
 

~ 1338 ~ 

Journal of Entomology and Zoology Studies 2019; 7(2): 1338-1344

 
 
 
 
 
 
 
 
 
 
 
 

E-ISSN: 2320-7078 

P-ISSN: 2349-6800 

JEZS 2019; 7(2): 1338-1344 

© 2019 JEZS 

Received: 01-01-2019 

Accepted: 05-02-2019 
 

Hassane Dao 

a. Félix Houphouët-Boigny 

University of Cocody-Abidjan  

b. African Center of Excellence 

on Climate Change, 

Biodiversity and Sustainable 

Agriculture Wascal -ci / CEA-

CCBAD, Côte d'Ivoire, 22 BP 

582 Abidjan 22, Côte d'Ivoire  

 

Louis RN Aboua 

Félix Houphouët-Boigny 

University of Cocody-Abidjan 

 

Yalamoussa Tuo 

University Pe Leforo Gon 

Coulibaly of Korhogo, BP 1328 

Korhogo, Ivory Coast 

 

Alexandre F Koffi 

National Institute of Public 

Hygiene, BP V 14 Abidjan, 

Ivory Coast 

 

Carine EY Yapo 

Félix Houphouët-Boigny 

University of Cocody-Abidjan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Correspondence 

Hassane Dao 

a. Félix Houphouët-Boigny 

University of Cocody-Abidjan  

b. African Center of Excellence 

on Climate Change, 

Biodiversity and Sustainable 

Agriculture Wascal -ci / CEA-

CCBAD, Côte d'Ivoire, 22 BP 

582 Abidjan 22, Côte d'Ivoire  

 

 

 

 

 

 
 

 

 

 

 

Diversity of the entomological fauna associated 

with PIG carcasses (Sus Scrofa domesticus L.) 

exposed in the open air in the Sudano-Guinean 

and Sub-Sudanese zones of Côte d'Ivoire  

 
Hassane Dao, Louis RN Aboua, Yalamoussa TUO, Alexandre F Koffi and  

Carine EY Yapo 

 
Abstract 
Necrophagous insects are very important bioindicators in determining the post mortem interval. The 

objective of this Works was to determine the diversity of Necrophagous insects involved in the 

décomposition process of a cadaver exposed in the open air in the Sudano-Guinean (Bouaké) and Sub-

Sudanese (Korhogo) zones of Côte d'Ivoire.  

Twelve pig carcases were used in each agro-ecological zone. Harvesting of adult insects has been done 

by various traps. Egg samples, larvae and pupae were collected on the corpses then breeded in the 

laboratory. The necrophagous insects order collected were Beetles and Diptera. In the Diptera, 17 species 

grouped into six families were collected in each agro-ecological zone. Calliphoridae and Histeridae were 

the richest in species. Necrophagous insects were collected at various stages of decomposition during all 

seasons and at both study areas. These could serve as indicators in forensic entomology investigation. 

 

Keywords: Corpses, Diptera, Coleoptera, Sub-Sudanese, Sudano-Guinean, Côte d’Ivoire 

 

1. Introduction 
Insects are Very important bioindicateurs in estimating the post mortem interval when a 

cadaver is found. The discipline that studies these arthropods, forensic entomology, is one of 

the modern means of investigation, essential for strengthening criminal justice systems [1, 2]. 

When a body is discovered, investigators need to know the causes and the date of death. The 

estimation of the short post mortem intervalle (PMI) requires accurate identification of these 

insects to taxonomic species level.  

The bio-geo-climatic zone including habitat, vegetation, soil type and weather conditions 

where the corpse is discorvered are very important factors in the colonization of it by insects [3, 

4]. When an animal dies, it is rapidly colonized by many organisms [5]. The majority of these 

organisms are arthropods with a clear preponderance of insects. These are usually the first to 

arrive on the body soon after death [3, 6].  

In Côte d'Ivoire, work on the diversity of necrophagous insects has been carried out in 

Guinean zone by [6, 7]. The literature does not mention any similar study in the Sudano-Guinean 

and Sub-Sudanese zones of Côte d'Ivoire.  

The objective of this work was to determine the diversity of necrophagous insects involved in 

the decomposition process of a cadaver exposed in the open air in the Sudano-Guinean 

(Bouaké) and Sub-Sudanese (Korhogo) zones of Côte d'Ivoire. 

 

2. Material and Methods  

2.1 Study site  
The work was done in the Sudano-Guinean zone (Bouaké) and in the Sub-Sudanese zone 

(Korhogo).  

