International Natural Rubber Conference Vietnam 2006 3

SOME CONSIDERATIONS CONCERNING
THE PANEL MANAGEMENT
IN RUBBER TAPPING (HEVEA BRASILIENSIS)

R. Lacote*, O. Gabla**, S. Obouayeba***, E. Gohet*, A. Doumbia**, M. Gnagne*** and J.M. Eschbach*

*: Cirad, UR 34, Tree Crop Based Systems, TA80/B2, 34398 Montpellier, France
**: Hevego, Rubber Research Station BP 793, San Pedro, Céte d’Ivoire
*¥*¥*: CNRA, 01 BP 1536 Abidjan O1, Céte d’Ivoire

Corresponding author: R. Lacote, regis.Jacote @cirad. fr

ABSTRACT

Research devoted to long term panel management deserved less efforts, mainly due to the long duration
required for experimentation. The present study deals with the comparison of two panel management
strategies on nine clones tapped in 1/28, over a total period of nine years, in Cote d’Ivoire: annual panel
changing and no panel changing. Four IRCA clones were compared to PB 330, GT 1, PB 217 et PB 260. For
all clones, panel management influenced the annual yield. During the first six years, panel changing was
more favourable to yield. After nine years, however, the cumulative rubber yield did not vary with panel
strategy. Only clone IRCA 111 showed a significant higher yield with no panel changing. Authors
recommend a panel changing strategy based on physiological fatigue of the tapping panel. The aim is to

sustain the yield potential of the trunk and to reduce the tapping panel dryness occurrence during the
downward tapping period.

Keywords: Hevea brasiliensis, tapping, panel management, latex yield, tapping-panel dryness (TPD).

INTRODUCTION

The management of the bark consumption is one component of the tapping system
technology; many research and development efforts have been applied to it in order to
maximize land and labour productivities, taking into account the socio-economic context of
each production area. After the discovery of stimulation by ethephon, most of the elements of
the tapping systems, such as the tapping-cut length, the tapping frequency, or the fine-tuning
of stimulation itself, had to be adapted in conjunction with this major innovation.

In Malaysia, with a ¥2 S d/2, hormonal stimulation led to a reduction of the tapping intensity-
with daily alternate ¥4 S d/2 or d/4 (Abraham, 1970). Then these daily panel changes were
recommended to smallholders (Abraham and Anthony, 1980, Sivakumaran and Pakianathan,
1983) or in some regions with important rainfall and where tapping frequency was still
irregular (Husin and Abraham, 1984). In Cote d’Ivoire, the use of the stimulation led to the
reduction of the tapping intensity from S d/3 to %2 S d/3 (Eschbach et al., 1985). Several panel
changing frequencies were studied. High yield were obtained with panel changing at each

tapping or at each climatic season in the year (Anon, 1984). These results were recently
confirmed in Thailand (Gohet and Chantuma, 2003).

The tapping system technology has been subjected to in-depth research devoted to the
physiology of the laticifer tissue; this led to the development of the latex diagnosis and of the
concept of clonal metabolic typology (Commere et al, 1991). Panel changing is generally
considered as useful for reducing the physiological stress generated to a panel by tapping. For
GT 1, a higher production is accompanied by a smaller percentage of bark dryness when
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tapping is located below an older regenerated bark zone than below a zone in course of

regeneration (Eschbach et al., 1986). As a matter of fact, panel changing after the first two
tapping-years has been generalized in Cote d’Ivoire ‘

Research devoted to long term panel management deserved less efforts, mainly due to the
long duration required for experimentation. In Cameroon, no difference were observed on
yield of clones GT 1 and PR 107 between annual panel changing and no panel change during
7 years of experiment (Anon 1996). In Indonesia, no differences were observed on yield after
four years of tapping for the clone PB 260. (Gohet pers com.). Conversely, in Cameroon, the
non alternate %2 S was producing more than an alternate tapping (Anon 1994). Lacote et al
(2004) showed that panel management did not influence the total yield after nine years of
tapping. But they showed that annual yield and latex cells physiology were strongly

influenced by panel management. Therefore they proposed to monitor panel management
with the use of latex diagnosis.

