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Checklist of primary parasitoids and hyperparasitoids
(Hymenoptera, Apocrita) on aphids (Hemiptera, Aphididae) from
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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 Forster, 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
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unpublished, and present them in a checklist.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



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 20°C, 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 4. 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
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TABLE 1. Genera (Hymenoptera) with known
hyperparasitoids on aphids (Sullivan & V6lkl 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 Stary
(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, Koszeg, 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

143



2061

1861 A1e1g - - - - - - - - ‘weydars o wydisoppdoy. smiprydy
paystqndun 2002 TIA"T0 2061
3 Wnnsop 7 T ‘udSuIy —INLT L6TTdd Tohjuialg 101 1IN unap4of] - - ‘weydars o wydisoppdoy.t smiprydy
ds 2061
€861 1eASH 2% SueAsjoq 8L61'AL 091L66NN sy 8T AV - wnydisoppdoyy - ‘weydag oq rydisoppdoy. sniprydy
P8l
€861 TeASgH 7% SueAsjoH 7861 TIIA 60 091L66NN sy 8T AV - avoisad snzdpy AN[e S2DSINA Soydpsy €81 ‘AepijeH avrworLupw sniprydy
(b€81
€861 IeaSeH 7 SueAsjoy 86T TIIA 60 091L66IAN sy 8T SV - avoisaad snzdpy ‘SO0N)) snsuadsns saydpsy €81 ‘Kepijey avLmorypw snipiydy
(6281 ‘snanDd)
€861 hﬁ>wm: u% M:ﬂ>m,w0—.— TR6T'TIIA 60 Owﬁboozz m% 8T MV - QGD,C_(EQH:N\Q% .:mktmbfﬁ,u Sn.4a2204pua (] €81 n%iv:ﬂ—.— ADIADILIDW VA:.CQE\QT
€861 18ASEH % SUBASJOH 861 IIIA 60 091L66INN sy 8T Y - avoisad Snzapy - pE]1 “KepijeH apLwoLypw sniprydy
€861 TeASEH 2% SUBASJOH  €L6T'TIIA+T T68616'IN Kojor 61 [} - ovois.tad SnZap - YE]1 “KepijeH apLwoLypw snipydy
€861 1eATRH % SueASJOH 861'A'LT 091L66INN sy 8T SV wnyjofiiy - - €81 ‘Kepi[eH a0 smprydy
9L6TTIIA 01
€861 1eATRH % SueASJOH EL6TXTO0T 091L66INN sy 8T SV - aporsiad snzdpy - €81 ‘Kepi[eH a0 smprydy
€861 18ASEH % SueAsjoH 8961 - sy 8T 1% - - - €81 “Kepiey jaso sipydy
€861 TeASEH 79 SUBASJOH SLO6TTX'LT 091L66NN sy 8T b\ wnoisdn) - - TI61 NP 1upwi2)0d snipiydy
€861 TeASEH 79 SUBASJOH €L61 091L66INN sy 8T v - ovaisad snzapy - TI61 NORIIA 1unwiaj0d snipiydy
s1unony) nddssod siydy
200T duyey S661/4661 - sy 8T v Jund1dp) /opoisad snzdpy - (1981 “0181Q,]) sadria snujjaydy
1861 uodwoy  6L61TIA 91 - audnen ‘ud[epajsof 09 14 - - - (181 ‘1018104 sadipa snujaydy
uadpepSiA
1861 uoydwo)  6L6I'TIA T - [AWOPA ‘udfepalsof 09 JEN - - - 6E€81 TN[BAM DHuoDYD snuijpydy
1861 uoidwo)y  6L6TTIAHT - UDSSO “UQ[EPAISOL 09 IEN - - - 6€81 ‘TN[M DIUODYD Snutjydy
(0z81
€161 PUBNS €061 TIIA'LI - B[[EYRAO  TOT/I01 LN - - - ‘uewife(q) syypuiuoppgy snuiaydy
ud[ep3IA
1861 uoidwo)y /61 TIATT - AWRPAN ‘uorepaisof 09 IEN - - - (0281 ‘ueweq) syvutwopqy snuijpydy
ATE P8SOM saads sapads sanads
UIINY aNeq WLN Aypedory N ic Ayuno) juepd jsoH pryde jsof projiseredidad projiseaed Arewig

