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Agronomic potential of some rubber tree clones (Hevea itiensis) of the fast balic activity class in the absence of hormonal

stimulation in southwestern of Cote d’lvoire

Abstract
Fast-metabolism clones of rubber tee (Hevea brasiliensis) arc appreciated for their good agronomic performance with little hormonal

Gimulation. due to their high intrinsic metabalic activity. They are highly emanded and thergfore exposed to a significant risk of
e , == ghly femndis &4 YRS et
overexploitation. In order 1o solve this problem, a study was carried out in a design With clones IRCA 111, IRCA 130 and PB

266 planted at a density of 510 plants/ha in southwestern of Cote d'Ivoire for nine years. A single tapping system, that 1s every four days (d4)

with dilferent hormonal stimulation regimes (0/y; 2y 4ly; 6/y: 8ty; 13/y; 181y; 26/y and 39/y), was applied to all reatments. The parameters
easured in rubber trees were rubber yield, radial vegetative growth, physiological profile and sensitivity to tapping punel dryness. The results
indicated shiat non-stimulated rubber trees of clones IRCA 111 and IRCA 130 showed the best rubber yields while two annual stimulations were
uccc»:u)%lrlnne PB 260. Moreover, the lack of hormonal stimulation had no negative impact on the vegetative growth, physiological profile
and sensitivity to tapping panel dryness of those rubber trees. Clones IRCA 111 and IRCA 130 can therefore be tapped in S/?_)d-t without
hormonal stimulation. e

Keywords: Fast-metabolism clones. Hevea brasiliensis. hotmonal stimulation, rubber yield, vegetative growth, physiological profile, tapping

panel dryness, Cote d'Ivoire.

LIntroduction
Rubber tree clones (Hevea brasil is) of the fas abolism class, including IRCA 18, IRCA 111, IRCA 130, PB 255, PB 280, PB 330 and

PR 260, are generally appreciated for their good agronomic performance and especially their rapid yield increase [1,2]. These clones are

characterized by a y flow, thus a high intrinsic yield and have a good activating capacity of latex-producing metabolism in the absence

1

e

ol hormonal st xglmion. Thgrefore, Cst-metabolism clones require very little or no hormonal stimulation for giving a good level of rubber yield

1sible especially as the reeent works of Diarrassouba and Traoré [3,4] showed that clones PB 235 and PB 260 of the fast metabolic

ving sufficient intrinsic cnergy cnsures goad rubber yicld with a very low stimulation regime { ively Land 2ype é"

( Lacole et al, [3] showed that the intrinsic energy of fast-metabolism clones is such {hat some of them, including clone IRCA 130,
tapped in ¢4 do not need hormonal stimulati @ Indeed, rubber productivity without hormonal stimulation is significantly higher than

{hat of #ll stimulation regimes applied

Ihe conclusions of those works are i ing and likely especially as it is 1 that tapping. due to the stress it induces, activates the

wsed, during stress in

metabolism of latex vessels along with hormonal stimulation, by producing ethylene. Indeed, ethylene, produced and rele:
the nssues, activates the whole biosynthetic process of the cis-polyisoprene molecule or rubber [6,7]. It is as if apping alone provides so

sufficient metabolic energy that hormonal stimulation even at very low regime would be harmful; since it cim lead 1o an excess of energy which

“would ty-ruee-the duet i hto-gause physiological fatigue 18] and shesefore-lapping panel dryness due-to—

T
4 ive-e [2,9,10,11,12].
ﬂwmmimmmmmnwe
ass 5,14 mpeclive of rubber tapping ecological management, it would be wise and efficient (o exploil, on
the one hang Fetvation potential of latex-producing metabolism by tapping and, on the other hand, the capacity of active or fast-metabolism
ACHIEVE & good mmmnmmmmmn—mmhm Given the high cost of stimulants and their adverse effects.
A

in the more or less long term, on the yield, the apg li and the envi itis e H to know whether the proven fact that

varies according to the metabolic activity class of the clone [13]

and within the siame ¢

clone IRCA 130 does not need hormonal stimulant may be extended to other clones of this metabolic activity class,
In order to address this concern, several experiments testing different latex harvesting technologies including non-stirmulated treatment on clones

IRCA 111, IRCA 130 and PB 260 of the fast metabolic activity class, were conducted for nine years in SCASO (former HEVEGO) i

southwestern of Cote d’Ivoire.
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2.Material and methods
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2.1.Material
The plant material used consisted of three clones from the active or fast metabolic activity class of Hevea brasiliensis +Mueller-Argoviensis

~Euphorbiaceaey These are clones IRCA [11, IRCA 130 and PB 260

2.2.1.Experimental design and treatments

.Methods

Clone IRCA 111 was created in Cote d'Ivoire in 1975 by crossing PB 5/51 and RRIM 605. It was planted for the first time in CCGE in
1983, This clone shows a very good vegetative vigor in immature petiod [2] and an average annual increase after opening higher than
of clones GT 1 and PB 235 with a tendency to bend at 10 years. It has low sucrose content but relatively higher than that of PB 235

those

and 15 part of active or fast-metabolism clones [15]. Its yield expressed in grams per tree per tapping is very high, It has a sensitivity to
tapping panel dryness that increases with the latex harvest period [2].

