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In a country so heavily dependent on exotic forestry as 
New Zealand it is inevitable that some errors of seed 
selection should have been made in the past, but very 
fortunate that so few occurred among the most widely 
planted species. Possibly the mere presence of the more 
spectacular failures - for example, 3,000 acres of unthrifty 
Pinus ponderosa var. scopulorum ENGELM. (WESTON 1957) - 
has stimulated the establishment of very extensive prove- 
ance trials which now include 28 species, mainly Pinus, 
and Cover more than 1,000 acres. 

The assessment of provenance trials on this scale is a 
major undertaking when morphological characters alone 
are to be considered; but for most species wood characters 
are also of considerable importance. Because evaluation of 
wood properties usually requires something more than 
visual measurement, two problems arise. First, rapid tech- 
niques must be developed that will adequately assess the 
variability within provenances. Second, it is desirable to 
be able to predict future wood characters at  an early age 
when most conifers are only just beginning to produce 
"outer" wood (as compared with earlier production of 
"juvenile" or "core" wood). All too frequently correla- 
tions between the wood properties of core wood and outer 
wood are not strong enough to permit young trees to be 
used for predicting future developments. 

The work described in this paper was undertaken to 
find out how beta ray techniques could be used to speed 
prediction of wood density development in young trees. 
The beta ray equipment has been fully described by 
HARRIS (1969) but is essentially a modification of that 
developed by CAMERON et al. (1959). The species examined 
were P. taeda L., P. elliottii var. elliattii ENGELM., P. el- 
liottii var. densa LITTLE et Don., P. caribaea var. hondurensis 
BARR. et GOLF, and P. caribaea var. bahamensis BARR et 
GOLF. These species were included in the first of many 
extensive trials established since 1955, and may therefore 
indicate the sort of problems that will arise as the later 
trials grow old enough for assessment in this way. The P. 
taeda trial was planted in 1955 and the P. elliottii and P. 
caribaea trials in 1956. 

P. taeda and P. elliottii are the two southern pines that 
show most promise for forestry in New Zealand. Their 
main value arises from their ability to form productive 
stands on moderately leached clay soils, north of latitude 
380 S. Consequently there are several areas where these 
species have a definite, though limited, place in forest 
establishment. Their main disadvantages, as Seen in exist- 
ing stands, are poor stem form, poor branching characters, 
and proneness to form deep bark pockets around the 
branches. The most disappointing feature of their wood 
properties is that, contrary to the type of wood forrned in 
the south eastern states of U.S.A., very little latewood is 
formed in trees in New Zealand, at least in the early stages 
of growth. Wood therefore tends to be of low density and 
mechanically weak. 

There are in short, good grounds for attempting to 
improve the wood properties of southern pines by tree 
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breeding (including provenance selection) or by any other 
means available. On the other hand future plantings will 
necessarily be limited, so that it would be difficult to justify 
a very intensive programme of improvement in New Zea- 
land. If it should prove possible to make significant im- 
provements by provenance selection alone, or by using 
trees selected in other countries, this would be a most 
satisfactory outcome of the current programme. 

Scope of the Trials 

A complete description of the design of the trials is un- 
necessary to the development of this paper, but will be 
published elsewhere (C. J. A. SHELBOURNE pers. comm.). 
Briefly, the seed sources include bulked seed lots from 20 
or more trees and also some single tree progenies from 
selected sites in U.S.A. and the Caribbean. In addition 
there are single tree progenies (open-pollinated) collected 
from New Zealand stands and from plus trees selected in 
Australia by the Queensland Forest Service. 

Trials of all species were originally established in Wai- 
tangi Forest (lat. 35O S) and in Rotoehu Forest (lat. 38"), 
but the P. elliottii and P. caribaea failed at Rotoehu so 
that comparisons of the Same "origins" (i. e. provenances 
or progenies) on two sites are available only for P. taeda. 
The trials contain up to eight replications of single tree 
progenies and up to three replications of other seed sources. 

Methods 

Fifteen trees of each origin were examined by taking 
a 5 mm increment core from pith to bark at the third 
internode above ground level. From a further five trees 
of each origin a 10 mm increment core was taken from 
pith to bark at the Same level. Equal numbers of borings, 
both 5 mm and 10 mm, were taken from each replication 
as far as possible. 

The wood density of the 5 mm increment cores was 
estimated in two ways. The green volume of the core 
was first determined by measuring its length to the nearest 
millimetre and multiplying by a standard conversion fac- 
tor. This estimate of volume was then divided into the: 
oven-dry weight of the core to determine basic density in 
g/cm3. As a running check of the conversion factor, the 
method of maximum moisture content was also used to 
estimate the basic density of one core in every ten. The 
green volume of the 10 mm increment cores was determined 
by water immersion, and the cores were then weighed 
after oven drying at 102O C. 

The results of this initial survey of wood density were 
used to select certain provenances for examination with 
the beta ray densitometer. For this the 10 mm increment 
cores were reconditioned to 10% moisture content and 
machined to 4 mm in tangential width. They were then 
boiled in two changes of methanol for 24 hours to remove 
resin, and were again reconditioned to 10% moisture 
content before running through the apparatus. This mois- 
ture content corresponded with equilibrium conditions in 
the laboratory, which was air conditioned at  55% relative 
humidity and 21° C. 










