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has resulted in seed production it is expected that the new
regenerated population suffered from inbreeding to a
Our knowledge of the variability within populations of
certain extent. If this process has taken place several times
Pinus sylvestris is mainly limited to hardiness and growth the degree of homozygosity may have been increased con(cf. E ICHE 1966, H AGNER 1970, REMRÖD
1972, EICHE and ANDERSsiderably. By the aid of zymogram analysis the allele
SO N 1973). An increased knowledge of the variability of
frequencies in different isozyme loci can be revealed. Based
other genetically determined characteristics in Scots pine on the allele frequencies the expected frequencies of the
populations should be valuable especially since the total
genotypes, following random mating, can be calculated. A
amount of seed needed for almost all reforestation in Swe- deficit of heterozygous genotypes may indicate inbreedden will be produced in the seed orchards established
ing, and the coefficient of inbreeding (F) may be estimated
within a few years. A continuous cutting of the autochHo - HF
from the equation
F=
tonous stands and a reforestation with seeds from the seed
Ho
orchards will in the near future narrow the gene pool of
Ho = proportion of heterozygotes expected according to
Scots pine unless measures are taken to preserve genetic
random mating;
variability. In this connection it is worth mentioning that
HF
=
proportion
of heterozygotes observed (cf. CROWand
S TERN (1972) strongly warned against a low number of trees
K IMURA 1970).
in the breeding population.
However, there are other possible causes for deviations
The number of plus trees selected all over Sweden amounts to more than 5,000 trees. This seems sufficient to from expected genotype frequencies, for instance selection
in favour of or against homozygotes, heterogeneity of the
guarantee a satisfactory variability. However, first of all it
population
and the existence of more or less isolated submust be remembered that these 5,000 trees have to be dipopulations, the presence of silent alleles which makes it
vided into different breeding populations according to their
impossible to discriminate between heterozygotes and
origin. Today Sweden is divided into 16 different seed orhomozygotes.
Isozyme analysis is a valuable tool for
chard zones which constitute the main units of reforestation.
This means that each breeding population contains about revealing inbreeding, but when interpreting the obtained
data due consideration must be given to other possible
300 plus trees. However, these trees are not evenly disfactors which might account for the observed deviations.
tributed within the zones. Furthermore, the variability of
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the various commercially important characteristics differs
between the zones. A study of the zymograms of individual
trees belonging to different populations would reveal
variability within as well as between the populations
examined. Studies of zymograms in Scots pine (R UDIN and
RASMUSON
1973) have revealed that isozyme alleles can
act as codominant hereditary factors. The Same mechanism
works in other conifers as well (B ARTELS 1971, CONCLE
1971).
Based on a study of vegetatively propagated material
RASMUSON
and R UDIN (1971) showed that the influence of
root stock and location was insignificant.
Investigations of t h e variability of different forest tree
populations by the aid of the isozyme technique have
been undertaken by several investigators during the last
few years (MIYAZAKI and S AKAI 1969, S AKAI and P ARK 1971,
S AKAI et al. 1970, 1971, 1972, SAKAI and MIYAZAKI 1972,
MATSURA
and S AKAI 1972, TICERSTEDT
1972). Another practical
application of the isozyme technique has been suggested
by B ERGMANN (1971 and 1972). I n this case isozyme examination should be used for seed certification.
During the previous century reforestation following forest fire seems to have been of common occurrence. I n these
cases the reforestation may have originated to a great extent from seeds formed on a few surviving trees widely
separated from each other. The probability for selfing may
1945). If selfing
thus have been relatively high (cf. JOHNSON
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Figure 1. - The geogräphic localization of the populations included

in the study.
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