Westrum et al.: Parasitoids and hyperparasitoids on aphids in Norway

“(s)pryde pa3oa[[oo Jo porrad/erep :91e( (5007 [9Is2Ipuy) AoAIng jeIqanAu] ueadoind :STH "PIOFISG=0)
‘Joudyur duepiol] S0 uS0S=14S ‘PIOPSIA=TA ‘wyIou pue[ddO=NQO Touul Se[opusI]-PION=[IN TOLIUI PUB[EPIOH=]OH TUIYINOS NIeWPIH=STH
UIOUMIOU YIBWPIH=NHH ‘UIOISOM JIBWUUIJ=A ] ‘UISLd prIdsng=@¢g ‘SnYsIy=>3V [e1s00 1p3Vy-Isny=AVYV (1861 ‘PULPIQ) . WISAs-puens,, ay} 0}
SI9JaI :AJUN0)) "JUBAJ[I JOU IO UOIBWLIOJUI JO yor| sojedrpul :(-) uoydAY -proysered Arewnd 1oyye Ajjeoneqeydie pasi| axe spiyde jsoy pue sproyserediodAy
‘sproyisered Arewad jo soroads oyp, spryde wory aS1owd 0) umouy saroads proyserediodAy pue projysered Arewnad jo isipooyo ueiSomioN ‘g ATAVL

144



Norwegian Journal of Entomology 57, 142—153 (2010)

