average values of physiological parameters of clone PB 260 subjected to different latex harvesting technologies after four years of
upward tappind

Numbers of Parameters physiologies
Treatments annual DRC Suc Pi R-SH
tapping (%) (m. mol.I™" (m. mol.I™" (m.mol.I™"
1 S/4Ud66d/7 ET 5% Pa 1(1)12/Y 52 57,45+1,10 a 7,86+ 1,50 a 20,37+1,24 ab 0,64+0,10 ab
2 S/4Ud6 6d/7 ET 5% Pa 1(1)15/Y 52 58,02+1,10 a 8,75+ 1,50 a 20,58+1,24 ab 0,65+0,10 ab
3 S/4Ud56d/7 ET 5% Pa 1(1)10/Y 64 53,93+1,10 ab 8,37+ 1,50 a 20,92+1,24 ab 0,56+0,10 b
4  S/4Ud56d/7 ET 5% Pa 1(1)12/Y 64 55,12+1,10 ab 8,68+ 1,50 a 21,53t1,24 a 0,75+0,10 ab
5 S/4Ud46d/7 ET 5% Pa 1(1)8/Y 78 50,83+1,10 ab 7,89+ 1,50 a 17,81+1,24 b 0,71+0,10 ab
6 S/4Ud46d/7ET 5% Pa1(1)10/Y 78 52,27+1,10 ab 9,45+ 1,50 a 18,64+1,24 ab 0,76+0,10 ab
7 S/4Ud36d/7ET 5% Pal(1) 6/Y 104 49,68 +1,10 b 7,95+ 1,50 a 19,53+1,24 ab 0,81+0,10 ab
8 S/4Ud36d/7 ET 5% Pa 1(1)8/Y 104 50,52 1,10 ab 9,41+ 1,50 a 20,52+1,24 ab 0,89+0,10 a
Overall averages 53,54 8,53 19,98 0,72

In the same column, means with the same letters are not significantly different (Scheffe 5%)
DRC : Dry extract ; Suc : Sucrose ; Pi : Inorganic phosphorus; R-SH: Thiol group.
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4.4 Physiological Profile

The average annual dry extract rate for the four
years of reverse tapping, for all treatments
combined, was 53.54%. This rate is very high (>
43% reference value) overall and regardless of
the latex harvesting technology applied (Table 5).
The significantly higher rates of 58.02 and
57.45% were obtained in treatments 1 and 2 bled
in d3 respectively. These rates are equivalent to
those of treatments 3 to 8.

Analysis of the mean annual sucrose content of
clone PB260 reveals that the treatments applied
to the trees did not have a significant effect on
the sucrose content. Overall, the sucrose content
was moderate or average (8.53 m. mol.I") and
ranged from 6 to 9 m. mol.I"*. However, it varied
from 7.89 to 9.41 m. mol.I"™.

The average annual inorganic phosphorus
content of latex for all latex harvesting
technologies combined (19.98 m. moI.I'l) is high
and characteristic of clones with active or rapid
metabolism. It varied significantly according to
the treatment. The Pi content of latex from
treatment 4 (21.53 m. mol.l") is statistically
higher than that of treatment 5 (17.81 m. mol.I")
which has the lowest Pi content in latex. The
average annual Pi content of latex in treatments
4 and 5 is significantly and respectively of the
same order of magnitude as that of treatments 1,
2,3,6,7and8.

The average annual content of thiol groups (R-
SH) in latex for all latex harvesting technologies
combined (0.72 m. moI.I"l) is good. It varied
significantly according to the treatment. The latex
SHR content of treatment 8 (0.89 m. moI.I"l) is
statisticall%/ higher than that of treatment 3 (0.56
m. mol.I") which has the lowest latex SHR
content. The average annual latex SH-R content
of treatments 3 and 8 is significantly and
respectively of the same order of magnitude as
that of treatments 1, 2, 4, 5,6 and 7.

5. DISCUSSION

The average annual rubber production
expressed in g.t'l.t'1 of 139 is good, but it
increases with the reduction of the tapping
intensity. The longer the time in days between
two consecutive tapping’s, the higher the rubber
production. Thus, tapping frequency has an
effect on production. This is especially true since
the closer the consecutive tapping’'s, the less
time the Laticifer cells have to regenerate latex in

the vessels, and the more production is
negatively affected. This result confirms the work
of Obouayeba et al., [20] and Traoré, [21].
Indeed, these authors established that there is a
relationship between tapping frequency and
rubber production expressed in g.tlth
According to them, the high rubber production
obtained with less frequent tapping can be
explained by the longer time between two
consecutive tapping’s, which allows for better
regeneration of the laticifers contents [4].
Therefore, trees tapped once a week, six working
days out of seven (d6 6d/7: treatment 1 and 2)
gave the highest production of dry rubber per
tapping in contrast to twice a week tapping which
gave the lowest productions.