The site of Bouaké was chosen in the village of Kogondekro of geographical coordinates 

7°36'N-5 ° 2'W / altitude 278 m.  

In the town of Korhogo, the Botanical Garden of the University Peleforo Gon Coulibaly with 

geographic coordinates 9°26’N - 5°38' W / altitude 380 m, was chosen. 
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2.2 Experimental climatic conditions  

A thermo - hygrometer brand and model IHM- 172SI was 

used to measure the temperature and relative humidity. Rain 

gauge placed on each site allowed measurement rainfall.  

In Sudano-Guinean zone, the temperature varied between 27 

and 35°C with an average of 33.7 °C during the dry season. 

The average relative humidity was 59% and the rainfall 

ranged from 0 to 80 mm. During the rainy season, the average 

temperature was 32°C, the average relative humidity was 

73.6% and the rainfall oscillated between 70 and 732 mm.  

In sub-Sudanese zone, temperatures fluctuated between 25 

and 36°C with an average of 30.8 ± 3.7°C during the dry 

season. In the rainy season, it varied from 24.6 to 33.2°C with 

an average of 26.7°C. The Relative humidity ranged from 12 

to 63% with an average of 46.53 ± 15.57 % for the dry season 

and 68 to 86% with an average of 76.85 % in the rainy 

season. In the dry season, rainfall oscillated between 0 and 75 

mm, while in the rainy season it fluctuated from 46 to 310 

mm.  

  

2.3 Capture of insects  

The biological material used was whole pig carcasses (Sus 

scrofa domesticus L.). These bodies were used as bait to catch 

necrophagous insects. To carry out this study, 24 pigs were 

used for the two agroecological zones (12 pigs per zone). The 

pigs weighed in average 50 kilograms. Four series of 

exhibitions were carried out over the twelve months of the 

year, ie three months for an exhibition.  

In each agro - ecological zone, three pigs representing three 

rehearsals were used for each exhibition series. At each site, 

the pig carcases were exposed in mesh cages of dimension L 

= 1.5 m l = 0.80 m and h = 0.70 m [8]. These cages allow to all 

insects have access to carcasses. However, the fence has 

prevented vertebrate scavengers to access corpses.  

The first series of exhibition started in November 2017 and 

ended in February 2018. The second series began in March 

2018 and ended in May 2018. The third series was conducted 

between June and mid- August 2018 and the fourth, between 

mid-August and October 2018.  

 

2.3.1 During these experience, necrophagous insects were 

collected in five methods  
 Method 1: Samples of egg have been taken on the 

corpses at each stage of decomposition. The eggs 

collected were incubated in the laboratory and the larvae 

obtained were breeded on pig’s liver or striated muscle 

until emergence of adults. The emerged flies were killed 

with ether or carbon dioxide (CO2) gas, sorted out, 

identified then counted.  

 Method 2: Samples of insect larvae found at each stage 

of decomposition were collected. Diptera pupae were 

also harvested in / or near the bodies using flexible 

clamp. Larvae taken were breeded and pupae were 

directly introduced in to the emergence boxes to obten 

adult flies in the laboratory.  

 Method 3: the adult insects were collected with pitfall 

trap. Six pitfall trap were used, two where in near the 

stomach, two at the back, one near the head and the last 

near the anus.  

 Method 4: Four yellow tanks placed on the ventral and 

dorsal sides and at the near of the head and the anus, and 

also containing soap water. These traps allow to harvest 

certain necrophagous Coleoptera and Diptera.  

 Method 5: Flying insects were captured with a butterfly 

net. The captures were executed three times a day: in the 

morning at 9 o’clock, at 12 o'clock and at 6 o'clock. The 

insects are caught by pitfall trap and yellow tanks were 

recorded every day at 18: 30. All insects captured by 

these different methods were assembled to form a daily 

sample.  

  

2.4 Preparation and identification of harvested insects  
In the laboratory the insects captured by traps and those 

emerged of pupae and eggs collected on the corpses were 

bitten and ranged in the entomological boxes. They were 

identified using a binocular loupe brand and model Optika 

LAB20 surmounted by a camera MikroCamLab7 version 4.0 

and connectable to a computer. The identification keys used 

were those of [9-17].  

  

2.5 Data Processing  
The ecological parameters studied were the following:  

 Total richness: According [18], the total richness of a 

biocenose the total number of all species observed during 

N records.  

  

S = Sp1 + Sp2 +. + Spn  

 

S, being the total number of species observed during N 

Records, Sp1, Sp2, Spn being the species observed.  

