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ABSTRACT
The authors present descriptions, records and biological data for species of the genera 
Trioxys and Binodoxys occurring in Israel. Trioxys moshei n. sp. is described. Binodoxys 
acalephae is sunk as a synonym of 5. angelicae.
key words: Hymenoptera, Aphidiidae, Trioxys, Binodoxys.

INTRODUCTION

This article, last in a series of five, concludes the presentation of a revision of the species of 
Aphidiidae found in Israel. It deals with the genera Trioxys and Binodoxys and includes the 
description of Trioxys moshei n. sp. New host records are presented (marked *). For previous 
articles in this series see Mescheloff and Rosen (1988a,b, 1990a,b).

Trioxys Haliday, 1833

Trioxys Haliday 1833:261, 488.
Type species: Aphidius cirsii Curtis 

Nevropenes Provancher, 1886:153.
Bioxys StarBand Schlinger, 1967:32.

Head: Transverse, wider than thorax at tegulae, maxillary palpi 4-segmented, labial palpi 
2-segmented. Antenna with 9-12 (usually 9) flagellar segments.

Thorax: Notaulices present on ascendent aspect of mesoscutum only. Forewing: Ptero- stigma 
triangular, radial vein distinct, rounded beneath metacarp, all other veins distad of basal vein erased.

Abdomen: Propodeum carinate, central areola distinct, usually wide, complete or incomplete. 
Petiole with one set of spiracular tubercles. Gaster of female with a pair of ventral prongs which 
extend posteriorly from the terminal abdominal sternite. Ovipositor sheaths bent downwards.

The Trioxys group is among the evolutionary most advanced of the Aphidiidae (Tremblay and 
Calvert, 1971). Various authors have organized this group in different ways, establishing tribes and 
subtribes, genera and subgenera. In Israel, only representatives of
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Trioxys Haliday and Binodoxys Mackauer have been found. Though Binodoxys was origi
nally described as a subgenus of Trioxys (an opinion still maintained by Stary, 1979, 1981), 
Mackauer (1960) raised it to the level of a distinct genus. We have accepted Mackauer’s 
view, for the wasps of these two groups differ both morphologically and in their aphid-host 
groups.

The first published record o f a Trioxys species in Israel is that o f van den Bosch (1957), 
who reported on T. utilis Muesebeck among parasites collected and exported to the United 
States to aid in control of the spotted alfalfa aphid, Therioaphis trifolii var. maculata (Buck- 
ton), in California. Mackauer (1959b) considered T. utilis to be a synonym of T. pallidus 
(Haliday), but Hall, Schlinger and van den Bosch (1962) showed the two to be different 
species. Subsequently, Mackauer and Stary (1967) sunk T. utilis as a synonym of T. com- 
planatus Quilis. T, pallidus has been recovered in Israel from the yellow pecan aphid, 
Monellia costalis (Fitch).

The Trioxys spp. found in Israel are all parasites of callipterine aphids.

KEY TO THE SPECIES OF TRIOXYS HALIDAY OCCURRING IN ISRAEL (FEMALES)

1. Terminal abdominal prongs straight (Fig. 7 ) ..................................................................... 2
—  Terminal abdominal prongs slightly arched (Fig. 15); specific parasite of Myzocallis

bodenheimeri............................................................................................... T. moshei n. sp.

2. Petiolar area darkly colored, ovipositor sheaths slightly more than twice as long as
broad, constricted near middle of inner margin (Fig. 7); specific parasite of Therioaphis 
spp.......................................................................................................... T. complanatus Quilis

—  Petiolar area lightly colored, ovipositor sheaths about 3 times longer than broad, 
constricted posterad of middle of inner margin; specific parasite of callaphidine aphids 
................................................................................................................... T. pallidus Haliday

Trioxys complanatus Quilis, 1931 
(Figs. 1-7)

Trioxys complanatus Quilis, 1931:78.
Trioxys utilis Muesebeck, 1956:25.

Female
Head'. Dorsal view (Fig. 2) transverse, wider than thorax at tegulae, rounded at comers, 

smooth, shiny, with sparse medium-length setae. Temple about equal to transverse eye 
diameter. Ocellar triangle right-angled. In anterior view, eyes moderate-sized, oval, slightly 
convergent toward clypeus, vertical diameter about 5 -6  times width of gena. Clypeus slightly 
protuberant with about 4 long setae. Labrum rounded with about 9 long setae scattered over 
surface. Maxillary palpi 4-segmented, labial palpi 2-segmented. Ligula with 6 short apical 
dagger-like setae and 2 long preapical setae. Tentorial index 0.2-0.3. Occiput (Fig. 4) mar
gined by a slightly raised, almost circular carina (complete from 8-4 o ’clock positions, erased 
between 4 -8  o ’clock positions). Antenna with 9 flagellar segments; FI about equal to F2, 
more or less parallel-sided, about 4 times longer than wide; apical segment about twice as 
long as preapical segment.
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Figs. 1-7. Trioxys complanatus Quilis. 1. Forewing. 2. Head, dorsal view. 3. Mesoscutum. 4. Head, 
posterior view. 5. Propodeum and petiole. 6. Petiole. 7. Ovipositor mechanism.

