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       To shed some light on distribution, abundance and diversity of flies’ 

species in Wadi El‐Rayan Protected Area, several field trips for one year 

from winter 2017 to autumn 2018 were carried out. In the present result, the 

flies in Wadi El‐Rayan Protected Area were comprised 5families include, 

Calliphoridae, Muscidae, Sarcophagidae, Piophilidae and Phoridae. 

Calliphoridae was the most abundant and diversify family during the study 

period, it represented (52.48% of the total flies count) and comprised 5 

species (41.67% of the total recorded species), followed by Muscidae (41 

Trap/day, 42.88% and 3 species, 25%), Sarcophagidae (2.6 Trap/day, 2.68% 

and 2 species, 16.67%), Phoridae (1 Trap/day, 1.046% and only species, 

8.33%) and Piophilidae with an annual average of (0.88 Trap/day, 0.92% 

and only one species, 8.33%).But the most dominant flies species were 

Musca domestica and Chrysomya megacephala. Seasonally, flies were 

flourished in summer, while winter is the lowest abundant season. Spatially, 

they regularly distributed among study sites. The previous findings were 

confirmed by that the flies were semi-stable in their temporal distribution 

and there is fairness in their spatial distribution. The diversity indices 

indicate that poor in richness of flies diversity in the investigated area. 

      INTRODUCTION 

Diptera is an important insects order as several species from this order is known for the 

medical, agricultural and veterinary importance. Among the dipterous species, flies are the 

most ubiquitous insects as they closely live to human settlements and cause severe problems 

including nuisance and transmit diseases to human beings (Chow, 1940; Greenberg, 1971; 

Marchiori, 2014; Zakai, 2014, Aziz et al., 2016). Furthermore, some flies species are of 

veterinary importance as they cause myiasis (Nurita et al., 2008). Flies are distributed 

globally and can be found in all habitats with no exceptions and feed in liquid and semi-liquid 

organic materials and food. They are incriminated for various diseases. For example, Musca 

domestica L. (Diptera: Muscidae) is considered as a mechanical vector for 65 human diseases 

such as Amebiasis and Giardiasis (Marchiori, 2014; Aziz et al., 2016). In addition, some 

dipterous taxa are known for their economic importance as their high density is associated 

with the economic loss in poultry and egg production farms as they disturb the workers and 

decrease the final products  quality  (Miller et al., 1993). Control efforts of flies in poultry 

production farms are known for the high cost. For example, the USA spends almost 2 million 

US dollars annually to control the flies population in human residential areas and poultry 

farms (Crespo et al., 1998). 

http://www.eajbse.journals.ekb.eg/
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        One of the most important health issues 

is studying the occurrence, distribution, and 

diversity of dipterous flies in the urban and 

rural areas (Couri and Barros, 2010, Zakai, 

2014, Aziz et al., 2016). One of the key 

factors for  successful management program 

is surveying the distribution, prevalence, and 

diversity of the flies. This biological 

information will help to improve the efficacy 

of current management techniques (Nurita 

and Abu Hassan, 2013, Aziz et al., 2016). 

Undoubtedly, dipterous flies are of medical 

and veterinary importance can be associated 

with an epidemic outbreak of diseases or 

causing economic significant losses (Mellor 

et al., 2000; Heath 2002; Williams, 2009; 

Barin et al., 2010). Most of the related 

studies found the prevalence of certain 

families of flies such as Calliphoridae, 

Sarcophagidae, Muscidae, Tanabidae, 

Ceratopogonidae, Utilidae, Sphaeroceridae, 

and Chloropidae (e.g. Hilali et al., 2003, 

Hanan, 2010, Aziz et al., 2016). 

Wadi El‐Rayan has a special historical 

significance as a major crossroad that was 

used for many centuries by travelers between 

the Nile Valley and the oases of the Western 

Desert. Remains of human settlements from 

Egyptian and Roman‐Greek eras are found in 

the area (Fakhry, 1957). In the seventies, two 

lakes were created in the lower portion of 

Wadi El Rayan sub‐depression to channel 

out excess agricultural drainage water in 

order to slow down the increase of the water 

table in the Fayoum main depression and in 

the Qaroun Lake. The creation of a large 

body of water in this hyper‐arid area had a 

striking ecological impact: new species of 

plants, mammals, birds and invertebrates 

moved to Wadi El Rayan area. The Wadi El 

Rayan depression is an important site for the 

deposition of Eolian sand in the Western 

Desert. Extensive dune fields run the length 

of WRPA oriented NNW to SSE and, 

probably, they are formed within the 

Holocene period as a result of disintegration 

and transportation of friable stones. The 

dunes vary in length from a few hundred 

meters to thirty km and may reach height of 

30 m (IUCN, 2000a). The climate Wadi 

El‐Rayan is typically Saharan, hot and dry 

with scanty winter rain and bright sunshine 

throughout the year. According to the bio-

climatic provinces of Egypt defined by, the 

area is hyper-arid with mild winters and hot 

summers. The vegetation is confined to inter-

dune areas around springs and at the base of 

large dunes. The vegetation cover is made of 

perennial plants and a few individuals of 

Calligonum comosum and Zygophyllum 

album Ayyad and Ghabbour (1986). 

