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Abstract This study was aimed at evaluating the prop-
erties of juvenile and mature wood from Hevea brasiliensis
untapped and with tapping panels. Boards were taken from
a 53-year-old Hevea brasiliensis plantation located in
Tabapud, Sao Paulo, Brazil. Half of the boards had the
tapping panels region, and the other half had the untapped
region. The results showed that: (1) there were increases of
6.6 % in the volumetric shrinkage of mature wood when
compared with juvenile wood; (2) the densities and
chemical properties of juvenile and mature woods are
statistically equal; and (3) the tapping panel does not
influence the properties of rubberwood.

Eigenschaften von juvenilem und adultem nicht
angezapftem und angezapftem Gummibaumbholz

1 Introduction

The heterogeneity of wood generally causes a lot of
inconvenience to its manufacturing and processing indus-
tries. The material’s chemical and physical discontinuity
occurs due to several factors: species, silviculture and
especially wood anatomy. Juvenile wood can be defined as
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being close to the pith and, technologically, it differs from
mature wood on account of several properties (Ferreira
et al. 2011; Naji et al. 2011).

The air-dried density of wood near the pith of Hevea
brasiliensis RRIM2020 clone is between 0.50 and 0.58 g/
cm’, whereas near the bark it is between 0.54 and 0.61 g/
cm® (Naji et al. 2011). According to Matan and Kyokong
(2003), basic density and the density at 12 % moisture
content in the juvenile wood of H. brasiliensis were 0.55
and 0.614 g/cm’, respectively, and the maximum volu-
metric shrinkage was 8.2 % whereas mature wood was not
studied by the authors. Ratnasingam and Ioras (2012)
studied the wood of 25- to 30-year-old H. brasiliensis and
concluded that the maximum tangential, radial, and axial
shrinkages were 7.3, 4.5, and 0.5 %, respectively.

Okino et al. (2010) studied the chemical properties of
wood from six clones of 17- to 41-year-old H. brasiliensis
trees, and concluded that the insoluble and soluble lignin,
cellulose, hemicelluloses, and extractives contents were
21.19 to 25.59 %, of 1.60 to 2.54 %, of 47.66 to 54.56 %,
of 21.71 to 25.15 %, and of 2.68 to 3.45 %, respectively.

Nevertheless, the wood quality of H. brasiliensis is
affected by forestry practices, and more studies are needed
to determine the influence of these practices on the quality
of wood-based material (Naji et al. 2011).

Tapping panel process removes a thin layer of bark and
thereby enables smooth latex flow and the regeneration of
the bark. However, according to Ratnasingam and Scholz
(2008), unsuitable tapping panels have negative conse-
quences on the regeneration of wood and the tapping marks
reduce the yield during the processing of rubberwood.

Since there is little information on the effects of rubber
tapping on the properties of wood, the aim of this study was
to evaluate the effects of tapping panels on properties of
juvenile and mature woods from Hevea brasiliensis.

@ Springer



Eur. J. Wood Prod. (2013) 71:815-818

816

Anpiqeqoid 9, G6 18 159) o Kq SOUAIRYJIP JUBIYIUSIS 4 “GOUAIIP JUEOYIUSIS-UOU JUU0D damsiowr )y ‘sdpdues jo soquunu jeadar N “a1oym

#(L'9) #(9°9) TP xL'1€ % (9sea1out) 10 uonoNpay
on(6°0) 008 9¢ €6'L 9¢ N LT0 9¢ 8C0 9¢ ImeN
on(80) 0s’L 9¢ YL 9¢ sn00 170 9¢ I¥'0 9¢ S[tuaAny

9, (9sBaIOUT) 10 UOTIONPY [eued-3urddey, N paddejun N 9, (eseaIour) 10 UOTIONPIY [eued-3urdde], N paddejun N
(%) 93eULIYS JI)WIN[OA WINWIXBIA] (%) 93eULIYS [BIXE WNWIXB POOM
(YD) #(9°LT) #(09) #(8°L) 9% (9sea1out) 10 UOONPaY
snel 86T 9¢ 19¢ 9¢ (0D Ies 9¢ 9C’¢ 9¢ oImeN
(8D 9T 9¢ (4 9¢ (LD 10’ 9¢ 88V 9¢ o[tuaAny

9, (9SBaIOUT) 10 UOTONPIY [eued-3urdde], N paddejun N 9 (9SeaIoUr) I0 UOTONPIY [eued-3urdde], N paddejun N
(9) 93eULIYS [eIpel WNWIXBA (9) 93euLIYS [enUASULR) WNWIXBIA POOM

el Nl snEl sNO'T 9% (9seaIour) 10 UONONPIY
NS0 6590 9¢ 8690 9¢ snEl L09°0 9¢ S19°0 9¢ SImEN
sN9°0 £€99°0 9¢ L99°0 9¢ RN G190 9¢ 129°0 9¢ S[tuaAn(
9, (9seaIour) 1o uonoNpIY [oued-3urdde], N paddejun N 9 (9searour) 10 uonoNpay [oued-3uidde, N paddejun N
((wd/3) "O'IN % ¢1 e Aisuaq ((wd/3) "I'IN % 0 e Kisueg pPoom