Thorax: Prothorax short, smooth, with 6-12 long setae on anterior half o f segment. 
Mesoscutum (Fig. 3) gibbous, not covering prothorax, smooth, shiny. Notaulices short and 
distinct, present only on ascending lateral aspect of mesoscutum. A row of sparse long setae
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continues path of erased notaulices to about middle of segment. Forewing (Fig. 1): Ptero
stigma triangular to almost spindle-shaped, about 2.5 times longer than wide; metacarp short, 
about 0.5 times length of pterostigma; radius curved beneath pterostigma, straightening out 
and becoming slightly convergent toward metacarp, obscured slightly distad of apex of 
metacarp.

Abdomen: Propodeum (Fig. 5) carinate, central areola open, roughly indicated by incom
plete, irregular carinae. Anterior areolae with 2 -4  long setae, posterior areolae with one long 
seta, spiracles of segment slightly raised. Petiole (Figs. 4, 6) about 1.5 to 1.75 times longer 
than width at spiracles, which are placed on distinct tubercles at about end o f first third of 
segment. Dorsum smooth and rounded. Gaster lanceolate. Terminal abdominal prongs 
(Fig. 7) usually entirely straight, with three long setae on their dorsal surface. Apex of prongs 
with one basally dilated bristle (about 2.5^1 times longer than maximal breadth) and one 
simple short apical seta. Ovipositor roundly curved downward. Ovipositor sheaths (Fig. 7) 
less than 3 times longer than maximal width, merge evenly from wider base to narrowed, 
bluntly pointed apex.

Coloration predominantly brown. Head brown, eyes black. Antennal scape and pedicel 
yellow; FI yellow, becoming slightly darker apically; remainder of flagellum brown. Thorax 
and propodeum brown, petiole yellowish-brown. Gaster becoming darker toward apex. 
Abdominal prongs and ovipositor sheaths somewhat lighter. Legs yellowish, femora and 
tibiae centrally darker. Wings hyaline, venation brown.

Length: about 1.5 mm.

Male
Similar to female with following notable differences: antenna with 11 flagellar segments; 

length about 1.3 mm. (Coloration predominantly brown, not darker than in females.)

Mummies: Yellow to brown. Emergence hole usually located at dorsum, between 
spiracles.

HOST RECORDS. From Therioaphis spp. on Ononis antiquorum (HaGosherim, x.1974) and on 
Ononis pubescens (10 km. E. of Jerusalem, ii.1976, i.1977).

n o t e s . Trioxys complanatus was originally reported in Israel as a parasite o f Therioaphis 
trifolii var. maculata (Buckton) on alfalfa (van den Bosch, 1957). Extensive collections of 
this aphid throughout the country have failed to show this relationship during the course of 
this study. However, as yet unidentified Therioaphis spp. feeding on Ononis antiquorum and 
O. pubescens have yielded many specimens of this parasite.

van den Bosch (1957) spent about 3 weeks searching for this parasite but managed to 
recover only 8 specimens, whereas in other countries of the region he found it to be abundant 
at times. It is probable that the local T. complanatus prefers other Therioaphis spp. as hosts, 
or searches for hosts in habitats other than open fields of alfalfa.

Following the introduction of T. complanatus into Australia, this parasite was evaluated 
as an effective control agent of T. trifolii (Wilson et al., 1982), further indicating that the 
Israeli biotype may be unique.
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Trioxys pallidus (Haliday, 1833)
(Figs. 8-12)

Aphidius (Trioxys) pallidus Haliday, 1833:489.
Aphidius callipteri Marshall, 1896:609.
Trioxys pulcher Gautier and Bonnamour, 1924:43.

Female
Head: Dorsal view transverse, slightly wider than thorax at tegulae, smooth, shiny, 

sparsely setose. In anterior view, eyes oval, clypeus straight at ventral edge. Maxillary palpi 
4-segmented, labial palpi 2-segmented (Fig. 9). Occipital carina rounded. Antenna with 10 
flagellar segments.

Thorax-. Mesoscutum with slightly crenulate notaulices on lateral aspect; only a few long 
setae oudine their paths posteriorly to about middle of dorsum (Fig. 10). Prescutellar groove 
deep. Scutellum rounded dorsally and apically. Forewing: Pterostigma elongately triangular, 
length slightly more than 3 times width, about 1.5 times length of metacarp; radial vein 
arcuate, extending distally beyond metacarp (Fig. 8).

