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A study on the relationship of the Anuraphidina 
and their aphidiid parasites in Europe
(Homoptera: Aphidoidea/Hymenoptera: Aphidiidae)
Introduction

This is another part of the author’s studies on the relationship of various aphid groups 
and their aphidiid parasites in Europe. I t is the purpose of this work to discover the factors 
that influence the host-specificity in the Aphidiidae and the aphid and parasite relationship 
in general. Such a kind of study is thought to be necessary for the theoretical appreciation of the possibility of using certain aphidiid species as biological control agents.

This paper deals with the relationship of the anuraphidine aphids and their aphidiid 
parasites in Europe. The said aphid group includes some serious pests of orchards and 
gardens, whose parasites are of certain interest for the above-mentioned reasons.

The aphid group Anuraphidina
The Anuraphidina represent the  m ost prim itive and specialized group of the 

subfam ily Aphidinae. As regards its  phylogeny, th is group is connected with 
plants of the  fam ily Rosaceae, especially w ith the  subfamilies Maloideae and 
Prunoideae. Many species pass on to  herbs.

The phylogenetically original group of aphids is mesophilic and connected 
w ith the  phylogenetically older, original and mesophilic p lant subfamily Maloi
deae. On Prunoideae, which are a phylogenetically younger and more xerophi- 
lic group, there occurs a phylogenetically younger aphid group. Therefore the 
phylogeny of the  Anuraphidina corresponds to  the  m ain phylogenetic tendency 
of aphids, i.e. the transition  from conifers to  deciduous trees, from trees to  shrubs 
and then  to  herbs; th is means practically the adap ta tion  to  conditions of a 
drier climate.

The anuraphidine group is no t homogeneous. On the one hand i t  includes 
species whose life-cycle is passed on trees, on the other hand i t  includes species 
th a t  m igrate facultatively or obligatorily from trees and plants to  herbs. They 
occur in  mesophilic conditions of forests and in  the open landscape of steppes 
and  on m ountains.

The biological specialization of the  Anuraphidina is apparen t in  their specific 
leaf-curling of prim ary host plants as well as in  their adap tation  to  the life as 
root aphids on secondary host plants.

In  th is  paper the classification of Shaeoshntkov (1956) th a t is based on a 
highly detailed study  of phylogeny, morphology and ecology of the  Anuraphi-
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dina has been followed. For this reason in to B obneb’s classification (1952), 
dividing the anuraphidine group into various tribes and subtribes, was not 
accepted.

On the base of the  classification of the parasites we m ust support Shaposh- 
nikov’s classification (1956), so th a t the genus Cryptosiphon B uckton, the 
parasites of which are quite different from those of the Anuraphidina, has not 
been included in the said aphid group.

Host parasite catalogue
This is an  original list of the Anuraphidina and their aphidiid parasites in 

Europe. L iterary da ta  have been om itted as they  include m any doubtful 
and incorrect records.

A nuraphis  del Gxjebcio
A n u ra p h is  fa r fa ra e  K och 

Ephedrus plagicitor (Ne e s ) — Pirns communis.
A n u ra p h is  su b te rv a n e a  W alker 

Paralipsis enervis (Nee s).

D ysaph is  B obneb
D y sa p h is  c r a ta e g i  K altenbach

EphedruspersicaePnOQOATT — Crataegus oxyacantha, Ephedrus plagiator (Neb s) — Crataegus 
oxyacantha, Monoctonus cerasi (Marshall) — Crataegus oxyacantha, Paralipsis enervis 
(Ne e s ) — Daucus carota.

D y sa p h is  d e v e c ta  (Walker)
Ephedrus persicae Hroggatt — Malus silvestris. Ephedrus plagiator (Ne e s ) — Malus sil- 
vestris. Lysiphlebus ambiguus (Ha lib a y ) — Heracleum sibiricum. Trioxys angelicae (H a li- 
day ) — Malus silvestris.

D y sa p h is  la p p a e  K och
Lysiphlebus fabarum (Marshall) — Arctium lappa. Paralipsis enervis (Nee s) — Arctium 
lappa.

D y sa p h is  m a l i  F erriere
Ephedrus persicae F soggatt — Malus pumillus. Monoctonus cerasi (Marshall) — Malus sp. 

D y sa p h is  s o r b i  (Kaltenbach)
Ephedrus persicae F roggatt — Sorbus aucuparia. Ephedrus plagiator (Neb s) — Sorbus 
aucuparia.