Clone IRCA 130 was created in Céte d'Ivoire in 1975 by crossing PB 5/51 and IR 22. It was planted for the first time in CCGE in 1983,
1t has a rapid height growth and is part of fast-metabolism clones. It is a vigorous clone with a beautiful crown and a slightly bent trunk
[15]. Its yield expressed in grams per tree by tapping is very high. It has a good physiological profile at latex harvesting commencement
[t has «a relative sensitivity to breakage due to wind.

Clone PB 260 (Prang Besar 260) is the result of PB 5/51 x PB 49 crossing. IL is originally Irom Malaysia. Its vegetative growth belore

tapping commencement switches from average to good. After tapping commencement, it remains average. Its yield con “e“;ilgcm 15
A S W\“ﬂ/g
nsitive to tapping panel dryness and is moderately resistant to gete-ferce-wmds [10].

fast. It is a vigorous and high yielding clone. It is s

[t requires & moderate stimulation regime.

Theexperimental design used was tic mona tice or Xgne free plot design’, that is to say, a tre¢ makes up a repetition. In that respeet, 330 trees

were selected hased on the homogeneity of their girth at ove the ground, lhei*ic]d &vilhoul stimulationfharid their tapping panel

dryness rate (U#4). Oneach plat_the selected-trees weve divided into 10 separate atth
A single tappin;

hormonal stimulation regimes. A t J absolute control was included

£33t

em was applicd to all the trees of all treatments, tapping every four days (Lf‘()‘[vilh one day of rest per week and different

to allow the monitoring of rubber trunk isodiametric growth, in

Py

order 1o better understand the effect of treatments ion ig (Table 1).

The trees of the experiment were planted at a density of 510 trees per hectare (7 m x 2.8 m). For nine years, the tapping technigue followed the

ﬂcl;l.\\xc pattern ol tapping pinels conduet in use in Cote d’lvoire [17].

2.2.2.Measurements

Rubber yield

Rubber yield was assessed per treatment. The coagulum, extracted at the following tapping, was collected, weighed monthly (fresh weight,

FW.) and stored. The transformation coeflicient. dry rubber percentage of a given sample of fresh rubber, was used to calculate the dry rubber

vield for each pattern. It has been caleulated from a sample of coagulum per treatment. Each sample was weighed, crimped, dried at 80 °C in an

oven for 24 hours and reweighed.

T'he dry rubber yield was expressed in grams per tree per tapping (g/t/t).

Trunk isodiametric growth

For each treatment, the twunk girth at 1.70 m was measured on each tree at the beginning of experiment and at the end of physiological cycle

{January to February), before the start of annual defoliation. The average annual increase has been expressed (cm/year),
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“Fhewasl siguificans physiological patameters of the latex, hecauseof theiriay in mbber yield-related

Measugements of latex physiological parameters
“fo WA

were analyzed once
a year, in November. They are the dry rubber content and the sucrose, inorganic phosphorus and thiol groups cnm-:nl; in the latex. Some latex
collecied by pricking under the tapping panel (downward tapping), according to the “latex micro diagnosis” method [18] (LMD) was used ©

ctermine the values of physiological parameters.
X, o) o:v',“‘ ‘

The dry matter content of the latex was determined by weighing | mi of fresh product in a 10-ml pillbox, before and after stovifig at 80 °C for 24
-—

Measirement of the dry content

h
Detenmination af sucrose, inorganic phosphorus M and thiol compounds
Sucrose contents, inorganic phosphorus and thiol groups were measured out from the TCA serum obtained after latex coagulation in

wichlore

cetic acid (TCA). These contents, expressed in millimoles per liter of latex (mmol.I"), were measured out by the anthrone method

developed by Ashwell [19] the Taussky and Shorr method [20] and the Boyne and Ellman method [21), respectively for sucrose, inorganic

phosphorus and thiol groups.

