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Abstract 

The present work was carried out in the Department of Biological Sciences, Usmanu 

Danfodiyo University, 2018, to determine the effects of three different fish foods (Clarias 

lazera, Clarias anguillaris and Clarias gariepinus) on the development of hide beetle 

(Dermestes maculatus DeGeer, 1774). The hide beetles were collected from Rimi Market in 

Kano metropolis along with the infested dried fish. The adult beetles were identified based on 

morphological features and mother culture was maintained. It was found that food type 

significantly affected the egg production with 100, 92.9 and 85.7% viability in Clarias 

gariepinus, Clarias anguillaris and Clarias lazera respectively at p<0.05 . They passed 

through a mean of 7 larval instars on Clarias gariepinus with mean larval survival of 33.3%, 

6 mean larval instars on Clarias anguillaris with mean larval duration of 46.25 and 5 mean 

larval instars when fed with Clarias lazera showing a mean larval survival of 88.9%. The 

highest (90.9%) mean pupal survival of the insect was recorded in Clarias anguillaris 

followed by those fed with Clarias lazera (79.2%) and Clarias gariepinus (57.0%).  
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Introduction 
Fish is one of the major animal protein 

sources and it is being used increasingly 

because of its availability and nutritional 

value (Florent et al., 2015). It is also used 

to correct protein deficiency in human 

diets in the tropics. With its high protein 

content, it serves as a natural supplement 

for cereals and red meat staples in the 

human diet. Consumption of fish provides 

important nutrients to a large number of 

people worldwide and thus makes a very 

significant contribution to nutrition 

(Amadi, 2018). A decline in fish 

availability may have a detrimental effect 

on the nutritional status in places where 

fish contributes significantly to the protein 

intake of the people According to Chris 

(2014), Nigerians consume a lot of fish 

and offer the largest market for fish and 

fisheries products in Africa. 

Fish demand in Nigeria is put at 

about 1.2 million metric tons per annum, 

and the total domestic fish production is 

only 511,700 metric tons (Babarinde et al., 

2016). In Nigeria, D. Maculatus is 

reported to cause 50% weight loss in dry 

fish (Kemabonta et al., 2013). Dermestid 

beetles larvae are very destructive pest of 

stored products especially hides and skin 

(Olagunju, 2014). Lale and Sastawa (1996) 

and Odeyemiet al., (2000) recorded about 

50% losses during storage of smoked fish 

products due to deterioration. This is 
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dependent on length of storage, salt 

content, climatic conditions and general 

hygiene during processing and storage 

(Moses, 1983). Lale and Sastawa (1996) 

estimated 13-17% of losses in dried fish 

during three months of storage mainly by 

D. maculatus. Nigeria produces 150, 000 

tonnes of fish products annually of which 

40% is lost due to poor handling and 

storage and 30-50% loss in weight (Osuji, 

1977; De Younget al., 2011). The high 

demand for fishery products has arisen 

from the awareness of its significance in 

the local diet and its low-price compared 

to its substitutes (Florent et al., 2015; 

Zakka et al., 2009). 

Hide beetle is an important 

economic pest and keeping its importance 

in view; the current topic has been chosen 

to work out the effects of different food 

types on their development in Sokoto. The 

loss caused by hide beetle in dried fish has 

been attributed to consumer (nutrient 

quality) resulting to declining consumer 

acceptability and market price (economic 

losses) or both (Usman,et al., 2012, 

Odeyemi et al., 2000, Atijegbe, 

2004).Veer et al. (1996) pointed out D. 

maculatus is of great economic importance 

to men and their domestic animals as these 

insects are sometimes responsible for 

disseminating the spores of deadly 

diseases like anthrax, after feeding on the 

carcasses or skin of infected animals. 

Coombs (1979) observed the ability of 

some Dermestes species to develop on 

vegetable products alone without the 

presence of an animal protein. 