  

2.6 Index of Shannon - Weaver and equitability Index 

Shannon - Weaver (H') index  

It allows to quantify the heterogeneity of the biodiversity of 

the study seasons and thus to observe an evolution over time. 

This index is independent of sample size, but takes into 

account the relative abundance of each species [19].  

 H 'is minimal (= 0) if all individuals in the stand belong 

to one and the same species.  

 It is also minimal if in a stand each species is represented 

by a single individual, except a species that is represented 

by a large number of stand individuals.  

 The index is maximal when all individuals are equally 

distributed over all species [20].  

 

 
  

  
 

Where ni is the number of individuals of the species and N is 

the total number of individuals of all species combined.  

  

2.7 Equitability Index (E)  
The equitability index (E) allows to study the regularity of the 

distribution of species in each season. This index can vary 

from 0 to 1, it is maximal when the species have identical 

abundances in the stand and it is minimal when a single 

species dominates the whole population. Unaffected by 

species richness, it is very useful for comparing potential 

dominance between stations or between sampling dates [21].  

 

  

 

H': Shannon's index  

S: total richesse  
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2.8 Similarity index of Jaccard  

The similarity index evaluates the similarity between two 

records by the ratio of species common to both surveys and 

those specific to each statement. The purpose of this index is 

to compare the sites or seasons of study.  

  

 
  

Sx, being the number of species from the community x, Sy 

being the number of species of the community there, and Sc 

the number of species common to x and y samples  

  

2.9 Statistical treatment  

Statistical treatments were performed using the software R 

3.0.3 and Statistica version 7.1. The analysis of variance 

followed by Newman-Keuls test at the 5% level, were used to 

determine the homogeneity of the different groups. Daily 

climate data were used to calculate monthly averages of 

temperature, hygrometry and rainfall.  

  

3. Results  

3.1 Entomofauna of corpses  

The necrophagous insect species inventoried in the two 

agroecological zones are given in the table below (Table 1). 

Table 1: Entomofauna of corpses collected in Sudano-Guinean and Sub-Sudanese zones 
 

 
 

3.2 Abundance of species of Diptera  

3.2.1 Sudano-Guinean zone (Bouake)  
Seventeen species of Diptera were collected and grouped into 

six families. The Newman-Keuls separation test at the 5% 

threshold revealed that C. albiceps was the most abundant 

species with 2088.06 ± 255.79 individuals (25.21%) and C. 

vicina, the the less abundant species 10.06 ± 4.58 individuals, 

in the dry season (Series 1) (November-February). Analysis 

of variance at the 5% threshold (F = 22,5055, ddl = 16;  P 

<0.000 1) revealed a significant difference between the 

average number of species collected (Table 2). In the 

beginning of rainy season (series 2) (March-May) the 

Newman-Keuls separation test at the 5% threshold revealed 

that C. albiceps and L. caesar were the most abundant species 

with respectively 3106.16 ± 231.96 individuals (23.00%) and 

2763.46 ± 253.02 individuals (20.47%). Analysis of variance 

at the 5% threshold (F = 40.7822, ddl = 16; P< 0.0001) 

revealed a significant difference between the mean numbers 

of species collected (Table 2).  

The Newman-Keuls separation test at the threshold 5% 

showed that in the light of the work carried out in rainy 

season (series 3) (June - August), C. albiceps was the majority 

species with an average number of 2753,20 ± 319.72 

individuals (17.11 %). The variance analysis at the 5% 

threshold (F = 21.5224; ddl = 16;  P < 0.0001) revealed a 

difference if gnificative between the average number of 

species collected during this period (Table 2). At the end of 

the rainy season (series 4) (September-November), the 

separation test Newman-Keuls at 5% threshold also revealed 

C. albiceps as the most abundant species with an average of 

1973 03 ± 205.14 individuals (17.66%). Analysis of variance 

followed by the 5% threshold (F = 18, 8217;  ddl = 16;  P < 

0.0001) revealed a significant difference between the average 

number of species collected during this period head (Table 2). 
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Table 2: Aaverage number of Diptera species harvested in the Sudano-Guinean zone 
 

 
Note: Numbers followed by the same letter in a column are not significantly different according to the Newman 

Keuls test at the 5% threshold. 

 

3.3 Abundance of Coleoptera species  

3.3.1 Sudano-Guinean zone  
At the beginning of the dry season (series 1), eight species 

were collected. The separation test Newman-Keuls at 5% 

level showed that among all species collected during this 

period, D. maculatus was the most abundant with an average 

number of 1131.29 ± 116.30 individuals (45.43%). Analysis 

of variance at the 5% threshold (F = 67, 4811, ddl = 7; P< 

0.0001) revealed a significant difference between the average 

number of species collected (Table 4).  

