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ABSTRACT. The efficacy of five local spices, namely - Hot pepper (Capsicum annum L.), Black
pepper (Piper guinense Schum and Thonn), Sweet basil (Occimum canum Sim), African nut-meg
(Monodora myristiea Dunal), and Ginger (Zingiber officianale Ross) with conventional insecticide
Dichlorvos against the D. maculatus was studied under ambient laboratory conditions. The plant
parts were pulverized into powders and applied at the rate of 1.0,2.0 and 3 .Ogper 25g of disinfected
tilapia fish. The same amount offish was treated with 5m! of 1.0,2.0 and 3.0 percent solution of
conventional insecticide (Dichlorvos) and air dried for 2hrs. Ten newly hatched 1st instar larvae
(24hrs old) ofD. maculatus were introduced into each powdered dried fish in separate beakers. The
same numbers oflarvae were also introduced to untreated dried fish to serve as control. Observations
on the mortality and developments were recorded daily until the larvae pupated. Each ofthe treated
smoked fish showed significant (P<O.05) effect on the larval mortality and development when
compared with the control. The P guinense was as efficacious as Dichlorvos in killing all the larvae
(100%) at all concentrations before pupation. o. canum gave the second best mortality results
(50.00,63.33 and 100%), while the other three spices resulted in less than 50% mortalities at all the
rates of application. The spice powders were also observed to have extended the larval
developmental period, where larval duration was extended from a mean 30.50days in the control to
up to 53.83days when treated with 0. canum. These observations suggested that the spices tested are
effective in the control ofD. rnaculatus.
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INTRODUCTION
Smoked dried fish is the most widely

distributed and cheapest animal protein product
in Nigeria (FDF, 2005). It provides about 20
percent protein and essential amino acids,
vitamins, polyunsaturated fatty acids and
minerals comparable with that of eggs, milk and
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meat in nutritional value (FAO, 2004). It is also
very important in terms of income generation,
poverty alleviation and provision of raw materials
to feed industries (FDF, 2005).

However, studies have shown that high
proportion of dried fish is infested by several
species of insects including: D. maculatus, D.
frischi, D. ater and Necrobia rufipes, with D.
maculatus as one of the major pest (Osuji, 1974;
Ezeuh, 1982; Don-Pedro, 1989). This pest
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account for about 71.S% of dried fish infestation
recorded in most of the producing areas with a
substantial loss in dry weight of about 43 to
62.7% from both larvae and adult (Osuji, 1974).

Lale and Sastawa (1996) estimate the loss
caused by same pest over a 3-month storage
period in northern Nigeria at 13-17%. Odeyemi
et al. (2000) also estimated the losses of dried
fish in Nigeria during storage at SO%.

Attempts were made by several workers to
control this destructive beetle on dried fish and
these were largely based on the use of physical
means and synthetic chemicals (Osuji, 1974;
Talabi, 1983; UNDFW, 1988; Ashamo and
Ajayi, 2003). Although many synthetic
chemicals are effective against these pests, the
general use of such chemicals to protect stored
fish has been hampered by report of health
hazards, high cost of purchase and less
susceptibility of Dermestes maculatus larvae
(Boeke et al., 2001; Odeyemi et al., 2000;
Amusanand Okorie, 2002).

In view of health hazards of synthetic
chemicals, this study sought to search for natural
preservation material that are cheap, easily
accessible and consumer friendly. We reported
on the effects of five local spices on the mortality
and development oflarvae ofD. maculatus.

MATERIALS AND METHODS
Dried sample of five local spices, namely,

Hot pepper (Capsicum annum L.), Black pepper
(Piper guinense Schum and Thonn), Sweet basil
(Occimum canum Sim), African nut-meg
(Monodora myristica Dunal), and Ginger
(Zingiber officianale Ross) were purchased from
Sokoto central market in Sokoto State. The
spices were washed with clean tap water,
Dermestes maculatus dried at 40°C for Shrs in
laboratory drying cabinet, milled into fine
powders using electric kitchen grinder and
sieved using a 0.2mm mesh sized sieve,
following the methods of Adedire and Lajide
(2000) and Akinwumi et a/'(2006). Each of the
plant powder was labelled and kept in a separate
plastic container and placed in cool dry place.
Ten pairs of adult D. maculatus were obtained
and kept under ambient laboratory conditions in
glass jar and fed on disinfected Tilapia fish. The

jars were covered with Muslin cloth and wet
cotton wool was supplied to provide the moisture
requirements for oviposition as suggested by
Hills (1990). The adults laid eggs that hatched
into larvae and metamorphosed to pupae. These
pupae were then picked up and transferred into
separate jar to obtain newly emerged adults,
which were used to raise 1st instar larvae (24hrs
old) for the experiments. Twenty five (g) of dried
disinfected Tilapia fish kept in a separate beaker
(SOOml) was treated with varying amounts (1.0,
2.0 and 3 .Og) of each of the five selected spice
powders and marked accordingly.

