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ABSTRACT
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Foraging honey bees (Apis melitfera L.), exposed to birdsfoot trefoil (Lotus corniculatus L.)
bloom treated with microencapsulated methyl parathion, continued to display pollen and midgut
microcapsule contamination up to 9 days postspray. Nearly 10% of all pollen storage cells
examined in combs taken from honey bee colonies exposed to the treated area were found to
contain microcapsules.

Soon after the commercial agricultural use of
microencapsulated methyl parathion, Penncap-M ®
(0,0-Dimethyl 0-p-nitrophenyl phosphorothioate),
began in the mid- 1970's, it was recognized that the
microencapsulate formulation was extremely toxic
to honey bees, Apis mel1fera L. (Burgett and Fisher
1977, Morse 1977). Additionally, it has been
shown that honey bees contaminated with the
microcapsules while foraging for nectar or pollen on
treated bloom will introduce the microcapsules to
the hive environment (Burgett and Fisher 1977,
Johansen and Kious 1978, Stoner et al. 1978,
Rhodes et al. 1979).

Field investigations were conducted with Penn-
cap-M on blooming birdsfoot trefoil (Lotus cor-
niculatus L.) in 1978 to determine the length of
time after application that contamination of forag-
ing honey bees would occur. We also wished to
quantify through time the storage of microcapsules
within honey bee colonies following application.

Materials and Methods

In order to identify microcapsule contamination
of bees and hive contents, a dye-tagged formulation
of Penncap-M was used (Burgett and Fisher 1977).
The target crop was a 0.5-ha field of birdsfoot trefoil
which at the time of application was in Ca. 40%
bloom. The insecticide was applied with a Solo®
backpack sprayer at the rate of one kg/ha ai in the
equivalent of 832 liters/ha of water on 0.25 ha of
the field.

Two 4-frame nucleus colonies of honey bees
were placed on the south edge of the field the eve-
ning of the day prior to application. The material
was applied at 0830 h PDT, June 18, 1978. At 48-h
intervals thereafter, 2 additional nucleus colonies
were moved adjacent to the field until a total of 8
colonies was present.

Commencing on June 18, samples of ca. 30 hon-
ey bees foraging in the treated area of the field were
taken for 10 consecutive days. Samples were cot-

lected between 1200 and 1300 h PDT. The bees
were taken to the laboratory and sorted according
to the presence or absence of pollen in the cor-
bicula. The pollen pellets were inspected for the
presence of the dye-tagged microcapsules. This was
accomplished by dispersing the pollen pellet with a
drop of distilled water on a standard microscopic
glass slide and viewing it at 40x. In the same man-
ner the gut contents of all sampled foragers were
inspected.

The 8 nucleus colonies were removed from the
field on 29 June and the combs containing nectar,
honey, stored pollen and brood were placed in cold
storage (-16°C). The pollen from a total of 1354
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FIG. 1.Percent of samples contaminated with

microencapsulated methyl parathion. N = 30 for each sam-
pling period for midgut and pollen or midgut. The follow-
ing samples sizes were used for the pollen pellet analysis: 6

hn 19,30hn28,54hn26,78hn7,lO2h1
= 28, 126hn = 19, l5Ohn = 22, 174hn = 16, 198hn
= 27, 222 h n = 28.

©1980 Entomological Society of America
430

0046_225X/80/0404-3002$00.75/O



storage cells from 17 brood combs was examined
for the presence of tagged microcapsules. This was
accomplished by removing a pollen core from a cell
using a Pasteur pipette inserted into the pollen
mass. The pollen plug obtained was then pushed
out of the pipette with a wire rod onto a glass slide.
The pollen was dispersed with a drop of distilled
water and then a coverslip was put in place. The
slide was then scanned under 40x for the presence
of tagged microcapsules.

Results and Discussion

A total of 300 honey bee foragers was inspected
for contamination with the dye-tagged Penncap-M.
Two hundred-twenty of the foragers were pollen
collectors, for which the daily sample size ranged
from 9 to 28.

Fig. 1 illustrates the daily percentage of collected
foraging honey bees contaminated with microcap-
sules. Pollen contamination remained high
throughout the sampling period, ranging from
100% on the 1st 2 days postspray, to a low of 32%
on the 9th day postspray. A total of 172 of the 220
(79.2±6.9% SE) pollen foragers sampled over the
10-day period had pollen loads contaminated with
microcapsules. Gut contamination ranged from
87% on the 2nd day postspray, to a low of 10% on
the 8th and 9th days postspray. A total of 115 of the
300 (38.4±8.9%) foragers sampled over 10 days
had midgut contamination with microcapsules.
Pollen and midgut contamination averaged 67% of
all sampled foragers for the entire 10-day sampling
period.

The results of the examination for stored pollen
contamination are shown in Table 1. Examined
pollen storage cells that were positive for the pres-
ence of dye-tagged Penncap-M ranged from a low
of 0% for colony 7, to a high of 15% in colony 5. An
average of 9.9% of all sampled pollen storage cells
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was found to be contaminated with microcapsules.
These data provide evidence of the prolonged

field hazard of Penncap-M for foraging honey bees.
Significant numbers of honey bee foragers, i.e.,
40%, became contaminated with microcapsules as
much as 9 days following treatment. A hazard of
this magnitude provides strong rationale for
restricting the use of this material to nonbloom pest
control situations only.
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Footnotes

1Hymenoptera: Apidae.
2Oregon Agric. Exp, Stn. Tech. Paper No. 5382. Received for

publication Jan. 9, 1980.
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Colony
no.

Exposed to
treated area

Length of
exposure

No. of frames No. of pollen
examined cells examined

No. of pollen
cells

contaminated
%

contamination
1 treatment day 192 h 3 360 50 13.9
2 treatment day 192 3 302 29 9.6
3 48 h post-spray 192 3 220 Il 5.0
4 48 h post-spray 192 4 308 29 9.4
5 96 h post-spray 168 40 6 15.0
6 96 h post-spray 168 40 3 7.5
7 144 h post-spray 120 42 0 0.0
8 144 h post-spray 120 42 6 14.3

17 1354 134 9.9%
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Table 1.Contamination of pollen storage cells from colonies exposed to bloom treated with Penncap-M.


