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Isobutanol and acetic acid are ineffective
at attracting yellowjackets (Hymenoptera:
Vespidae) in southwestern British
Columbia

JJH . BORDEN!2 AND T.L. TROTTIER!3

ABSTRACT

In two field-trapping experiments in British Columbia, Canada, western and
northern yellowjackets, Vespula pensylvanica (Saussure) and V. alascensis
(Packard) (Hymenoptera: Vespidae), respectively, were caught in traps baited
with a heptyl butyrate—based synthetic chemical lure. Very few yellowjackets
of either species were caught in traps baited with a blend of isobutanol and
acetic acid. Catches of western yellowjackets were not increased by the
addition of isobutanol and acetic acid to the heptyl butyrate—based synthetic
lure, whereas catches of northern yellowjackets were decreased in one
experiment. These results support an evidence-based reconsideration of the
notion that multiple yellowjacket species throughout their geographic ranges
are uniformly attracted to isobutanol and acetic acid.
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INTRODUCTION

In western North America, the most abundant and pestiferous native
yellowjacket species is the western yellowjacket, Vespula pensylvanica
(Saussure) (Hymenoptera: Vespidae) (Akre et al. 1980). Less common, but also
pestiferous, is the northern yellowjacket, Vespula alascensis (Packard) (formerly
misidentified as the common yellowjacket, Vespula vulgaris Linnaeus; Carpenter
and Glare 2010).

Synthetic attractants have been developed as operational vespid wasp lures
(Landolt 1998; Rust and Su 2012; Landolt and Zhang 2016). One compound that
is highly attractive to certain species of yellowjackets is heptyl butyrate
(MacDonald et al. 1973; El-Sayed et al. 2009). It was identified as an attractant
for western yellowjackets during field testing of 293 synthesised esters (Davis et
al. 1969; McGovern et al. 1970). The Environmental Protection Agency (2009)
states that heptyl butyrate is found in the volatiles produced by fresh plums and
apples, suggesting that it plays a major role in food host finding. However, recent
studies have failed to detect heptyl butyrate in up to 171 esters in plums (Lozano
et al. 2009; Chai et al. 2012; Zhang et al. 2023). Li et al. (2023) found it among
35 volatile esters in the fruit aroma of one of four dwarfing apple rootstocks, but
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in another study, it was not present in the fruit aroma of 35 apple varieties (Wu et
al. 2022).

An alternative role for heptyl butyrate was discovered by Buteler et al.
(2018), who found that it is produced by workers of German yellowjackets,
Vespula germanica (Fabricius), and that, when it is combined with the odours of
a foodstuff, other workers are strongly attracted to that foodstuff. The marked
attraction of western yellowjacket workers to heptyl butyrate (Landolt and Zhang
2016) suggests that they may also employ heptyl butyrate as a pheromone or,
alternatively, that they exhibit a kairomonal response to heptyl butyrate produced
by workers of a sympatric species.

An attractive composition for numerous species of yellowjackets is the
“Landolt lure”, a blend of isobutanol (2-methyl-1-propanol) and acetic acid, both
of which were isolated and identified from the headspace volatiles of fermenting
molasses (Landolt 1998, 2000; Landolt et al. 1999, 2000, 2005). Landolt (1998)
found that the composition of isobutanol and acetic acid was 1.2 times more
attractive to western yellowjackets than heptyl butyrate alone was and that
combining acetic acid with heptyl butyrate increased trap catches by 2.7 times
over those in traps baited with heptyl butyrate alone. Combining isobutanol or
isobutanol plus acetic acid with heptyl butyrate was not tested. Similar results
were found for northern yellowjackets (Landolt e al 2005), except that
combining acetic acid with heptyl butyrate increased catches by 9.9 times over
those by traps baited with heptyl butyrate alone and that the blend of isobutanol
plus acetic acid caused catches that were 37.5 times higher than catches in traps
baited with heptyl butyrate alone.

From 2008 to 2014, Contech Enterprises Inc. (Victoria, British Columbia,
Canada; no longer in business) marketed the “Contech lure”, a highly attractive
heptyl butyrate—based emulsifiable concentrate lure. We tested the hypothesis
that combining the blend of isobutanol and acetic acid with the 10-component
Contech lure would increase catches of native yellowjackets in British Columbia
over catches in traps baited with either lure alone.