Abdomen: Propodeum with an irregular lateral carina which divides segment into anterior 
and posterior regions. Antero-lateral areas with 3-5 long setae, posterior region hairless. 
Petiole (Fig. 11) parallel-sided, spiracular tubercles situated slightly posterad o f first third of 
segment, anterior to its middle. Gaster spindle-shaped. Ovipositor sheaths about 3 times 
longer than maximum width, constriction on inner margin slightly posterad o f middle. 
Ovipositor curved downward. Dorsal surface of ventral prongs with 3 setae, apex with one 
claw-shaped brisde and one accessory seta (Fig. 12).

Coloration: Head black. Maxillary and labial palpi yellow. Thorax and propodeum dark 
brown. Petiole yellowish. Gaster brown, centrally darker. Ovipositor sheaths light brown. 
Ventral abdominal prongs dark brown.

Length: 1.4-1.8 mm.

Male
Similar to female with following notable differences: Antenna with 11 flagellar segments; 

coloration darker. Length 1.3 mm.

HOST RECORDS. From Monellia costalis on Cary a sp. (Newe Yaraq, v.1982; Merkaz Shapira, 
v.1983, viii.1983; Newe Ya’ar, v.1984).

NOTES. Monellia costalis, a serious aphid pest of the pecan, was first discovered in Israel in 
1976 (Golan et al., 1977). Within two years of its appearance, this aphid was found 
throughout the country and had become the most important and damaging pest of the 
developing pecan-growing industry. Many pecan orchards were uprooted because o f the cost 
and difficulties inherent in controlling this destructive pest. Trees not treated with pesticides 
became heavily coated with sooty mold and produced mostly empty nuts. Several trees in 
Merkaz Shapira were examined regularly and consistently found to be heavily infested.

The first recovery of T. pallidus at Newe Yaraq (May 1982) was followed by a few more 
during the same summer. Though the aphids were present throughout the summer, their 
populations did not reach the levels o f  previous years. During the spring of 1983, as popula
tions of the yellow pecan aphid were beginning to build up, numerous mummies were found
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Figs. 8-12. Trioxys pallidas (Haliday). 8. Forewing. 9. Mouthparts. 10. Mesoscutum. 11. Petiole. 
12. Ovipositor mechanism.

and adult wasps were observed ovipositing in aphids. Populations of the pecan aphid 
declined, and though sooty mold was visible, it did not completely cover the foliage. The crop 
of nuts produced by the observed trees (untreated by insecticide) was improved.

T. pallidus is known in California as an efficient parasite of the yellow pecan aphid and 
has been studied there by Hall, Schlinger and van den Bosch (1962). This is the first record 
of its establishment in Israel. The closest previous records of T. pallidus in the Middle East 
are from Turkey and Iraq.

It is not known at present how this species entered the country.

Trioxys moshei n. sp.
(Figs. 13-21)

Female
Head. Dorsal view subquadrate, wider than thorax at tegulae, arcuately narrowed behind 

eyes to occiput, smooth, shiny, sparsely setose. In anterior view (Fig. 14), eyes oval, conver
gent toward clypeus, vertical diameter about 5 times width of gena. Gena slightly narrower 
than basal width of mandible. Clypeus suboval, margined, slightly protuberant, with 4 -8  long 
setae. Tentorial pits small, deep. Tentorial index about 0.25. Labrum rounded with about 3-4  
setae near each lateral margin and 2 -4  long setae placed centrally. Ligula with 6 -8  apical 
dagger-like short setae (lateral setae slightly longer than medial setae), and 2 long preapical
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Figs. 13-17. Trioxysmoshei n. sp. 13. Forewing. 14. Head, anterior view. 15. Antenna. 16. Mesoscutum. 
17. Propodeum.

setae. Maxillary palpi 4-segmented, labial palpi 2-segmented. Occipital carina distinct, cir
cular, slightly raised. Antenna (Fig. 15) with 9 flagellar segments, filiform; FI about equal to 
F2, slightly more than 3 times longer than wide; apical segment arcuately pointed, about 1.7 
(1.5-1.9) times longer than preapical segment. Socket-occular distance equal to 2/3 socket 
diameter.

Thorax: Mesoscutum (Fig. 16) falls vertically to prothorax, not covering it. Notaulices 
slightly crenulate, present only anteriorly on ascendent lateral aspect of mesoscutum, effaced 
on dorsum, their extensions barely outlined by a row of sparse setae till middle o f dorsum. 
Prescutellar groove wide and arcuate. Scutellum wide, arcuate and sparsely setose laterally, 
rounded apically. Forewing (Fig. 13): Pterostigma triangular, almost 3 times longer than 
wide; metacarp less than half the length of pterostigma; radial vein arcuate, longer than length 
of pterostigma, extends distally beyond metacarp.
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Figs. 18-21. Trioxys moshei n. sp. 18. Petiole. 19. Propodeum and petiole. 20. Ovipositor mechanism. 
21. Apex of ventral prong.