Corresponding amount of fish was treated
with Srnl of 1.0, 2.0 and 3.0 percent solution of
conventional insecticide (Dichlorvos) and air
dried for 1-2hrs. The same weight of untreated
fish was also kept as control. Ten (10) newly
hatched first ins tar larvae (24hrs old) were
obtained from the culture and introduced into
each of the beakers containing dried fish with
varying amounts of spices powder or Dichlorvos
and then covered with muslin cloth. The same
numbers of larvae were introduced into the
beaker containing untreated dried fish to serve as
control. The experiment was replicated three
times and observations were made on mortality,
survival and duration of larvae. Data obtained
were subjected to analysis of variance (ANOVA)
using General Linear Model (SPSS, 2007);
means found to be significant were separated
using Duncan Multiple Range Test (DMRT) at
S% level of significance (p<O.OS).

RESULTS
The effects on the mortality and larval

development of D. maculatus on dried Tilapia
fish dusted with different amounts of various
spices and Dichlorvos are presented in Table 1.
All larvae exposed to (1.0, 2.0, and 3.0g) of P
guienesis died before pupation showing equal
effectiveness with the conventional insecticide
Dichlorvos (100%). The second highest larval
mortality of 50,63.33 and 100% was observed
with 0. canum, followed byMonodora myristica
33.33,40.00, and43.33%, followed by C. annum
(20.00, 30.00 and 43%), while the least larval
mortality was observed on fish dusted with Z.
ofjicinale (23.33, 30.00 and 36.66). These were
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significantly different (P<0.05) when compared
with the untreated control. The effect of spices
powders on larval duration showed extended
larval duration when compared with control; the
highest survival period before pupating was
observed on larvae reared on dried fish treated
with 0. canum (49.83 and 53.83) at application
rate 1.0 and 2.0g), followed by Monodora
mynstica (40.00,42.00, 43.17), Zingiber
officinale (38.67,41.67 and 40.83) and capsicum
annum (31.17,36.67 and 37.33) at application
rate (1.0, 2.0, and 3.0g), with untreated control
having a larval duration of 30.5, these were
significantly different at (P< 0.05).

DISCUSSION
The higher mortality recorded during the

experiment with P guienensis before pupation can
be attributed to itshigh fumigant effect aswas earlier
reported by Ivbijaro andAgbaje (1986);Adedire and
Lajide (2000). The effectiveness of 0. cannum at
higher concentration against Zabrotes subfasciatus
(Bohemen) on dried pinto beans is due to its
toxicities as reported by David et al., (1993) and by
0. cannum. However, the low larvalmortalitieswith
10. myristica, Z ojJicinale and C. annum could be
due to the low toxicities of the plant materials as
reported by Lale (1995), Ahmed and Ahmed
(1991) and Ivbijaro and Agbaje (1986).

Table 1: Development and Mortality of larvae of Dermestes maculatus Fed on Dried Fish Dusted
with Five Spices or Treated with the Conventional Insecticide, Dichlorvos

Treatment Mean Mean Survival Mortality Mean
Rate number of larval of of larvae number of
g/25g offish larvae duration larvae (%) larvae

introduced (days) (%) pupated

African nut-meg 1 10 40.00be 66.67ab 33.3yd 6.67ab
(Monodora 2 10 42.00b 60.00bc 40.00cd 6.00bc
myristica) 3 10 43.17b 56.66cd 43.33~d 5.67cd

Ginger (Zingber 1 10 38.67oe 76.67ab 23.330d' 7.667ab
officina/e) 2 10 41.67bc 70.00ab 30.00de 7.00ab

3 10 40.83bc 63.33ab 36.66cd 6.33ab

Pepper Fruit 10 31.17cf 80.00" 20.00f 8.00a
(Capscicum 2 10 36.67cd 70.00ab 30.00de 7.00ab
annum) 3 10 37.33bc 56.66,·d 43.33cd 5.67cd

Black pepper 1 10 16.67h O.OOf 100.00" O.OOf
(Piper 2 10 10.67i O.OOf 100.00a O.OOf
guienensis) 3 10 5.67j O.OOf 100.00" O.OOf

Sweet basil (0. 1 10 49.83a 50.00de 50.00bc 5.00de
canumi 2 10 53.83" 36.00c 63.33b 3.66c

3 10 10.00i O.OOf 100.00" O.OOf

Dichlorvos (D D 1 10 r.oo O.OOf 100.00" O.OOf
VP) 2 10 l.Ory O.OOf 100.001l O.OOf

3 10 l.Ory O.OOf 100.00a O.OOf

Control 10 30.50c 73.33ab 26.66d" 7.33ab

S.E ± 1.85 ±5.30 ±5.30 ±0.53
Means in each column followed by the same letter are not significantly different (P>O.05).
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