      Insects biodiversity and activity is very 

much affected by the environmental factors 

in which they live (Gullan & Cranston, 

2000). It is believed that diversity evolves 

through niche specialization and resource 

partitioning. Flies can be found almost 

anywhere in the world. Many flies, however, 

play very useful roles in plant pollination, 

scavenging, and controlling various insect 

pests (by either direct feeding or parasitism) 

(Rosmoser & Stoffolano, 1998). There are 

few studies surveying the distribution and 

prevalence of the dipterous flies in Egypt. 

Therefore, the present study aimed to 

investigate the distribution and diversity of 

the flies (Diptera) of medical importance in 

four selected sites of Wadi El‐Rayan 

Protected Area. 

MATERIALS AND METHODS 

The Study Area: 
       Wadi El‐Rayan Protected Area (WRPA) 

is one of Egypt’s 27 protected areas. Natural 

features and landscapes, biodiversity and the 

World Heritage site in Wadi El‐Hitan have 

drawn national and international attention to 

its value. It is located in the Fayoum 

Governorate on the Western Desert of Egypt 

about 120 Km from Cairo. The WRPA is a 

popular recreation area due to its close 

proximity to Cairo. Over 150,000 visitors per 

year visit it. Wadi El‐Rayan Protected Area 

(WRPA) is a large natural area of desert, 

lakes and oasis located in the Western Desert 

of Egypt in the Fayoum Governorate.  

       Today, the protected area is 1,759 km2 

in size. WRPA’s natural landscapes are a 

popular attraction for national and 
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international visitors. A growing number of 

people are attracted to the only waterfalls in 

Egypt, sand beaches, natural beauty, 

camping, bird watching, and the 

internationally important World Heritage 

Site. The protected area also hosts a variety 

of economic activities that support local 

communities, such as fish farming, 

traditional fishing in the Rayan lakes, 

agriculture at the land reclamation area, oil 

extraction, and cafeterias that serve tourists. 

The variety of resources and services in the 

protected area require sustainable sources of 

funding accompanied by wise and effective 

management. With these ingredients, WRPA 

staff can protect the natural values, thereby 

ensuring the provision of sustained benefits 

to local communities. 

       Four stations were chosen and covering 

a limit of 2 Km within the protected area. 

The name of stations is depending on the 

local native inhabitant inside the protected 

area. Accurate reading of the exact position 

of each sampling station is taken by the GPS 

(Satellite-based Global positioning system) 

set (Fig.1).  

 
Fig.1: Landsat image showing the study area and the investigated sectors and sites at 

(WRPA). 

 

Field Trips and Sample Collection: 

        The flies were surveyed in several field 

trips for one year from winter 2017 to 

autumn 2018 in the different selected sites 

along (WAPRA).  The study site consists of 

four different ecological habitats in site1 

(Waterfalls and cafeterias area), site2 (the 

village of Moses), site3 (the village of al-

Khidr) and site4 (Vanguard village areas). 

Two types of traps were used: a cylinder-

shape cone trap having a diameter of 10 

inches and height of 12 inches (WHO, 1991) 

and a rectangular-shape cone trap having a 

length of 10 inches breadth of 10 inches and 

height of 12 inches. Baits used in these traps 

were yeast, sugar, salted fish, shrimp paste 

and fresh liver. The baits weighed 25 gram 

each. The baits were placed in separate 
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containers and then placed in a bigger 

container prior to introduction into traps. 

Three pairs of traps were placed at each 

study site for diurnal and nocturnal 

collection of flies. Each pair consisted of 

cylindrical and rectangular traps. For the 

diurnal collection traps were set around 7.05 

am – 7.06 am and collected before 7.23 

pm7.24pm, while for the nocturnal 

collection–traps were set around 7.23 pm – 

7.24 pm and collected before 7.05 am – 7.06 

am. Four replicates were conducted at each 

study site.  

Identification of Species: 

Traps collected were then sealed into a 

plastic bag and flies caught were killed using 

chloroform. Flies were brought back to the 

laboratory and identified based mainly on 

keys by Inder et al. (1979) and Kurahashi et 

al. (1997). A statistical analysis using non-

parametric Mann-Whitney test was used to 

determine the effectiveness of the 2 types of 

trap. Meteorological data of the study site 

were obtained from the Meteorological 

Service. 

Data Analysis: 

Four diversity indices were calculated 

to estimate the stability of groups 

structuralize, species richness (Margalef, 

1968), Shannon–Wiener diversity index 

(Shannon and Wiener, 1963), Evenness or 

equitability (Pielou, 1975), and Simpson 

index (Simpson, 1949) 

RESULTS  

Medical Flies Composition:  

The survey about flies inhabiting Wadi 

Al-Rian Protected Area revealed that there 

are 12 flies species recorded an annual 

average abundance of 233.25 Trap/day. The 

identified flies species were belonging to 

five families namely; Calliphoridae, 

Muscidae, Sarcophagidae, Piophilidae and 

Phoridae. Calliphoridae was the most 

abundant and diversify family during the 

study period, it recorded an annual average 

of 50.2 Trap/day (52.48% of the total flies 

count) and represented by 5species 

comprised 41.67% of the total recorded 

species. Muscidae was the second abundant 

(41 Trap/day, 42.88% of the total flies count) 

and also the second diversify family (3 

species, 25%), followed by Sarcophagidae 

with an annual average of (2.6 Trap/day, 

2.68%) and diversity of (2 species, 16.67%), 

Phoridae with an annual average of (1 

Trap/day, 1.046%) and diversity of (one 

species, 8.33%) and Piophilidae with an 

annual average of (0.88 Trap/day, 0.92%) 

and diversity of (one species, 8.33%) 

(Table.1). 

