Supplementary material: Appendix S1
PCR detection limits

The multiplex PCR detection limits for Dendrocerus carpenteri was 0.12 pg of target DNA/µl PCR, whereas the minimum amount of DNA needed for Aphidius spp., Ephedrus plagiator and Sitobion avenae was 0.24 pg DNA/µl PCR. 
Singleplex-PCR detection limits were (primer names in parenthesis): 0.015 pg/µl PCR for Aphidius ervi (S109/A108), 0.031 pg/µl PCR for E. plagiator (S115/A115), 0.061 pg/µl PCR for S. avenae (S103/A103) and Aphidius uzbekistanicus (S113/A113), 0.12 pg/µL PCR for Aphidius picipes (S110/A110), 0.49 pg/µl PCR for A. rhopalosiphi (S114/A114) and for D. carpenteri (S120/A122).

Supplementary material: tables S1-S3

Table S1. Primer pairs designed from cytochrome c oxidase I mtDNA sequences of primary parasitoid and hyperparasitoid species, as well as a primer pair targeting their host, the grain aphid Sitobion avenae. Columns show the primer targets, names (S and A denotes forward and reverse primers, respectively), sequences (5’-3’), the expected product size, and the concentration (Con.) of the primers (*) used within the multiplex PCR. The primer pair for ‘Aphidius-group’ targets all four Aphidius species listed. For GenBank accession numbers see Traugott et al. (2008).
	Target species
	Primer names and sequences (5’-3’)
	Size (bp)
	Con. ((M)

	Aphidius ervi
	S109: GGTATATGATCTGGAGTATTAGGTC

A108: CCACCAATTATAATAGGTATAACC
	164
	

	Aphidius picipes
	S110: GTATATGATCAGGAATAGTTGGGT

A110: TTATTACAAAAGCATGTGCAGTA
	129
	

	Aphidius rhopalosiphi
	S114: ATTAGGTCATAGAGGTGTAGCG

A114: GCTAAAACAGGTAATGATAATAATAAC
	204
	

	Aphidius uzbekistanicus
	S113: TTTTGGTATATGATCTGGAGTCT

A113: CCAATAAATCTTCTAGTAACTCTTAAC
	84
	

	Aphidius-group
	*S108: TRACWYTAGGDCATAGAGGTGTAG

*A107: GCTCCTGCTAAAACAGGTAAT
	215
	0.2

	Dendrocerus carpenteri
	*S120: GCTAAGAATACCTCCTAATAACCTT

*A122: AAATCTTATATTGTTTATTCGAGGRT
	191
	2.0

	Ephedrus plagiator
	*S115: GGATCAGATATAGCTTTCCCA

*A115: CATCCAGTTCCAACACCAT
	114
	0.4

	Sitobion avenae
	*S103: ACATTTAGCAGGAATCTCATCA
*A103: TCTCCTCCTCCTGCTGGA
	231
	0.2


Table S2. Non-target invertebrate species collected in the field of winter wheat and used for cross- amplification testing with the primers in table 1. 
	Taxon
	Family
	Genus/species (no. individuals tested)

	Annelida
	Lumbricidae
	Allolobophora caliginosa (1)

Allolobophora longa (1)

Allolobophora rosa (1)

Lumbricus rubellus (1)

Lumbricus terrestris (1)

	Gastropoda
	Agriolimacidae
	Deroceras reticulatum (1)

	
	Arionidae
	Arion arvensis (1)

Arion lusitanicus (1)

	Acari
	Trombidiidae 
	Trombidiidae sp. (1)

	Araneae
	
	Bathyphantes gracilis (2)

Erigone dentipalpis (2) 

Erigone atra (2)

Meioneta rurestris (1) 

Oedothorax apicatus (2) 

Tenuiphantes tenuis (2)

	Collembola
	Isotomidae
	Isotoma viridis (1)

Isotoma anglicana (1)

	Dermaptera
	Forficulidae
	Forficula sp. (1)

