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Checklist of primary parasitoids and hyperparasitoids 
(Hymenoptera, Apocrita) on aphids (Hemiptera, Aphididae) from 
Norway

KARIN WESTRUM, INGEBORG KLINGEN, TROND HOFSVANG & ELINE BENESTAD HÅGVAR

Westrum, K., Klingen, I., Hofsvang, T. & Hågvar, E. B. 2010. Checklist of primary parasitoids 
and hyperparasitoids (Hymenoptera, Apocrita) on aphids (Hemiptera, Aphididae) from Norway. 
Norwegian Journal of Entomology 57, 142–153.

A Norwegian checklist of naturally occurring parasitoids and hyperparasitoids that are known 
to emerge from aphid species is presented. The checklist consists of both old records and species 
new to Norway. When available, host plant, host aphid and host parasitoid are given. The primary 
parasitoids Binodoxys angelicae (Haliday, 1833), Lipolexis gracilis Förster, 1862, Lysiphlebus cardui 
(Marshall, 1896), Trioxys auctus (Haliday, 1833) (Aphidiinae) and the hyperparasitoids Alloxysta 
pleuralis (Cameron, 1879) (Alloxystidae) are reported for the first time in Norway. In total we list 
27 primary parasitoid species (24 Aphidiinae and 3 Aphelinidae) and 27 hyperparasitoids from 
Norway that are known to emerge from aphids. In Sweden about 125 species (114 Aphidiinae and 11 
Aphelinidae) are known as primary parasitoids on aphids, whereas about 70 hyperparasitoid species 
are known. Obviously, this checklist does not include all parasitoids and hyperparasitoids that may 
emerge from aphids in Norway and only more studies may give us a more complete list. The checklist 
should therefore be updated periodically to assist researchers and policy makers within the field of 
biodiversity (mapping), natural resource management and applied entomology.
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Introduction

Previous and more recent studies from Norway 
have revealed new species of naturally 
occurring insect parasitoids and hyperparasitoids 
(Hymenoptera, Apocrita) known to emerge from 
aphids (Hemiptera, Aphididae), but it is difficult to 
trace their records. In this paper we have therefore 
attempted to collect records, both published and 

unpublished, and present them in a checklist. Most 
faunistic publications on Norwegian insects have 
dealt with a specific taxon, whereas the focus of 
this checklist is the parasitoid and hyperparasitoid 
guild on aphids. It is our intention to update this 
checklist periodically to assist researchers and 
policy makers within the field of biodiversity 
(mapping) and applied entomology. We may have 
missed records, however, and would therefore 
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welcome all records of primary parasitoids and 
hyperparasitoids known to emerge from aphids. 
	 Primary insect parasitoids on aphids are known 
from the following two Hymenoptera groups: 
1) All species in Aphidiinae (Ichneumonoidea: 
Braconidae) 2) Some species in Aphelinidae 
(Chalcidoidea). Hyperparasitoids on aphids exist 
in nine different genera belonging to 5 different 
families (Table 1). In some genera all species 
are hyperparasitoids, as in Alloxysta, Lytoxysta 
and Phaenoglyphis (Quinlan & Evenhuis 1980), 
however in other genera, e.g. Syrphophagus, only 
very few species use already parasitized aphids as 
hosts (Noyes 2003). 

Materials and methods

All parasitoid and hyperparasitoid species 
referred to as unpublished in the checklist (Table 
2) were obtained from collected aphids (Myzus 
cerasi Fabricius, 1775, Aphis pomi DeGeer, 
1773, Dysaphis plantaginea (Passerini, 1860), 
Rhophalosiphum padi (Linné, 1758)) that was 
identified down to species level and then placed 
individually on a leaf, suitable to the aphid. The 
leaf with aphids was embedded in 1.5% water 
agar in a 30 ml vial closed with a lid with 8 needle 
thick holes for aeration. The vials were then 
incubated at 20oC, 70% RH and 16:8 L:D. Aphids 
were recorded daily for mortality resulting in 
mummification or growth of insect pathogenic 
fungi. Mummified aphids were then recorded 
twice a week for emergence of parasitoids 
and hyperparasitoids. Also unidentified aphid 
mummies found at collection were placed 
individually as described above and observed for 
emergence of parasitoids and hyperparasitoids. 
Collected specimens from M. cerasi were 
obtained as a part of the project “Beneficial fungi 
and viruses for the control of pest insects in fruit”, 
specimens from A. pomi and D. plantaginea were 
obtained as part of a master thesis (Westrum 
2004), and specimens from R. padi were obtained 
as a part of the project “Forecasting aphids 
in cereals”. Parasitoid and hyperparasitoid 
specimens hatched from mummies were placed 
in a small vial with 70% alcohol and sent for 

