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Abstract

Twenty six hymenopterus parasitoid species (Hymenoptera :
Aphelinidae, Encyrtidae, Platygastridae, Signiphordae) attack twenty
mealybug species (Homoptera : Coccoidea : Pseudococcidae) are record-
ed in Egypt. The other twenty-five recorded mealybug species in Egypt
have no records of parasitoids. Keys to these parasitoids were struc-
tured for each species of mealybugs. Identification was based on the tax-
onomic characters of the adult female. Detailed figures were constructed
for some key characters. List of eighteen parasitoids and eight hyperpa-
rasitoids of Egyptian mealybugs are given.

INTRODUCTION

Mealybugs comprise some of the worst pests of fruit and shade trees in many
parts of the world especially in tropical and subtropical countries.

Parasitoids play a good role in controlling mealybug species. This statment agree
with findings of Noyes & Hayat (1994), Mc Fadyen (1979), Katsoyannos (1993) and
Lohr et al. (1990). Priesner & Hosny (1940), Moursi (1948 a,b,c), Compere (1938),
Atia (1997) and Abd-Rabou (2000 a, b), whom recorded nine parasitoids associated
with mealybugs in Egypt.

This work stresses on hymenopterus parasitoids attacking mealybugs in Egypt.
Identification of collected species during the last three years associated with mealy-
bugs as well as keys of the parasitoids of each species of mealybugs are given.

LIST OF MEALYBUGS IN EGYPT AND THEIR PARASITOIDS

1. Amonostherium arabicum Ezzat: One encyrtid parasitoid was collected from
samples of A. arabicum. This species is Acerophagus sp.

2. Antonina graminis (Maskell): Six species of signiphorids and encyrtids were re-
. corded and collected from concerned specimen under investigation. These are: Ac-
erophagus sp., Anagyrus shahidi Hayat, A. pseudococci (Girault), Chartocerus sub-
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aeneus (Foerster), Cheiloneurus sp. and Prochiloneurus sp.

KEY TO SPECIES OF PARASITOIDS OF A. GRAMINIS

1. Funicle present ..........ccoceemiinicniiennaienn ENeia0)s sos s vammsmemsmmmmmsesseesashnsmss 2
- Funicle absent, but with 1-4 anelli; forewing 3 times as long as wide, longest marginal
cilia 1/2-2/3 width of disc, submarginal vein with 2 setae..........cccoceiiiiininii.
...................................................................... Chartocerus subaeneus (Foerster) (Fig. 9)

2(1). Funicle 5-segmented Acerophagus sp. (Fig. 1)

< Flinicle at 1628t 6-88GMEntet... v immsmimsismissseostisassanssonsasmasassonssssssrss sasss ot
3(2). Forewing shortened, clearly not reaching apex of gaster...........cooveiinnnns

- Forewing normal, at least very nearly reaching apex of gaster ................coooiiiiin 4
4(3). Forewing without hyaline fasciae distad of apex of venation............c.ocoeiiiiiinns
satssassseanassss P r0ChIlonenIs spi(Fig:. 25)

- Forewing more or less generally suffused pale fuscous or with only longitudinal infus-
cate streaks adjacent to venation or with a pattern of dark and pale se-

5(4). Frontovertex less than one-third head Width..........cocooiii
............................................................................. Anagyrus pseudococci (Girault) (Fig. 5)
- Frontovertex about half head width .......................oe Anagyrus shahidi Hayat (Fig. 7)

3. Antonina natalensis Brain: No parasitoids were collected from this species.

4 . Brevennia rehi (Lindinger): Two species of encyrtids were collected and record-
ed from concerned specimen under investigation. These are: Rhopus nigriclavus (Gi-
rault) and Cheiloneurus sp.

KEY TO SPECIES OF PARASITOIDS OF B. REHI

1. Hypopygium reaching apex of gaster at least four-fifths along gaster, clava not long-
erthan fURiCle .vwcrsvssveosmusastmmmrsames Rhopus nigriclavus (Girault) (Fig. 26)

- Hypopygium reaching apex of gaster not more than two-thirds .......... Cheiloneurus sp.

5. Chorizococcus halli Mekenzie & Williams: One encyrtid parasitoid was collect-
ed from samples of C. halli. This species is Leptomastix sp.

6. Crisicoccus delotti Ezzat: No parasitoids were collected from this species.
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7. Crisicoccus mangrovicus Ben-Dov: No parasitoids were collected from this spe-

cies.

8. Dysmicoccus boninsis (Kuwana): Two species of encyrtids were collected from
concerned specimen under investigation. These are: Rhopus nigriclavus (Girault)

and Anagyrus sp.
KEY TO SPECIES OF PARASITOIDS OF D. BONINSIS

1.Scape normally from 2-3 times as long as broad, linea calva interrupt-
O i R S e e e G Rt srn ANAGYTUSSP:
- Scape normally 5 times as long as broad, linea calva not interrupted, clava not longer
than TUNICIS i vt amapam s sk emus SRR RS 4o Rhopus nigriclavus (Girault)

9. Dysmicoccus brevipes (Cockerell): Four species of signiphorids, and encyrtids
were collected and recorded from concerned specimen under investigations. These
are: Anagyrus pseudococci (Girault), Leptomastidae abnormis (Girault), Leptomas-
tix dactylopii Howard and Chartocerus subaeneus (Foerester).

