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A NOTE ON HEARTWOOD PROPORTION
AND WOOD DENSITY OF 8-YEAR-OLD TEAK

" K.M. BHAT
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Kerala Forest Research Institute, Peechz (Kerala)

Introduction

Teak (Tectona grandis) is one of the
most preferred species in intensive
plantation forestry. Knowledge of wood
properties of 8-year-old teak is essential for
the efficient utilisation of wood from second
mechaniecal thinning and early tree
harvesting in the recently launched
commercial and intensive forestry schemes
in India. While estimation of heartwood
proportion helps assessing the differences
in durability and decorative value, density
(or specific gravity) determination can be
rapid and simple method of an early
assessment of timber strength and pulp
yield.

The present study attempts to answer
the two major questions: firstly, whether 8-
year-old teak is inferior in wood quality to
mature or older trees in terms of heartwood
content and wood density and secondly,
whether faster growth affects these wood
quality parameters.

Materials and Methods

As Nilambur (Kerala) is one of the
mostimportantlocations of teak plantations
in India, trees were sampled in 8-year-old
plantations of the Nilambur Forest Division.
Sampled trees extended over an area of
2,500 ha of assorted age, part of which

represented the second rotation plantations.
About 10 cm thick cross sectional discs were
cut at breast height (BH) level (1.37 m from
the stump level) from 102 trees. As per the
experimental design of a defoliation study
(Nair et al., 1985), these trees represented
two populations, viz. protected from insect
defoliation for the previous four years and
unprotected as control plantations. Two
stands represented each population with
the replica of 2 plots each.

Ring width was measured from two
opposite radii of the cross sectional discs in
the laboratory, covering the eccentricity, if
any, to determine the:ring width of
individual growth rings with the help of a
stereo microscope. Whole discs were used
to determine basic wood density (o.d.
weight to green volume) by gravimetric
method. To estimate the heartwood

. percentage by volume, heartwood area and

disc area were calculated by measuring
fourradii at right angles to one another and
four measurements were averaged for each
disc.

Results and Discussion

The mean ring width values indicate
that growth rate decreases with age and the
ring in 8-year-old wood is considerably
greater than in the wood of older trees
(Table 1).
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Table 1

Comparison of certain wood properties
of 8-year-old teak with published
values in older trees

8 yr old 27-yr |51-52-yr
Property old * old **
Mean CV% Avg. Avg.
BH dia- 10.5 18.1 - 35
meter (cm)
Ring width 57 . 43.8 4.3 33
Density 582.1 7.0 551 612
(kg/m?)
Heartwood % 30.1 37.6 - 76.6

* Sanwo (1987), ** Bhat et al. (1985).

Heartwood percentage : The mean
heartwood content is 30% whichis less than
half the value reported for 51-52-year-old
trees sampled from the same geographic
location (Table 1). This implies that longer
than 8-year rotation needs to be prescribed
when higher heartwood content is desired
to enhance the. natural durability and
decorative value of teak wood products.

Heartwood percentage showed a
significant positive correlation with ring
width and BH diameter (Table 2). This
indicates that faster growth is associated
with higher heartwood content and lower
sapwood proportion disproving the general
notion that faster grown timber always has
higher sapwood content.

- Wood Density : Basic wood density varied '

from 520 to 683 kg/m?® among the 102 trees
sampled with a mean value of 582 kg/m®
(Table 1). The mean density of 8-year-old is
therefore only 5% lower than the average
wood density reported for 51-52-year-old
trees growninthe same geographiclocation
(Bhat et al., 1985; 1989). However, this is
comparable with the wood density of
suppressed trees of age 51-52 years (Bhat et
al., 1987) and 6% greater than the density
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Table 2

Correlation coefficients for interrelationships
between certain properties

Diameter vs Heartwood% 0.456™
Ring width vs Heartwood % 0.728
Diameter vs Density 0.031~
Ring width vs Density 0.040™
Density vs Heartwood % -0.127=

Significant at 1% level; » Not significant.

of 27-year-old teak grown in Nigeria (Sanwo,
1987). Apparently, juvenile wood in teak is
not always inferior to mature wood in
properties like density and strength as
shown by Sanwo (1987).

Analysis of Variance (ANOVA) shows
that wood density did not differ significantly
either between the two populations
(protected vs unprotected plantations from
insect defoliation) or between the plots
(Table 8). The relatively low value of
coefficient of variation (Table 1) indicates
that tree-to-tree differences are small with
low phenotypic variation. The influence of
environmental factors like locality on wood
density is reported to be greater than the
seed source of 36-year-old teak (Purkayastha
etal., 1973; Purkayastha and Sathyamurthy
1975). This may be one reason why Nigeria-
grown teak showed comparatively low
density. Density is also not related either
to BH diameter, ring width or heartwood
percentage (Table 3).

Conclusions and Recommendations
1. There is no large difference in the wood
density between 8-year-old and mature

(older) teak trees.

2. As the heartwood percentage is lower
than half the value of 51-52-year-old trees,

- longer than 8-year-rotation may be

necessary when higher heartwood content
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Table 3 is desired for the renowned natural
durability and decorative value of the teak
F values of ANOVA for 8-year-old teak wood products. However, lower heartwood

content is desirable for pulping and
Source d.f. | Density BH |Heart- preservative treatment of thinning material
of variation diameter wood for longer durabilitY.
(%)

3. Faster growth in plantation-grown teak
in Nilambur at age 8-years does not affect
unprotected wood density but increases heartwood
from insect percentage considerably. A word of caution
defoliation) is however necessary, as the relationship
0996 0.727* 0 128 between growth rate and wood properties

Populations 1 1.024= 0.183~ 0.092
(Protected vs

Plots 3 .
Residual ) seems to be complex and often specific to

esicua 3 167.125 heredity and growing conditions, including
Total 7 silvicultural techniques.
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SUMMARY

Three wood properties, viz. ring width, basic density and heartwood percentage were studied
inbreast height in 102 trees sampled from four plots of 8-year-old teak (Tectona grandis L.f.) plantation
in Nilambur (Kerala). Heartwood proportion by volume was only 30%, which is lower than half the
value recorded for 51-52-year-old trees grown in the same geographic location. Mean basic density
(582 kg/m*) was only about 5% lower than the average density reported for 51-52-year-old trees grown
in the same location. On the other hand, the density value is about 6% greater than the recorded for
27-year-old teak grown in Nigeria. Faster growth was associated with higher heartwood percentage

while wood density was independent of growth rate.
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s afig whiR & ARes wHuE 3R B oa R ve
FHoLHo WET
AR

d oo i sl g @ digE, Ry oee sk ARETS TARE &1 sreo ey (e
Auerl & 8 adfa wrilF (2aekr 7iRw o ae) & TR y@vst | T Pem 102 ot H ga Fog |
fban T | IeA ¥ YRGS BT VOGN $ad 30% o 3N MfUm qre 51-52 aog gail 9§, 5
waF Wiifere aemsdt § IR S <@ o, WA A Y | ®H & | Aiew snuRYd ueca (582 fbu/
9 Hiex) 3 wH H 3 @ 51.52 o gal & e gfue & ¥ silwa snuRyd oA | daa am
5% %9 2 | 3ud foda, AgsiRan § 3me sn @ @il ¥ 27 adffa gat & e sndlea oFen & A e
6% e ¢ | it ofig ® RIS & e vt ¥ g T € STl FTS oM@ @1 SR @ TR
¥ w@as e g |
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