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SUMMARY

Insect screens are often used in tobacco facilities to exclude
insect pests. Previous studies using laboratory cultures
indicated that screens with openings smaller than 1.0 mm
are adequate to prevent the passage of the cigarette beetle,
Lasioderma serricorne. The beetles from natural popula-
tions are rather heterogeneous, and their body sizes may
vary. Studies were conducted to confirm the relationship
between mesh sizes and the body sizes of the cigarette
beetles that can pass through the screens and to elucidate
the size distribution of wild beetles. The results revealed
that meshes can protect against beetles whose thorax width
is larger than the openings in the mesh. Additionally, the
widths of the prothoraxes of wild beetles captured in
pheromone traps, which were generally considered to be
male, ranged from 727-1070 um (N = 169), and approxi-
mately 90% of the beetles had thoraxes that were narrower
than 1000 pm. These data led to the conclusion that a 1.0 mm
opening mesh is insufficient to protect against the cigarette
beetle. Thus, Tyler standard #24 mesh (= US standard
#25 mesh: 0.71 mm opening/sieve size) is recommended as an
insect screen for tobacco facilities. [Contrib. Tob. Nicotine
Res.] 30 (2021) 25-28]

ZUSAMMENFASSUNG
In tabakverarbeitenden Betrieben werden hédufig Insekten-

schutzgitter eingesetzt, um Schidlinge fernzuhalten.
Friithere Studien mit Laborkulturen deuteten darauf hin,
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dass Schutzgitter mit Offnungen von unter 1,0 mm geeignet
sind, um das Eindringen des Tabakkifers Lasioderma
serricorne zu verhindern. Kifer aus natiirlichen Populatio-
nen sind eher heterogen und ihre Korpergrofle kann vari-
ieren. Es wurden Studien durchgefiihrt, um den Zusammen-
hang zwischen der Maschenweite und der KorpergrofB3e der
Tabakkéfer, die durch den Insektenschutz gelangen, zu
bestitigen, sowie die Grofenverteilung bei Wildkéfern zu
untersuchen. Die Studien ergaben, dass Schutzgitter vor
Kifern, deren Thoraxbreite grofer ist als die Weite der
Maschen des Insektenschutzgitters, schiitzen kdnnen. Zu-
dem lag die Breite des Prothorax von in Pheromonfallen
gefangenen Wildkéfern, die grundsdtzlich als ménnlich
klassifiziert wurden, zwischen 727—1070 pm (N = 169) und
bei ca. 90% der Kéfer lag die Thoraxbreite bei unter
1000 um. Aus diesen Daten ergab sich die Schlussfolge-
rung, dass eine Maschenweite von 1,0 mm fiir den Schutz
vor Tabakkéfern nicht ausreicht. Daher wird das Tyler
Standard #24 Mesh (= US Standard #25 Mesh: 0,71 mm
Offhung/Maschenweite) als Insektenschutzgitter fiir tabakver-
arbeitende Betriebe empfohlen. [Contrib. Tob. Nicotine Res. ]
30 (2021) 25-28]

RESUME

Des moustiquaires sont fréquemment utilisées dans les
installations de traitement du tabac afin d’éloigner les
insectes nuisibles. Par le passé, des études recourant a des
cultures en laboratoires indiquérent que les moustiquaires
avec des mailles d’une taille inférieure a 1,0 mm offraient



une protection adéquate contre les incursions du lasioderme
dutabac (Lasioderma serricorne). Les coléopteres issus des
populations naturelles présentent des caractéristiques plutot
hétérogenes et la taille de leur corps peut varier. Des études
furent menées dans le but de confirmer la corrélation entre
la taille du maillage et les dimensions corporelles des
lasiodermes du tabac capables de se faufiler a travers les
moustiquaires et d’expliquer la répartition par taille des
coléoptéres sauvages. Les résultats révélérent qu’un
maillage pouvait offrir une protection contre les coléopteres
dont la largeur du thorax était supérieure a la taille des ori-
fices du maillage. En outre, les largeurs du prothorax des
coléoptéres sauvages capturés a l’aide de piéges a
phéromones sexuelles, qui furent, en régle générale,
considérés comme des individus males, variaient entre 727
et 1070 um (N = 169) et environ 90% des coléopteres
présentaient un thorax plus étroit que 1000 pm. Ces
données permirent de conclure qu’une ouverture des
mailles de 1,0 mm ne suffisait pas a se protéger des
lasiodermes du tabac. Par conséquent, la norme Tyler #24
mesh (= norme américaine #25 mesh: 0,71 mm ouverture
de filtration/calibre du tamis) est recommandée pour les
moustiquaires dans les installations de traitement du tabac.
[Contrib. Tob. Nicotine Res.] 30 (2021) 25-28]

INTRODUCTION

Insect screens installed on doors, windows, and other
openings act as a mechanical barrier that prevents insects
from entering warehouses and manufacturing facilities.
They are available in different mesh sizes. There is a trade-
off between air permeability and insect proofing when
selecting a screen mesh - the exclusion of smaller insects
requires the installation of finer mesh screens, which
inevitably obstructs air flow. To maintain good ventilation
through windows, there is a necessity to keep the screen
resistance to airflow as low as possible. In the food indus-
try, a 16 mesh for the exclusion of stored product insects
(1) ora 14x18 or 16x16 mesh screen for flies (2) is recom-
mended.

