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1. Introduection

This paper represents a further part of author’s studies on the relationship of
various aphid groups and their aphidiid parasites in {Central) Europe. The aim of this
work is to recognize the factors that influence the host-specificity in the Aphiditdae
and aphid X parasite relationships in general. Such studies are necessary for the appre-
ciation of different parasite species in biological control of aphids.

In this paper the aphid families Lachnidae, Chaitophoridae, Thelaxidae, Eriosoma-
tidae, Adelgidae, Phylloxeridae, and their parasites in (Central) Europe are dealt with.
The material was collected mostly in Czechoslovakia, into a lesser degree in Germany,
Poland, Hungary, northern Italy and European part of the U.8.S.R. It is believed the
results may be generalized for the greatest part of Europe.

Acknowledgements: The author wishes to thank fo Dr. J. Hormax from the Ento-
mological Institute of Czechoslovak Academy of Science for the kind identification of
aphids and suggestions.

2. Host — parasite catalogue
Family: Lacknidae
1. Subfamily: Cinarinae

1. Tribe: Protolachnint

Protolachnus THEO.

P. agilis (Karr.): Diaeretus leucopterus (Haripay) (Pinus sileestris,
Pinus nigra). (This species was recorded as a parasite of Schizolachnus
pineti because of mixed host colonies.)

P.sp.: Praon bicolor MACRAUER (Pinus silvestris).

Note: Strictly specialized host-complex (Diaeretus leucopterus (Hav.),
Praon bicolor MACKAUER).

2. Tribe: Schizolachning
Schizolachnus Morpw.
S. pinett (F.): Pauesia unilachni (GARAN) (Pinus silvestris, Pinus nigra).
S. sp.: Pauesia unilachni (Ganax) (Pinus uliginosa).
Note: Strictly specialized parasite complex (Pauesia unilachni (GAmLAN)).
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3. Tribe: Cinarini

Cinara CORTIS

C. laricts (WALKER): Pauesia abietis (Marsuary) (Lariz decidua). —
Pauesia pint (Hav.) (Lariz decidua).

C. neubergi (ARNH.): Metaphidius irioxyformis (Stary & Sepras) (Lariz
decidua).

C. nuda (Morow.): Pauesia laricis (Haripay) (Pinus stlvesiris). —
Pauesia picta (Haripay) (Pinus silvesiris). — Pauesia pini (HALIDAY)
(Pinus silvestris). — Pauesia pinicollis (Star¥) (Pinus silvestris).

C. ptlicornts (Hra.): Pauesia sp.

C. pini (L.): Pauesia picta (HaL.) (Pinus stlvestris). — Pauesia pini-
collis (StarY) (Pinus silvesiris).

C. spp.: Pauesia laricis (Harioay) (Pinus stlvestris, Picea excelsa). —
Pauesia piceaecollis (STarY) (Picea excelsa). — Pauesia pini (HALIDAY)
(Prnus silvesiris). — Pauesia silvesiris (STARY) (Pinus silvesiris).

Buchneria BOrRNER

B. pectinatae NSrDL. : Pauesia infulata (Havipay) (Abies alba).

Todolachnus MaTs.

T. abieticola (CHOL.): Pauesia grossa (FauriNeur) (Abies alba).

Cupressobium BORNER

C. juniperi (Dec.): Pauesia cupressobit (STarRY) (Juniperus communis). —
Pauesia infulata (Haripay) (Juniperus communis). — Pauesia juniperorum
(STaRY) (Juniperus communis).

Note: Widely oligophagous parasite complex (Pauesia spp.), some
species of this complex seem to be more specialized (P. grossa (FamR.)).

2. Subfamily: Lachninae

1. Tribe: Lachnini

Tuberolachnus Morpv.

Maculolachnus GAUMONT

M. submacula (WALK.); Pauesia maculolachni (STARY) (Rosa sp.).

Schizodryobius v. . G.

Lachnus 11136,

L. roboris (L..): Parasites were not recognized although nuomerous mate-
rial was reared.

Pterochloroides Morpv.

2. Tribe: Stomaphidini
Stomaphis WALEER
S. quercus (L.): Protaphidius wissmannii (RaTzEBURG) (Betula verru-
cosa).
Note: Strictly specialized parasite complex (Pauesia maculolachni
(Srary), Protaphidius wissmannti (RarzeBure)). Oligophagous species
are known from Asia.
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3. Tribe: Traminae
Protrama Bexr.
Trama v. HEYD.

Note: Only mummified aphids of this tribe were recorded in literature.