KEY TO SPECIES OF PARASITOIDS OF D. BREVIPES

1. Euniclepresent .ciicicrssiieinissoininin ENCYIHAAC < iciiiivnvss voivsssmsismismsaimmnsinn svens 2
- Funicle absent, but with 1-4 anelli; forewing 3 times as long as wide, longest margi-
nal cilia 1/2-2 3 width of disc, submarginal vein with 2 setae.............ccccuuuviiiiiiiiiiiiienan.
................................................................................ Chartocerus subaeneus (Foerster)
2(1). Scape normally from 2-3 times as long as broad, linea calva interrupted, fronto-
vertex less than one-third head width.................. Anagyrus pseudococci (Girault)
- Scape normally 5 times as long as broad, linea calva not interrupted.................. 3
3(2). First funicle segment not longer than pedicel, marginal vein is shorter than the
stigmalzsamsns snnnanmisan: Leptomastidae abnormis (Girault) (Figs, 18-19)
- First funicle segment at least 1.5 times as long as pedicel, forewing not more
than about 2.5 times as long as broad

.......................................................... Leptomastix dactylopii Howard (Figs, 16-17

10. Dysmicoccus trispinosus (Hall): No parasitoids were collected from this spe-
cies.

11. Erimococcus limoniastri (Priesner & Hosny): No parasitoids were collected
from this species.
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12. Euripersia artemisiae (Hall): No parasitoids were collected from this species.

13. Ferrisia virgata (Cockerell): Nine species of encyrtids were collected and re-
corded from concerned specimen under investigations. These are: Acerophagus
sp., Anagyrus kamali Moursi, Blepyrus insularis (Cameron), Gyranusoidea indica
Shafee, Alam and Agarwal, Homalotylus vicinus Silvestri, Leptomastidae abnormis
(Girault), Leptomastix dactylopii Howard, Prochiloneurus aegyptiacus (Mercet) and
Chartocerus subaeneus (Foerster).

KEY TO SPECIES OF PARASITOIDS OF F. VIRGATA

1. Funicle present ...........cceenneeeinnennnns EDCYTHOAR . .cc.oonosirsisiisssossirssmsssnssiissssss i anainn@
- Funicle absent, but with 1-4 anelli; forewing 3 times as long as wide, longest margina!
cilia 1/2-2/3 width of disc, submarginal vein with 2 setae .............ccciiiiiiieininn.
............................................................................... Chartocerus subaeneus (Foerster)

2(1). Funicle 5-segment........ccceiemmieininecricateceeeensceeneere e Acerophagus sp.
- FURIce at 1685t 8-S8GMBNMIE. i suemssisnesassimossiivissississinsessssssssmmmmsmasssnss aasasand
3(2). Forewing shortened, clearly not reaching apex of gaster Cheiloneurus sp.
- Forewing normal, at least very nearly reaching apex of gaster ...............ccceceeee 4
4(3). Scutellum without a distinct tuft or bundle of setae or scale like setae................ 5

- Scutellum with a group of coarse, long dark setae arranged in a more or less com-
pact tuft or bundle or with two or more scale like setae, marginal vein at least
nearly as long as stigmal vein ..................... Prochiloneurus aegyptiacus (Mercet)

5(4). First funicle segment not longer than broad ..o

- First funicle segment longer than broad.............ccooiiiiiieiiinnnne 6
6(5). Notaular lines present. Funicle 7-segmented ...........cccueceereeiininiiiieiiene e
............................................................. Homalotylus vicinus Silvestri (Figs, 14-15)
- NGt HAES ABSONT. s cuvsismugssssssssmintimmsivneisssknsonsssisne om i aass SR SRR rme sl
7(6). Scape more than 3 times as long as broad, forewing not more than about 2.5
times aslong as broad..........cccoeevniiiiciininiiniinnn. Leptomastix dactylopii (Howard)
- Scape not more than 3 times as long as broad.........ccccccecviviniinniiieeencieeennn.. .8
8(7). Forewing with one or two distinct fuscus bands, marginal vein shorter than the
SHGMEL s Y Leptomastiidae abnormis (Girault)
< Forewing with infuscation limited to longitudinal streaks adjacent to vena-

9(8). Forewing with postmarginal vein at least a little longer than stigmal vein, marginal
vein distinctly longer than stigmal vein ...
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............................... Gyranusoidea indica Shafee, Alam and Agarwal (Figs, 12-13)
- Forewing with postmarginal vein not longer than stigmal vein, first funicle segment
dark brown, remainder of flagellum DBrown..........ciiiiniiniiiiis

14. Greenoripersia kaiseri Bodenheimer: No parasitoids were collected from this

species.

15. Heliococcus osborni (Sanders): No parasitoids were collected from this spe-

cies.
16. Heterococcus cyperi (Hall): No parasitoids were collected from this species.