TO0TTIA0E pourSoiuvyd
paystqndun "3 ‘Wnnsop —TIA'6T T9TP66IAN sy 8T v Snippy siydosdq - $061 Nedor amosiad snipaydsy
€861 TeASgH 7% SueAsjoH SL6TTIA61 99TLIN peiswiLn 9 AVV - 180400 SnZAp - $061 Nesor] avwos.iad snipoydsy
8961 TonedeN - - - - - - - - 061 ‘Neso1] avios.ad snipaydy
8961 “ToneIRIN - - - - - - - - (£€81 ‘AepijeH) snsop2ov] snipaydg
861'XI'60
€861 TeASEH 29 SUBASJOH —TIA'TT 09TL66IAN sy 8T A% wnoisdp) avoisad snzdpy - 7961 ‘Kxe)g pjod1sp.120 snipaydzy
€861 1vATEH % SueAJOH PLOTTIA 091L66AN sy 8T AV - avopsad snzdpy - 2961 *f1erg pjooIsv.iod snipaydy
€861 TeASEH 7% SUBASjOH €LO6TTIA T68616'IN Kojor 61 (9] - avdusiad snzapy - 2961 “A1BIS DJO2ISDADD SnApaYdi]
S8l
€861 1eASeH 2% SueAsjo 7861'TIA'TT 091L66AN sy 8T MV wnoisdn)y avo1s.aad snzdpy ‘Sinqoziey “ds sniadoipuay 7961 ‘KIe1S Djod1SP.L2D SnpaYdsT
(6261 *Mo1PaH)
€861 1eASeH 29 Sueasjol| 7861'TA'6T 091 L66INN sy 8T Y wnoisdn)y anoisaad snzdpy sdao11p] sni220.4puay 7961 ‘K1eis joo1sp.420 snipaydsy
1861°X°LO
SLOTXTI (6261 “IPIH)
€861 1BASEH % SUBASJOH  LLOI-ITIA'6] 091L66INN sy 8T AV - ovoisad snzap sdoo1p] sni204puac 2961 “Axe1s pjodisva0 snipaydzy
(LL81 ‘1uepuoy)
€861 IeaSeH 7% SueAsjoy - 091L66IAN sy 4 SV - avoisaad snzdpy wniprydp sn1220.4pua (g 2961 ‘K11 vjoo1sv.a20 snipaydyg
861'X°S1 Pe81
€861 IeaSeH 7 SueAsjoy ~TIATI 091L66IAN sy 4 SV wno1sdn) avoisaad snzdpy ION[BA\ SLIDSINA soydpsy 2961 ‘K1e1g vjooisv.aa0 snipaydyg
€81
€861 1eASeH 29 Sueasjoq 0861°X°€0 091L66IAN sy 8T Y - avoisaad snzdpy SI[eAN SLIDSNA Saydpsy 2961 ‘K11 vjooisv.aao snipaydyg
861°XI'TO (€81
€861 IeASeH 7 SueAsjoy - TIATT 091L66IAN sy 8T SV wno1sdn) avois.aad snzdpy ‘SO0N)) snsuadsns saydpsy 2961 ‘K1e1g jod1sp.420 snipaydyg
0861°X'LI'E
8L61'X'T1 (res1
€861 1eASeH 2% SueAsjoH LLOTX SO 091L66IAN sy 8T SV - avo1s.aad snzdpy ‘S90N)) snsuadsns saydpsy 7961 ‘AIR1S DJOdISD.12D Snipayds]
9L6T'TX 80
9L6T'XT'ST
€861 1BATEH % SUBAYJOH  SL6I'TIIA'ET 091L66AN sy 8C AV - avoisiad snzdpy - (SS81 “USOWILIN) avdpi vjja11241D10
00T TIACO
paystiqndun 3| ‘wnnsom - IA9T SET668INN wnungy 8T od RUZy nuod stydy - (€€81 “Aepiey) avoyasun sdxopouig
0961
1861 A1e1§ - - - - - - - - ‘DyZyoYZNT snytupisiyaqzn snipiydy
avnsod
€861 1vATEH % SueASJOH 9L6TIA'ST 091L66AN sy 8T AV - wunydiso1ov - €81 “Aepijey avsos snipiydy
ATE P8SOM sardads sarads sardads
NUIIYIY RNeq LN Aedory SI1d funo) jueyd 3soyg piyde jsoy proyiseredradAy proyiseaed Krewig

