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ABSTRACT

The use of necrophagous insects for forensic eigperequires knowledge of their life cycle. Instperspective,
some aspects of the biology of Chrysomya albicepe been studied in the subequatorial natural emrnent of Céte
d'lvoire. It was essentially a question of deteiimgnthe development cycle time of Chrysomya allsiespa function of the
quantity of the nourishing substrate of its larvdde work took place on the site of the Nationaht€e of Floristics
(Félix Houphouét-Boigny University, Abidjan-Cétédvdire). During this study which took place from iMha 26 to June
29, 2017, the average ambient temperature was 28.2¢d the average relative humidity was 84.28% pairs of C.
albiceps were deposited on a 250 g portion of pigrl(Sus scrofa domesticus L.). The first femhaleches, the eggs were
counted. For the determination periods of each Wgreent phase, 200 stage 1 larvae were deposite8 different
portions of fresh pig liver (50, 100, 150, 200 d%D g). Observations were made up to the pupal @hiblsen the pupae
were placed in emergence cages. Calculated parametere: larval phase, prepupal, pupal durationpption rate, and
total development time. The emergence rate andakeatio were determined afterwards. The developmwieC. albiceps
larvae showed three larval stages and one pupajest&Vhen the larvae ran out of food, they develdped-specific
predation behavior. The high rate of nutrient sultg mass loss was in favor of the substrate with highest larval
density. The total development times were 9.301# Gand 12.17 + 0.14 days, respectively on the 58nd 250 g
substrates. Adult emergence rates were 28.43 196.88d 96.73 + 1.21%, respectively, on the 50g abdg2substrates.
Adult lifetimes were 15.98 +0.30 and 24.05 + 0dHys, respectively for the 50 g and 250 g substrdtarge substrates

favored good larval development and adult longeoftg. albiceps.
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INTRODUCTION

The post-mortem interval (PMI) is the time elapbetiveen the date of death and the date of discavetlye
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corpse (Benecke, 2005; Wyss etChérix, 2006;Gaatlal, 2007). The entomological expertise, using thegmtagous
insects present on a corpse, to date the deatbsgi®f the most relevant disciplines of the foiessiences because it
aims at elucidating the murders and the scenesiroks (Mougeat, 2012). Under these conditions, kngwhe biology
and ecology of these necrophagous insects, prosssngal for the establishment, with precision,aopost-mortem

interval.

Some biological parameters of some necrophagoestmsinventoried in the Guinean zone of Cote dfkoby
Koffi et al (2018a), have been the subject of some workpaiticular,Sarcophaga carnaridDiptera: Sarcophagidae)
andLucilia sericata(Diptera: Calliphoridae), respectively, by Dabal (2017) and Yapet al (2017). In addition, recent
studies on necrophagous insects in Cote d'lvoirblighed by Koffiet al. (2017a, 2017b, 2018a, 2018b), have highlighted
the large abundance @hrysomya albicepsa necrophagous Diptera commonly used in entoneabgxpertise to date
deaths. In Cote d'lvoire, this Diptera Calliphogdbelongs to the very first group of insects thalbizes a corpse
exposed in the open air, a few hours after deadifi(let al, 2017a). In addition, it is likely to colonize arpse exposed
outdoors, whatever the time of year (2018b). Batfas, no studies, relating to the biology, in swbequatorial natural

environment of Cote d’lvoire, dhrysomya albicepsave been realized.

This is the reason why, the main objective of thisk was to study, in the subequatorial naturaliremwnent of
Céte d'lvoire, some parameters of the biologyCbfysomya albicepdMore specifically, it was a question of evalugtin
the duration of its development cycle, of determgnihe influence of the quantity of nutrient suatdr on the duration of

its development cycle and of evaluating the efédarval density on the loss of mass of this mntisubstrate.