Veer et al. (1996) reported D. 

maculatus as a pest of the silk industry that 

causes a loss of 20% in silk production in 

1987 in India. He also reported that the 

beetle is a vector of pebrine diseases, a 

disease that has previously caused the 

closure of the silk worm industries in Italy 

and many countries.Losses due to hide 

beetle may reach up to 25-30% of the 

6000-9000 tonnes per year of dried and 

smoked fish marketed in the regions of the 

middle Niger and Chad basin in West 

Africa (Daget, 1966). This pest in Nigeria 

accounts for 71.5% of dried fish 

infestation recorded in most of the fish 

producing areas with a substantial loss in 

dry weight of about 43-62.7% from both 

larvae and adults (Osuji, 1974). 

Khan and Khan (2001) reported 

that at present, total fish production is 

about 1.2 million tones of which 15% of 

fishes are cured for mass people 

consumption for retailing the dry fish in 

rainy seasons. It was found that 10-20% of 

the stored products lost due to insect 

infestation.The results may provide the 

bases for further research pertaining the 

ecological control of the pest.  

 

Materials and methods 

Rearing of D. maculatus 

This study was conducted between the 

months of July and October 2018 in the 

Department of Biological Sciences, 

Bayero University Kano, Nigeria at 

ambient temperature of 30℃ and 67±5% 

relative humidity. Three different fish 

species namely Clarias lazera, Clarias 

anguillaris and Clarias gariepinus were 

used. The fish species were collected from 

infested fish stalks in Rimi Market. The 

hide beetle together with the fish debris 

were picked using soft brush and put into a 

glass jar covered with muslin cloth and 

taken to the laboratory for identification 

and rearing to get mother culture. The 

adult beetles were identified based on 

morphological features as reported by 

(Akinwumi, et al., 2006; Haines and Rees, 

1989; Hinton, 1945). The identity was 

further authenticated by comparison with 

the identified hide beetle specimens 

preserved in the Museum of the Zoology 

Unit of the Department of Biological 

Sciences, Bayero University Kano, 

Nigeria. 

Clarias lazera was sterilized by 

heating at 60℃ for one hour in hot air oven 

in the laboratory in order to kill any insect 

pest that may be present (Atijegba, 2004). 

Five pairs of adult beetles were picked 
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from the stock brought from the market 

and transferred into a 500ml-capacity glass 

jar. Males were distinguished from 

females based on morphological features 

as described by (Atijegba, 2004). Clarias 

lazera fish diet was provided to the beetles 

to feed upon along with cotton soaked in 

water to provide drinking water. The jar 

was covered with muslin cloth tied with 

rubber band and kept under laboratory 

conditions for multiplying to produce 

mother culture. The original stock was 

allowed in the food for two weeks after 

which the newly emerged adults were used 

to raise the individual culture medium. 

Same procedure was repeated by using 

two other different fish types (C. 

anguillaris and C. gariepinus) to obtain 

their separate mother cultures. 

 

Assessment of the fffect of fish diets on 

the development of D. maculatus  
The procedure described by Usman, et al., 

(2012) was employed to assess the effects 

of fish diet on the development of hide 

beetle. Three (3) sets of ten (10) pairs of 

newly emerged adults of the beetle were 

obtained from the mother stock and kept in 

three (3) separate 500ml-capacity glass 

jars. The adult beetles were provided with 

600g of sterilized fish types. The jars were 

kept on the laboratory bench for 

observations. All experiments were 

replicated thrice. Analyses of variance was 

conducted using the SPSS software. 

 

Data analysis 

The data was analyzed using SPSS 

Statistical package (Version 2, 2018) to get 

the analyses of variance, and standard 

error. 

 

Results and discussion 

 

Table 1 shows that production and 

development of eggs of the adult beetles 

were significantly affected by the diet 

types. The highest mean number (49) of 

eggs was produced by those fed on C. 

lazera, while the lowest mean number (21) 

was laid on C. gariepinus. D. maculatus 

that fed on C. anguillaris had a total mean 

number of 28 eggs.  

