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Table S1: Total number of Hymenoptera per family/subfamily attracted to road lights at 

three municipal sites from 2021-2022 in Southern Germany (Baden-Württemberg). Taxa with 

parasitoid lifestyle are printed in bold. Site 1 Alter Flugplatz, n=17 samplings (conversion from 

conventional LED 4000K to tailored LED 4000K), Site 2 Backofen Riedwiesen, n=15 

samplings (conversion from conventional HPS cylinder 2000K to tailored LED 2700K). Site 3 

Heimbachaue, n=23 samplings (conversion from conventional bell-shaped HPS 2000K to 

tailored LED 2700K/2000K). 

Subfamily Site 1 Site 2 Site 3 TOTAL 
Apidae 1 0 0 1 
Braconidae 2 4 17 23 
Ceraphronidae 2 1 0 3 
Crabronidae 2 0 0 2 
Diapriidae 2 1 3 6 
Encyrtidae 3 1 2 6 
Eulophidae 1 1 3 5 
Figitidae 0 1 2 3 
Formicidae 161 61 28 250 
Ichneumonidae 7 5 4 16 
Mymaridae 0 1 3 4 
Pirenidae 0 1 0 1 
Platygastridae 1 4 17 22 
Pompilidae 0 1 1 2 
Proctotrupidae 0 2 9 11 
Pteromalidae 2 2 0 4 
Scelionidae 2 0 0 2 
Sphecidae 0 1 0 1 
Vespinae 8 31 10 49 
TOTAL 194 118 99 411 

  



Table S2: Generalised linear model showing the BACI effect on the total number of 

parasitoid wasps per road light (Abundance) 14 luminaires per groups. 2021: n = 26 

samplings (8 samplings Site 1 Alter Flugplatz, 8 samplings Site 2 Backofen Riedwiesen, 10 

samplings Site 3 Heimbachaue; 2022: n = 29 samplings (9 samplings Site 1 Alter Flugplatz, 7 

samplings Site 2 Backofen Riedwiesen, Site 3 Heimbachaue 13 samplings). Treatment groups: 

Control sites (before): (conventional LED 4000K, HPS 2000K); Control sites (after): 

(conventional LED 4000K, HPS 2000K), Impact sites (before): (conventional LED 4000K, 

HPS 2000K); Impact sites after (tailored and shielded LED 4000K/2700K/2000K in 2022). P-

values lower than 0.05 are printed in bold. 

Abundance ~Group Estimate SE Z P 
Intercept 1.2321 0.2146 5.741 9.44e-09 *** 

Period (before/after) -1.1962 0.3106 -3.851 0.000118 *** 
Site (control/impact) -1.4020 0.2852 -4.915 8.87e-07 *** 

Period:Site 1.2665 0.4964 2.552 0.010725 * 

 



Table S3: Generalised linear model showing the effect of the treatment group on the total 

number of parasitoid wasps per road light (Abundance) 14 luminaires per group.  2021: n 

= 26 samplings (8 samplings Site 1 Alter Flugplatz, 8 samplings Site 2 Backofen Riedwiesen, 

10 samplings Site 3 Heimbachaue; 2022: n = 29 samplings (9 samplings Site 1 Alter Flugplatz, 

7 samplings Site 2 Backofen Riedwiesen, Site 3 Heimbachaue 13 samplings). Treatment 

groups: Control sites (before): (conventional LED 4000K, HPS 2000K); Control sites (after): 

(conventional LED 4000K, HPS 2000K), Impact sites (before): (conventional LED 4000K, 

HPS 2000K); Impact sites after (tailored and shielded LED 4000K/2700K/2000K in 2022). P-

values lower than 0.05 are printed in bold. 

 

Abundance ~Group Estimate SE Z P 
Control Before 0.005289 0.315992 1.271 0.986645 
Impact Before -0.160893 0.432054 0.678 0.709602 
Control After 1.197170 0.2856 0.348528 0.000593 *** 
Impact After -0.166899 0.2999 0.407114 0.681837 

 
  



Table S4: Pairwise comparison (Tukey post hoc test of Generalised linear model) showing 

differences in the total number of parasitoid wasps per road light (Abundance) between 

treatment groups in a combined analysis over three municipal sites. 14 luminaires per group.  

