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ENTOMOLOGY

Flight Ability of Spruce Beetles Emerging After Attacking
Frontalin-Baited Trees.—Aggregation of spruce beetle [Dendroctonus
rufipennis (Kirby)] attack into frontalin-baited trees (Dyer and
Chapman, Bi-mon. Res. Notes, Can. Dep. Fish. and Forest.
27:10-11, 1971) has potential use as a practical tool in directing
beetle attacks on trees unsuitable for brood development. However,
some beetles emerge from such trees before or subsequent to brood
establishment, depending on the severity of pitching (Dyer, Can. J.
For. Res. 3:486-494, 1973). Knowledge of flight capability of these
emerging parent beetles would determine whether or not they have
been eliminated from the attacking population for that year and
thus would have a direct bearing on the effectiveness of using
frontalin for trapping beetles in preselected trees.

Twelve spruce trees, baited with frontalin in June 1972, were
later attacked by beetles at White Rocks Mountain, west of Kelowna
(5000 ft a.s.l.), in the Okanagan area of British Columbia. These
trees were caged 14 July, after the main flight and attack period,
and fitted with catch bottles containing formal saline (0.7 % NaCl
in 10 % formalin and 5 % glycerine). Emerging beetles caught in
bottles were collected at various intervals from 21 July to 19
September and stored in formal saline for later dissection.

Flight muscle size can be used to judge flight capability (Gray
and Dyer, J. Ent. Soc. Brit. Columbia 69:41-43, 1972). The in-
direct flight muscles, lateralis medius, were chosen because they
are easily recognized and show a greater change in size than other
flight muscles. They were removed from 152 male and 110 female
beetles randomly chosen from each collection date. The muscles
were placed on individual slides with a small drop of formal saline
and the width of each was measured at 1/4, 1/2 and 3/4 of the length
with an ocular micrometer. A median size index, calculated by
dividing the mean of the three widths by the width of the beetle's
pronotum and averaging the values for the left and right muscles
(McCambridge and Mata, Can. Entomol. 101:507-512, 1969) was
used to compensate for the effect of body size on muscle size.

The females had consistently larger muscles (P<.01) through-
out the collection period (Fig. 1). However, pronotal width of all
adults measured showed no significant difference (P >.8) between
the sexes. The average female muscle size index for the period 24

Figure 1. Average median size index of the lateralis medius of male
and female spruce beetles emerging from frontalin-baited
trees, which they attacked in late June and early July.

TABLE 1
Average indirect flight muscle size index of beetles emerging during four periods

of the summer following attacks on host trees baited with frontalin.
% of

Emergence Beetles Male Female
Period Emerged' N Mean S.D. N Mean S.D.

July 14 —July 24 16.3 29 0.080 .032 29 0.115 .038
July 24 — Aug. 1 18.3 35 0.110 .045 21 0.164 .039
Aug. 1 — Aug. 15 14.3 46 0.052 .022 16 0.071 .037
Aug. 15 — Sept. 19 51.1 42 0.079 .029 44 0.092 .028
1497 beetles emerged. of which 262 were measured.

July to 1 August was 0.164 (Table 1) which, according to Gray and
Dyer (op. cit.), is within the flight capable range. The average male
muscle size index for this period was 0.110, but it is not known
whether this is adequate for male flight.

The muscles of female beetles collected during the first period
14 July to 25 July were below the flight capability range (Table 1).
They may have been forced out by resin flow before they could
regenerate their flight muscles, whereas those in the second period
late in July were able to remain in the tree until they attained the
flight capable level. A small second flight occurred in the area
during the latter period, about 3 weeks after the main flight (Dyer,
field data). The muscle size index in the last two periods during
August and September remained below the flight ability level,
indicating that these emerging beetles would crawl or drop to the
base of host trees to hibernate.

This study has shown that most (82%) of the beetles that
emerged after attack on frontalin-baited trees were unable to fly
and re-attack new hosts. Only those females that emerged during a
short period in late July were capable of flight.—Carol M. Lawko
and E. D. A. Dyer, Pacific Forest Research Centre, Victoria, B.C.

FOREST PRODUCTS

Fiber Saturation Point and Strength of Heated Green Wood.—
Maximum crushing strength (MCS) of heat-treated green 2 x 2 x
8-cm specimens of white spruce [Picea glauca (Moench) Voss] was
determined at room temperature at a crosshead loading rate of
0.3 mm/min. End-matched specimens, approximately 1 x 1 x 2 cm
and heat-treated simultaneously, were used for determining the
fiber saturation point (FSP).

Since the samples consisted of never-dried sapwood (stored
under water in a laboratory refrigerator), they retained the natural
permeability of sapwood. For this reason, centrifuging was chosen
to create the condition of fiber saturation, i.e., to centrifuge free
water from the cell cavities without affecting the water absorbed in
the cell walls (Perem, J. For. Prod. Res. Soc. 4:77-81, 1954).

Five samples for each temperature level were heated for 24
hours in a closed container of water, approximately 10 times the
volume of the wood.

The test results in Tables 1 and 2 show that with increasing
treatment temperature the FSP value increased and the MCS of
green wood was reduced. The decrease in MCS was approximately
linear (about 0.4 % per degree of heat treatment temperature). The
higher temperatures brought about changes in FSP at a progres-
sively increasing rate. An exceptional, but slight reduction in the
FSP value occurred at 50 C (compared with unheated wood). This
discrepancy was not necessarily accidental, but no explanation is
offered here.

Increases in FSP of wood after treatment at moderately high
temperatures were accompanied by swelling (Table 2). During the
period of cooling, additional swelling occurred apparently due to a
reduction in the mobility of water molecules and increased absorp-
tion of water by the cell walls. (When determining FSP values for
normal temperature conditions, the heat generated by the centri-
fuge was offset by operating the centrifuge refrigeration mechanism.)

Expansion of the heat-treated samples occurred mainly in the
tangential direction; very little radio or longitudinal change oc-
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