panunuod ‘g H'1dVL

145



Westrum et al.: Parasitoids and hyperparasitoids on aphids in Norway

PIRY

€861 18ASEH % SueAsjoy SL6I'X' 1€ 191L66NN sy 8T 1% -oDDISSDAG - - 1L61 “AXe1S 241504115 UODA]
€861 1eASeH 2% SueAsjoH YLOTTIA YT 091L66IAN sy 8T SV - avo1s.aad snzdpy - 6S61 Tonexdr wndvydozdut uov.iq
1861 A1e1§ - - - - - - - - 1L61 ‘K1ers wnoin3 uov.q
1861 Are1g - - - - - - - - (£€81 ‘Keprer]) wmoalgy uov.g
L961 A101S 29 JoneIRA - - - - - - - - (#€61 ‘Kepl[eH) SIOLIDD SNUOIIOUO
8L61
€861 1BASRH % SUBASJOH  0L61'TIA'80 091L66NN sy 8T b\ DLIDILUDIN - - ‘ApegagAeiquioi], snsnfuoo snqapydiscy
paysqndun "3 ‘wnnsol - GO0TTIA'TT  T1TSE0SIIN pIofjopueg 61 EIN wnuinqiq - - (9681 “IeYSBIN) Inp10d snqapydisay
T00TTIA'0€
paystqndun “3 ‘wnnsom —TA'6C SEI668AN wnngy 8T od s uod syydy - T981 “10ISIQ 110045 StxojodiT
9L6TTIIA 61 (9681
€861 1eASeH 2% SueAsjoH YL61°X 9T 091L66IAN sy 8T Y RChle - - ‘[eysIeIN) 1uppvjdopnasd snuod1o)n,]
(6281 ‘snnd) (9681
€861 1eASeH 2% SueAsjo YL61X 9T 091L66IAN sy 8T SV {20y - L21UadADD SNA2I0PUI(] ‘Ireysielx)) 1uvipjdopnasd snuodidiv,|
paystjqndun T00TTIATI
3 ‘wnnsop % T ‘udsuly —A'1T 8ST066AN sy 8T SV snunig 151420 SnZAp - “ds sn.ipayds
paystqndun -3 ‘wnnsom £00Z X80 L999TLIN peisouuoln 61 A snipj nuod suydy - “ds sn.paydzy
paysiqndun 1pod
S WNNSIM 7P T “USSUIY LOOTTIA'9T ¥STONd [eppunwnig S SaH wnapofy wnydisopdoiyyy - (1181 ‘s9aN) £01013p]d sn.ipaydsy
paystiandun £00TTIA'TT iprd
S WNNSIM 7P T “USSUIY —IA'LT L6TTdd Tolyute)g 101 LN wnap.ofy wnydisopdoyy - (1181 ‘s00N) -0pw13p)d snipayds
paysigndun $00TTA 0E
3 ‘wnnsop % T ‘udsuly —IA'ST $06LOLINT Sueasua[n € I0H snun.ig 180420 SNZAP - (1181 ‘s9aN) Lo113v)d sn.ipaydsy
CO00TTA'€ET
- AT
paysiqndun 100Z°TIA’60
) ‘wnnsop % | ‘ueBulry ~ATC 8ST066AN sy 8T b\ R 151420 SnZAP] - (1181 ‘s90N) +010i3p)d snipayds
9L61 PUBIPH  $LOI'TIA'HO - WS INSY 8T vV snunig — qunid snopdopary - (1181 ‘s0aN) ow13p)d snipayds
1861 A1e1g
8961 lTonexoeN - - - - - - - - (1181 ‘s99N) +0o13v)d sn.paydsy
$00TTIA'80
paysiqndun —IAYT
3 ‘Wnnsop % T ‘uaSuIry TOOTIA61 $06LOLINT Sueasua|n € T0H Snundg 180420 SNZAN - 061 ‘Nedo1] aviosiad snipaydyg
paysiiandun  Z00ZIIA'61
3 ‘WnNSop % T ‘uaSuIry = A'1T 8STO66IAN sy 8T MV snundg 180420 SNZAN - 061 ‘Nedo1] aviosiad snipaydyg
AZE $8SOM sapads sapads sapads
ERLIENEIEN | Aeq LN Ayesoy SI1d funo) juerd jsoH piyde jsog proyiseredradAyg projyiseaed Krewiig

panunuos "¢ A'TdV.L

146



Norwegian Journal of Entomology 57, 142—153 (2010)

(181 ‘SnieH)