METHODS

Two experiments employing jar traps (Experiment 1, N = 12) or collapsible
bag traps (Experiment 2, N = 10; Contech Enterprises Inc., Victoria, British
Columbia, Canada; no longer in business; Trottier and Borden 2025) were
conducted from 20 to 25 August 2015. Both experiments were set up as
randomised complete linear blocks with traps at least 5 m apart at two locations
in Abbotsford, British Columbia. Experiment 1 was in a raspberry farm (latitude
49.039882°, longitude —122.446992°), with traps hung 1.0-1.5 m high from
wires supporting canes, and Experiment 2 was in a vineyard (latitude
49.049115°, longitude —122.451730°), with traps hung from perimeter fencing or
from wires supporting vines.

Both experiments tested the emulsifiable concentrate Contech lure as one of
three treatments. In the commercial lure, heptyl butyrate comprised 77.94% of
the 10 active ingredients in the emulsifiable concentrate. The other ingredients
were heptanol (4.76%), heptyl acetate (2.82%), hexyl butyrate (0.52%), benzyl
acetate (0.93%), heptyl isobutyrate (2.14%), a-terpineol (9.3%), octyl butyrate
(0.81%), and 1,2-propanediol butyrate (0.38%; Trottier and Borden 2025). The
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surfactant (CO-630, MilliporeSigma Canada, Ltd., Oakville, Ontario, Canada)
made up 19.4%, and water made up 78.6%. The lure was packaged in a sachet
holding 50 mL of the emulsifiable concentrate, including 1.0 g of the blend of
active ingredients. The instructions were to dilute the 50 mL of emulsifiable
concentrate in 400450 mL of water to bait each trap.

The second treatment was the Landolt lure, made up in the same manner as
the Contech lure, in an emulsifiable concentrate containing isobutanol (99.0%
pure, Caledon Laboratories Ltd., Georgetown, Ontario) and acetic acid (99.7%
pure, Anachemia Canada Inc., Montreal, Quebec, Canada). The third treatment
was both lures together. For both experiments, the emulsifiable concentrates
were made up in bulk and diluted with water in a bucket. Equal aliquots were
poured into each trap using a graduated cylinder. The surfactant acted to break
the surface tension in the drowning fluid, ensuring that captured wasps would
quickly drown.

In Experiment 1, the formulation of the Landolt lure was made up by adding
5400 mL of water to 600 mL of the emulsifiable concentrate, which reduced the
concentrations of isobutanol and acetic acid to 0.5% (5.0 mg/mL). A 200-mL
aliquot, containing 1.0 g each of isobutanol and acetic acid, was poured into each
trap. This approximately duplicated the dose of each compound in the Landolt
(1998) lure, except that Landolt (1998) released 1.0 g of isobutanol from a
polyethylene vial cap suspended in the air space above the drowning solution.
Contech lures were also formulated by adding 5400 mL of water to 600 mL of
emulsifiable concentrate, so that the 200 mL of formulation in each trap
contained approximately 312 mg of heptyl butyrate. For the combined lures,
4800 mL of water was added to 600 mL of the Landolt lure emulsifiable
concentrate and 600 mL of the Contech lure emulsifiable concentrate. Each trap
held 200 mL of the formulation, containing 1.0 g each of isobutanol and acetic
acid and 312 mg of heptyl butyrate.

In Experiment 2, the emulsifiable concentrates were diluted exactly as in
Experiment 1, but 450 mL of the formulation was poured into each trap, raising
the dose of isobutanol and acetic acid per trap to 2.25 g of each ingredient, 2.25
times the dose in the Landolt (1998) drowning solution. When 450 mL of the
Contech lure was poured into each trap, the dose of heptyl butyrate per trap was
raised to 702 mg. Using 450 mL of combined lure formulation raised the doses
per trap to 2.25 g each of isobutanol and acetic acid and 702 mg of heptyl
butyrate.

Captured yellowjackets were separated from the drowning solution using a
sieve, identified to species using abdominal markings (Akre et al. 1980), and
counted. Because Shapiro—Wilk tests disclosed a nonnormal distribution for at
least one data set in each experiment, the data were transformed by logio (x + 1)
before analysis using two-way analysis of variance, with treatment and replicate
as fixed and random effects, respectively, followed by Tukey’s honestly
significant difference test (o = 0.05).