The mterpretation of physiological parameter values took into account the reference values set by Jacob er al, [

Visual estimate of tapping panel dryness

The quick survey methed by visual assessment helps report the appearance and the progress of tapping panel dryness (23], For eich tree tapped,

a numher ranging from 0 1o 6 was assigned, proportional to the length of 1apping cut affected by tapping panel dryness (Table 2).
Far cach plot, the exact count of the condition of trees was carried out and the rates of total diseased cut length (DCL %) and completely dry

trees wete determined for each treatment.

Ditii setmsg=a rubber yield, tunk isodiametric growth, latex micro diagnosis and tapping panel dryness statement were processed using the
satistical software STATISTICA 7.5. An analysis of variance was performed and the level of significance of differences between averages wis
estimared by the NEWMAN-KEULS test for a {hreshold of 5%. For the comparison of percentages, the average companisan (est by means of the

Jeast signiticant difference (Lsd) ax the threshold of 5% was used.

3.Results
3.1.Rubber yield
The average annual rubber yields of clones IRCA 111, IRCA 130 and PB 260 were significantly influenced by the hormonal stimulation regine

after nine years of experiment. They ranged [rom 47 to 58 gfut, 37 t0 49 g/t/t and 541070 g i/t respeetively for clones IRCA 111 IRCA 130 and

PB 260, The trees of non-stimulated treatment (0/y) gave rubber yields that were the highest and statistically superior to those of trees stmulated

in clones IRCA 111 and IRCA 130. However in clones PB 260, the stimulation regimes 2/y; 4fy and 6/y resulted in yields that were sttstentty™

entient-tr-euch-othermd significantly superior o those of lrcutmemf{)/y-..ﬂ#y—and—ﬁly. M WPY_‘ U"{ ur

WihateTer clone, the lowest rubber yields were obtained with the high annual stimulation frequency (18/y: 26/y and 39/y: Table 2).

3.2.Radial vegetative growth of rubber trees
The average annual increase was significantly influenced by the tapping commencement of trees in clones IRCA 111, IRCA 130 and PB 260.
Non-tapped trees had an average annual increase rate statistically superior to those trees tapped regardless of the clone. The different hormonal

. However, n ¢lone

stimulation frequencies applied to clones IRCA (111 and 130) did not significantly affect the average annual growth of tre

PB 260, 1he non-stimulated trees had an average annual increase statistically equivalent to that of stimulated trees 2/y and significantly superior

Lo those of the other stimulated trees (Table 3). \ W (ui&_\}'\/..«—\( K\.L NIZ%1 (N‘Q‘,C\.i\,\, (XN\K ',Q—/\, {(,“)‘-V»

W, dearv mlic  Qason )v:it\}* bt e laatoa ( Tobe 3).
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156 Dry Rubber Content (DRC): the dry rubber cnntcmlof the laiex of clone IRCA 130 trees were sig
harvesting technologies. Thesevery-high-rates rangeqd from 53.67.10 t—& .83 7 I after-nine years-of-experiment (Table

Wmm
Lhme—ﬂf-dm other treatments that-weretquivatent-to-cach ather.

158 5). The dry rubber comtent from non-tapped trees was
159 Sucrose content (\uoc) vl\ll:(.m_rf);n. sucrose content of the latex of clone IRCA (130 tregs, in accord
160 ranged from h:‘hu» very high 1'9*fﬂ'm(" 60 mmol.I" ) d Hrrrom-the-
161 wrees (contol) showed a very high latex sucrose content significantly superior to those of the latex of tapped trees whieh-were-statistieaty
162 denticatto-each-ather, Ho ri-the-stimulated with.-th prion of
163 _recs
-
164 Inorgame Phosphorus Content (Pij: the average conlents of inorganic phosphorus of the latex of clnm IRCA 130 trees were significantly
165 influenced by the different latex harvesting technologies aftermme-yeass of experiment. They s wwthrﬂom high (2233 mmol.I") 10 very high
166 (2840 mmol1" ) respectively for treatments 1.7{%(1 ()/\ (Table 5). 4
i67 £ ‘\‘&r) 2L “f’)
168 Thiol group contents (RSH): the average thiol group contents of the latex of clone IRCA 130 trees su
169 = statstically equivalent to each other regardless of the latex ing
170 mmoll” (Table 5)
171
172 3.3.3.Clone B 260
173 Dry Rubber Content (DRC): the dry rubber content of the latex of clone PB 260 trees were significantly influenced by the various latex
174 harvesting tec Imo]oyu.»_ﬁ&m’(@ﬂzry\gvﬁ rang\&)ﬂfwm 46.96 10 59.57% d;peadmn—en-d after
175 6). The tapped trees, stimulated or not showed dry rubber contents of latex ;&méqﬂhn{enw