MATERIAL AND METHODS
Study Site

The work of this study is carried out on the sitietlee National Center of Floristic (NCF) of the iél
Houphouet-Boigny University, in the autonomous ritistof Abidjan. The National Center of Floristic,property of the
Félix Houphouet-Boigny University of Cocody, wagated on July 12, 1973, by the decree number 7318#/a space
of research on the floristic diversities of Cotévdire and West Africa. Built on an area of 10 fages, it is bordered on
the north by the old road Bingerville, south by theine separating the Riviera Golf and campusti@nwvest side, are the
campus, the FRU of economics and management, agtnaitive and politicallegal sciences. It is limitedthe east by the
highway leading to the Henri Konan Bédié bridgehds geographic coordinates, 05°20'North latitude @3°65' West
longitude (Figure 1).

Thanks to its geographical situation, the city dfidjan is rocked by a hot and humid subequatofiatate.
The main climatic parameters of temperature (°@gative humidity (%) and rainfall (mm) recorded ithgrthe three years
2014, 2015 and 2016, are shown in Figure 2.

Impact Factor (JCC): 5.0273 NAAS Rui3.73
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Figure 1: Location of the Study Site within the Naipnal Floristic Center (CNF) of the Félix
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Houphouét-Boigny Univaty (http://www.Google-Maps.com/) (Accessed on 242/2016)
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Figure 2: Monthly Average Temperatures and MonthlyRainfall Recorded in the City of Abidjan.
A - 2014, B - 2015, C - 20IB- Monthly Average Relative Humidity 2014, 2015 iad 2016.
(Data Provided by SODEXAM - Abidjan, Cote D’ivoire)
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METHODS

Mass Breeding of Necrophagous Diptera

Adult individuals of Chrysomya albiceps were obg&arthrough mass rearing. To do this, a piece ahfigork
liver, weighing 500 g and placed on a tray, wasoseg for 4 hours in the open air (Datoal, 2017). After the spawning
of the various necrophagous Diptera, the substrat® introduced into a cylindrical breeding box, mau transparent
plastic (height = 14 cm, diameter = 12 cm). Thestualbe was placed on a layer of about 3 cm ofligiedi wet sand.
The breeding box was then placed inside a largequitmsnet cage (2 m high, 2 m long and 1.5 m widéyoughout the
experimental period, from March 26 to April 29, Z0lhe thermo-hygrometer placed inside the expeariatecage,
recorded an average ambient temperature of 28.28.18°C and an average relative humidity 84.28 +9%3
The follow-up of the development cycle was donergway from 6 am to 6 pm...Throughout the larvatelepment
phase, a 30 -gram piece of liver was added eachodanovide the larvae with sufficient food andatoid competition for
food. At the time of the prepupal phase, the prepupere transferred to a transparent plastic emeegéox and
ventilated with a mosquito net (length = 32 cm, thvit 22 cm and height = 20 cm). After the emergesfcadults, a first
sorting was performed on the basis of morphologit@racters using a vacuum bag. Then, some ohtheiduals were
stung and identified using a binocular loupe arahfdication keys of the necrophagous Diptera (Bz(#014; Irishet al,
2014).

Specific Breeding ofChrysomya Albiceps

The breeding ofC. albicepswas carried out according to the method of MadéX@01), in a mosquito net
enclosure, under ambient conditions, with an awvetagperature equal to 28.24 + 0.13°C and averalgéve humidity
equal to 84.28 + 0.39%. To reach sexual maturitylta of C. albicepswere fed honeydew (50: 50) for five days.
For stimulation of ovarian activity, 4 Petri dishemntaining cotton soaked in fresh pig blood wedezgd in the enclosure

for 24 hours. Then, a piece of pig liver weighiri)2) was used as a spawning substrate, to repiadddod.
Number of Eggs Laid Per Female

Ten adult pairs o€hrysomya albicepseven days old, were released into the rearingpsme containing a 250
g portion of pork liver. After each egg-laying, tbkisters of eggs were recovered and then countddrua binocular
loupe. The tracking of the laying was done un# tieath of the last female. During this follow-tlp average number (F)
of eggs laid (Oi) per female, was determined byfttlewing relation:

__ Yoiri
B= »ri

Oi = total number of eggs laid, = female population

Egg Incubation Duration

The eggs being very fragile for handling, the lgyof ten new seven-day-old ad@hrysomya albiceppairs was
used to determine the incubation time. The sulestratrying the eggs was placed in a breeding cag&ining sterilized
sand. The eggs were regularly observed by hand ifgagnglass until hatching. The mean incubatiomi@e (Pi), which
is the time between egg-laying (P) and hatching (s obtained using the following formula:

Impact Factor (JCC): 5.0273 NAAS Rui3.73
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. Ytivi
El= >wi

ti = E — Pyvi =number of hatched eggs
Larval and Pupal Development Duration

After hatching of eggs laid by adult femalesQifrysomya albicep200 stage 1 larvae were monitored daily, at
regular intervals of two hours, until the prepupélase. The prepupal phase is the time that sepattagemoment of
obtaining the larvae of stage 34)J that of the pupa £}, it was determined by the following relation:

Yfisi

DPT':g

fi= J-J a,Si =number of larvael3

After the prepupal phase, the pupae were remowad the breeding cage for another called emergeage.c
The duration of the pupil phase (Dp) is the timst geparates the prepupal phase (P) from the encergd the adult (Ea).

It was determined by the following formula:

_ Xgizi
Dp Yzi

gi =Ea-Pzi = number of pupae
Pupation Rate, Emergence Rate and Sex Ratio

Obtained from eggs laid by adult femalesGifrysomya albicep200 stage 1 larvae were monitored daily from
6:00 am to 6:00 pm until adults emerged. For théerd@nation of pupation rate Tn, the pupae werenteal
This rate corresponds to the ratio of the total bemof nymphs (Nn) obtained to the total numbestafje 3 larvae (NL3),

expressed as a percentage:

Nn
Tn (%) = NG x 100

Concerning the determination of emergence rate Tampty pupae were counted after the emergence uif ad
flies. It corresponds to the ratio of the numberirnhges (Nim) to the total number of nymphs (Nmpressed as a

percentage:
Tem (%) = M_m x 100
Nn
As for the sex ratio, it corresponds to the rafithe number of males to the number of females.
Nombre de miles

Sex-ratio =——— X —
Nombre de femelles
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Imaginal Life of Chrysomya Albiceps

The imaginal life ofC. albicepswas obtained from the 200 stage 1 larvae mentiabede. After following these
larvae to imaginal emergence, the adults were fedeyed water and fresh pig liver until the lastividbal died.
During the follow-up, the nutrient substrate waseneed each morning, then the number of dead ingisdand the date
were recorded. The life is the time between the dditthe emergence of the image and that of hithdéaerage life -
times (days) for females and males were calculiated the following formula:

_ Xxini
Bi= yni

xi =individual lifetime,ni =insects population
Effect of the Quantity of Substrate on theChrysomya Albicep®evelopment Cycle

Five portions of 50, 100, 150, 200 and 250 g ofkdver were placed in 5 different breeding boxegde of
clear plastic. In each box, 200 stage 1 larvae wereduced. Their evolution was observed until émeergence of adult
flies. For this study, 3 repetitions were made. €aleulated parameters were larval development, torepupal duration,

pupal development time, pupation rate, emergerteefiiam stage 1 larvae, and adult life duration.
Effect of larval density on the rate of mass lossfdhe substrate

Six 200 g portions of pork liver, including 1 camitportion, were placed in six different clear piasreeding
boxes. Five different densities of stage 1 larveamely, 100, 150, 200, 250 and 300 larvae, weredaoted into the five
breeding boxes. In the 6th control box, no larvaarenintroduced. After 72 hours, the larvae wereoneed and the
substrate of each of the boxes was weighed (Pdelss that of the control boxes (P0). Three riéipas were made for

each larval density as well as the control. The oditmass loss was calculated and corrected by #sliarmula:

T1—

o R e R il
Te1.08) =100 ~70 *

100

T, = Corrected rate of loss of mass of a given portibthe liver after 72 hours
T, = Rate of loss of mass of a given portion of therlafter 72 hours
To = Rate of mass loss of the control the liver portafter 72 hours

Data Processing

All data were processed using the Statistica 7tivace. The different homogeneous groups were ségéiusing
the Newman-Keuls test at the 5% probability leWéle curves and histograms were made with the Midtdsxcel 2007

spreadsheet.