2021: n = 26 samplings (8 samplings Site 1 Alter Flugplatz, 8 samplings Site 2 Backofen 

Riedwiesen, 10 samplings Site 3 Heimbachaue; 2022: n = 29 samplings (9 samplings Site 1 

Alter Flugplatz, 7 samplings Site 2 Backofen Riedwiesen, Site 3 Heimbachaue 13 samplings). 

Treatment groups: Control sites (before): (conventional LED 4000K, HPS 2000K); Control 

sites (after): (conventional LED 4000K, HPS 2000K), Impact sites (before): (conventional 

LED 4000K, HPS 2000K); Impact sites after (tailored and shielded LED 4000K/2700K/2000K 

in 2022). P-values lower than 0.05 are printed in bold. 

 

contrast Estimate SE Df t-ratio p-value 
Control before- Impact before 0.160892942 0.4320538 56 0.37239098 0.9821998970 
Control before - Control after - 1.197170407 0.3485282 56 -3.43493086 0.0060112231 
Control before - Impact after 0.166899144 0.4071136 56 0.40995718 0.9765212216 
Impact before - Control after - 1.358063349 0.3637251 56 - 3.73376290 0.0024371413 
Impact before - Impact after 0.006006202 0.4205650 56 0.01428127 0.9999989400 
Control after- Impact after 1.364069551 0.3213565 56 4.24472385 0.0004716123 
      



Table S5: Generalised linear model showing the BACI effect on the total number of 

parasitoid wasp species per road light (Abundance) 14 luminaires per groups. 2021: n = 26 

samplings (8 samplings Site 1 Alter Flugplatz, 8 samplings Site 2 Backofen Riedwiesen, 10 

samplings Site 3 Heimbachaue; 2022: n = 29 samplings (9 samplings Site 1 Alter Flugplatz, 7 

samplings Site 2 Backofen Riedwiesen, Site 3 Heimbachaue 13 samplings). Treatment groups: 

Control sites (before): (conventional LED 4000K, HPS 2000K); Control sites (after): 

(conventional LED 4000K, HPS 2000K), Impact sites (before): (conventional LED 4000K, 

HPS 2000K); Impact sites after (tailored and shielded LED 4000K/2700K/2000K in 2022). P-

values lower than 0.05 are printed in bold. 

 

Abundance ~Group Estimate SE Z P 
Intercept 1.0144 0.1636 6.200 5.66e-10 *** 

Period (before/after) - 0.9944 0.3089 - 3.219 0.001286 ** 
Site (control/impact) - 1.1148 0.2938 - 3.795 0.000148 *** 

Period:Site 0.9762 0.4987 1.958 0.050280 
 

  



Table S6: Generalised linear model showing the effect of the treatment group on the total 

number of parasitoid wasp species per road light (Species richness) 14 luminaires per group.  

2021: n = 26 samplings (8 samplings Site 1 Alter Flugplatz, 8 samplings Site 2 Backofen 

Riedwiesen, 10 samplings Site 3 Heimbachaue; 2022: n = 29 samplings (9 samplings Site 1 

Alter Flugplatz, 7 samplings Site 2 Backofen Riedwiesen, Site 3 Heimbachaue 13 samplings). 

Treatment groups: Control sites (before): (conventional LED 4000K, HPS 2000K); Control 

sites (after): (conventional LED 4000K, HPS 2000K), Impact sites (before): (conventional 

LED 4000K, HPS 2000K); Impact sites after (tailored and shielded LED 4000K/2700K/2000K 

in 2022). P-values lower than 0.05 are printed in bold. 