17. Humococcus machenziei Ezzat: No parasitoids were collected from this spe-
cies.

18. Kirishenkella sacchari (Green): Two species of encyrtids were collected and
recorded from concerned specimen under investigation. These are: Rhopus nigricla-
vus (Girault) and Anagyrus saccharicola Timberlake.

KEY TO SPECIES OF PARASITOIDS OF K. SACCHARI

2(1). Scape normally from 2-3 times as long as broad, linea calva interrupted, stigmal
vein about as long as Marginal VeIN .........ccccceeiiiiniinininniee e sis s
weeernnnnnnAnagyrus saccharicola Timberlake (Fig. 6)

- Scape normally 5 times as long as broad, linea calva not interrupted, clava not
loNGer AN NI osvvsvsumssmmsvmumssmssv susmssmssvesgsmmny Rhopus nigriclavus (Girault)

19. Maconellicoccus hirsutus (Green): Twelve species of aphelinids, encyrtids,
signiphorids and platygastrids were collected and recorded from concerned speci-
men under investigation. These are: Allotropa sp., Anagyrus greeni (Howard), A.
kamali Moursi, A. pseudococci (Girault), Gyranusoidea indica Shafee, Alam and
Agarwal, Homalotylus vicinus Silvestri, Leptomastix nigrocoxalis Compere, Rho-
pus nigriclavus (Girault), Chartocerus subaeneus (Foerster), Marietta leopardina
Motschulsky, Prochiloneurus annulatus (Ferriere) and Prochiloneurus avanicus (Fer-
riere).

KEY TO SPECIES OF PARASITOIDS OF M. HIRSUTUS

1. Pronotum quadrate, not reaching tegulae; antennae usually elbowed, number of an-
tennal segments, forewing with five or fewer cells ................ Chalcidoidea...............2
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- Pronotum triangular in a lateral vien, reaching tegulae; antennae elbowed or filiform,
number of antennal segments (7-15); forewings with five or fewed closed celis, sub-
marginal vein without setae.........ccocooi i Allotropa sp. (Fig. 27)

2(1). FUNICIE PrESENT ...euviieiiii i s s s s s e e 3

- Funicle absent, but with 1-4 anelli; forewing 3 times as long as wide, longest mar-

ginal cilia 1/2-2/3 width of disc, submarginal vein with 2 setae .....................
<eeeennnen..Chartocerus subaeneus (Foerster)

3(2). Mesopleuron large and without a femoral groove........ccccocniiniinnncncenncenneneenn 4

- Mesopleuron immpressed and with a femoral groove, antennal scape slender, or

moderately flattened, not less than twice as long as wide ...,
ceeeneennnn.Marietta leopardina Motschulsky (Fig. 23)

4(3). Forewing shortened, clearly not reaching apex of gaster ...........c..cccccociiiiiii 8
- Forewing normal, at least very nearly reaching apex of gaster; Hypopygium reach-
ing or very nearly reaching apex of gaster; scape normally 5 times as long as
broad; linea calva not interrupted and clava not longer than funicle...................

s <eeensenennn RROPUS nigriclavus (Girault)

5(4). Scutellum without a distinct tuft or bundle of setae or scale like setae............... 7

- Scutellum with a group of coarse, long dark setae, arranged in a more or less

compact tuft or bundle or with two or more scale like setae, marginal vein at

least nearly as long as stigmal vein ¢ s em s e n s e s enmn e s
7(5). Notaular lines present. Funicle 7-segmented.............. Homalotylus vicinus Silvestri
= Notaular [INES @DSEML. ..ottt e e ee e e e e e e n e e s e n e en s seans O

8(7). Scape more than 3 times as long as broad, forewing with linea calva interrupted
by at least five setae ................ Leptomastix nigrocoxalis Compere (Figs, 20-21)
- Scape not more than 3 times as long as broad............cccccciviiiiniiinnneenenn 9
9(8). Forewing with one or two distinct fuscus bands, marginal vein shorter than the
SHGMAL ..o e LEPTOMaSTidae abnormis (Girault)
- Forewing with infuscation limited to longitudinal streaks adjacent to venations ....

10(9). Forewing with postmarginal vein at least a little longer than stigmal vein, margi-
nal vein distinctly longer than stigmal vein.......ccccccriviinnin s e
<eoneneen. GYranusoidea indica Shafee, Alam and Agarwal

- Forewing with postmarginal vein not longer than stigmal vein.....

11(10) First funicle segment dark brown, remainder of flageilum brown...
vereene---.-ANAGYrus kamali Moursi
- . First funicle segment brown or dark brown, remainder of flagellum white....... 12

12(11) Gaster longer than thorax........................ Anagyrus greeni (Howard) (Fig. 3)
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- Gaster about as long as thorax, second funicle segment white ........ccc.occceeeeeeees
...................................................................... Anagyrus pseudococcdi (Giarult)

20. Mirococcus inermis (Hall): No parasitoids were collected from this species.
21. Misericoccus imperatae (Hall): No parasitoids were collected from this species.
22. Naiacoccus minor Green: No parasitoids were collected from this species.

