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ABSTRACT

The cigarette beetle, Lasioderma serricorne (F.) (Coleoptera: Anobiidae), is a major
insect pest that can cause total damage to durable stored commaodities of plant and
animal origin. It is a major pest of stored tobacco, flours, dry mixes, dried fruits and
other products kept in kitchen cabinets, hurricane food supply storage containers, and
other areas in the home. This study was carried out to evaluate the food preference of
the cigarette beetle on five Nigerian carbohydrate-based foods: plantain chips, yam
chips, yam flour, cassava flour and baked cassava flakes (garri) under laboratory
conditions of 27.7 + 3.9°C temperature and 78.7 £ 8.5% relative humidity. Ten 1-3
days old cigarette beetles were introduced into vials containing different food media
and left to stand for 7 days. At the end of the 7 days period, the introduced adults was
removed and data were collected on adult mortality, developmental period, the
number of F1 emerged adults, weight loss of the kept food. The mean mortality
recorded for cassava flakes (garri) (10.00) was significantly (p<0.05) higher than the
values observed in other food produce. Also, there was neither adult emergence nor
weight loss from cassava flakes (garri). Plantain chip had significantly (p<0.05)
higher number of emerged adults (265.75) than the respective values in other studied
food. Also, median development period (37.00) was lowest in plantain chips and the
weight loss (2.55) from plantain chips was significantly (p<0.05) higher than that from
other food produce. It was concluded that plantain chip was suitable for the growth
and development of cigarette beetles; implying that it was susceptible to the infestation
of the beetle. Hence, appropriate preservative measures need to be put in place in
order to avoid the infestation and economic damage of plantain chips by L. serricorne.
KEY WORDS: Lasioderma serricorne, plantain chip, yam chip, yam flour, cassava
flour and baked fermented cassava flakes

INTRODUCTION
The cigarette beetle, Lasioderma serricorne (F.) (Coleoptera: Anobiidae), is a
major pest of stored products. It is a commonly encountered stored-product pest in the
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home and has long been associated with humans (Lu et al., 2012). L. serricorne (F.)
causes significant damage to durable stored commodities of plant and animal origin.
Besides it being the most damaging pest of stored tobacco, the cigarette beetle is also a
major pest of many stored food products including flours, dry mixes, dried fruits such
as dates and raisins, cereals, cocoa, coffee beans, herbs, spices, nuts, rice, dry dog food
and other products kept in kitchen cabinets, hurricane food supply storage containers,
and other areas in the home (Dimetry et al., 2004; Babarinde et al., 2008a; Mahroof
and Phillips 2008; Edde et al., 2012). Since carbohydrate is a major staple food in
many developing countries, where storage facilities are used to store diversed
agricultural produce (Babarinde et al., 2008b), there is the need to evaluate the
susceptibility of some major carbohydrate-based food to L. serricorne.This is because
the anobiid beetle is a polyphagous early colonizer (Babarinde et al.,2008a).

Non-food products that it infests include dried plants and herbarium
specimens, dried floral arrangements, potpourri, decorative grapevine wreaths,
prescription drugs and pills, medicinal herbs, pinned insects, furniture stuffing and
bookbinding paste (Yu et al., 2011). Although adults have been reported as an
occasional feeder, most of the damage to stored products is caused by larvae (Yu,
2008). This study is aimed at assessing the suitability of some selected carbohydrate-
based Nigerian food (yam chips, yam flour (elubo), cassava flour (lafun), cassava
flakes (garri) and plantain chips) for development and reproduction of L. serricorne.

MATERIALS AND METHODS

Collection and preparation of food materials.The experiment was carried
out on different food products which included plantain chips, yam chips, yam flour
(elubo), cassava flour (lafun) and cassava flakes (garri). The food products were
obtained from the Abule-Oja Local Market, Yaba, Lagos, Nigeria (6.517°N, 3.384°E).
Prior to the experiment, the foodstuff was stored in the deep freezer for a period of 2
weeks to ensure that they were free from infestation by any postharvest insects or
pathogens. The food products were later conditioned to room temperature before they
were used for the experiment.

Collection and culture of Lasioderma serricorne. Adult experimental beetles
were obtained from the cultures in Cocoa pops cereal in a laboratory stock at the
Nigerian Stored Products Research Institute (NSPRI) Lagos, Nigeria. Adult beetles
were initially reared in the laboratory under a diet of cocoa pops at a temperature of
28+ 5°C and 70 + 5% RH. Fifty (50) pairs of newly emerged (1 — 3 day old) adults
were placed in jars containing the various food produce. The jars were covered with
perforated lids to allow for aeration and left to stand for 7 days to allow for
oviposition. The parent insects were removed afterward and the jars were covered with
pieces of cloth fastened with rubber bands to prevent contaminations of the foodstuff
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and escape of the beetles. The subsequent emerging progenies were then used for the
experiment.

Adult mortality assessment.Ten (10) g of each food was measured into
different vials. This was replicated four times for each food produce. To each vial, ten
1 -3 day old L. serricorne adults were introduced. After introducing the insects, the
mortality of the insects in each vial was recorded daily for 7 days. At the end of the 7
day period, both the dead and living adult insects were removed and the vials were
kept to obtain data on adult emergence.

