


Orchard. At De"wdney Seed Orchard, significantly more
male midges were caught on traps baited with virgin
females and both sexes together than with virgin males or
on control traps (Table 1). There was significant
variation in catches between trap lines. The traps on the
line nearest the edge of the adjacent natural stand caught
several times more midges than traps on any other line.
Only a few female midges were caught by the traps and
there were no significant differences between the lures. In
1980, traps baited with virgin females caught significantly
more male midges than any other traps and there were no
significant differences in mean trap catches among the
other traps (Table 1).

tops of objects. Traps were located in the bottom third of
the crowns at Tahsis.

These experiments indicate that C. oregonensis
females produce a sex pheromone. Further study may
result in the identification of the pheromone, which could
form the basis for a population monitoring system and a
population control technique. - G.E. Miller, Pacific
Forest Research Centre, Victoria, B.C., and J. H. Borden,
Pestology Centre, Department of Biological Sciences,
Simon Fraser University, Burnaby, B.C.

No. Caught/Trap

TABLE I
Numbers of C. oregonensis males trapped.

*Data transformed by log 10 (x+ I) before analysis; untransformed
means reported. Means in same year followed by different letters are
significantly different, Student-Newman-Keuls' test P< 0.01 in 1979,
P<O.OOI in 1980. -

Observations of midge mating behavior in the
laboratory suggested possible reasons for differences
between trap catches. Virgin, but not mated, females
appeared to call by extending their ovipositors fully and
waving them back and forth. Males approached these
females and mating was at least attempted. Females
began calling immediately after emerging from the duff,
and mating soon occurred. Males appeared to need some
period of flight before they were interested in mating. The
response in 1979 to traps containing both sexes would
indicate that mating had not occurred in the cages,
possibly because of the lack of a premating flight by the
males.

Reasons for differences in trap catches between
Tahsis and Dewdney Seed Orchards are not known but
could be caused by the differences in locations of the
traps relative to adjacent stands or to the differences in
trap height relative to height of the tree crowns. The traps
at Dewdney were considerably closer to a source of
responsive midges than the traps at Tahsis. The
importance of the proximity of the adjacent stand is
supported by the larger trap catches on the trap line that
was located nearest to the edge of the adjacent stand at
Dewdney. Trap catches may have been enhanced at
Dewdney by locating the traps in the middle and top
thirds of the tree crowns, since midges gravitate to the

Water Sprinkling Inhibits Emergence of Mountain
Pine Beetle. - The mountain pine beetle (Dendroclonus
ponderosae Hopk.) is a serious pest of mature pines
(Pinus spp.) in western Canada. In recent years, damage
caused by this insect has been especially severe in
lodgepole pine (Pinus conlorla Dougl.) stands; e.g., more
than 10 million lodgepole pine trees were killed in 1979
just in the East Kootenay area of British Columbia
(Fiddick and Van Sickle, Pac. Forest Res. Cent. Rep.BC
X-220, 1980).

Logging of currently infested trees to remove beetles
is one of the main approaches to reducing damage.
Infested logs at mill sites and other log storage areas
present a hazard to surrounding stands during the bettles'
flight period (mid-July to September). Utilization of
infested material before this time eliminates the hazard;
however, the logs cannot always be utilized before
emergence of the beetles. Debarking and destruction of
the bark, or spraying with bark penetrating pesticides
could be done, but these procedures are expensive and
large-scale use of the latter may be environmentally
unacceptable. A possible alternative that has been
suggested is sprinkling the infested logs with water to stop
or delay emergence of the young beetles. Water misting
has been successfully used to prevent attack by ambrosia
beetles (Richmond and Nijholt, Pac. Forest Res. Cent.
Rep. B.C. P-4-72, 1972). The study reported here
examined the potential of water sprinkling to prevent or
delay emergence of mountain pine beetle from stored
logs.

On 10 July, just before emergence of the beetle, 16
bolts, each 0.5 m long and 30 to 45 cm in diameter, were
removed from three currently infested lodgepole pine
trees, brought to Victoria, and stored at 4.4°C until
placed indoors in two cages on 16 July. The cages were
made of wire screen (5jcm mesh) with plywood floors.
Each cage was divided by plywood into eight
compartments. Alternate bolts from each tree were
placed in the compartments of each cage. A "soaker"
hose was placed directly over the logs in one cage and tap
water was used for continuous sprinkling until 25 August
(40 days). The other cage was not sprinkled.

The cages were examined for emerging beetles at
least every 2nd day until logs were debarked and the
progeny remaining under the bark was counted.
Temperature on the bark surface of the sprinkled logs

Lure Mean Max Min

Virgin 6.9a* 27 I
Virgin 1.2b 8 0

6.2a 28 0
Control OAb I 0

Virgin 13.2a 31 6
Virgin 0.6b 2 0
Mated 0.5b 2 0
Mated OAb 2 0
Control O.lb I 0

Year Site

1979 Dewd ney

1980 PFRC
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was measured occasionally with a thermometer. The
bolts in the unsprayed cage were debarked and examined
after emergence ceased on 6 August, and those in the
sprinkled cage on 17 September, 23 days after sprinkling
had ceased.

Only 12 beetles emerged from the sprinkled bolts
compared to 935 from the unsprinkled ones. All beetles
found in the bolts at the time of examination were dead
and the emerged beetles represented 1 and 71 % of the
total beetles originally in the sprinkled and unsprinkled
bolts respectively. Two of the beetles emerging from the
sprinkled bolts did so after the sprinkling had ceased.