 

Table 1: Abundance, relative abundance and number of species for each family of flies 

recorded in Wadi Al-Rayan Protected Area. 

 
 

Temporal Distributions Of The Medical 

Insect Recorded In Wadi Al-Rayan 

Protectorate: 

 a.Abundance: 

        As shown in figure (2), the abundance 

of medical flies varies greatly from season to 

another. They were flourished in summer 

with an average of 196.25 Trap/day (51.31% 

of the total recorded flies count), followed by 

spring (88 Trap/day, 23.01%), autumn (77.5 

Trap/day, 20.26%) and winter cam at the last 

(20.75 Trap/day, 5.42% of the total recorded 

counts). 
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In this context, the variations in 

abundance of recorded families during 

investigated seasons were showed that the 

Calliphoridae in summer was the highest 

abundant family with an abundance of 103 

Trap/day, followed by Muscidea with an 

abundance of 81.75 Trap/day and 

Sarcophagidae (6.25 Trap/day). During spring, 

Muscidae was the highest abundant family 

(46 Trap/day), followed by Calliphoridae 

(38.25 Trap/day) and Sarcophagidae (2.25 

Trap/day). During autumn, Calliphoridae 

(45.5 Trap/day) was the highest abundant 

family, followed by Muscidae (30.25 

Trap/day) and Sarcophagidae (1 Trap/day). In 

winter, the highest group was Calliphoridae 

(14 Trap/day), followed by and Muscidae (6 

Trap/day), Sarcophagidae (0.75 Trap/day) and 

groups were rare and recorded little 

abundance (Fig.3). 

b.Number of Species: 

Figure (4) showed that the number of 

recorded flies species was varied seasonally 

within a narrow range. From this result, the 

highest species number (12 species) was 

recorded in each of summer and spring, 

followed by autumn (11 species), and the 

lowest species number (7 species) was 

recorded in winter. 

In this context, the seasonal 

variations of species numbers of each family 

were explained that summer listed 5 

Calliphoridae species, 3 Muscidae species, 2 

Sarcophagidae species and one species for 

each of Piophilidae and Phoridae. On the 

other hand, spring listed the same as in 

summer. While, autumn noted 5 

Calliphoridae species, 3 Muscidae species, 2 

Sarcophagidae species and one species of 

Phoridae. Finally, winter flies were 

comprised 3 Calliphoridae species, 3 

Muscidae species and only one species of 

Sarcophagidae (Fig. 4). 

Spatial Distribution of the Zooplankton 

Groups: 

a.Abundance: 

The spatial distribution of recorded 

insect families at study area showed that the 

insect abundance was high at site 1 with an 

annual average of 272 Trap/day which 

represented about (29.15 % of the total 

abundance), followed by site 2 (239 

Trap/day, 25.62%), and site 3 (225.75 

Trap/day, 24.2%). While site 4 had the 

lowest abundance beings 196.25 Trap/day 

(21 % of the total abundance). 

With regards of the spatial variations 

of abundance of recorded families, 

Calliphoridae recorded its highest annual 

average abundance at site 1 being 75.75 

Trap/day, followed by site 3 (46.25 

Trap/day), and site 2 (40. 5 Trap/day), while 

it was low at site 4 being 38.25 Trap/day. On 

the other hand, the highest annual average of 

Muscidae abundance occurred at site 2 being 

(45.5 Trap/day), followed by site 1(44.5 

Trap/day), and site 3 (39.5 Trap/day), while 

its lowest one appeared at site 4 (34.5 

Trap/day). Concerning the annual average of 

Sarcophagidae abundance, it was recorded 

its highest value (5.5 Trap/day) at site 1, 

followed by (2.5 Trap/day) at site 2, and 

(1.75 Trap/day) at site 3, while the lowest 

value (0.5 Trap/day) was recorded at site 

4.Phoridaewas the fourth abundant group, 

they recorded their highest annual average of 

abundance at each of site2 and site 4 being 

(1.25 Trap/day), followed by site 1 (1 

Trap/day), while the lowest annual average 

was recorded at site 3 being (0.5 Trap/day). 

Successively, the highest annual average of 

Piophilidae abundance was recorded at site 1 

being (1.75 Trap/day), followed by site 4 (1 

Trap/day), and site 3 (0.5 Trap/day), while 

its lowest one occurred at site 2 (0.25 

Trap/day) (Fig. 5). 

b- Number of Species: 

The spatial distribution of number of 

insect species was represented in figure (6). 

As a result of the figure, the recorded species 

were equally distributed among investigated 

sites. Each of site 1, site 2 and site 4 has the 

same and highest diversity (12 species) 

(5Calliphoridae species, 3 Muscidae, 

2Sarcophagidaenand only one species for 

each of Piophilidae and Phoridae). On the 

other hand, site 3 has diversity of 11 species 

(5 Calliphoridae species, 2 Muscidae, 2 

Sarcophagidae and only one species for each 

of Piophilidae and Phoridae). 
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Spatiotemporal Distribution of 

Zooplankton:  

a- Abundance: 

At all sampling sites during all 

surveyed seasons, flies abundance show high 

three peaks (Fig.7). The first peak occurred 

in Site 1 during summer with an abundance 

of 249 Trap/day, the second peak was 

recorded in site 2 during summer with an 

abundance of 185 Trap/day and the third one 

was recorded in site 3 during summer with 

an abundance of 185 Trap/day. On the other 

hand, the smallest values of abundance 

occurred in site 3 during winter (15 

Trap/day), site 4 during winter (18 Trap/day) 

and site 2 during winter with an abundance 

of 20 Trap/day. 

