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Introduction 
In studies of natural variation of plant parts of wide- 

ranging forest species, plant samples may all be collected in 
1 year or different samples may be collected in different 
years but treated as if there were no effects due to year of 
collection. Theoretically, a year effect is possible, either of 
environmental origin or, if progenies are being evaluated, 
of paternal origin. In the latter case, the paternal cmtribu- 
tion could Change from year to year due to different propor- 
tions of self-pollinati'on or to different sources of Cross pol- 
len. 

We report here results of a study of seed weight (SW) 
and cotyledon number (CN) in which seeds were collected 
from the Same individual trees a t  four locations (two in 
Washington and two in Oregon) in 2 years (1967 and 1968). 
Effect of year on SW and CN and the relationship between 
the two traits were investigated. Inclusion of both SW and 
CN in the study of year effects provided a character pre- 
dominantly of maternal origin (SW) (RICHTER, 1945, SQUIL- 
LACE, 1957) and one with a paternal contribution (CN) (SILEN 

et al., 1965, and unpublished). 

Material and Methods 
Seeds were extracted by hand and filled and empty seeds 

were separated by X-ray. From each single tree collection 
(40 lots total), 10 filled seedE, were taken at random. Seeds 
were weighed individually, and cotyledons were counted 
on the embryos they contained. Variation was analyzed on 
an individual seed basis using the analysis in Tab.  1. 

Provenances were tseated as random, having been chosen 
only to represent the region. Years were treated as random 

since they were not chosen to represent any special char- 
acteristic of year but oaly year-to-year variability. They 
did happen to include a year with heavy cone crop (1967) 
and one with a relatively light crop (1968). Trees were 
likewise random except that they had to have cones since 
we were working with a seed trait; seeds were random as 
noted above. A test was not made on provenances. Only an 
approximate test would have been possible (Tab. I ) ,  and in 
this investigation our interest was in the year effects rather 
than place effects. 

Pooled within-seed-tree and within-provenance correla- 
tions between SW and CN were determined according to 
SNEDECOR and COCHRAN (1967, P. 185-88). 

Results 

Year effects including interactions with places and trees 
in places made up an estimated 45% of the variance in SW 
and 25% of the variance in CN (Tab. 2). The greatest dif- 
ference between the 2 years for a single source was 0.86 
cotyledons (5.94 to 6.80) in CN and 2.34 g (6.16 to 8.70) in 
SW. Average differences between the 2 years were 0.48 
cotyledons and 1.69 g SW. 

Unexplained variation (remainder) was much higher for 
CN than for SW. Perhaps this was due to the pollen con- 
tribution to CN variance. Coefficients of variation were 
12.9 and 12.1 % for SW and CN, respectively. 

Average correlation coefficients (r) between S W and CN 
were 0.13 (pooled trees within provenances) and 0.06 (pool- 
ed seeds within trees). Correlations coefficients for the dif- 
ferent provenances did not differ significantly, nor did 
correlation coefficients for the different trees within prove- 
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