9961 U9I[PH S961'TIIA9T - UDS[BUBUIBA Wiy 14S - - puppydo.tovu visaxoljy -
1p3AqsseA (1¥81 ‘Spaep)
9961 U[I9H S96ITIAST - ‘udrepspuepny 15/ty JEN - - pupydoovut vIsExoly -
$00T "2d1AIS (8€81
qop eoedong eune - - puejuIew URISOMION - - - - ‘snanyy) sdooiajnf visaxoyy -
(2981
€961 U9I[PH - - - - - - - ‘uoswoy],) sadosnf visdxolp -
(z981
9961 UIPH S961'TIIA 9T - uds[eyeujep Wiy 14S - - ‘uoswoy]) sadiosnf nisdxoljy -
(0981
9961 ‘€961 UIIIPH - - - - - - - ‘pneln) s1uLiod11.10f nisdxol -
(1v81
€961 U9[IPH - - - - - - - ‘Sney) sneodiavy visdxoyy -
1p3Aqsses (1¥81
9961 WIPH  S96T'TIIAST - ‘ud[epspuepny 15044 EN - - “Buaepy) suiooapy vistxojy -
(6881
€961 U9[IPH - - - - - - - ‘uolowe))) 101y visaxoly -
(6881
9961 UANIPH S96TTIIA 91 - USS[EYRWIEA Wiy IEN - - ‘uoxowe)) suLiodiy visixolly -
‘Ip3AqsseA (6881
9961 UIIIPH SO6TTIIAST - ‘ud[epspuelIny 1S/ty 148 - - ‘uosowe)) suLiodiy visixolly -
(0¥81 ‘3ner)
9961 ‘€961 UIIPH - - - - - - - xv.a0yp0.4114.12 DISAXO]] -
€861 1eASeH 7% SueAsjo €L6TTIIAYC 768616 IN Kojor 61 %) - aeoistod snzAy - (£€81 ‘Aeprjey) 2811jap sa.vxo]
paystqndun LOOTTIA'60 ped
" ‘Wnnsop 7p ] ‘uoSuIy —TA+0 L6TTdd Tolyuiolg 101 LN wnopIoy wnydrsofedoyy - “ds sdxor|
paysijqndun LOOTTA
M “Wnsop % T “ueBuIy 6T IA'LT L6TTdd Tohjuiolg 101 1LN WnopIoH - - (€€81 “AepljeH) smony sixor(y
paystqndun 3 ‘winnsom €00T°XI'€0 T9TY66AN sy 8C AV SneN twod srydy - (Awrwunw payoreyun) “ds uov.ig
T00TTIA'0€E
paystqndun “3f ‘winnsom —HIA'T0 SET1668AN wnny 8T od SneN twod srydy - (Awrunw payoreyun) “ds uov.ig
‘1861 A181S - - - - - - - - (£€81 ‘Kepi[eH) a40nj0a uov.g
PLOITIAYO
9L61 Puelpq ELOTTIIAET - wag ISV 8T AV snunig  tunid snagydorekpy - (€€81 “Kepriey) aonjoa uovig
€861 1eaSe % Sueasjoy SL61°XI 091L66AN sy 8T SV wmorsde)) - - (£€81 ‘KepijeH) a.onjoa uov.ig
ATE P8SOM sardads sarads sardads
NUIIYIY RNeq LN Aedory SI1d funo) jueyd 3soyg piyde jsoy proyiseredradAy proyiseaed Krewig

panunuod ‘g A1d

147



Westrum et al.: Parasitoids and hyperparasitoids on aphids in Norway

€81

1861 uoydwo) 6L6TTIA9T - audnen) ‘uafepajsof 09 148 - - I[ep SLDSANA saydpsy -
PE81

9L61 puelpsg CLOTTIIA'EL - wog ISy 8T SV snundg  unid sniaydoppAry I[eA SLDSANA saydpsy -
(pest

7861 1smbpap 0L61°XI'€0 - [0158SQ NIAIN 44 I0H - - ‘SQaN)) snsuadsns soydpsy -
(pest

1861 uoydwo)) 6L6T'TIAGT - audnen) ‘uafepajsof 09 148 - - ‘sQ0N]) snsuadsns saydpsy -
(pest

9L61 puelpq CLOTTIIAET - WS ISy 8T SV snuniyg  1unad sn.ioydop Ay ‘SOON)) snsuadsns saydpsy -
(pest

paysiqndun -3 ‘wnnsom €00TXI'T1 L999TLIN peisouuoln 61 A SHID uod syydy ‘SQaN)) snsuadsns soydpsy -
8661 ‘BIPIA

