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Summary 
The genetic structure of a single population of Douglas- 

fir was studied. Families derived from wind, self, and 
local cross pollinations of 10 trees were compared in two 
nursery environments. 

Results indicated: (1) equivalence of mean performance 
of families derived from local cross or wind pollinations; 
(2) essentially equal variantes within families derived from 
wind and local cross pollinations; (3) three of the 10 trees 
used as maternal parents carried a gene for albinism; (4) of 
an additional 32 trees tested, no &her carriers of albinism 
were identified; (5) reduced grawth of families within 
which the albino trait was expressed; and (6) large inbreed- 
ing effects on seed yield and seedling growth. 

Results are discussed in terms of genetic structure of the 
populatian, the genetic system of the variety, and tree im- 
provement. 
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Zusammenfassung 
In einem Ca. 1,6 ha großen, etwa 60 Jahre alten Bestand 

von Pseudotsuga rnenziesii in 1150 m Seehöhe in der Nähe 
von Clarkia (Idaho, USA), der vermutlich aus Naturver- 
jüngung nach einem Waldbrand hervorging, wurden an 
zehn Baumen kontrollierte Kreuzungen mit Pollen anderer 
Bäume desselben Bestandes, mit Pollengemischen von meh- 
reren Bäumen sowie Selbstungen durchgeführt. Gleich- 
zeitig unterlagen die Bäume der freien Windbestäubung. 
Aus der Untersuchung der Sämlingsnachkommenschaften 
geht hervor, daß die mittlere Leistung der aus Kreuzung 
hervorgegangenen Familien derjenigen der aus Windbe- 
stäubung hervorgegangenen Familien gleichwertig war. Die 
Familienleistungen hatten eine ähnliche Streuung. Drei der 
zehn Mutterbäume vererbten Albinismus, der mit einge- 
schränktem Wachstum verbunden war. 

Introduction 
Population differentiation of forest trees is commonly as- 

sessed by comparing wind-pdlinated progenies. But proxi- 
mal populations exchange genes. Thus, wind pollinations 
not only reflect the genetic structure of a population, but 
also reflect migration rates. Wind-pollinated progenies rep- 
resent descendants af selected ancestors, but they have not 
undergone selection themselves (HESLOP-HARRISON 1964). 
Consequently, differentiation among selected populations 
is assessed from the performance of their unselected pro- 
genies. 

The degree to which wind-pollinated seeds accurately 
represent particular populations depends on rates of migra- 
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tion and selection, the amount of genetic variation, the 
manner by which variation is stored, and recombination 
indices; it depends on the genetic structure*) of populations 
within the genetic system. 

The primary objective of the present study was to com- 
pare the genetic structure of a single population of Doug- 
las-fir to that of the wind-pollinated progenies produced 
by that population. Accidental selection of a population 
containing a relatively high frequency of a gene for al- 
binism allowed additional elucidation of the genetic struc- 
ture of the population as a component of the genetic system 
of Douglas-fir in the Northern Rocky Mountains. 

Materials and Methods 
A single population, located near Clarkia, Idaho, was 

selected for study. This population occupies about 1.6 ha on 
a Tsuga heterophyllalPachistima rnyrsinites habitat type 
(DAUBENMIRE and DAUBENMIRE 1968) at an elevation of 1150 m. 
Sixty-year-old Douglas-fir trees accaunt for approximately 
30% of the forest composition on a site that approaches full 
stacking (875 stemdha). The population apparently orig- 
inated after a fire that covered much of the area (50 km2) 
drained by the Middle Fork of the St. Maries River. This 
particular population represents one of the few on the 
northern aspects of the drainage in which composition is 
dominated by Douglas-fir. The species is represented by 
scattered individuals in surrounding areas. 

Controlled pollinations were performed on 10 trees 
located within the central hectare occupied by the popula- 
tion. Self, wind, and local cross pollinations were perform- 
ed on five trees in two consecutive years. For local crosses 
performed in a particular year, pollen from the 5 trees 
being used as maternal-parents and pollen from 6 addi- 
tional trees within the population were combined such that: 
(1) all local crosses involved pollen mixtures of 10 trees, 
and (2) no self pollinations were represented in local cros- 
Ses. Thus, slightly different pollen mixtures were used for 
the trees pollinated i41ä given year, and much different pol- 
len mixtures were used between years. 

Seeds were sown in unreplicated nursery beds on the 
Priest River Experimental Forest (PREF). After one grow- 
ing season, seedlings were transplanted at a spacing of 15 
cm into randomized complete block designs consisting of 
three replications at the Coeur d'Alene Forest Nursery 
(Cd'A) and at PREF. Although all families except those 
derived from self pollinations were represented originally 
by 14 seedlings in each replication, high mortality during 
the first winter reduced subclass size to an average of 11 
for wind- and cross-pdlinated families but only 2 for self- 
pollinated families. 

The following data were obtained from each seedling: (1) 
tree height after three and four years af growth, (2) top 
dry weight after four years of growth, and (3) the number 
of leaves on a central 10 cm segment of the shoot produced 
during the fourth grawing season. In additim, the fre- 
quency of albino seedlings within each family was scored 
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