
For those interested in clarifying the complexities of mycorrhiza, 
this is an important book; it is at the same time (to quote a phrase 
which the author uses in a different connexion) . . . "a helpful 
exposure of ignorance rather than an outrageous pretence of under
standing". 

- G.C.W. 

NEW APPROACHES IN FOREST MENSURATION AS A BASTS 
FOR THE MANAGEMENT OF PINUS RADIATA. By D. 
A. N. Cromer. 1961. 91 pp. Forestry and Timber Bureau 
(Canberra). 

This booklet should be read by all foresters in New Zealand who 
are managing stands of P. radiata or other exotic conifers. It is 
based on a thesis written by Dr. Cromer in 1956 and submitted to 
the University of Queensland as part of the requirements for the 
degree of Doctor of Science in Forestry. 

The volume is divided into three broad sections: Part I : Stand 
Volume Determination; Part I I : The Determination of Growth and 
Yield by the Analysis of Designed Experiments; and Part I I I : 
Application to the Management of P. radiata. The contents show 
clearly and in some detail the subjects considered, and particular 
points can be looked up quickly. In each section, other work in the 
particular field is thoroughly reviewed (94 papers are listed as refer
ences) . 

Cromer states in the introduction that the difficulties of forest 
management research are largely caused by "coarse measuring tech
niques" and that his objective in Part I is to improve "existing 
'coarse measuring techniques' ". 

Very briefly, for estimating ,the volume of permanent yield and 
and experimental plots, Cromer recommends the measurement of ull 
trees on the plots and the use of the South Australian P. radiata 
volume table based on taper inside bark between 5 and 15 ft above 
ground, bark thickness at 5 ft, and d.b.h, and total height. (This 
(able was reviewed in the 1956 issue of this journal) . For estimating 
the volume of stands, he recommends the measurment of predominant 
height and stand basal area, and the use of a stand volume table 
prepared for the locality. He defines predominant height as the 
average of the tallest 25 trees to the acre, and recommends estimating 
stand basal area by "angle-count" methods. 

He concludes that the growth rate of P. radiata is approximately 
constant when expressed as the increase in total volume inside bark 
per square foot of basal area for a constant increase in top height, 
and that this relationship seems to apply over a wide range of site, 
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density, treatment and locality. When basal area is measured over 
bark, Cromer found that the growth coefficient has a value of about 
0.33. Expressing these conclusions quantitatively: 

V = a -f 0.33 BH 

where V = total volume inside bark per square foot of basal 
area, 

a = a constant, 

B = basal area (over bark) per acre, in square feet, 

and H = top height in feet. 

He concludes that the constant "a" approximates to zero under 
many conditions, but that it may vary slightly with locality, probably 
because of differences in bark thickness between localities. 

Cromer's broad conclusions will probably be generally acceptable, 
but some of his reasoning will not. For example, on p. 10, in dis
cussing the need for precise and accurate measurements in a spacing 
experiment (Mt. Burr Spacing Experiment No. 1 ) , he implies the 
correctness of the actual total volumes at age 15, and the current 
annual increments between 14 and 15 years of age, for the two 
spacings quoted, by stating that volume errors of even 1 percent 
acting in opposite directions could have resulted in quite wrong 
conclusions. According to the publication describing this experiment 
in detail (Bulletin No. 36) , the "actual" volume lor both spacings 
at age 14 was calculated from sectional measurements of up to 8 
sample trees, and the "actual" volume at age 15 was calculated from 
the South Australian general volume table using measurements of 
15 sample trees. In other words, two different methods of calculating 
volume were used at each age. According to work done by the Forest 
Research Institute (N.Z.F.S. Res. Note No. 9, p. 9) the sampling 
error alone — apart from systematic or measuring errors — could 
easily have been of the order of 5 percent for each of these methods of 
estimating volume, and the error could have been positive for one 
age and negative for the other, because the methods were different. 
So the real differences between plot volumes at ages 14 and 15 could 
easily have been nearer 10 percent than 1 percent. In other words, 
some of the conclusions from this experiment must be suspect because 
of "coarse measuring techniques". 

Similarly, but taking the risk of hair-splitting because the point 
is of so little practical importance, one must question Cromer's 
treatment of the start of the volume/basal area — top height "line" on 
p. 71. He says "it can be argued that when height is zero, volume 
must be zero". Il can also be argued that when top height (defined 
here as the mean height of the 100 biggest diameters to the acre) is 
just 4f t Sin . (in Australia), basal area must be zero because basal 
area is defined as being at breast height; but as there is still some 
volume because volume is defined as being above ground, volume 
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per square foot of basal area must be infinity. So the volume/basal 
area - top height curve probably starts at infinity for a top height 
of 4 ft 3 in., drops steeply to minimum values of a few cubic feet 
for heights about 7 or 8 ft, then has roughly the shape Cromer shows 
in figs. 16 and 17 for heights of about 10 ft and over. In other words, 
the total volume/basal area - top height curve is probably generally 
linear for heights about 40 or 50 ft and over, as Cromer and others 
have observed. 

Cromer's writing is generally clear, but he has some peculiarities 
of style. For example, his paragraphs are generally very small - often 
not more than one short sentence. On p. 6 he uses the word "import" 
where "importance" would have served just as well; on p. 34 he 
uses "foresighted" instead of "farsighted"; and on p. 45 he says that 
mean d.b.h, was derived "via" basal area. On p. 80 he states "data is 
presented" and on the next page "the data presented refer". There 
are a few mistakes in the paper. For example, on p. 18 " . . . 47 
plots was measured"; on p. 65, Table 17, Experiment No. 4 should 
presumably be No. 5 ; and on p. 75 "dependent" is spelt "dependant". 

In spite of the above criticisms, the paper is an important addition 
to the literature on the management of P. radiata in the Southern 
Hemisphere. 

- G.D. 
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