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ABSTRACT
For effective monitoring of cigarette beetle, Lasioderma serricorne, five different types of monitoring traps i.e.,
STORGARD® THINLINE™ CB and COMBI™, STORGARD DOME® CB, New Serrico trap baited with sex
pheromone 4S, 6S, 7S - serricornin and Diamond trap were compared with traditionally used Light Beetle trap for
their efficacy in three tobacco warehouses of Lakson Tobacco Company Ltd. Mardan, NWFP, Pakistan during
2003-04. The experiment was laid out in Randomized Complete Block Design with four replications. Population
dynamics of beetles trapped on each type of trap throughout the year showed that STORGARD® THINLINE™ CB
was the most effective trap for close monitoring of Lasioderma serricorne with highest (3.35) beetles followed by
New Serrico trap with the value of 2.47. Minimum (0.58) beetles were documented for Light Beetle trap. The
results further showed that maximum beetles were trapped during the month of August, 2003. Hence for effective
monitoring of L. serricorne, use of STORGARD® THINLINE™ CB trap and application of control measures like
fumigation, temperature manipulation, insect growth regulators, and use of conventional insecticides in the month
of August is recommended for preservation of tobacco products in factories, retail stores, and warehouses.

INTRODUCTION
The cigarette beetle, Lasioderma serricorne
(Fabricius), is arguably the most ubiquitous of all
stored-product insects. It occurs throughout the
tropical and subtropical regions of the world, and
although low temperature and humidity restrict its
growth, yet it occurs commonly in warm buildings
throughout the temperate regions (Arbogast et al.
2003). It breeds on a wide variety of commodities,
including both plant and animal materials (Howe,
1957; LeCato, 1978; Ashworth, 1993), and is one
of several beetle pests that commonly infest
warehouses and retail stores (Arbogast et al. 2000,
2002). It is the most serious threat to cured
tobacco during storage, manufacture, and at retail
outlets. Worldwide yearly loss of stored tobacco
due to Lasioderma serricorne is estimated
conservatively at 1%. It is found in tobacco
products such as cigarettes, cigars, and even
chewing tobacco (Ryan, 1995). In Pakistan, 73%
of tobacco is grown in NWFP (Anonymous,
2003). Therefore most of the cigarette
manufacturing companies run their business here.
Cigarette beetle is a major insect damaging both
raw and manufactured product in warehouses of
these companies. The foundation of a successful
pest management program is an effective
monitoring system that supplies information not
only on the number and type of pests present but
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also detects changes in pest populations over time,
locates foci of infestation and routes of entry
(Burkholder, 1990). Early detection and location
of infestation through improved monitoring
reduces risk by permitting application of pesticides
only when and where they are needed.
Research over the last two or three decades has
produced a variety of traps that are effective in
detecting insect pests (Burkholder, 1984, Vick et
al. 1990, Mullen, 1992). Pheromone lures have
been identified for many of the stored-product
insects. Some synthesized lures have been
commercially developed and a variety of trap
designs are available. Ryan (1995) recommended
conducting trials before choosing a particular trap.
Traps have been very effective for monitoring
stored-product pests of commodities having few
species e. g. tobacco (Anonymous, 2000).
Taking the above studies into consideration, an
experiment was designed to effectively monitor L.
serricorne by using different beetle traps and to
study population dynamics of the beetle over time
so as to identify proper time of preventive and
control measures implementation in the tobacco
warehouses.
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MATERIALS AND METHODS
Studies on effective monitoring of Cigarette Beetle
- Lasioderma serricorne in tobacco storages of
NWFP, Pakistan were conducted from July, 2003
to June, 2004 in three tobacco warehouses of
Lakson Tobacco Company Ltd. Mardan, NWFP
Pakistan namely GLT, Ismaila and Adina.
Following Six types of traps were used to detect
and monitor L. serricorne:A. STORGARD® THINLINE™ CB, TRE´
CE´® , Salinas, CA
B. NEW SERRICO TRAP Pheromone Baited,
manufactured by Fuji Flavor Co. Ltd., Japan
C. LIGHT BEETLE TRAP applied with Sticky
material (3 Volume of Non-medicated Castor
Oil with 1 Volume of Brown Resin).
D. STORGARD® THINLINE™ COMBI™,
TRE´ CE´®, Salinas, CA, baited with
cigarette beetle and confused flour beetle/red
flour beetle pheromone lures.
E. STORGARD® DOME™ TRAP TRE´ CE´®,
Salinas, CA, baited with mixture of plant oil
and CB lure.
F. DIAMOND TRAP, Cooper Mill Ltd. RR3,
Madoc, Ontario Canada K0K 2K0
The trap density was maintained at a rate of 1 trap
per 25,000 cubic feet (708 m3) of covered area.
Beetle traps were distributed throughout the
warehouse & attached to the walls at the heights of
1–2.5 meters for easy counting of trapped beetles.
Temperature and relative Humidity (R.H) of the
area was measured through thermo-hydrograph.
All traps & lures were replaced after 6 weeks
period (Ryan, 1995). The experiment was laid out
in Randomized Complete Block (RCB) design
with four replications. Observations on the number
of beetles trapped on each trap were recorded
weekly by removing beetles carefully from sticky
traps, counted on-site and preserved in
Formaldehyde solution min. 37% (E. Merck,
Germany). The data thus obtained were subjected
to Analysis of variance and means were separated
using Least Significant Difference (LSD) test.
RESULTS AND DISCUSSION
Number of Beetles Trapped
Table I showed that trapping efficiency of
different traps as significant. Maximum (3.35)
numbers of L. serricorne were captured on
STORGARD® THINLINE™ CB trap followed
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by New Serrico trap with 2.47 beetles. Minimum
(0.58) number of trapped beetles was recorded on
Light beetle trap. Beetles attracted by Light beetle
trap and Diamond trap were statistically similar
i.e., 0.58 & 0.74 respectively. Similarly no
significant difference was observed between the
trapping
efficiency
of
STORGARD®
THINLINE™ COMBI™ (1.88 beetles) and
STORGARD® DOME™ (1.79 beetles) trap.
Population at GLT (1.45 beetles) and Adina (1.41
beetles) did not differ significantly while the
population at Ismaila (2.55 beetles) was maximum
and significantly different from the rest of
warehouses. Ryan (1995) reported the use of New
Serrico trap with 90% trap of L. serricorne males.
He further reported Flit-Trak® CB (presently
STORGARD® DOME™ CB) with high trap catch
efficiency.
The STORGARD® THINLINE™ CB traps were
the most effective, since they are manufactured
specifically for cigarette beetles (CB: Cigarette
Beetle). Light beetle trap was least effective due to
its traditional use since a long time in the
warehouses. L. serricorne became used to it and it
is no more effective in monitoring this insect.
Ryan (1995) recommended the use of pheromone
trap for effective monitoring of L. serricorne.
Pheromone traps are now the industry standard
and most perform equally well. These results are
strongly supported by the findings of Buchelos
and Papadopoulou (1999) who captured 95.4% L.
serricorne with use of pheromone-baited traps.
Pierce (1994) used pheromone-baited traps to
locate infestations of cigarette beetle. Heeman
(1995) compared light traps with pheromone traps.
He found that for every beetle caught in the light
trap, between 10 and 15 were caught in the
pheromone traps (1:12.5). Davis et al. (1999)
reported pheromone traps superior to light traps
due to their small size, no electricity requirement,
and low maintenance. Sannino et al. (2003) and
Papadopoulou (2001) reported no significant
difference in the efficiency of adhesive traps.
However, a significant difference was observed
between the adhesive traps and control. Mean
population of L. serricorne in Ismaila warehouse
was high due to the nearby presence of tobacco
centers and sheds for tobacco handling.
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Table I

