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Original Research Article
Agronomic potential of some rubber tree clonesHevea brasiliensis) of the fast metabolic activity class in the absee of hormonal

stimulation in southwestern of Cote d’'lvoire

Abstract

Fast-metabolism clones of rubber trddeea brasiliensis) are appreciated for their good agronomic perforweawith little hormonal
stimulation, due to their high intrinsic metabolactivity. They are highly demanded and thereforgposed to a significant risk of
overexploitation. In order to solve this problemstady was carried out inrandomised blockene-tree-plot™ design with clones IRCA 111,
IRCA 130 and PB 260 planted at a density of 51@iplaa in southwestern of Cote d’Ivoire for ninesge A single tapping system, that is
every four days (d4) with different hormonal stiaidn regimes (0ly; 2ly; 4ly; 6ly; 8ly; 13ly; 18/26/y and 39/y), was applied to all
treatments. The parameters measured in rubbervreresrubber yield, radial vegetative growth, pbiajical profile and sensitivity to tapping
panel dryness. The results indicated that non-$ait@d rubber trees of clones IRCA 111 and IRCA 4B6wed the best rubber yields while two
annual stimulations were necessary for clone PB REffeover, the lack of hormonal stimulation had rmegative impact on the vegetative
growth, physiological profile and sensitivity tgfang panel dryness dfie theserubber trees. Clones IRCA 111 and IRCA 130 carefoee be
tapped in S/2 d4 without hormonal stimulation.

Keywords: Fast-metabolism cloneblevea brasiliensis, hormonal stimulation, rubber yield, vegetativewth, physiological profile, tapping

panel dryness, Céte d'lvoire.

1.Introduction

Rubber tree clonedevea brasiliensis) of the fast-metabolism class, including IRCA 1IBCA 111, IRCA 130, PB 255, PB 280, PB 330 and
PB 260, are generally appreciated for their goomragmic performance and especially their rapid dyigicrease [1,2]. These clones are
characterized by easy flow, thus a high intrinsic yield and havgoad activating capacity of latex-producing metabmolin the absence of

1



23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

hormonal stimulation. Fast-metabolism clones requinerefore, very little or no hormonal stimulatifor giving a good level of rubber yield.
This is plausible especially as the recent workBiafrassouba and Traoré [3,4] showed that cloB235 and PB 260 of the fast metabolic
activity class having sufficient intrinsic energgseres good rubber yield with a very low stimulatiegime. Moreover, Lacotet al. [5]
showed that the intrinsic energy of fast-metaboli@anes is such that some of them, including clB€A 130, tappedn ir d4 do not need
hormonal stimulation. Indeed, rubber productivitithout hormonal stimulation is significantly high#ran that of all stimulation regimes
applied.

The conclusions of those works are interesting ldwady especially as it is assumed that tappings tlu the stress it induces, activates the
metabolism of latex vessels along with hormonahstation, by producing ethylene. Indeed, ethyleweduced and released, during stress in
the tissues, activates the whole biosynthetic m®ad the cis-polyisoprene molecule or rubber [6l7]s as if tapping alone provides so
sufficient metabolic energy that hormonal stimwaateven at very low regime would be harmful; sinegmn lead to an excess of energy which
may lead to physiological fatigue [8] and tappiramel dryness [2,9,10,11,12].

The availability of metabolic energy activating thubber biosynthetic process varies according ¢éontletabolic activity class of the clone [13]
and within the same class [5,14]. In the perspeativrubber tapping ecological management, it wdnddvise and efficient to exploit, on the
one hand, the activation potential of latex-prodganetabolism by tapping and, on the other harel cHpacity of active or fast-metabolism
clones to achieve a good level of rubber yield wttke or no hormonal stimulation. Given the higbst of stimulants and their adverse effects,
in the more or less long term, on the yield, thpliaptor and the environment, it is therefore neaesto know whether the proven fact that

clone IRCA 130 does not need hormonal stimulant begxtended to other clones of this metabolio/iigtclass. The objective of this study

therefore was to evaluate the agronomic potentitiree fast metabolism clones under non-stimutadiod several stimulation regimes.
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2.Material and methods

2.1.Material

The plant material used consisted of three clor@sa the active or fast metabolic activity clasdHal/ea brasiliensis Muell. Muek Arg. These
are clones IRCA 111, IRCA 130 and PB 260.

- ClonelRCA 111 wasdevelopedcereatedn Cote d’lvoire in 1975 by crossing PB 5/51 aridIR 605. It was planted for the first time in
CCGE in 1983. This clone shows a very good vegetatigor in immature period [2] and an average ahrmocrease after opening
higher than those of clones GT 1 and PB 235 witknalency to bend at 10 years. It has low sucrosgenbbut relatively higher than
that of PB 235 and is part of active or fast-meliaboclones [15]. Its yield expressed in gramstpee per tapping is very high. It has a
sensitivity to tapping panel dryness that increagés the latex harvest period [2].