D y sa p h is  ssp.
Ephedrus persicae F roggatt — Crataegus sp., Sorbus torminalis, Malus silvestris, Pirns 
communis. Ephedrus plagiator N e e s ) — Crataegus sp., Pirus communis. Monoctonus sp. — 
Malus silvestris. Praon volucre (Ha lid ay ) — Malus silvestris. Trioxys angelicae (Ha li
da y ) — Crataegus oxyacantha. '
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A llocotaph is  B örner
A llo c o ta p h is  q u a e s tio n is  B örner 

Ephedrus persicae F eoggatt — Malus silvestris.
B rachycaudus  del Gtjebcio
B ra ch yc a u d u s  b a llo ta e  (P ass.)

Paralipsis enervis (Ne e s ) — Bailóla nigra.
B ra ch yc a u d u s  c a rd u i  (Lin n a eu s)

Aphidim  picipes (Ne e s ) — Prunus spinosa, Prunus cerasifera. Ephedrus plagiator (Ne e s ) 
— Prunus spinosa, Prunus cerasifera. Lipolexis gracilis F örster — Carduus sp., Prunus 
domestica. Lysiphlebus fabarum (Marshall) — Arctium lappa, Arctium  sp., Matricaria 
maritima, Carduus nutans, Carduus sp., Cirsium sp., Carduus pycnocephalus, Prunus spinosa. 
Paralipsis enervis (Ne e s ) — Carduus crispus, Arctium lappa.

B ra ch yc a u d u s  h c lic h r y s i  (K altenbach)
Diaeretiella rapae (McI ntosh) — Senecio vulgaris. Ephedrus persicae F eoggatt — Anthémis 
sp., Matricaria maritima, Matricaria discoidea, Hieracium laevigatum. Ephedrus plagiator 
(Ne e s ) — Prunus domestica. Praon volucre (H a liday) — Melandrium album, Silent cuew- 
balus.

B ra ch yc a u d u s  m o r d io ilk o i  H ille  R is  L ambbbs 
Lipolexis gracilis F örster — Echium vulgare, Paralipsis enervis (Ne e s ) — Echium vulgare.

B ra ch yc a u d u s  ru m e x ic o le n s  P atch
Diaeretiella rapae (McI ntosh) — Bumex acetosella. Lysiphlebus fabarum (Marshall) — 
Bnmex acetosella.

B ra ch yc a u d u s  tr a g o p o g o n is  (K altenbach)
Lysiphlebus fabarum (Marshall) — Tragopogón pratensis.

B ra ch yc a u d u s  ssp.
Aphidius picipes (Ne e s ) — Matricaria sp., Diaeretiella rapae (McI ntosh) — Bumex aceto
sella, Matricaria sp. Ephedrus persicae F roggatt — Prunus pérsica, Prunus spinosa, 
Prunus domestica. Ephedrus plagiator (Nb es) — Prunus domestica. Lipolexis gracilis 
F örster — Prunus domestica, Tanacetum vulgare, Arctium lappa, Arctium sp., Carduus sp., 
Cirsium vulgare, Prunus pérsica. Lysiphlebus fabarum (Marshall) — Carduus crispus, 
Senecio jacobaea, Carduus acanthoides, Prunus domestica, Prunus pérsica. Trioxys angelicae 
(H a lid ay ) — Bumex acetosella, Prunus pérsica. Paralipsis enervis (Ne e s ) — Arctium  
lappa.

R oepkea  H i l l e  B i s  L a m b e r s

R o ep k ea  m a r c h a li  (Börner)
Ephedrus persicae F eoggatt — Prunus mahaleb.

A caudinum  B ö r n e r  
C eruraphis B o r n  e r  
C eru ra p h is  e r lo p h o r i  (Walker)

Ephedrus plagiator (N e e s ) — Viburnum opulus. Trioxys angelicae (H aliday) — Viburnum 
lantana.
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Discussion
As shown by the ecological data, the A nuraphidina group of aphids occurs 

both in  forest and steppe types of hab itats. The change of the type of hab ita ts 
is connected with the  m igration from prim ary to  secondary host plants.

The au tho r’s studies on the host specificity of the Aphidiidae establish th a t 
i t  is conditioned by  two m ain factors: 1. By the  h ab ita t, 2. By the occurrence 
of a suitable host w ithin th is hab ita t. The host suitability  is determ ined on the 
one hand by the phylogenetic adap tation  of the parasite and on the other hand 
by the ecological plasticity, i. e. the ability of the parasite to  infest and develop 
in a host th a t has a similar mode of life bu t different phylogenetic relations. 
Thus the aphids which change the type o f h ab ita t (forest and steppe) usually by 
m igration from  prim ary to  secondary host plants, are infested in  th is case by 
several different species of parasites (or complexes of parasites) th a t  correspond 
to  different types of hab ita ts  (N ote: I f  the secondary host p lant occurs in  the 
same type of hab ita t as the prim ary host p lant, the parasites m ay be identical 
on both host plants).

