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Introduction 

Plantations of white pine (Pinus strobus L.) and Norway 
spruce (Picea abies [L] KARST.) located in the eastern part 
of Canada and U.S.A. are s~eriously attacked by the white 
pine weevil (Pissodes strobi PECK). The extensive damage 
caused by this native insect is of considerable econornic 
importance, as natural regeneration of white pine exposed 
to full daylight is also subject to heavy attack. Many of 
the present white pine stands are composed largely of 
forked and crooked trees of little value, and in plantations 
damage seems even more severe. "The loss in stumpage 
value during the last half century amounts to millions of 
dollars. In the Adirondack region in New York, the weevil 
has injured Norway spruce plantations so severely that 
they are practically worthless," CRAIGHEAD (1950). The 
white pine weevil is at the moment under intensive study 
by Canadian entomologists. 

If this insect were introduced to the Norway spruce 
stands of Europe it might well become as serious a pest 
as it is in the extensive white pine forests of the Northeast. 
It is to make the European foresters familiar with this 
potential enemy of the Norway spruce stands in Europe 
that this paper has been prepared. The paper deals with 
the damage pattern in Norway spruce, a general discus- 
sion of weevil resistance, and how weevil resistance might 
be obtained by means of species hybridization. 

1. Damage pattern in Norway spruce 

The Norway spruce plantations visited while travelling 
in Ontario, Quebec, New Brunswick, the New England 
States and the Lake States leave a very varied impressiion 
regarding weevil damage. I t  is only in a few areas that 
the weevil is absent and the Norway sprucei undamaged. 
Commonly the weevil is present and damage considerable. 
Where Norway spruce has been underplanted or is in 
heavy competition with shrubs, weevil damage is usually 
slight. I t  is in the "successful" well kept plantations that 
weevil damage is most severe. Indeed, up to the age of 
25 years most of these plantations are a sorry sight, and 
one may wonder whether any useful timber will be pro- 
duced. The fact remains, however, that many older stands 
display a reasonable appearance. This might result from 
slender CO-dominants eventually monopolizing the site, 
when early stout dominants become weevilled and 
weakened, or from the fact that Norway spruce can shoot 
from side buds on the leader, and generally has a strong 
tendency to develop only one leader in place of the one 
lost. In the latter respect, it differs strikingly from the 
damage pattern in white pine. The white pine has no side 
buds on the middle part of the leader, and the side bran- 
ches compete for a longer period before one of them ex- 
presses dominance. However, before the Norway spruce 
reaches timber size the value of the log might be decreased 
considerably by crooks and bends. 
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a. Observation of weevil damage in a plantation of Nor- 
way spruce at the Petnwawa Forest Experiment Station 

A study (HOLST, 1954) was made in a plantation of Nor- 
way spruce planted in 1924 with 2-2 stock, probably of 
southern German origin. The plantation was thinned hea- 
vily after a severe winter frost damage in 1934-35, and 
only 24 well spaced trees were left of the 1500 originally 
planted. Because of the Open stand the trees have green 
branches from the ground, making branch type and crown 
type easily recognizable and comparable. It was therefore 
fairly easy to estimate the genotypic crown types, as 
described by SYRACH LARSEN (1947). Under such favourable 
conditions even a relatively small number of trees gives 
a fairly accurate picture of the form factors involved. 

Each of the 24 trees were classified as to diameter at 
breast-height, height, height-diameter ratio, crown dia- 
meter, branching habit and weevil damage. 

b. Results 

It was found that trees with broad crowns were more 
often weevilled than those with narrow crowns and trees 
with low height-diameter ratio were more often wee- 
villed than those with high height-diameter ratio. 

A relation was also found between height-diameter 
ratio and height above ground of the first damaged leader. 
Stout trees were all damaged earlier than slender trees. 

The comb spruce had larger crown diameters and showed 
heavier weevil damage than the brush types. The plain 
spruce type was not found in this material. 

For the material investigated it appeared that slender 
genotypes with narrow brush-type crowns are associated 
with light weevil damage, while stout genotypes with 
broad comb-type crowns tend to be severely damaged by 
the weevil. 

C. Discussion 

The underlying causes for slender genotypes being more 
resistant than broad genotypes must remain obscure until 
the results of more detailed investigations are available 
from the entomologists. However, slender leaders seem to 
be of importance in this respect. PREBBLE (1951) studying 
white pine weevil damage on white pines at the Petawawa 
Forest Experiment Station found that susceptibility 
increases with leader length and leader diameter, and that 
for the trees in the most susceptible classes, attack in 
any one year frequently exceeded 70 percent and occasio- 
nally exceeded 90 percent. HEIMBURGER (1953) working with 
selection of weevil resistant white pines found smaller 
l'eader diameters on grafts produced from scions of appa- 
rently resistant trees than on the grafted controls. 

It also appears from an as yet incomplete study of 
weevil damage in a local Norway spruce provenance ex- 
periment, that slender crowns are associated with slender 
leaders, and it is reasonable to assume that the slender 
genotypes of Norway spruce reported above also had slen- 
der leaders. However, slender leaders may perhaps be 
induced on non-slender genotypes. In the material inve- 
stigated, three of the trees were double stemmed and 

Z. Forstgenetik, 4. Band, Heft 2 










