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Abstract—We analyzed the phylogenetic relationships between eight Aphidius Nees and six
Lysaphidus Smith species on the basis of 12 morphological characters by parsimony analysis.
The consensus tree does not support the generic status of Lysaphidus. Aphidius iranicus, sp. nov.,
associated with Titanosiphon bellicosum Nevsky on Artemisia absinthium L. from Iran, is de-
scribed. The new parasitoid species is described and illustrated by line drawings, and its diagnos-
tic characters are discussed. The taxonomic position of the subgenus Tremblayia Tizado and
Nufiez-Pérez is also considered. Tremblayia and Lysaphidus are newly classified as synonyms of
Aphidius. The following new or revised combinations are proposed: Aphidius adelocarinus
Smith, comb. rev., A. ramythirus Smith, comb. rev., A. rosaphidis Smith, comb. rev., A. viaticus
(Sedlag), comb. nov., A. arvensis (Stary), comb. nov., and A. erysimi (Stary), comb. nov.

Résumé—Nous avons analysé les relations phylogénétiques entre huit especes d’Aphidius Nees et
six espeéces de Lysaphidus Smith se basant sur 12 caracteres morphologiques par analyse de parsi-
monie. L’arbre de consensus ne supporte pas le statut générique de Lysaphidus. Aphidius iranicus sp.
nov., provenant d’ Iran et associé avec Titanosiphon bellicosum Nevsky sur Artemisia absinthium L.,
est décrit. Cette nouvelle espece de parasitoide est décrite et illustrée en dessin linéaire et ses caracte-
res diagnostiques sont discutés. La position taxonomique du sous-genre Tremblayia Tizado et Nifez-
Pérez est aussi considérée. Lysaphidus et Tremblayia sont récemment classifiés en tant que synony-
mes d’Aphidius. Les combinaisons suivantes nouvelles ou de révision sont donc proposées : Aphidius
adelocarinus Smith, comb. rev., A. ramythirus Smith, comb. rev., A. rosaphidis Smith, comb. rev.,
A. viaticus (Sedlag), comb. nov., A. arvensis (Stary), comb. nov. et A. erysimi (Stary), comb. nov.
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Introduction

The genus Aphidius Nees is one of the most
diverse taxa within the subfamily Aphidiinae
(Hymenoptera: Braconidae). Aphidius species
attack a wide range of aphid hosts (Stary 1981;
Tomanovi¢ et al. 2003; Kavallieratos et al.
2004). To date, over 100 species have been de-
scribed worldwide. The evolution of small body
size in Aphidiinae resulted in the loss of many
useful morphological characters compared with
their larger braconid ancestors (Miiller er al.
1999). Within the Aphidiinae, Aphidius repre-
sents the most problematic group taxonomi-
cally, with a very limited number of reliable
characters relevant for species separation (Stary
1973; Pungerl 1986; Kambhampati and
Mackauer 1988; Unruh et al. 1989; Tomanovic
et al. 2003). The taxonomic and phylogenetic
relationships between Aphidius and the closely
related genera Lysaphidus Smith, Euaphidius
Mackauer, and Diaeretiella Stary are also still
unresolved (Kambhampati et al. 2000; Sanchis
et al. 2000).

Lysaphidus was originally described as a sub-
genus of Aphidius (Smith 1944). Stary (1960a)
gave Lysaphidus generic status on the basis of
wing venation and some head characters. Later,
several new species were described from the
Palaearctic region (Stary 1960b; Takada 1966).
Recently, Smith et al. (1999), Kambhampati et
al. (2000), Sanchis et al. (2000), and Shi and
Chen (2005) studied several genes and found
nothing to support the generic status of Lysa-
phidus.