The following appreciation of the  A nuraphidina from  th is viewpoint m ay be 
g iv en :

Bionomics and ecology
The A nuraphidina include both forms th a t do no t change the type of h ab ita t 

as they  occur on trees exclusively and forms th a t change the type of h ab ita t 
by m igration from trees and bushes (prim ary host plants) to  herbs (secondary 
host plants). They occur therefore in  forest and steppe types of hab itats.

The Anuraphidina have typical bionomical features: In  forest hab ita ts , on 
prim ary host plants, they  occur as leaf-curling species; in  steppe hab ita ts, on 
secondary host plants, they  occur on herbs — on roots, root collars, lower or 
upper parts  of plants.

Pbylogeny
There are two groups of A nuraphidina: The first group is older, mesophilic, 

occurring on Maloideae; the  second group is younger, more xerophilic, occurring 
on Prunoideae.

Judging from the  au tho r’s studies, the Anuraphidina have to  be infested in  
forest hab ita ts  by parasites th a t occur in  the  given type of h ab ita t and are 
adapted  for parasitism  on leaf-curling aphids. Their hosts can be phylogene- 
tically related or not. Such a complex is represented by Ephedrus plagiator 
( N e b s ) , Ephedrus persicae F b o g g a t t , etc.

Ephedrus persicae F r o g g a t t  is a typical parasite of leaf-curling aphids, occur
ring in forest hab ita ts  exclusively. I t  seems th a t  it  is the anuraphidine group 
(i. e. its  ancestors) of aphids th a t includes the phylogenetic hosts of th is pa ra 
site as i t  infests the  greatest pa rt of the anuraphidine genera. I t  is also known 
as a common parasite of myzine and aphidine groups th a t have a  sim ilar mode 
of life as the A nuraphidina.
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Ephedrus plagiator (Nebs) is a largely specialized species th a t infests quite a 
num ber of aphid groups in  forest hab itats. I t  seems th a t  th is parasite prefers 
leaf-curling aphids or such living in dense colonies. I t  occurs more rarely in 
in term ediate and steppe hab itats. I ts  host range is so wide th a t it  can be hardly 
determ ined today  to  which group of aphids its  phylogenetic hosts belong.

Monoctonus cerasi (Marshall) is a parasite of various leaf-curling aphids.
Trioxys angelicae (Haliday) is a typical parasite of aphids living in dense 

colonies, preferring members of the Aphidine group. I t  is a typical inhab itan t 
of forest hab ita ts, occurring more rarely in interm ediate hab itats.

The A nuraphidina, occurring in  steppe hab ita ts  on root collars, lower or 
upper parts  of herbs, are infested m ostly by largely specialized aphidiid species 
of steppe hab ita ts  — by Lysiphlebus fabarum  (Marshall) and by Lipolexis 
gracilis F örster.

Lysiphlebus fabarum  (Marshall) is a largely specialized species, parasitizing 
especially members of the A phidiina. I t  is a typical member of the  com m unity 
in  steppe hab itats.

Lipolexis gracilis F örster, on the contrary, occurs also in  hab ita ts  of in te r
m ediate type (edges of woods, orchards) where it  infests Brachycaudus cardui 
(Linnaeus), M yzus cerasi F abriciijs, Anoecia spp., on prim ary host p lan ts; bu t 
it  prefers a distinctly  steppe type of hab itats, where i t  is known as a common 
parasite of A phis  spp. B oth species m entioned are typical as parasites of smaller 
aphids living in  dense colonies.

The following parasite of the A nuraphidina seems to  represent a specialized 
species: Lysiphlebus melandriicola St ary, probably a monophagous parasite of 
Brachycaudus lychnidis L innaeus on Melandrium.

Diaeretiella rapae (McI ntosh) infests m ostly the Myzine aphids in  steppe type 
hab ita ts .

A phidius picipes (Nebs), too, is a parasite m ostly of Myzine aphids in  steppe 
type  hab itats.

Praon volucre (Haliday) is a largely specialized parasite, occurring m ostly in 
forest and interm ediate hab itats.

The Anuraphidina living on root collars or on roots of herbs in  steppe hab ita ts  
are parasitized by a  typical parasite of root aphids: Paralipsis enervis (Nebs). 
This parasite attacks the Anuraphidina, the Eriosom atidae and some other groups 
of root aphids th a t have a similar mode of life. This parasite is a ra ther specializ
ed species, and i t  is hardly  possible today  to  determ ine its phylogenetic group.