- ClonelRCA 130 wasdevelopedereatedin Cote d’lvoire in 1975 by crossing PB 5/51 aRd22. It was planted for the first time in
CCGE in 1983. It has a rapid height growth andad pf fast-metabolism clones. It is a vigorousnelaith a beautiful crown and a
slightly bent trunk [15]. Its yield expressed imagrs per tree by tapping is very high. It has a gpbysiological profile at latex
harvesting commencement. It has a relative seitgitiv breakage due to wind.

- ClonePB 260(Prang Besar 260) is the result of PB 5/51 x PE®Ssing. It is originally from Malaysia. Its veaggve growth before
tapping commencement switches from average to ghftdr tapping commencement, it remains averageyikld commencement is
fast. It is a vigorous and high yielding cloneisltsensitive to tapping panel dryness and is meelgreesistant to wind damage [16]. It

requires a moderate stimulation regime.

Comment: ‘One tree plot design’ is not a standard field plot technique.
Is repetition one tree (line 68/69) or 33 trees (line 70/71)? A tree
2.2.Methods cannot make a repetition? Recast.
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2.2.1.Experimental design and treatments

The experimental design used was the mono treerertfee plot design”, that is to say, a tree makes up a repetitiorth&t respect, 330 trees

were selected based on the homogeneity of their girlm 70 above the ground, their yield withdirhalation and their tapping panel dryness
rate. On each plot, the selected trees were dinitedLO separate treatments at the rate of 38 {repetitions) per treatment.

A single tapping system was applied to all thedrekall treatments, tapping every four days (didhwne day of rest per week and different
hormonal stimulation regimes. A non-tapped absatotgrol was included to allow the monitoring obber trunk isodiametric growth, in order

to better understand the effect of treatments @ ahl

The trees of the experiment were planted at a tyeosb10 trees per hectare (7 m x 2.8 m). For pie&rs, the tapping technique followed the
classic pattern of tapping panels-eenduoatse in Cote d’lvoire [17].

2.2.2.Measurements

Rubber yield

Rubber yield was assessed per treatment. The ecoageixtracted at the following tapping, was cokectweighed monthly (fresh weight,
F.W.) and stored. The transformation coefficiemy, dibber percentage of a given sample of fresheubyas used to calculate the dry rubber
yield for each pattern. It has been calculated feosample of coagulum per treatment. Each sampenggghed, crimped, dried at 80 °C in an

oven for 24 hours and reweighed [18he dry rubber yield was expressed in grams pergdes tapping (g/t/t).

Trunk isodiametric growth

For each treatment, the trunk girth at 1.70 m wassured on each tree at the beginning of experiarghiat the end of physiological cycle
(January to February), before the start of annefdldtion. The average annual increase has beeegsed (cm/year).

Measurements of latex physiological parameters
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Four Ferm physiological parameters of the latex were analyaece a year in November. They are the dry rulbbetent and the sucrose,
inorganic phosphorus and thiol groups content & liex. Some latex collected by pricking under tdngping panel (downward tapping),

according to the “latex micro diagnosis” method][@l8MD) was used to determine the values of physialal parameters.

Measurement of the dry content

The dry matter content of the latex was determimedeighing 1 ml of fresh product in a 10-ml pillhdoefore and after heating at 80 °C for 24
h.

Determination of sucrose, inorganic phosphorus and thiol compounds

Sucrose contents, inorganic phosphorus and thiolipgy wereevaluated usingneasured—oeutrom the TCA serum obtained after latex
coagulation in trichloroacetic acid (TCA). Thesentmts, expressed in millimoles per liter of lag@mol.I"), were measured out by the
anthrone method developed by Ashwell [19] the $kysand Shorr method [20] and the Boyne and Ellmethod [21], respectively for
sucrose, inorganic phosphorus and thiol grolips. interpretation of physiological parameter valt@ok into account the reference values set
by Jacolet al, [22].

Visual estimate of tapping panel dryness

The quick survey method by visual assessment et the appearance and the progress of tappingl piryness [23]. For each tree tapped,
a number ranging from 0 to 6 was assigned, prapmatito the length of tapping cut affected by taggianel dryness (Table 2).

For each plot, the exact count of the conditionreés was carried out and the rates of total diskaat length (DCL %) and completely dry

trees were determined for each treatment.