A series of trials was set up in order to make possible the adaptation of panel management to
IRCA clones compared to some others well known clones as PB 330, GT 1, PB 217 and PB
260. The present study deals with the comparison of two panel management strategies over a
total period of nine years: changing and no changing. The objective is to compare the impact
of these strategies on the annual and cumulated yields, as well as on the occurrence of TPD.
As a matter of fact, it has been shown that panel changing do not prevent apparition of TPD

(Lacote et al., 2004) but could be responsible for a faster development of this TPD (Eschbach
et al., 1994, Krishnakumar et al., 2002).

METHODS

Plant Material

Nine clones were studied in nine different experiments in the Hévégo research station located

in the south-west of Cdte d'Ivoire. Clones display the main different types which can be met .

in the clonal typology of the laticiferous metabolism (Serres et al., 1988, Eschbach, 1989,
Gohet and Chantuma, 2003). Within this framework, IRCA 111, IRCA 130, PB 330 and PB
260 are considered as active clones. IRCA 109, IRCA 18 and GT 1, display a medium

laticiferous metabolism. PB 217 and PR 107 can be activated by intensive stimulation (Serres
etal., 1988).

In the nine trials, the trees were opened at the standard girth of the trunk of 50 cm measured at
1.0 m high, on panel BO0.1, and at 1.20 m above ground level. The tapping system was %2 S d/4
6d/7 12m/12 ET 2.5 % Pa 1(1). The stimulation frequency applied to the clones IRCA 111,
IRCA 18 and PB 260 was 6/y. The stimulation frequency applied to the clones IRCA 109,

IRCA 130, PB 330 and GT 1, was 8/y. The stimulation frequency applied to the clones PB
217 and PR 107 was 10/y.

Measurements and Data Processing

The experimental design was a « one-tree plot design » with 33 trees per treatment and a total
randomization of all the trees in a plot. Trees with equal size were selected at the beginning of
each trial. The panel management is shown figure 1. For measuring latex yield per tree,
cumulated coagulated rubber of each tree was weighed every four weeks and total solid
content was measured from a bulk sample taken in each treatment in order to convert fresh
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weights in grams of dry rubber per tree. The girths of the trees were measured every year at
1.70 m above ground level. TPD was assessed by counting the percentage of dry trees (TPD)
and estimating visually the percentage of dry-cut length (% DCL) on each tree (16). Statistical
analysis of latex yields was carried out by using the SAS statistical software; the Student-
Newman-Keuls test with alpha threshold of 0.05 was used (SAS/status 1988).

N
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Fig. 1 The two panel management systems.
A no panel change (1PC) on panel BO-1 and BO-2 opened in year 7 at 1,4 m;
B: annual panel change after two years on BO-1, i.e. seven panel changes (7PC) after 2, 3, 4, 5, 6, 7 and 8 years.

In order to standardize the variations between the two treatments and within each trial, the
yield and girth data were transformed into indexes, with index 100 systematically attributed to
the treatment A.

RESULTS
Latex yield

Table 1 shows the annual yield of the nine clones. The average yield of all clones increased
along the three year of tapping with annual panel changing (Treatment B). Then yield was
stable along the six next years. With no panel change (Treatment A), yield was decreasing
after the fourth year to the sixth year. Changing the panel in year seven induced a significant
higher yield, reaching 6.7 Kg per tree (Figure 2a). Then, in years eight and nine, yield was
around 6 Kg per tree per year.

Table 2 shows the cumulative yield of all clones. After six years, the yield increase of
Treatment B over Treatment A was 16 %. After a nine tapping period, the cumulative yield of
Treatment B was equivalent to Treatment A (Figure 2b).
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Table 1 Annual yield (Kg/tree) according to panel changing frequency for each clone.
Mean affected by the same letter are not significant.