I f  both complexes of parasites — the forest and the  steppe type h ab ita t com
plexes — are compared, it  is rem arkable th a t  although the  A nuraphidina re 
present an  old and specialized group of aphids, no monophagous species are 
know n as their parasites, except possibly Lysiphlebus melandriicola Stary . 
They are parasitized alm ost exclusively by  largely specialized parasite species 
in  bo th  types of hab ita ts  in  which they  occur. Moreover, bo th  complexes of 
parasites include noticeably few species.
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I f  the  fact th a t  the  Anuraphidina are prim arily a mesophilic group of aphids 
is taken  in  cosideration, the parasite-com plex of forests would be more original, 
too.

Judging from the  host range of different species of th is complex, Ephedrus 
persicae F b o g g a t t  seems to  be the  original parasite of the  Anuraphidina in 
forest hab itats, as it  infests the greatest p a rt of genera of th is group of aphids. 
I t  is m ost probably a parasite th a t has gradually included in its  host range also 
other aphid groups th a t have a similar mode of life on prim ary host plants as 
the A nuraphidina. A sim ilar conclusion could be made w ith respect to  Ephedrus 
plagiator (Nee s), which m ay be considered as phylogenetically connected with 
the A nuraphidina, h u t has gradually transferred its  preference to  other aphid 
groups.

As to  the  A nuraphidina occurring in the  steppe hab ita ts, living freely or on 
roots, i t  is hardly possible to  classify any of their parasites as specialized species. 
Both Lysiphlebus fabarum  (Mabshall) and Lipolexis gracilis F öbsteb are la r
gely specialized species, which distinctly prefer other aphid groups, and  the 
A nuraphidina m ay be classified only as their subsidiary or facultative hosts. 
The parasites of root aphids of the  Anuraphidina can also hardly  be classified 
as specialized parasites, as Paralipsis enervis (Nee s) is generally adap ted  to  
parasitism  on root aphids.

Sum m ary
Aphids of the group Anuraphidina represent a natural group occurring in mesophilic 

and xerophilic kinds of habitat. Quite a number of anuraphidine species change the type 
of habitat by migration from primary to secondary host plants. The aphidiid parasites of 
the Anuraphidina are distinctly differentiated with regard to habitat, so that dioecious 
aphid species, which change the type of habitat (forest and steppe) by migration, are attacked by complexes of parasites that are typical of a given type of habitat. The given 
host species, therefore, is attacked by different parasite species depending on the habitat 
in which it occurs.

Z usam m enfassung
Die Aphiden der Gruppe Anuraphidina stellen eine natürliche Gruppe dar, die in meso

philen und xerophilen Lebensräumen auftritt. Eine ganze Anzahl von anuraphidinen 
Arten ändert den Lebensraum durch Wanderung von primären zu sekundären Wirtspflan
zen. Die aphidiiden Parasiten der Anuraphidina sind in bezug auf den Lebensraum deut
lich differenziert, so daß diöke Arten von Aphiden, die ihren Lebensraum (Wald oder 
Steppe) durch Wanderung ändern, von Parasitenkomplexen befallen werden, die für den 
jeweiligen Lebensraum typisch sind. Die jeweilige Wirtsart wird daher von verschiedenen 
Parasitenarten befallen, je nach dem Lebensraum, in dem sie auftritt.

P e 3 io M e .
Tjih H3 r p y n m i  Anuraphidina o6pä3yiox ecxeciB eiray io  r p y n n y ,  K oxopan  * n -

B§T B Me30(|)M.]ILIIMX H KCepO({)H.:iBHi>IX ÖHOTOIiaX. MHOIne BHUBI 3X0 M rpynilB I MeHH- 
ioT CB oft öhotoii M urpanH eii c riepBH'iiiLix Hä BTopmmBie pacTeHHH-xo3HHHBi. I l a p a -  
3HTBI 3T0Ö rpy m iE t OTHOCHTejIBHO ÖHOTOna HÖTKO HH<J><J>epeHHHpOBaHHBI, n03TÖMy 
Ha b h 3;bi, KOTopBie MeHHioT CBOÜ ßaoxon (nee h jih  cxenb) nyTeM MHrpapHH, H ana-
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a a io x  K O M iuieiiC H  n a p a 3 H T 0 B , K O T o p tie  T m n ra e c K H  h jih  o x o ro  ö n o x o n a .  X 03HHH 
HMeeT IIOOTOMV p a 3 H H e  R H gbl n a p a 3 H T O B , B 3aBHCHMOCTH OT ÖHOTOna, B KOTOpOM OH 
HtHBÖT.
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