2.2.3.Statistical Analyses
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Data on rubber yield, trunk isodiametric growthelamicro diagnosis and tapping panel drynessratatée were processed using the statistical
software STATISTICA 7.5. An analysis of variancesweerformed and the level of significance of déferes between averages was estimated
by the NEWMAN-KEULS test for a threshold of 5%. Rbe comparison of percentages, the average cosopatiest by means of the least
significant difference (Lsd) at the threshold of &f4s used.

3.Results

3.1.Rubber yield

The average annual rubber yields of clones IRCA IRCA 130 and PB 260 were significantly influendgdthe hormonal stimulation regime
after nine years of experiment. They ranged fronio498 g/t/t, 37 to 49 g/t/t and 54 to 70 g /tApectively for clones IRCA 111, IRCA 130 and
PB 260. The trees of non-stimulated treatment (@&y)e rubber yields that were the highest andssitzlly superior to those of trees stimulated
in clones IRCA 111 and IRCA 130. However in cloR&260, the stimulation regimes 2/y; 4/y and 6Aulted in yields that were significantly
superior to those of treatments. Irrespective efd¢lone, the lowest rubber yields were obtainedh whe high annual stimulation frequency
(18ly; 26/y and 39/y; Table 2).

3.2.Radial vegetative growth of rubber trees

The average annual increase was significantly emided by the tapping commencement of trees in sItREA 111, IRCA 130 and PB 260.
Non-tapped trees had an average annual increassetadistically superior to those trees tappedrddgss of the clone. The different hormonal
stimulation frequencies applied to clones IRCA (ahtl 130) did not significantly affect the averagmual growth of trees. However, in clone
PB 260, the non-stimulated trees had an averageabimtrease statistically equivalent to that ahatated trees 2/y and significantly superior

to those of the other stimulated trees. In addjtibe variation due to girthing rate was clear veitht distinct classes (Table 3).

3.3.Physiological parameters of rubber trees
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3.3.1.Clone IRCA 111

Dry Rubber Content (DRC): the dry rubber content of the trees of clone IRCA ranged from 46.91 to 58.56% according to tifferdnt
treatments after nine years of experiment (Tablergse rates were very high regardless of the laaevesting technology. The non-tapped
trees had the highest rate (58.56%), which wassstatlly superior to those of the other treatmefitse lowest dry rubber contents were
obtained with stimulated trees 2 and 4/y.

Sucrose Content (Suc): the average sucrose content of clone IRCA 1ldstranged from 5.90 to 19.77 mmibldased on the treatments after
nine years of experiment (Table 4). The non-tapipees (control) showed a high (19.77 mmdlsignificantly higher than those of tapped
trees. The non-stimulated and stimulated trees 62y 13/y, 18/y, 26/y and 39/y) were superiotitose of stimulated trees 4 and 8l/y.

Inorganic Phosphorus (Pi) content: the average inorganic phosphorus content of clRi@A 111 trees ranged from very high to high aftgre
years of experiment from 17.27 to 31.87 mrilo(Table 4). Highest levels were obtained in the-stimulated trees (30.93 mmdl) non-
tapped trees (29.79 mmd)land stimulated 2/y (31.87 mmd)land 18/y (30.92 mmol’). The lower values were obtained with the stinedat
trees 26 (22.89 mmof) and 39/y (17.27 mmotY).

Thiol groups (RSH) contents: the average thiol groantent of the latex of clone IRCA 111 trees wagmificantly influenced by the latex
harvesting technology and have, generally, inckaseording to the intensification of hormonal stlation after nine years of experiment.
They ranged from 0.36 (non-tapped treatment) t6 @nsnol.I* (stimulated treatment 18/y) according to the treait. These values are rated

low to very low (Table 4).

3.3.2.Clone IRCA 130
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Dry Rubber Content (DRC): the dry rubber content of the latex of clone IRC30 trees were significantly influenced by the aeliéint latex
harvesting technologies ranging from 53.67 to 6483Table 5). The dry rubber content from non-tappees was higir than the other
treatments-that-were-equivalent-to-each-other

Sucrose content (Suc): the average sucrose content of the latex of clR@A 130 trees, in accordance with those of fastaimolism clones
ranged from high (9.10 mmot) to very high (23.60 mmol') in Table 5). The non-tapped trees (control) showed a very hitgx sucrose
content significantly superior to those of the Xabé tapped trees.

Inorganic Phosphorus Content (Pi): the average content of inorganic phosphorus eflétex of clone IRCA 130 trees were significantly
influenced by the different latex harvesting tedbgis. They ranged from high (22.33 mmid).to very high (28.40 mmol') respectively for
treatments 13/y and O/y (Table 5).

Thiol group contents (RSH): the average thiol group content of the latexlohe IRCA 130 trees ranged from medium to good.@5 @ 0.77
mmol.I* (Table 5).