RESULTS
Biological Parameters of Chrysomya Albiceps, Studgkfrom Larvae Reared on a Potion of 250 g of Pork iver

Number of Eggs Laid Per Female

The total number of eggs laid by the 10 females 2880 eggs. The number of eggs laid per female of

Chrysomya albicepsvas therefore 258.

Impact Factor (JCC): 5.0273 NAAS Rui3.73
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Egg Incubation Time

The incubation time of the eggs Ghrysomya albicepon the 250 g portion of pork liver, ranged fror®Z to
16.8 hours, for an average duration of 11.04 + O@2s.

Duration of Larval Development and Pupal

In this species, the average incubation time ofegas 0.46 + 0.02 days. The larval developmertafysomya
albicepsconsisted of 3 stages. The passage from stagedelto stage 3 larvae averaged 3.93 £ 0.11 ddys piepupal
phase lasted on average, 1.60 + 0.09 days. Ashéodtiration of the pupal phase, it was on averatjé 6 0.14 days.
Therefore, the average development cycle tim€lofysomya albicepseared on the 250 g substrate of the porcine live
(reference substrate), was 12.17 + 0.14 days. ad@sage duration of the complete development aytl@. albicepswvas
performed at an average temperature of 28.24 +°G.Ehd a mean relative humidity of 84.28 + 0.39%gFe 2).
After the emergence of adults, the average timertdily the image to achieve the first egg-laying Was0.5 days.

Pupation Rate, Emergence rate, and Sex Ratio

The mean pupation rate &hrysomya albicepsias 84.15 = 0.71%. The average emergence ratdutsavas
96.73 + 1.21%. The mean sex ratio of adults emefgen C. albicepswas 1.02 + 0.07.

Imaginal Lifetime of Chrysomya Albiceps
The mean adult longevity &. albicepsafter emergence, was 24.05 + 0.45 days.

Effect of the Nutrient Substrate Quantity on Some Blogical Parameters ofChrysomya Albiceps

Larval Phase

The development cycle @hrysomya albicepsonsisted of 3 larval stages and one pupal stdgehe substrate
of 50 g of pig liver, the mean larval developmdnte was 3.43 + 0.09 days. Regarding the averagealldevelopment
times on the 100, 150, 200 and 250 g portions ok fieer, they were respectively 3.67 £ 0.13, 388.09, 3.87 = 0.09
and 3.93 + 0.11 days. Analysis of variance and\teerman Keuls test, at the 5% threshold (F = 3.685; 4, P-value <
0.05), showed a significant difference between akerage development times of the larvae grown endifferent

substrates quantities (Figure 3E). The amount lo$tsate therefore, seemed to influence the larsatibpment time.
Prepupal Phase

After stopping feeding, stage 3 larvae left thedfresubstrate to bury themselves in the sterilsawt. They have
become motionless. Their integument became sadréind took a color that gradually changed fromtllgrown to dark
brown. The larvae grown on substrates of 50, 180, 200 and 250 g had a prepupal phase which réagglgdasted 1.2 £
0.07,1.2+£0.08,1.4 +0.09, 1.5 £ 0.09 and 1@B@9 days. The analysis of variance and the Newgaarts test at the 5%
threshold indicated a significant difference betwéee average duration of the prepupal phase dette of the rearing
substrates (F = 3.798, df = 4, P-value < 0, 05yyfé 3F). Under these conditions, it seems thattlantity of substrate

has influenced the duration of this phase.
Pupal Phase
The duration of the pupal phase was 4.20 + 0.180 £.0.10, 5.07 £ 0.16, 6.10 =+ 0.15 and 6.17 + @ays, for

the larvae respectively raised on the substrat& o100, 150, 200 and 250 g. The analysis of magaand the Newman
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Keuls test at the 5% threshold revealed a highiyiicant difference between the average pupal ldgweent times
(F = 43.643, df = 4, P < 0.05) (Figure 3G). It #fere, seems that the amount of substrate hasgsfrorfluenced the

pupal development time.