 

Species richness ~Group Estimate SE Z P 
Control Before 8.045e-05 2.697e-01 0.000 0.99976 
Impact After -1.542e-01 3.934e-01 - 0.392 0.69517 

Control Before 9.742e-01 3.074e-01 3.170 0.00153** 
Impact After -1.244e-01 3.690e-01 - 0.337 0.73600 

 



Table S7: Pairwise comparison (Tukey post hoc test of Generalised linear model) showing 

differences in the total number of parasitoid wasp species per road light (Species richness) 

between treatment groups in a combined analysis over three municipal sites. 14 luminaires per 

group.  2021: n = 26 samplings (8 samplings Site 1 Alter Flugplatz, 8 samplings Site 2 

Backofen Riedwiesen, 10 samplings Site 3 Heimbachaue; 2022: n = 29 samplings (9 samplings 

Site 1 Alter Flugplatz, 7 samplings Site 2 Backofen Riedwiesen, Site 3 Heimbachaue 13 

samplings). Treatment groups: Control sites (before): (conventional LED 4000K, HPS 2000K); 

Control sites (after): (conventional LED 4000K, HPS 2000K), Impact sites (before): 

(conventional LED 4000K, HPS 2000K); Impact sites after (tailored and shielded LED 

4000K/2700K/2000K in 2022). P-values lower than 0.05 are printed in bold. 

 

contrast Estimate SE Df t-ratio p-value 
Control before- Impact before 0.15415154 0.3933980 56 0.39184623 0.979385097 
Control before - Control after - 0.97421003 0.3073598 56 - 3.16960750 0.012760656 
Control before - Impact after 0.12440110 0.3689671 56 0.33716043 0.986662119 
Impact before - Control after - 1.12836157 0.3261516 56 - 3.45962322 0.005537354 
Impact before - Impact after - 0.02975044 0.3847616 56 - 0.07732174 0.999832184 
Control after- Control after 1.09861113 0.2886752 56 3.80570000 0.001922537 
      

 
  



Table S8: Parasitoids attracted to road lights at three municipal sites in Southern Germany (Baden-Württemberg) from 2021-2022.  

Superfami
ly Family Genus Species/ 

Morphotypes Luminaire Municipal 
Site 

Starting 
date 

Sanger_Seq 
ID Sample ID 

Ceraphron
oidea 

Ceraphro
nidae 

Ceraphroni
dae Ceraphronidae sp1. Tailored LED 

4000K 
Alter 

Flugplatz 220829 SQ_2022_05
7_037 

KA_290822
_C12A 

 
 Ceraphronidae sp2. Conventional 

LED 4000K 
Alter 

Flugplatz 210927 SQ_2022_05
7_058 

KA_270921
_C9B 

 Ceraphronidae sp3. Conventional 
HPS 2000K 

Backofen 
Riedwiesen 210902 SQ_2022_05

7_093 
BR_020921_

C25A 
Chalcidoid

ea 
Encyrtida

e Blastothrix Blastothrix sp. Conventional 
LED 4000K 

Alter 
Flugplatz 220719 SQ_2022_05

7_013 
KA_190722

_C16A 

 

Copidosom
a Copidosoma sp. Conventional 

HPS 2000K Heimbachaue 220629 SQ_2022_05
7_001 

HA_290622
_C6A 

 