Those carried out at the end of the dry season (series 2), 

allowed to collect nine species of which M. brunneus was 

revealed by the Newman-Keuls separation test at the 5% 

threshold as the most abundant with an average number of 

996.70 ± 95.49 individuals. Analysis of variance at the 5% 

threshold (F = 44, 6120, dof = 7; P< 0.0001) revealed a 

significant difference between the average number of species 

collected (Table 4). In beginning of rainy season (series 3), 

seven species were captured. The Newman-Keuls separation 

test at the 5% threshold revealed that M. brunneus was the 

most abundant species with an average of 452.10 ± 56.53 

individuals (27.81%). Analysis of variance at the 5% 

threshold (F = 24, 6854, ddl = 6; P< 0.0001) revealed a 

significant difference between the average number of species 

collected (Table 4).  

In the end of the rainy season (series 4), six species were 

collected. Of these, the Newman-Keuls separation test at the 

5% threshold showed that D. maculatus was the most 

abundant species with an average number of 497.58 ± 43.59 

individuals (31.01%). Analysis of variance at the 5% 

threshold (F = 30, 0063;  ddl = 5;  P < 0.0001) revealed a 

significant difference between the average number of species 

collected (Table 4). 

 

Table 4: Average numbers of Coleoptera species collected in the Sudano-Guinean zone 
 

 
 

3.3.2 In Sub-Sudanese zone  

In the beginning and end of the dry season (Series 1) seven 

species of beetle were collect ed. The Newman-Keuls 

separation test at the 5% threshold revealed that D. maculatus 

was the most abundant species with an average number of 

1748.133 ± 179.25 individuals (56.28 %) (F = 59, 4390, ddl = 
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6; P< 0.0001) and M. brunneus with 801.06 ± 108.09 

(33.43%) at the end of the dry season (series 2) (F = 27, 2629; 

ddl = 6; P< 0.0001). Analysis of variance at 5% level revealed 

a significant difference between the average number of 

species collected (Table 5).  

At the beginning and at the end of the rainy season (series 3 

and 4), seven species have also collected. The separation test 

Newman-Keuls at 5% level revealed that D. maculatus, M. 

brunneus and P. inaequalis were the the most abundant 

species with respectively average numbers of 208.20 ± 43.96 

individuals (27.81%), 171.73 ± 38.18 individuals (22.42%) 

and 129.06 ± 34.69 individuals (16.85%) (F = 6, 8435, ddl = 

6; P< 0.0001) (Table 5). Analysis of variance at the 5% 

threshold revealed a significant difference between the mean 

numbers of species collected at each experiment (Table 5). 

 
Table 5: Average number of Coleoptera species Collected in the Sub-Sudanese zone 

 

 
Note: Numbers followed by the same letter in a column are not significantly different according to the Newman Keuls test at the 5% threshold. 

 

3.4 Ecological Index  

3.4.1 Specific richness 

In the Sudano-Guinean zone, 25 and 26 species were 

respectively harvested at the beginning and at the end of the 

dry season, and 24 and 23 respectively at the beginning and 

end of the rainy season. E n The beginning of the rainy season 

(March-May) was the richest in species and the end of the 

rainy season, the least rich.  

In the sub-Sudanese zone, the same number of species (22 

species) were collected at the beginning and end of the dry 

season. The same observation was made at the beginning and 

end of the rainy season with 24 species. The rainy season 

experiences were the richest in species.  

  

3.4.2 Shannon Index and Similarity Index  

The Shannon index and fairness were higher in the rainy 

season in both study areas (Table 6). These results show that 

the individuals were distributed in a more or less equal 

manner on all the species collected during the two series in 

the two study areas.  

The index of similarity calculated between the two 

communities (species of the Sudano-Guinean and Sub-

Sudanese zones) was higher at the level of the experiment 

series 4 (88%) (Table 6). 

 
Table 6: Shannon index, equitability index and similarity index in the both zones 

 

 
Note: H': Shannon's index; E: Fairness;  J: Jaccard Similarity Index at the Sudano-Guinean 

and Sub-Sudanese areas 

 

4. Discussion  

The study of the diversity of necrophagous insects associated 

with pigs carcasses exposed at the open-air to the Sudano-

Guinean and Sub-Sudanese zones of Côte d'Ivoire has 

allowed us to harvest mainly Diptera and Coleoptera.  