According to the present data, 

Calliphoridae abundance was fluctuated 

between the high value (130 Trap/day) at site 

1 during summer and low value (9 Trap/day) 

at site 3 during winter. On the other side, the 

high value of Muscidae abundance (97 

Trap/day) was recorded in each of site 1 and 

site 2 during summer, while the low value (4 

Trap/day) were recorded in site 4 during 

winter. Sarcophagidae abundance was 

ranged between highest abundance (14 

Trap/day) at site 1 during summer, and 

lowest abundance (2 Trap/day) at many sites. 

Piophilidae recorded its highest abundance 

(5 Trap/day) at site 1 during summer, while 

its lowest one (1 Trap/day) happened at each 

of site 4 during spring and site 2 during 

summer. Successfully, Phoridae had  high 

abundance (4 Trap/day) at site 4 during 

summer, but the low value (1 Trap/day) was 

noticed at each of site 4 during spring, site 2 

during summer and site 1 during autumn. 
b- Number of Species: 

The number of flies’ species recorded 

its highest value (12 species) at each of site1 

and site 2 during summer, followed by 10 

species at each of site 1during spring and site 

3 during summer and 9 species at site 4 

during spring. On the other side, the lowest 

number of species (2 species) was recorded 

in site 2 during winter and 4 species at site 3 

during winter (Fig. 8). 

Regarding flies families, the highest 

number of Calliphoridae species (5 species) 

was recorded at each of site 1 during spring, 

and site 1, site 2 and site 4 during summer, 

followed by 4 species at each of site 3 during 

spring and summer and site 4 during autumn, 

while the lowest one (one species) was 

recorded at site 2 during winter. In this 

context, the number of Muscidae species was 

high (3 species) at site 1 during spring and 

site 1 and site 2 during summer, while the 

lowest one (one species) has occurred at 

many sites. On the other hand, the number of 

Sarcophagidae species was high (2 species) 

at all sites during summer, while its lowest 

value (one species) was recorded at many 

sites during different seasons. The only 

recorded Piophilidae species was recorded at 

all sites during spring and summer. On the 

other hand, the only recorded Phoridae 

species was recorded at all sites during 

summer and autumn (Fig.8). 

Stability of Flies Distribution In Wadi Al-

Rian Protected Area: 

 a.Temporal Stability: 

The present data showed that flies 

species were semi-stable in their temporal 

distribution, where 50% of flies species were 

recorded in four investigated season, 41.67% 

found in three seasons, 8.33% collected in 

two seasons and there is no any species 

recorded in only one season (Fig. 9). 

b- Spatial Stability: 

It is clear from figure (10), the flies 

species were ideal distributed between 

investigated sites, where 91.67% of the total 

flies species were recorded in four sites, 

while 8.33% were collected from three sites. 

In this context, there is no species were 

recorded in two or one sites only. 
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Fig.2: The percentage of average abundance (Trap/day) of the total recorded flies in Wadi 

Al-Rian Protectorate during the survey seasons. 

 

 
Fig.3: The average abundance of the total flies recorded in Wadi Al-Rian Protected Area 

during different seasons. 

 

 
Fig.4: Seasonal variations of the number of insect species recorded in Wadi Al-Rayan  

Protected Area during different seasons. 
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Fig.5: The spatial abundance of the flies groups at Wadi Al-Rayan Protected Area. 

 

 
Fig.6: The spatial distribution of flies diversity at Wadi Al-Rayan Protected Area. 

 

 
Fig.7: The Abundance (Trap/day) of the flies groups recorded at different sites of 

Wadi Al-Rayan Protected Area during the study period. 
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Fig.8: diversity of flies groups recorded at different sites of Wadi Al-Rayan Protected 

Area during study period. 

 

 
Fig.9: The stability of flies distribution in Wadi Al-Rayan Protected Area on temporal scale. 

 

 
Fig.10: The stability of flies distribution in Wadi Al-Rayan Protected Area on a spatial scale. 
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Diversity Indices of Zooplankton 

Distribution in Wadi Al-Rayan: 

As a result of the table (2), the 

ecological diversity indices has fluctuated 

within a wide range between stations during 

four seasons. Where, the highest value of 

species richness (2.149) was recorded in site 

during spring, followed by2.084 in site 

during summer, while the lowest value 

(0.3338) occurred in site 2 during winter, 

followed by 0.8218 in site 1 during autumn. 

Also, the highest value of Shannon index 

(0.9341) was recorded in site during winter, 

followed by 0.8447 in site 3 during winter, 

but the lowest value (0.4641) was recorded 

in site 4 during spring, followed by 0.5546 in 

site 3 during summer. In this context, the 

highest Evenness values were 1.715 and 

1.523during summer in site 1 and site 4, 

respectively. But, the lowest Evenness values 

were 0.6474 at site 2 during winter and 

1.02at site 4 during spring. Concerning the 

Simpson index, its highest value was 0.7498 

and 0.7288during summer at site 1 and site 

4, respectively. While, the lowest value of 

Simpson index was 0.4789 at site 2 during 

winter, followed by 0.5011 at site 4 during 

spring. 