	Homoptera
	Aphididae
	Aphis fabae (2) 

Metopolophium dirhodum (4) 

Myzus persicae (2) 

Rhopalosiphum padi (2)

	Coleoptera
	Carabidae
	Demetrias atricapillus (1)

Notiophilus biguttatus (1)

Pterostichus melanarius (1)

Trechus quadristriatus (1)

	
	Staphylinidae
	Tachyporus chrysomelinus (1)

Tachyporus hypnorum (1)

Tachyporus obtusus (1)

	
	Coccinellidae
	Adalia bipunctata (1)

Coccinella septempunctata (1)

Propylea quatuordecimpunctata (1)

Thea vigintiduopunctata (1)

	
	Chrysomelidae
	Oulema melanopus (1)

	Diptera
	Syrphidae
	Melanostoma scalare (1)

Metasyrphus luniger (1) 

Scaeva pyrasti (1)

	
	Tipulidae
	Tipula sp. (1)


Table 2 - continued

	Hymenoptera
	Ichneumonidae
	Aclastus gracilis (Thomson) (1)

Aclastus solutus (Thomson) (1)

Phygadeuon sp. (2)

	
	Braconidae
	Alloea contracta (Haliday) (1)

Alysiini spp. (3)

Blacus sp. (1)

Bracon sp. (1)

Chasmodon apterus (Nees) (1)

Dacnusini spp (3)

Praon gallicum (3)

Praon volucre (3) 

Toxares deltiger (1)

	
	Figitidae
	Alloxysta victrix (3) 

Eucoilinae spp. (3)

	
	Dryinidae
	Dryinidae sp. (1)

	
	Platygastridae
	Platygastridae sp. (3)

	
	Diapriinae
	Diapriinae sp. (1)

	
	Pteromalidae
	Pteromalidae (1)

	
	Proctotrupidae
	Proctotrupidae (1)


Table S3. Invertebrate predators used for molecular gut content analysis collected in the field of winter wheat during four sampling dates in 2005. At each sampling date 36 quadrat samples were taken. At the bottom of the table the numbers of individuals per sampling date for the three predator groups “other beetles”, “spiders”, and “Staphylinidae” are provided. 
	