To feed at all stages, the larvae formed grouptherifferent substrates on which they were grawom stages
2 and 3, an intra-specific predation phenomenon wlaserved, when the quantity of nutrient substi@gereased
(Figure 3H). This phenomenon was more accentuatedsutstrates of 50 and 100 g. On the 50 g substilaite
phenomenon was observed at the time interval bet®wBe68 and 76.8 hours. On the 100 g, it was okselpetween 70.8

and 82.32 hours. This intra-specific predation edus decrease in the number of pupae.
Total Duration of the Complete Development Cycle o€hrysomya Albiceps

The total development time @f. albicepswas the sum of incubation, larval developmentpppal development,
and pupal development. The total development tioi&S. albicepswere 9.30 + 0.11, 9.93 £+ 0.11, 10.77 + 0.13, 1193
0.13 and 12.17 + 0, 14 days, respectively on thstsates of 50, 100, 150, 200 and 250 g. Analykisadance and the
Newman Keuls test at the 5% threshold revealedyhhhisignificant difference between the total depehent times of
larvae grown on substrates of different masses (#04.64, df = 4; P-value < 0.001) (Table 1). Thartity of the

substrate appeared to influence the total develaptimae ofC. albiceps
Pupation Rate

Mean pupation rates d@hrysomya albicepsvere 28.83 + 0.62, 38.77 + 0.65, 50.57 + 0.663%4t 0.65 and
84.15 £ 0.71 %, respectively, on substrates of1®8W, 150, 200 and 250 g. The analysis of variamztethe Newman
Keuls test at the 5% threshold revealed a highlygificant difference between the average pupatidvesrofC. albicepson
the different substrates (F = 1256.94, df = 4, Reva< 0.0000) (Table 2). The quantity of substratfuenced the

pupation rate of the larvae.
Emergency Rate

Mean adult emergence ratesCiirysomya albicepwere 28.43 + 0.82, 38.37 + 1.03, 51.23 + 1.0818% 1.08
and 68.40 + 1.09%, respectively for larvae raised®, 100, 150, 200 and 250 g of pig liver. Thelysia of variance and
the Newman Keuls test at the 5% threshold revealbihly significant difference betweéh albicepsemergence rates,
the larvae of which were raised on the differertbsttate quantities (F = 286, 78, df = 4, P-valu@.685) (Table 2).

The amount of substrate significantly influenceel #mergence rate of adults@firysomya albiceps
Sex-Ratio

Adult sex ratios ofChrysomya albicepseemerged from larvae reared on the different satesijuantities, were
0.92 £0.22,1.10 £0.06, 0.94 + 0.07, 1, 00 + (a6d 1.02 + 0.07, respectively for substrates ¢fid0, 150, 200 and 250
g. The analysis of variance and the Newman Keulsatethe 5% threshold revealed no significantedéfice between the

sex ratios ofC. albicepsemerged from substrates of different masses (B#7Q, df = 4, P-value > 0.05) (Table 2).

Impact Factor (JCC): 5.0273 NAAS Rui3.73
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Table 1: Effects of the Nourishing Substrate Quanty of Chrysomya
Albiceps Larvae, on the different Stagesf Development

E:]u‘:):lﬂ';::;e DL Der De Dt

(2) (days) (days) (days) (days)

50 3.43 + 0.09* 1.20 + 0.07" 420 +0.12¢ 9.30 +0.114
100 3.67 £0.13> 1.20 £ 0.08° 4.50 + 0.10¢° 9.93 + 0.11°
150 3.83 £ 0.092 1.40 + 0.09> 5.07 £ 0.16P 10.77 £ 0.13k
200 3.87 + 0.092 1.50 + 0.092 6.10 +0.152 11.93 +0.132
250 3.93+0.112 1.60 + 0.09= 6.17 +0.142 12.17 £ 0.14=2

Note : Dy = Larval Development (F = 3.685; ddl = 4; P = 0.0068), Drr = Prepupal Development (F = 3.798; ddI = 4; P = 0.0000), Dy = Pupal
Development (F = 43.643 ; ddi = 4 ; P = 0.0000), Dr = Total Development (F = 104.64 ; ddl = 4 ; P = 0.0000. The numbers followed by the same letters
in the same column are not significantly different, at the 5% threshold according to the Newman Keuls test.

