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Summary 

On a Douglas f i r  provenance experiment established 
from 1 + 2 stock in 1971 in Komik, nr. Poznan, numerous 
occurrences of the Douglas fir woolly aphid Gilletteella 
cooleyi GILL. were observed in 1976 and mass occurrences 
in 1977. Assessment of the proportions of severely infested 
trees in 59 populations showed great variation from nil 
to 94% infestation and a considerable resistance to this 
pest was found in trees from populations originating east 
of the Cascadian Mts. These differences appear to be under 
genetic control. 
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Zusammenfassung 

Auf der internationalen Douglasien-Provenienzversuchs- 
fläche der IUFRO vom Jahre 1971 mit 1 + 2 Sämlingen, 
gegründet in Komik bei Poznan (Polen), hat man Forschun- 
gen über die Widerstandsfähigkeit von 59 Douglasien-Po- 
pulationen gegen Befall der Douglasien-Wollaus durchge- 
führt. Aufgrund zweijähriger Observationen (1976-77) hat 
man festgestellt, daß einige Provenienzen aus dem Terrain 
der Mitte der Staaten Washington, Oregon und British Co- 
lumbien viel widerstandsfähiger sind als Bäume von an- 
deren Populationen, welche von der Pazifikküste derselben 
Staaten stammen. Die Widerstandsfähigkeit der Douglasien 
gegen Befall durch die Douglasien-Wollaus ist ein geneti- 
sches Merkmal. 

Introduction 

In 1968 a provenance experimental area with Douglas fir 
was established at the Kornik Institute of Dendrology of 
the Polish Academy of Sciences. These were North Ameri- 
can provenances 1966 IUFRO collection - Fig. 1. The North 
American Douglas fir wmlly aphid was first observed in 
the trials in 1974 and spread rapidly. 

In view of the fact that a considerable differentiation as 
to the degree of its attacks on particular populations could 
be Seen, an attempt was made to determine whether the 
above-mentioned event was the result of varying resistance 
of those populations to the pest. 

Survey of Literature 

The Douglas fir wololly aphid (Gilletteella cooleyi GILL.) 
is a two-host aphid of the family Adelgidae in the suborder 
Homoptera. I t  made its first appearance in Europe as early 
as the beginning of the XX-th C. following the introduc- 
tion of Douglas fir (Pseudotsuga rnenziesii (MIRB.) FRANCO), 
into forest lands (CHRYSTAL, 1943, MÜLLER, 1941). Sitka spruce, 
and less comm,only the blue spruce (Picea pungens ENG.) or 
ENGELMANN spruce (P. engelrnanni ENG.), are the alternate 
hosts of Douglas fir woolly aphid. 

The Douglas fir woolly aphid inflicts injuries by sucking 
this year's and older needles, causing characteristic yellow- 
ing and curling. The aphid may also be contributive to 
infection induced by fungal pathogens that penetrate into 
needles through the injured parts (JONES, 1967). 

CHRYSTAL (1950) and also HEITM~LLER (1954) gave an ac- 
count of the olccurrence of individual resistance of Douglas 

Fig. 1. - Distribution of 59 investigated provenances of Douglas fir 
in Northern America. 

fir to Gilletteella cooleyi. LARSEN (1953) as well as PETERSEN 
and SOEGAARD (1958) established large differences in resist- 
ance among several clones of Douglas fir that they had 
investigated, which suggested a genetic basis of this char- 
acter. 

SCHWENKE (1972) and TEUCHER (1955 a, 1955 b, 1956) report 
that the glauca variety is resistant and f. viridis susceptible 
to the Douglas fir woolly aphid. HEITM~LLER (1954), On the 
other hand, thinks that no differences exist ammg Douglas 
fir varieties with respect to resistance to this insect. 

Plant Material and Methodology 
The provenance experiment with Douglas fir was estab- 

lished at Kornik nr. Poznan in 1968. Of the initial 104 
provenances early losses resulted in only 59 being fully 
represented in 3 blocks. 

For our investigations into the degree of resistance uf 
particular populations to Gilletteella cooleyi, we took these 
59 populations randornly distributed in three blocks. Each 
population occupied a separate plot of ground, where ini- 
tially 25 trees grew in a 1.5 X 2.0 m. spacing. The data on 
height, diameter, number of branches and other characters 
are presented in the study by MEJNARTOWICZ (1976), while 
the geographical coordinateis of the populations are given 
in BIALOBOK and MEJNARTOWICZ'S study (1970). 

The observations of attacks were carried out at the turn 
of April in two consecutive years, 1976 and 1977, separately 
for each t r e .  Because there were very pronounced dif- 
ferences in the severity of attack on particular trees, only 
a two-level scale was adopted: 1. attacked tree, and 2. un- 
attacked tree. Trees were considered as unattacked when 
the pest was found to be totally absmt or occurred in in- 
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