3.3.3.Clone PB 260

Dry Rubber Content (DRC): the dry rubber content of the latex of clone PB 2&es were significantly influenced by the vasdatex
harvesting technologies with variation of 46.9656&057% (Table 6). The tapped trees, stimulatedobrshowed dry rubber content of latex
statistically inferior to those of non-tapped trees

Sucrose content (Suc): the different latex harvesting technologies hagaificant impact on the average sucrose contettieolatex of clone
PB 260 trees with 23.54 mmat.In non-tapped trees (Table 6).

Inorganic Phosphorus content (Pi): the average inorganic phosphorus content of ties laf clone PB 260 trees were significantly influaed by
the different treatments. They ranged from 20.08%6 mmolf (Table 6). These contents, very high for littlensiated or not stimulated

treatments, had a tendency to decrease with stromgonal stimulation frequencies.
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Thiol group contents (RSH): the average thiol group contents of the latexlohe PB 260 trees were significantly influencedtty different
treatments. They were low for all treatments (Td&)leHowever, the tapped trees, stimulated or hotved contents superior to that of the latex
of non-tapped trees.

3.4.Sensitivity to rubber tree tapping panel drynes

The different latex harvesting technologies hawe daignificant impact on the rates of partial doy length and completely dry trees of clones
IRCA 111 and PB 260 except for clone IRCA 130 (Eab). The average rates of partial dry cut lengtiged from 2.73 to 16.06% for clone
IRCA 111, from 24.24 to 45.45% for clone IRCA 13@&8.64 to 20.30% for clone PB 260. The non-stitnealareatments (0/y), have induced
the lowest rates of partial dry cut length regassllef the clone. The stimulated treatments indighl rates of partial dry cut length.

The rate of completely dry trees have evolved enghme order as those partial dry cut lengths.

4 .Discussion
4.1.lmpact of different latex harvesting technolog#s on dry rubber yield and radial vegetative growthof fast metabolism clones of evea
brasiliensis

The analysis of the average annual yield of rulteers revealed that clones IRCA 111 and IRCA 13@ tlhe best rubber yield in the absence
of hormonal stimulation. These results suggest these clones belong to the fast activity classnigasn their yield with little hormonal
stimulation as reported by Eschbagthal. [24]; Serreset al. [25]; 13 Jacotet al. [13] and Gohett al. [8]. It means the metabolic activity
governed by the intrinsic energy [5,26], was sigfi¢ for clones IRCA 111 and IRCA 130 to reach maxin rubber yield. However, the low
rubber yield shown by the non-stimulated treatmeornpared to stimulated treatments highlights thed@guacy of this intrinsic energy
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necessary to a high yield in the case of PB 26QsTto compensate for the energy difference, samigoes [27,28,29] have justified and
proposed an exogenous energy provided by hormdinallation such as ethylene. For all the cloneslistli hormonal stimulation resulted in
average rubber yield decline which is a reflectibthe depressive effect of high levels of stimiolaton rubber yield. As stated by Goleetl.

[8], overstimulation results in a malfunction oetlatex-vessel system characterized by the impitigsitif raising the activation level of latex-
producing metabolism by hormonal stimulation [4hid causes either a physiological fatigue of oweduatex-producing tissues, or a
phytotoxic effect due to excessive use of Ethephon.

Moreover, some studies have highlighted the stitmggpower of tapping which produces ethylene i@ tissues of rubber trees through the
stress it causes [6,7]. In the case of PB 260etbes, a slight increase in the tapping frequepeyticularly in d3, may be applied in the absence

of hormonal stimulation.

Concerning the radial vegetative growth of treeshefclones studied, the average annual increagetimof non-tapped trees was superior to
that of tapped trees. This due to the fact thabeuliree tapping commencement results in the dorersf a fraction of photosynthetic

assimilates, strictly allocated to the general ibeliam of the tree and the primary biomass. Indeestrong competition for photosynthetic
assimilates occurs between vegetative growth ablemyield [8,30,31]. This is more likely espegradls tapping commencement is inevitably

accompanied by a reduction in the annual rate gétadive growth [1,32,33].

4.2.lmpact of different latex harvesting technologés on the physiological profile and sensitivity tdapping panel dryness of fast-
metabolism clones oHevea brasiliensis

Concerning the physiological profile, the very highel of dry rubber content observed in all thenels studied shows an increased biosynthesis
of rubber within latex-vessels. However, the drigber content was higher in non-tapped trees. Ehdue, on the one hand, by the fact that

there is no rubber export by harvest and, on therdtand, by the active nature of the latex-prauyenetabolism of these clones due to the
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important and available intrinsic energy. The drglrer content of the stimulated or non-stimulateéd has relatively decreased compared to
that of non-tapped trees. This decrease in dryaubbntent is explained by the fact that hormotiatidation induces an increase of water

transfers within latex-vessel tissues [6,35]. Tiriscess leads to latex dilution in time which is #ource of lower dry rubber contents.