Life Duration of Images

The mean adult lifetime d€hrysomya albicepwas 15.98 + 0.30, 17.20 + 0.30, 18.30 + 0.29, 221.44 and
24.05 + 0.45 days, respectively, for substrategs0pfl00, 150, 200 and 250 g. Analysis of varianmtthe Newman Keuls
test at the 5% threshold revealed a significanfedihce between the lifespan of adults emerged fsabstrates of
different masses (F = 89.14, df = 4, P-value < D(0able 2).
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Table 2: Effects of the Quantity of Feeder Substra of Chrysomya Albicepsarvae, on
Pupation, Emergence of Adults, Imaginal Lifetime and Sex Ratio

Quantity of Average imaginal Average Average

substrate lifetime pupation rate emergence rate Sex-ratio
(8) (days) (%) (%)
50 15.98 + 0.30¢ 28.83 £ 0,62¢ 28.43 £ 0.82¢ 0.92 + 0.22=2
100 17.20 + 0.304 38.77 + 0.65¢ 36.17 + 1.024 1.10 + 0.062
150 18.30 + 0.29° 50.57 + 0.66° 51.67 + 1.08¢ 0.94 + 0.07=
200 22.17 + 0.44> 74.35 + 0.65P 8120+ 1.21b 1.00 £ 0.072
250 24.05 + 0.452 84.15 + 0.712 96.73 £+ 1.212 1.02 £ 0.072

Note: ANOVA followed by Newman Keuls test at 5%; N = 30. Average lifetime (F = 89.14, ddl = 4, P = 0.0000); Pupation rate (F = 1256.94, ddl = 4, P
= 0.0000); Emergence rate (F = 734.45, ddl = 4, P = 0.0000); Sex ratio (F = 0.3771, ddl = 4, P = 0.0000). The numbers followed by the same letters in
the same column are not significantly different at the 5% threshold according to the Newman Keuls test.

Imaginal Lifetime According to Sex

Considering the average lifetimes according to séych of the females derived from the substraté®f), was
16.90 + 0.51 days. Those raised on substrates @f 1%0, 200 and 250 g, respectively, had an aveifggduration of
19.17 £ 0.23, 19.97 £ 0.24, 24.77 + 0.49 and 260334 days. Mean male lifetime was 15.07 + 0.2023 + 0.19, 16.63
+ 0.31, 1957 + 0.28 and 21.37 + 0.46 days, respdgt for substrates of 50, 100, 150, 200 and 250 ¢
The analysis of variance and the Newman Keulsdeshe 5% threshold revealed a significant diffeezbetween the
mean lifetime of males and females@falbiceps reared on different substrates quantities (F 6.8&, df = 9, P-value <
0.001) (Figure 4).

Indeed, in general, whatever the amount of feedbstsate, on which the larvae 6hrysomya albicepsvere
raised, the average life duration of emerged fen@delts is still significantly greater than that aflult males.
At the same time, we observed that in femalesatteeage longevity of adults was significantly irficed by the different

nutrient substrate quantities on which the larvaeewaised (Figure 5). The same is true for adalem(Figure 6).
Effects of Larval Density on the Rate of Mass Lossf Nutrient Substrate

The experiment carried out made it possible tolfgghthe effect of the larval density on the rafamass loss of
the nourishing substrate. The lowest mass loss natre obtained with densities of 100 and 150 Erihat to say,
respectively, 0.02 and 0.08%. The highest was imddawith densities of 200, 250 and 300 larvaet tioasay,
respectively, 0.13, 0.19 and 0.25%. The analysigaofance and the Newman Keuls test at the 5% hbtegevealed a
significant difference between the mass loss redéesed by the different larval densities (F = 11886f = 4, P-value <
0.001) (Table 3).
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Figure 4: Compared Longevity of Adult Male and Femae Chrysomya Albiceps
Reared on different Quantity of Nutrient Substrate
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Note: ANOVA followed by Newman Keuls test at the 5% threshold. N =30 F = 114.04; ddl = 4; P = 0.0000.

