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Introduction 

In recent years, considerable lattention has been directed 
to the need, in any programme of tree breeding or selection, 
to select trees on the basis of wood quality EIS well as on the 
more obvious characters of growth and form. This paper 
reports the results of an attempt to assess wood quality in 
a selection progrsamme for the improvement of teak being 
carried out by the Department of Forests of the Territory 
of Papua and New Guinea. 

Teak has been grown in New Guinea for some sixty 
years, the seed having come from Burma and India. The 
present programme included the establishment of a seed 
orchard of second generation New Guinea teak 11 - 13 ye~ars 
old at Keravat in New Britain. A number of "plus" trees 
were selected on the basis of vigour anLd form and the re- 
mainder felled. It was then decided that (a further selection 
of these plus trees should be made on the basis of wood 
quality, as far as this could be determined on samples which 
could be removed without unduly affecting the growth of 
the tree. In the case of teak the desirable wood properties 
are high durability, low shrinkage, good appearance, 
straigihtness of grain and streiugth (MATTHEWS, 1961; KEDHAR- 
NATH and MATTHEWS, 1962). The present paper is concerned 
only with the assessment of durability. 

Although the increased use of teak for 'decorative pur- 
poses means that only a small proportion of the New Guinea 
product will be used for heavy outdoor construction, varia- 
tion in durability is still of great importance. Much teak 
will still be used for applications such as boat decking 
where resistance to dec~ay is important. The early thinnings 
from the plantations will be used locally for general con- 
struction. Though these thinnings will consist largely of 
sapwood which can bre given ~a preservative trea'tment, ithe 
durability of the heartwood is also important, especially as 
the hazards from decay fungi and both subterranean and 
dry-wood termites are very high in the producing areas. 
Moreover, it seems likely that these fast-grown, second 
crop trees may suffer from heart rots and fungal dis- 
colourations, and the incidence of these will be affected by 
the decay resistance of the inner heartwood in particular. 

Previous work by the authors (DA COSTA, RUDMAN and GAY, 
1958, 1961; RUDMAN and DA COSTA, 1959) showed that whilst 
plantation-grown teak was not necessarily inferior in dur- 
ability, teak trees lilke most other trees investigated, show- 
ed a marked radial variation for this character, with the 
innermost growth rings being much less resistant to decay 
and termite attack. With fast-grown plantation trees these 
early growth rings could form a very large non-durable 
core, which would affect the utilisation of the timber and 
render the tree much more susceptible to heart rot. This 
earlier work showed a wide variation among trees in the 
size of this non-durable core, with a few trees producing 
highly resistant wood (at least to some fungi) even in the 
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t was suggested that these dif- 
ferences were largely genetic in origin and that, in teak 
breeding, trees having durable wood even in the inner- 
most growth rings should be sought out and used as parents. 
These earlier results were obtained largely on older trees, 
and the work of RUDMAN '(1963, 1964, 1965 and RUDMAN and 
GAY, 1966) on the raidial variation of durability in eucalypts 
suggested that ~between-tree differences in decay resistance 
and termite resistance of the innermost growth rings might 
not be apparent when the he~artwood was first formed. Such 
*differentes might develop as the tree grew older through 
ageing and detoxification of the heartwood extractives. 
Since teak praduces heartwood and seed at a very early 
age the ability to base (a breeding prognamme on the first- 
formed heartwood would enable great savings in time. The 
present investigation on uniformly young trees is thereforc 
an important extension to our knowledge of between-tree 
variations. 

Materials and Methods 

Nineteen of the plus trees remaining in the seed orchard 
were selected for the examination of wood properties and 
from each tree a bark-to-bark sample was taken at  breast 
height, the sample measuring approximately 6 inches along 
the grain and 3 inches tangentially. Each sample was divided 
into halves, each 3 in. X 3 in., one of which was air-dried 
prior to ~dunability testing, ithe other half being kept green 
and examined for different wood characters. From one 
radius of the air-dried half, heartwo~d samples X in. 
(long.) X 3/s in. (tang.) X % in. (rad.) for decay tests and 
1% in. (long.) X 3/8 (tang.) X f / 4  in. (rad.) for termite tests 
were sawn at  % in., 1 in., 2 in., 3 in., 4 in., etc. from the pith, 
with an extra sample of the heartwood from immediately 
adjacent to the sapwood; a sample was also taken from a 
central position in the sapwosd. 

Decay resistance was determined using the brown rot 
fungus Coniophora olivlacsa ((FR. ex PERS.) KARST. DFP 1779 
and the white rot fungus Coriolus versicobr (FR.) ~QUEL. DFP 
2666, in a soil block test descriibed previously by RUDMAX 
(1963 a) with an incubation time of 18 weeks. Termite re- 
sistance was jdetermined using laboratory colonies of the 
subterranean termite Coptotermes hcteus (FROGG.) and the 
technique described previously by RUDMAN and GAY (1964). 

The severity of decay or termite attack was measured by 
the percentage loss in weight of each specimen. In  addition, 
the percentage survival of the termites at the end of the 
test was used as an indication of the existence of any 
termiticidal activity in the wood as distinct from deterrent 
activity. 

To enable comparison with earlier work, and a general 
assessment of the overall durability of these New Guinea 
trees a limited number of other wood species was included 
in the test. The relevant details are: - 

Tectom grandis L. f. Tree TK 97, ex virgin forest Burma, 
168 years old, (DA COSTA, RUDMAN and GAY, 1961). 

Tectona gnandis L. f. Tree TK 75, ex plantation Indonesia, 
14 years old, (DA COSTA, RUDMAN and GAY, 1958, 1961; 
RUDMAN and DA COSTA, 1959). 