23. Nipaecoccus nipae (Maskell): No parasitoids were collected from this species.

24. Nipaecoccus viridis (Newstaed): Eight species of aphelinids, encyrtids and
signiphorids were collected and recorded from concerned specimen under investi-
gation. These are: Acerophagus sp., Anagyrus aegyptiacus Moursi, Anagyrus pseu-
dococci (Girault), Leptomastix flava Mercet, L. nigrocoxalis Compere, Chartocerus
subaeneus (Foerster), Marietta leopardina Motschulsky and Prochiloneurus sp.

KEY TO SPECIES OF PARASITOIDS OF N. VIRIDIS

1. FUNICIS PIESENE it iiisiviininneseessasssrersssnerisns sossemmsssmssarnsssnssassssisssomes seseas s s nissaninmmassi
- Funicle absent, but with 1-4 anelli; forewing 3 times as long as wide, longest marginal
cilia 1/2-2/3 width of disc, submarginal vein with 2 setae ........ccccoeeeevmmeeeeveeen. .

2(1). Mesopleuron large and without a femoral groove...........ccceceueeveeeoeeeeeeeeeeeeeennnn 3
- Mesopleuron immpressed and with a femoral groove, antennal scape slender, or

moderately flattened, not less than twice as long as Wide ..........ccoveeeeveeveenennn...
weeennenn .. Marietta leopardina Motschulsky

3(2). Funicle 5-segmented....
- Funicle at least 6-segmented...............

4(3). Scutellum without a distinct tuft or bundle of setae or scale like setae............... 5
- Scutellum with a group of coarse, long dark setae arranged in a more or less com-

pact tuft or bundle or with two or more scale like setae, marginal vein at least

nearly as long as stigmal Vein ............ccceueeiiiiiniciveciieceeeeennnns Prochiloneurus sp.
5(4). Scape more than 3 times as 10ng @s broad.............cooeeeeeeeeeeeeereeeeeeeeeseeeee 6
- Scape not more than 3 times as long as broad...............ccceeeveeeeveeeeeererenennn 7
6(5) Second funicle segment with sensila ................ Leptomastix flava Mercet (Fig. 22)
- Second funicle segment without sensila..............Leptomastix nigrocoxalis Compere

7(5). Second funicle segment dark brown .... ...Anagyrus aegyptiacus Moursi

-+ Second funicle segment white............. Anagyrus pseudococci (Girault)
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25. Octococcus salsolicola (Priesner & Hosny): Two species of encyrtids were
collected and recorded from concerned specimen under investigation. These are:
Gyranusoidea sp. and Prochiloneurus sp.

KEY TO SPECIES OF PARASITOIDS OF O. SALSOLICOLA

1. Scutellum without a distinct tuft or bundle of setae or scale like setae, marginal vein
distinctly longer than stigmal Vein............ccoiviiiii Gyranusoidea sp.
- Scutellum with a group of coarse, long dark setae arranged in a more or less com-
pact tuft or bundle or with two or more scale like setae, marginal vein at least nearly
as long as stigmal VeIN .......cooomiirimiiie e Prochiloneurus sp.

26. Peliococcus priesneri (Laing): No parasitoids were collected from this species.
27. Peliococcus zillae (Hall): No parasitoids were collected from this species.

28. Phenacoccus gypsophilae Hall: No parasitoids were collected from this spe-
cies.

29. Phenacoccus pyramidensis Ezzat: No parasitoids were collected from this
species.

30. Planococcoides lindingeri (Bodenheimer): One encyrtid parasitoid was col-
lected from sample of P. lindingeri; this species is Leptomastidae bifasciata (Mayr).

31. Planococcus citri (Risso): Eleven species of aphelinids and encyrtids were col-
lected and recorded from concerned specimen under investigation. These are:
Anagyrus greeni (Howard), A. pseudococci (Girault), Blepyrus insularis (Cameron),
Encyrtus sp., Gyrunusoidea sp., Leptomastidae abnormis (Girault), Leptomastix
dactylopii Howard, L. flava Mercet, Cheiloneurus sp., Marietta picta (Andre) and
Prochiloneurus aegyptiacus (Mercet).

KEY TO SPECIES OF PARASITOIDS OF P. CITRI

1. Mesopleuron large and without a femoral groove...........cccccviiiiiieiiiiiiiieeiii, 2
- Mesopleuron immpressed and with a femoral groove, antennal scape flattened and
expanded beneath, not more than twice as long as wide ..........cccoveeeiciiiiiiiiiiiiniicnnen.
..................................................................................... Marietta picta (Andre) (Fig. 24)
2(1). Forewing shortened, clearly not reaching apex of gaster .............ccoooiviiiieiiiinnns 3
- Forewing normal, at least very nearly reaching apex of gaster; mesoscutum with-
out a transverse posterior depression, neither mesoscutum with a median bundle
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of setae nor posterior margin of pronotum with a line of stiff black bristles
RSN i itiomins <eeeneen..Cheiloneurus sp.