Lysaphidus species (like many other aphi-
diines, including some Aphidius species) have
been found in association with host aphids
(Hemiptera: Aphididae) on species of Artemi-
sia L. and related plants of the family
Asteraceae in the Nearctic (Pike et al. 1997)
and Palaearctic regions (Klausnitzer 1968;
Takada 1968; Stary 1973, 2006; Tizado and
Nufiez-Pérez 1994; Shi and Chen 2005). An
Aphidius  species  was  reported  from
Titanosiphon neoartemisiae Takahashi from
Taiwan (Gahan 1926). Tizado and Nufiez-Pérez
(1994) described Aphidius (Tremblayia) artemi-
sicola from Titanosiphon artemisiae (Koch) in
Spain. The other records of this species are
from Serbia, where it was reared from Macro-
siphoniella sp. on Artemisia vulgaris L.
(Tomanovi¢ et al. 2003; Kavallieratos et al.
2004). Only a relatively limited number of
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Aphidiinae have so far been detected in the
Middle and Far East (Stary 1975, 1979; Takada
1979; Raychaudhuri et al. 1982; Stary et al.
1998, 2000).

In the present paper we discuss the taxonomic
position of and phylogenetic relationships be-
tween Lysaphidus and Aphidius species associ-
ated with host aphids on Artemisia spp. and
related plants and the relationship between
Aphidius and Tremblayia Tizado and Nufiez-
Pérez on the basis of morphological characters.
We describe a new Aphidius species reared from
the Artemisia absinthium L. — Titanosiphon bel-
licosum Nevsky association in Iran.

Materials and methods

Collection and deposition of specimens

Samples of plants supplying aphid colonies
containing both live and mummified aphids
were collected during 1960-2004. Live aphids
were killed and preserved in a mixture of 90%
ethanol and 75% lactic acid in a ratio of 2:1
(Eastop and van Emden 1972) for later identifi-
cation. The remaining aphid colonies were
maintained in the laboratory until parasitoid
emergence. Dissected parasitoid specimens
were mounted on slides in Canada balsam for
later identification. The external structure of
emerged parasitoids was studied using an
Olympus BH2 phase-contrast microscope and
illustrated with a drawing tube (Trdan 2002;
Kavallieratos et al. 2005).

The material examined in this study is depos-
ited in the collection of the Institute of Zoology,
Faculty of Biology, University of Belgrade
(Serbia and Montenegro); the collection of
P. Stary (Ceské Budéjovicé, Czech Republic);
and the collection of the Laboratory of Agricul-
tural Zoology and Entomology, Agricultural
University of Athens (Greece). In the course of
our study we examined the paratype and
topotypes of Aphidius (Tremblayia) artemi-
sicola (deposited in the collection of the De-
partment of Animal Biology, University of
Leon, Spain).

Phylogenetic analysis

A cladistic parsimony analysis of Aphidius
and Lysaphidus species parasitizing host aphids
on Artemisia spp. and related plants was under-
taken. Four additional Aphidius species
(A. aquilus Mackauer, A. hortensis Marshall,
A. ervi Haliday, and A. matricariae Haliday)
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were also included in the analysis. In total, we
analyzed 14 species (eight species of Aphidius
and six of Lysaphidus) (Table 1) on the basis of
12 morphological characters. Characters with
two states were coded as polymorphic. Ephe-
drus persicae Froggatt and Toxares deltiger
(Haliday) were designated as the outgroups be-
cause, based on morphology and life-history
traits, both species can be considered basal
among extant Aphidiinae (Mackauer 1961;
Stary 1981; Gérdenfors 1986). The phylogen-
etic analyses proceeded from a maximum parsi-
mony search using PAUP* 4.0b10 (Swofford
2003), with all positions equally weighted. We
calculated the consistency index, retention in-
dex, and rescaled consistency index as indica-
tors of the extent of homoplasy in the data as
well as their consistency. We performed a boot-
strap analysis with 1000 replicates. The tree
was visualized and printed using TreeView
(Page 1996).

Character description

The morphological terminology used in the
phylogenetic analysis and the parasitoid species
description is based on Huber and Sharkey
(1993) and Kavallieratos et al. (2001). Twelve
characters were coded using original coding
strategies or coded characters compiled from
the literature (Quicke and van Achterberg 1990;
Quicke and Belshaw 1999) (Table 2). Plesi-
omorphic character states are coded as “0”.

1. Number of segments of maxillary palp: 0 =
4; 1 =3 (Fig. 1).

2. Number of segments of labial palp: 0 = 3;
1=2;2=1 (Fig. 1).

3. Flagellomere 1 (F): 0 = less than 3.0 times
as long as wide (ratio between length of F,
and its width basally); 1 = more than 3.0
times as long as wide (Figs. 2, 3). More
elongated flagellomeres in general repre-
sent an adaptation for host searching.