W

A.3.Physiological parameters of rubber trees

33 LClone IRCA 111

Dry Rubber Content (DRCJ: the dry rubber comcn\iof the trees of clone IRCA 111

Py
S ¥ from 46.91 10 58.56% according (0 the

different ieatments after nine vears of experiment (Table 4). These rates were very high regardless of the latex harvesting technology. The non-

st

were abtained with stimulated trees 2 ind 4ly.

s
Sucrose Content (Suc): the average sucrose Lontem/of clone IRCA 111 trees ranged from 5.90 1o 19.77
nine vears of experiment (Table 4. The non- -tapped trees (control) showed a high (19.77 mmol.I"
Irees llu stimulated andnmstimulated trees (2y, 6/y513/y, { ﬁ.’y and 39/y) shewed-averarec

wd-z—ryrhmn-d superior 1o those of stimulated trees 4 and 8/y.

-
Inorganic Phosphorus (Pi) content: the average inorganic phosphorus cnnlcm/ of clone IRCA 111, trees xw'ueh{]

ted trees had the highest tute (58.56%), which was statistically superior to those of the other treatments. The lowest dry rubber contents

mmolI" based on the treatments after

) significantly higher than those of tapped

nine years of experiment..They—seanged (rom 17.27 0 31.87 mmoll”! (Table 4). \1“6 Stimulated lr(.‘gs |
| B
seatistieathy-identical 10 those-of non-tapped trees (29.79 mmol. l/)and stimulated 2/y (31.87 mmol. I}Thc low

the stimulated trees "([Ld 391y. (\'7)1*))
(s

Thiol groups (RSH) contents: the average thiol group contentf of the latex of clone IRCA 111 trees were significantly

harvesting technology and have, generally, increased according to the intensification of hormonal stimul:

were
[ B

from very hl;h m high

den x\—vn o

C 1L v |
cm*m obtained with
e

They ranged from 0.36 (non-tapped treatment) to 0.56 mmol.1” (
l'yvﬂ) low to very low (Table 4).

3.3.2.Clone IRCA 130

18/y) ding to the

bt years—of experiment (Table 5). The non- tapped

9-and-+0,-showed contents tower than of non-stimulated.

ance with those of f;

influenced by the latex
ation after nine years of experiment.
These vulues switched

icantly influenced by the different latex

ast metabolism clones

logy after nine years of experiment. They-runged-from 0.65 10 0.77

yearsafge

W VAL C D i m sl
F-to-those T no; L o

ped trees.
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Suervese content (Sue): the differgnt lagex harvgsting technologies fm\g hud a significapt impact onjthe average sucyose comem of the latex ol
i wdbm 'u ~S M Z o 2

clone PB 260 trees. These ¢ cery-high-for-nen-tapped trees-(23.54 mmol.I” wm—ammenlw sperior to those of lht. other treatmants
ewtreh-were identicul to_cach-oher o —the-sucrose-content-of-the-latex_of stimulated trees have,-g Ny decreased- T F-ter-pop-—

spmrrtrrechsees{ Table 6)

Inorganie Phosphorus content (Pi): the average inorganic phosphorus contents of the latex of clone PB 260 wees were sigmficantly influenced

by the ditferent treatments séter-mme-yearsof-txperiment. They ranged from 20.01 to 35.66 mmol.l” (Table 6). These contents, very high for

litle stimulated or not stimulated treatments, had a tendency to decrease with strong hormonal stimulation f]’cqucnc|cm

Thiol proup contents (RSH): the average thiol group contents of the latex of clone PB 260 trees were significandy influenced by the different

treatments, They were low for all reatments (Table 6). However, the tapped trees, stimulated or not showed contents superior 10 that of the latex

of non-tapped trees. m& B

3.4.Sensitivity to rubber tree tapping panel dryness ?“ i \

The different latex harvesting technologies have had a significant impact on the rates of dmﬂﬂ cut length and completely dry trees of clones

IRCA 111 and PB 260 except for clone IRCA 130 (T'\b]c '7) The average rates of m cut lcnglh Tunged from 2.73 to 16.06% for clone
or clone IRCA 130 and 6 10 20.30% [or clone PB 260. The nm\-\mnul.ned treatments (0/y). have induced

:}\:(‘](cédﬂlh regardless of the clone. ThL stimulated (re.umemlmduced high rates olIdwea-w culzuuth

IRCA 11, from 24.24 10

the lowest rates of.