Although air temperatures during the study were
often 25 to 30° C, temperatures on the bark surface ofthe
sprinkled bolts during these periods were about 20 to
21 °C in the sun and 19° C in the shade.

The sprinkling was effective in reducing emergence
of the young beetles. The factors relating sprinkling and
mortality are uncertain. Under normal conditions,
mountain pine beetle emerges ~ temperatures above
16°C (Reid, Can. Entomol. 94:531-538, 1962), but peak
emergence is usually confined to periods when
temperatures are above 20°C (Safranyik, pages 77-84 in
Kibbee, ed., Theory and Practice of Mountain Pine
Beetle Management in Lodgepole Pine Forests, Symp.
Proc., 1978). Although bark surface temperatures in the
study reported here met these requirements, subcortical
temperatures may have been lower because of
evaporation. The sprinkling described here was intense,
keeping the bolts continuously wet and the bark soaked
for more than 5~ wk and its action may have been similar
to submergence in water. Bark of ponderosa pine (P.
ponderosa Laws.) containing western pine beetle (D.
brevieomis Lec.) (Miller and Keen, USDA Misc. Publ.
800, 1960) and spruce hybrids (Pieea glauea [Moench]
Voss - P. engelmannii Parry) containing spruce beetle (D.
ruj'ipennis [Kirby]) (Safranyik, pers. comm.) required
about 5 wk submergence in water before mortality of the
brood approached 100%.

This study illustrates that a sprinkling technique
could reduce emergence of mountain pine beetle in
infested logs in log storage areas. For practical use,
further work needs to be done on intensity of sprinkling
required and the deployment of sprinkling systems on or
in log decks. - L. H. McMullen and R.E. Betts, Pacific
Forest Research Centre, Victoria, B.C.

Field Testing Diesel Oil for Protecting Spruce Logs
from Spruce Beetle Infestation. - The spruce beetle
(Dendroctonus ruj'ipennis [Kirby]) is the most
destructive bark beetle of mature spruce (Pieea spp.)
forests. This beetle normally breeds in windthrown and
fefled trees and logging slash (cull-logs, tops, and
stumps). Large populations accumulating in such host
materials are precursors of outbreaks in living trees
(Wygant and Lejeune, pages 93-95 in Davidson and
Prentice, eds., Important Forest Insects and Diseases of
Mutual Concern to Canada, the USA and Mexico. Can.
Dep. For. Rural Dev., 1967).
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A number of synthetic insecticides (e.g.,
chlorpyrifos, lindane, and carbaryl) and some natural
products, such as pine oil (a derivative of sulphate pulp
processing waste) and oleic acid, are effective in
protecting trees, logs, and slash from attack by spruce
beetles. These chemcials, however, are not always
readily available. Some common mineral oils, such as
creosote, kerosene, and No.2 fuel oil, prevented elm bark
beetles (Seolytus multistriatus Marsh. and Hylurgopinus
rujipes Eichh.) from breeding (Becker, J. Econ. Entomol.
48: 163-167, 1955). No. 2 fuel oil failed to provide
satisfactory protection against the black turpentine
beetle (D. terebrans [Oliv.]) on slash pine (Pinus taeda L.)
stumps (Smith, South. Lumberman 189:155-157, 1954).
Fuel oil is also the recommended carrier in formulations
of penetrating sprays for controlling bark beetles and is
highly toxic by itself to bark beetle broods in logs
(Schmid, J. Econ. Entomol. 65: 1520-1521, 1972;
McMullen, Pac. Forest Res. Cent., pers. comm.).

This paper reports the effects of diesel oil on attack
and on attack success by spruce beetles in spruce logs.
The study was done in a mature spruce (Pieea glauca
[Moench] Voss - P. engelmannii Parry) hybrid
population - subalpine fir (Abies lasiocarpa [Hook]
Nutt.) forest, about 65 km southeast of Prince George,
British Columbia. Two spruce trees, measuring 28.7 and
29.0 cm in diameter at 1.45 m, were felled, and six logs,
each about 2.5 m long, were cut from each tree on 13 May
1980. Logs were numbered and consecutive pairs were
placed on the ground in nearby shaded areas so that each
pair was located at least 20 m distant from its nearest
neighbors and the logs within the pairs were located 2-3
m from each other. One randomly selected log from each
pair was uniformly sprayed to the run-off point with
diesel oil from a gas-powered centrifugal pump equipped
with a nozzle that delivered a dense, cone-shaped spray.
Approximately 1.5 L of diesel oil was applied per m2 of
bark area. The unsprayed log in each pair served as
control. The logs were sampled on 14 July, about 1 mo.
after peak spruce beetle flight, which was monitored
using lethal traps trees (Dyer, Can. J. Forest Res. 3:486
494, 1973) in an adjacent stand.

Three 30-cm-long bolts were cut from each log, one
bolt 15 cm from each end and one from the middle, and
the mid-circumference of each bolt was measured. All
bolts were sampled for total and successful attacks and,
on the middle bolts, egg gallery length and numbers of
progency by stage of development were also recorded.
Attack was defined as any entrance hole visible at the
cambium, and a successful attack was defined as an egg
gallery that contained either a live female parent, eggs
and/ or larvae, or a combination of these life stages.
Attacks were converted to numbers per 100 cm2 and
transformed (Xl =V"X+T) before analysis in a split plot
design. Analysis of variance showed a significant
difference (p <0.05) in attack density between
treatments, but not between trees, among log pairs or
among bolts, and no interactions were significant. Mean
attack density for the check and treated logs was 0.64 and