Encyrtidae sp1. Conventional 
LED 4000K 

Alter 
Flugplatz 210927 SQ_2022_05

7_034 
KA_270921

_C17A 

Encyrtidae sp1. Tailored LED 
2700K 

Backofen 
Riedwiesen 220916 SQ_2022_05

7_049 
BR_160922_

C22A 

Encyrtidae sp2. Conventional 
HPS 2000K Heimbachaue 220629 SQ_2022_05

7_003 
HA_290622

_C7B 
Metaphycu

s Metaphycus sp. Tailored LED 
4000K 

Alter 
Flugplatz 220719 SQ_2022_05

7_028 
KA_190722

_C13A 
Chalcidoid

ea 
Eulophida

e 
Aprostocet

us Aprostocetus sp. Conventional 
HPS 2000K 

Backofen 
Riedwiesen 220816 SQ_2022_05

7_085 
BR_160822_

C27B 
  Diglyphus Diglyphus isaea Conventional 

HPS 2000K Heimbachaue 220601 SQ_2022_05
7_002 

HA_010622
_C5A 

  Omphale Omphale lugens Conventional 
HPS 2000K Heimbachaue 210612 SQ_2022_05

7_045 
HA_120621

_C1B 
  Omphale Omphale radialis Conventional 

HPS 2000K Heimbachaue 220824 SQ_2022_05
7_039 

HA_240822
_C8A 

  Omphale Omphale sp. Conventional 
LED 4000K 

Alter 
Flugplatz 210531 SQ_2022_05

7_022 
KA_310521

_C10A 



Superfami
ly Family Genus Species Luminaire Municipal 

Site 
Starting 

date 
Sanger_Seq 

ID Sample ID 

Chalcidoid
ea 

Mymarida
e Mymaridae Mymaridae sp1. Conventional 

HPS 2000K Heimbachaue 220824 SQ_2022_05
7_025 

HA_240822
_C5A 

   Mymaridae sp1. Conventional 
HPS 2000K Heimbachaue 220824 SQ_2022_05

7_086 
HA_240822

_C7A 
   Mymaridae sp2. Tailored LED 

2700K 
Backofen 

Riedwiesen 220816 SQ_2022_05
7_027 

KA_160822
_C22A 

   Mymaridae sp3. Conventional 
HPS 2000K Heimbachaue 220817 SQ_2022_05

7_074 
HA_180822

_C7A 
Chalcidoid

ea Pirenidae Gastrancist
rus Gastrancistrus sp. Conventional 

HPS 2000K 
Backofen 

Riedwiesen 210902 SQ_2022_05
7_035 

BR_020921_
C22B 

Chalcidoid
ea 

Pteromali
dae Cratomus Cratomus 

megacephalus 
Conventional 
HPS 2000K 

Backofen 
Riedwiesen 210602 SQ_2022_05

7_010 
BR_020621_

C24A 
  Cyclogastr

ella Cyclogastrella sp. Conventional 
HPS 2000K 

Backofen 
Riedwiesen 220816 SQ_2022_05

7_073 
BR_160822_

C27A 
  Pachycrep

oideus 
Pachycrepoideus 

vindemmiae 
Tailored LED 

4000K 
Alter 

Flugplatz 221017 SQ_2022_05
7_061 

KA_171022
_C9A 

  Stenomalin
a Stenomalina sp. Conventional 

LED 4000K 
Alter 

Flugplatz 220627 SQ_2022_05
7_015 

KA_270622
_C14A 

Cynipoidea Figitidae Alloxysta Alloxysta sp. Conventional 
HPS 2000K Heimbachaue 220518 SQ_2022_05