Mean number of L. serricorne captured on traps in different locations
Traps

Location

Mean
A

B

C

D

E

F

GLT

3.11

1.67

0.38

1.46

1.47

0.60

1.45 b

Ismaila

4.33

3.92

0.92

2.46

2.39

1.26

2.55 a

Adina

2.62

1.82

0.44

1.73

1.50

0.35

1.41 b

Mean

3.35 a

2.47 b

0.58 d

1.88 c

1.79 c

0.74 d

Means within a row and column followed by different letters differ significantly at 5% level of significance using
LSD test.
Table II

Cumulative population dynamics of L. serricorne over time
Month

Cumulative population of trapped beetles

Jul, 03

1.71 cd

Aug.

4.56 a

Sep.

3.05 b

Oct.

0.91 de

Nov.

0.16 ef

Dec.

0.04 ef

Jan. 04

0.01 f

Feb.

0.08 ef

Mar.

0.28 ef

Apr.

1.42 cd

May

1.83 c

June

1.20 cd

Means within a column followed by different letters differ significantly at 5% level of significance using LSD test.
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Population Dynamics of L. serricorne Over Time
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Fig. 1. Cumulative population dynamics of L. serricorne overtime.

The data revealed significant difference in the
population of L. serricorne over time. Table II
indicates that maximum population (4.56 beetles)
was recorded during the month of August, 2003.
Minimum (0.01 beetles) population was recorded
during the month of January, 2004, which did not
differ significantly from the population recorded
during the month of November, December, 2003,
February, and March, 2004 (Fig. 1). Table III
shows a highest temperature (42˚C) was recorded
during August 2003. Relative humidity was 65 and
64% during August and September, 2003
respectively. Lowest temperature (20˚C) and
highest R.H (76%) was recorded during the month
of January 2004. These findings show that lower
temperature and higher R.H suppressed the
population build up of L. serricorne. Population
increased as R.H increased from 59% till
maximum at 65% and then gradually decreased till
minimum at 76% R.H. Ryan (1995) reported 65%
R.H as the most favorable standard for
development of L. serricorne population.

These findings are in agreement with those of
Buchelos and Trematerra (1998) who observed L.
serricorne in tobacco stores from June to October
with a marked increase between August and early
September. Sannino et al. (2003) also reported
maximum L. serricorne flying activity in summer,
reflecting its higher temperature requirements.
Similarly Athanassiou et al. (2002) carried out
survey and mass trapping of L. serricorne from
January to December, 1998 with weekly data
collection. Catches were recorded from the end of
April up to the first week of November with a
population peak in the middle of August. These
findings are also in agreement with Howe (1957)
who reported 28-32˚C as optimum temperature for
100% increase in L. serricorne population per
week.
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Table III
Month

Mean Temperature & Relative Humidity data of the area
Temperature (˚C)
Min.
Max.

Relative Humidity (%)

(2003)
July
August
September
October
November
December

19
21
14
12
4
1

41
42
37
38
34
25

61
65
64
59
68
74

2
2
9
12
16
18

20
27
34
38
41
42

76
66
51
51
38
43

(2004)
January
February
March
April
May
June

Based on the above discussion, it is concluded that
STORGARD® THINLINE™ CB was the most
effective trap for monitoring of L. serricorne while
light beetle trap was least effective. Similarly, it is
concluded from Fig. 1 that higher temperature
(42˚C) and favourable Relative Humidity (65%)
during the month of August have encouraged
higher beetle population. Hence for close
monitoring of L. serricorne round the year, use of
STORGARD® THINLINE™ CB trap and
control/preventive measures application during the
month of August is recommended for preservation
of tobacco products in factories, retail stores, and
warehouses.
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