TABLE 1. Genera (Hymenoptera) with known 
hyperparasitoids on aphids (Sullivan & Völkl 1999).
Superfamily Family Genera
Chalcidoidea Pteromalidae Asaphes 

Coruna 
Euneura
Pachyneuron

Chalcidoidea Encyrtidae Syrphophagus
Ceraphronoidea Megaspilidae Dendrocerus
Cynipoidea Alloxystidae Alloxysta 
 Lytoxysta

Phaenoglyphis

identification to species level to: Dr. Petr Starý 
(Institute of Entomology, Academy of Science, 
Czech republic) who identified parasitoids in 
the Apidiidinae hatching from M. cerasi, A. 
pomi, D. plantaginea and R. padi in 2003 and 
2010; Dr. George Melika (Systematic Parasitoid 
Laboratory, Köszeg, Hungary) who identified 
hyperparasitoids in the family Alloxystidae from 
M. cerasi and A. pomi in 2003; Dr. Hannes Baur 
(Departement of Invertebrates, Natural History 
Museum, Bern Switzerland) who identified 
hyperparasitoids from the Pteromalidae from A. 
pomi; Dr. A. Polazek (Natural History Museum, 
London) who identified hyperparasitoids from the 
Megaspilidae from M. cerasi and A. pomi in 2003. 
After identification to species level, all specimens 
were labeled and stored in 70% alcohol in the 
collection of Bioforsk, The Norwegian Institute 
of Agriculture and Environment Research, Plant 
Health and Plant Protection Division. They might 
be viewed upon request. For earlier published 
material please see references given in Table 2.

Results

Table 2 presents a Norwegian checklist of primary 
parasitoid and hyperparasitoid species known to 
emerge from aphids. Both published and some 
unpublished materials are included. One of the 
species, P. dolichocera, is considered a synonym 
of P. villosa (Evenhuis & Bartotin 1977) and we 
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have therefore listed it as P. villosa in Table 2. A. 
maxima is included in Table 2 even though we 
have not found any confirmed aphid host for this 
species in the literature. The reason we are still 
listing it is that, to our knowledge, it is the only 
report of this species worldwide. The types are 
stored in Humbolt University Museum in Berlin 
(Strand 1914, Andrews 1978). In addition to 
confirmed observations of Norwegian parasitoid 
and hyperparasitoid species known to emerge 
from aphids in Table 2, Strand (1919) also gives 
reports on parasitoids identified to only genus 
level from several Norwegian locations. Genera 
he is mentioning are: Aphidius spp. and Praon sp.

Discussion

In this checklist (Table 2) we list 27 primary 
parasitoid species (24 Aphidiinae and 3 
Aphelinidae) and 27 hyperparasitoids 
(4 Pteromalidae, 5 Megaspilidae and 18 
Alloxystidae) that are known from aphids in 
Norway. In Sweden about 125 species (114 
Aphidiinae and 11 Aphilinidae) are reported as 
primary parasitoids on aphids, whereas about 70 
hyperparasitoid species are reported (Gärdenfors 
unpublished, Noyes 2003). In Table 3, the number 
of primary parasitoids and hyperparasitoids 
documented to have aphids as hosts in Sweden 
and Norway is compared. The total number of 
species worldwide in each of the current genera 
is also given. Based on these comparisons, it is 
obvious that the Norwegian parasitoid fauna 
is poorly investigated. The primary parasitoids 
B. angelicae, L. gracilis, L. cardui, T. auctus 
(Aphidiinae) and the hyperparasitoid A. pleuralis 
(Alloxystidae) are reported for the first time 
in Norway. The parasitoids B. angelicae, L. 
gracilis and the hyperparasitoid A. pleuralis were 
observed as confirmed hatchings from A. pomi on 
apples from Hurum in the South Eastern part of 
Norway. The parasitoids L. cardui and T. auctus 
were observed from confirmed hatchings from 
unidentified aphid mummies from Viburum in 
Sandefjord and Hordeum in Steinkjer respectively. 
All species reported as new to Norway have, 
however, also been reported in Sweden according 
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TABLE 3. Numbers of primary parasitoid and hyperparasitoid species known to emerge from aphids 
reported for Norway compared to reports for Sweden. Last column present numbers of primary parasitoid and 
hyperparasitoid known to emerge from any hosts worldwide.
Family
Genus

Numbers of primary 
parasitoid and 
hyperparasitoid species 
known to emerge from 
aphids reported for 
Norway (Table 2)

Numbers of primary 
parasitoid and 
hyperparasitoid species 
known to emerge from 
aphids reported for 
Sweden (references)

Numbers of primary 
parasitoid and 
hyperparasitoid species 
reported worldwide 
(references)

PRIMARY PARASITOIDS
Braconidae (Aphidiinae) 24 114 (Gärdenfors pers. 

comm.)
Less than 600 described 
species (Stary pers. 
comm.)