 

Table (2): The Diversity indices for flies species inhabiting Wadi Al-Rian Protected Area 

 
 

DISCUSSION 

Insects are powerful and rapid adaptive 

organisms with high fecundity rates and 

short life cycles. Due to human interruption 

in agro-ecosystem and global climatic 

variations are disturbing the insect 

ecosystem. According to the present study, 

12 flies species belonging to five families 

namely; Calliphoridae, Muscidae, 

Sarcophagidae, Piophilidae and Phoridae 

were inhabiting Wadi Al-Ryan Protected 

Area. Abd El-Halim et al., (2009) trapped 33 

flies species from Matruh Governorate. Also, 

Al-Enazi et al (2018) collected 12 dipterous 

species from three different sampling sites 

located in Tayma (Saudi Arabia). Aziz et al. 

(2016) reported 11 dipterous species from 

Tabuk region collected from 5 locations. The 

present study revealed that the dominant flies 

species were Musca domestica and 

Chrysomya megacephala. The abundance of 

Musca domestica species was reported in 

several studies (Meyer and Petersen 1983; 

Miller et al. 1993; Cook et al. 1999; 

Marchiori et al. 2000; Kaufman et al. 2005, 

Srinivasan et al., 2009; Abdul_Rassoul et al., 

2009, Urech et al., 2012, Al-Shaibani and 

Al-Mahedi 2014; Aziz et al. 2016). 

         In a study investigating the dipterous 

species in different locations of Wadi Al-
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Rian Protected Area agreement with Aziz et 

al. (2016) which reported that genus Musca 

was the most dominant genus in animal 

facilities (slaughterhouse and cattle market). 

Similarly, Al-Shaibani and Al-Mahedi 

(2014) reported the same findings from 

Yemen (Southern part of The Arabian 

Peninsula). This is acceptable fact as the 

genus Musca is known for its global 

distribution with strong adaptability and 

acclimation to various environmental 

conditions. Despite that, some studies from 

Saudi Arabia, other flies taxa were reported 

to be more dominant such as Chrysomya 

albiceps, Wohlfahrtia nuba and Chrysomya 

bezziana (Alahmed et al., 2006). Hanan 

(2010) reported that the dominant flies were 

Coproica vegans and Anatricus erianceus 

collected from animal facilities located in the 

South of Saudi Arabia.  

       In the present study, a total number of 

1530 individuals of flies belonging to 12 taxa 

were reported in one year for four sampling 

occasions. In slaughterhouse and sheep 

farms located in the Southern part of Saudi 

Arabia, 5312 individuals belonging to 12 

taxa were reported by Hanan (2010), 

different Findings were reported as a total 

5312 individuals of 12 species were 

collected. This discrepancy in the findings in 

different literature is probably due to 

remarkable variation in the geographical, 

physical and chemical variables which may 

show significant variation among different 

parts of Saudi Arabia. It is widely known 

that the temperature is the key factor 

controlling abundance and diversity of 

dipterous flies in addition to humidity and 

precipitation (Levine and Levine 1991, 

Oshaghi et al. 2009, Shiravi et al. 2011) 

humidity and rainfall. The species indices 

values resulting from the present data 

confirmed and indicated that the species 

disturbance between sites during study 

period. The diversity indices values indicate 

the pouring in richness of flies diversity in 

the investigated area. (Bojanic et al., 2012) 

found that the species richness (S) was 

positively related to overall abundance on a 

temporal scale, but the strength of that 

relationship was negatively related to 

increased trophic state. Insect abundance and 

species dominance increased proportionally 

with increased trophic state. The present 

results concluded that species richness was 

positively related to overall abundance and 

was also affected by environmental status of 

the area. Diversity indices give better 

information about the environmental 

conditions under which the organisms live 

than consideration of individual taxa alone 

(Teles 1994). Biological indicators were 

used by many environmental agencies 

throughout the world to monitor the status 

and trends of aquatic ecosystems (Hughes 

and Noss, 1992 and Weigel, 2003). Flies 

species richness in investigated area is a key 

measure not only for biological status but 

also for ecosystem stability (Ciss et al., 

2013). Patra et al. (2011) showed that the 

species richness ranges between 1 and 5 

shows moderate pollution, where larger 

index indicates more healthy water body but 

when it tends towards 1 means increase 

pollution and damage should be suspected.  

        The present study appeared that the 

species richness index ranged from 0.3338 to 

2.149 moreover, Shannon index ranged from 

0.4641 to 0.9341, this means that the area is 

polluted at moderate side. The results of 

evenness index showed that human activities 

affect the equitability of the flies distribution 

within the study area, this is in congruence 

with that reported by Holland et al. (2014). 

Choosing the most effective traps in 

collecting dipterous flies is crucial for the 

comprehensive survey of adult flies (Harvey 

et al., 2010; Akberzadeh et al. 2012).  

        In the present study, two types of traps 

were used; Sticky Trap and Yellow Sticky 

Traps. These two types of traps have been 

previously reported to be effective traps 

catching different flies species (Suenaga and 

Kurahashi 1994, Hall 1995, Baz et al. 2007, 

Gerry et al. 2007; Akberzadeh et al., 2012, 

Aziz et al., 2016). These two types are 

known to be totally safe for the human being 

and the ambient environment as they contain 

no harmful chemicals. There are several 

considerations should be taken into account 
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when selecting the flies trap. Harvey et al. 

