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Abstract. Leishmaniasis is endemic in the province of Zagora and presents a real danger to the health 
situation.  It is manifested by endemic morbidity. The objective of this study is to assist in vector control 
measures by providing information on the richness, abundance, seasonal trend, presence and sex ratio of 
sand fly species in this active epidemic. The study was conducted in Bleida locality in the province of 
Zagora, during an outbreak of L. major. The results of this study, undertaken in 2019, showed the 
predominance of Ph. papatasi (44.8%), followed by Ph. longicuspis (26.3%) and S.schwetzi(8.2%).The 
analysis supports the involvement of P. papatasi as a vector of L. major in Bleida locality. which indicates  
the increase of cutaneous leishmania in the province of Zagora. 

1 Introduction 
Leishmaniasis in Morocco is a developing public health 
problem. According to the Moroccan Ministry of Public 
Health, it was  reported  that between 2017 and 2018 in 
Zagora there were about ( 4402)cases of cutaneous 
leishmaniasis (CL), caused by Leishmania major[1]. 
Beside new foci have been identifed in some non-
endemic areas, mainly in Tinzouline, in the southern 
Marocco where its unique vector, Ph. papatasi and its 
reservoir host, Meriones shawi [2] .Ph. papatasi has been 
reported in almost all previous studies carried out in 
Morocco with various levels of prevalence. [3-6].This 
article presents the results of an entomological survey 
carried out in a CLZ  focus in Zagora Province, 
Morocco, with the aim of the describing diversity of the 
sand fly fauna. The aim is also to specify the periods 
when their prevalence is high, and their ecology. The 
area of Zagora should be regarded as a big focus for L. 
major. This suggests the need for a continuously 
surveillance and preparation for a successful anti-
vectorial program.  

2 Materials and Methods 

2.1 Study area 

The study was conducted in Blieda locality in Zagora 
Province of Morocco (Fig. 1). The Climate in Zagora is 
very arid; with monthly mean high and low temperatures 
ranging from 32.3 to 4.4C in July and January, 
respectively. The average annual rainfall is 61 mm. The 
province covers an area of 23 000 km² with altitude 

ranging 724 m above sea level. The topography is 
rugged and the vegetation is more diversited (Palm trees, 
almond, and carob trees). The total population is 52 168 
inhabitants, composed mainly of farmers almost all the 
houses in the village are made of mud, which is a perfect 
breeding site for sand flies. 

 
Fig. 1. Map showing the location of the study site. 

2.2 Sand flies collection and identification 

By using light traps, sandflies were captured in five 
homes that were randomly chosen from each of the 
homes investigated over the period of May to October 
2019 .The light  traps (CDC miniature battery-operated), 
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were installed inside and outdoors homes. Two CDC 
tarps were set bimonthly, for four whole nights, from 
sundown to sunrise, in the same place, and in each home. 
The collected Sand flies were taken with a brush, then 
stored in tubes containing 96% ethanol. During the 
analysis in the laboratory, sand flies were cleared in 
Marc-Andre solution then fixed in microscopic slides for 
identification by examining the genitalia structure of 
males, spermathecae and pharynges of female following 
morphological keys [7] . 

3 Results 

A total of (2026) sand flies were caught. Eight species 
were identified as Phlebotomus genus (75.72%) and 
seven as Sergentomyia genus (24.28%). The anatomic 
analysis of males species show a higher number of 
females (88,89%) while females species show a less 
number of  males  (11.11%) (as shown in table1) For the 
genus of Phlebotomus, P. ( phlebotomus) papatasi was 
the most dominant by 44,82% followed by P. 
(Larroussius) longicuspis were represented with 
26,31%.These two species account for( 71.13%) of all 
sand flies captured in this study. While, P. 
(phlebotomus) bergeroti and P. (Larroussius)chabaudi 
were represented with(1.88%) and (1.43%) respectively. 
While (Paraphlebotomus)alexandri, (Paraphlebotomus) 
sergenti, (Larroussius) longeroni and Ph. 
kazeruni(Paraphlebotomus) were weakly represented 
(0.59%),(0.49%),(0.15%),(0.05%).In Sergentomyia  , the 
predominant specie was S. (Sergentomyia). schwetzi  
which represented (8.19%)  of the total sand flies 
collected, followed by S. (Parrotomyia) africana 
(7.06%), S. (Sergentomyia) fallax (5.28%) followed 
by(Sintonius )clydei (2.02%),S(grassomyia)  dreyfussi   
(0.84%) S. (Sergentomyia) minuta (0.64%), S. 
(Sergentomyia) antennata (0.25%). Compositing Sand 
fly showed biodiversity among different sampling 
houses. (See Table 1). 