 

Table 1: Eggs production by adults D. maculatus fed on different fish diets 

Adults Food Mean Number 

of eggs laid 

Incubation 

period 

Number of eggs 

hatched ±SE 

Viability 

(%) 

Non-

Viable 

(%) 

10 C. lazera 49 3 42±4.3
a 

85.70 14.30 

10 C. 

anguillaris 

28 4 26±3.4
b 

92.90 7.10 

10 C. 

gariepinus 

21 2 21±0.8
c 

100 00 

*Values are means of three replicates ±SE. Within each row, means having the same letters in their superscripts 

are not significantly different from each other at critical value of p≥0.05. 

 

This agrees with the findings of Usman et 

al. (2012), who reported the development 

of D. maculatus on different fish 

substrates. Their findings indicated that 

hide beetle bred more successful on Nile 

Tilapia, andthe food type affected 

incubation period as the highest mean 

number of days was observed in beetles 

fed with C. anguillaris (4 days). In 

contrast,C. gariepinus has the lowest 

number of incubation period of two days.  

Viability of eggs was also affected 

as those fed with C. gariepinus recorded 

100% viability, while those fed with C. 

anguillaris and C. lazera food types 

recorded 92.9% and 85.7% respectively. 

Table 2 shows the effects of fish diets on 

the larval development of hide beetles. The 
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results show that the beetles had 7, 6 and 5 

larval instars fed on C. gariepinus, C. 

anguillaris and C. lazera, respectively. 

The highest mean larval survival (88.9%) 

was observed in beetles fed with C. lazera 

as against those fed on C. anguillaris and 

C. gariepinus with 46.2% and 33.3% 

respectively. Statistically, there appeared 

to be a difference between the three at 

p>0.05 (2.53).
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Table 2: Development of larvae of D. maculatus fed on different diets 

Mean 

Number of 

larvae 

observed 

Food 

Provided 

                               Mean number of larval instars 

                               (Mean larval duration in days) 

Mean number of 

larvae pupated 

±SE 

Mean larval 

duration (days) 

Mean larval 

survival 

(%) I II III IV V VI VII VIII 

 42 C. lazera 42 

(4) 

36 

(5) 

30 

(6) 

28 

(7) 

27 

(10)    
24±0.4

a 
29.00 88.90 

 26 C. anguillaris 26 

(5) 

20 

(3) 

18 

(4) 

17 

(6) 

12 

(7) 

12 

(7)   
11±0.7

b 
32.00 46.20 

 21 C. gariepinus 21 

(5) 

17 

(5) 

14 

(6) 

11 

(7) 

10 

(8) 

8 

(12) 

7 

(7)  
7±0.8

c 
51.00 33.30 

*Values are means of three replicates ±SE. Within each row, means having the same letters in their superscripts are not significantly different 

from each other at critical value of p≥0.05. 
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Table 3 shows the development of pupae 

was affected by diet type fed to the 

beetle‘s pupae. Pupal development took 

longer period in beetles fed on C. 

gariepinus (8 days) followed by those fed 

on C. anguillaris (7 days) and C. lazera (6 

days). The highest mean pupal survival 

rate was observed in those fed with C. 

anguillaris (90.9%), while the least (57%) 

was in those on C. gariepinus.   

 

Table 3: Development of Pupae of D. maculatus fed on different diets 

Mean Number of 

Larvae observed 

Food 

provided 

Mean number of adults 

emerged ±SE 

Mean pupal survival 

(%) 

Mean pupal 

duration (days) 

24 C. lazera 19±0.70
a 

79.20 6.00 

11 C. 

anguillaris 

10±0.70
a 

90.90 7.00 

7 C. 

gariepinus 

4±0.40
b 

57.00 8.00 

*Values are means of three replicates ±SE. Within each row, means having the same letters in 

their superscripts are not significantly different from each other at critical value of p≥0.05. 
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