Family: Chaitophoridae
1. Tribe: Periphyllini

Periphyllus v. . G.

P, villosus (Hxe.): Aphidius setiger (MACKAUER) (Acer platanoides, Acer
campestre). — Praon sp. (Acer platanoides). — Trioxys falcatus MACKAUER
(Acer platanoides, Acer campestre).

Note: Strictly specialized parasite complex (4 phidius setiger(MACEAUER),
Trioxys falcatus MACKAUER).

2. Tribe: Chaitophorini
Chaitophorus KocH s. lat.
Ch. spp.: Lysiphlebus laticephalus (TELENGA) (Populus sp.). — Ephedrus
plagiator (NuEs) (Populus sp.). — Trioxys sp. (Populus sp.).
Note: Strictly specialized (Lystphlebus laticephalus (TELENGA)) and
polyphagous (Ephedrus plagiator (NEES)) parasite complexes.

3. Tribe: Atheroidini

Laingia TaEOB.

Atheroides Harip,

Sipha Pass,

Rungsia Mim.

R. maydis (Pass.): Lysiphlebus arcicola Stary (Agropyrum repens,
Cynodon sp., Medicago falcata).

Chaetosiphella HRL.

Caricosipha BORNER

Note: Strictly specialized parasite complex (Lysiphlebus arvicola STarY).

Family: Thelazidae

1. Subfamily: Anoeciinae

Neanoeciac BORNER

Anoecia Kocu

A. corni (F.): Lysiphlebus dissolutus (NrEs) (Agrostis alba).

A. spp.: Aphidius sp. (Agropyrum repens). — Lipolexis gracilis FOERSTER
(Cornus sanguinea). — Paralipsis enervis (NuEs) (Agropyrum repens). —
Aclitus obscuripennis FOERSTER.

Note: Polyphagous parasite complex (Lysiphlebus dissolutus (NEEs)
Lipolexis gracilis FOERSTER, Paralipsis enervis (NES), Aclitus obscuripennis
ForrsTER).
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2. Subfamily: Thelazinae
1. Tribe: Thelazini
Glyphina Kocu
G. betulae Kavr.: Parasites are known from Siberia.
Thelaxes WESTW.
T. dryophila (ScBRK.): Lysiphlebus thelaxis STARY (Quercus spp.).

2. Tribe: Mindarini
Mindarus Kocn
Phloeomyzus Horv.

3. Subfamily: Hormaphidinae
1. Tribe: Oregmini
Cerataphis Lxcuts.
Abamalekia ». Gv.
Hormaphidula BorNER
Mansakia Mars.

Note: Oligophagous parasite complex (Lysiphlebus thelaxis STarY) in
Europe).

Family: Ertosomatidae
1. Subfamily: Eriosomatinae

1. Tribe: Eriosomatini
Schizoneura Hra.
§. ulmi (L.): Areopraon lepelleyi (WarerstoN) (Ulmus laevis). — Ephe-
drus plagiator (Nuzs) (Ulmus laevis).
Eriosoma Luacu

Note: Strictly specialized (Areopraon lepelleyi (WarersTox)) and poly-
phagous parasite complexes (Ephedrus plagiator (NEES)).

2. Tribe: Byrsocryptint
Colopha Mo~NELL
Kaltenbachiella ScHOUT.
Byrsocrypta B AL.
B. ulmi (L.): Paralipsis enervis (NEs) (Hordeum vulgare, Avena sativa).

Note: Polyphagous parasite complex (Paralipsis enervis (NEES)).

2. Subfamily: Pemphiginae
1. Tribe: Pachypappini

Paichiella TuLLeR.
Asiphon Kocn
A. tremulae (L.): Ephedrus plagiator (Nezxs) (Populus tremula).
Pachypappa Kocn
Pochypappella BAkEr
Stagona Koocn
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Paraprociphilus Morpv.

Prociphilus Kocn

P. fraxint (Hra.): Ephedrus plagiator (NEES) (Fraxinus excelsior).
Note Polyphagous parasite complex (Ephedrus phagiator (NEES)).

2. Tribe: Pemphigini
Thecabius Kocnm .
Parathecabius BORNER
Pemphigus Hra.
P. sp.: Lysiphlebus fabarum (Marsuaryr) (Helichrysum arenarium).
Mimeuria BORNER
Note: Polyphagous parasite complex (Lysiphlebus fabarum (MarsH.)).

3. Subfamily: Fordinae
1 Tribe: Fordini

Paracletus v. HEYD,

Hemitrama MorDV.

Forda v. HeYD.