The sucrose content of the latex of the studiededavas medium to high. They were very high for-tagped trees regardless of the clone. The
stimulated trees have, on the whole, shown contefgsior to those of non-stimulated trees. Thessults are similar to those obtained by
Lacrotte [6] and Traoré [4] who showed that aliratiated trees have a sucrose content of latexianfier that of non-stimulated trees due to the
use of sucrose for rubber biosynthesis. This resuld be explained by the fact that ethylene dtimn strongly activates the metabolism
leading to a strong conversion of the sucrose ptaselatex-vessels [5], into latex-producing rublsence sucrose is the raw material of the
isoprene biosynthesis [36]. In the conditions aof @xperiment, the non-stimulated trees of clonégSAR.11 and IRCA 130 showed better yields
compared to stimulated trees. This suggests a gopgly and efficient use of sucrose for rubberdyi@l the absence of stimulation. This
situation is probably the result of the fact thHa intrinsic metabolic energy of these clones #icent for good biosynthesis of the latex-
producing rubber. Indeed, these clones, due to ey active metabolism, transform very quickle thucrose into rubber and respond only
poorly to hormonal stimulation [8,13].

The inorganic phosphorus contents of the latexeds, which are closely related to energy metainoisd rubber biosynthesis, reflect the
intensity of regeneration within the latex-prodgriissue [8]. For each of the clones studied, tlmeganic phosphorus contents were high in
non-stimulated trees as well as in stimulated trébs result highlights the activating effect oétabolism by tapping, as shown by Obouayeba
et al. [7] and Dicket al. [28]. Tapping, due to the stress it induces [3Wight activate latex-vessels metabolism along wittmonal
stimulation, by ethylene production. Indeed, asaghby Lacrotte [6], ethylene is a hormone thatrizdoiced and released during stress (tapping
or stimulation) in the tissue to act by activatthg entire biosynthetic process of thepolyisoprene molecule or rubber. This explainsgbed
level of rubber yield noticed in clones IRCA 11RAJA 130 and, to a lesser extent, clone PB 260éamattsence of hormonal stimulation. The
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thiol group contents of the latex of trees weraagally, weak and in the same order of magnitudefidreatments regardless of the clone. The
level of these contents reflects, indeed, a dediribe biological protection of lutoids [6].

As regards the sensitivity to tapping panel dryntss results revealed low rates of partially dng @ompletely dry trees for the non-stimulated
treatment and inferior to those of stimulated trestts in all the clones studied. These rates iseckavith the intensification of hormonal
stimulation whatever the clone. This negative immddormonal stimulation on the occurrence of tdygping panel dryness supports the works
of De Fay [38], Chrestin [37] and Omokkd489], who showed that tapping panel dryness irsgsavith the frequency of hormonal stimulation.
Indeed, the tapping panel dryness is generallyethiny overexploitation of the trees. The sensiytiat clones to tapping panel dryness
according to the metabolic activity class, is dughe fact that they have low levels of thiol compds as indicated by Chrestin [40]. According
to the same author, these compounds favors thditgtalh lutoids and their low content causes depammentalization of those which are
destroyedn situ. Lysis of lutoids leads to the coagulation of ¥atéthin the latex-vessels, resulting thereafterthe stoppage of latex flow and,
subsequently, tapping panel dryne j i

5.Conclusion

This study was conducted in order to develop axlatvesting system without hormonal stimulationl a@ach a good rubber yield for the
clones of fast metabolic activity class. The resinticate that only clones IRCA 111 and IRCA 1B0wed better rubber yield in the absence
of hormonal stimulation after nine years of expanmin S/2 d4. The metabolic activity governed bg tntrinsic energy was sufficient to
enable these clones to better express their patentilike clone PB 260 which needed two annuaigtitions for result.

Furthermore, the absence of hormonal stimulatieorfed the radial vegetative growth of trees wHile increase in stimulation frequency had a
depressive effect on the average annual growthreafstof the clones studied. In addition, non-statioh had no negative impact on the

physiological parameters and the sensitivity tgpiiagp panel dryness of trees. This study has helpghlight the possibility of reaching a
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maximum rubber yield in the absence of hormonatsitation.-Fhereferelhe clones IRCA 111 and IRCA 130 can be tapped in 8/@&ithout

hormonal stimulation.
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Tables

Table 1: Treatments applied on clones IRCA 111, IRCA &80 PB 260 during nine years of experimentatiosouthwestern Cote d’lvoire.