(2010) suggested that the effective trap 

should be economically affordable with high 

efficacy to attract  high number (abundance) 

and species (diversity) of flies. 

Conclusions 

     The number of collected flies species is 

considered not higher compared to relevant 

studies. Both two types of sticky traps 

showed to be suitable traps in collecting 

dipterous flies. Furthermore, they show to 

have no negative effects on the environment 

and/or human being. This study provides the 

necessary information required for future 

management and control programs of flies in 

the region. 

REFERENCES 

Abd El-Halim A.S., Soliman M.I., Mikhail 

MW. (2009). Prevalence of dipterous 

flies associated with human animal 

diseases in Matruh and South Sinai 

sGovernorates, Egypt. J of Egypt Soc 

Parasitol. 39(3): 803-9. 

Abdul Rassoul, M., R. Augul, H. Al-Saffar. 

2009. Seasonal abundance of adult fly 

species on the exposed carcasses in 

Baghdad City. Ibn AL-Haitham Journal 

of Pure and Applied Sciences, 22(4): 

16-25. 

Akbarzadeh, K., J. Rafinejad, J. Nozari, Y. 

Rassi, M. Sedaghat, M. Hosseini. 2012. 

A modified trap for adult sampling of 

medically important flies (Insecta: 

Diptera). Journal of Arthropod- Borne 

Diseases, 6(2): 119-128. 

Alahmed, A., A. Al Dawood, S. Kheir. 2006. 

Seasonal activity of flies causing 

myiasis in livestock animals using 

sticky traps baited with Swormlure-4 in 

Riyadh region, Saudi Arabia. Scientific 

Journal of King Faisal University (Basic 

and Applied Sciences), 7(2): 1427-1435. 

Al-Enazi, S. A., Al-Enazi, R., Al-Enazi, S., 

Al-Enazi, T., Al-Enazi, M., Al-Shami, 

S. A., & Alhag, S. (2018). Diversity and 

distribution of dipterous flies of medical 

and veternary importance in Tayma, 

Saudi Arabia. Aceh Journal of Animal 

Science, 3(1), 17-24. 

Al-Shaibani, I., H Al-Mehdi. 2014. Seasonal 

abundance of flies (Diptera) in animal 

farms in some areas of Dhamar 

Governorate, Yemen. Yemeni Journal of 

Agriculture and Veterinary, Sciences 

1(2): 11-21. 

Ayres J.S., Schneide D.S., (2009).  The role 

of anorexia in resistance and tolerance 

to infections in Drosophila. PLoS Biol 

2009; 7:1000- 1005. 

Ayyad MA and Ghabbour SI. (1986). Hot 

deserts of Egyptand the Sudan. In: 

Evennari, M., Noy Meir, I. & Goodall. 

D (Eds.), Ecosystems of the 

world.ElSevier, Amesterdam, pp. 149-

202. 

Aziz, A., S.A. Al-Shami, C. Panneerselvam, 

J.A. Mahyoub, K. Murugan, A. Naimah, 

N.W. Ahmad, M. Nicoletti, A. Canale, 

G. Benelli 2016. Monitoring Diptera 

species of medical and veterinary 

importance in Saudi Arabia: 

Comparative efficacy of lure-baited and 

chromotropic traps. Karbala 

International Journal of Modern 

Science, 2: 259-265. 

Barin, A., F. Arabkhazaeli, S. Rahbari, S. 

Madani. 2010. The housefly, Musca 

domestica, as a possible mechanical 

vector of Newcastle disease virus in the 

laboratory and field. Medical and 

Veterinary Entomology, 24(1): 88-90. 

Baz, A., Cifrián, B., Díaz-äranda, L. M., & 

Martín-Vega, D. (2007, January). The 

distribution of adult blow-flies (Diptera: 

Calliphoridae) along an altitudinal 

gradient in Central Spain. In Annales de 

la Société entomologique de France 

(Vol. 43, No. 3, pp. 289-296). Taylor & 

Francis Group. 

Bojanic, N., Oljavidjaki, S.M., Krstulovic, 

N., Brautovic, I., Matijevic, S., Kuspilic, 

G., Sestanovic, S., Gladan, Z.N., and 

Marasovic, I., (2012). Community 

structure and seasonal dynamics of 

tintinnid ciliates in Kastela Bay (middle 

Adriatic Sea). J. OF Plank. Res., 34(6): 

510-530. 

Chow, C. 1940. The common blue-bottle fly 

Chrysomyia megacephala, as a carrier 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Abd%20El-Halim%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=20120746
https://www.ncbi.nlm.nih.gov/pubmed/?term=Soliman%20MI%5BAuthor%5D&cauthor=true&cauthor_uid=20120746
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mikhail%20MW%5BAuthor%5D&cauthor=true&cauthor_uid=20120746
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mikhail%20MW%5BAuthor%5D&cauthor=true&cauthor_uid=20120746
https://www.ncbi.nlm.nih.gov/pubmed/20120746
https://www.ncbi.nlm.nih.gov/pubmed/20120746


Distribution of Medical Flies along Wadi El-Rayan Protected Area 

  
 

45 

of pathogenic bacteria in Peiping, 

China. Chinese Medical Journal, 57: 

145-153. 