3(2). Scutellum without a distinet tuft or bundle of setae or scale like setae............... 4
- Scutellum with a group of coarse, long dark setae arranged in a more or less
compact tuft or bundle or with two or more scale like setae.................cco.ooooce 5

4(3). Marginal vein at least nearly as long as stigmal vein
eeemeetaeae et saeenetesseenensesens s eenneneeseennnnenennnenns PFOCHIONGUIUS AEgyptiacus (Mercet)

- Marginal shorter than stigmal vein..........ccccoccevivivienseneneeen o EnCyrtus sp. (Fig. 11)
5(3) First funicle segment not longer than broad .........cecvveceereirs v
veeneeennBlepyrus insularis (Cameron)

- First funicle segment longer than broad... ... i s 6
6(5). Scape more than 3 times as 10ng as broad...........cc.coueceneienieeieeei e eenesenenn 7
- Scape not more than 3 times as long as broad...........cccovveeevcnncenicceeiceee e 8

7(6). Forewing more than 2.5 times as long as broad..............Leptomastix flava Mercet

- Forewing not more than 2.5 times as long as broad ..........coccuimeeeeciiiiiiiiiciceeecces

<eeeeeeen...LOplomastix dactylopii Howard
8(6). Forewing with one or two distinct fuscus bands, marginal vein shorter than the
EAROITVEL] vt oo s B ST T e R Leptomastidae abnormis (Girault)
- Forewing with infuscation limited to longitudinal streak adjacent to venations ......

9(8). Forewing with postmarginal vein at least a little longer than stigmal ....................
.Gyranusoidea sp.
10(9). Gaster longer than thorax ..........cccevececcecacenennenn......Anagyrus greeni (Howard)

- Forewing with postmarginal vein not longer than stigmal ...

- Gaster about as long as thorax, second funicle segment white ............ccceerienee.

veiennennAnagyrus pseudococei (Girault)

32. Plancococcus ficus (Signoret): Seven species of aphelinids and encyrtids were
collected and recorded from concerned specimen under investigation. These are:
Anagyrus pseudococci (Girault), Leptomastidae abnormis (Girault), Leptomastix
dactylopii Howard, L. flava Mercet, Chartocerus subaeneus (Foerster), Marietta pic-
ta (Andre) and Prochiloneurus aegyptiacus (Mercet).

KEY TO SPECIES OF PARASITOIDS OF P. FICUS

1. Funicle present e

- Funicle absent, but with 1-4 anelli; forewing 3 times as long as wide, longest marg‘nal

«cilia 1/2-2/3 width of disc, submarginal vein with 2 setae ...................
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2(1). Mesopleuron large and without a femoral groove............ccceemiiiinnnns 3
- Mesopleuron immpressed and with a femoral groove, antennal scape flattened and
expanded beneath, not more than twice as long as wide ..........cccoeeeniiiinnns
R <eeeenennenn.Marietta picta (Andre)

3(2). Scutellum without a distinct tuft or bundle of setae or scale like setae............... 4
- Scutellum with a group of coarse, long dark setae arranged in a more or less com-
pact tuft or bundle or with two or more scale like setae, marginal vein at least
nearly as long as stigmal vein ..................... Prochiloneurus aegyptiacus (Mercet)

4(3). Scape more than 3 times as long as broad...........coioiiiiiiii 5

- Scape not more than 3 times as long as broad..........ccccoiriiiiiiiinine 6
5(4). Forewing more than 2.5 times as long as broad.............Leptomastix flava Mercet
- Forewing not more than 2.5 times as long as broad..........cccooeiiiiiinnin
................................................................................ Leptomastix dactylopii Howard
6(4). Forewing with one or two distinct fuscus bands, marginal vein shorter than the
StGMIAl icussissisinmnsssisssssessissssissiasmasis Leptomastidae abnormis (Girault)
- Forewing with infuscation limited to longitudinal streaks, adjacent to venations,
postmarginal vein not longer than stigmal, gaster about as long as thorax, sec-

ond funicle segment white..........c..cooceeveiniiniinan. Anagyrus pseudococci (Girault)

33. Pseudococcus comstocki (Kuwana): Six species of encyrtids were recorded
and collected from concerned specimen under investigation. These are: Anagyrus
sp. Anagyrus pseudococci (Girault), Leptomastidae abnormis Girulat, Leptomastix
dactylopii Howard, L. flava Mercet and Prochiloneurus aegyptiacus (Mercet).