Abdomen: Propodeum areolate, anteriorly the central areola is either complete (Fig. 17) 
(in which case the lateral antero-dorsal carinae are almost parallel) or incomplete (Fig. 19) 
(in which case the antero-dorsal carinae are divergent anteriorly), with sparse long setae. 
Anterior areolae with 4 -6  long setae, posterior areolae with 1-3 long setae. Petiole (Figs. 18, 
19) almost parallel*sided, less than twice as long as wide at spiracles. Spiracular tubercles 
prominent, situated at end of 1st third of segment, 3 -4  hairs present along posterior aspect of 
tubercles. Gaster lanceolate, smooth, shiny, sparsely setose. Accessory prongs (Fig. 20) 
slightly arcuate, with 1-2 long setae on their dorsal surface and one basally dilated claw
shaped bristle (Fig. 21) about 6-10  times longer than its maximal width at base. Ovipositor 
sheaths (Fig. 20) with 3 prominent setae on their ventral surface, the first being the longest.

Coloration: Head dark brown, mandibles yellowish, palpi yellow, scape, pedicel, FI and 
F2 yellow, remainder of flagellum brown. Thorax uniformly dark brown, wings hyaline,
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pterostigma and part of venation yellowish brown, legs yellow, pretarsi darkened. Petiole 
yellow, abdomen brown except for lighter ovipositor sheaths and yellow prongs.

Length: about 1.8 mm.

Male
Similar to female with following notable differences: Antenna with 11 flagellar segments; 

coloration generally darker than that of female. Length 1.1-1.5 mm.
Mummies'. Light brown to cream-colored. Emergence hole situated at dorsum of mummy, 

usually between siphunculi.

h o s t  r e c o r d s . From Myzocallis bodenheimeri* on Quercus ilex (Rehovot, ii—iii. 1977, 
i.1978).

n o t e s . The callipterine aphid Myzocallis bodenheimeri Hille Ris Lambers has heretofore been 
recorded only on Quercus ithaburensis. During this study it has also been found on Q. ilex, 
an ornamental oak in Rehovot, where it was parasitized by this species of Trioxys. In Stary’s 
(1976) key, this wasp runs to couplet 12, which terminates with T. curvicaudus Mackauer and 
T. quercicola Stary. The former species has been reared in France and Spain from Eucallip- 
terus tiliae (host plant unrecorded), the latter species from Thelaxis suberi on Quercus 
infectoria in Iraq (Kurdistan).

Stary reviewed a few specimens of this species and stated that he would have determined 
it as T. curvicaudus (pers. commun. 1979) but did acknowledge that some morphological 
variations exist. In our opinion, in view of the consistent morphological differences and host 
records, this should be regarded as a distinct species.

Trioxys moshei can be separated from T. curvicaudus and T. quercicola by wing venation 
(metacarp less than 0.5 times length of pterostigma, radial vein extends beyond metacarp), by 
the shape of the central areola of the propodeum (either complete or incomplete, rhomboid
shaped), the shape of the petiole (less than twice as long as wide at spiracles) and by the 
accessory prongs of the abdomen (1-2  long setae on dorsal surface, 1 long terminal spine). 

This species is named in honor of Rabbi Dr. Moshe Mescheloff.

TYPES. Holotype 2 ISRAEL: Rehovot, 20.ii.1977, E. Mescheloff (specimen no. 548, mounted 
on three slides). Paratypes, Rehovot, i-iii. 1977-78, E. Mescheloff (10c?, 42). The holotype 
and paratypes are deposited in the aphidiid collection of the Faculty of Agriculture, Rehovot.

Binodoxys Mackauer, 1960

Binodoxys Mackauer 1960:141.
Type species: Aphidius (Trioxys) angelicae Haliday

Morphologically, Binodoxys is very similar to the genus Trioxys except for the petiole. In 
dorsal view, the petiole has two sets of tubercles (not one), the anterior pair bearing the 
spiracles of the segment. The second set of tubercles may sometimes be situated close to the 
spiracular tubercles, giving an elongated appearance to what may seem to be a single set of 
tubercles.

