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Lindane is registered for remedial control 

of bark beetles; however, forestry uses are 
controversial and alternative chemicals are 
needed. Chlorpyrifos (Dursban 4E), carbaryl 
(Sevimol 4), and fenitrothion (Sumithion 
8E) at  1, 2, and 4 pct active ingredient, and 
lindane at the registered dosage of 0.6 pct 
were sprayed on lodgepole pine (Pinus con- 
torts Dougl. var. latvolia Engelm.) bolts in- 
fested with mountain pine beetles (Dendroc- 
lonus ponderosae Hopkins) in Colorado. 
Mean survival ratios (n=10) of the propor- 
tions of beetles emerging from treated bolts 
to the proportion emerging from control 
bolts indicated that chlorpyrifos and fenitro- 
tkion at 2 and 4 pct were about as effective as 
lindane in reducing emergence. 
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chlorpyrifos, carbaryl, fenitrothion, White 
River National Forest, Colorado 

T he mountain pine beetle (Den- 
droctonus po~zderosae Hopkins 

[Coleoptera: Scolytidae]) has caused 
significant mortality of lodgepole pine 
(Pinus conlorta Dougl. var. Zat~~lE'a 
Engelm.) in western North America,' 
resulting in ecological and manage- 
ment problems.2 Remedial control of 
the mountain pine beetle has been 
done since the early 119009s.3 A variety 
of toxic chemicals has been used since 
the 1 9 3 0 ' ~ ~  with water emulsions of 
ethylene dibromide4 and lindane5 being 
the most recent treatments.6 The U.S. 
Environmental Protection Agency 
(EPA) has cancelled registration of 
ethylene dibromide as a felled log fum- 
igant to control bark beetles.7 Al- 
though the EPA has retained registra- 
tion of lindane for bark beetle control,8 
forestry uses of lilndane are controver- 
sial.' Therefore, alternatives to ethy- 
lene dibromide and lindane are needed. 

This note describes a field study of 
three insecticides-chlorpyrifos, car- 
baryl, and fenitrothion-for remedial 
control of the mountain pine beetle, in 
the White River National Forest, Col- 
orado. Infested bolts were sprayed 
with the insecticides at three different 
concentrations and with lindane at the 
registered dosage of 0.6 pct active 
ingredient. Numbers of beetles emerg- 
ing from bolts were compared between 
treatments and untreated checks. 
Chlorpyrifos and fenitsothion at 2 and 
4 pct active ingredient were about as 

effective as lindane in reducing emer- 
gence of mountain pine beetle from - 
infested lodgepole pine bolts. 

MATERIALS AND METHODS 

The study was done during summer 
1983 on the Dillon Ranger District, 
near Dillon, Colorado. The initial ex- 
perimental design was to randomly 
assign one bolt from each of B 1 trees to 
each of 10 treatments, and two bolts 
from the l l  trees (for an estimate of 
within-tree variance) to an untreated 
check, for a total of 110 treated bolts 
and 22 bolts for the check. Of the 1.5 
trees felled on June 28, however, only 
10 were sufficiently infested to provide 
I I or more 30-cm-long bolts, 15 to 25 
cm in diameter. Developmental stages 
of the beetles, checked by chipping 
away small pieces of bark, were late 
larvae, pupae, and callow adults. One 
bolt from each of the 10 trees plus one 
additional bolt chosen from trees with 
more than 11 bolts, were randomly 
assigned to each treatment. 

Insecticides were chosen on the basis 
of contact toxicitylo$ll and remedial 
efficacy12 against other bark beetles. 
The treatments were chlorpyrifos 
(Dursban 4E), carbaryl (Sevimol 41, 
and fenitrothion (Sumithion 8E) each 
at 1,2, and 4 pet active ingredient (a.i.), 
plus lindane at 0.6 pet a.i.-the regis- 
tered treatment. 13 Dursban 4E at 2 pct 
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Mean difference 
Figure 3---Mean differences in survival ra- 
tios and 95 percent simultaneous confi- 
dence inbervals between nine insecticide 
treatments and lindane at 0.6 pct a.i. Two 
vertical lines delimit a mean difference of0 + 
0.2 between iindane and another treatment. 

the other seven treatments were greater 
than that for lindane (iable I). HE, for 
example, an absolute difference in sur- 
vival ratios of 0.2 is biologically mean- 
ingful, then chlorpyrifos and fenitso- 
thion at 2 and 4 pct a.i, did not differ 
from lindane, the three carbaryl treat- 
ments were not more effective than 
lindane, and the evidence for chlorpy- 
rifos and fenitrothion at l pet was 
inconclusive (fig. I). 

from environmental effects, such as 
rain and external predators, may also 
have resulted in overestimation of 
emergence. Fumigation effects in the 
boxes could have resulted in underes- 
timation of emergence from treated 
bolts. 

CONCLUSIONS 
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