4. Number of longitudinal placodes on flagel-
lomere 1 (F;): 0 =1 or more (Fig. 4); 1 =0
(Figs. 2, 3).

5. Number of longitudinal placodes on
flagellomere 2 (F,): 0 = 3 or more (Fig. 4);
1 = 0-2 (Figs. 2, 3).

6. Forewing stigma: 0 = less than 3.0 times as
long as wide (ratio between length of
forewing stigma and width at Radial sector
(Rs)) (Fig. 5); 1 = elongated, more than 3.0
times as long as wide (Fig. 6).
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7. Forewing vein R1: 0 = subequal or equal to
length of stigma (Fig. 5); 1 = less than half
length of stigma (Fig. 6).

Reduction of wing venation represents an
apomorphic character state.

8. Forewing M+m-cu vein: 0 = developed
throughout (Fig. 5); 1 = not developed or
partly developed under r-m vein (Figs. 6, 7).

9. Propodeum: 0 = areolate (Fig. 8); 1 =
carinate (Figs. 9, 10) ; 2 = smooth or with
small divergent carina at the base (Fig. 11).

10. Petiole: 0 = subquadrate, less than 3.0
times as long as wide at spiracles (Fig. 12);
1 = more elongated, more than 3.0 times as
long as wide at spiracles.

11. Ovipositor sheath: 0 = dorsal margin
straight; 1 = dorsal margin clearly concave
(Figs. 13, 14). We assumed that a curved
and longer ovipositor sheath is an
apomorphic character state that allows easy
access to the host aphid during oviposition
(Stary 1976).

12. Ovipositor sheath: 0 = short (Fig. 13); 1 =
elongated (Fig. 14).

Results

Aphidius iranicus Rakhshani and
Stary, sp. now.

Type material

Holotype (female): Iran, Rostam-Abad
(Guilan Province), 3.v.2004, reared from
Titanosiphon bellicosum Nevsky on Artemisia
absinthium L., coll. E. Rahkshani (Collection
of the Institute of Zoology, University of Bel-
grade). Paratype (one female): same data as
holotype, slide-mounted (Collection of the In-
stitute of Zoology, University of Belgrade).

Etymology
The new species is named after the country
of origin, Iran.

Diagnosis

The new species is similar to Aphidius arte-
misicola Tizado and Nufiez-Pérez in having the
propodeum with an incomplete central areola
(Fig. 9) and two divergent distal carinae but dif-
fers clearly from it in the range of the tentorial
index (0.35-0.40 in A. iranicus vs. 0.43-0.50 in
A. artemisicola), the ratio between lengths of F,;
and F, (F;1.1-1.2 times as long as F, in

© 2007 Entomological Society of Canada


https://doi.org/10.4039/n06-007

Can. Entomol. Vol. 139, 2007

300

snprydps{7 ur pade[d A[SnoIAdI]y

'SIOUINE A} WOIJ J[qB[TEAR Ie puR ($007) 77 12 sojerareAey] ur paysiqnd are saroads [re 10j eiep [[ng :9J0N

Koyang,
BOLIDWY JO S9JBIS PIjIu)
‘oriqndoy yo9z) ‘ueder ‘uel] ‘@ouel] ‘€1qIoS

BOLIDWY JO $9)BIS PAjTUN

BIQIOS ‘AUBWIION)

BOLIDWY JO $9)BIS PAajIUN
orqndoy yooz)H

vIqIag ‘orqndoy yoaz)

OJIXJN ‘BOLIOWY JO S9IBIS pajIu)
BIGI9S

BISSNY ‘909910) ‘BIQIAS
eISSNY ‘BIQIOS

uely

9099I0) ‘BIQIdS

©1G195

e1qJoS ‘uredg
eIssny ‘o1 qndoy Yooz ‘e1qIog

umouyun)

(19z|nS) avo1suad snzdpy

(11912100)D) 1170f2030.4f UOYdISOIIVY))

(yoequayey]) snsompuv]s snioydoydiijoajd
QqUIO[0ISUO,] op IoKog avistualip vjja1uoydiSold1
uewW[OH 1u1s£12 aufi001421qopnasqd

