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ABSTRACT

Ledgepole pines, Pinus contoria Douglas, 89 in. diam-
eter at breast height {(pBH) or less, were baited with the
pheromone trans-verbenol and the terpene aipha-pinene
to determine if populations of Dendroctonus ponderosee
Hopkins could be attracted to these trees of small di-
ameter, Even though the beetles in most cases did not

successfully attack baited trees, such trees were usually
the first to be attacked. This phenomenon indicated that
these chemicals might be used to attract beetles into areas
with baited trees but not to baited trees exclusively. This
indication was supported by the fact that the bectles
successfully attacked larger unbaited trees.

Infestations of mountain pine beetle, Dendroctonus
ponderosae Hopkins, in.lodgepole pine, Pinus con-
torta Douglas, have occurred i Idaho, Montana, and
Utah at rather {frequent intervals. The mountain
pine beetle kills most of the large lodgepole pine
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trees in a forest before the beetle population sub-
sides, and it probably is the most aggressive Den-
droctonus hark beetle in the western United States.

Amman (1969) reported that brood survival, as
measured by emergence holes, was correlated closely
with bark depth but varied with stand density and
plot elevation. The greatest proportion of thick
barked trees was in the large-diameter classes. He
hypothesized that phloem thickness was the critical
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factor. Cole and Amman (1969) indicated that large
infestations of mountain pine beetle depend on the
presence of large-diameter trees within a stand of
lodgepole pine, and they concluded that growth of
the beetle population is food-limited, ie. survival
and population size are correlated highly with the
quantity of phloem within the infested tree. There.
fore, if materials such as the pheromone transver-
benol and the terpene alpha-pinene could be used
to attract beetles to small-diameter thin-phloem trees,
population reduction might be attained.

The occurrence of Pheromones in Dendroctonus
species is well known (McMullen and Atking 1962,
Vité 1962). Pheromones are the means of communi-
cation that cause mass attack and probably function
lo  maintain
inhabitating the same host tree. Pitman et al. {1968}
réported that trans-verbenol, a terpene alcohol iso-
lated from the hindgut of the female, is the principal
attractant for D. ponderosae. According to Pitman
(1971), the effectiveness of fransverbenol depended
upon the terpene alpha-pinene produced by the
host tree,

Even though the ability of transverbenol to at-
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the species integrity of bark beetles -

tract the mountain pine beetle to white pine is sub- -

stantiated, the question still remains whether trans-
verbenol can be used to manjpulate and manage
populations of this beetle in lodgepole pine forests.

MrTHORS.—TwWo lodgepole pine ‘stands in south-
castern Idaho were selected in the spring of 1670.
Each stand had a fairly uniform representation of
8- to 16-in.-diam trees and contained scattered groups
of mountain .pine beetle infestations. Nine groups
of infested trees were designated as test plots; 8 were
circular and 1 was rectangular,

‘Two plot designs were used. The 1st plot design
consisted of 8 circular plots. For each of the circulur
plots, pairs of uninfested trees were selected around
2 group of infested trees at a radial distance of 198
ft (3 chains); the uninfested trees were so selected
that they were a minimum of 66 ft {1 chain) apart,
Each pair consisted of 1 tree 7- to 8.9-in. pbu with
thin phloem (0.10 in. or less) and a 2nd tree 12 in.
or larger pBH with thick phloem (0.11 in, or greater).
The smaller was baited with trans-verbengl and al-
pha-pinene, whercas the larger tree was used as a
check. The number of these pairs on the 8 circular
plots ranged from 3 o g, depending upon the avail-

" plots.
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ability of trees having desired characteristics, TEach
of the circular plots contained ca. 2.8 acres; thus, the

total acreage involved was ca. 22.4 acres.

The 2nd plot design consisted of 1 Tectangular
plot. In this plot, 4 cruise lines were established
132 ft (2 chains) apart, and 45 baited trees alter
nating with 45 check trees were marked along these
lines at 66-ft intervals. The size and philoem  thick-
ness requirements for baited and check trees were
the same as those for the circular plots, This plot
covered ca. 19 acres and contained 82 trees that had
been infested by the beetle.