Furthermore, the dry rubber yield expressed in
kg.ha-1 year-1 is also good and tends to
increase with the intensification of tapping, so
that the closer the tapping’s are to each other
(d3) the higher the rubber production. These
results are in agreement with the work of
Diarrassouba, [7]., Obouayeba et al.,, [2]. et
Adou, [22]. According to these authors, the more
intense the tapping, the higher the production per
hectare. The lacticogenic function of the trees is
thus activated and/or exalted. Indeed, bleeding
itself stimulates latex production by endogenous
ethylene induced by bleeding stress [20,23,4].

The highest average annual girth increments
were found in the treatments with the lowest
rubber vyields. In fact, the frequency d3 which
gave the highest yield has the lowest increase.
This result reflects the fact that latex production
is in competition with the primary biomass
development of the tree in its process, as far as
the orientation of the photoassimilates is
concerned. This means that the greater the latex
production, the more the tree growth is reduced.
These results corroborate those of several
authors such as Gohet et al., [23], Obouayeba et
al., [20], and Obouayeba [3].

The susceptibility of trees to dry notching is a
likely expression of physiological fatigue of the
Laticifer tissues [23]. The rate of trees affected
by dry notching in clone PB 260 in this study was
relatively low compared to those obtained in the
work of Traoré, [21] in reverse bleeding in clone
PB 235 of the same metabolic activity class as
PB 260. This result indicates that in terms of dry
notching susceptibility, the clones are not
expressed in the same way, although they are of
the same metabolic class [23,22]. Also, this
result confirms the good functioning of the
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Laticifer cells, which are a priori protected by the
good increased availability of intralacticifer sugar
and SHR within the latex in clone PB 260.

The average annual dry extract content of latex
from trees bled in late reverse was very high in
clone PB 260. This good level of dry extract
content reflects good regeneration of the
exported latex after tapping as shown by several
authors [2,22]. The rubber yields of the different
latex harvesting technologies are very high. Also,
the best rates obtained at frequencies d5 and d6
are due to the fact that the time interval between
two bleedings influences the in situ regeneration
of latex. The longer the interval, the better and
more complete the in situ regeneration and the
higher the dry rubber content [7].

The average annual sucrose content of the latex
was either average or high depending on the
tapping frequency. The presence of this high
amount of sucrose in the latex is a sign of high
production potential of the trees due to the good
availability of rubber raw material in the laticifers
[22,23].

Inorganic phosphorus levels in tree latex are high
regardless of treatment. They reflect a good
availability of the metabolic energy necessary for
the activation of the metabolism within the
laticifers. This is an intrinsic characteristic of this
clone according to the clonal typology of
metabolic functioning of the laticogenic system
[23]. Indeed, as shown in the work of Lacote et
al., [6], metabolic activation is governed by
intrinsic energy. Thus, in this study, the cross-
linked metabolism would be more activated in
d3-bleeding rubber trees.

The levels of thiol groups in the latex were
globally of an average level. These latex R-SH
values indicate an acceptable level of biological
protection of the lutoids and a certain stability of
the rubber latex, as shown by the work of
Coulibaly et al., [24] and Dick et al., [25] on the
GT1, PB 217, PB 235 and PB 260 clones
respectively.

From the above, it can be seen that the practice
of inverted bleeding therefore helps to improve
tree productivity. However, for better protection
of the trees, the latex harvesting technologies
applied to the trees must be taken into account.

6. CONCLUSION

At the end of this study, which aimed to evaluate
the effect of late reverse tapping on rubber

productivity of the PB 260 clone, we can
conclude that late upward tapping improves
rubber productivity. Indeed, our results indicate a
good rubber productivity of the rubber trees in
late upward tapping, the existence of a weak
competition between growth and rubber
production and also the obtaining of a low dry
tree rate. This confirms that the delay in reverse
tapping relative to its practice in the tenth year of
tapping does not negatively affect the trees. In
addition, the different technologies are good,
although the d3 tapping frequency shows the
best expression in this trial.
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