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ABSTRACT

Ladgepole pines, Pinus contorta Douglas, 8.9 in. diam-
cter at breast height (osu) or less, were baited with the
pheromone (rans-verbenol and the terpene alpha-pinenc
ta determine if populations of Dendroctonus ponderosae
Hopkins could be attracted to these trees of small di-
amcter. Even thongh the becetles in most cases did not

successfully attack baited trees, such trees weve nsually
the first to he attacked. This phenomenon indicated that
these chemicals might be nsed 10 attract heetles into arcas
with baited trees but not to baited trees exclusively. This
indication was supported by 1the fact that the beetles
snceessfully attacked lavger unbaited trees.

Infestations of mountain pine beetle, Dendroctonus
ponderosag Hopkins, in lodgepole pine, Pinus con-
torta Douglas, have occurred in Idaho, Montana, and
Utah at rather frequent intervals. The mountain
pine beetle kills most of the large lodgepole pine

1 Colcoptera: Scolytidae.

2 Received for publication Oct, 18, 1971,

3 Mr., Waler E, Cole endorses and communicaies.
4 Biological ‘Technician.

trees in a forest before thre ‘beetle population sub-
sides, and it probably is the most aggressive Den-
droctonus bavk 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
lot elevation. The greatest proportion of thick-
sarked 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-dinmeter trees within a stand of
lodgepole pine, and they concluded that growtht ol
the Dbeetle population is food-limited, i.c., survival
and population size are corrclated highly with the
quantity of phloem within the inlested tree. There-
fore, if materials such as the phcromone (trans-ver-
benol and the terpene alpha-pinence could be used
o attract beetles to small-dimucter thin-phloemn trees,
poputlation reduction might be attained.

The occurrence of pheromones in Dendroctonus
species is well known  (McMullen and Atkins 1962,
Vité 1962) . Pheromonces are the means of communi-
cation that canse mass attack and probably function
to maintain the species integrity of bark beetles
inhabitating the smne host tree. Pitnen et al. (1968)
reported that trans-verbenol, a terpene alcohol iso-
lated from the hindgut of the female, is the principal
attractant for D. ponderosac.  According to Pitman
(1971), the eficctiveness of frans-verbenol depended
upon the terpene alplut-pinene  produced by the
host tree.

Even thongh the ability of trans-verbenol to at-
tract the mountain pine beetle to white pine is sub-
sttiated, the question still remains whether trans-
verbenol can be used to manipulate and manage
populations of this beetle in lodgepole pine forests.

Mrernons.—T'wo lodgepole pine stands in south-
castern Idaho were sclected in the spring of 1970,
Each stand had a [airly umiform representation of
8- 1o 16-in.-diam trees aund contained scattered groups
ol mountain pine beetle infestations. Nine groups
ol infested trees were designated as test plots; 8 were
circular and 1 was rectamgular,

Two ‘)Iol designs ware used. The Ist plot design
consisted of 8 circular plots. For cach of the circular
plots, pairs of uninfested trees were selected around
a group of infested trees at a radial distance of 198
ft (3 chains); the uninfested trees were so selected
that they were a minivtim of 66 ft (1 chaiu) apart,
Each pair cousisted ol 1 tree 7- to 8.9-in. vun with
thin phloem (0.10 in. or less) and a 2ud tree 12 in.
or lurger e with thick phloem (0.11 in. or greater).
The smaller was baited with ¢rans-verbenol and al-
plta-pinene, whereas the larger tree was used as a
check, “Fhe nnmber of these pairs on the 8 circular
plots ranged lrom 3 10 8, depeuding upoun the avail-

Table 1.—Comparison of lodgepole pine trees attacked
plots.
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of the circular plots contained ca. 2.8 acres; thus, lhc"-.'n \_/

total acrcage involved was ca, 22.4 acrcs.

The 2nd plot design consisted of 1 rectangular
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 G66-ft intervals. The size and phloemn 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 tiges that had
been infested by the beetle.

Using a method similar to that of Pitman (1971),
4-ft lengths of polycthylene catheter tubing  (0.038
in. ), charged with a mixture of trans-verbenol and
alpha-pinenc at a ratio of 9:1, were attached to each
experimental tree. A l)olyclllylcnc Boston bottle
containing 10 ml of alpha-pinenc also was attached
to cach of these trees to compensate for the higher
cvaporative rate of alpha-pinene from the mixture.

Daily observations were made o detect timing,
seqquence, and severity of beetle attacks. Also, attacks
were recorded on nonexperimental trees within 66
ft of cach baited tree in both types of plots.