cut lengm\

The rate of completely dry trees have evolved in the same order as those flé

4.Discussion
4.1Impact of different latex harvesting technologies on dry rubber yield and radial vegetative growth of fast metabolism clones of Hevea

hrasiliensis

The analysis of the average annual yield of rubber trees revealed lhal@clnncs IRCA 111 and IRCA 13()@% have the best rubber vield
in the absence of h““u'"k\j‘ I |ulannn after-TiNC-yeArS Of-experiment. TTTlone PB 260, The non-samulaicd (T
\mmuﬂ_\,mgx.l_u i) those-of AXHIMN yzdty-nnd-fry-whieh-wereequivalent toeach. o;L_ﬁinwrm-—fhe—wth
™
stimulated irees was sngmflcnndy S um_.m_um of 1gees treay yulh,l.u mh! on. Thuc lew]u,, -'n that these uh.m\
o ) =3 %éf W Lo Uz
belong to the fast activity class ng on lhen pulﬂ’m h Htle 101 nona] x .I. works. n[F ch hach et al. [24]; Serres et .:I

ot al. [13] and Gohet et al. [8]. Indeed, the mcl.xbuhn activity (being! governed by the intrinsic energy [5.26 :D wis sufficient

[ showed a rabber yield—

vield-etfnon-

[25]: 13 Jacob,

Thou; e.clones IRCA 111 and IRCA 130 0 reuch@nmxunum rubber yield. However, the low rubber yield shown by the non-
< treatment one PB 260 con ed to inmuh ed treatments (2+-4-and-6/y7 highlights the inadequacy of this intrinsic energy
IR > P8 ap NI
necessary to a high yul/{"ﬂuw 0 e mpcn«u fﬂ Lhe ncrgy dllference. some authors [27,28,29] have justified and proposed an exogenous
—
energy provided by Enrmnna \umuhuon (e ll the clones studied, hormonal stimulation w resulted in average rubber

st

yield :Iuhny/ ; n:s uhe depressive effect of high levels of stimulation on rubber vicld. Bze-mw-’ﬁ’ﬂ’f
stated by Gohet et al. |8], [m(ﬁg‘ﬁﬁ ina m.nll'unumn of the latex-vessel system characterized by the impossibility of raising the activation

level of lagex- P“"h"ﬁ _‘fvy hormonal sti ion {4]. This causes either a physiological fatigue of overused luex-producing tissues,

ar a phytotoxic effect due m l- heph: ively freg! use of Ethreleading torubber-yield decrease.

Moreaver. some studies ln\e h]ghhghted lhe iumul ing pow&gf tapping which produces gthylgne in the tissues of rubber trees through the
L:‘nu %: 4 ﬁazn

stress it causes [6,7].4t d; (‘f“fore ;umm%xq wer mnree 10 nalefor me gfg;;hnmmml—fhmugh a slight increase in

the tapping frequency, particularly in d3, in the absence of hormonal stimulation.

‘L‘\_IJ



218 Concerming the radial vegetative growth of trees of the clones studied, the average unnual increase m girth of non-tupped trees was superior (0
219 that of tapped trees whwtever the clone. This due o the fact that rubber tree tapping commencement results in the diversion of a fraction of
220 photosynthetic assimilates, strictly allocated to the general metabolism of the tree and the primary biomass. Indeed, a strong competition for
221 photosynthetic assimilates occurs between vegetative growth and rubber yield [8.30.31]. This is more likely especially as tapping
222 commencement is inevitably accompanied by a reduction in the annual rate of vegetative growth [1,32,33].
223 B
224 The inciease inAtimglation frequency causesatedwetion in girth increase ,rxg;u;llcxs of the clone. This umjd be dl.ll. tw\the phytotoxicity }mhlu
225 relating 1o e use of hormonal stimulation. Moreover, the growth pofential being negatively correl d with rubber yield [34], rbc’(kpu Sivi
226 wpagkol vield on grqwih will be jriportant especially, as the growth potential is high and vVice-versa [31]. This explains well'the reduction in the '
227 girth of sumulated treedgompared to non-stimulated trex
228
229
230 4.2.0mpact of different latex harvesting technol on the physiological profile and sensitivity to tapping pancl dryness of fast-
231 metabolism clones of Hevea brasiliensis
232 Conceming the physiological profile, the very high level of dry rubber content observed in all the clones studied shows an increased hiosynthesis
233 of rubber within 1 ssels wl he-tevel-of Jatiant However, the dry ml?%r content was hi h-.r N non-ty wud treg: .j'
231 1w due, or-tiie-one-hand-by-the-facr thar there-is no-rubber export-by-harvest and;-on-the-other hand,-by the m.mm of the latex- |unduung
235 anetwbolism-of-these clones dueto-the-tmy and available-inerinste-energy= The dry rubber content of the xumul.ned ar non-stimulated trees
236 has relatively decreased compared to that of non-tapped trees. This decrease in dry rubber content is explained by the fact that hormonal
237 stimulation induces an increase of water transters within latex-vessel tissues [6,35]. This process leads to latex dilution in tme which is the
238 source of lower dry rubber contents.
239