Aphelinidae
Aphelinus* 3 11 (Noyes 2003) 89 (Noyes 2003)
HYPERPARASITOIDS
Encyrtidae
Syrphophagus 0 2 (Noyes 2003) 84 (Noyes 2003)
Pteromalidae
Asaphes 3 4 (Noyes 2003) 17 (Noyes 2003)
Coruna 0 1 (Noyes 2003) 2 (Noyes 2003)
Euneura 1 2 (Noyes 2003) 5 (Noyes 2003)
Pachyneuron 0 5 (Noyes 2003) 59 (Noyes 2003)
Megaspilidae
Dendrocerus 5 24 (Gärdenfors pers. 

comm.)
19** (Fergusson 1980)

Alloxystidae
Alloxysta 14 27 (Gärdenfors pers. 

comm.)
146 (Andrews 1978)

Lytoxysta 0 0 1*** (Andrews 1978)
Phaenoglyphis 4 5 (Gärdenfors pers. 

comm.)
30 (Andrews 1978)

* A few species in related genera are known to parasitize aphids, ** Europe, *** North America

to Gärdenfors (pers. comm.). The old record of 
A. maxima from Overhalla in Norway is to our 
knowledge still the only record of this species 
worldwide. 
	 Parasitoids are important in population 
dynamics and regulation of several aphid species. 
They may cause high levels of mortality, and are 
therefore used in biological control (Powell & Pell 
2007). The impact of hyperparasitoids on biological 
control is debated (Rosenheim 1998, Sullivan 
& Völkl 1999) since several studies show that 

aphidiids are able to regulate aphid populations in 
spite of high levels of hyperparasitoids (Hougardy 
& Mills 2009). According to Mackauer & Völkl 
(1993) the overall impact of hyperparasitoids on 
aphid-aphidiid population dynamics is probably 
limited by the low average fecundity of most 
hyperparasitoids. The use of parasitoids in 
conservation biological control can be difficult to 
perform in practice due to lack of knowledge of 
the biology of the species and their taxonomical 
status. Exact information about the host is often 
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lacking and the expression “associated with 
aphids” is often used without specifying whether 
this has been confirmed by observed hatching 
from an aphid species. We suggest that only 
isolated aphid mummies or parasitized living 
aphids should be used for subsequent hatching 
to identify a true host of an aphid parasitoid or 
hyperparasitoid. This is the case for the new 
material we present in this checklist (Table 2). 
	 The relation between aphids, parasitoids and 
their hyperparasitoid species are important not only 
in population dynamics and biological control but 
also in relation to conservation and biodiversity. 
Many parasitoids and hyperparasitoids are 
host-specific and therefore dependent on the 
presence of their host. Should the host aphid 
and its host plant(s) become extinct, it is likely 
that the parasitoids and hyperparasitoids will 
also become extinct (Petermann et al. 2010). In 
additions to contribute to the general knowledge 
about the biodiversity among parasitoids and 
hyperparasitoids of aphids in Norway, the 
present checklist (Table 2) gives an overview of 
parasitoid and hyperparasitoid species that should 
be considered for their importance in integrated 
and biological control strategies in different 
crops in Norway. For example, we now know 
that the following parasitoid and hyperparasitoid 
species might be important for the control of pest 
aphids in apples (A. pomi and D. plantaginea): 
Parasitoids: B. angelicae, Ephedrus sp., L. gracilis 
and Praon sp. from A. pomi and E. persicae from 
D. plantaginea. Hyperparasitoid: A. pleuralis, A. 
suspensus and D. carpenteri from A. pomi. In this 
paper we have started to collect records of insect 
parasitoids and hyperparasitoids on aphids in 
Norway. Since the checklist (Table 2) is still far 
from complete it should be updated periodically 
to assist researchers and policy makers within the 
field of biodiversity (mapping), natural resource 
management and applied entomology. 
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