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1. Introduction
In the years, 1962 and 1963, Klaus S TERN - then a member
of the Schmalenbeck institute of forest genetics - initiated
a provenance study in Douglas-fir. The aim of this study
was to test the early performance of provenances in a poor
site known for its risk of late frost. In addition, another
new aspect of the study was to compare seed lots of the
northwestern part of the distribution range with southern
lots. The latter has rarely been included in one of the
numerous previous studies in Europe (cf. S CHOBER 1963).
However, more recent studies do not neglect the southern
1972).
part of the distribution range (cf.. BIROT
Recently, H ERRMANN (1973),STEPHAN (1973) and S TERN et al.
(1974) reported on the field results of this study. The present publication is based on newly-collected data and on
further statistical analyses fun after additional computational checks were made on the previously presented data.
2. Material and Methods

The design of the field tests has been described in detail
by H ERRMANN (1973) and by S TERN et al. (1974). Only a few
informations oa the material may interest here: Figure 1
shows the geographic origins represented in the three tests.
Experiment no. 3 contains 74 different provenances. Seven
of thesle were repeated to give the 81 provenances required for a lattice design. However, this particular cmdition of the layout was neglected and the design treated as
one in complete randomized blocks. A subset of 56 of these
provenances forms experiment no. 4. Finally, experiment
no. 5 is one year younger and is comprised of more lots
from the southern part of the distribution range of the
species. The three field tests are located in the Same area
in Northwest Gerrnany.
There are four replications in each of the three tests;
16 trees were planted per plot. As a rule, all traits were
observed in the individual trees. Details of character assessment were also reported by S TERN et al. (1974). A rating
system was applied for both winter frost damage (0 corresponding to no damage, 5 to most severe damage) and
late frost damage (percentage of shoots killed). Winter frost
damage observed in the fidd may have two causal components: damage induced by low temperatures occurring
early in w i n k andlor damage induced by frost drought.
These phenomena could not be discriminated in this study.
It was believed that the degree of damage in these instances
was a better indicator of the tolerance of the provenances
than the percentage of affected trees. In addition to scoring the degree of winter frolst damage, the killing of the
terminal bud was noted for every tree. The numbers of
such trees were asssessed in summer if the terminal bud
had not flushed and were converted to percentages of the
surviving trees. The other trait yielding percentages was
mortality, both of these traits were subjected to statistical
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analysis without transformation. For all the statistical analyses run with both original and transformed data there
was no major difference in either test statistics or relative
magnitude of error variation. The statistical treatment used
was the unweighted analysis of plot means or provenance
means.
Originally, S TERN subdivided the area covered by the
sampling into 8 regions. In the present study this number
was reduced to 4 in order to attain greater simplicity and
to have more samples within the individual regions. The
group membership of the provenances is shown in figure 1.
Region 1 consists of 31 seed lots that represent Oregon and
Washington west of 120° longitude, and Vancouver Island.
Region 2 is represented by lots from Washington and Oregon east of 120° longitude, Idaho Montana, and two lots
from Alberta. Provenances from Colorado and Utah were
combined to form region 3 while the origins that constitute
region 4 are from Arizona and New Mexico. A single provenance is from Mexico (region 4) at 25O latitude; the northernmost lot came from British Columbia (region 1) at 52O
latitude.
H ERRMANN (1973) listed the number of trees sampled in
seed collection and indicated that generally the seed of
very few trees enter a seed lot. The entries of experiment 5
consisted of only single tree progenies.
The line of demarcation between the coastal form,
Pseudotsuga menziesii var. menziesii, and the Rocky Mountain form, P. menziesii var. glauca (BEISSN.)
F RANCO (cf.
CHINC and H ERMANN 1973) was recognized by letting all P.
menziesii var. menziesii origins represent region 1.
3. Results and Discussion
3.1 Variation of provenance means between regions
A statistical model was used to test the significance of
differences between these four regions and to estimate the
variation among those regional means relative to the variation arnong provenances of the Same regions. The sum of
squares between all provenances was broken up so that the
two mean squares and variance components could be
estimated. Table 1 sumrnarizes the analyses of variance of
the various obiservations of tree height, frost damage and
mortality. With only one exception the differences among
the regions are significant. In all traits other than
mortality these differences were responsible for the greater
part of the variation among all provenances. This result is
unexpected since the small numbers of individual seed
trees could have been responsible for more variance unexplained by the applied statistical model.
The prevailing of the between-regions component is
most pronounced in winter frost and tree height. In the
loss of the terminal bud and late frost little consistency
is found in these estimates over years. Only in mortality
do the regions explain a moderate percentage of the total
variance. The differentiation among provenances immediately after planting was low and increased only slightly
since then.
Due to less exposure of experiment no. 5 only minor differences in frost damage and mortality occurred. This experiment was also remarkable in that almost half of the