KEY TO SPECIES OF PARASITOIDS OF P. COMSTOCKI

1. Funicle 5-segmented ........cccc.uiirecrinniennisiencncccscieceensesnenannne oo .. .ACEIrophagus sp.

- Funiclé atleast 6-5egmented .umnsmsmsanansnevivsiissvvissiasesni

2(1). Scutellum without a distinct tuft or bundle of setae or scale like setae
- Scutellum with a group of coarse, long dark setae arranged in a more or less com-
pact tuft or bundle or with two or more scale like setae, marginal vein at least

nearly as long as stigmal vein ..................... Prochiloneurus aegyptiacus (Mercet)
3(2). Scape more than 3 times as long as broad..........ccccoeciiiiiiiiiiiiiiini e 4
- Scape not more than 3 times as long as broad. ... 5
4(3). Forewing more than 2.5 times as long as broad............. Leptomastix flava Mercet

- Forewing not more than 2.5 times as long as broad...........cccoecviiieiiiciiniiiccncnennnns

................................................................................ Leptomastix dactylopii Howard
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Figs. 1-9. Fig 1. Antennae of Acerophagus sp., Fig. 2. Antennae of Anagyrus aegyptia-
cus, Fig. 3. Antennae of A. greeni, Fig. 4. Antennae of A. kamali, Fig. 5. An-
tennae of A. pseudococci, Fig. 6. Antennae of A. saccharicola, Fig. 7. Anten-
nae of A. shahidi, Fig. 8. Antennae of Belpyrus insularis, Fig. 9. Forewing of
Chartocerus subaeneus (Forester).
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16

Figs. 10-19. Fig 10. Cheiloneurus sp., Fig. 11. Encyrtus sp., Figs. 12-13. Gyranusoidea
indica, Fig. 12. Forewing, Fig. 13. Antenna, Figs. 14-15. Homalotylus vici-
nus, Fig. 14. Forewing, Fig. 15. Antennae, Figs. 16-17. Leptomastix dacty-
lopii, Fig. 16. Antennae, Fig. 17. Forewing, Figs. 18-19. Leptomastidae ab-

*  normis, Fig. 18. Forewing, Fig. 19. Antennae.
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Figs. 20-27. Figs. 20-21. Leptomastix nigrocoxalis, Fig. 20. Antennae, Fig. 21 Forew-
ing, Fig. 22. Antennae of Leptomastix flava, Fig. 23. Marietta Leopardina,
Fig. 24. Marietta picta, Fig. 25. Prochiloneurus sp., Fig. 26. Antennae of

7, Rhopus nigriclavus, Fig. 27. Forewing of Aflotropa sp.
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5(4). Forewing with one or two distinct fuscus bands, marginal vein shorter than the
SHGMA .eeveecinieccree e rereeseeeae e e e eene . .. .LEPIOMastidae abnormis (Girault)
- Forewing with infuscation limited to longitudinal streaks, adjacent to venation,
postmarginal vein not longer than stigmal, gaster about as long as thorax, sec-

ond funicle segment white..........coooeeiiii Anagyrus pseudococci (Girault)

34. Pseudococcus longispinus (Targioni-Tazzetti): Six species of aphelinids, en-
cyrtids, signiphorids and platygastrids were collected and recorded from con-
cerned specimen under investigation. These are: Allotropa sp., Anagyrus pseudo-
cocci (Girault), Gyranusoidea indica Shafee, Alam and Agarwal, Leptomastidae
abnormis (Girault), Leptomastix dactylopii Howard and Chartocerus subaeneus
(Foerster).

KEY TO SPECIES OF PARASITOIDS OF P. LONGISPINUS

1. Pronotum quadrate, not reaching tegulae; antennae usually elbowed, number of an-
tennal segments, forewing with five or fewer cells ................. Chalcidoidea ........... 2

- Pronotum triangular in a lateral veiw, reaching tegulae; antennae elbowed or filiform,
number of antennal segments (7-15), forewing with five or fewed cells closed, sub-
marginal vein without setae Allotropa sp.
g

- Funicle absent, but with 1-4 anelli; forewing 3 times as long as wide, longest mar-

2(1). Funicle present ............ccc.......

ginal cilia 1/2-2/3 width of disc, submarginal vein with 2 setae.......................
<evemne.....Chartocerus subaeneus (Foerster)

3(2). Scape more than 3 times as long as broad, forewing not more than about 2.5
times as long as broad............cccovnvieninnnnnnnnn... Leplomastix dactylopii Howard

- Scape not more than 3 times aslongas broad.........cccoo i 4
4(3). Forewing with one or two distinct fuscus bands, marginal vein shorter than the
stigmal........cooeiiiiiiiincececceeeenec.LEplomastidae abnormis (Girault)

- Forewing with infuscation limited to longitudinal streaks, adjacent to venations....
.5

5(4). Forewing with postmarginal vein at least a little longer than stigmal vein, marginal
vein distinctly longer than stigmal Vein.........ooiiiieee e
<eeeeeenn..Gyranusoidea indica Shafee, Alam and Agarwal

- Forewing with postmarginal vein not longer than stigmal vein, first funicle seg-
ment brown or dark brown , remainder of flagellum white, gaster about as long

as thorax, second funicle segment white.............. Anagyrus pseudococci (Girault)
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35. Saccharicoccus sacchari (Cockerell): Eight species of encyrtids and signi-
phorids were collected and recorded from concerned specimen under investiga-
tion. These are: Anagyrus greeni (Howard), A. pseudococci (Girault), A. saccharico-
la Timberlake, Leptomastidae abnormis (Girault), Microterys sp., Rhopus nigriclavus
(Girault), Chartocerus subaeneus (Foerster) and Paraphaenaodiscus sp.