8661 SIOQIA 7 UOSqID €SOITIAEL - 'S0 d1a0Qq IL NO - - 2 U0SqID) snpns.y saydvsy -
1p3AQsseA (€€81

9961 U[I9H SO6I'TIA'ST - ‘udrepspuepny 15/ty JEN - - POOMISOM) X141 DISEXO]IY -
paystqndun C00TTIA'CT (€€81

3 “WNNSAN % ] ‘uaSuIly —A'1Z 8ST066IAN sy 87 SV snunig 150420 SNZAJ “POOMISIAN ) XLUDIA DISAXO]1p -
(zo61

9L61 puepq YL6TTIA F0 - wog ISy 8T SV snuniyg  1unid snioydop Ay ‘ryery) sdasrign.i visdxoyy -
(6L81

paysiqndun -3 ‘wnnsom €00TTIA'ST SE1668AN wnngy 8T od SHIDI od spydy  “uosowre)) syv.najd isdxolry -
1p3Aqsses (8€81

9961 U[IOH S96I'TIAST - ‘udrepspuepny 15/ty IEN - - ‘snanD) stsapad visdxoly -
$00T "9dIAIS (8€8T ‘smnd)

qop eoedoing eune - - puejuIRw URISOMION - - - - sui0o1pipd visdxopry -
$00T 90IAIS (or81

qop eoedoing eune - - puejuIRw URISOMION - - - - ‘Snaey) viv.anasqo visaxojry -
€061 TIIA YT *P161

¥161 pueng €061 TIIA'TT - B[[BYI2AQ  TOI/101 LN - - “NOIPOH puIxLUL DISEXO]Y -
€061 TIA (1¥81 ‘SnaeH)

¥161 pueng Tl - B[[BYI2AQ  TOI/10T 1IN - - puppydo.ovut visxoly -
(1¥81 ‘SnaeH)

PI61 Puens  €061TIIA 6T - PlRfJUOIL ‘[EPATY [ NAH - - puppydo.ovu visixoly -
(1481 ‘SnaeH)

€961 WIIPH - - - - - - - puppydoiopw visaxojy -

AZE $8SOM sapads sapads sapads

RUIIY Aeq LN Aesoy SI1d Auno) yuerd jsoH piyde jsog proyiseredradAyg projyiseaed Krewiig

panunuos "¢ A'TdV.L

148



Norwegian Journal of Entomology 57, 142—153 (2010)

$00T 901AIg
qop eoedoany eune,

puE[UIEW URISOMION

(1%81 ‘SneH)
psojjia siyddjSouavy g

(1481 Bnaep)

paysiqndun "y ‘WnnsIA €00TXI' 11 L999TLIN pejsauualin 61 IA snppp; od sydy vsojjia siydAjSouavy g -
P00T "91A198 (€881 ‘uosoure))

qop eoedoing eune - - pueUIRW URITOMION - - - - s10110s s1ydAjSouavy g -
P00T "91A198 (1481 ‘BnaeH)

qap eaedoing eune - - pueUIRW URITOMION - - - - p.2204212Y S1ydAjSouavy g -
(Fp81

€00T SOAON ‘P81 103[EM - - g9V €L1 Ad - - ‘10Y[EA\) S770dOS DAnSUNZ -
paystjqndun T00TTA'0T (4311

3 ‘wnnsop % T ‘udsuly —IATI 8ST066AN sy 8T SV snun.ig 10420 SNZAP ‘Sinqoziey “ds sniadoipuag -
S8l

paystqndun -3 ‘wnnsom £00T°XI'80 T91P66NN sy 8T AV QUL uod stydy Banqazyey *ds snio0ipuac -
S8l

paystqndun “3 ‘wnnsom €00TXI'TT L999TLIN peisouuoln 61 dA Snp nuod suydy ‘Bmqazyey “ds snioooipusq -
(zg81 Bmgazyey)

0861 uossngid | - - arno( L NO - - S142D] SNU2D04PUD (T -
(0861 uossnsio g (LOGT “1ogyar3))

995) 7L61 Messa(q SO6I'TIIA'ST - woy{ ep3AQqsseA 1S/¢y JEN - - Snsorqnp $n2204puay -
PLOTTIA Y0 (6281 "spanDd)

