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Introduction 

Successful breeding requires a genetically variable pop- 
ulation and an effective method of selecting genetically 
superior individuals. The purpose of this study was to as- 
sess the genetic variability of white spruce (Picea glauca 
[MOENCH] VOSS) within a limited area of Ontario and to 
compare the effectiveness of two selection methods. 

The progenies of individual, open-pollinated trees in 
existing experiments used in this study provided imme- 
diate, cheap and reasonably valid information for herit- 
ability calculations (fractions of the observed variation 
transmissible to the next generation). Heritabilities of 
various characteristics based on four individual white 
spruce single-tree progeny tests ase discussed. Compro- 
mises in the satisfaction of theoretical requirements (not- 
ably the deviation from random mating observed by 
SQUILLACE and BENGSTON, 1961) were well worth accepting. 

HATTEMER (1963) listed numerous studies of progenies of 
open-pollinated trees in species other than white spruce. 
A search of the literature yielded no references dealing 
with heritability of height growth in white spruce. To 

I )  Research Scientists, Tree Biology Section, Department of 
Fisheries and Forestry, Forestry Branch, Petawawa Forest Ex- 
periment Station, Chalk River, Ontario. 

provide some background information on a related species 
we will discuss the most relevant literature on Norway 
spruce (Picea abies [L.] KARST). 

In Sweden SYLVEN (1910) selfed five Norway spruce and 
established a field kst..with four of the inbred progenies 
and open-pollinated controls. These were measured in 1937. 
The inbred seedlings had a high mortality and only half 
the height of the controls (LANGLET, 1940). From 1940 to 1960 
the Swedes established many tests of open-pollinated 
progenies of Norway spruce (ANDERSSON, 1947 and 1962; 
KIELLANDER, 1953). NILSSON (1958 a) investigated four of these 
located in central Sweden and found considerable dif- 
ferences among progenies. NILSSOX (1958 b) also compared 
140 plus trees in natural stands across Sweden in relation 
to dominant comparison trees in the Same stands. The re- 
lationship between volume of pzrent and height of off- 
spring was negligible. He did note, however, that there was 
a good correlation between the heightldiameter quotient 
of mother trees and progeny height at 10 to 13 years of age. 
The best third of the mother trees had a quotient 14 per- 
cent above average and progeny with a 5 percent faster 
growth rate. He concluded that the best tree to select was 
one with superior height and average diameter. 

ROHMEDER (1961) reported on a Norway spruce test started 
in 1936 with 59 progenies of dominant, codominant and 