Table1. Sand fly species collected in Bleida locality and their 
relative abundance (%). 

  Bleida 

 
ABUNDANCE frequency 

SPECIES M F Total % 
Ph. papatasi 700 208 908 44.82% 
Ph.longicuspis 395 138 533 26.31% 
Ph. bergeroti 4 34 38 1.88% 
Ph. chabaudi 29 0 29 1.43% 
Ph.alenxandri 8 4 12 0.59% 
Ph. sergenti 9 1 10 0.49% 
Ph. longeroni 0 3 3 0.15% 
Ph. kazeruni 0 1 1 0.05% 
S . schwetzi 147 19 166 8.19% 
S . africana 86 57 143 7.06% 
S . fallax 30 77 107 5.28% 
S. clydei 20 21 41 2.02% 
S. dreyfussi 2 15 17 0.84% 
S . minuta 3 10 13 0.64% 
S. antennata 0 5 5 0.25% 
Total 1433 593 2026 100.00% 
 

The biodiversity indexes reached in the village of 
Bledia(H=1.63 ), can be linked to the predominance of 
Ph. papatasi. The richness   in Bleida   was found  in 
fifteen species. Sand flies were active  especially  from 
May to October (Figure 2), peaked up in May  , then 
dropped remarkably in June and July, to disappear in 
November. The males (r = 0.3) were more than females. 

4 Discussion 

This investigation is a survey of the abundance of sand 
flies in Bleida locality of Zagora  province .The focus 
was on  endemic  type  of ZCL. In Morocco, 23 species 
of sandflies have been detected so far, which include 14 
species belonging to the genus Phlebotomus and 9 to the 
genus Sergentomyia .IN an entomological survey in 
Bleida, thirteen species of sandflies were identified 
during  the period May-October (2019).Of the thirteen 
species captured, eight belonged to the genus 
Phlebotomus and seven to the genus Sergentomyia. The 
genus Phlebotomus includes three different subgenera: 
Phlebotomus, Larroussius and Paraphlebotomus .In the 
subgenus Larroussius, we have recorded two  species: 
Ph. Longicuspis and Ph. Longeroni the first is the proven 
vector of L. infantum [8]. In the subgen 
Paraphlebotomus, we have found four species: Ph. 
Alexandri, Ph. Sergenti, Ph. Kazeruni and Ph. Chabaudi. 
The second is the confirmed vector of L. tropica in 
Morocco [9]Ph. Papatasi andPh.bergeroti were the 
unique species belonging to the Phlebotomus subgenus 
in our collection. Papatasi is the established vector of L. 
major  in Morocco [10]. The seven species belonging to 
the genus Sergentomyia (Se. schwetziSe. clydei S. 
minuta, S.fallax, Se. africana S. antennata and S. 
dreyfusi), had low representation from 
phlebotomus(24.28%) [11, 12]  According to our results, 
the time period of phlebotomous activity was throughout 
the year. The highest frequency of P. Papatasi, as the 
main vector of ZCL, in Zagora  was recorded in May and 
July 2019 .  In the opinion of many researchers, this 
season is characterized by the greatest phlebotomous 
growth [13 ,14 ,15, 16]. . Ph. Papatasi, was collected in 
the village where it was the largest phlebotomus caught, 
representing (44.82%) of the total number of specimens. 
Ph. papatasi was reported to be a sub-Saharan vector. It 
is the most widely collected species in arid and per arid 
zones [17, 18, 19 ,20].The spread of Ph. Papatasi appears 
to be mostly determined by  bioclimate. In Bleida, where 
it is abundant, Ph. Papatasi populations were most 
prevalent from May to October with twopeaks. These 
values are consistent with previous studies in Marrakech 
region in southwest Morocco [21 ]. which supports its 
large distribution in the village  its adaptation to various 
climates and its tolerance to the environment and high 
temperatures [22].Ph. Longicuspis showed a bimodal 
annual abundance model with two  peaks in May and 
Augest in  Bleida locality(Fig. 2). The long activity 
period of Ph. Longicusp and its large distribution cause 
worry and reflects the potential risk of high transmission 
of L.infantum in the village of Bleida. Ph. longicuspis 
was  abundant in the Bleida locality at an altitude of 611 
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were installed inside and outdoors homes. Two CDC 
tarps were set bimonthly, for four whole nights, from 
sundown to sunrise, in the same place, and in each home. 
The collected Sand flies were taken with a brush, then 
stored in tubes containing 96% ethanol. During the 
analysis in the laboratory, sand flies were cleared in 
Marc-Andre solution then fixed in microscopic slides for 
identification by examining the genitalia structure of 
males, spermathecae and pharynges of female following 
morphological keys [7] . 

