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INTRODUCTION

Phlebotomine sandflies are small blood sucking insects belonging to order
Diptera, suborder Nematocera, family Psychodidae and subfamily Phlebotominae.
Sandflies are known as vectors of a viral disease (Sandfly fever or three-day fever), a
bacterial disease (Carrion’s disease or Bartonellosis) and protozoal diseases
(Cutaneous leishmaniasis, CL and Visceral leishmaniasis, VL).

In Egypt the medical importance of sandflies is significant because some of
them are vectors of CL or VL. Phlebotomus langeroni is the proven vector of VL (L.
infantum) in El Agamy and Northern west coast of Egypt (El Sawaf et al., 2012;
Doha and Shehata, 1992). In Sinai Peninsula, two forms of CL are present “wet and
dry sore ““. P. papatasi is the proven vector of L. major and P. sergenti, P. alexandri
and P. bergeroti are potential vectors of L. tropica (Doha et al., 1994; 2014). P.
langeroni and P. papatasi_were recorded from El Agamy, Alexandria Governorate
(El .Sawaf et al., 1984) and P bergeroti from Sinai (El Sawaf et al., 1987). Lane
(1986) reviewed the sandfly fauna of Egypt and described eight Phlebotomus
species: P. papatasi, P. bergeroti, P. alexandri, P. sergenti, P. kazeruni, P.
orientalis, P. arabicus and P. major and 13 Sergentomyia species namely S
tiberiadis, S adleri , S clydel, S schwetz , S palestinensis, S. minuta, S. antennata,
S taiz, S fallax, S squamipleuris, S. christophersi, S cincta and S. theodori.
With P. langeroni, it is considered that 22 sandfly species are identified till now in
Egypt (9 belonging to genus Phlebotomus and 13 to genus Sergentomyia).
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The identification of sandfly species requires skilled personnel due probably to
their minute size and great similarities in their taxonomic characters. The objective of
this work is to design a key that is simple and easy to use for identification of the
different sandfly species of Egypt.

MATERIALS AND METHODS

The illustrations of Lewis (1982), Lane (1986) and El Sawaf et al. (1985) were
used in design and preparation of the present key.

RESULTS

The designed key is presented in Figures 1 (Plates A1-A7 for genus
Phlebotomus) and 2 (Plates B1-B9 for genus Sergentomyia).

DISCUSSION

In Egypt Phlebotomine sandflies are vectors of sandfly fever virus and two
forms of leishmaniases (CL and VL), for this reason the correct identification of the
sandfly species is crucial and plays an important role in the course of the
epidemiology of the disease transmission and the development of control programs.
In the present study, the designed key simply illustrates the morphological characters
that are used in sandfly identification. Detailed characters of the P. langeroni female
were illustrated (El Sawaf et al., 1985) since the identification of this particular
species was based on the male characters in previous keys (Nitzulescu and
Nitzulescu, 1933).This key can be of help in the species identification of all sandflies
recorded in Egypt.

CONCLUSION

We have produced an illustrated key that is accessible to the non-taxonomist
interested in the field of diseases transmitted by sandflyies. In this key the horizontal
presentation of the sandfly species facilitates comparison between the different 9
Phlebotomus and 13 Sergentomyia species present in Egypt.
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Fig. 1: Key to the species of Phlebotominae in Egypt

A Genus ﬁ’k leDotorns

In FPhlebotomus the charium 15 unarmed (no  teeth)
with scattered spicules without a pigtent patch.

or

In Phlgpotomus, hars (setag) on the posteror marging of the
ahdominal tergites 2-6 are erect, and their sockets are large and
round as on shdominal termte 1| In Phlepotomus, hairs (setag) on
the posterior marging of the abdominal tergites 2-6 are erect, and
their sockets are large and round as on abdormunal tergite 1

of In Phlebotomus the style
has 4 or 5 spines.

Hind end of dorsad surface

ahdomen.

Plate A1

B Genus Sergentomyia
In Sergemtamyia the cihanum has one or more rows of teeth pigment
patch 13 usuall ¥ present.

Rums 4l cizasial

In Sergemtamyia generally, hars (setag) on the posterior marging of
ahdominal tergites 2-A are recumbent, their sockets are much smaller
than abdominal  tergite 1| and  they ae tear shaped
However, there are few Sergantomyia species with erect hairs,

In male Sergentamyia the
spines on the style are
terminal and may vary in
mumber from 4 to 5.