7_038 
HA_180522

_C6A 
   Alloxysta victrix Conventional 

HPS 2000K Heimbachaue 220629 SQ_2022_05
7_050 

HA_290622
_C7A 

  Leptopilina Leptopilina 
japonica 

Conventional 
HPS 2000K 

Backofen 
Riedwiesen 220816 SQ_2022_05

7_062 
BR_160822_

C24A 
Diaprionid

ea 
Diapriida

e 
 Diapriidae sp1. Conventional 

HPS 2000K Heimbachaue 220824 SQ_2022_05
7_066 

HA_240822
_C7H 

   Diapriidae sp1. Tailored LED 
2000K Heimbachaue 220726 SQ_2022_05

7_090 
KA_260722

_C2A 
   Diapriidae sp2. Conventional 

HPS 2000K Heimbachaue 220824 SQ_2022_05
7_031 

HA_240822
_C7I 



Superfami
ly Family Genus Species Luminaire Municipal 

Site 
Starting 

date 
Sanger_Seq 

ID Sample ID 

Diaprionid
ea 

Diapriida
e 

 Diapriidae sp2. Conventional 
LED 4000K 

Alter 
Flugplatz 210927 SQ_2022_05

7_046 
KA_270921

_C9A 

   Diapriidae sp3. Conventional 
LED 4000K 

Alter 
Flugplatz 220627 SQ_2022_05

7_078 
KA_270622

_C15B 
   Diapriidae sp2. Tailored LED 

2700K 
Backofen 

Riedwiesen 220816 SQ_2022_05
7_019 

BR_160822_
C21B 

Ichneumon
oidea 

Braconida
e Alious Alious lepidus Conventional 

HPS 2000K 
Backofen 

Riedwiesen 220628 SQ_2022_05
7_068 

BR_280622_
C27A 

   Alysiinae sp. Tailored LED 
2000K Heimbachaue 220726 SQ_2022_05

7_095 
HA_260722

_C4A 
  Apantales Apantales sodalis Conventional 

HPS 2000K 
Backofen 

Riedwiesen 210902 SQ_2022_05
7_023 

BR_020921_
C22A 

Ichneumon
oidea 

Braconida
e Aphidius Aphidius 

rhopalosiphi 
Conventional 
HPS 2000K 

Backofen 
Riedwiesen 220628 SQ_2022_05

7_048 
BR_280622_

C26A 
  Asobara Asobara rufescens Conventional 

HPS 2000K 
Backofen 

Riedwiesen 210902 SQ_2022_05
7_047 

BR_020921_
C24A 

  Blacus Blacus ruficornis Conventional 
HPS 2000K Heimbachaue 220629 SQ_2022_05

7_008 
HA_290622

_C5A 
   Blacus ruficornis Conventional 

HPS 2000K Heimbachaue 220629 SQ_2022_05
7_012 

HA_290622
_C8A 

   Blacus ruficornis Conventional 
HPS 2000K Heimbachaue 220726 SQ_2022_05

7_044 
HA_260722

_C7C 
   Blacus ruficornis Conventional 

HPS 2000K Heimbachaue 220824 SQ_2022_05
7_072 

HA_240822
_C7J 

   Blacus ruficornis Conventional 
HPS 2000K Heimbachaue 220629 SQ_2022_05

7_098 
HA_290622

_C6B 
   Blacus ruficornis Conventional 

HPS 2000K Heimbachaue 220721 SQ_2022_05
7_032 

HA_210722
_C6C 

   Blacus ruficornis Conventional 
HPS 2000K Heimbachaue 220721 SQ_2022_05

7_043 
HA_210722

_C6A 



Superfami
ly Family Genus Species Luminaire Municipal 

Site 
Starting 

date 
Sanger_Seq 

ID Sample ID 

Ichneumon
oidea 

Braconida
e Blacus  Blacus ruficornis Conventional 

HPS 2000K Heimbachaue 220721 SQ_2022_05
7_091 

HA_210722
_C6B 

   Blacus ruficornis Conventional 
HPS 2000K Heimbachaue 220726 SQ_2022_05

7_067 
HA_260722

_C7B 
   Blacus ruficornis Conventional 

HPS 2000K Heimbachaue 220726 SQ_2022_05
7_079 

HA_260722
_C8B 

   Braconidae sp. Conventional 
HPS 2000K Heimbachaue 220726 SQ_2022_05

7_020 
HA_260722

_C5A 
  Dinotrema Dinotrema sp. Conventional 

HPS 2000K Heimbachaue 220629 SQ_2022_05
7_024 

HA_290622
_C8B 

