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Genetic variation in Saghalien fir from different areas of Hokkaido
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Introduction

Saghalien fir (Abies sachalinensis) is widely distributed
throughout Hokkaido, the couthern Kuriles and Saghalien.
This fir is the most hardy among 5 species of Abies native
to Japan and one of the most irnportant forest tree in Hokkaido. In suitable habitats, it is also one of the most planted species for timber production. The selection of the best
seed sources for planting is of econamk interest.
Only a little information, e. g. MARUOKA
(1966) and TAMARI
(1965), is available so far on the geographic variations of
Saghalien fir in Hokkaido. They observed the differente
in early growth, the date of bud opening and the frequency
of occurrence of secondary shoots between the seedlings
from western and eastern parts of Hokkaido. This study
was performed to determine the genetic variability of
Saghalien fir among different areas in Hokkaido and to
supply seed source information applicable to planting in
different areas in Hokkaido.
Materials and Methods

In our studies we used Saghalien fir seedlings from
natural forest sites of seven areas, including 117 individual
mother trees. The number of trees from which seeds were
collected and climatic and geographic data pertaining to
the sites of their origin are given in Table 1 and the locations of collection areas are shown in Figure 1. Each collection consists of seeds from 18 to 39 average mother trees
from an area of several acres.
The seeds collected in September 1964 were sent to our
Station. After measuring the length of 10 cones and the
weight of 1000 seeds from each mother tree, the percent
germination was averaged for three replicates of 100 seeds.
The seeds were buried in Snow for promoting germination
during this winter.
On May 11 and 12, 1965, the seeds were sown in our
nursery. As the number of seeds collected from each mother
tree was different, the plot size of each mother tree's seed
I) Hokkaido Forest Tree Breeding Station, Ebetsu, Hokkaido,
Japan.
e, The Institute of Low Temperature Science, Hokkaido University, Sapporo, Japan.

bed was different varying 100 cm2 to 300 cm2. Germination
began from May 24 to May 30, and ended on June 10.
In the mid June, cotyledon number of seedlings was
measured. At the end of the growing season, in mid September, 10 seedlings were dug up at random from the plots
of each mother tree and site, taking care not to cut the
roots. In the case of three sites, Nemuro, Sapporo and
Rishiri, however, 60 seedlings were dug up. The height,
root length (length of main root), diameter (at ground
surface), dry weight of seedlings with shoots and roots
(after drying at l l O o C for 5 hours) and needle number (excluding cotyledon) were measured with one year seedlings.
In September, 1966, at the end of the second growing
season, the seedlings were first transplanted. We sampled
at random the seedlings from each plot and set up test plot
by the method of split plot. The randomized block design
with 4 replications was used. Each block consisted of seedlings from 117 mother trees from 4 sites and seedlings
from mixed seed of mother trees from the other 3 sites.
One plot for test of variance among mother trees included
64 seedlings per 1 m2 and the plot for test of variance
among sites using only mixed seed of mother trees included
786 seedlings in 12 m2. After transplanting, the height and
number of branches were measured in October, 1966, sampling 20 seedlings per plot. The height and diameter of 3year seedlings were measured in September, 1967. The
height and the frequency of occurrence of secondary shoots
were measured in October, 1967 and 1968. We classified the
Saghalien fir secondary shoots according to the method
studied for Jack pine (RUDOLPH, 1964), namely (1) Lammas
growth (developing terminal bud), (2) Prolepsis (developing laternal bud), (3) Larnmas growth and Prolepsis. In
the case of Saghalien fir, Prolepsis shoots are very frequent, and Lammas growth very few. We considered the
mean value of the length of secondary shoots of 10 seedlings taken at random from each plot as a length of secondary shoot of each mother tree.
To clarify the geographical variation of Saghalien fir in
Hokkaido, in eary March of 1969, one month before the
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