Resurts  AND  DiscussionN, — The  elfectiveness  of
trans-verbenol and alpha-pinenc 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 that
were attacked in the rectangular plot, 23% "werc

baited, 2% were checks, and 75% were noncxl)cri-.,
reck,
trees were compared, the cfiectiveness of the at™

mentals (Table 1). When only the baited and ¢

tractants is indicated by the percentages of trees
attacked: i.c,, 22 and 6%, respectively, for the 8 cir-
cular plots; 42 and 4%, respectively, for the rectang-
ular plot (Table 1).

LElcven of the 50 baited trees were attacked by the
mountain pine beetle in the circular plots. Ilowever,
only 6 (51%) of these were successfully mass at-
tacked; the other 5 trees were considered to be at-
tacked unsuccessfully becanse they cither experienced
only onc to a few scattered attacks or the beetles
were pitched out by the wee. Three of the 50 check
trees were attacked; on 2 (66%) the attacks were
successlul. Filty nonexperimeutal trees also were at-

by the mountain pine beetle in circular and rectangular

No. trees attacked

% cxperimental
trees attacked

% trees attacked

Non- Non-
Plot Baited ‘Check experimental Il:lilcd\ Check experimental Baited Check
Circular
| ! | 1 ] ] 84 14 I
2 I 0 4 20 0 80 7 0
3 | [ 6 14 0 BG 33 0
1 2 0 12 14 0 86 29 i}
5 4 1 9 23 8 G9 13 ]
6 0 0 2 0 0 100 0 0
2 | 5. 25 125 62.5 33 17
8 1 0 ] 50 0 50 11 0
Total 1] 3 50 17 5 78 22 6 ‘.;zfj'
Rectangular 19 2 63 2% 2 75 12 1 7)




1398 Journat oF Econoaic ENToMOLOGY

Vol.65,n0. 5

TREES ATTACKED iCumulative Number)

LR =T

1
w 20 30

TIME (Days)

|30

30

-{20

: . ! i .

= rg—

L=} =3 E-] (=1
TREES ATTACKED [Cumulative Number)

T
10 20
TIME (Days)

T
k'

Fig, 1, 2—Relationship of number of trees attacked by mountain pine beetle o time and distance from the near-
est baited tree that was attackaed. Fig. L—In the cirenlar plots. Fig. 2—In the rectangular plot.

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

In the rectangular plot, 19 of the 45 baited trees
were attacked but only 11 (58%) of ihese were at-
tacked successfully, T'wo of the 45 check trees were
attacked; on only 1 (50%) was the autack successful,
Filty-nine (94%) of (3 uonexperimental trees were
attacked: successlully,

In cach of 5 circular plots, 1 baited tree was at-
tacked first by the monmain pine heetle. In | cir-
cular plog, I baited, 1 check, and 1 nonexperimental
trece were attacked ac the same time; there was no
way to distingnish which was attacked first. In 2 of
the circular plots, nonexperimental trees were at-
tacked flirst. .

In the rectangular plot, 8 haited trces were at-
tacked before any other tree. After 28 days of obser-

] . . .
. vation, 15 baited trees were attacked in contrast Lo

I check wree and 9 nonexperimental wees. “Uhere-
alter, the number of nonexperimental trees being
attacked rapidly increased until the beetle flight
period was over,

In both the civeular (Fig. 1) and rectangular (Fig.
2) plots, most of the attacked trees were in close
proximity to the baited trees during the carly part
of the attack period. TTowever, 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. duving the
1970 attractant test than had been killed in the
previous year. In the 1970 attractant test, 209% of all
the trees attacked within the cirenlar plots and
32% within the rectangular plot were 8.9 in. bun
or smaller (Table 2).

In he circular plots, the number of lodgepole



October 1972

Table 2.~Comparison of lodgepole pine trees killed
by the mountain pine beetle per year.

No. %

attacked attacked Avg.ppoH

No. trces 8.9 in. 89 in. of trces

Plot attacked or lcss or less attacked
Circular 1969 38 3 8 13.3
Circular 1970 64 13 20 13.0
Rectangular 1969 82 1 1 18.7
Rectangular 1970 84 27 32 11.8

pinc 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 (LTable 2). A possible reason is that the gen-
cral area of the circular plots contained a number
ol groups ol 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 inlested in 1969 were
situated within the plot boundaries, and no supple-
mental source of beetles outside the plot was ob-
scrved. ‘Lherefore, the number of trees attacked in
1970 more closely approximated the number at-
tacked in 1969. g
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This study indicates the use of trans-verbenol anc
alpha-pinene to regulate mountain rine beetle popu-
lations by attracting beetles to small lodgepole pine
where brood production is low does not appear pos-
sible at this time.
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