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Summary
of 1973 greenhouse study was conDunng the
to evaluate the response of 39 full-sib families of
Douglas-fir to three different levels of nitrogen fertilization. Approximately 60 seedlings from each of 39 families
were involved in factonal treatment design. Height arid
diameter of each tree were measured after ten weeks;
nitrogen concentration were measured after 14 weeks of
height, diameter, dry weight, shoot/root ratio, and foliar
growth.
Data were analyzed using a split-plot analysis of variance. Germination results and seed-size effects were evaluated; estimates of variance components, and of genetic
correlations were made. Results may be summarized as
follows:
Family X nitrogen interaction was observed for all
parameters measured after 14 weeks except foliar nitrogen concentration. Some families performed well at
one particular nitrogen level while others performed
well at all levels. The interaction of height and diameter growth with nitrogen indicate that selection for
growth based upon the ability to efficiently use nitrogen fertilizer might be a successful undertaking in
Douglas-fir.
Significant family effects were found for all parameters
measured. Height, diameter, dry weight, shoot/rolot ratio, and foliar nitrogen concentration were under substantial genetic control, making selection and breeding for general combining ability potentially successful.
Height, dry weight, and shoot/root ratio were positively
correlated with each other, both phenotypically and
genotypically. From this one can predict that artificial
selection for one trait would result in a positive response
of the others.
Foliar nitrogen coacentration was negatively correlated
with dry weight whereas total foliar nitrogen was positively correlated. This indicates that the faster growing
families had less nitrogen per unit of foliar dry weight
but more nitrogen per tree than slower growing families.
Correlation analyses of seedling height and weight on
seed weight indicated no apparent seed-size effect.
The results from this limited study indicate that in certain Douglas-fir material family X nitrogen fertilizer interactions can be identified after the first growing season.
How reliable an indicator this is of subsequent field performance under different nitrogen regimes only long-term
studies will tell.
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Zusammenfassung
Sämlingsnachkommenschaften aus 39 Kreuzungen von
zufällig ausgewählten Einzelbäumen eines Douglasienbestandes in Oregoln wurden in Töpfen angezogen und dabei
wöchentlich gedüngt, wobei drei verschiedene Stickstoffdünger mit unterschiedlicher Konzentration zur Anwenl)
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dung kamen. 10 und 14 Wochen nach dem mittleren Keimdatum jeder Familie wurden Höhe, Durchmesser und Trokkengewicht festgestellt. Als Ergebnis konnte beobachtet
werden, daß eine Interaktion Familie X Stickstoffverwertbarkeit besteht, wo~b'eimanche Familien mehr auf bestimmte Stickstoffkonzentrationen reagieren als andere.

Introduction
As forest management in the Pacific Northwest is becoming more intensive, cultural practices such as site preparation, browsing protection, fertilization, and thinning
are becoming an integral part of woodland management
programs. This is particularly true for the emerging plantat i m silviculture involving select genetic stock. It raises the
question as to how progenies from good performers in natural stands will perform under these manipulated conA:A:,..-
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A case in point is the increasing application of nitrogen
fertilizer b,oth in plantations and established stands. Nitrogen seems to be a limiting factor of tree grourth on many
sites and, therefore, much effort is made in developing
appropriate schedules to supply this nutrient artificially
(G ESSEL et al. 1965, MILLER and P IENAAR 1973, MILLER and
YOUNG
1976). While the economics of this cultural practice
is undergoing some changes in light of the rapid price
increase of commercial fertilizer, the overall interest is not
diminishing and the attention is shifting to alternative
sources such as sewage sludge or biological nitrogen fixation. Regardless of the diverse opportunities for nitrogen
manipulation, it seems safe to say that increasing attention
will be paid to the nitrogen status in the planning of future
plantations. Accordingly, forest managers may want to
know whether there are genetic differences among families
affecting performance at different nitrogen levels; whether
there is merit in identifying some "specialist" strains for
specific regimes on the one hand, and "generalist" strains
on the other; and, if so, how one best goes about identifying them.
This article presents the results of a study designed to
test family X nitrogen fertilizer interaction in Douglas-fir,
Pseudotsuga rnenziesii (MIRB.)FRANCO. The overall ~ l a n
involved
first phase in the greenhouse, to be folloked
by a subsequent phase of congruent design in the field.
The first phase of intensive monitoring during the seedlings' first growing season was conducted in 1973 and is
reported here. For a variety of reasons, Phase I1 was not
carried out although solme of the plant material still exists
in a field planting.
Both the response of Douglas-fir to fertilization and the
interaction between forest tree genotypes and their environments have been well documented (G ESSEL et al. 1951,
HEILMAN
and GESSEL
1963, S TEINBECK 1966). However, studies
showing an obvious genotype X fertilizer interaction are
rare. Such an interaction was shown for Pinus sylvestris
by BROWN
(1970), for Platanus occidentalis by KITZMILLER
(1972), and for Pinus elliottii by JAHROMI
et al. 1976). For
et al. 1968, CARLSON
1974)
Douglas-fir, two studies (REDISKE
indicated this interaction. The fonner involved a complete
fertilizer (N, P, K) application, thereby confounding the
nitrogen response with that of other nutrient. The latter
reported a signif icant f amily X nitrogen interaction f or
both total and rate of height growth which supports the
findings of this study.
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Materials and Methods
Plant material. The seed used in this study originated
from 39 biparental crosses of selected parent trees located
Silvae Genetica 28, 1 (1979)