  Ciss  M,  Parisey  N,  Dedryver  CA,  Pierre  

JS (2013).  Understanding flying  insect  

dispersion:  Multiscale  analyses  of  

fragmented landscapes. Ecological 

Informatics; 14:59-63. 

Cook, D., I. Dadour, N. Keals. 1999. Stable 

fly, house fly (Diptera: Muscidae), and 

other nuisance fly development in 

poultry litter associated with 

horticultural crop production. Journal of 

Economic Entomology, 92(6): 1352-

1357. 

Couri, M.S., G.P.D.S. Barros. 2010. Diptera 

hosts of Stylogaster macquart (Diptera, 

Conopidae) from Madagascar and South 

Africa. Revista Brasileira de 

Entomologia, 54(3): 361-366. 

Crespo, D.C., R.E. Lecuona, J.A. Hogsette. 

1998. Biological control: an important 

component in integrated management of 

Musca domestica (Diptera: Muscidae) in 

caged-layer poultry houses in Buenos 

Aires, Argentina. Biological Control, 

13(1): 16-24. 

Fakhry, A., (1957). Wadi El Rayan.In: 

Annales du service des antiquités de 

l’Egypte. Tome XLVI. 

Gerry, A.C. 2007. Predicting and controlling 

stable flies on California dairies: 

UCANR Publications. 

Greenberg, B. 1971. Dipterous and disease – 

ecology, classification and biotic 

association. Princeto University Press, 

New Jersey. 

Gullan, P.J. & Cranston, P.S. (2000). The 

insect: An outline of Entomology. 

Oxford. Blackwell. 

 Hall, M. 1995. Trapping the flies that cause 

myiasis: their responses to host-stimuli. 

Annals of Tropical Medicine and 

Parasitology, 89(4): 333-357. 

Hanan, A. 2010. Prevalence of dipterous 

flies with veterinary importance in 

selected sheep's farms and slaughter 

houses in Jazan, Saudi Arabia. Egyptian 

Academic Journal of Biological 

Sciences, 3(2): 63-73. 

Harrison J, Frazier MR, Henry JR, Kaiser A, 

Klok CJ, Rascón B (2006). Responses 

of terrestrial insects to hypoxia or 

hyperoxia. Respiratory Physiology & 

Neurobiology; 154(1–2):4-17. 

Harvey, B., Bakewell, M., Felton, T., 

Stafford, K., Coles, G. C., & Wall, R. 

(2010). Comparison of traps for the 

control of sheep blowfly in the UK. 

Medical and veterinary entomology, 

24(2), 210-213. 

Heath, A. 2002. Distribution, seasonality and 

relative abundance of Stomoxys 

calcitrans (stable fly) (Diptera: 

Muscidae) in New Zealand. New 

Zealand Veterinary Journal, 50(3): 93-

98. 

Hilali, M., E. Abu-Elzein, A. Al-Afaleq, P. 

Mellor, J. Boorman, S. Alatyia, A. 

Alnaeem. 2003. Culicoides midges 

(Ceratopogonidae) in some localities of 

Saudi Arabia and their veterinary 

significance. Veterinarski Arhiv, 73(5): 

285-294. 

Holland JM, Storkey  J,  Lutman  PJW,  

Birkett  TC,  Simper  J, Aebischer NJ 

(2014). Utilisation of agri-environment 

scheme habitats to enhance invertebrate 

ecosystem service providers. 

Agriculture, Ecosystems & 

Environment; 183(0):103-109. 

Hughes, R. M. and Noss, R .F. (1992): 

Biological diversity and biological 

integrity: current concerns for lakes and 

streams. Fisheries, 17, 11-19. 

Inder Singh, K., Kurahashi, H. & Kano, R. 

(1979). A preliminary key to the 

common calliphorid flies of peninsular 

Malaysia. 66m (Insect: Diptera). The 

Bulletin of Tokyo Medical and Dental 

University 26(1): 5-24. 

IUCN, (2000a).Monitoring and Evaluation: 

report on the first year of the monitoring 

programme. Report prepared by I. Di 

Silvestre. 

Kaufman, P., D. Rutz, S. Frisch. 2005. Large 

sticky traps for capturing house flies and 

stable flies in dairy calf greenhouse 

facilities. Journal of Dairy Science, 

88(1): 176-181.  



Kotb M. Hammad et al. 46 

Khaliq A., Javed M., Sohail M., Sagheer M., 

(2014): Environmental effects on insects 

and their population dynamics. Journal 

of Entomology and Zoology Studies; 2 

(2): 1-7. 

Kurahashi, H., Benjaphong, N. & Omar, B. 

(1997). Blow flies (Insecta: Diptera: 

Calliphoridae) of Malaysia and 

Singapore. The Raffles Bulletin of 

Zoology: 1-88 pp. 

Levine, O.S., M.M. Levine. 1991. Houseflies 

(Musca domestica) as mechanical 

vectors of shigellosis. Review of 

Infectious Diseases, 13(4): 688-696. 

Marchiori, C., M. Castro, T. Paiva, F. 

Teixeira, C. Silva. 2000. Muscoid 

dipterous of medical and veterinary 

importance and their parasitoids in 

Goias State, Brazil. Arquivo Brasileiro 

de Medicina Veterinária e Zootecnia, 

52(4): 350-353. 