Clone Treatment Year of tapping
1 2 3 4 5 6 7 8 9
Irca 109 No panel changing 385 584 505b 341b 4,78b 372b 849a 6,03a 7,16a
Annual panel changing 387 594 709a 418a 590a 497a 574b 4,63b 566b
Ircalll  No panel changing 3,36 4,38 514 444 470b 383 6,30a 565a 559a
Annual panel changing 3,37 4,31 5,22 4,51 532a 3,97 474b 3,36b 431b
Irca 18  No panel changing 501 578 4,05b 586b 448b 351b 641a 534a 5,98
Annual panel changing 527 588 542a 640a 511a 580a 433b 469b 5,53
Irca 130 No panel changing 5,02 4,45 4,03 392 28b 245b 556a 468 395a
Annual panel changing 4,75 4,31 4,40 379 354a 372a 351b 432 342b
PB 330 No panel changing 2,87 368 3,78b 4,52 3,177b 289b 666a 793a 6,23a
Annual panel changing 3,00 378 589%a 4,93 414a 403a 491b 567b 479b
PR 107  No panel changing 2,59 280 423 3,42b 3,05b 259b 4,14 432 4,90
Annual panel changing 2,58 264 404 415a 349a 335a 378 428 4,00
GT1 No panel changing 260 292b 358b 3,27b 293b 328b 574a 399a 547a
Annual panel changing 2,80 323a 4,24a 4,92a 385a 4,20a 372b 294b 362b
PB 217 No panel changing 301 304 374b 347b 458b 405b 764a 785a 921
Annual panel changing 305 300 422a 4,04a 589a 608a 624b 535b 842
PB 260 No panel changing 367 435 443b 578b 454b 367b 951a 7,15a 691a
Annual panel changing 383 460 6536a 6,33a 611a 628a 506b 534b 591b
Average  No panel changing 355 4,10 4,23 4,23 3,90 33 672a 589 6,16

Annual panel changing 361 419 5,10 4,72 4,82 4,71 467b 4,51 5,08

Table 2 Cumulated yield (Kg/tree) according to panel changing frequency for each clone.
Mean affected by the same letter are not significant.

Clone Treatment - Year of tapping
1 2 3 4 5 6 7 8 9
Irca 109 No panel changing 385 9,39 1443b 1785b 2263b 26,35b 34,85b 40,89 48,05
Annual panel changing 387 981 1690a 21,08a 2699a 31,96a 37,70a 42,33 48,00
Ircalll  No panel changing 336 774 1288 1731 2202 2585 32,16 37,82 43,42
Annual panel changing 337 7,68 12,90 17,41 22,74 26,71 31,45 34,82 39,14
Irca 18  No panel changing 501 10,79 14,8b 20,70b 25,18b 28,70b 35,11 40,45 46,43
Annual panel changing 527 11,15 166a 2297a 28,09a 33,8da 3822 4291 4844
Irca 130 No panel changing 502 9,47 13,51 17,43 2028 22,73 28,30 32,98 36,94
Annual panel changing 475 906 1346 1725 2080 2452 28,08 32,35 35,77
PB 330  No panel changing 287 655 10,34b 1486b 18,04b 20,93b 2759b 3552 41,76
Annual panel changing 300 6,78 1267a 17,60a 21,74a 25,77a 30,69a 36,36 41,16
PR 107  No panel changing 2,59 5,39 9,62 13,04 16,09 18,68b 22,82b 27,15 32,04
Annual panel changing 2,58 522 9,26 1342 1691 20,27a 24,05a 2832 32,33
GT1 No phnel changing 260 55b 910b 1236b 1530b 18,50b 24,33b 28,32 33,80
Annual panel changing 280 60a 1027a 14,39a 1825a 224a 26,18a 29,12 3275
PB 217  No panel changing 3,01 6,05 979 1326b 1785b 21,90b 29,54b 37,39 46,60
Annual panel changing 305 6,05 1027 1430a 20,20a 26,28a 32,52a 37,88 46,30
PB 260  No panel changing 367 802 1245b 1823b 22,77b 26,44b 3596 43,11 50,03
Annual panel changing 383 843 1379a 20,12a 26,23a 32,52a 37,58 42,93 4884
Average  No panel changing 35 766 11,88 16,11 20,02 23,35b 30,07 35896 42,12

Annual panel changing 361 7,80 1290 1762 2244 27,15a 31,83 3634 41,41
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Fig, 2 Annual and cumulated yield according to panel management. Mean of all clones

For each clone, management strongly influenced annual yield. For clones PB 330, PR 107, PB
260, IRCA 109 and IRCA 18, annual yield was continuously decreasing after the third or
fourth year to the sixth year, for Treatment A (Figures 3a, 4a, 5a, 6a and 7a) This trend was
less pronounced for clones GT 1 and IRCA 111 (Figures 8a and 9a). Clone IRCA 130 showed
a continuous decline of the yield with Treatment A (Figure 10a). On the contrary, clone PB
217 showed a regular yield increase along the six years (Figure 11a). The main significant
difference between the two treatments was observed from the year three to year six for all
clones when the panel changing strategy began for Treatment A (Table 1). Only clone IRCA
111 showed a different pattern with equivalent annual yield until the sixth year (Figure 7a).