9161 puepsg CLOTTIIA'EL - [UEINEN N 8T SV snuntg  wunid sniaydoppAry L121Udd.IDD SNI2I0IPUIT -
(6281 *spanDd)

€861 TeASgH 7% SueAsjoH YLOTTIAYI 091L66INN sy 8T AV bsoy - L2JUaAID SNI20IPUIC] -
(6281 *spanDd)

paysiqndun -3 ‘wnnsom €00TXI'TT L999TLIN peisouuoln 6l A Snp uod spydy L2JU2AID SN20IPUI] -
(6281 *spanDd)

paystjqndun "y ‘wnnsop €007 XI'ST 791H66INN sy 87 SV s 1uod siydy 1121Udd.IDD SNI2I0IPUI] -
(0861 1p3AQsseA (LL81 “wuepuoy)

uossnSIo 38) 9961 UI[[OH SO6I'TIA'ST - ‘udrepspuepny 1s/¢y 148 - - wnprydp snio0ipuac -
#xVEQL

6161 pueng €061'AS"E - WNIdA[H 9¢6/S¢ SHH - - TON[M SLDSINA SoYdDSY -
#xVEQL

€161 pueng €06I'A’ET - ofSui03 ‘udplef] 4l [ - - N[e SHpSJna saydvsy -
PE81

7861 1smbpoy - - UD[EPOqEIN Wiy I0H - - IN[EAN SEpEina soydpsy -

ATE P8SOM sardads sarads sardads

NUIIYIY RNeq LN Aedory SI1d funo) jueyd 3soyg piyde jsoy proyiseredradAy proyiseaed Krewig

panunuod ‘g H'1dVL

149



Westrum et al.: Parasitoids and hyperparasitoids on aphids in Norway

TABLE 2. continued

Primary parasitoid

species

—_
i
(=

Reference

Date

UTM

County EIS Locality

Host plant

Host aphid

species

Hyperparasitoid

species

WGS84 32V

Fauna Europaeca Web

Service. 2004

Norwegian mainland

Phaenoglyphis villosa

(Hartig, 1841)%*+

Fauna Europaea Web

Service. 2004

Norwegian mainland

Phaenoglyphis xanthochroa

(Forster, 1869)

* Not any confirmed observation that this species hatch from aphids but still included. See discussion.

** In these references it is originally reported as Isocratus vulgaris Walker, 1834 which is a synonym of Asaphes vulgaris Walker,1834 (Gibson & Vikberg 1998, Fauna Europaea Web Service 2004)
**% In this reference it is originally reported as Phaenoglyphis dolichocera (Cameron, 1889) which is a synonym of Phaenoglyphis villosa (Evenhuis & Barbotin 1977, Fauna Europaea Web Service 2004).

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 (Gérdenfors
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 Numbers of primary Numbers of primary Numbers of primary
Genus parasitoid and parasitoid and parasitoid and
hyperparasitoid species ~ hyperparasitoid species ~ hyperparasitoid species
known to emerge from known to emerge from reported worldwide
aphids reported for aphids reported for (references)
Norway (Table 2) Sweden (references)
PRIMARY PARASITOIDS
Braconidae (Aphidiinae) 24 114 (Gérdenfors pers. Less than 600 described
comm.) 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 (Gérdenfors pers. 19** (Fergusson 1980)
comm.)
Alloxystidae
Alloxysta 14 27 (Gérdenfors pers. 146 (Andrews 1978)
comm.)
Lytoxysta 0 0 1#*%* (Andrews 1978)
Phaenoglyphis 5 (Gérdenfors pers. 30 (Andrews 1978)

comm.)

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

to Gérdenfors (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 ofhyperparasitoids on biological
control is debated (Rosenheim 1998, Sullivan
& Volkl 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 & Volkl
(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 (4. 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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