   Dinotrema sp. Conventional 
HPS 2000K Heimbachaue 220721 SQ_2022_05

7_055 
HA_210722

_C8A 
   Dinotrema sp. Conventional 

LED 4000K 
Alter 

Flugplatz 220719 SQ_2022_05
7_092 

KA_190722
_C17A 

  Dolichogen
idea Dolichogenidea sp. Conventional 

HPS 2000K Heimbachaue 220629 SQ_2022_05
7_036 

HA_290622
_C8C 

  Eubazus Eubazus sp. Conventional 
LED 4000K 

Alter 
Flugplatz 210927 SQ_2022_05

7_082 
KA_270921

_C10A 
  Lipolexis Lipolexis sp. Conventional 

HPS 2000K Heimbachaue 210612 SQ_2022_05
7_069 

HA_120621
_C5A 

  Meteorus Meteorus affinis Conventional 
HPS 2000K Heimbachaue 220726 SQ_2022_05

7_084 
HA_260722

_C5B 
Ichneumon

oidea 
Ichneumo

nidae Acrotomus Acrotomus 
succinctus 

Conventional 
LED 4000K 

Alter 
Flugplatz 210927 SQ_2022_05

7_101 
KA_270921

_C14A 
  Amblyteles Amblyteles 

armatorius 
Conventional 
LED 4000K 

Alter 
Flugplatz 221017 SQ_2022_05

7_100 
KA_171022

_C15A 
  Aptesis Aptesis assimilis Conventional 

HPS 2000K 
Backofen 

Riedwiesen 210902 SQ_2022_05
7_081 

BR_020921_
C27A 

  Barycnemis Barycnemis 
angustipennis 

Conventional 
HPS 2000K Heimbachaue 220831 SQ_2022_05

7_104 
HA_310822

_C8A 



Superfami
ly  Family Genus Species Luminaire Municipal 

Site 
Starting 

date 
Sanger_Seq 

ID Sample ID 

Ichneumon
oidea 

Ichneumo
nidae 

Cratichneu
mon Cratichneumon sp. Conventional 

HPS 2000K 
Backofen 

Riedwiesen 220830 SQ_2022_05
7_105 

BR_300822_
C27A 

   Ctenopelmatinae sp. Conventional 
LED 4000K 

Alter 
Flugplatz 210927 SQ_2022_05

7_097 
KA_270921

_C16A 
  Diadegma Diadegma 

fenestrale 
Conventional 
LED 4000K 

Alter 
Flugplatz 210927 SQ_2022_05

7_070 
KA_270921

_C15A 
  Endasys Endasys sp. Conventional 

HPS 2000K Heimbachaue 210818 SQ_2022_05
7_106 

HA_180821
_C1A 

  Gelis Gelis sp. Conventional 
HPS 2000K 

Backofen 
Riedwiesen 210602 SQ_2022_05

7_059 
BR_020621_

C23A 
   Gelis sp. Conventional 

HPS 2000K Heimbachaue 210804 SQ_2022_05
7_009 

HA_040821
_C2A 

   Gelis sp. Conventional 
LED 4000K 

Alter 
Flugplatz 210816 SQ_2022_05

7_011 
KA_160821

_C18A 
   Gelis sp. Conventional 

LED 4000K 
Alter 

Flugplatz 220915 SQ_2022_05
7_056 

KA_150922
_C15A 

  Metopius Metopius 
fuscipennis 

Conventional 
HPS 2000K 

Backofen 
Riedwiesen 220830 SQ_2022_05

7_103 
BR_300822_

C26A 
  Netelia Netelia sp. Tailored LED 

2000K Heimbachaue 220726 SQ_2022_05
7_102 

HA_260722
_C1A 

  Stenomacr
us 

Stenomacrus 
affinitor 

Conventional 
HPS 2000K 

Backofen 
Riedwiesen 220628 SQ_2022_05

7_060 
BR_280622_

C24A 
  Temelucha Temelucha sp. Conventional 

LED 4000K 
Alter 

Flugplatz 220627 SQ_2022_05
7_099 

KA_270622
_C15A 

Platygastr
oidea 

Platygastr
idae Amblyaspis Amblyaspis sp. Conventional 

HPS 2000K 
Backofen 

Riedwiesen 210602 SQ_2022_05
7_071 

BR_020621_
C22A 

   Amblyaspis sp. Conventional 
HPS 2000K 

Backofen 
Riedwiesen 220830 SQ_2022_05

7_064 
BR_300822_

C28A 
   Amblyaspis sp. Conventional 

HPS 2000K Heimbachaue 210612 SQ_2022_05
7_033 

HA_120621
_C1A 



Superfami
ly  Family Genus Species Luminaire Municipal 