KEY TO SPECIES OF PARASITOIDS OF S. SACCHARI

1. Funicle present

- Funicle absent, but with 1-4 anelli; forewing 3 times as long as wide, longest marginal
cilia 1/2-2/3 width of disc, submarginal vein with 2 setae............ccceeeveeeeeeiiiiceeeeaenn
................................................................................ Chartocerus subaeneus (Foerster)

2(1). Forewing shortened, clearly not reaching apex of gaster ...........cc.cuuuvvvececceeennnns 5

- Forewing normal, at least very nearly reaching apex of gaster ........................... 3

3(2). Hypopygium reaching or very nearly reaching apex of gaster..........c..cocveeueeeenenne.

Rhopus nigriclavus (Girault)

- Hypopygium not reaching more than two-thirds along gaster.

4(3). Scutellum without a distinct apical flange ............cccceceeveeceecrnnnennn.... Microterys sp.
- Scutellum with a thin apical flange ........c.ccccoeeievneececenennnnns Paraphaenaodiscus sp.
5(2). Forewing with one or two distinct fuscus bands, marginal vein shorter than the

SHGMAl wnnnmnrnnnarasEE R Leptomastidae abnormis (Girault)
- Forewing with infuscation limited to longitudinal streaks, adjacent to venations,

forewing with postmarginal vein not longer than stigmal vein..............c.ccuvo..... 6
6(5). Stigmal vein about as long as marginal vein........ Anagyrus saccharicola Timberlake

- Stigmal vein longer than marginal vein

7(6). Gaster longer than thorax

Anagyrus greeni (Howard)
- Gaster about as long as thorax, second funicle segment white.............ccoovevevuenn.....
................................................................................ Anagyrus pseudococci (Girault)

36. Spilococcus alhagii (Hall): Two species of encyrtids were recorded and collect-
ed from concerned specimen under investigation. These are: Acerophagus sp. and
Leptomastidae sp.

KEY TO SPECIES OF PARASITOIDS OF S. ALHAGII

1. Funicle 5-segmented e ACETOPRAGUS SP.
- Funicle 11-segmented ...............ccccciceicvccsneiensssenssnessnenennn..... LEPtomastidae sp.
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37. Spinococcus convolvuli Ezzat: Three species of encyrtids were collected and
recorded from concerned specimen under investigation. These are: Gyranusoidea
sp., Leptomastix sp. and Prochiloneurus sp.

KEY TO SPECIES OF PARASITOIDS OF S. CONVOLVULI

1. Scutellum without a distinct tuft or bundle of setae
- Scutellum with a group of coarse, long dark setae arranged in a more or less compact
tuft or bundle or with two or more scale like setae, marginal vein at least nearly as
1000 ASISHOMAL VO ciuy svsiinsnsnmesiss ammaesitsara s s ns snson o sssann s Prochiloneurus sp.
2(1). Scape more than three times as longas broad........c..ccceueeunnennenn. Leptomastix sp.
- Scape more than three times as long as broad, forewing with postmarginal vein
at least or little longer than stigmal .........ccocceviiiiiiivieciiiieiennennns Gyranusoidea sp.

38. Trabutina manipara (Hemprich & Ehrenberg): No parasitoids were collected
from this species.

39. Trionymus angustifrons Hall: Two species of encyrtids were collected and re-
corded from concerned specimen under investigation here found in Egypt. These
are: Rhopus sp. and Cheiloneurus sp.

KEY TO SPECIES OF PARASITOIDS OF T. ANGUSTIFRONS

1. Hypopygium reaching or very nearly reaching apex of gaster..................... Rhopus sp.
- Hypopygium not reaching more than two-thirds a long gaster........... Cheiloneurus sp.

40. Trionymus cressae (Hall): No parasitoids were collected from this species.
41. Trionymus internodii (Hall): No parasitoids were collected from this species.
42. Trionymus masrensis Hall: No parasitoids were collected from this species.
43. Trionymus phragmitis (Hall): No parasitoids were collected from this species.

44. Trionymus williamsi Ezzat: One encyrtid parasitoid was collected from samples
of T. williamsi. This species is Rhopus sp.

45. Vryburgia amaryllidis (Bouche’): Two species of encyrtids were recorded and
collected from concerned specimen under investigation. These are: Anagyrus sp.
and Rhopus sp.
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KEY TO SPECIES OF PARASITOIDS OF V. AMARYLLIDIS

7(6). Gaster about as long as thorax ...........ccueeeiiiiiiiieiiiiinieeiiieeeeeeieeenn. Anagyrus sp.
- Gaster about as long as head and thorax together...............c....uuee....... Rhopus sp.

The previous Egyptian parasitoids fauna of mealybugs were studied by Priesner &
Hosny (1940), Moursi (1948 a,b,c), Rashad (1975), Noyes and Hayat (1994), Atia
(1997) and Abd-Rabou (2000 a,b).