3 Results 

A total of (2026) sand flies were caught. Eight species 
were identified as Phlebotomus genus (75.72%) and 
seven as Sergentomyia genus (24.28%). The anatomic 
analysis of males species show a higher number of 
females (88,89%) while females species show a less 
number of  males  (11.11%) (as shown in table1) For the 
genus of Phlebotomus, P. ( phlebotomus) papatasi was 
the most dominant by 44,82% followed by P. 
(Larroussius) longicuspis were represented with 
26,31%.These two species account for( 71.13%) of all 
sand flies captured in this study. While, P. 
(phlebotomus) bergeroti and P. (Larroussius)chabaudi 
were represented with(1.88%) and (1.43%) respectively. 
While (Paraphlebotomus)alexandri, (Paraphlebotomus) 
sergenti, (Larroussius) longeroni and Ph. 
kazeruni(Paraphlebotomus) were weakly represented 
(0.59%),(0.49%),(0.15%),(0.05%).In Sergentomyia  , the 
predominant specie was S. (Sergentomyia). schwetzi  
which represented (8.19%)  of the total sand flies 
collected, followed by S. (Parrotomyia) africana 
(7.06%), S. (Sergentomyia) fallax (5.28%) followed 
by(Sintonius )clydei (2.02%),S(grassomyia)  dreyfussi   
(0.84%) S. (Sergentomyia) minuta (0.64%), S. 
(Sergentomyia) antennata (0.25%). Compositing Sand 
fly showed biodiversity among different sampling 
houses. (See Table 1). 

Table1. Sand fly species collected in Bleida locality and their 
relative abundance (%). 

  Bleida 

 
ABUNDANCE frequency 

SPECIES M F Total % 
Ph. papatasi 700 208 908 44.82% 
Ph.longicuspis 395 138 533 26.31% 
Ph. bergeroti 4 34 38 1.88% 
Ph. chabaudi 29 0 29 1.43% 
Ph.alenxandri 8 4 12 0.59% 
Ph. sergenti 9 1 10 0.49% 
Ph. longeroni 0 3 3 0.15% 
Ph. kazeruni 0 1 1 0.05% 
S . schwetzi 147 19 166 8.19% 
S . africana 86 57 143 7.06% 
S . fallax 30 77 107 5.28% 
S. clydei 20 21 41 2.02% 
S. dreyfussi 2 15 17 0.84% 
S . minuta 3 10 13 0.64% 
S. antennata 0 5 5 0.25% 
Total 1433 593 2026 100.00% 
 

The biodiversity indexes reached in the village of 
Bledia(H=1.63 ), can be linked to the predominance of 
Ph. papatasi. The richness   in Bleida   was found  in 
fifteen species. Sand flies were active  especially  from 
May to October (Figure 2), peaked up in May  , then 
dropped remarkably in June and July, to disappear in 
November. The males (r = 0.3) were more than females. 