RESULTS

In both experiments, western yellowjackets responded strongly to the heptyl
butyrate—based Contech lure, and the trap catch was not enhanced when the two
lures were combined (Experiment 1, F22; = 486.6757, P < 0.0001; Experiment 2,
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F2,18 = 152.3569, P < 0.00001; Fig. 1A, B). The total catches of western
yellowjackets in traps baited with isobutanol and acetic acid in experiments 1
and 2 were 2 and 22, respectively. In neither experiment was there a significant
effect of replicate (Experiment 1, F1122 =1.0172, P = 0.4638; Experiment 2, Fo 18
=1.0649, P=0.4317).

In Experiment 1, only 13 northern yellowjackets were caught, and they were
distributed similarly among the three treatments (F222 = 0.8589, P = 0.4373; Fig.
1C). In this experiment, significant variation occurred among replicates (Fi1,22 =
2.8977, P =0.01619), apparently caused by several traps that caught no northern
yellowjackets. In contrast, in Experiment 2, baiting traps with both lures reduced
catches of northern yellowjackets to a level that was not significantly different
from catches in traps baited with either the Contech lure or the isobutanol and
acetic acid blend; traps baited with isobutanol and acetic acid caught no northern
yellowjackets (F2,18 = 12.1685, P = 0.0005; Fig. 1D). No effect of replicate was
observed (Fo 18, P = 0.06509).
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Figure 1. Comparison of catches in experiments 1 and 2 in traps baited with 10- or
two-component synthetic chemical lures, alone or combined, for western (A, B) and
northern (C, D) yellowjackets. For each species within each experiment, bars with
the same letters are not significantly different, Tukey’s honestly significant
difference test, P < 0.05.
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DISCUSSION

The lack of a substantial response to the blend of isobutanol and acetic acid in
both experiments was unexpected. The result with western yellowjackets is in
stark contrast to the significant catches in traps baited with this blend found by
Landolt (1998, 2000) and Landolt er al. (1999). However, a few western
yellowjackets were caught, and the higher catch in Experiment 2 (22 western
yellowjackets) than in Experiment 1 (two western yellowjackets) may have been
an effect of more than doubling the doses of isobutanol and acetic acid.

Similarly, Landolt et al. (2005) found high catches of northern yellowjackets
in Alaska, United States of America, to the blend of isobutanol and acetic acid
and no significant catches in traps baited with heptyl butyrate, a result
contradicted in British Columbia by the lack of catches to the same isobutanol
and acetic acid blend and a significant response to the heptyl butyrate—based
Contech blend (Fig. 1D).

The lack of increased catches of western yellowjackets when the two lures
were combined (Fig. 1A, B) provides further evidence for the lack of bioactivity
of the isobutanol and acetic acid blend for this species in southwestern British
Columbia. For northern yellowjackets, the apparent interference between the
Contech lure and the blend of isobutanol and acetic acid when they were
combined in Experiment 2 was also unexpected. Such apparent interference is
similar to that found for western yellowjackets when heptyl butyrate was
combined inside a trap with chicken extract (Liang and Pietri 2017) and when
the Contech lure was combined with rotisserie chicken (Trottier and Borden
2025). However, Buteler et al. (2018) found enhanced attraction of German
yellowjackets in the field when heptyl butyrate was added to ground beef, and
Borden et al. (2024) found enhanced attraction of western yellowjackets when a
small amount of fishmeal fertiliser (but not chicken powder) was added to a
heptyl butyrate—based lure. The active ingredients in raw beef and fishmeal
fertiliser are unknown.

Landolt et al. (2000) showed that 2-methyl-1-butanol elicited attraction of
western and German yellowjackets equivalent to that elicited by isobutanol. A
blend of 2-methyl-1-butanol and calcium acetate is registered as a wasp
attractant insecticide in the United States of America (EPA registration number
84565-7), with label claims that it attracts seven species of yellowjackets,
including western and German yellowjackets and, presumably, northern
yellowjackets (apparently erroneously listed as common yellowjackets). Our
results suggest that the claims may not universally apply throughout the
geographic ranges of these species.
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