	Sampling date
	

	Species/Taxon (Family)
	24 May
	8 June
	21 June
	3 July
	∑

	Acupalpus meridianus (Carabidae)
	9
	2
	0
	1
	12

	Adalia bipunctata (Coccinellidae)
	0
	0
	0
	1
	1

	Agonum dorsale (Carabidae)
	1
	0
	0
	0
	1

	Aleocharinae spp. (Staphylinidae)
	11
	0
	2
	24
	37

	Anotylus sculpturatus (Staphylinidae)
	1
	0
	0
	0
	1

	Araeoncus humilis (Linyphiidae)
	2
	0
	0
	0
	2

	Araneidae spp. (Araneidae)
	0
	0
	0
	1
	1

	Achaeranea riparia (Theridiidae)
	0
	3
	1
	2
	6

	Asaphidion flavipes (Carabidae)
	0
	2
	0
	0
	2

	Astenus angustatus (Staphylinidae)
	1
	0
	0
	0
	1

	Bathyphantes gracilis (Linyphiidae)
	2
	8
	13
	14
	37

	Bembidion guttula (Carabidae)
	8
	0
	0
	1
	9

	Bembidion lampros (Carabidae)
	1
	0
	0
	1
	2

	Bembidion obtusum (Carabidae)
	0
	0
	1
	0
	1

	Cantharis lateralis (Cantharidae)
	0
	5
	6
	5
	16

	Cantharis livida (Cantharidae)
	1
	1
	0
	0
	2

	Clivina fossor (Carabidae)
	4
	0
	0
	0
	4

	Clubionidae spp. (Clubionidae)
	0
	1
	0
	0
	1

	Coccinella septempunctata (Coccinellidae)
	0
	0
	0
	4
	4

	Demetrias atricapillus (Carabidae)
	6
	10
	5
	20
	41

	Diplocephalus latifrons (Linyphiidae)
	1
	0
	0
	0
	1

	Diplocephalus picinus (Linyphiidae)
	1
	0
	0
	0
	1

	Dismodicus bifrons (Linyphiidae)
	1
	0
	0
	0
	1

	Enoplognatha ovata (Theridiidae)
	0
	1
	0
	0
	1

	Erigone atra (Linyphiidae)
	8
	10
	16
	30
	64

	Erigone dentipalpis (Linyphiidae)
	1
	1
	0
	4
	6

	Harpalus aeneus (Carabidae)
	0
	0
	0
	1
	1

	Lathrobium sp. larva (Staphylinidae)
	0
	1
	0
	0
	1

	Linyphiidae spp. immature (Linyphiidae)
	24
	71
	37
	72
	204

	Loricera pilicornis (Carabidae)
	8
	9
	1
	5
	23

	Lycosidae sp. immature (Lycosidae)
	0
	0
	0
	1
	1

	Malthodes marginatus (Cantharidae)
	0
	0
	1
	0
	1

	Meioneta rurestris (Linyphiidae)
	1
	0
	1
	1
	3

	Milleriana inerrans (Linyphiidae)
	4
	4
	0
	3
	11

	Nebria brevicollis (Carabidae)
	5
	0
	0
	0
	5

	Notiophilus biguttatus (Carabidae)
	18
	39
	42
	55
	154

	Oedothorax apicatus (Linyphiidae)
	0
	1
	4
	14
	19

	Othius melanocephalus (Staphylinidae)
	0
	1
	0
	0
	1

	Pachygnatha degeeri (Tetragnathidae)
	0
	0
	1
	0
	1

	Phalangium opilio (Phalangiidae)
	0
	1
	2
	0
	3

	Propylea quatuordecimpunctata (Coccinellidae)
	0
	0
	0
	6
	6

	Pterostichus melanarius (Carabidae)
	0
	2
	0
	5
	7


Table S3. - continued

	Quedius rufipes (Staphylinidae)
	0
	1
	0
	0
	1

	Rhagonycha fulva (Cantharidae)
	0
	0
	0
	1
	1

	Savignia frontata (Linyphiidae)
	0
	2
	0
	1
	3

	Silometopus elegans (Linyphiidae)
	0
	2
	0
	9
	2

	Sunius propinquus (Staphylinidae)
	10
	1
	0
	3
	14

	Stenus clavicornis (Staphylinidae)
	3
	0
	2
	0
	5

	Stenus subaeneus (Staphylinidae)
	0
	10
	0
	0
	10

	Tachyporus chrysomelinus (Staphylinidae)
	1
	0
	0
	1
	2

	Tachyporus hypnorum (Staphylinidae)
	9
	21
	7
	4
	41

	Tachyporus obtusus (Staphylinidae)
	4
	0
	0
	2
	6

	Tachyporus spp. (Staphylinidae)
	0
	4
	1
	1
	6

	Tachyporus spp. teneral (Staphylinidae)
	0
	0
	0
	6
	6

	Tenuiphantes tenuis (Linyphiidae)
	11
	9
	15
	18
	53

	Tetragnatha extensa (Tetragnathidae)
	1
	2
	0
	0
	3

	Thomisidae sp. (Thomisidae)
	0
	0
	1
	0
	1

	Trechus quadristriatus (Carabidae)
	5
	99
	36
	242
	382

	Trochosa ruricola (Lycosidae)
	0
	0
	0
	3
	3

	Walckenaeria atrotibialis (Linyphiidae)
	0
	0
	0
	1
	1

	Xantholinus longiventris (Staphylinidae)
	4
	5
	0
	1
	10

	∑ 
	167
	329
	195
	564
	1,255

	
	
	
	
	
	

	“Other beetles”
	43
	31
	14
	51
	139

	Spiders
	57
	116
	91
	174
	438

	Staphylinidae
	44
	44
	12
	42
	142