Figure 5: Compared Longevity of Female Adults ofChrysomya Albiceps
Reared on Different Quantities of Nutrient Substrde
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Note: ANOVA followed by Newman Keuls test at the 5% threshold. N = 30. F = 83.77; ddl = 4; P = 0.0000.

Figure 6: Compared Longevity of Male Adults ofChrysomya Albiceps
Reared on Different Quantities of Nutrient Substrat

Table 3: Effects of Larval Density on the Loss Rat®lass of the Nutrient Substrate

Loss rate

Larval densi
7 mass of the substrate (%)

(or Number of larvae)
100 0.02 £ 0.001®
150 0.08 + 0.0014
200 0.13 + 0.001¢
250 0.19 + 0.001"
300 0.25 + 0.001=

Note: ANOVA followed by Newman Keuls test at the 5% threshold. N = 30. F = 11688.4; ddl = 4; P = 0.0000.
DISCUSSIONS

Chrysomya albicepis one of the earliest species of Diptera Callijpdae that colonizes a corpse exposed in the
open air, in the southern forest zone of Cote déymnly a few hours after death (Koffi al, 2017a). In this species, as in
most necrophagous Calliphoridae, the early appearafi females on an exposed corpse is motivateeéduylaying.

In our experimental conditions, the average nunolbeggs laid per female was 258. Our results desvasuperior to those
of Wall (1993), who performed his work, in an op&mperate environment, ohucilia sericata a species of
necrophagous Calliphoridae, very closeCiorysomya albicepsThis difference in the results could be explaitgdthe
higher temperature of the hot and humid subequdtatimate, which favored, in our experimental citiods, the

spawning ofC. albicepfemales.
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After hatching, larvae reared on large portionghef feeder substrate had a longer developmengatlifation

than those grown on small portions of pig livereTpupae obtained after the larval phase, have ¢cteply undergone a
similar development time. Our results are simitatitose of Yape@t al (2017), who studied some aspects of the biology
of Lucilia sericata in the natural environment, in the southern foeeme of Cote d'lvoire. The fact that the quantity
substrate has significantly influenced the duratbtarval development and pupal development, ctvacexplained by a
greater availability of nutrients in the larger fians. On these, the larvae had time to move from stage to another, in
contrast to small portions of the substrate, onctvithe duration of larval stages was shortenededdd according to
Denno and Cothran (1975), the size of the substatelimit the availability of food, which in turcan influence the
evolution of larval populations. In addition, stagy@nd 3 larvae exhibited intraspecific predatidrew their food source

became insufficient. This had the effect of redgdimeir numbers.

Pupal development time was the longest phase aftadies ofC. albicepsdevelopment. This phenomenon was
also observed by Greenberg (1971). He noted tmat $ipent in the prepupal and pupal stages cansesfrap to 75% of
the total development time. This would be due ® féct that, the differentiation of the organsloé fadult insect, starts

from this stage.

The low pupation rates observed on the differemtiquas of pork liver were also obtained by Fagtaal (1999).
These researchers observed that, after the t@@ppeéarance of the breeding substrat€lofysomya albicepkarvae, the
competition is transformed into intra-specific prdn. Thus, the low pupation rate obtained wittabsubstrates is due
to the death of certain larvae, victims of intr&aific predation. This result joins those of Putn{a@77) and Smith &
Wall (1997), according to which competition appe@arde the main factor limiting the larval poputais that develop on

the body, mainly in the case of small cadavers.

