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Results — Particle Distribution

* Aerosols insecticides are liquid insecticide formulations that are
atomized through pressure or mechanical means in particles sizes
5 — 50 micron and distribute throughout a given space
 Aerosols are increasingly used as an alternative to fumigants to
control insect pests in mills, warehouses, and processing plants
* Aerosol particle size depends on:
» Chemical properties and formulation, flow rates, nozzle type
and size, configuration, means of atomization, etc.
* Insecticidal coverage depends on:
 Spatial configuration, moving vs. static application, application
techniques, ambient conditions, cleanliness
» Entomologists and engineers at the USDA-ARS-Center for Grain

Introduction

Table 1. Median particle sizes (Dvd0) measured by the Malvern Spraytec
during experiments inside the aerosol chamber

Target Size (um)

5 min Spray
4.00 £ 0.01
19.33 £ 1.08

10 min Spray
4.27 £ 0.01
19.29 £1.28

4
16

 Alarger distribution in particle sizes was observed for the 16 um targeted
size compared to the 4 um
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The objective of this study was to investigate the effect of aerosol particle size (4 and 16 , )
um) and treatment time (5 and 10 min) on insecticidal efficacy on adults of eight > D 00N 0 N o PR E N PN
different species of stored product insects commonly found in mills, warehouses, and CONEINES & o N S
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processing plants in the United States

Materials and Methods
;‘ CB: Cigarette Beetle,

Lasioderma serricorne (F.)
B DB: Drugstore Beetle,
W Stegobium paniceum (L.)
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Figure 1. Mean (£ SE) initially affected adults (blue) and 7-day mortality (green) among
all species after a4 ym and 5 min (left) and 4 um and 10 min (right) aerosol treatment

Aerosol Exposure Chamber

Real-time data readings  There was a wide range in the number of initially affected adults

(adults on their backs and unable to move) among all species

 CB, DB, LGB, RGB, and STGB had = 97% affected adults at
both treatment times

HB: Hide Beetle,
Dermestes Maculaus Degeer

Rgfm;eej;g j;;;;)igrer * |ncrease in treatment time = Increase in affected adults

* There was little recovery from the initial aerosol treatment after
MW: Maize Weeuvil, :
Sitophilus zeamais Motshulsky the 4 |Jm and 10 min treatment

» DB, LGB, RW, RGB, STGB mortality was 281%

RGB: Rusty Grain Beetle, ,
» The HB was the most tolerant among all species

Cryptolestes ferrugineus (Stephens) ‘"

In|t|aIIy Affected

RW: Rice Weeuvil,
Sitophilus oryzae (L

Treatments: P e
* Particle size: 4 vs. 16 uym E
* Time: 5vs. 10 min. 7-day Mortality

STGB: Sawtoothed Grain Beetle,
Oryzaephilus surinamensis (L.)

i
X
4
f
i

The science you expect. The people you know.

Results — Effect on Adult Beetles

16 pm - 5 min 16 pum — 10 min

100 - 100

80 } 80
2 12

> 60 S 60
© O
< =

© 40 © 40
S~ S~

20 20

0 0

L L X Q) Q) Q QX Q) ‘b Q
m Initially Affected 7-d Mortality ® Initially Affected -d Mortality

Figure 2. Mean (Z=SE) initially affected adults (blue) and 7-day mortality (green) among
all species after a 16 um and 5 min (left) and 16 um and 10 min (right) aerosol treatment

 The larger particle size (16 um) had a more affected adults compared with
the smaller particles size (4 um)
* 268% at 5 min and 100% at 10 min among all species

 Higher mortality among all species was overserved at the 16 um treatment

o >84% at 5 min for CB, DB, LGB, MW, RGB, RW and STGB
o = 72% at 10 min for all species

Conclusions

* Affected adults # mortality

» Recovery may occur in some species If treatment is not sufficient
* 16 ym mortality > 4 ym mortality at both treatment times

 Longer treatments and larger particles sizes are more effective
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