Mackauer (1959b) provides the first mention of Binodoxys brevicornis (Haliday) ex 
Hyadaphis foeniculi (Passerini) from Israel. A second species, Binodoxys angelicae mediter- 
raneus (Mackauer), was recorded ex Aphis gossypii Glover by Mackauer (1960), who
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described it as a local subspecies of the Palearctic B. angelicae (Haliday). Subsequently this 
species was further encountered by Rosen (1966, 1967, 1969) ex Toxoptera aurantii (Boyer 
de Fonscolombe) and by Avidov and Harpaz (1969) ex Aphis craccivora Koch.

Binodoxys spp. are primarily parasitic on aphids of the family Aphididae.

KEY TO THE SPECIES OF BINODOXYS MACKAUER OCCURRING IN ISRAEL (FEMALES)

1. Antenna with 8 flagellar segments, primary and secondary tubercles closely situated; 
coloration predominantly yellowish; parasites of aphids of the tribe Dactynotini on
Foeniculum spp................................................................................ B. brevicornis (Haliday)

—  Antenna usually with 9 flagellar segments, primary and secondary tubercles of variable 
size and shape, distinctly separate; coloration predominantly brown to dark brown; 
parasites of aphids of subfamily A phidinae.................................B. angelicae (Haliday)

Binodoxys angelicae (Haliday, 1833)
(Figs. 22-26)

Aphidius (Trioxys) angelicae Haliday, 1833:489.
Trioxys amoplanus Quilis, 1934:13.
Aphidius acalephae Marshall, 1896:608. n. syn.
Trioxys placidus Gautier, 1922:302.
Trioxys granatensis Quilis, 1931:74.
Trioxys obscuriformis Quilis, 1931:77.
Trioxys fumariae Quilis, 1931:81.
Trioxys boscai Quilis, 1931:83.
Trioxys (Trioxys) rietscheli Mackauer, 1959:170.
Trioxys (Trioxys) urticae Mackauer, 1959:171.
Trioxys (Binodoxys) angelicae mediterraneus Mackauer, 1960:142.

Female
Head: Transverse in dorsal view, wider than thorax at tegulae, smooth and shiny with 

sparse medium-length setae. Transverse diameter of eye more or less equal to temple. Ocellar 
triangle slightly acute. In anterior view, eyes medium-large, oval shaped, convergent toward 
clypeus, with sparse short setae, vertical diameter 5-7 times width of gena. Clypeus slightly 
protuberant, smooth, with about 4 long setae. Labrum more or less hemispherical, with about 
10 irregularly distributed setae. Maxillary palpi 4-segmented, labial palpi 2-segmented. 
Ligula with 4 -6  dagger-like apical and 2 much longer preapical setae. Tentorial index about 
0.2. Occiput distinctly margined by a slightly raised carina, rounded dorsally, straight and 
parallel laterally. Antenna usually with 9 flagellar segments (rarely 8 and occasionally 10). 
FI about 3 times longer than wide, with or without linear sensoria, slightly longer than F2. 
Apical segment o f flagellum distinctly longer than preapical segment. Face with few setae 
other than those bordering the orbits.

Thorax: Prothorax short, granulate, narrowing posteriorly, not covered by mesoscutum. 
Mesoscutum (Fig. 23) smooth and shiny. Notaulices shallow, crenulate, visible only on 
lateral aspect of segment. Paths of notaulices barely outlined posteriorly by setae. Forewing 
(Fig. 22): Pterostigma widely triangular, about 3 times longer than wide, darker along the
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Figs. 22-26. Binodoxys angelicae (Haliday). 22. Forewing. 23. Mesoscutum. 24. Propodeum and petiole. 
25. Propodeum (variant form). 26. Ovipositor mechanism.

periphery; metacarp about 0.5 times as long as pterostigma; radius rounded beneath ptero
stigma, becoming straight and almost parallel to metacarp distally, disappearing slightly 
mesad of apex of metacarp.

Abdomen: Propodeum distinctly carinate, with a wide central pentagonal areola. Carinae 
variable, sometimes strong and straight (Fig. 24), sometimes slightly rounded and irregular 
(Fig. 25). Anterior areolae with 4 -8  long setae, posterior areolae with 1 long seta. Petiole 
(Fig. 24) elongate, spiracular tubercles usually placed beyond the first 1/3 but anterior to the 
middle of segment. Secondary tubercles wider, slightly more rounded than anterior tubercles, 
situated at about the beginning of segment’s posterior 1/3. Dorsum variable, sometimes with 
a central keel and weak elongate striations, sometimes moderately rugose. Gas ter more or 
less lanceolate. Terminal sternite with a pair of long, almost straight prongs (Fig. 26), with 
3-4  long setae on their dorsal aspect and 2 closely situated simple bristles on the apex. 
Ovipositor curved downward.
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Coloration: Predominantly brown to very dark brown. Head dark brown, eyes black, ocelli 
pale. Face brown, labrum and lower mouthparts yellowish. Antenna: scape, pedicel and FI 
yellowish brown, remainder of flagellum dark brown. Thorax dark brown. Coxae and 
trochanters yellowish, femora, tibiae and tarsi brownish. Wings hyaline, venation brown. 
Propodeum concolorous with or lighter than thorax. Petiole light brown. Following 
abdominal segment brown, remainder of abdomen dark brown. Apex of terminal abdominal 
stemite and prongs yellow, ovipositor sheaths brown.