(S18U21J1SP4q D2A2E]) ZIoYWneqrUIWND wWaj[npe pun woauaAn( woyjdezoSue pun wajydeza3ue JYoTu UOA UNJBYISUISIH yosIeyIsAyd | ‘qel,
sjoued Surdde) yim pue paddejun sisuaijisnaq vaaapy woij spoom aanjewt pue diuaan( jo sontodoid [ed1sAyd | dqel

pringer

A's



Eur. J. Wood Prod. (2013) 71:815-818

817

2 Materials and methods

This study utilized wood from six 53-year-old ungrafted
Hevea brasiliensis trees from a reforestation (9.93 ha)
located in Tabapud (20° 57" 50” South Latitude and 49° 01
55" West longitude), Sdo Paulo, Brazil.

Rubber tapping was performed uninterrupted for
45 years. The trees were felled and sectioned into 1.0-m
logs. Half of each first log contained the region with the
tapping panels and the other part the region without the
tapping panels. The logs with an average diameter of
37 cm were cut into flat sawn boards. The boards that
contained the pith were cut into 60-mm thick pieces for this
study.

Subsequently, specimens were removed from untapped
and tapped panels woods according to the standards pre-
sented in ABNT NBR-7190 (1997) for physical charac-
terization of juvenile and mature woods. The chemical
properties were characterized by standards presented in
TAPPI (1999). The juvenile and mature wood regions were
defined according to the study by Ferreira et al. (2011).

3 Results and discussion

The density at 0 and 12 % moisture content of juvenile and
mature woods from untapped Hevea brasiliensis are pre-
sented in Table 1. The results are similar to those cited by
Naji et al. (2011) and Matan and Kyokong (2003).

It can be seen in Table 1 that the densities of mature
wood from H. brasiliensis are not significantly different to
those of juvenile wood. The non-influence of the kind of
wood on density can also be explained by the high levels of
extractives content in the juvenile wood of the trees
studied.

The shrinkage in juvenile and mature woods from
untapped H. brasiliensis is presented in Table 1. It was
found that the volumetric, tangential and radial shrinkages
of mature wood were greater than those of juvenile wood.
However, the axial shrinkage of this kind of wood was
greater than that of mature wood. These results are con-
sistent with those obtained by Matan and Kyokong (2003)
as well as those reported by Ratnasingam and Ioras (2012).

The lignin, holocellulose, and extractive contents of
juvenile and mature woods from untapped H. brasiliensis
are presented in Table 2. These results are similar to those
cited by Okino et al. (2010).

In addition, the effect of tapping panels on the physi-
cochemical properties of H. brasiliensis wood is shown in
detail in Tables 1 and 2.

The current study demonstrates that the tapping panels
did not cause changes in these properties of wood. How-
ever, these results are expected because according to

Table 2 Chemical properties of juvenile and mature woods from Hevea brasiliensis untapped and with tapping panels

Tab. 2 Chemische Eigenschaften von nicht angezapftem und angezapftem juvenilem und adultem Gummibaumholz (Hevea brasiliensis)

Holocelluloses content (%)

Insoluble lignin content (%)

Extractives content (%)

Wood

Reduction

%

N Untapped N Tapping-

Reduction or (Increase)

N Untapped N Tapping-
%

Reduction

%

N Untapped N Tapping-

panel

panel

panel

0.2

6 7247
6 73.50

6 72.63
6 74.01

1.DNS

0.4

17.20
16.99
1.2N8

6
6

17.01
17.06
(0.3)NS

6

8.07 6 1754 6.6
6 6.96

6 17.31

Juvenile

0.7NS

48NS

Mature

(1.HNS

(1.9)NS

7.7N8

9.4NS

Reduction or (Increase)

%

Where, N repeat number of samples, N> non-significant difference, * significant difference by F test at 95 % probability
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Ratnasingam and Scholz (2008) only unsuitable tapping
panels have negative consequences on the characteristics of
wood. Thus, the suitable rubber tapping does not change
the properties of rubberwood.

4 Conclusion

In verifying the properties of H. brasiliensis with and
without tapping panels, it was concluded that: (1) there
were increases of 6.6 % in the volumetric shrinkage of
mature wood when compared with juvenile wood; and (2)
the densities and chemical properties of juvenile and
mature woods are statistically equal. It was demonstrated
that the tapping panel does not influence the properties of
rubberwood, and this material can be utilized by wood
furniture industry after the rubber tapping period.
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