Plate Al (Genus Pltlelrotomais)

+

Male PhileDotomus

v

Female

v
-Stvle with five short tooth - like
spines.
-Surstyle with spines apically.

-Paramere with three lobes. |

-Eve appearing small because head | -Eve appearing

style
%—:;7

large because

Phlebotomus
-Stvle with five long spines.
-Surstvle without spines apically. l
-Paramere simple.

l Plate AS

v v

relativelv short.
-Small basal tubercle on coxite
with non-deciduous hairs.
-Distance between basal and
middle spines less than that
between middle and distal spines.
-Surstyle with only 2 spatulate
spines at tip.

P. papatasi

hasal process of coxitef v

wgenitalia, fateral view%

surstyle

head relatively long.

-Distance between basal and
middle spines greater than or
equal to that between middle
and distal spines.

-Distal spines of surstvle long
and thin.

P. bergeroti

T

G “*Ncbasal process of coxine
b\
QS‘AE;?""

genitalin, lnterad view

1 Surstyle

Coxite with basal Coxite without basal
lobe bearing long lobe
hairs.

b:!:d?-fnmwﬁ’wa_ﬂle

Plate A2 Plate

A3
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Plate A2
-Stvleless than half length of coxite. -Stvle about half length of coxite (about -Basal coxite tuft short and broad.
-Mesonotum pale. four times as long as thick). -One spine of style terminal, the
-A3long. -Mesonotum dark. (brown) nextat 0.7.
-Tip of aedeagus pointed. -Tip o f aedeagus appearing rounded -A3 short and thick.
P 5’8.!‘3’(!}'!& or prowshaped in side view. -Sperm pump 0.12 mm long with

P. kazeruni small funnel.
P. alexandri
Mesonotu_m‘\.

: I
e

style &
sperm pump &_’/ %% h )l &
E goritaiin, iaseenl view Bnag. Sparm pumpg aedeagus
& M) N

vy

Plate A3
-Aedeagus with keel just before tip. -Aedeagus smooth to tip; hair group less than 20 hairs; sperm ducts smooth, less than
-Coxite with hair group of more than 30 {30-60) 5times pump, length.
hairs; sperm ducts with transverse ridges more than
eight times pump length.
- Mesonotum very pale.
-Genital filaments usually verv long.
-Sand fly large.
P. arabicus
genitalia, lateral view
v v
: -Two ascoids on antennal -Antennal segments 3-7| -Two ascoids on antennal
segments §-12 (3-12). with two ascoids.| segments 3-8.
-Tip of aedeagus ventral -One ascoid on antennal| -Tip ofaedeagus like
and mesad. segments 8-12. drum stick.
' -Parameres finger-like, -Tip of aedeagus dorsal| -Aeadeagus with rounded
surstvles longer than and lateral. end.
coxites, coxites slender. -Pharynx narrowing
; slightly  after posterior
3 bulge, armature a series of
genitalia, lateral view * aedeagus genital filaments short transverse ﬂdges of

minute denticles extending
0.20-0.26 length of
pharvnx.

4

Plate A4
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Plate A4

I I

P. langeroni P. orientalis P.major

werm pump  4th antennal segment

Sinai form

aedeagus

Plate A5

' !

-Spermathecae with single segmented |-Spermathecae  delicate  elongated,
capsule, its bodv about as long as |ovoid and incompletely striated with
wide. small terminal knob and thick
-Mesonotum brown. individual duct.

-Pharvnx narrow, with scale like |-Pharvnx narrowing after posterior
armature, posterior margin of hind |bulge, rounded posteriorly, armature a

scales minutely serrated. series of long backward-pointed teeth.
P. kazeruni -A3 slender, as long as labrum.
- A
P. arabicus

-Spermathecae distinctly segmented.

v v

Spermathecae segmented | Spermathecae segmented

with long neck without neck
Plate Ao Plate A7

. . . spermatheca pharynx
spermatheca phawnx



A Simplified Identification key of Egyptian Sandfly Species

Plate A6

87

-Spermathecae with segments unequal in size,
middle segments larger than others, apical, segment
long.

—Ascoids on A4 more than 0.5 length of segment.