Marchiori, C.H. 2014. Species of Diptera of 

medical, sanitary and veterinary 

importance collected from buffalo and 

cattle dung in South Goiás, Brazil. 

International Journal of Applied Science 

and Technology, 4(2): 54-57. 

Margalef, R., 1968. Perspectives in 

Ecological Theory. Univ. of Chicago 

Press, Chicago, IL, 111pp. 

Mellor, P., J. Boorman, M. Baylis. 2000. 

Culicoides biting midges: their role as 

arbovirus vectors. Annual Review of 

Entomology, 45(1): 307-340. 

Meyer, J., J. Petersen. 1983. Characterization 

and seasonal distribution of breeding 

sites of stable flies and houseflies 

(Diptera: Muscidae) on eastern 

Nebraska feedlots and dairies. Journal of 

Economic Entomology, 76(1): 103-108. 

Miller, R., L. Pickens, W. Potts. 1993. 

Comparison of traps and an integrated 

program to manage houseflies and 

stable flies on dairy farms. Journal of 

Agricultural Entomology, 10: 189–196. 

Murdock CC, Paaijmans KP, Cox-Foster D, 

Read AF, Thomas MB. (2012). 

Rethinking vector immunology: the role 

of environmental temperature in shaping 

resistance. Nat. Rev. Microbiol. 10, 

869– 876. (doi:10.1038/nrmicro2900) 

Nurita, A., A.A. Hassan, H.N. Aida. 2008. 

Species composition surveys of 

synanthropic fly populations in northern 

peninsular Malaysia. Tropical 

Biomedicine, 25(2): 145-153. 

Nurita, A., A.A. Hassan. 2013. Filth flies 

associated with municipal solid waste 

and impact of delay in cover soil 

application on adult filth fly emergence 

in a sanitary landfill in Pulau Pinang, 

Malaysia. Bulletin of Entomological 

Research, 103(03): 296-302. 

Oshaghi, M.A., N.M. Ravasan, E. Javadian, 

Y. Rassi, J. Sadraei, A. Enayati, S.N. 

Emami. 2009. Application of predictive 

degree-day model for field development 

of sandfly vectors of visceral 

leishmaniasis in northwest of Iran. 

Journal of Vector Borne Diseases, 

46(4): 247. 

Patra A., Santra K.B., Mann C.K., 2011. 

Ecology and diversity of zooplankton in 

relation to physico-chemical 

characteristics of water of Santragachi 

Jheel, West Bengal, India. Journal of 

Wetlands Ecology, (5): 20-39. 

Pielou, E.C. (1975). Ecological diversity. 

John Wiley and Sons, New York.  

Rosmoser, W.S. & Stoffolano, J.G. (1998). 

The Science of Entomology. 

WCB/McGraw Hill, Boston, 

Massachusetts, USA. 

Shannon CE, Weaver,    W.  (1963).The 

mathematical theory of communications 

University Illinois, Urbana, p 117. 

Shiravi, A., R. Mostafavi, K. Akbarzadeh, 

M. Oshaghi 2011. Temperature 

requirements of some common 

forensically important blow and flesh 

flies (Diptera) under laboratory 

conditions. Journal of Arthropod-Borne 

Diseases, 5(1): 54. 

Simpson, E.H. (1949). Measurement of 

diversity. Nature, 163, 688. 

Srinivasan, R., P. Jambulingam, K. 

Gunasekaran, P. Basker. 2009. 

Abundance and distribution of muscoid 

flies in tsunami--hit coastal villages of 



Distribution of Medical Flies along Wadi El-Rayan Protected Area 

  
 

47 

southern India during post-disaster 

management period. Indian Journal of 

Medical Research, 129(6): 658-664. 

Suenaga, O., H. Kurahashi. 1994. Improved 

types of the horsemeat baited flytrap and 

the fly emergence trap. Tropical 

Medicine, 36(2): 65-70. 

Teles, L. F. O. 1994. A new methodology for 

biological water quality assessment. Int. 

Assoc. Theoret. Appl. Limnol. 25: 

1942-1944. 

Urech, R., R.L. Bright, P.E. Green, G.W. 

Brown, J.A. Hogsette, A.G. Skerman, 

D.G. Mayer. 2012. Temporal and spatial 

trends in adult nuisance fly populations 

at Australian cattle feedlots. Australian 

Journal of Entomology, 51(2): 88-96. 

Weigel, B.M. 2003. Development of stream 

macroinvertebrate models that predict 

watershed and local stressors in 

Wisconsin. Journal of North American 

Benthological Society, 22, 123-142. 

Williams, R.E. 2009. Veterinary 

entomology: livestock and companion 

animals. Purdue University Press, West 

Lafayette, Indiana,USA. 

Yamamura K, Kiritani K1998. A simple 

method to estimate the potential 

increase in the number of generations 

under global warming in temperate 

zones. Appld Entomol Zool; 33:289-

298.  

Yumamura K, Yokazawa M, Nishimori M, 

Ueda Y, Yokosuka T 2006. How to 

analyse long- term insect population 

dynamics under climate change: 50-year 

data of three insect pests in paddy fields. 

Popln ulation Ecol; 48:38-48. 

Zakai, H.M. 2014. Cutaneous Leishmaniasis 

(CL) in Saudi Arabia: status. Journal of 

Advanced Laboratory Research in 

Biology, 5(2): 29-34. 

 

 

 