F. formicaria v. HEyD.: Paralipsis enervis (Nums) (Poa pratensis).

F. hirsuta mordwilkor BorNer: Monoctonia pistaciaecola StarY (Pistacia
sp. — m Crimea).

Smynthurodes WESTW,

Note: Polyphagous (Paralipsis enervis (NEES)) and strictly specialized
parasite complexes (Monocionia pistaciaecola STARY).

2. Tribe: Baizongiini
Baizongia Roxb.
Aploneura Pass.
Geoica Hart.

Family: Adelgidae, Phyllozeridae
Aphidiid parasites have not been ascertained in Europe.

3. Eeological characteristics of parasites

Aclitus obscuripennis (ForsTER): Probably oligophagous parasites
of some ( ?) root aphids (Anoecia spp.) in forest type habitats.

Areopraon lepelleyi (WarErstoN): Probably oligophagous parasite
of Schizoneura spp. on Ulmus (primary hostplant) in forest type habitats.

Diaeretus leucopterus (Harpay): Oligophagous parasite of Proto-
lachnus spp. in forest type habitats.

Ephedrus plagiator (Nurs): Widely polyphagous species that occurs
mostly in forest type habitats, where it parasitizes quite a number in dense
colonies living, leaf-curling, etc. aphids, mainly: Acyrthosiphon caraganae
Cuot. on Caragana arborescens, Aphis idaet (v. . G.) on Rubus, Aphis fabae
Scor. on Euonymus europaea, etc., Brachycaudus cardui (L.) on Prunus
domestica et spp., Ceruraphis ertopohri (WALK.) on Viburnum opulus, Dysa-
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phis spp. on Malus silvestris and Sorbus aucuparia, Hyperomyzus lactucae (L.)
on Ribes nigrum, Macrosiphum rosae (L.) on Rosa sp., Myzus cerasi (F.) on
Prunaus sp., Prociphilus frazini (Hre.) on Frazinus excelsior, Rhopalosiphum
padi (L.) on Padus racemosa, Schizoneura ulni (L.) on Ulmaus laevis, etc.

Lipolexis gracilis ForsTer: Commonly occurring parasite in steppe
type habitats (rarely edges of woods or parks), its hosts being: Anoecia sp.
on Cornus sanguinea, Aphis spp., Brachycaudus spp.

Lysiphlebus arvicola StarY: Monophagous (or oligophagous ?) para-
site of Rungsia maydis in steppe habitats.

Lysiphlebus dissolutus (Nems): Probably oligophagous parasite of
various root aphids (Aroecia), mostly in forest type habitats.

Lysiphlebus fabarum (Marssaryr): Widely polyphagous species occur-
ring in steppe type of habitats. Hosts: Aphis spp., Brachycaudus spp., Hyper-
omyzus lactucae (L.}, Paczoskia major BORNER, Pemphigus sp., Protaphis carli-
nae (BorxER), Rhopalosiphum nymphaeae (L.}, Sitebium avenae (Fasr.), ete.

Lysiphlebus laticephalus (TeLenca): Typical oligophagous parasite
of Chaitophorus spp. on Saliz, Populus, ete. in forest type habitats.

Lysiphlebus thelaxis Stany: Oligophagous parasite of Thelazes sp.
on Quercus sp. in forest type habitats.

Metaphidiusitriozyformis (StarY & SepLae): Oligophagous species,
parasite of Cinara spp. in forest type habitats.

Monoctonia pistactaecola STar¥: Probably oligophagous parasite
of Forda spp. in forest type habitats.

Paralipsis enervis (NuEs): Typical, in steppe type habitats occurring
polyphagous parasite of root aphids (Anoecia sp., Anuraphis subterranea
Wark. on Pastinaca satica, Brachycaudus sp. on Ballota nigra, Carduus
crispus, Arctium lappa, Dysaphis crataegi (Kavt.) on Daucus carota, Forda
spp. on Poa pratensis, Agropyrum repens, Byrsocrypta ulmi (L..) on Hordeum
vulgare, Avena sativa).

Pauesia spp.: Mostly oligophagous parasites of Cinara spp. in forest
habitats. Some of them are more specialized (P. grossa (Famg.), P. maculo-
lachni (STARY)).

Protaphidius wissmannti (RarzEBure): Monophagous parasite
of Stomaphis quercus (L.) in forest type habitats.

Triozys falcatus Mackaver: Monophagous parasite of Periphyllus
oillosus (Hra.) on Acer platanoides, Acer campestre, in forest type habitats.