(o1019ND) [9P) IVISIULIIID DOPDLOO))

“dds snioydoyoriyoayg ‘(uoymous]) 11yopsom fo snioydoyorijoa]q

(oy[1ApIOIN) PSuojqo vjja1u0YdISOLOD I

(19z[ng) avoisisad snz{p
‘(yoequayey]) 1844yo112y snpnpakyovig ‘I9AO[D) 11dLssos siydy
(yoequaley]) s1priaqLaq Siydovuiosory
KYSAQN wnsodijjaq uoydisouniy,
(snouqe) avuaap uorqong ‘(surey) wnsid uoydisoyiiLoy
(pars1anay) swuadyound siydp.iaonzg ‘ON[IAPIOIN pavyf siydpjip)

“ds pppa1oydisorovpy ‘(Yooy) avisnualan uoydisouvyiy
“dds ppjaruoydisorovpyy

(KepieH) 4231379p saivxof

ne33ox] avorsiad snipaydsyg
dnoaginQ

(rwg) siprydpsor sniprydy,
Se[pag snouvia sniprydy,
(prwg) snuripo0japy smprydy.,
Arerg nuisdia sniprydy

Areys sisuaaap smiprydy .,
(prug) snadygupa snpiydy
Kreys z&woduvppyd smiprydy

Kepifey avriporypw snipiydy

[[BYSIRIN S1suaLioy smprydy

‘aou ds smoruv.a1 smiprydy

Keprey 1o sniprydy

JoneyoRIN snjmmbp smpiydy
Z3I9d-ZaUunN

pue opezi], »jodisnuualn sniprydy

[TeysIeIN Byjuisqp smpiydy

Anuno)

1soy prydy

saroadg

‘s1sATeue onoua3o[Ayd ur pasn soroads oeunpydy 1 d[qel,

© 2007 Entomological Society of Canada

https://doi.org/10.4039/n06-007 Published online by Cambridge University Press


https://doi.org/10.4039/n06-007

Tomanovi¢ et al. 301
Table 2. Character matrix used in cladistic analysis of Aphidius species.

1 2 3 4 5 6 7 8 9 10 11 12
A. absinthii 0 1 1 1 1 1 0 0 0 1 1 1
A. artemisicola 1 1 1 1 1 1 1 0 1 0 1 1
A. aquilus 0 1 0 1 1 1 1 0,1 0 0 0 0
A. ervi 0 0 1 0 0 1 0 0 0 1 1 0
A. iranicus 1 2 1 1 1 0 0 0 1 0 1 0
A. hortensis 0 1 0 1 1 1 0 0 0 0 1 0
A. matricariae 1 | 0 0 0 1 0 0 0 1 1 0
A. phalangomyzi 0 0 1 1 1 1 0 0 0 1 1 0
*A. ramithyrus 0 1 0 1 1 1 1 1 0 0 1 0
*A. arvensis 1 2 0 1 1 1 0 1 0,1 0 1 1
*A. erysimi 1 2 0 0 0 1 0 1 0 0 0 0
*A. adelocarinus 1 1 0 1 1 0 0 1 2 0 1 1
*A. viaticus 0 1 1 1 1 1 1 1 0 1 1 0
*A. rosaphidis 0 1 1 1 1 0 1 1 0 0 1 1
E. persicae 0 0 1 0 0 1 0 0 0 0 0 1
T. deltiger 0 0 0 0 0 1 0 0 0 0 0 0

Note: Ephedrus persicae and Toxares deltiger were used as outgroups.

*Previously placed in Lysaphidus.

A. iranicus (Fig. 2) vs. F; as long as F, in
A. artemisicola), the number of segments of
labial palps (one-segmented in A. iranicus
(Fig. 1) vs. two-segmented in A. artemisicola),
the ratio between length of the stigma and
length of the distal abscissa of R1 (stigma as
long as distal abscissa of Rl in A. iranicus
(Fig. 5) vs. 2.20 times as long in A. artemi-
sicola), and coloration of the head (brown in
A. iranicus vs. orange in A. artemisicola) and
mesosoma (brown in A. iranicus vs. mostly
yellow-orange in A. artemisicola).