For each clone the first opening of the opposite panel in the seventh year produced a high
yield (Table 1, Figures 3a to 11a). After nine years of tapping cumulative yield of Treatment

A was equivalent to Treatment B (Table 2, Fig. 3b to 11b). Only clone IRCA 111 showed a
higher cumulative yield with Treatment A.

Girth increments

Table 3 shows the trunk circumference of clones according to the tapping panel changing
frequency. At a general trend, the circumference of the trees for treatment A was higher than
that of treatment B. It was only significant for clones PB 330, PR 107, GT 1 and PB 217. For
9 years of tapping, there was no difference between the two treatments excepted for PB 330:
for this clone, circumference of trees for Treatment A was higher than that of Treatments B.

Yield and girth increment relationship

In most cases, high production indexes were associated with low girth increment indexes, and
vice versa. Figure 12a shows the significant negative relationship (with alpha threshold of

0.05) between the 81 yield indexes and the 81 trunk girth increment indexes (df = 79, r = -
0,683).

Figure 12b shows the relation between trunk girth after 6 years of tapping (G6), and the
cumulative yield of the following third tapping period (Y7-9) for the two treatments and for
the nine clones (df =7, r = -0,77). G6 and of Y7-9 were strongly correlated. This relationship
is mainly due to the difference between Treatment A and Treatment B for PB 330, PR 107,

S ———
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GT 1 and PB 217. In these cases, the higher the trunk girth after 6 years, the higher the yield
in the next tapping period.

Table 3 Trunk circumference according to panel changing frequency for each clone.
Mean affected by the same letter are not significant.

Clone Treatment Year of tapping
1 2 3 4 5 6 7 8 9
Irca 109 No panel changing 54,3 596 62,8 65,2 68,9 727 74,6 754 76,7
Annual panel changing 543 595 61,9 64,1 67,1 70,2 727 74,2 756
Ircalll  No panel changing 55,5 57,7 61,5 65,8 68,6 71,8 73,5 76,4 77,6
Annual panel changing 56,0 58,1 62,3 66,2 68,2 70,5 72,8 759 773
Ircal8  No panel changing 53,3 564 59,7 62,7 65,6 69,7 71,8 74,0 755
Annual panel changing 538 57,0 60,2 63,6 65,8 69,2 70,9 738 758
Irca 130 No panel changing 516 53,6 56 58,5 61,9 64,5 65,5 67,1 69,2
Annual panel changing 51,9 537 55,9 58,8 61,4 63,5 66,4 68,3 702
PB 330 No panel changing 51,6 54,3 57,9 63 686a 728a 755a 765a 777a
Annual panel changing 52,1 551 57,8 626 662b 692b 71,7b 729b 748b =
PR 107  No panel changing 516 53,6 58,4 61,4 648a 679a 69,1 707 71,7 ]
Annual panel changing 51,6 534 58,0 60,1 62,6b 656b 672 69,0 70,8
GT1 No panel changing 50,4 524 55,0 58,5 610 636a 645 67,1 68 2
Annual panel changing 50,7 52,8 55,0 57,9 59,4 614b 63,2 659 67,1 %
PB 217 No panel changing 526 61,6 62,5 66,9 69,9 742a 759 788 805 ;%
Annual panel changing 530 615 62,3 66,6 69,0 718b 74,2 77.4 79,2 %
PB 260 No panel changing 53,0 559 59,5 63,0 65,6 69,5 70,5 71,5 735 %5
Annual panel changing 536 56,8 59,7 63,2 64,8 68,0 69,6 71,1 735 g
Average  No panel changing 52,66 56,12 59,26 62,78 6593 69,64 70,68 72,63 74,09 ;

Annual panel changing 53,00 5643 5923 6257 6510 6828 69,63 71,95 73,69
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Fig. 3 Annual (A) and cumulated (B) yield according to panel management for clone PB 330
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Trunk girth increment indexes

Girth increment indexes in year 6; G6
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Tapping panel dryness

The dry cut length was low for all clones after nine years of tapping (table 4). Clones are
more or less susceptible to panel changing. IRCA 109, IRCA 130 and PB 217 had a higher
dry cut length with no panel changing, after the three last years on panel BO-2. Conversely,

for clones JRCA 111 and B 260, annual panel changing has induced more panel dryness
incidence.