P. langeroni

spermatheca

3rd antennal segment

|

4th antennal segment

cibarium
and pharynx

-Ascoids on*A4 less than 0.4 length of
segment.
-Spermathecae with 10 (8-12) segments.
-Asoids paired on segments 3-15.
-Pharvngeal  armature  consisting
iregular rows of 9 pin-like teeth.
—Pharynx with indistinct posterior margin.
P. orientalis

of

P

-

antenna

spermatheca

cibarium
and pharynx

Plate A7

-Pharyngeal ammature composed
of rows of minute teeth or
ridges.

—Pharyngeal armature extending
to half length of pharynx.

P.major "Sinai form"

spermatheca

pharynx

-Pharyngeal armature composed

of rows of minute teeth or ridges | arranged obliquely and| composed of broad scale-like

and not extending beyond | pointing backward. teeth.

posterior third of pharvnx. -Pharynx intented
-Spermathecae with segments P bergerou posteriorly: ascoids on A3

subsequel, apical segment short.
-Pharvngeal armature composed
of rows of minute teeth or ridges
and not extending bevond
posterior third of pharvnx.
-Spermathecae  with segments
subsequel, apical segment short.

P. papatasi

spermatheca

pharynx

-Most pharvnngeal scaly teeth

pharynx

-Pharyngeal

almost reaching

five segments

P. sergenti
I %
1 %

segment

4th antennal
segment

armature

and A4 long and slender,
end
segment; combined length of
A3+A4 longer than labrum.

-Spermathecae with four or

pharynx

-Pharyngeal armature composed of
broad scale-like teeth.

-Pharynx triangular, lateral and
posterior margins straight.
-Ascoids on A3 and A4 short and
stout; combined length of A3+A4

of |shorter than Labrum.

P. alexandri

4th antennal
segment

pharynx
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Fig. 2: Genus Sergentomyia

¥
Male Female
v v
-Aedeagus finger-shaped, with blunt -Aedeagus with straight tapering sides,
pointed.

aedeagus

sedeagus

Plate Bl Plate B3
r
-Spermatheca clearly segmented ducts |-Spermatheca not segmented but sometimes
long and narrow. indistinctly striated ducts not long and narrow.
-Abdominal tergites 2-6 with large setal |-Abdominal tergites 2-6 without large setal
sockets (erect hair sockets). sockets (recumbent hair sockets).

spermatheca

FPlate B-a Plate Bo

TR

Plate B1
-Aedeagus curved downwards towards surstyle -Aedeagus straight or curved upwards__
N
andeagus
gonitakin, lotoral view asdeagus l
' Plate B2

Stvle with two apical and two -Style with all spines apical.
subapical spines. § 1

-Cibarial teeth irregular, outer
teeth only slightly larger than
central teeth, pharyngeal

-Aedeagus slightly curved, with tip under cut. | -All cibarial teeth small, outer teeth same size
-Outer cibarial teeth scale-like, very much larger | as central teeth.

. than central teeth. -Aedeagus fingershaped. tapering.
armature series of fine trasverse . . . . - : .
ridge -Stvle with all spines terminal. -Styvle with four terminal spines, distance from
’ S, taizi accessory seta to terminal spine greater than

S. sclowerzi

length of seta.

S. minuta

i

cibarium

genitalia, lateral view ¥ cibarium genitalia, lateral view

cibarium

onitatia, latoral view



-Cibarium with 18-22 teeth,
the central teeth distinctly
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Plate B2

}

Cibarium with 16-18 subequal teeth.

smaller than lateral teeth. ‘
S. theodori

-Style slender, five to seven times
as long as wide. accessory seta on
style close to apical spines.

S. fallax

cibarium

genitalia, lateral view

style

!

-Stvle stout, four times as long as wide, accessory seta at about
0.75 style length.
S. antennata and S. cincta

NP

genitalia, lateral view

cibarium

Plate B3

-Aedeagus mm.tated._ style with
two subterminal and two
terminal spines.
-Cibarmum with stranght row of
12 teeth.

8. palestinensis

o ——

o

&

o~

AN

-Aedeagus tapening to pointed fip, all spmes on style termmal

R

aedaages

short and gently tapering.

ek, Intal e

Cibarmm witk small process m front of teeth,
mesanepimercn with setal sockets; aedeagus

8. squamipleuris

Cibarum without any process, niesanepimemn
without setal sockets, aedeagus otherwise.