Concerning the effect of larval density, on theerat mass loss of the nutrient substrate, the teeshbwed that
the rate of mass loss increases with density. Thesdts are consistent with those of Fabre (19B8fson (1932b),
Putman (1977) and Slone & Gruner (2007). Theseoasitbbserved that gregorian , formed by a high iteo$ larvae,
produces a local rise in temperature that can reagbrising proportions. Thus, the rapid loss ogsaf the liver portion,
with a high larval density, could be explained lyeasiness of feeding the larvae. This ease ofrfgedbuld be due to the
local liguefaction of the tissues, by the jointiactof the salivary enzymes and the movements @htioks of the larvae,

caused by the elevation of the temperature.

Regarding the emergence rate, it was higher o lanpstrates. The lowest emergence rates werenebtaiith
small portions of pig liver. The significant infloee of substrate size on adult emergence rates bauéxplained by the
fact that large substrates had sufficient nutridatsthe development o€hrysomya albiceptarvae while avoiding the

intraspecific predation phenomenon.

As for the sex ratio, it showed no significant difnce on the different substrates. This obsenvagi@onsistent

with Yapoet al (2017), who carried out their work ducilia sericatg a species close hrysomya albiceps

The study of the life duration of adults recordesigmificant difference in different substrates.utd emerged from larvae
reared on large substrates and lasted longer thasetthat emerged from larvae grown on small satesir
These results are consistent with those of Higlegl. (1986), Joplin and Moore (1999) and Nasbitgl. (2007). According
to these authors, the availability of nutrientsofpms, lipids) and mineral elements (ammonia,,imnc) influences the

development of insects. Thus, this difference inlaédngevity would be due to the nutrient availdpiof the substrates.

www.iaset.us ed@iaset.us



52 Emmanuel K. Kouajidexandre F. Koffi& Louis R. N. Aboua

In fact, the larvae, which have been sufficienthyrnished, have more protein energy, which is nergds ensure the rest

of their imaginal life.

Regarding the average imaginal life, accordingeo, $ was longer in females than in males, orsabstrates.
Our results are similar to those of Ruedal (2010). The short lifetime of males could be aipdd by the fact that they
release during the mating, a significant quantftemergy. This argument was also made by Redd (2010), studying
the table of life oLucilia sericata Thus, the reproductive activity would contribtieea sharp decrease in the longevity of
males and females. This is what Williams (1984)lechl'cost of reproduction”, a concept that linke teffort of

reproduction to the other functions of the insect.
CONCLUSIONS

The few aspects of thehrysomya albicepbiology, studied in the natural environment, sulzqrial hot and
humid of Céte d'lvoire, made it possible to notattlit is an oviparous insect, with holometabolicvelepment.
The average number of eggs laid b§.aalbicepsfemale was 258.03 + 91 at an average temperat2@.24 + 0.13°C and
a mean relative humidity of 84.28 + 0.39%.

Its complete development cycle has highlightedgdHarval stages and a pupal stage. In stages 3,dad/ae of
C. albicepspractice intra-specific predation, when the foodrse is insufficient. In our experimental conditsp the mean
total development time df. albicepsincreased with the size or quantity of the lamatrient substrate. Females lived
longer than males on different substrates. Pupatiwh emergence rates were significantly influenogdhe amount of
feeder substrate on the one hand, and intraspgeéitation on the other. As for the sex ratio oeregad adults, it was in
no way influenced by the different amounts of stdist The rate of mass loss of the substrate hagesl/with the density

of the larvae.

In the context of an entomological expertise toedatdeath, the information gathered through thisystare
essential, in so far as, the discovery of a corpsg; as well concern, a small body like that ohddcof 8 kg, that of an
adult person of 90 kg for example. Under these itimms$, one could imagine that the larvae of thenesaspecies of
necrophagous Diptera, could present different dgraknt cycles, according to the important diffeeeit size of the
body. Moreover, the results obtained during thiglgtcould allow establishing a short or mediumtpastem interval, in

the context of a realizable judicial investigatiarCéte d'lvoire.
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