is at a low density in surrounding areas. Much of the current population may be descendants of only a few trees
that survived the original fire at this particular site. It is
even possible that more than one inbred line may be represented in the population.
On the other hand, additional evidence does not support
high levels of inbreeding. Trees found to be heterozygous
for the albino allele were growing in close proximity. Windpollinated progenies from most trees did not show obvious
inbred characteristics. Performance of progenies of this
population in two other tests (REHFELDT 1974 a, 1974 b) was
normal. And the performance of progenies developed from
interpopulational crosses that included the present population did not differ from the mean performance of intrapopulational crosses of parental populations (G. E. R EHFELDT,
unpublished data). Therefore, either the percentage of inbred trees (12%) within the present population is overestimated, or a similar level of inbreeding is characteristic of the genetic structure of all populations. The latter
alternative may be of particular importance. Douglas-fir
is a seral species on the Tsuga heterophylla series of habitats of northern Idaho, a region in which wild fire has been
the primary agent of forest disturbance (DAUBENMIRE and
DAUBENMIRE 1968).
The level of inbreeding within the population should be
expressed in the frequency of numerous lethal or semilethal traits. Unfortunately, the objectives far which this
study was designed did not include an assessment of inbreeding within the species' mating system. Consequently,
data on seed development and the oecurrence of &her mutant phenotypes were not obtained.
Still, results of this study have implications for studies in
ecological genetics and for tree improvement of Rocky
Mountain Douglas-fir. No differences in mean performance
or variation of performance could be associated with wind-

or local cross-pollinated seeds. For species of similar genetic systems, wind-pollinated seeds seem to adequately
reflect population structure. Secondly, even for Douglasfir, a species characterized by high inbreeding depressions
and relatively large genetic loads, inbreeding may be a constituent of the mating system. Even though inbreeding
could account for random patterns of local differentiation
(REHFELDT 1974 a), the importance of inbreeding on the
evolution of the genetic system requires further assessment.
That inbreeding inflates additive genetic variances is well
documented. For Rocky Mountain Douglas-fir, genetic components of variance and genetic gains can be estirnated only
after assessing the importance of inbreeding on the genetic
structure of populations.
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Efficacy of supplemental mass-pollination in a Douglas-fir seed orchard
By J. D. DANIELS
Weyerhaeuser Company, Western Forestry Research Center,
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Summary
A study of eight different pollination regimes, encompassing a comrnon ten-day period in a 16-year-old Douglasfir orchard, quantified day-to-day effects of wind pollination, controlled pollination, and supplemental mass-pollinat i m on filled seed prsduction of a single clone. Wind pollination had a marked cumulative effect, with each additional day of Open pollination resulting in an average increase in filled seed percent (FS%) of eight percentage
points. Wind-pollinated controls averaged 59.5% filled seed
with 22.5 filled seeds per cone.
Control-pollinated treatments exhibited a temporal pattern of FS%, reflecting female strobilus receptivity, that
peaked at the level of the wind-pollinated control and
declined sharply between the seventh and eighth days. This
rapid loss of receptivity was not signalled by any gross

change in outward appearance of female stmbili. Onset of
female receptivity was not clearly defined due to a putative
"carryover pollination" effect.
Supplemental mass-pollination treatments (i.e., a single
application of pollen to unbagged strobili) did not appreciably increase FS% above the mean of the wind-pollinated control, in this particular orchard clone. However,
analysis of other pollination regimes indicated that supplemental mass-pollination could significantly increase filled
seed pro'duction in very early or late-flowering clones or
in young orchards where wind pollination is more inhibited
than in this study.
Proper timing of pollen application is the key to maxirnizing effects of supplemental mass-pollination. Special
equipment and procedures are needed to facilitate proper
timing and repeated applications, while conserving the
Silvae Genetica 27, 2 (1978)

