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1. Preface 

In order to study the problem of optimum plot size in 
field trials, it is necessary to have analyses of various 
stands. It is difficult to make any Progress through theo- 
retical considerations alone. The Norwegian Forest Re- 
search Institute has made such materials from stand ana- 
lyses available to me. These materials consisted of several 
mapped yield plots of Norway spruce, together with the 
associated data on diameters, etc. The necessary compu- 
tations for this study were made possible by grants from 
the Norwegian Agricultural Research Council. 

2. Introduction 

Several factors are important in the decision regarding 
the plot sizes to use in field trials. Factors favouring small 
plots include the following: (1) it is as a rule difficult to 
find more extensive homogeneous areas; (2) variation in 
site tends to decrease with decreasing area; (3) small plots 
enable more replications in a single location and permit 
the comparison of many treatments without involving the 
use of excessively complicated designs; and (4) the record- 
ing of data for the individual plot takes somewhat less 
time for a small plot than for a large one. 

However, the use of small plots also involves some 
drawbacks. These include the following: (1) results on 
one plot may be greatly dependent upon the conditions in 
the adjacent plots (especially if guard rows or isolation 
strips are not used); and (2) in extreme cases there is dan- 
ger of having empty plots. 

Factors of particular importance in determining the 
magnitude of the errors involved in the use of different 
plot sizes are as follows: 

(1) The distribution of the trees. 
(2) Competition among the trees. 
(3) Edge effects. 
There is not much literature concerning these questions. 

FRITSCHE (1927) considers the problem in a general way, 
discussing the specifications for a desirable plot with a 
special view to yield studies. His conclusion is that plots 
should have a size of at least 0,3 hectares to give a suffi- 
cient accuracy. 

ANDERSSON, GUSTAFSSON and JOHNSSON (1951) have carried 
out computations to determine the variation in the stan- 
dard error of the mean (E) with changes in plot size. They 
take HAGBERG'S yield tables (HAGBERG 1938) as their starting 
point. Using two different assumptions on the standard 
deviation in volume for individual trees (s), the standard 
error of the mean volume for plots with n trees is com- 
puted according the formula 

E - s lvn 
The results of these computations show that plots esta- 

blished with 150 plants will rarely give a standard error 
of plot volumes greater than 2%) even for ages of 70-80 
years at which ages the number of trees will have declined 
to 25-30 trees per plot. Thus, with the use of additional 
replications the standard error of the mean should be very 
low. However, the procedure employed in this analysis 

may lead to fallacious conclusions. First, the systematic 
variation in site has been neglected. Second, the neighbour 
effect has not been taken into account. 

In most cases the main purpose of the field trials is to 
investigate the yield resultjng iinder different treatments. 
This yield may be measured in different ways, but gene- 
rally the interest center on volume and increment. FOY 
example, when plant heights are measured, it is because 
there is usually a marked correlation between height and 
volume. In these comments I have had in mind primarily 
trials testing different strains and provenances, but much 
of what has been said will apply to other kinds of trials as 
well. 

Strictly speaking, the objective should be to determine 
the plot sizes that would be most efficient in terms of the 
data obtained as related to costs. However, it appears to 
be impracticable to attempt to solve such a problem at 
the present time. It is, therefore, necessary to considei 
other criteria of efficiency. The criterion which I have 
chosen is the optimum utilization of the area. The method 
of measuring the efficiency of the use of the area is dis- 
cussed later in this Paper. The use of this criterion seems 
justified in forestry, since it will almost always be diffi- 
cult to find suitable areas. 

Height measurements were not made on all trees in the 
yield plots which are used in the following analysis. As 
a result it would be difficult to make the analysis in terms 
of volume and volume increment. Instead, we may use ba- 
sal area and basal area increment. It is probable that the 
results obtained in this way will apply roughly for volume 
measurements as well. Within a single stand there is a 
very close relationship between the basal area increment 
and the volume increment of individual trees. (See, for 
example, PRODAN 1951.) 

3. Different sorts of trials 

Before continuing the discussion of plot size, the method 
of analysing the results should be considered. 

31. Trials without replications (treatment by regression 
analysisl) 
In trials which are treated by means of regression analysis 
or similar methods (graphic smoothing, etc.) the recorded 
size for each plot will, as a rule, receive direct treatment. 
This is the procedure which has been generally followed 
in the preparation of yield tables, etc. The number of plots 
in any one location has usually been very low. 

When small plots are used the results obtained are likely 
to be fallacious if applied to large stands or large areas. 
Various stand analyses have shown that a strong linear 
correlation exists between the diameter and the diameter 
increment of a tree (or between the basal area and the 
basal area increment). In the Same way, a linear regression 
will be found if the stand is divided into plots 5 m. by 5m. 
and the basal area increments for the individual areas are 
analysed as a function of total basal area. The increment 
increases linearly with increasing basal area. For example, 
on the 8 yield plots included in Table 1 the correlation 
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