For the cigarette beetle, Lasioderma serricorne, a 20 mesh
(or a screen with an opening less than 1.0 mm) is suggested
(3-6). Adult body size is affected by and changes with
factors such as the nutritional quality of food during the
larval stage (7).

The studies were conducted to confirm the relationship
between mesh sizes and the sizes of the cigarette beetles
that can pass through the screen and to elucidate the size
distribution of beetles from natural populations. Based on
the results, the proper/maximum mesh size will be sug-
gested for the exclusion of this important tobacco pest.

MATERIALS AND METHODS
Test insects

The cigarette beetles used in this study came from our
laboratory culture which has been maintained on tobacco
for more than 30 years. They were reared under conditions
of 27 °C, 60% relative humidity and 14 h (light phase):
10 h (dark phase) in photoperiod. The adult insects were
collected from rearing containers within one week after
emergence and supplied for the test.

Measurement of the sizes of adults passing through meshes

Four cylindrical polystyrene containers (12 c¢cm i.d. at the
bottom and 8 cm in height; sides slightly tapered), three of
which had a 10 cm ¢ hole in the bottom, were stacked on top
of each other, and polypropylene insect screens (#24 mesh:
0.66 mm opening, #20 mesh: 0.84 mm opening, and
#18 mesh: 1.0 mm opening; Innovex Co. Ltd., Tokyo, Japan)
were tucked between the containers. The top container was
closed with a lid with a 0.1 mm-mesh gauze insert (Figure 1).
Approximately 200 unsexed adults were released into the
bottom compartment and maintained under rearing condi-
tions. After 24 h, the beetles that had passed through the
screens and remained in the different compartments were
counted and the width of their prothoraxes was measured
under a microscope after they were killed by freezing.

Figure 1. Screening meshes in comparison with adult cigarette beetles (left and
center images). Test apparatus (right). Polystyrene containers (12 cm o x 8 cm) with 10-
cm holes in the bottom, between which polypropylene meshes with 0.66 mm, 0.84 mm, or
1.0 mm openings were placed, were stacked on top of each other, and the lid of the top
container was closed. Approximately 200 unsexed adults were released in the bottom
compartment.
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Measurement of the sizes of adults from natural populations

Adult cigarette beetles from natural populations were
captured by using pheromone traps (Serrico®, Fuji Flavor
Co. Ltd., Tokyo, Japan) in the area around three tobacco
factories located in Japan during July and August, 2017.
During these collection periods, 169 adults were captured,
and the width of their prothoraxes was measured in the
same manner as described above.

RESULTS AND DISCUSSION

The prothorax widths of the beetles that passed through the
screens and remained in the compartments ranged from
806-984 um (N = 14) for the #18 mesh (1.0 mm opening),
769—-839 um (N = 8) for the #20 mesh (0.84 mm opening),
and 685 pm (N = 1) for the #24 mesh (0.66 mm opening)
(Figure 2). The results suggest that the insect screens
effectively prevented the entry of beetles with a prothorax
wider than the opening size of the mesh. Only one beetle,
with a 685 pm wide prothorax, passed through a slightly
finer mesh (0.66 mm opening), possibly owing to the flexi-
bility of the polypropylene-fiber grid.
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Figure 2. Distribution of the widths of prothoraxes of the
laboratory-reared cigarette beetles that passed through #24
(open bar), #20 (dotted bar), and #18 (filled bar) meshes.

The widths of prothoraxes of the adults captured in the
pheromone traps around tobacco factories, most of which
were considered to be males, ranged from 727-1070 pm
(899.6 = 73.8, mean = SD; N = 169), and no beetles with
prothorax widths narrower than 710 um were observed.
Approximately 15% of the beetles were smaller than 850 pm
and 90% were smaller than 1,000 um (Figure 3). Because
females are larger than males on average (8), females will
be excluded in higher proportions by the respective meshes.
Nevertheless, a considerable proportion of wild cigarette
beetles can pass through a 1-mm mesh, which has been
recommended in previous publication (3-6).

These screens are generally defined by mesh sizes, which
only indicates the number of threads per linear inch in each
direction, and in addition to differences between different
commercial brands, the effective opening (aperture) of the
mesh varies with the width of the threads. Tyler standard
#20 mesh (= US standard #20 mesh: 0.85 mm opening/

sieve size) is insufficient to protect against the cigarette
beetle, and Tyler standard #24 mesh (= US standard #25
mesh: 0.71 mm opening/sieve size) or an equivalent-sized
mesh, is recommended as an insect screen for tobacco
facilities.
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Figure 3. Frequency distribution of the widths of the pro-
thoraxes of the wild cigarette beetles captured in pheromone
traps around three tobacco factories in Japan during July and
August 2017. Bars represent the composition ratio (left scale), and
line represents the cumulative frequency (right scale).
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