1

WAL

210 The sucrose content of the latex of the studied clones wentfrom medium to high. They were very high for non-tapped trees regardless of the
241 clone. The stimulated trees have, on the whole, shown contents inferior to those of non-stimulated trees, These results are similar to those
242 obtained by Lacrotie [6] and Traoré [4] who showed that all stimulated trees have a sucrnse content of latex inferior to that of non-stimulated
243 trees due to the use of sucrose for rubber biosynthesis. This result could he explained by the fact that ethylene stimulation swongly activates the
244 metabolism leading to a strong conversion of the sucrose present in latex-vessels [5], into Jatex-producing rubber since sucrose is the raw
245 material of 1he isoprene biosynthesis [36]. ok, jn the conditions of our experiment, the non-stimulated trees of clones IRCA 111 and IRCA 130
246 showed better yields compared to stimulated trees. This suggests a good supply and efficient use of sucrose for rubber yield in the ubsence of
247 sumulation, This situation is probably the result of the fact that the intrinsic metabolic energy of these clones is sufficient for good biosynthesis
243 of the latex-producing rubber, Indeed, these clones, due to their very active metabolism, transform very quickly the sucrose into rubber and
249 respond only poorly to hormonal stimulation [8,13].
250
251 The inorganic phosphorus contents of the latex of trees, which are closely related to energy lism and rubber biosynthesis, reflect the
252 intensity of regeneration within the latex-producing tissue [8). For each of the clones studied, the inorganic phosphorus contents were high in
253 non-stimulated trees as well as in stimulated trees. This result highlights the activaling effect of metabolism by tapping, s shown by Obouayeba
254 e al. |7) end Dick et al. [28]. Tapping, due to the stress it induces [37], might activate latex-vessels metabolism along with hormenal
255 stimulation, by ethylene production. Indeed, as shown by Lacrotee (6], ethylene is a hormone that is produced and released during stress (tapping
256 or stimulation) in the tissue to act by activating the entire biosynthetic process of the cis-polyisoprene molecule or rubber. This explains the @
257 good level of rubber yield noticed in clones IRCA 111, IRCA 130 and, to a lesser extent, clone PB 260 in the absence of hormonal stimulation,
258 xiiven the-results; tappings-pasticularly in the dd frequency alone could not generate the activation energy necessary ta enable-clone PB 260 10
259 helter express it yistd potential. i
260 The thiol group contents of the latex of trees were, generally, weak and in the same order of magnitude for all treatments regardless of the clone
261 The level of these contents reflects, indeed, a decline of the biological protection of lutoids [6].
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irds the sensitivity to tapping panel dryness, the results revealed low rates ol'@ﬁ_ and completely dry trees for the non-stimulated

treatment and inferior to those of stimulated treatments in all the clones studied. These rates increased with the intensification of hormonal
stimulation wheteverthe-ekons. This gegitivg impact of hormonal stimulation on the occurrence of the tapping panel dryness supports the works
of De Fiy [38], Chresun [37] and Omokhaf [39], who showed that tapping panel dryness increases with the frequency of hormonal stimulation.
Indeed, the tapping panel dryness is generally caused by overexploitation of the lrce,é.;\Elf vse:;ihigy (Sﬂanil?ﬁrﬁnqn\? (Ilync;;\
aceording to the metabolic activity class, is due to the fact that they have low levels of thiol com;numls as mdicmc«}\l::y Chrestin [40]. Ae 1y

w0 the sume author, these compounds favers-the-stabitity of Tuids and their-low- content: causes decompartmentalization of (lose which are
l!wmim. Lysis of lutoids leads to the coagulation of Jatex wjthin the latex-vessels, resulting thereafter, in the stoppage of latex flow and,
subsequently, tapping panel dryness, Fuw,—&wf_@%:-m(ﬁmnimmly dry trees, more or less important, observed in noni-timulated

trees highlights the specificity of the clones-in this activil nel drm

3.Conclusion

This study was conducted in order to develop a latex harvesting system without hormonal stimulation and reach a good rubber yield for the

clones ol fast metabolic activity class. The results indicate that only clones IRCA 111 and IRCA 130 showed better rubber yield in the absence

of hormonal stimulation after nine years of experiment in $/2 d4. The metabolic activity governed by the intrinsic energy was sulficient to

enable these clones to better express their potentials unlike clone PB 260 which needed two annual stimulations for result.