Adult emergence. Adult emergence was assessed at the 20 days after adult
removal. During this period, the jars were inspected daily and the number of F1 adults
that emerged were counted and recorded.

Weight Loss Assessment. Percentage weight loss (PWL) was calculated using
the formula:

PWL = P—P, X 100
P1
Where;
P. = Initial weight of food produce.

P, = Final weight of food produce.

Assessment of median development time.The median development period
was estimated as the time (days) from the middle of the oviposition period to the
emergence of 50% of the F1 progeny.

Experimental design and statistical analysis. The experiment was laid out in
completely randomized design and data obtained were graphically presented as mean
values of four replicates and 95% confidence interval (CI) using Microsoft Excel 2013
(Microsoft Corporation, USA).

RESULTS AND DISCUSSION

There was no significant (p>0.05) difference between the mean mortality
observed in yam chips (1.75), yam flour (2.00), plantain chips (1.75) and cassava flour
(2.50) as shown in (Figure 1). However, the mean mortality (10.00+0.00) recorded for
cassava flakes (garri) was significantly higher (P<0.05) than those for other food
produce.

The number of emerged adults from plantain chips (265.75) was significantly
higher (P<0.05) than those from other food produce; while there was no adult
emergence in cassava flakes (garri). Significant (p<0.05) difference was recorded
among the number of emerged adults from yam chips (164.75), yam flour (185.75) and
cassava flour (74.50) (Figure 2).

In Figure 3, cassava flour had the highest median development period (MDP)
(71.25) and differ significantly (p<0.05) from other produce. No reproductive
development in cassava flakes (garri) (0.00). The median development period in yam
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chips (38.50) and plantain chips (37.00) differ significantly (p<0.05) from that of yam

flour (43.00).
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FIGURE 1. Mortality of L. serricorne after exposure to five Nigerian carbohydrate-based foods (Cl= Confidence
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FIGURE 2. Adult emergence of L. serricorne after exposure to five Nigerian carbohydrate-based foods
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The percentage weight loss from the food produce was highest in plantain
chips (2.55) and differed significantly (P<0.05) from the weight loss in yam chips
(1.63), yam flour (1.60) and cassava flour (1.55). No weight loss was recorded in garri
(0.00) (Figure 4).

This study assessed the effect of different carbohydrate-based produce on the
mortality, adult emergence and median development time of L. serricorne as well as
the effect of the insect on the weight loss from the food produce. The highest mortality
of cigarette beetle was observed in cassava flakes. Also, there was neither adult
emergence nor weight loss from cassava flakes. These results suggest that the produce
was not suitable for the survival of cigarette beetle. Unlike cassava flakes, cassava
flour supported the growth of cigarette beetles.

The emergence of adults also resulted in significant weight loss from cassava
flour although it was observed that, the number of emerged adults and the median
development time for cigarette beetle in cassava flour were significantly lower and
higher respectively, than those recorded for other foods. The result of the present study
does not agree with Babarinde et al. (2008a), who studied the damage potentials of L.
serricorne on six crop materials and reported that L. serricorne evoked the highest
damage on cassava chips. There are two types of cassava chips-the sweet and the sour
chips. The chips used in this study were the sour type with much higher cyanide
content. It is very likely the cassava chips used by Babarinde et al (2008a) were the
sweet type. This could have resulted in the result found in their study.

Yam chips and yam flour supported the growth and development of cigarette
beetle. This is similar to findings by Allotey & Unanaowo (1993) who reported that
dried yam supported cigarette beetles biology. Plantain chips appeared to support the
development of cigarette beetles more than any other food produce used in this study.
Although adult mortality was similar in all food produce, plantain chips produced a
significantly higher number of emerged adults as compared with other food produce.
Also, median development time was lowest in plantain chips and the weight loss from
plantain chips was significantly higher than that from other food produce. This is in
conformity with findings by Babarinde et al. (2010) who reported that plantain chips
are prone to Trogoderma granarium attack.

The susceptibility of plantain chips and other food produce to cigarette beetle
may be due to factors such as the texture (crispy or bristle nature) and the nutritional
(biochemical) composition, which have been reported to predispose chips and flours to
storage insect attack (Campbell & Runnion, 2003; Wong & Lee, 2011; Ajayi &
Rahman, 2006; Ogedegbe & Edoreh, 2014). The possible cyanide and lactic acidic
content (sour taste) of the cassava feedstock (especially the cassava fakes (garri)) when
compared with the other studied food type may be responsible for the low or no
growth and development of cigarette beetle. As the amount of lactic acid and cyanide
content produced during fermentation has been reported to affect its quality (Amoa-
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Awua et al., 1996; Achinewhu et al., 1998; Uzomah et al., 2001). Also, some plants
have numerous chemical compounds with insecticidal and repellent properties which
can retard the growth and development of storage insects (Hatil, 2009).

CONCLUSIONS

In conclusion, this study reveals that plantain chips are suitable for the growth
and development of cigarette beetles, while cassava flakes (garri) was less suitable.
Hence, appropriate preservative measures need to be put in place in order to avoid the
infestation and economic damage of plantain chips by L. serricorne.
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