In the Diptera order, the species collected belonged to the 

families Calliphoridae, Fanniidae, Muscidae, Sarcophagidae, 

Stratiomyidae and Piophilidae. The presence of these insects 

on cadavers would be due to their diet and the reproduction. 

These observations are similar to those of [8, 10, 22].  

At the two area's study, family of Calliphoridae was the 

richest in species. In addition, species belonging to the 

families Calliphoridae, Sarcophagidae and Muscidae were the 

first to colonize carcasses. They were collected at the stage of 

fresh cadaver, swelling and at the beginning of active 

decomposition. The early colonization of corpses by these 

families of insects could be explained by the presence at their 

antennas, the sensors chemical molecules that are able to 

detect odors in hundreds of meters. These observations are 

similar to those of [23-25].  

In the sub-Sudanese zone, a progressive increase in the 

number of individuals and the number of species was 

observed during the transition from the dry season to the rainy 

season. This finding could be explained by the increase of the 

relative humidity following the fall of the rains. Thus the 

increased humidification of the corpse would make it more 
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attractive to the species. This would also promote the 

reproduction of these. This is similar to that of [6].  

In the two study areas, two species were particularly 

abundant: C. albiceps and L. caesar at the end of the dry 

season and at the beginning of the rainy season. The 

abundance of these species could be explained by an 

increased egg-laying activity of the females on the one hand, 

and by the fact that their larvae are predators of the larvae of 

the other Diptera species on the other hand. This finding is 

similar to those of [26, 27].  

The numbers of most species collected from carcasses 

between November and February was small. These small 

numbers would be explained by the drying up of corpses due 

to the low rates of relative humidity. This led to the 

mummification of the corpses. These observations are similar 

to those of [28] and from [8].  

Data analysis has identified two categories of families, those 

which have been present throughout the year and those 

present during a specific period. The Calliphoridae, Muscidae 

and Sarcophagidae were present throughout the year with 

high abundance between February and June. The 

Stratiomyidae, Piophilidae and Fanniidae were absent in dry 

season but these families were observed in rainy season;  the 

numbers of individuals increased between July and October. 

The variation in abundance of species of these families can be 

explained by the corpses condition. Indeed, during the dry 

season, the dried cadaver, due to the effect of low relative 

humidity and high temperatures, is no longer a habitat and a 

nurturing substrate favorable to the survival and development 

of larvae. These observations are similar to those of [8, 28, 29].  

In the Coleoptera order, the family of Histeridae, the Cleridae 

and Dermestidae were collected on the third day after death, 

corresponding to the active decomposition stage. These 

results are similar to those of [6, 8]. At this stage, Cleridae and 

Dermestidae species were small while those of the family 

Histeridae were in large numbers. The presence of individuals 

of these species at this stage of cadaveric decomposition can 

be explained by the rancidity of the fat of exposed carcasses. 

Coleoptera species were generally harvested in large numbers 

at the active and late stages of decomposition. These results 

are similar to those of [6, 30]. In addition, these species were 

more numerous in the dry season than in the rainy season. 

Their large number observed in the dry season can be due to 

the effect of the low relative humidity and the high 

temperatures observed during this period. These two 

parameters could favor the rancidity of the fats as well as the 

desiccation of carcasses attracting and providing nutritive 

debris to the different species of Beetles [31].  

The values of the similarity index indicate that there is no 

difference between the species collected in the two study 

areas.  

  

5. Conclusion  

The study of the diversity of the entomological fauna 

associated with pig carcasses allowed to inventory 

necrophagous insects on pig carcasses exposed to the open air 

in the Sudano-Guinean and Sub-Sudanese zones of Côte 

d'Ivoire.  

Two orders of insects (Coleoptera and Diptera) were 

collected. Regarding the order of Diptera, 17 species grouped 

into six families were captured in each agroecological zone.  

Throughout the year, in the both agro-ecological zones, the 

Diptera Calliphoridae, Sarcophagidae and Muscidae were 

more abundant. These were captured in fresh cadaver stages, 

swelling and active decomposition during the dry and rainy 

seasons.  

Within the Coleoptera order, nine species grouped into six 

families were captured. In the sub-Sudanese zone, 5 families 

were collected. Of these, the Histeridae family was the richest 

with four species. In the Sudano-Guinean zone, the species 

Coleoptera harvested have been grouped into 6 families. Five 

insect families were common to both study areas.  

Coleoptera were found on corpses in the active and advanced 

stages of decomposition.  

This study shows that in the context of an entomological 

expertise to date deaths, experts could find at any time of the 

year, necrophagous insects on corpses discovered.  
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