Using a method similar to

i that of Pitman (1971),
4-ft lengths of

polyethylene catheter tubing (0.038
in. 1), charged with a mixture of trans-verbenol and
alpha-pinene at a ratio of 9:1, were attached to each
experimental tree, A poiyethylene Bostont bottle
containing 10 ml of alpha-pinene also was attached
to each of these trees to compensate for the higher
evaporative rate of alpha-pinene from the mixture,
Daily observations were made to detect timing,
sequence, and severity of beetle attacks. Also, attacks
were recorded on nonexperimental trees within 66
ft of each baited tree in both types of plots,
REsuLTs AND Dascusston. — The effectiveness of
trans-verbenol and alpha-pinene in attracting moun-
tain pine beetles is indicated by the relative propor-
tions of trees attacked. OF the 64 trees that were
attacked by the mountain pine beetle in the circular
plots, 17% were baited, 5% were checks, and 78%
were nonexperimental trees, Of the 84 trees thar
were attacked in the rectangular plot, 23% were
baited, 2% were checks, and 75% were nonexperi-
mentals (Table 1). When only the baited and check
trees were compared, the effectiveness of the at-
tractants is indicated by the percentages of trees
attacked: ie., 22 and 6%, respectively, for the 8 cir-
cular plots; 42 and 4%, respectively, for the rectang-
uiar plot (Table 1). :
Eleven of the 50 baited trees were attacked by the
mountain pine beetle in the circular plots. However,
only 6 (54%) of these were successfully mass at-
tacked; the other 5 trees were considered to be at-
tacked unsuccessfully because they either experienced
only one to a few scattered attacks or the beetles
were pitched out by the tree. Three of the 50 check
trees were attacked; on 2 (66%) the attacks were
successful.  Fifty nonexperimental trees also were at.

Table 1.—Comparison of lodgepole pine trees attacked by the mountain pine heetle in éircular and rectangular

No. trees attacked

% trees attacked % experimental

trees attacked

Non- Non-
Plot Baited Check experimental Baited Check cxperimental Baited Check
Circular
1 1 1 11 8 8 84 14 14
2 1 0 4 20 i} 80 17 0
3 1 0 6 14 ] 86 33 -0
4 g 0 12 14 0 86 29 0
5 3 1 9 23 8 69 43 14
6 0 0 2 0 0 100 0 0
7 2 I 5 25 125 G2.5 33 17
8 1 IR 1 50 0 50 14 0
Total 1 3 50 17 5 78 22 6
Rectangular 19 2 63 23 2 75 42 4
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TREES ATTACKED (Cumulative Number)

TIME {Paysh

TREES ATTACKED {Cumulative Number)

TIME (Daysh

Fie. 1, 2—Relationship of number of trees attacked by mountain pine beetle to time and distance from the near-
est baited tree that was attacked. Fig. 1.—In the circular plots. Tig. 2—In the rectangular.plot.

tacked within these plots; on 46 trees (92%) the at-
tacks were successful.

In the rectangular plot, 19 of the 45 baited trees
were attacked but only 11 (58%) of these were at-
tacked successfully. Two of the 45 check trees were
attacked; on only 1 (50%) was the attack successful,
Fifty-nine (94%) of 63 nonexperimental trees were
attacked successtully.

In each of 5 circular plots, 1 baited tree was at-
tacked first by the mountain pine beetle. In 1 cir-
cular plot, 1 baited, 1 check, and 1 nonexperimental
tree were attacked at the same time; there was no
way to distingnish which was attacked first. In 2 of
the circular plots, nonexperimental trees were at-
tacked first.

In the rectangular plot, 8 baited trees were at-
tacked before any other tree. After 28 days of obser
vation, 15 baited trees were attacked in contrast to

I check tree and 9 nonexperimental trees. There-
after, the number of nonexperimental trees being
attacked rapidly increased until the beetle flight
period was over.

In both the circular (Fig. 1) and rectangular (Fig.
2) plots, most of the attacked trees were in close
proximity to the baited trees during the early part
of the attack period. However, as the attack period
progressed and the number of attacked trees in-
creased, the proximal distance also increased.

A greater number of smaller trees, most of which
were baited, were attacked and killed during the
1970 attractant test than had been killed in the
previous year. In the 1970 attractant test, 20% of all
the trees attacked within the circular plots and
32% within the rectangular plot were 8.9 in. psH
or smaller (Table 2).

In the circular plots, the number of lodgepole
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Table 2.—Comparison of lodgepole pine trees killed
by the mountain pine beetle per year,
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No. P

attacked attacked Avg. DBH

No.trees 8.9 in, 8.9 in. of trees

Plot attacked  or less or less  attacked
Circular 1969 38 3 8 13.3
Circular 1970 G4 13 20 “15.0
Rectangular 1969 82 1 1 13.7
Rectangular 1970 84 27 32 11.8

pine trees attacked in 1970 was nearly double the
number attacked in 1969, whereas in the rectangular
plot the number remained almost equal for the 2
years (Table 2). A possible reason is that the gen-
eral area of the circular plots contained a number
of groups of trees infested by mountain pine beetles.
Large numbers of the emerging beetles probably
were attracted into the circular plots by the bait mix-
ture and the newly attacked trees. However, in the
rectangular plot, all the trees infested in 1969 were
situated within the plot boundaries, and no supple-
mental source of beedes outside the plot was ob-
served, Therefore, the number of trees attacked in
1970 more closely approximated the number at-
tacked in 19569, .
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This study indicates the use of trans-verbenol and
alpha-pinene to regulate mountain pine beetle popu-
lations by attracting beetles to small lodgepole pine
where brood production is low does not appear pos-
sible at this time. o
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