NO

Latex harvesting technologies

Description

1

Control

Untapped trees

2

S/2 d4 6d/7 12 m/12 ET2.5% Pal(1) Oly

Half spiral cut tapped at fourth daily frequencik day in tapping followed by one day;
stimulated with Ethephon of 2.5 % active ingrediaith 1 g of stimulant* applied on
panel on a 1 cm band, whithout stimulation

S/2 d4 6d/7 12 m/12 ET2.5% Pal(l) 2/y

Half spiral cut tapped at fourth daily frequencix day in tapping followed by one day;
stimulated with Ethephon of 2.5 % active ingredienth 1 g of stimulant* applied on
panel on a 1 cm band, two applions per yez

S/2 d4 6d/7 12 m/12 ET2.5% Pal(l) 4ly

Half spiral cut tapped at fourth daily frequencik day in tapping followed by one day;
stimulated with Ethephon of 2.5 % active ingredienth 1 g of stimulant* applied on
panel on a 1 cm band, iIr applications per ye

S/2 d4 6d/7 12 m/12 ET2.5% Pal(l) 6/y

Half spiral cut tapped at fourth daily frequencik day in tapping followed by one day;
stimulated with Ethephon of 2.5 % active ingrediaith 1 g of stimulant* applied on
panel on a 1 cm band, six applications per year

S/2 d4 6d/7 12 m/12 ET2.5% Pal(l) 8ly

Half spiral cut tapped at fourth daily frequencix day in tapping followed by one day;
stimulated with Ethephon of 2.5 % active ingredienth 1 g of stimulant* applied on
panel on a 1 cm band, eight applications per year

S/2 d4 6d/7 12 m/12 ET2.5% Pal(1) 13ly

Half spiral cut tapped at fourth daily frequencik day in tapping followed by one day;
stimulated with Ethephon of 2.5 % active ingrediaith 1 g of stimulant* applied on
panel on a 1 cm band, 13 applications per year

S/2 d4 6d/7 12 m/12 ET2.5% Pal(1) 18y

Half spiral cut tapped at fourth daily frequencix day in tapping followed by one day;
stimulated with Ethephon of 2.5 % active ingredienth 1 g of stimulant* applied on
panel on a 1 cm band,18 applications per

S/2 d4 6d/7 12 m/12 ET2.5% Pal(1) 26/y

Half spiral cut tapped at fourth daily frequencik day in tapping followed by one day;
stimulated with Ethephon of 2.5 % active ingredienth 1 g of stimulant* applied on
panel on a 1 cm band, 26 applications per year

10 S/2 d4 6d/7 12 m/12 ET2.5% Pal(1) 39/y

Half spiral cut tapped at fourth daily frequencik day in tapping followed by one day;
stimulated with Ethephon of 2.5 % active ingrediaith 1 g of stimulant* applied on
panel on a 1 cm band, 39 applications per year

*The stimulant used is ELS 50 Double Red
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351 Table 2 : Annual mean dry rubber yield of clones IRCA 111CKHR130 and PB 260 dfievea brasiliensis expressed in g'tt* during nine years

352 in southwestern Cote d’lvoire

Latex harvesting

N° . IRCA 111 IRCA 130 PB 260
technologies

1 Control (without tapping) - - -

2 S/2 d4 6d/7 12 m/12 58 a 49 a 62 b

ET2.5% Pal(l) Oly

SI2 d4 6417 12 m/12
3 ET2.5% Pal(l) 2/y 56 b 41 d 69 a

S/2 d4 6d/7 12 m/12
4 ET2.5% Pal(l) 4ly 53 cd 41 d 70 a

S/2 d4 6d/7 12 m/12
ET2.5% Pal(l) 6y

S/2 d4 6d/7 12 m/12
ET2.5% Pal(l) 8ly

S/2 04 6d/7 12 m/12
! ET2.5% Pal(1) 13ly 56 b 39 e 62 b

S/2 d4 6d/7 12 m/12
ET2.5% Pal(l) 18ly

S/2 d4 6d/7 12 m/12
ET2.5% Pal(l) 26/y

S/2 d4 6d/7 12 m/12
10 ET2.5% Pal(1) 39/y ar f 41 d 54 e

353 Means followed by same letters in each column are not significantly different (test of Newman -Keuls at 5%).

54 c 37 f 69 a

52 d 46 b 63 b

51 e 38 ef 59 ¢

48 f 43 c 56 d

354
355
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356 Table 3 : Annual average girth increment in cm/year accordinthe latex harvesting technologies applied todlones IRCA 111, IRCA 130
357 and PB 260 during nine tapping years in southwestéte d’lvoire