4. Discussion

We have shown in our previous studies on some aphis groups X parasile
relationship that the host specificity in the aphidiid wasps is determined
by two main factors, i. e. 1. by the habitat, 2. by the presence of suitable
hosts in the frame of this habitat. The host suitability is determined by the
phylogenetic adaptation of a parasite to a given host, on the other hand by
the ecological plasticity of the parasite species, i. e. by its ability to infest
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and develop in a host that has a similar mode of life but different phylogeny
when compared with the original host.

Thus, the aphis species that change the type of habitat in the connection
with migration from primary to secondary host plants are infested by differ-
ent parasite species or complexes of species of the corresponding type of
habitat. The migration of aphids is also sometimes connected with the change
of mode of life (root aphids, gall producing aphids, free living aphids, etc.).

Some examples which confirm our above mentioned previous results
may be shown also in the aphid groups and their aphidiid parasites dealt
with in this paper.

The Lachnidae are mostly monoecious species. The dioecious species,
too, do not change the type of habitat (forest — forest), so that they are
infested by the same parasite complex during all the season. There is a
similar situation in the Chaitophoridae, Thelaxes spp., etc.

In the dioecious Anoecia spp., the aphids are infested on primary host
plants, in type — intermediary habitat (edges of woods) by Lipolexis gra-
ctlts Forst,, and on roots — on secondary host plants — by Paralipsis
enervis (NxEs), which is the typical parasite of various root aphids. Other
example may be quoted in Schizoneura spp., or in Forda spp. In the latter
case, where anholocyclic Central European species live on roots, they are
infested here by the mentioned root aphids parasite Paralipsis enervis (NEES);
on the other hand, theSouth European holocyeclic species live for acertain pe-
riod in forest habitats, where, they are infested by other parasite complex.

In the studied groups there is quite a number of gallproducing aphids
and those, which produce strong was covers. The gall producing aphids are
infested by more or less specialized parasite complex, similarly as root aphids,
etc. The wax-producers, e. g. Eriosoma lanigerum (HavsMm.), Stagona xylo-
stet, ete., are mostly omitted by the parasites and it seems that strong wax
covers repell the aphidiid parasites in general.

5. Conclusions

On the ground of our studies the following situation in host X parasite
relationship of the below quoted aphid groups has been ascertained:

a) Family Lachnidae. The parasite complex of this family is rather typical,
the parasites do not infest other aphid groups. Each of the lachnid tribes is
parasitised by typical group of parasites, monophagous or oligophagous.

b) Family Chaitophoridae. The aphidiid parasites represent strictly
specialized group, the influence of polyphagous parasite species being nearly
none. This group of parasites is composed from three complexes that repre-
sent parasites of the tribes Periphyllint, Chaitophorini and Atheroidini.

¢) Family Thelaxidae. There is a strong influence of polyphagous para-
sites in the composition of parasite fauna of this aphid family. The mode of
life of aphids seems to play a very important role in this case. From three
subfamilies only the Thelaxinae have specialized parasite complex.
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d) Family Eriwosomatidae There are polyphagous species mostly repre-
sented as parasites of aphids of the Erwosomatidae, Pemphiginae and Fordi-
nae, while specialized parasites are rare The holocyclic South European
species of Forde have other parasite complex (on trees) than Central Eu-
ropean species of this genus that are anholocyche. The specific composition
of the parasite fauna of all the family 1s remarkably poor, being probably
caused by strongly developed wax covers, ete. in aphids of this family.

e) Families Adelgidae, Phylloxeridae Aphidud parasites have not been
ascertamed as yet It seems that the Apmdudae do not parasitize these
aphid groups at all

Summary
A review of aphidud parasites of aphid families Lachnidae, Chattophoridae, Thelaz
wdae, Erosomatidae, Adelgidae and Phyllozeridae 1 (Central) Europe and ecological
characteristics of parasites are given

o

Zusammenfassung

Die Arbeit gibt eine Ubersicht der Aphidudae als Parasiten der Familien Lachnidae,
Chatophoridae, Thelaxidae, Eriosomatidae, Adelgidae und Phyllozeridae der Aphido-
udea 1 (Zeniral) Eutopa und eine okologische Charakterisierung der Parasiten

PezwomMme

PaGora paer ofzop cemeiictBa Aphidudae, Kak napasuros cemelictB Lachnidae,
Chawtophoridae, Thelaxidae, Eriosomandae, Adelgidae u Phylloxeridae mogoTpsama
Aphidordea B (LlenTpanrHoil) EBpolle ¥ 9KOJOTHICCKYIO XaPAKTEPUCTUKY TIapasu-
TOB
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