Aphidius iranicus also resembles A. absinthii
Marshall but differs clearly from it in the range
of the tentorial index (0.35-0.40 in A. iranicus
vs. 0.45-0.60 in A. absinthii), the ratio between
malar space and longitudinal eye diameter (0.20
in A. iranicus vs. 0.25-0.33 in A. absinthii), the
number of long setae on the clypeus (4-6 in
A. iranicus vs. 7-13 in A. absinthii), the number
of antennal segments (13—-14 in A. iranicus vs.
15-17 in A. absinthii), the ratio between length
of the stigma and length of the distal abscissa
of R1 (stigma as long as distal abscissa of R1 in
A. iranicus vs. 1.50-3.00 times as long in
A. absinthii), the number of segments of maxil-
lary and labial palps (three-segmented maxil-
lary and one-segmented labial palps in
A. iranicus vs. four-segmented maxillary and
two-segmented labial palps in A. absinthii), and
the ratio between length and width of the
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petiole at the spiracles (2.70-2.80 in A. iranicus
ys. 3.00-3.50 in A. absinthii).

Description

Female

Head (Fig. 1) wider than mesosoma at
tegulae (ratio between width of head and width
of mesoscutum, 1.40-1.45). Frons, vertex, and
occipital area with sparse setae, face with nar-
row, bare band surrounded laterally by moder-
ately long, regular, sparse setae. Tentorial index
0.35-0.40. Malar space equal to 0.20 of longi-
tudinal eye diameter. Eyes oval, converging
toward clypeus, with few short setae in poste-
rior margin. Clypeus rounded, with 4-6 long
setae. Antennae 13-14-segmented, moderately
thickened at apex, with semierect and adpressed
setae about as long as half of segment diameter.
Scape and pedicel subglobular. Flagellar seg-
ments slender, with sparse, semierected setae.
F, about 3.0 times as long as its maximum
width, 1.1-1.2 times as long as F, and 1.3-1.4
times as long as F;. F; , 3 with 0, 1-2, and 1-2
longitudinal placodes, respectively (Fig. 2).
Maxillary palp 3-segmented (Fig. 1), apical
segment distinctly longer than median and basal
segments. Labial palp 1-segmented (Fig. 1).

Mesosoma

Mesonotum (Fig. 15) with notaulices in as-
cendant portion of anterolateral area, erased
dorsally and outlined by 1-2 rows of long

© 2007 Entomological Society of Canada


https://doi.org/10.4039/n06-007

302

Can. Entomol. Vol. 139, 2007

Figs. 1-6. 1, Aphidius iranicus, holotype ¢: anterior aspect of head and maxillary and labial palps; 2,
Aphidius iranicus, holotype ¢: flagellomeres 1-4; 3, Aphidius absinthii ?: flagellomeres 1 and 2; 4, *Aphidius
erysimi 2: flagellomeres 1 and 2; 5, Aphidius iranicus, holotype ?: forewing; 6, *Aphidius ramythirus ?:

forewing. (*, previously placed in Lysaphidus.)

1

sparse setae, which extend near to scutellum.
Scutellum usually with 5-6 long setae laterally.
Forewing (Fig. 5) stigma triangular, 2.70-3.00
times as long as its width, equal to or slightly
longer than R1. Distal abscissa of R11.50
times as long as 3/Rs. Posterior margin of fore-
wing with long setae. Propodeum (Fig. 9) with
incomplete central areola bordered by two di-
vergent posterocentral carinae extending trans-
versely to the spiracles. Anterocentral carinae
weakly developed, visible only in upper part,
where united. Upper areola with 2-3 long setae
laterally and lower areola with single seta in
lower part. Upper areola about 1.50 times as
long as lower areola. Hind femur and tibia with
semierected, sparse setae, more dense near tib-
ial spur.

Metasoma

Petiole (= metasomal tergum 1) (Fig. 12)
parallel-sided, 2.70-2.80 times as long as its
width at spiracle, anterolateral area with 6-8
costulae. Dorsal surface of petiole with fine
rugosities and 6 long, erected lateromedial setae
on basal portion. Genitalia: Ovipositor sheath
(Fig. 13) short, distally truncated, with concave
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line at dorsal margin; ventral line straight. First
valvula strongly convex ventrally and second
valvula slightly concave (Fig. 13).