Latex harvesting

N° : IRCA 111 IRCA 130 PB 260
technologies

1 Control (without tapping) - - -

2 ERlCaacs (el 2 511 a 7.28 A 540 a

ET2.5% Pal(l) Oly

S/2 d4 6d/7 12 m/12
3 ET2.5% Pal(1) 2ly 227 b 2.38 B 3.17 b

S/2 d4 6d/7 12 m/12
4 ET2.5% Pal(l) 4ly 182 b 2.18 B 3.01 bc

S/2 d4 6d/7 12 m/12
5 ET2.5% Pail(1) 6ly 201 b 2.25 B 2.80 c

S/2 d4 6d/7 12 m/12
6 ET2.5% Pal(1) 8fy 1.23 b 2.20 B 2.69 cd

S/2 d4 6d/7 12 m/12
! ET2.5% Pal(1) 13fy 197 b 2.25 B 2.42 de

S/2 d4 6d/7 12 m/12
8 ET2.5% Pal(1) 18y 2.52 b 2.08 B 2.40 de

S/2 d4 6d/7 12 m/12
3 ET2.5% Pail(1) 26/y 179 b 213 B 2.34 ef

S/2 d4 6d/7 12 m/12
10 ET2.5% Pal(1) 39fy 1.68 b 2.10 B 2.13 ef

358 Means foll owed by same letters in each column are not significantly different (test of Newman -Keuls at 5%).

359
360
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361
362

363
364

365

Table 4 : Physiological profile of latex according to theetatharvesting technologies applied to the cloneARQ1 during nine tapping years

in southwestern Coéte d’'lvoire

Latex harvesting

o 0 ) . ] )

N technologies DRC (%) Suc (mmol.I-1) Pi (mmol.I-1) RSH (mmol.I-1)

1 Control (without 58.56 a 1977 a 20,79 b 0.36 g
tapping)
Si2 d4 6d/7 12 m/12

2 ET2.5% Pal(1) Oly 49.25 ¢ 7.39 be 30.93 ab 0.46 e
S/2 d4 6d/7 12 m/12

3 ET2.5% Pal(l) 2iy 46.91 d 7.10 be 31.87 a 0.5 ¢
Si2 d4 6d/7 12 m/12

4 ET2.5% Pal(1) 4ly 47.10 d 6.35 ¢ 27.95 ¢ 0.46 de
Si2 d4 6d/7 12 m/12

5 ET2.5% Pal(1) 6ly 49.04 c 6.99 bc 27.96 ¢ 0.47 d
Si2 d4 6d/7 12 m/12

6 ET2.5% Pal(1) 8ly 50.17 bc 59 ¢ 29.73 b 0.46 e
Si2 d4 6d/7 12 m/12

7 ET2.5% Pal(l) 13ly 51.03 b 7.11 be 29.65 b 0.52 b
Si2 d4 6d/7 12 m/12

8 ET2.5% Pal(1) 18ly 50.24 bc 7.99 b 30.92 ab 0.56 a
S/2 d4 6d/7 12 m/12

d ET2.5% Pal(l) 26/y 48.64 ¢ 7.52 be 22.89 d 0.47 de

0 S/2d46d/7 12 m/12 4847 o 18 be e o

ET2.5% Pal(l) 39/y

Means followed by same letters in each column are not significantly different (test of Newman -Keuls at 5%).
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366
367

368
369

370

Table 5 : Physiological profile of latex according to theetatharvesting technologies applied to the cloneARGO during nine tapping years

in southwestern Coéte d’'lvoire

Latex harvesting

o 0 ) . ] )
N technologies DRC (%) Suc (mmol.I-1) Pi (mmol.I-1) RSH (mmol.I-1)
1 caniel ey 64.83 a 23.60 25.57 abc 0.65 a
tapping)
S/2 d4 6d/7 12 m/12
2 ET2.5% Pal(1) Oy 54.53 b 10.73 28.40 a 0.74 a
S/2 d4 6d/7 12 m/12
3 ET2.5% Pal(1) 2/y 53.90 b 9.74 26.23 ab 0.74 a
S/2 d4 6d/7 12 m/12
4 ET2.5% Pal(1) 4ly 57.13 b 9.25 25.40 abc 0.73 a
S/2 d4 6d/7 12 m/12
5 s 55.93 b 9.10 25.93 ab 0.69 a
S/2 d4 6d/7 12 m/12
6 ET2.5% Pal(l) 8ly 55.63 b 10.00 25.43 abc 0.70 a
S/2 d4 6d/7 12 m/12
7 ET2.5% Pal(l) 13ly 54.53 b 10.01 22.33 ¢ 071 a
S/2 d4 6d/7 12 m/12
8 ET2.5% Pal(1) 18ly 55.54 b 9.88 2533 abc 0.71 a
S/2 d4 6d/7 12 m/12
d ET2.5% Pal(l) 26/y 55.47 b 11.27 22.83 bc 0.77 a
10  Sf2da6dl7 12 mii2 53.67 b 10.93 26.00 ab 0.67 a

