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Introduction 

The influence of thinning on the residual stems in a for- 
est stand depends on several factors. These include the 
initial spacing, the site quality, the intensity and type of 
thinning, the age of the trees, and the Status of the trees 
prior to treatment. 

Following thinning, the trees in the thinned areas show 
an immediate response in diameter increment (PAUL, 1941; 
FORWARD and NOLAN, 1961) and this tends to be more marked 
in the heavier thinnings (JACOBS, 1962). This response is the 
result of improved growing space for the tree crowns, re- 
duced competition for root soil moisture and nutrients, and 
better exposure of branches to lateral light. It is only the 
intermediate branches, however, which benefit from this 
increase in insolation as the upper branches are well ex- 
posed before and after treatment and the lower branches 
are heavily shaded before and after (FORWARD and NOLAN, 
1961). The portion of the stem below these intermediate 
whorls will be particularly affected so that stem taper will 
increase as a result of thinning. With the further effluxion 
of time the crown gradually lengthens, crown efficiency 
will be improved, the root system is increased, and vigorous 
growth continues until full competition is again establish- 
ed. 

The effect of thinning on wood quality will be adverse if 
it results in a sudden increase in ring width, especially in 
the juvenile period of growth. Such abrupt increases in 
growth rate are known to reduce tracheid length, (BISSET 

et al. 1951 for example) and cause changes which DADSWELL 
(1957) likened to a reversion to juvenile growth. If thinning 
is intense enough to create large gaps in the canopy, wood 
quality will suffer because of compression wood formation 
due to phototropism or wind action (VILLIERS, 1965). On the 
other hand, SAVINA (1939) found that the improvement in 
light conditions brought about an increase in the length 
and width of wood fibres even in the first year after treat- 
ment. The effect of thinning on wood density is not as 
straight forward. For example, no reduction, or very little 
change in density has been reported by some researchers 
(for example, TURNBULL and Du P~nss~s, 1946; New Zealand 
For. Serv., 1956; ECHOLS, 1960, ERICSON, 1966), an improve- 
ment by others (N~RDHINGER, 1879; RONGE, 1964), and a re- 
duction in density with increasing thinning intensity was 
observed by HILDEBRANDT (1954) and GÖHRE (1955). Dif- 
ferences in wood density are related to changes in the 
proportion of late wood due to greater availability of soil 
moisture (ZAHNER, 1963), and modification of crown size 
(LARSON, 1962). 

Although there is a voluminous literature dealing with 
the use of fertilizers in forestry practice (WHITE and LEAP, 
1956; MUSTANOJA and LEAF, 1965), little work has been car- 
ried out to investigate their effect on the properties of the 
wood itself. POSEY (1946) and KLEM (1967) have provided 
useful summaries of published material. Fertilizer may be 
applied for several reasons, and hence may .vary in con- 
stitution and in the time of application during the life 
of the tree, with resulting differences in the effects of 
treatment on properties. In addition, it has been observed 
(See for example, ZOBEL et al., 1961) that there are large 

differences in the response of individual trees to fertilizer 
treatment, and that responses may be qualified by the 
circumstances of the individual tree prior to treatment. 

Pinus pinaster is an important species in Western Aus- 
tralia for the afforestation of the infertile coastal plains. 
Fertilizer is required for establishment, and in many in- 
stances, for a successful crop rotation of 60 years. It has 
been standard practice to plant 2500 stems to the hectare 
and commence thinning at 16 years to meet a final crop 
requirement of 250 trees per hectare of suitable quality 
(HOPKINS, 1960). DONALD (1956) has investigated the effect of 
various thinning grades on the growth of this species and 
KEAY et al. (1968) and POLCE (1969) have studied the 
response to fertilizer application; the last named directing 
his attention to the quality of the wood. 

The work of ERICKSON and LAM~ERT (1958) suggests that 
the combined effect of thinning and fertilizer treatment on 
wood characteristics is more important than the influence 
of either alone. This was so for percentage late wood, wood 
density, and holocellulose and alphacellulose content. These 
authors emphasised the need for further studies on the ef- 
fect of thinning and fertilizer treatment on wood prop- 
erties. 

Advantage was taken of an opportunity to investigate 
the effect of thinning and its interaction with fertilizer 
treatment on the wood of Pinus pinaster grown in Western 
Australia. The following is a report of these studies. 

Material: - The study plots are located in four compart- 
ments of the South Lane Poole Block of the Gnangara 
plantation, near Perth. Three of tkrese compartments were 
planted in 1941 using the Same seed batch, which was ob- 
tained direct from Portugal, and the fourth was planted 
in 1942 with locally collected seed from Stands of known 
Portuguese origin. 

Planting was by hand to a spacing of 2 m X 2 m. Super- 
phosphate was applied to each tree (56 g) at the time of 
planting and two years later, and broadcast over the area 
in September 1961 at the rate of 500 kg per hectare. In 1952, 
25 plots measuring 20 m X 20 m with a surround of 20 m 
were selected on the basis of uniforrnity and high quality 
to establish a thinning trial. 

Six thinning treatments ranging from 2500 (unthinned) 
to 1000, 750, 500, 375 and 250 stems per hectare were ran- 
domly allocated to the 18 most uniform plots and 12 of 
these were chosen for study to provide two replications of 
the six thinning treatments. Thinning was completed by 
February, 1958. 

Within each selected plot, five trees were randomly 
selected to provide the wood specimens for the invsetiga- 
tion. Thinning favoured the removal of suppressed and 
malformed stems and hence for comparability of specimens, 
only dominants were considered for sampling in the un- 
thinned and lightly thinned plots. In the heavily thinned 
plots only dominants remained for sampling. 

Experimental procedure: - In March 1967 each tree for 
examination was sampled by the method of PAWSEY (1965) 
to produce a 25 mm core extending from bark to bark and 
including the pith. It has been pointed out that sampling in 
















