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The effect of panel changing on long term yield response oi |—|Eveabl’a3i|ienSiS(clone RRI11105) under different
frequencies of tapping and stimulation was studied over a period ofeleven years. There vNereeight treatments
comprising of d2, d3 and d4 frequencies of tapping of half spiral cuts with and without panel change at
differentlevels of stimulation. Considerable yield variation was observed aMONQ various treatments over
the years. Effectof panel change onyield increase was more prominentin the initial five years. No significant
beneficial impactofpanel change onyield increase was observed under differentsystems of tapping. Higher
yield could be obtained under d2 and d3 frequency of tapping with upper panel change (CUT). Comparable
yield could be obtained under various frequencies of tapping. Cumulative yields observed within similar
systems of tapping with or without panel change were also comparable. In general, similar trend was also
noticed in kg pertree, g t”t" and kg tap"™. Significantincrease in yield per tap and g t’f’wasnoticed under
d4 frequency of tapping. However, highest cumulative yield was observed under d2 frequency of tapping
which was observed to be at par with d3 frequency of tapping with or without panel change. Panel change
resulted in higher TPD under d2 frequency of tapping compared to lower frequency of tapping. Moreover,
benefitof panel change was reflected only in the initial five yearsbut panel management after firstfive years of
tapping is difficult. Hence, continuous panel change cannot be considered for managing TPD or to get
sustainable high yield over long period.
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INTRODUCTION assumption that ithelps to manage tapping

panel dryness and yield increase. It is also

Natural rubber is collected from rubber
trees by tapping, a process of controlled
wounding, which may last for 20 to 50 years
depending on the strategies and tapping
systems adopted (Paardekooper, 1989;
Gohet et al.,, 1991). Panel changing is
attempted in some plantations under the

considered to be useful for reducing the
physiological stress generated in the panel
particularly by high frequency tapping
(Eschbach~faz., 1986). Bark consumption or
panel consumption is an important
component of any tapping system which
determines land and labour productivity



and economic life of rubber trees. Panel
changing, management, tapping and their
impact on growth and yield of rubber trees
have been the subject of some studies
(Sivakumaran etai, 1983; Krishnakumar and
Jacob, 2002; Lacote et aL, 2004; 2006).
Though, initial few years information is
available on the impact of panel changing
on the yield response of few clones, details
on long term effect of continuous panel
changing on vyield response of Hevea
brasiliensis (clone RRI1 105) under different
frequencies of tapping and stimulation is
scanty. In view of this, the present study was
undertaken during the period from 1997 to
2008.

MATERIALS AND METHODS

The experiment was carried out in the
Experimental Farm Unit (EFU) of Rubber
Research Institute of India, located at
Kottayam, Kerala (9° 32' N; 76736"' E) with
clone RRII 105 planted in 1989. Average
stand of trees was 450 per ha. The treeswere
opened for tapping in 1996 and the
experimentwas initiated in 1997. There were
eight treatments comprising of d2, d3 and
d4 frequencies of tapping of half spiral cuts
with and without panel change and different
levels of stimulation. The experiment had
randomized block design with six
replications comprising of 15 trees per
replication. Yield stimulation was carried out
with 2.5 per cent ethephon (2-chloro-ethyl
phosphonic acid; 17.5 mg active ingredient
per tree) on the panel (Rajagopal etai, 2000).

The treatment details are given below
as per the new tapping notations
(Vijayakumar et ah, 2009).

TI" -S/2(RG) d2 6d/7
T2* - S/2(RG) d2 6d/7
T3” - S/2(RG) d3 6d/7ET 2.5 % Pal(1.5) 4/y"
T4' -S/2(RG) d3 6d/7ET 2.5 % Pal(1.5) 4/y"

T5* -S/2(RG) d4 6d/7ET 2.5 % Pal(1.5)7/y *
T6* -S/2(RG) d4 6d/7ET 2.5 % Pal (1.5) Hy*
T7" -S/2(RG) d4 6d/7ET 2.5 % Pal (1.5) 9ly*
T8* -S/2(RG) d4 6d/7 ET 2.5 % Pal(1.5) 9ly*
(+ without panel change; # with panel change)

The trees were rainguarded and tapped
throughoutthe year. Other cultural practices
were followed as per the package of
practices recommended by Rubber Board,
2012. Yield was recorded from all the
tappings as latex and scrap separately. Dry
rubber content (DRC) was determined
gravimetrically. Dry rubber yield was
calculated by converting latex weight
proportionate to the DRC and scrap weight
based on 60 per cent DRC. Tapping panel
dryness (TPD) was recorded as complete
drying of the tapping panel. The study was
continued for eleven years. Data were
processed statistically employing F-test
using Analysis of variance (ANOVA) and
Duncans' multiple range test (DMRT).