Furthermore, the absence of hormonal stimulation favored the radial vegetative growth of trees-while the increase i&sﬂ;{n%ﬂm frequency had a
- AN

. . M YW ¢ AN
depressive effect on the average annual growth of trees of the clones studied. Ihad no negative impact on the physiological parameters and the

>

\cnsm\l(fy to tapping panel dryness of trees
LTy, {his study has helped highlight the possibility of reaching a maximum rubber yield in the absence of hormonal stimulation (hamks-torthe
it power of Wpping-in-clones IRCA-TTT and IRCA 130-This-stimulation pot.

al offered by tapping may improve the yield of clone

A = e e
/

PB 260 in the .|h~:cnc5-/6fhnnnmm\nmulmion through a stight'screase in tapping frequency Wﬁ‘ﬂ’m

A 130 cun be tapped

22 . s
$/2 d4 withourhormanal stimulation.
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Tables

Table 1 Treatments applicd on clones IRCA 111, IRCA 130 and PB 260 during 9 years of experimentation in southwestern Cote d' Ivoire

Latex harvesting

" X Description
N® technologies B

Half spiral cut tapped at fourth daily frequency.
six day in tapping followed by one day;
stimulated with Ethephon of 2.5 % active
ingredient with | g of stimulant* applied on
panel on a 1 em band

1/2S. d/4 6d/7 12
m/12.ET2.5% Pal(l)

1 Control Untapped trees
2 Not stimulated \o/‘{) Whithout stimulation

3 2y 4 Two applications per year

¢ 4y Four applications per year

3 6fy Six applications per year

6 8y £ 4 Wk~ Beitapplications per year

7 13/y 4 13 applications per year

8 187y 18 applications per year

9 26/y 26 applications per year

10 397y 39 applications per year

“The stimulant wsed is ELS S0 Double Red diluted by 2( 1 weight of ELS 50 + 1 weight of water.

U,



378 Table 2 : Annual mean dry rubber yield of clones IRCA 1 L1 IRCA 130 and PB 260 of Hevea brasiliensis expressed in gkt during nine years

379 ansouthwestern Coite d'lvoire

Ne Latex Harvesting IRCA 111 IRCA130 PR 260
technologies
—— e . e
172 8. 414 64/7 12
m/12.ET2.5% Pal(1)

I Control (without tapping) - - -
2 oy 58 a 49 a 62 b
3wy 56 b 41 d 69 a
4 4y 53 o 41 d 70 a
5 6ly 54 ¢ 37 f 69 a
6 8ty 52 d 46 b 63 b
7 13ty 56 b 9 e 62 b
8 187y 51 e 38 ef 59 ¢
9 26ty 48 43 ¢ 56 d
10 39/ 47 f 41 d 54 e

380 lonved by same letters in cach cohann are nar significantly different (test of Newsman -Kenls

381 ar sty

382

383

384

385

386

387

388

389 Table 3 : Annual verage girth increment (em/year) according (o the latex harvesting techuologies applied 1o the clones IRCA L1, IRCA 130

and PB 260 during to lhc@ nine fownwa tapping years in southwestern Cote d'Ivaire

Latex harvesting

T \ .y 5
N technolagies IRCA 111 IRCA 130 PB 260
1728, /4 6417 12
m/12.ET2.5% Pal(1)

1 Control (without tapping) 511 a 728 a 540
2 Oy 227 b 238 b 317 b
3 2Y 182 b 218 b 3.01 be
4wy 201 b 225 b 280 ¢
5 ey 123 b 220 b 2,69 cd
6 8y 1.97 b 225 b 242 de
T 137y 252 b 208 b 240 de
8 L&Y 1.79 b 213 b 234 ef
9 261Y 168 b 210 b 213 ef
10 39y 1.75 b 2.14 b 203

391 Means followed by same letters in each vofmmrare not significantly different (test of Newman -Kenls

392 orsw;

393

394

305

196

397

398

399

20



Table 4 : Physiological profile of Jatex according to the latex hurvesting technologies applied to the clone IRCA 111 during to the hrst nine
7~
YWI tapping years in southwestern Céte d’lvoire