4 Discussion 

This investigation is a survey of the abundance of sand 
flies in Bleida locality of Zagora  province .The focus 
was on  endemic  type  of ZCL. In Morocco, 23 species 
of sandflies have been detected so far, which include 14 
species belonging to the genus Phlebotomus and 9 to the 
genus Sergentomyia .IN an entomological survey in 
Bleida, thirteen species of sandflies were identified 
during  the period May-October (2019).Of the thirteen 
species captured, eight belonged to the genus 
Phlebotomus and seven to the genus Sergentomyia. The 
genus Phlebotomus includes three different subgenera: 
Phlebotomus, Larroussius and Paraphlebotomus .In the 
subgenus Larroussius, we have recorded two  species: 
Ph. Longicuspis and Ph. Longeroni the first is the proven 
vector of L. infantum [8]. In the subgen 
Paraphlebotomus, we have found four species: Ph. 
Alexandri, Ph. Sergenti, Ph. Kazeruni and Ph. Chabaudi. 
The second is the confirmed vector of L. tropica in 
Morocco [9]Ph. Papatasi andPh.bergeroti were the 
unique species belonging to the Phlebotomus subgenus 
in our collection. Papatasi is the established vector of L. 
major  in Morocco [10]. The seven species belonging to 
the genus Sergentomyia (Se. schwetziSe. clydei S. 
minuta, S.fallax, Se. africana S. antennata and S. 
dreyfusi), had low representation from 
phlebotomus(24.28%) [11, 12]  According to our results, 
the time period of phlebotomous activity was throughout 
the year. The highest frequency of P. Papatasi, as the 
main vector of ZCL, in Zagora  was recorded in May and 
July 2019 .  In the opinion of many researchers, this 
season is characterized by the greatest phlebotomous 
growth [13 ,14 ,15, 16]. . Ph. Papatasi, was collected in 
the village where it was the largest phlebotomus caught, 
representing (44.82%) of the total number of specimens. 
Ph. papatasi was reported to be a sub-Saharan vector. It 
is the most widely collected species in arid and per arid 
zones [17, 18, 19 ,20].The spread of Ph. Papatasi appears 
to be mostly determined by  bioclimate. In Bleida, where 
it is abundant, Ph. Papatasi populations were most 
prevalent from May to October with twopeaks. These 
values are consistent with previous studies in Marrakech 
region in southwest Morocco [21 ]. which supports its 
large distribution in the village  its adaptation to various 
climates and its tolerance to the environment and high 
temperatures [22].Ph. Longicuspis showed a bimodal 
annual abundance model with two  peaks in May and 
Augest in  Bleida locality(Fig. 2). The long activity 
period of Ph. Longicusp and its large distribution cause 
worry and reflects the potential risk of high transmission 
of L.infantum in the village of Bleida. Ph. longicuspis 
was  abundant in the Bleida locality at an altitude of 611 

ICIES’2020 

m. Ph. Sergenti is proven to be a vector of L. tropica in 
the north of Morocco [23]. In this area of study, Ph. 
Sergenti was found to be less  widespread(0.49%); in 
(Bleida locality). These results may help explain the 
observed increase in ACL incidence in Morocco and its 
diffusion to new non-endemic regions  as (Bleida) . The 
appearance and abundance of species in Morocco seems 
to be more influenced by climate and abiotic 
factors[24,25] ,especially in areas with poor housing 
conditions .Moreover, the  establishment of animal 
colonies close to households  plays a role in the 
transmission of leishmaniasis. Based on the results, it 
can be deduced that the improvement of human houses 
and the isolation between animal and human dwellings 
could be an important step to eliminate sand flies . The 
results of this study showed the seasonal trends of the 
most important sandflies vectors that could be useful to 
predict the area  and timing of the highest risk of 
leishmaniasis transmission. 

5 Conclusion 

The presence of P. papatasi was very large in Zagora all 
year round. In accordance with the spread of zoonotic 
cutaneous leishmaniasis epidemics in Bleida locality, the 
presence of P. papatasi should be considered as an 
outbreak for L. major. This suggests the necessity of 
continuous surveillance to prevent the dangers of 
leishmaniasis. 

 
Fig. 2. Bimonthly capture records for sand flies in Bleida 
locality. 
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