Plate B4

TS N RPN
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Plate B4
-Mesonotum very pale. . l
-Cibarium with convex row of wuneven-sized, curved -Cibarium with straight horizontal teeth
horizontal teeth (12-14). ¥
-Surstvles only slightlv longer than parameres. _Cibarium with 3-4 horizontal teeth and
S. tiberiadis some denticles and large comua.

S. christophersi

(gﬁ b Y=

pharyna e

Cibarium with 16-26 fine
horizontal teeth, cormua
small (not wider than long).

DS, Wl v

-Cibarium with single row of vetical (fore) teeth, horizontal (hind) teeth -Cibarium with two or three rows of verical (fore) teeth, six in
usually comprising 25-35 denticies in small groups, occasionally discrete each. Horizontal (hind) teeth usually well developed. (alwavs
teeth. discrete).
S. adleri
genitalia, lateral view
cibarium
4th antennal segment genitalia, lateral view
Plate B5
¥

Cibarium with 4-5 long slender
widelv spaced horizontal teeth
(numerous spicules may also be
present).

S. ehristopltersi

2

cibarium

Cibarium with 12-14 closelv packed horizontal teeth.

Cibarium with strong, curved horizontal
teeth, those at the sides longer than
central teeth.

S. tiberiadis

Cibarium with straight, closelv packed horizontal teeth.

spermatheca

Cibarium with 40-80 vertical Cibarium with 12—!0 vertical teeth
teethin 3-5 rows. more than 20 | in one or tworows, 12-13
horizontal teeth. horizontal teeth.

pharynx S. adleri S. clydei
spermatheca

cibarium I |

4th antonaal
pharynx Sogment

cibarium clbarium
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Plate B6

v

-Spermatheca with capsule covered in, -Spermatheca smooth. without spicules, cibarial teethin straight or concave row.
numerous small spicules, cibarial teeth in
CONVeX TowW. l

S, squamiplenris

-Spermatheca with capsule, well-developed
cibarial teeth in straight row.
-Cibarium with 22 teeth. Pharyngeal teeth stout.

\_,—/ S P(ﬂeﬁffﬂ 2TLSIs -Spermatheca simple, tubular.
sparmatheca -Cibarial teeth not straight and palisade-
like.
cibarium pharynx 1 l
5 \ ;’f\ﬂ -Cibarium with 50-60 -Horizontal
i equal-sized, horizontal  cibarial teeth
I. teethin a comb-like either unequal
NG ¢ row. OF TOW CONCAVE.
s S. minuta

cibariem ' pharyrs

cibarium

r
-Cibarium with all horizontal teeth
subequal or lateral teeth only slightly
larger than medial teeth. *

-Cibarium with central horizontal teeth at least
half size of lateral horizontal teeth.

Plate B7 Plate BS
Plate B7
Cibarium with lateral horizontal teeth scale-like. very much larger than Cibarium with lateral horizontal teeth same shape as medial horizontal
medial horizontal teeth. teeth.
S. taizi S. theodori

cibarium

spermatheca
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Plate BS

v

Pharynx namowing posteriorly with transverse
striation or vague scale-like pattems.

S. selvwetsi

spermatheca

cibarium

pharynx

¥

Pharynx widening posteriorly with distinct teeth.

'

-Pharvnx without distinct shoulder, sides almost
straight, hind margin straight without notch.
-Cibarium with 16-18 horizontal teeth.

S. cincta

JW@%%W*

cibarium

pharynx

Plate B9

!

-Pharvnx with distinct shoulder to give
cordiform or funnel shape, hind margin with
medial notch or depression.

-Cibarium with 16-26 horizontal teeth.

pharynx

Plate B9 l

-Pharvnx not cordiform, without notch in anterior margin.
-Pharyngeal teeth large, little difference in size between posterior and anterior

teeth.

-Cibarium with more than 22 horizontal teeth, pigment patch usually angular

anteriorly.
S. antennata

cibarium

cibarium

ARABIC SUMMARY

-Pharvnx cordiform, hind pharungeal teeth punctate, much smaller
than anterior teeth.

-Cibarium with 16-22 horizontal teeth, pigment patch usually
rounded anteriorly.

S. fallax

pharynx
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