Table 4 Dry curt length (%) according to panel changing frequency for each clone

Clone Clone Treatment Year
9

Irca 109 1rca109  No panel changing 4,2
Annual panel changing 0,0

Ircalll Ircalll No panel changing 0,4
Annual panel changing 8,6

Irca1l8 Irca18 No panel changing 0.0
Annual panel changing 24

Irca 130 Irca130  No panel changing 8,3
Annual panel changing 53

PB 330 PB330 No panel changing 0,0
Annual panel changing 2,8

PR 107 PR 107 No panel changing 0,0
Annual panel changing 0,4

GT 1 GT1 No panel changing 0,0
Annual panel changing 0,0

PB 217 prB217 No panel changing 54
. Annual panel changing 0,0

PB 260 PB260 No panel changing 2,6
Annual panel changing 5,5

DISCUSSION

After two years, yields of the two treatments are equivalent with no panel change. At the third
year, the first panel change induced a higher yield than no change for most of the clones.
Hence, the cumulative yield of Treatment B was higher than yield of Treatment A. Only

clones PB 217, IRCA 111, IRCA 130 and PR 107 did not showed a significant difference
between the two treatments.

After six years, the cumulative yield was higher for Treatment B than for Treatment A. At that
period, Treatment B had involved four panel changes, whereas Treatment A had none. In
between three and six years, for no panel change, for most of the clones tested, yield did
decrease, or at least, did not increase. That phenomenon was usually observed. It could be due
to the reduction of the drainage area, the influence of the scion and the physiological fatigue
of the latex cell (Lacote et al., 2004). During the same time, yield obtained with annual panel
change was the highest. This main difference with Trearment A was the location of the
tapping cut on the trunk, more far from the scion. Tapping cut was located apper on the panel,
and the physiological status of the drainage area was more favourable to yield with a less

extent of tapping panel dryness (Eschbach et al., 1994, Krishnakumar and Jacob, 2002, Lacote
et al., 2004).
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For the same physiological reasons, and after nine years of tapping, the difference between
treatments was reduced to nil or even inverted in the case of clone IRCA 111. That inversion
can be explained by the high yield obtained by Treatment A on the newly opened panel BO-2
during the last tapping period: year seven to nine. Panel change at the seventh year has
replaced the tapping cut at the top of the panel under a virgin bark. That change has provided
the most favourable physiological conditions to yield (Eschbach et al., 1986, Eschbach et al,
1994, Krishnakumar and Jacob, 2002, Lacote et al, 2004). The yield of this tapping cut was

significantly higher than the yield of the tapping cut of the Treatment B located under a
regenerated bark of two years old.

Clones were susceptible to the continuous downward taping on the same panel. Yield was
decreasing from year three to year six. Clone PB 217, with a lower latex cells metabolism,
was less susceptible to continuous downward tapping.

Yield depends on the position of the cut on the trunk and also of the age of the regenerated
bark above the tapping cut. Longer is that time for bark regeneration, better is the physiology
of the latex cells and higher will be the yield (Eschbach et al;, 1986). During the first years of
tapping with annual panel changing, yield will be higher. Conversely, without any panel
changing during the first years on panel BO-1, yield of the panel BO-2 will be always higher.
Panel strategy must consider that point on a long term tapping period.

A right panel strategy, adapted to most of clones, could be tapping without any panel change
unless yield decreases sharply. In that case, if conditions for tapping are fine, regarding
climatic effect or pathological diseases, it could be envisaged to increase yield again while
changing the panel to locate the tapping cut on the trunk under more favourable conditions to
yield. Latex diagnosis is the right tool to evaluate the physiological status on the trunk and
help to drive the panel management (Lacote et al, 2004).

CONCLUSION

The two panel management strategies differed in the number of panel changes and the
position of the tapping cut on each panei, over a nine year period of tapping. IRCA clones
showed the same behaviour than other PB clones and GT 1. Treatment with a maximum
number of panel changes achieved a higher cumulative yield after six years than the treatment
with only one panel change. That advantage was reduced to nil after nine years, or even
inverted for clone IRCA 111. Minimizing the number of panel change did not decrease the
cumulative yield.

No panel change would be more simple and cost-effective. A continuous downward tapping is
recommended without alternating, unless a sharp drop in yield and/or a damaged
physiological status (LD) is/are observed.

The tapping panel strategy depends on the climatic, physical, economical and social
conditions of the rubber plantation. Moreover, it depends on the physiology of the latex cells,

hence, on the yield potential of the drainage area. The Diagnostic Latex is the right tool to
drive that strategy.
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