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After a period of fascination with the breeding pos- 
sibilities in forestry through selection for one chosen char- 
acter increasingly frequently a need is being felt for think- 
ing in terms of the whole tree, for multiple trait breeding. 
The traditional silvicultural thinning practiced by Central 
European forestry for over two centuries, is in fact a pro- 
cess of multiple trait selection. The genetic effects of this 
selection are difficult to evaluate because of the time factor 
involved that makes a quick comparison impossible. 

A possibility for this has been created by an old experi- 
ment established with Scot,s pine (Pinus silvestris L.) in 
1914, in Forest District Trzciel in western Poland, by BUSSE 
(1924). The aim of the experiment was to compare the value 
of seeds collected from trees of various age (table 1). This 
experiment is particularily valuable due to care with which 
it has been established. Even before the variance analysis 
has been developed (FISHER 1937) BUSSE had sufficient in- 
tuition to plan the experiment with 4 replicates, in a com- 
plete block design with randomization within the blocks. 
The second value of the experiment lies in the extreme 
care with which the maternal stands have been selected. 
They all come from the Same forest region and are ab- 
solutely certain to be indigenous. 

Table I .  - Data on maternal stands. 

Population Lat. N Long. E Alt. m Age Stocking 
per ha from 
SCHWAPPACH 

tables for 
site I11 

I 52O 36' 17O 09' 90 16 9000 
IIb 52O 35' 17O 05' 80 47 2480 

I11 52' 29' 17O 02' 100 74 928 
IV 52O 30' 17O 04' 100 112 400 

V 52O 22' 16O 04' 90 140 289 

V1 52O 22' 15O 38' 90 170 210C 

+ extrapolated 

BUSSE was looking for differences in the progeny as a 
result of the age of maternal trees. Seeds from younger 
trees were heavier and in the first few years their progeny 
grew better in the nursery. The differences disappeared 
after outplanting but reappeared a t  age 11 and were still 
significant at  age 16 (BUSSE 1931). At age 50 years they were 
substancially in favour of the progeny from the older trees, 
though not significantly so (WILUSZ 1966). Presently, after 
59 years, the progeny of older trees has significantly larger 
total basal areas per plot (table 2). This result indicates 
that either the compared progenies are distinct provenan- 
Ces or else that they differ as a result of the selection that 
took place in the maternal stands through natural thin- 
nings and the silvicultural efforts of foresters during the 
XIX and early XXth century. 

The following arguments speak against the separateness 
of the provenances: l0 There are no doubts about the in- 
digenity of the maternal stands - the older ones were 
from natural regeneration and the younger ones from 
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Table 2. - Total basal area per 0.0433 ha plot in m?. Averages 
underlined together not significantly different. 

Blocks Population 

I IIb I11 IV V V1 Average 

A 1.27 1.25 1.26 1.21 1.25 1.28 1.25 
B 1.00 1.07 1.19 1.33 1.48 1.27 1.22 
C 1.07 1.18 1.22 1.08 1.28 1.24 1.18 
D 1.11 1.24 1.23 1.38 1.49 1.39 1.31 

Average 1.11 1.19 1.23 1.25 1.37 1.30 1.24 
- 

sowing or planting using local material. 2O All the maternal 
stands (except population IIa which has been eliminated 
from the following discussions) occupied identical sites as 
regards class (111), soil structure, geological substratum, 
and phytosociology. 3O The distances between the materna! 
stands are not great. Most removed, by about 100 km is 
population VI. Populations I, IIb, I11 and IV were very 
close together. They all occupied the Same elevation re- 
lative to the sea level. 4O Up to 50 years there were no 
significant differences between the progenies, except those 
in the early years which it was possible to correlate with 
the seed weight or the juvenility of the mother trees. 5° 
The differences now observable have a continuous pattern 
of DBH increasing from the progeny of the youngest ma- 
ternal stand to almost the oldest (tables 2 and 3). 

Thus there are good reasons to consider the observed 
differences as being the result of genetic improvement of 
the maternal populations caused by natural selection and 
thinnings. The improvement of progeny following seed col- 
lection from older stands can therefore be considered as 
genetic gain caused by the mass selections made by for- 
esters during thinning operations. Starting from this ge- 
netic gain and making some assumptions about selection 
intensities it should be possible to arrive at  some estimate 
of heritability for the characters that now differentiate the 
populations. 

Materials and Methods 

The basic material used in this study are the breast 
height diameters (DBH) measured on all trees of BUSSE'S 
experiment in the spring of 1973. Height of trees has not 
differentiated the populations at age 50 (WILUSZ 1966) and 
it is unlikely that at this stage in the development of the 
trees any differences should now appear, thus the heights 
were not measured. On the basis of the total basal area per 
plot it was established with the help of the variance ana- 
lysis and the DUNCAN (1955) test, which populations differ 
from which (table 2).  

The mean DBH is presented in table 3 together with the 
standard deviations for each population made on the basi,; 
of individual tree measurements (n DBH). 

Assuming that we are dealing with uniform material we 
can consider the maternal populations as differing only in 
what has been removed from them during thinning opera- 
tions. A selection conducted in maternal population I dur- 
ing several thinnings over the years 16-47 would then 
produce population IIb and so On. The selections consider- 
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