RESULTS AND DISCUSSION

Annual dry rubberyield (kgha') under
different frequencies of tapping with and
without panel change and stimulation is
depicted in Table 1. Considerable yield
variation was observed among various
treatments during the years 1997-2008
(Tables 1-4, Figs. 1 - 3). Effect of panel
change on yield increase was more
prominentduring the initial years (Table 1).
With upper panel change tapping {i.e.,
controlled upward tapping- CUT), during
2004-2005, significant beneficial effect of
panel change on higher yield was observed
under d2 and d3 frequency of tapping over
other treatments (Table 1). Similar beneficial
effectof CUT on yield increase was reported
by Vijayakumar et al. (2002, 2005a) and
Thomas et al. (2009). However, yield
obtained under different systems of
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Fig. 1. Long-term effectof panel change (PC) on cumulative dry rubber yield (kg) of Heveabrasiliensis (clone
RR11105) under differentfrequencies Oftapping and stimulation (cumulativeof elevenyears)

tapping were comparable during 2005-
2006 (Table 1).

Cumulative yield for eleven years
under different frequencies of tapping with
and without panel change and different
levels of stimulation is presented in Figure 1.
Highest cumulative yield was observed
under d2 frequency of tapping which was
observed to be at par with d3 frequency of
tapping and d4 frequency of tapping with
panel change and stimulation. Mean dry
rubber yield and cumulative dry rubber
yield indicated no significant difference due
to panel change within different systems of
tapping (Table 1, Fig. 1). Present observations
are in agreementwith the findings of earlier
reports (Lacote et al., 2004; 2006).

Yield per tree was also significantly

affected by the treatments. No significant
beneficial effect of panel change on yield per

tree could also be observed particularly
under d3 and d4 frequencies of tapping
(Table 3). Tapping days ranged from 74 to
143 days depending on frequency of tapping
and was highest under d2 frequency of
tapping and lowest under d4 frequency of
tapping (Table 4).

Mean monthly variation in yield per
tap (kg tap* and g fH') is presented in
Figures 2 and 3. Considerable seasonal
variation in yield per tap was observed in
the presentstudy as isevident from Figures
2 & 3. In general, the yield pattern observed
in the present study is bimodal. This is in
conformity with earlier reportsin clone RRII
105 (Karunaichamy et ah, 2001; Rajagopal ef
al., 2004).

Mean yield per tap (kg tap'™) under
different treatments are presented in Table 2.
Mean yield pertap under d2 system ranged

6d7ET.7/y(PQ
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$/2d2 6d7 -A- S/2d36d7ET. 4/y S/2d4 6d7ET. 7/y
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Fig. 2. Long-t_e_rmgffecJofpaneIchange(PC)orjineanmonth]yvariationinpertapyield(ngap 400trees )of
H brasiliensis (clone RR 11105) under different frequencies of tapping and stimulation (mean of eleven
years)

Montft
S/2d2 6d7 S/2d36d7ET 4/y S/2d46d7ET 7/y
-B- $/2d26d7 (PC) S/2d36d7ET.4/y(PC) $/2d46d7 ET 7/y (PC)
$/2d4 6d7ET9/y S/2d4 6d7 ET. 9/y (PC)

Fig.3. Long-term effect of panel change (PC) on mean monthly variation in per tree yield (gt t )of H brasiliensis
(clone RRI11105) under different frequencies of tapping and stimulation (mean of eleven years)
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Mondi
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Fig.4. Long-term effect of panel change (PC) on monthly variation in dry rubber content (DRC) % of Hevea
bI’aSI|IenSIS(cIone RR11105) under different frequencies of tapping and stimulation

Mondi
-0* S/2d2 6d7 S/2d3 6d7ET.4/y S/2d4 6d7ET.7/y
-A- S/2d26d7(PC) S/2d3 6d7 ET. 4/y (PC) S/2 d4 6d7 ET. 7/y (PC)
S/2d4 6d7ET.9/y S/2d4 6d7 ET. 9/y (PC)

Fig. 5. Long-term effect of panel change (PC) on monthly variation in scrap (%) of Hevea brasiliensis (clone
RRH105)under differentfrequenciesoftapping and stimulation
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Fig. 6. Schematic representation of panels under d2 and d3 frequencies of tapping with and without panel
change (Year wise)
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Fig. 7. Schematic representation of panelsunder d4 frequency of tapping with and without

panel change (Year wise)

from 12 to 34 kg and d3 system ranged from
17.6 to 40 kg. Highest yield per tap could be
observed under lowest frequency tapping
(d4) with or without panel change and
ranged from 21.1 to 49.5 kg. Mean yield for
eleven years also showed similar trend
(Table 2). Alternate daily tapped trees
showed the lowestyield per tap throughout
the study period irrespective of panel
change. In general, all the stimulated
treatments showed higher yield per tap.
Similar trend was also noticed for yield per
tree per tap (Table 4). As observed in mean
annual dry rubber yield and cumulative
dry rubber yield, no significant yield

