
rank changes of family performance at different spacings. 
The significant interaction can be attributed to changes in 
trait variance at different spacings and is eliminated by an 
appropriate transformation. Test materials were 3-year-old 
seedlings of 30 families from a 5-males-within-6-females 
Design I mating grown at four spacings (1, 3, 5, and 7 inches 
apart) in a nursery. 

Growth response of seedlings to spacings was subjectively 
compared (i. e., no statements of statistical reliability were 
possible) to responses in 43-year-old Douglas-fir and to 
responses in several crop and forage species. In terms of 
effect of spacing on relative variability, on shapes of fre- 
quency distributions, and on vegetative yield, seedlings 
and mature trees performed similarly to one another and 
to several agricultural species. On the assumption that 
similar responses to density imply similar types of geno- 
type-spacing interaction, spacing-genotype interaction in 
Douglas-fir is not likely to appreciably affect selection ac- 
curacy, particularly if individual tree data are transformed 
to a scale which normalizes their distribution. 
Key words: Douglas-fir, seedling growth, heritability, spacing- 

genotype interaction. 
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Introduction 

Because forest trees frequently become established in 
family groups, and because there appear to be no phe- 
nological or physiological barriers to self-fertilization or 
to cross-fertilization between related individuals, some 
inbreeding can be expected in the wind-pollinated progenies 
of naturally occurring trees. Published information about 
the natural inbreeding in conifers Comes primarily from 
the genus Pinus. 

SARVAS (1962) estimated that about 7% of all filled seed 
in Pinus sglvestris resulted from self-fertilizations and that 

self-pollination in the top one-third of the crown appeared 
to be only about 60% as frequent as in the lower two- 
thirds. He also reported that in more Open mature pine 
stands, in seed tree stands, and in mixed stands, the share 
of self-fertilized full seed could rise to 10 to 20% of the 
total full-seed crop. 

SQUILLACE and KRAUS (1963) estirnated the degree of 
natural selfing in Pinus elliottii var. elliottii. They defined 
natural selfing as the production of viable seedlings by self- 
fertilization and obtained natural selfing estimates ranging 
from 0 to 27% for 11 trees. Nine of the trees showed 5% 
or less selfing, and two showed 23 and 27%, respectively. 
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