Length: 1.3-2 mm.

Male
Similar to female with following notable differences: Antenna usually with 11 flagellar 

segments; petiolar tubercles more variable, especially with regard to their position and rela
tive width; coloration darker; generally more setose, specially noticeable on antenna and 
gaster. Length 1.3-1.5 mm.

HOST r e c o r d s . From A. craccivora Koch on Amaranthus retroflexus (Avigedor, xii.1975); 
on Anthemis sp. (Jericho, ii.1975), on Astragalus sp. (Jericho, ii. 1975), on Emex spinosa 
(Rehovot, i.1976), on a leguminous weed (Mishmarot, iii.1975); from A. epilobiaria* 
Theobald on Epilobium herbaceum (Hula Preserve, v.1975); from A.fabae Scopoli on An
themis sp. (Jordan Valley, iii.1975), on Chenopodium sp. (Kadoorie Agric. Sch., iv.1975), on 
Emex spinosa (Mishmarot, iii.1975), on Galium tricornutum (Hemed, ii.1976), on Notobasis 
syriacus (Kadoorie Agric. Sch., iv.1975; Kare Deshe, iii.1977; Rosh Pinna, iii.1977), on 
Solanum luteum (Bet Dagan, xii.1974; Ein Tureiba, ii.1975; En Gedi, xii.1974; Ge’alya, 
i.1976; Jericho, ii.1975, i.1977; Merkaz Shapira, i. 1975; Rehovot, i—ii.1977), on Sylibum 
marianum (Rosh Pinna, iii.1977), on Torilis sp. (Jericho, ii.1975), on Urtica sp. (Rehovot, 
iii.1975), on an umbelliferous species (En Gedi, ̂ iii.1976, i.1979; Kare Deshe, iii.1977; 
Rehovot, v.1977), on an unidentified plant (Sede Terumot, iii.1977); from A. gossypii Glover 
on Anchusa aegyptica (Jericho, ii.1976), on Anchusa sp. (Rehovot, ii.1976), on Arisarum 
vulgare (Yavne, i.1976), on bignoniaceous species (En Yahav, iii.1975), on Calendula sp. 
(Amirim, xii.1976), on Capsicum sp. (Ilanot, x.1975), on Crataegus sp. (Rehovot, 
ii—iii.1977), on a cucurbitaceous species (En Gedi, iii.1975), on Dodoneum villosum 
(Rehovot, ii.1975), on Duranta repens (Merkaz Shapira, xii.1974; Rehovot, xii.1974, i. 1975,
1.1976) , on Gossypium herbaceum (Gedera, xii.1975), on Hibiscus rosa-sinensis (Merkaz 
Shapira, x.1974; Rehovot, xii.1976), on Malus sylvestris (Rehovot, ii. 1974), on Medicago 
polymorpha (Rehovot, iii.1975), on Myoparium sp. (Ma’barot, iii.1975), on Punica granatum 
(Mishmarot, iii.1975), on Rosa sp. (Amirim, xii.1976; Merkaz Shapira, iv.1974), on Salvia 
splendens (Rishon leZiyyon, i.1976), on Tecomaria capensis (Rishon leZiyyon, i.1976; 
Rehovot, i—iii.1975, xi.1977), on Trifolium sp. (Amirim, xii.1976); from A. hederae Kalten
bach on Hedera helix (Rehovot, xii.1977); from A. intybi* Koch on Cichorium pumilum 
(Sha’alvim, v.1980); from A. nerii* Boyer de Fonscolombe on Calotropis procera (Jericho,
1.1977) , on Nerium oleander (Rehovot, xi.1974); from A. pomi on Malus sylvestris (Merkaz 
Shapira, x.1974); from A. punicae Passerini on Duranta repens (Rehovot, xii.1974), on 
Punica granatum (Mishmarot, iii.1975; Qevuzat Yavne, iv.1975); from Aphis spiraecola 
Patch on Bougainvillea spectabilis (Rehovot, ii.1975, iv.1975, i.1976), on Citrus spp. 
(Shefayim, v.1975), on Cydonia oblonga and Malus sylvestris (Hemed, v.1975); from A. 
umbrella Börner on malvaceous species (Auja el Fauqa, iii.1975; Hemed, i.1977; Jericho,
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ii. 1975, ii.1976; Qalya, iii.1982; Rehovot, xii.1975, i.1976; Rishon leZiyyon, i.1976); from
A. zizyphi Theobald on Ziziphus spina-christi (Jericho, ii.1976; Mehola, iii.1977; Qiryat Gat, 
i.1977; Yad Mordekhai, v.1975); from Brachycaudus helichrysi* Kaltenbach on Chrysan
themum sp. (Rehovot, ii—iii.1974); from Brevicoryne brassicae* (L.) on Calendula sp. 
(Jericho, ii.1975), on Diplotaxis sp. (Jericho, ii.1975); from Myzus persicae (Sulzer) on 
Anthemis sp. (Jericho, i.1975), on Arisarum vulgarum (Yavne, i.1976); on Calendula sp. 
(Jericho, i—ii.1975), on Chrysanthemum sp. (Rehovot, ii.1974), on a cruciferous species 
(Rishon leZiyyon, i.1976), on Diplotaxis sp. (Jericho, ii.1975), on Solanum luteum (Rehovot,
i.1977); from Toxoptera aurantii Boyer de Fonscolombe on Citrus sp. (Bet Dagan, ii.1976) 
and from unidentified aphids on Galium sp. (Kadoorie Agric. Sch., iv.1974), on Medicago 
lacinata (Qalya, ii.1976), on Mentha sp. (Jericho, xi.1975, i.1977), on a leguminous weed 
(Rehovot, iv.1975) and on an umbelliferous weed (Hammat Gader, iv.1975).