ET2.5% Pal(l) 39/y

Means followed by same letters in each column are not significantly different (test of Newman -Keuls at 5%).
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371 Table 6 : Physiological profile of latex according to theetatharvesting technologies applied to the clone2B® during nine tapping years in

372  southwestern Coéte d’'lvoire

Latex harvesting

o 0 ) A i )
N technologies DRC (%) Suc (mmol.I-1) Pi (mmol.I-1) RSH (mmol.I-1)
1 caniel ey 59.57 a 2354 a 35.66 a 0.37 d
tapping)
S/2 d4 6d/7 12 m/12

2 ET2.5% Pal(1) Ofy 50.05 bcd 10.39 b 31.14 ab 0.45 bed
S/2 d4 6d/7 12 m/12

3 ET2.5% Pal(l) 2/y 46.96 d 9.51 b 31.16 ab 0.47 abc
S/2 d4 6d/7 12 m/12

4 ET2.5% Pal(1) 4ly 48.04 cd 9.60 b 30.34 ab 0.51 abc
S/2 d4 6d/7 12 m/12

5 ET2.5% Pal(l) 6/y 49.99 bcd 9.36 b 27.50 abc 0.51 abc
S/2 d4 6d/7 12 m/12

6 ET2.5% Pal(1) 8ly 50.83 bc 853 b 30.16 ab 0.48 abc
S/2 d4 6d/7 12 m/12

7 ET2.5% Pal(1) 13/y 51.77 b 10.13 b 29.45 ab 0.53 ab
S/2 d4 6d/7 12 m/12

8 ET2.5% Pal(1) 18/y 50.74 bc 10.90 b 29.76 ab 0.57 a
S/2 d4 6d/7 12 m/12

9 ET2.5% Pal(1) 26/y 49.47 bcd 9.82 b 24.42 bc 0.48 abc

10 S/2 d4 6d/7 12 m/12 4932 bed 046 b 2001 o a1 o

ET2.5% Pal(l) 39/y

373 Means followed by same letters in each column are not significantly different (test of Newman -Keuls at 5%).

374
375
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376 Table 7: Dry cut (%) and dry trees (%) of the clones IRCKL, IRCA 130 and PB 260 bfevea brasiliensis after nine years in southwestern
377 Cote d'lvoire

IRCA 111 IRCA 130 PB 260

Latex harvesting

° [ ) 0, 0, 0, 0,
N technologies Dry cut (%) Dry trees (%) Dry cut (%) Dry trees (%) Dry cut (%) Dry trees (%)
1 Control (without i ) ) } . -
tapping)
o EARlSCClRrolis 2 3.03 ab 3.03 ab 27.27 a 27.27 a 5.45 b 3.03 b

ET2.5% Pal(1) Oly

S/2 d4 6d/7 12 m/12
3 ET2.5% Pal(l) 2/y 9.09 ab 9.09 ab 33.33 a 33.33 a 3.64 b 3.03 b

S/2 d4 6d/7 12 m/12
4 ET2.5% Pal(1) 4ly 6.36 ab 6.06 ab 26.36 a 24.24 a 4.24 b 3.03 b

S/2 d4 6d/7 12 m/12
S ET2.5% Pal(l) 6/y 16.06 a 15.15 a 42.42 a 42.42 a 13.03 ab 12.12 ab

S/2 d4 6d/7 12 m/12
6 ET2.5% Pal(l) 8fy 9.09 ab 6.06 ab 24.24 a 24.24 a 16.36 ab 6.06 ab

S/2 d4 6d/7 12 m/12
7 ET2.5% Pal(l) 13/ 273 b 0.00 b 36.36 a 36.36 a 13.03 ab 9.09 ab

S/2 d4 6d/7 12 m/12
8 ET2.5% Pal(1) 18/y 10.91 ab 9.09 ab 45.45 a 45.45 a 8.79 ab 6.06 ab

S/2 d4 6d/7 12 m/12
9 ET2.5% Pal(1) 26/y 12.42 ab 9.09 ab 30.30 a 30.30 a 20.30 a 18.18 a

S/2 d4 6d/7 12 m/12
10 ET2.5% Pal(1) 39/y 11.21 ab 9.09 ab 36.36 a 36.36 a 20.30 a 18.18 a

378 Means followed by same letters in each column are not significantly different according the least significant difference (Isd) at the threshold of 5%.
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