Coloration

Head brown, face and gena yellowish brown,
mouthparts yellow, antenna uniformly brown.
Mesosoma brown. Wings hyaline, slightly
infumate; basal vein brown, stigma, R1, and
radial veins yellow. Forewing surface covered
with black, regular, short setae. Legs yellowish
to brown. Petiole yellowish to brown; rest of
metasoma and genitalia brown.

Body length
1.5-1.7 mm.

Male
Unknown.

Aphid mummy
Shiny white.

Host

Titanosiphon bellicosum Nevsky on Artemi-
sia absinthium L.

© 2007 Entomological Society of Canada
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Figs. 7-15. 7, Aphidius aquilus ¢: forewing; 8, *Aphidius rosaphidis ?: dorsal aspect of propodeum; 9,
Aphidius iranicus, holotype ?: dorsal aspect of propodeum; 10, Aphidius artemisicola ?: dorsal aspect of
propodeum; 11, *Aphidius adelocarinus 2: dorsal aspect of propodeum; 12, Aphidius iranicus, holotype ?:
dorsal aspect of petiole; 13, Aphidius iranicus, holotype ¢: lateral aspect of ovipositor sheath; 14, *Aphidius
adelocarinus %: lateral aspect of ovipositor sheath; 15, Aphidius iranicus, holotype ?: dorsal aspect of

mesonotum. (*, previously placed in Lysaphidus.)

10

\ 14
\
1 3 .ﬂ——" J S0 pm
Distribution
Iran.

Phylogenetic inference

The consensus tree (Fig. 16) resulted from an
unweighted parsimony analysis obtained from
the six most parsimonious trees (tree length 34,
consistency index 0.412, retention index 0.600,
and rescaled consistency index 0.247).

Discussion
Tizado and Nufiez-Pérez (1994) described the
subgenus Tremblayia based on Aphidius

artemisicola from the Titanosiphon artemisiae
(Koch) — Artemisia campestris L. subsp. gluti-
nosa (Gay ex Besser) Batt. association in Spain.
The most important diagnostic character was
“...propodeum with incomplete areola that is
distinct as two divergent carinae in the lower

https://doi.org/10.4039/n06-007 Published online by Cambridge University Press

100 pm

150 pm

1

150 pm

150 i

s

portion...”. After checking the paratype and
topotypes we found that the propodeal areola in
most specimens is not complete but has a clear
indication of two upper carinae. Also, one
topotype male has a complete propodeal areola.
However, this character state is common in some
small Aphidius species, probably because of
allometry (Gérdenfors 1986). For example, some
specimens of A. urticae Haliday emerged from
the Schizaphis scirpi (Passerini) — Typha
latifolia L. association also have an incomplete
propodeal areola. Furthermore, some smaller
A. absinthii specimens reared from the Macro-
siphoniella spp. — Artemisia spp. association and
A. hortensis specimens reared from the Lioso-
maphis  berberidis (Kaltenbach) — Berberis
vulgaris L. association have an incomplete
propodeal areola, whereas larger ones have a
complete pentagonal areola. Aphidius iranicus has
an incomplete propodeal areola but a clear indica-
tion of two upper carinae. Although the
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Fig. 16. Strict consensus tree of fourteen Aphidius taxa based on unweighted parsimony analysis of the six
most parsimonious trees (tree length 34, consistency index 0.412, retention index 0.600, and rescaled
consistency index 0.247). Ephedrus persicae and Toxares deltiger were used as outgroups. (¥, previously
placed in Lysaphidus.)

— *A. arvensis

b "4, aclelocarinus

A. artemisicola

A. iranicus

A aquilus

*A. rosaphidis

*4. viaticus

*A. ramithyrus

A. absinthii

A. hortensis

A. phalangomyzi

A ervi

— A malricariae

e * A, erysimi

T. deltiger

E. persicae

propodeal areola tends to be incomplete in  A. iranicus specimens with a developed pro-
parasitoids of small aphid hosts, as in the case  podeal areola. We believe that there are no reli-
of A. artemisicola, we expect to find additional  able characters justifying taxonomic separation of
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the subgenus Tremblayia and thus recognize
Tremblayia, syn. nov. as a new synonym of
Aphidius, not a subgenus.