n o t e s . Binodoxys angelicae is the most frequently encountered and polyphagous repre
sentative of the trioxine wasps in Israel. During the course of this study it was collected from 
16 different hosts: 12 species of Aphis and one each of the genera Brachycaudus, Brevicoryne, 
Myzus and Toxoptera (all members of the subfamily Aphidinae). Though quite common 
during the late winter season, B. angelicae was never encountered from June through Septem
ber. In October this parasite is rare, and its populations only begin their build-up in November. 
Populations peak in February-March, rapidly declining in April and May.

W e believe that Binodoxys acalephae (Marshall) is a synonym of B. angelicae (Haliday). 
Numerous specimens of the latter species have been collected and identified during this study 
on well over 100 occasions. Fifteen individual specimens of Binodoxys material which clearly 
run to acalephae through the keys of Mackauer (1959a) and Stary(1976, 1979) appear most 
definitely to be B. angelicae. We suggest this synonymy of acalephae for the following 
reasons:

B. acalephae was originally described by Marshall from a male specimen. Males of 
material which is unquestionably B. angelicae (including material o f Rosen (1966) reviewed 
during this study) accurately match Mackauer’s (1959a) drawings of acalephae males. 
Mackauer’s illustrations of female genitalia (ibid.), accompanying his descriptions of
B. rietscheli and B. urticae, accepted synonyms of B. acalephae (Mackauer and Stary, 1967), 
fall within the range of variation as observed for B. angelicae. Much variation exists within 
B. angelicae as to many important taxonomic criteria, e.g., coloration, propodeal carination, 
chaetotaxy and the relative sizes and positioning of the tubercles on the petiole. Material 
which keys to B. acalephae has been found exclusively on hosts suitable for B. angelicae, 
mixed with the latter species. Though two or even more congeneric species can appear in a 
single host sample, the unusually low numbers of B. acalephae that appear together with 
B. angelicae indicate that they represent the extreme of variation within a highly variable 
species, rather than a separate species. A greater amount of material shows characters inter
mediate between the two.

B. angelicae has been recovered from most areas of the country but is most common in 
the central region. Frequently it is encountered as one of a complex of parasites (usually 
together with one or more species of Ephedrus, Lysiphlebus and Aphidius) in large aphid 
colonies. In these situations, B. angelicae usually emerges from a relatively small percentage 
of the parasitized aphids. When B. angelicae is the sole parasite of an aphid colony, it usually 
emerges from only a few of the aphids present. B. angelicae cannot, therefore, be considered
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an independently effective parasite but rather one contributing factor among many. 
Furthermore, B. angelicae itself is often very severely parasitized by several species of 
hyperparasites (not identified).

B. angelicae has often been found as the sole parasite of the fundatrices o f  a potential 
aphid colony and, as such, may be important in restricting population build-ups.

Aphis spiraecoia Patch has been collected frequently and on a wide variety o f host plants. 
This aphid, a serious pest of citrus (Porath, Amitai and Swirski, 1974), was sampled exten
sively but rarely found parasitized. Even when parasite larvae were observed feeding inside 
it, this aphid generally died and shriveled up before the parasite pupated. Only rarely have 
parasitized specimens been found to reach the mummy stage and then again, the parasite does 
not complete its development and fails to emerge. This phenomenon was noted with A. 
spiraecoia in Florida by Watson and Beyer (1925), in Italy by Tremblay and Barbagallo 
(1982) and in Australia by Carver (1984). In Israel, exceptions to these observations have 
been with B. angelicae and Aphidius colemani, which on a few occasions completed their 
development inside A. spiraecoia.

