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Abstract Bee poisoning from pesticides used in
agriculture, forestry, urban environments, and
public health is a serious problem affecting many
bee colonies worldwide. A bee repellent adjuvant
would be useful in reducing the bee injury when
pesticides are applied to bloom. Applications of
methyl salicylate to blooming apples did not appear
to repel foraging honey bees (Apis mellifera L.) or
reduce fruit set. Applications of methyl salicylate
at the highest rate reduced honey bee foraging on
blooming dandelions for 4 h or less, and probably
not long enough to reduce bee kills.

Keywords honey bee; repellent

INTRODUCTION

Bee poisoning from pesticides is a serious problem
worldwide (Johansen 1977; Atkins et al. 1981;
Crane & Walker 1983; Johansen & Mayer 1990;
OEPP/EEPO 1992). Honey bees (Apis mellifera L.)
are valuable pollinators of many horticultural crops.
Pollinators must be protected when crop pests are
controlled with pesticides hazardous to pollinators.

Most (99.5%) bee kills occur when foraging
bees pick up toxic pesticides from flowers
(Johansen & Mayer 1990). Abee repellent adjuvant
would be useful in reducing the bee injury when
pesticides are applied to blooming crops (Mayer
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1995). Melksam et al. (1988) provide a recent
review of previous attempts to develop a honey bee
repellent to add to pesticide formulations. In their
studies with alfalfa floral volatiles and honey bees,
Henning & Teuber (1992) and Henning et al. (1992)
reported that methyl salicylate (a component of the
volatiles) was repellent to honey bees.

This study examines the number of foraging
honey bees following different rates of methyl
salicylate applications to blooming apples and
dandelions.

MATERIALS AND METHODS

Plots consisting of 16 trees (4 rows x 4 trees) were
established in commercial 'Red Delicious' apple
(Malus domestica Borkh.) orchards in 1992—93.
When the trees were at 95% open bloom, plots were
sprayed with different rates of methyl salicylate
(Sigma, POB 14408, St. Louis, MO, United States)
using a Rears (Eugene, OR, United States) Pak-
Blast air-blast sprayer at a rate of 1870 litres of
water/ha at c. 0900 h. In 1992,1 used three treated
plots and one check plot in one test (Table 1, Test
1) and five treated and one check in the other test
(Table 1, Test 2), and in 1993 I used three treated
plots and one check (Table 1, Test 2).

Evaluations were made by slowly moving
around and counting the number of honey bees per
tree per 30 s on the four centre trees of each plot at
1 and 4 h after application. In addition, the number
of flowering clusters was recorded on four marked
limbs (east, west, north, south) on each of the four
centre trees of each treated plot and the untreated
check before treatment. The percent fruit set was
determined by recording the number of fruit on
these limbs 1 month later. The number of flower
clusters was multiplied by 5 (five flowers per
cluster) and the number of fruits divided by the
number of flowers to determine percent fruit set.

For dandelions (Taraxacum officinale G. Weber,
in Wiggers), plots were established in commercial
'Red Delicious' orchards with high numbers of
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blooming dandelions on the orchard floor. Plot size
was 0.004 ha arranged in a randomised complete
block design with four replications per treatment
and check. Methyl salieylate applications were done
with a R&D CO2 pressurised sprayer at a rate of
242 litres of water/ha, using a hand-held boom with
four (LF3) nozzles in three different experiments.
The applications were applied at c. 0800 h in each
experiment. In 1993, methyl salieylate + Bond
(Loveland Industries, Loveland, CO, United States)
and methyl salieylate + 2 rates of dimethyl phthalate
(Sigma, POB 14408, St. Louis, MO, United States)
were also used. Bond, a sticker and dimethyl
phthalate, a potentiating agent, were included in that
year to determine their effects on the activity of
methyl salieylate. Evaluations were made by slowly
walking through the plots and counting the number
of honey bees (30 s/6.7 m/0.91 m swath) at 1 and 4
h after application.

Data were analysed using a two-step procedure.
ANOVA was used to test for significant differ-
ences between means. The null hypothesis was
rejected. Therefore I used Newman-Keuls
studenised range test as a post hoc multiple
comparison (Lund 1989).

RESULTS AND DISCUSSION

There was slight burn on the outer edges of petals
of apple flowers with rates of 0.1 v/v and higher.
No phytotoxicity was observed on dandelions.
Henning et al. (1992) used a 0.005 v/v concentration
of methyl salieylate in sucrose solution because it
elicited the highest response at the lowest dosage.

In my tests on apples, I used rates from 0.005
to 0.15 v/v. On apples, there were no significant
differences in the number of honey bees visiting
treated and untreated plots (Table 1). There were
no significant reductions in fruit set from any of
the applications of methyl salieylate except in Test
2 using the rate of 0.1 v/v. In Test 3, there were no
significant reductions in fruit set with this rate or
the 0.15 v/v rate providing the fairly consistent
response that applying methyl salieylate to
blooming apples does not reduce fruit set.

In my tests on dandelions, I used rates from
0.005 to 0.15 v/v. In the first test, there were
significantly fewer foraging bees in the plots treated
with methyl salieylate as compared to the untreated
checks at 1 h but not 4 h after application (Table 2).
In the second test, there were significantly fewer

Table 1 Effect of methyl salieylate applied to blooming apples (Malus
domestica) on number of foraging honey bees (Apis mellifera L.) (HB). Yakima
Valley, WA, United States, 1992-93. (Means within a column and test followed
by the same letter are not significantly different at the P = 0.05 level, Newman-
Keuls studentised range test.)

Treatment

Test 1
methyl salieylate
methyl salieylate
methyl salieylate
untreated check
Test 2
methyl salieylate
methyl salieylate
methyl salieylate
methyl salieylate
methyl salieylate
untreated check
Test 3
methyl salieylate
methyl salieylate
methyl salieylate
untreated check

Cone, (v/v)

0.005
0.006
0.007

-

0.005
0.007
0.011
0.05
0.1

—

0.05
0.1
0.15

-

Mean no. HB/tree per

1 h

2.5a
1.3a
1.8a
2.5a

4.2a
3.8a
3.1a
3.8a
2.3a
5.0a

10.8a
11.2a
12.4a
10.5a

post-application
30 s

4 h % fruit

0a
0a
0a
0a

4.4a
5.1a
4.9a
4.8a
5.0a
5.5a

10.0a
11.4a
12.5a
11.5a

12a
13a
14a
12a

14a
10a
16a
17a
9b

15b

16a
18a
14a
15a