Itis clear from Table 1 that M. hirsutus aquire the largest number of parasitoids
and only 6 species recorded without aquiring any hyperparasitoids. The role of hyperpa-
rasitism in suppressing parasitoids of mealybugs is given. A. graminis, M. hirsutus, N.
viridis, P. citri, P. ficus and S. sacchari aquire the largest number of hyperparasitoids,
being 4,3,3,3,3 and 3, respectively.

A. pseudococci and L. nigrocoxalis were recorded associated with the largest
number of mealybug species. Prochiloneurus sp. as a hyperparasitoid has shown a wide
range of association with parasitoids of mealybug species.
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Table 1. List of Egyptian mealybugs parasitoids and hyperparasitoids.

Family and Species Code Type of parasitism
Family : Aphelinidae

Marietta leopardini Motschulsky 1 Hyperparasitoid
Marietta picta (André) 2 Hyperparasitoid
Family : Encyrtidae

Acerophagus sp. 3 Primary parasitoid
Anagyrus agyptiacus Moursi 4 .

A. greeni (Howard) 5 #

A. kamali Moursi 6 =

A. pseudococci (Girault) 7 .

A. saccharicola Timberlake 8 “

A. shahidi Hayat 9 "
Anagyrus sp. 10 "
Blepyrus insularis (Cameron) 11 v
Cheiloncurus sp. 12 Hyperparasitoid
Encyrtus sp. 13 Primary parasitoid
Gyranusoidea indica Shaffee, Alam 14 .

& Agarwal ‘

Gyranusoidea sp. 15 "
Homalotylus vicinus Silvestri 16 Hyperparasitoid
Leptomastidae abnormis (Girault) 17 Primary parasitoid
Leptomastidae bifasciata (Mayr) 18 "
Leptomastidae sp. 19 .
Leptomastix dactylopii Howard 20 "

L. flava Mercet 21 "

L. nigrocoxalis Compere 22 "
Leptomastrix sp. 23 "
Microterys sp. 24 "
Paraphaenaodiscus sp. 25 "
Prochiloneurus aegyptiacus (Mercet) 26 Hyperparasitoids
P. annulatus (Ferriere) 27 =

P. avanicus (Ferriere) 28 ‘
Prochiloneurus sp. 29 "
Rhopus nigriclavus (Girault) 30 Primary parasitoid
Rhopus sp. 31 "
Family : Platyhastridae

Allotropa sp. 32 Primary parasitoid
Family : Signiphoridae

Chartocerus subaeneus (Foerster) 33 Hyperparasitoid
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Table 2. Egyptian mealybugs and their parasitoids.
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Mealybug species

parasitoids
Codes

Hyperparasitoids
Codes

Amonostherium arabicum Ezzat

3

Antonina graminis (Maskell)

3,79

12, 29, 23

Antonina natalensis Brain

Brevennia rehi (Lindinge)

30

12

Chorizococcus halli Mckenzie & Williams

23

Crisicoccus delotti Ezzat

Crisicoccus mangrovicus Ben-Dov

Dysmicoccus boninsis

10, 30

D. brevipes (Cockerell)

7, 17, 20

D. trispinosus (Hall)

Erimococcus limoniastri  (Priesner & Hosny)

Euripersia artemisiae

Ferrisia virgata (Cockerell)

3, 6, 11, 14, 17, 20

16, 26, 23

Greenoripersia kaiseri Bodenheimer

Heliococcus osborni (Sanders)

Heterococcus cyperi (Hall)

Humococcus machenziei Ezzat

Kirishekella sacchari (Green.)

Maconellicoccus hirsutus {Green)

1, 16, 27, 28
33

Micrococcus inermis  (Hall)

Micrococcus imperatae (Hall)

Naiacoccus minor Green

Nipaecoccus nipae (Maskell)

Nipaecoccus viridis (Newstead)

3,4,7, 21,22

1, 29, 33

Octococcus salsolicola (Priesner & Hosny)

15

29

Peliococcus priesneri (Laing)
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Table 2. Continued.
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parasitoids Hyperparasitoids
Mealybug species Codes .
Peliococcus zillae (Hall) -
Phenacoccus gypsophillae Hall -
Phenacoccus pyramidensis Ezzat -
Planococcoides lindingeri (Bodenheimer) 18 -
Planococcus citri (Risso) 5 7, 11, 13, 15 2, 12, 26
17, 20, 21
Planococcus ficus (Singoret) 7, 17, 20, 21 2, 26, 33
Pseudococcus comsiocki (Kuwana) 7, 10, 17, 20, 21 26
P. longispinus (Targioni-Tozzetti) 7, 14, 17, 20, 32 33
Saccharicoccus sacchari (Cockerell) 5, 7,8, 17, 24, 30 25, 33
Spilococcus alhagii  (Hall) 3 -
Spinococcus convoivuli  (Ezzat) 15,723 29
Trabutina manipara (Hemprich & Ehrenberg) - &
Trionymus angustifrons (Hall) 31 29
Trionymus cressae (Hall) - -
T. internodii (Hall) - -
T. masrensis (Hall) - -
T. phragmitis (Hall) - -
T. williamsi Ezzat 31
Vrybugia amaryllidis (Bouche) 10, 31
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