Because B. angelicae displays considerable intraspecific variation in important diagnostic 
characters such as propodeal carination and the shape of the petiole (the relative sizes and 
positions of the two sets of tubercles), determining this species from a single specimen can 
be misleading, especially if males are used. However, the terminal abdominal prongs have 
been found to be consistent with regard to their shape and chaetotaxy and should be the 
preferred diagnostic trait whenever possible.

Binodoxys brevicornis (Haliday, 1833)
(Figs. 27-31)

Aphidius (Trioxys) brevicornis Haliday, 1833:491.
Aphidius (Trioxys) minutus Haliday, 1833:491.

Female
Head: Transverse in dorsal view, wider than thorax at tegulae, smooth, shiny, with sparse 

medium-short setae. Lateral eye diameter about equal to width of temple. Ocellar triangle 
right-angled. In anterior view (Fig. 28), eyes medium-large, oval, slightly convergent, with 
sparse short setae, vertical diameter about 4 times width of gena. Clypeus slightly protuberant 
with 4 -5  long setae. Labrum broadly triangular with about 16 long setae. Maxillary palpi 
4-segmented, labial palpi 2-segmented. Ligula with 8 short dagger-like apical setae and 2 much 
longer preapical setae. Tentorial index about 0.2. Occiput margined by a slightly raised 
inverted U-shaped carina, slightly divergent laterally. Antenna (Fig. 29) with 8 flagellar 
segments; FI 2-2.5 times longer than wide, about 1.2 times longer than F2; apical segment 
about twice length of preapical segment. Long setae sparsely dispersed on face, central area of 
clypeus hairless.

Thorax: Prothorax short, with a row of about 8 short setae spread laterally near its anterior 
border, not covered by the gibbous mesoscutum. Mesoscutum smooth, notaulices present on 
ascendent lateral aspect only. Two rows of setae continue path of notaulices till about middle 
of segment. Scutellum wide, evenly rounded apically. Forewing (Fig. 27): Pterostigma 
widely triangular, about 2.5 times longer than wide; metacarp about 0.5 times length of 
pterostigma; radius arched, ending distally before end of metacarp.
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27

30

Figs. 27-31. Binodoxys brevicornis (Haliday). 27. Forewing. 28. Head and forelegs. 29. Antenna. 
30. Petiole. 31. Ovipositor mechanism.

Abdomen: Propodeum with wide central areola irregularly demarcated by broken carinae. 
Anterior areolae with about 8 long setae each, posterior areolae usually with 1 seta each. 
Petiole (Fig. 30) about twice as long as width at spiracles, which are placed near middle of  
segment. Posterior to spiracular tubercles, segment narrows only very slightly and again, 
almost immediately, widens to form secondary tubercles which are about equally wide. 
Behind secondary tubercles, segment narrows slightly and gradually widens to apex. Gaster 
lanceolate. Posterior ventral abdominal prongs (Fig. 31) slightly arched, 3 long setae on
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dorsal surface. Apex of prongs with one longer and a second shorter, thinner, closely situated 
pair of simple bristles. Ventral surfaces of ovipositor sheaths rounded. Ovipositor bent 
downward.

Coloration: Entirely yellowish-brown to light brown, except for black eyes and ocelli. 
Legs brownish beyond trochanters. Antenna dark brown beginning with F3.

Length: 1.5-1.7 mm.

Male
Similar to female with following notable differences: Antenna with 10 flagellar segments; 

coloration much darker (mostly brown to dark brown except for black eyes, light brown 
petiole, yellowish mouthparts, coxae and trochanters). Length 1.3-1.5 mm.

Mummies'. Yellowish-brown.

HOST RECORDS. From Cavariella aegopodii Scopoli on Foeniculum vulgare (Bet Guvrin, 
ix.1974; Lower Galilee, v.1975; Nahshon, xii.1976) and from Hyadaphis coriandri* (Das) 
on Foeniculum vulgare (Bet Guvrin, ix.1974).

n o t e s . This species has been collected on only 4 occasions, each time with Foeniculum 
vulgare as its host plant. While classified in the genus Binodoxys, the second pair of petiolar 
tubercles is placed in close affinity to the spiracular tubercles and has, upon occasion, led to 
the mistaken inclusion of this species in the genus Trioxys (Mackauer, 1959a,b). This species 
is unique in some of its features, especially the consistently 8-segmented flagellum o f the 
female. By this character it can easily be separated from other trioxine species.
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