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Abstract 
Crosses were made in a 12-year-old white spruce prove- 

nance test plantation of trees from the Boreal and Great 
Lakes-St. Lawrence Forest Regions, by removing male 
floiwers and allowing them to interpollinate with local 
Petawawa Forest Experiment Station sources. Progenies of 
62 hybrid families of 20 provenances were compared with 
3 local X local families and with progeny olf open-pollinated 
origins. At age 10 years, srulTival of provenance hybrids 
and controls was 80 and 81 % respectively. 

The total heights of the provenance crosses were from 
5% to 30% greater than the controls, but heights of the 
local X local crosses were eqlial to those of the controls. 
Two families were almost 50% taller than the cmtrols; 
and 4 out of the 62 hybrid families were slightly smaller 
than the control. Genetic differentiation (gene frequency 
difference) among provenances and reduced inbreeding are 
postulated as reasons for the heterotic response. It is sug- 
gested that the control of inbreeding in white spruce 
breeding is important. 

Key words: Picea glauca, Interprovenance cross, height growth. 

Des croisements on ete op6res dans Une plantatioin ex- 
perimentale de provenances d'Epinette blanche de 12 an- 
nees situee dans les Regions forestieres Boreale et des 
Grands lacs et du Saint-Laurent, en retirant les fleurs 
miiles et en permettant une pollinisation croisee avec des 
provenances locales a la Foret experimentale de Petawawa. 
Les descendances de 62 familles hybrides de 20 provenances 
ont ete comparees avec des familles locale X lolcale et avec 
des descendances maternelles resultant de pollinisations 
libres. A l'age de 10 ans, la survie etait respectivement de 
80 et 81% pour les hybrides ainisi obtenus et les temoins. 

Les hauteurs toitales des croisements de provenances 
etaient de 5% a 330% superieures a celles des temoins, mais 
les hauteurs des hybrides local X local etaient egales a cel- 
les des temoins. Deux familles etaient presque 58% plus 
hautes que les temoins; et 4 des 62 familles hybrides etaient 
legerement plus petites que les temoins. La differenciation 
genetique (difference de frequence des genes) parmi les 
provenances et l'hybridation intraspecifique sont supposees 
justifier la reponse hetorotique observee. I1 est sugg6re que 
le contr6le de l'autof6condation est impodant dans les croi- 
sements d'Bpinette blanche. 

Zusammenfassung 
Ein 12jähriger Versuch mit Picea glauca Herkünften der 

Region des St. Lorenz und der Großen Seen gab Gelegen- 
heit zur Herstellung von Provenienzhybriden in Chalk Ri- 
ver, Ontario. Die männlichen Blüten wurden entfernt und 
die Bäume dann durch örtlichen Pollen von natürlichen Be- 
ständen in der Umgebung frei bestäubt. Samen von insge- 
samt 62 Hybridfamilien und 20 Herkünften wurden ausge- 
sät und die Nachkommen in einem Feldversuch ausge- 
pflanzt. Zum Vergieich dienten 3 Familien aus der in dem- 
selben Versuch entstandenen Kreuzung einer Herkunft aus 
Chalk River (örtliche X örtliche Krewung) sowie Nach- 

kommen einer natürlichen Population aus der nahen Um- 
gebung. 

Im Alter von 10 Jahren überlebten 80% der Provenienz- 
hybriden und 81 % der Bäwne der Vergleichspopulationen. 
Die meisten Provenienzhybriden waren um 5-30% höher 
als die Vergleichspopulationen, aber die örtlichen Kreu- 
zungen und Nachkommen des natürlichen Bestandes wa- 
ren gleich hoch. Zwei Familien der Hybriden waren fast 
50% höher als die Vergleichspopulationen, und nur 4 der 
62 Hybridfamilien waren etwas niedriger. Wahrscheinlich 
können Unterschiede in der Genhäufigkeit zwischen Pro- 
venienzen und Verminderung der Inzucht die Heterosis er- 
klären. Es wird festgestellt. daß Itzzuchtkontrolle bei dieser 
Baumart wichtig ist. 

Introduction 
The practical value of provenance hybridization in tree 

improvement has been a source of controversy. Some tree 
breeders stress the benefits of heterosis and combination 
of desirable characteristics of the parent populations 
through hybridization. Others are more cautious and argue 
that native populations have evolved through many genera- 
tions of natural selection, and have developed a balanced 
system of well integrated gene co~mplexes which provides 
for maximum fitness. They content that hybridization will 
destroy this balance and may reduce ability to withstand 
environmental stress. 

Research with provenance hybridization in tree breeding 
is a recent event and published informatioa deals mostly 
with juvenile growth. Response to inter-provenance hy- 
bridization seems to vary from species to species. For in- 
stance, red pine (Pinus resinosa AIT.) shows little difference 
hetween inter- aind intra-priovenance crolssles (HOLST and 
FOWLER 1973). N r ~ s s o ~  (1973) reported that Norway spruce 
(Picea abies (L.) KARST) provenance crosses exhibited 
greater heterotic response than Scotch pine (Pinus sylvestris 
L.). Black Ypruce (Picea mariana (MILL.) B.S.P.) pro'venance 
hybrids were, On average, 48 percent taller than the con- 
trols when 10 months old, but declined to 15 percent taller 
at age 5 (MORGENSTERN 1973). Hybrids appear to be favored 
in some habitats (NILSSON 1973, WOESSNER 1972, REHFELDT 

1977). In Douglas-fir (Pseudotsuga menziesii (MIRB.) FRAN- 
CO) ,  crosses with provenances from the Pacific south and 
west coast had better growth than crosses with local or 
northern provenances (ORR-EWING 1966). 

The purpose of this paper is to report the height growth 
of white spruce provenance crosses in a field test at Peta- 
wawa Forest Experiment Station (PFES) and to evaluate 
the role of provenance hybridization in practical tree im- 
provement on the basis of this material. 

Materials and Methods 

A white spruce provenance study, intended for short- 
term intensive observation, was established at PFES nurs- 
eru in 1956 with 2-0 seedlinns. Twenty-five provenances 
from the Boreal and Great Lakes-St. Lawrence Forest Re- 
gions were tested. The experiment was designed and in- 
stalled as a 5 X 5 balanced lattice with 6 replications of 25- 
tree plots spaced 0.3 X 0.3 m. Height of the trees was last 
measured in 1960 at age 6. 
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