difference due to panel change within
different systems of tapping, could be
observed for these parameters also (Table
1;Fig. 1). Lower tapping frequency ofd3 and
d4 gave higher yield per tap (g tH " and kg
tap'?) and lower annual and cumulative
land productivity (kg ha*'), with or without
panel change, though comparable to higher
tapping frequency of d2 system of tapping
(Tables 1, 2 & 4; Fig. 1). Similar results of
higher yield per tap and lower land
productivity under lower frequencies of
tapping was reported by Do Kim Thanh etal.
(1996b). Such, higher yield per tap with
lower frequencies of tapping with ethephon



Table 6. Long-tenn effectofpanelchange on tapping panel dryness of Hevea brasUiensis
(clone RRI11105)underdifferentfrequencies of tapping and stimulation

Treatments

1 S2d26ds7 (without panel change)

2.S/2d2 6d/7 (with panel change)

3.S8/2d3 6d/7ET2.5% Pa.4/y* (without panel change)
4.S/2d3 6d/7 ET2.5% Pa.4/y* (with panel change)

5.
6
7
8

S/2 d4 6d/7 ET2.570 Pa.7/y* (without panel change)

. S/2d4 6d/7 ET2.5% Pa.7/y* (with panel change)
.S/2d4 6d/7ET2.5% Pa.9/y* (without panel change)
. S/2 d4 6d/7 ET2.5% Pa.9/y* (with panel change)

stimulation in other clones and in clone RRII

105 were reported by Sivakumaran and
Chong Kewi, (1994); Do Kim Thanh et ah,
(19964, b); Karunaichamy etal.,(2001; 2012);
Vijayakumar et ah, (2003; 2005b); Rajagopal
et al. (2004; 2005). Stimulation with
ethephon inhibits plug formation leading
to increased latex flow resulting higher
yield. Prolonged latex flow in the stimulated
treesisdue to the extension of drainage area
on the panel (Kushetal, 1990; Pakinathan etal.
1976). Increased alkalinisation and
increased chitinase activity also lead to
increased rate and duration of latex flow (
Koshy, 1997; Thanh etal., 199S) resulting in
higher yield with ethephon stimulation.

In the present study, in all the
treatments without annual panel change,
subsequent panels were opened (under
normal practice), inthe 5* and 9* year under
d2, 6 and 11* year under d3 and 7““year
under d4 frequencies (Figs. 6 & 7) with high
yield compared to previous year tapping
(Tables 1- 4). Similar observations of higher
yield after normal conventional panel
change were reported earlier in other clones
and in clone RRII 105 (Thanh et al., 1998;
Rajagopal et ah, 2004; 2005; Karunaichamy
et ah, 2008; 2012). Higher yield observed
during panel change is largely due to

Panel status TPD trees
(2007-08) 2006-07 2007-08
BM (3) 2 2
BI-1 (1) 6
BI-1(1) 6 1
BO-1 (5) 2 1
BO-2 (5) 4 4
BO-2 (5) 3 1
BO-2 (5) 1 1
BO-2 (5) 1 1

extension of drainage area on the panel and
yield decline near the bud union can be
ascribed to limitations in the availability
of drainage area on the panel (Pakinathan
etah, 1976).

Significant variation in dry rubber
content (%) was observed between
treatments. However, the variation in DRC
percentage was observed to be unaffected
by panel change in any of the treatments
(Table 5). There was considerable seasonal
variation in DRC and was low in the rainy
season (Fig. 4). The reduction in mean DRC
percentage with higher levels of stimulation
was not significant statistically (Table 5).
Seasonal variation in scrap percentage was
also observed in all the treatments and was
more in the rainy season (Fig. 5). Similar
trend in seasonal variation of DRC (%) and
Scrap (%) were reported earlier by
Rajagopal et ah (2004) in clone RRII 105.

Beneficial effect of panel change on
occurrence of tapping panel dryness (TPD)
was not observed under higher frequency
oftapping in the present study. Year to year
variation in TPD is due to alteration of
panels (Table 6). It has already been shown
that panel changing do not prevent
occurrence of TPD (Eschbach et ah, 1986;
KrishnakumarandJacob, 20Q2; Lacoteetal.,2004).



As suggested by Lacote et al. (2006),
no panel change would be more simple
and cost effective. A continuous
downward tapping is recommended
without alternating the panels unless a
sharp drop in yield and /Zor a damaged
physiological status is/are observed
(Lacote et al., 2006). Results from the
present study also support these findings.
Hence, continuous panel changing is not
a good practice which is not advisable
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