2 Latex harvestin - Suc (mmol.I- . RSH
N technologies g DRC(%) (l) Pii(inmiol1x1) (mmol.l-1)
172 8. d/4 6d/7 12
m/12.ET2.5% Pal(l)
L Control (without tapping) 58,56 a 19,77 a 29,79 b 036 g
2 Oy 4925 ¢ 739 be 30,93 ab 046 ¢
3y 46,91 d 7,10 be 31,87 a 0,50 ¢
4 4y 47,10 d 635 ¢° 2795 ¢ 0,46 de
5 6/Y 49,04 ¢ 699 bc ' 2796 ¢ 047 d
6 8IY 50,17 be 590 c ! 29,73 b 046 e
7 13Y 5103 b 7.01 bepe 29,65 b 052 b
18/Y 50,24 be 79 b © 3092 ab 0,56 a
9 26/Y 48,64 ¢ 752 be 22,89 d 047 de
10 39/Y 4847 ¢ 7,18 be 17,27 e 038 f
Means tollowed by same letters tn cach column are not sigmficantly different (test of Newman -Keuls at 5%)
wWas &'{C‘ E\T' Q/V ( Q A MALOA

< c2:Sb mk SK 56

2~

51 Physiological profile of latex according to the latex harvesting technologies applied to the clone IRCA 130 during to the first nine

D)

i tapping years in southwestern Cate d’Ivoire

Latex harvesting RSH

Ne technologies DRC (%) Suc (mmol.l-1) Pi (mmol.l-1) (mmol.l-1)
1128, d/4 64/7 12
mf12.ET2.5% Pal(l) %
I Control (without tapping} 64.83 a 2360 a 2557 abc 065 a
2 Ofy 5453 b 10,73 b 2840 a 074 a
3 Y 5390 b 9,74 b 2623 ab 0.74 a
4 Ay 5713 b 9.25 b 2540 abc 073 a
50/ 5593 b 910 b 2593 ab 069 a
6 8y 5563 b 10,00 b 2543 abe 070 a
713 5453 b 10,01 b 2233 ¢ 071 a
8 18/Y 5554 b 988 b 2533 abc 071 a
9 26/ 5547 b 11,27 b 2283 be 077 a
10 391y 53,67 b 10,93 b 26,00 ab 067 a

Muans foflowed by same Tetters in cach colwnn are not significantly different (test of Newman -Kenls af 5%,




422
423

425

426

428
429
430
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Table 6 : Physiological profile of latex according (o the latex harvesting technologies applied to the clone PB 260 during to the first nine
N b
‘WL)::ppmg years in southwestern Cote d’lvoire

N°

Latex harvesting

DRC (%)

Suc (mmal.l-

Pi (mmol.1-1)

RSH

technologies 1) (mmol.l-1)
1/2 8. d/4 6d/7 12
m/2.ET2.5% Pal(1)
I Contol (without tapping) 59,57 a 23,54 a 35,66 a 037 d
2 Oy 50,05 bed 10,39 b 3,14 b’ 045 bed
3y 46,96 d 951 b 31,16 ab 047 abe
4 4y 48,04 ¢d 9,60 b 30,34 ab 0,51 abe
5 6Y 49.99 hed 936 b 27,50 abe 051 abe
6 8fY 5083 be 8,53 b 30,16 ab 048 abe
713y 51,77 b 10,13 b 2945 ab 053 ab
8 18/ 50,74 be 10,90 b 29,76 ab 057
926/ 49,47 bed 9,82 b 2442 be 0,48 abc
10 3%y 49,32 bed 9,46 b 20,01 ¢ 041 cd
Means fatloved by same letters v each colnn are ot significanty different (7est of Newnran -Keils ar 5%),

Table 7. Dry cut (%) and dry trees (%) of the clones IRCA 111, IRCA 130 and PB 260 of

Hevea brasiliensis after nine years in southwestern Céte d’Ivoire

Means follenyed by same letiers i each column are not siguificantly different accarding the least significant difference (Tvd) af the threshotd of 5%

IRCA 111 IRCA 130 PB 260

N e Dyem DU pyany D pogg D g sk

112 S. d#4 647 12

m/12.ET2.5% Pal(l)
I Control (without tapping, - - - - - 5
2 Oy 3.03 ab 3.03 ab 2727 a 2727 a 545 b 3.03 b
3oay 9.09 ab 9.09 ab 33.33 a 3333 a 364 b 3.03 b
4 MY 636 ab 606 ab 2636 a 2424 a 424 -b 303 b
56y 16.06 a 1515 a 4242 a 4242 2 1303 ab 1202 ab
6 8Y 9.09 ab 6.06 ab 2424 a 2424 a 16.36 ab 6.06 ab
T3y 273 b 0.00 b 36.36 a 36.36 a 13.03 ab 9.09 ab
8§ 18y 1091 ab 9.09 ab 4545 a 4545 a 879 ab 6.06 ab
9 26/Y 1242 ab 9.09 ab 3030 a 3030 a 2030 a 18.18 a
1039y 11.21 ab 9.09 ab 36.36 a 36.36 a  20.30 'a 18.18 4

23

24