Aphidius artemisicola has been found in as-
sociations with Artemisia species in Spain, An-
dorra, and Serbia (Tizado and Nuifez-Pérez
1994; Tomanovi¢ et al. 2003; Kavallieratos et
al. 2004). Aphidius iranicus was found in asso-
ciation with Titanosiphon bellicosum on Arte-
misia absinthium in Iran.

Lysaphidus species parasitize mainly small
aphids (e.g., species of Titanosiphon Nevsky,
Coloradoa Wilson, Microsiphoniella Hille Ris
Lambers, and Lipaphis Mordvilko) associated
with Artemisia spp. and related plants of
Asteraceae (Smith 1944; Stary 1960b; Pike et
al. 1997). Owing to the small size of their aphid
hosts, reductions in morphology occur. For ex-
ample, Lysaphidus species have a one- or two-
segmented labial palp, a reduced M+m-cu vein
(only a small part is developed under the r-m
vein), and an undeveloped propodeal areola in
some species (L. arvemsis Stary, L. erysimi
Stary, and L. adelocarinus Smith) or even sig-
nificantly reduced lower carinae (L. adeloca-
rinus and L. arvensis). Aphidius species have
two- or three-segmented labial palps, but
A. iranicus has a one-segmented labial palp,
like some Lysaphidus species (L. arven-
sis, L. erysimi). Also, forewing vein M+m-cu is
usually developed in Aphidius species but is re-
duced in small Aphidius aquilus specimens.
The propodeal areola is usually developed in all
Aphidius species except A. iranicus, A. arte-
misicola (in certain cases, developed), and
some small specimens of A. absinthii, A. hor-
tensis, and A. urticae.

Lysaphidus  arvensis, L. adelocarinus,
Aphidius artemisicola, and A. iranicus form a
clade (Fig. 16) sharing the following two
synapomorphies: a small number of longitudi-
nal placodes on F, and F, and a clearly concave
dorsal margin of the ovipositor sheath. Aphidius
aquilus, L. rosaphidis Smith, L. viaticus Sedlag,
and L. ramithyrus Smith form another clade
characterized by a two-segmented labial palp, a
small number of longitudinal placodes on F,
and F,, and forewing vein R1 less than half the
length of the forewing stigma as synapo-
morphies. Both clades are composed of species
that parasitize small aphid hosts. The position
of Toxares deltiger as sister group to the clade
of A. matricariae + L. erysimi is probably due
to the small number of species analyzed or the
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insufficient number of characters used. Toxares
deltiger represents one of the basal lineages
within Aphidiinae. It is characterized by several
plesiomorphies, such as the braconid type of
wing venation with seven closed cells in the
forewing, a large number of longitudinal pla-
codes on flagellomeres 1 and 2, and a short and
triangular ovipositor sheath.

After bootstrap analysis with 1000 replicates,
all Aphidius and Lysaphidus species studied
form a polytomic tree (Fig. 16). Our tree is
weakly supported because we analyzed closely
related taxa with a restricted number of reliable
characters for species separation. On the basis
of the morphological characters examined,
there is no clear distinction between Aphidius
and Lysaphidus, and the tree does not support
the generic status of Lysaphidus. Lysaphidus,
syn. nov. is here synonymized with Aphidius,
and the following new or revised combinations
are proposed: Aphidius adelocarinus Smith,
comb. rev., A. ramythirus Smith, comb. rev.,
A. rosaphidis Smith, comb. rev., A. viaticus
(Sedlag), comb. nov., A. arvensis (Stary),
comb. nov., and A. erysimi (Stary), comb. nov.

We did not revise the following species at-
tributed to Lysaphidus by various au-
thors: L. multiarticulatus Ashmead (Smith
1944); L. pleotrichophori Takada, L. matsuya-
mensis Takada, and L. callipterinellae Takada
(Takada 1966); L. macrosiphoniella Tamili and
Raychaudhuri and L. gquadrii Shujauddin
(Raychaudhuri 1990); L. santolinae Michelena
Saval and Sanchis Segovia (Michelena Saval
and Sanchis Segovia 1995); and L. kunmin-
gensis Wang and Dong (Wang and Dong 1997).
These taxa are problematic and need further
taxonomic treatment.
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