Site 
Starting 

date 
Sanger_Seq 

ID Sample ID 

Platygastr
oidea 

Platygastr
idae Amblyaspis Amblyaspis sp. Conventional 

HPS 2000K Heimbachaue 210831 SQ_2022_05
7_021 

HA_310821
_C5A 

   Amblyaspis sp. Conventional 
HPS 2000K Heimbachaue 220705 SQ_2022_05

7_005 
HA_050722

_C7A 
   Amblyaspis sp. Conventional 

HPS 2000K Heimbachaue 220705 SQ_2022_05
7_088 

HA_050722
_C5A 

   Amblyaspis sp. Conventional 
HPS 2000K Heimbachaue 220726 SQ_2022_05

7_006 
HA_260722

_C8A 
   Amblyaspis sp. Conventional 

HPS 2000K Heimbachaue 220824 SQ_2022_05
7_029 

HA_240822
_C5C 

   Amblyaspis sp. Conventional 
HPS 2000K Heimbachaue 220824 SQ_2022_05

7_030 
HA_240822

_C7E 
   Amblyaspis sp. Conventional 

HPS 2000K Heimbachaue 220824 SQ_2022_05
7_041 

HA_240822
_C6D 

   Amblyaspis sp. Conventional 
HPS 2000K Heimbachaue 220824 SQ_2022_05

7_042 
HA_240822

_C7F 
   Amblyaspis sp. Conventional 

HPS 2000K Heimbachaue 220824 SQ_2022_05
7_053 

HA_240822
_C7B 

   Amblyaspis sp. Conventional 
HPS 2000K Heimbachaue 220824 SQ_2022_05

7_054 
HA_240822

_C7G 
   Amblyaspis sp. Conventional 

HPS 2000K Heimbachaue 220824 SQ_2022_05
7_065 

HA_240822
_C7C 

   Amblyaspis sp. Conventional 
HPS 2000K Heimbachaue 220824 SQ_2022_05

7_077 
HA_240822

_C7D 
   Amblyaspis sp. Conventional 

HPS 2000K Heimbachaue 220824 SQ_2022_05
7_089 

HA_240822
_C5D 

   Amblyaspis sp. Conventional 
LED 4000K 

Alter 
Flugplatz 220531 SQ_2022_05

7_040 
KA_310522

_C17A 
   Amblyaspis sp. Tailored LED 

2700K 
Backofen 

Riedwiesen 220816 SQ_2022_05
7_018 

BR_160822_
C21A 



Superfami
ly Family Genus Species Luminaire Municipal 

Site 
Starting 

date 
Sanger_Seq 

ID Sample ID 

Platygastr
oidea 

Platygastr
idae Inostemma Inostemma sp. Conventional 

HPS 2000K 
Backofen 

Riedwiesen 210602 SQ_2022_05
7_083 

BR_020621_
C24B 

   Inostemma sp. Tailored LED 
2700K Heimbachaue 220817 SQ_2022_05

7_052 
HA_180822

_C2A 
   Platygastridae sp. Tailored LED 

2700K Heimbachaue 220518 SQ_2022_05
7_017 

HA_180522
_C1A 

  Synopeas Synopeas sp. Tailored LED 
2000K Heimbachaue 220824 SQ_2022_05

7_076 
HA_240822

_C3A 
 Scelionida

e Scelionidae Scelionidae sp1. Conventional 
LED 4000K 

Alter 
Flugplatz 220719 SQ_2022_05

7_014 
KA_190722

_C14A 
   Scelionidae sp2. Conventional 

LED 4000K 
Alter 

Flugplatz 210630 SQ_2022_05
7_094 

KA_300621
_C16A 

Proctotrup
oidea 

Proctotru
pidae Exallonyx Exallonyx nixoni Conventional 

HPS 2000K Heimbachaue 220726 SQ_2022_05
7_051 

HA_260722
_C6A 

   Exallonyx sp. Conventional 
HPS 2000K Heimbachaue 220726 SQ_2022_05

7_007 
HA_260722

_C7A 
  Proctotrup

es Proctotrupes sp. Tailored LED 
2700K 

Backofen 
Riedwiesen 220628 SQ_2022_05

7_080 
BR_280622_

C23A 
   Proctotrupes sp. Tailored LED 

2700K 
Backofen 

Riedwiesen 220628 SQ_2022_05
7_107 

BR_280622_
C19A 

   Proctotrupinae sp. Conventional 
HPS 2000K Heimbachaue 210612 SQ_2022_05

7_057 
HA_120621

_C7A 
   Proctotrupinae sp. Conventional 

HPS 2000K Heimbachaue 220831 SQ_2022_05
7_026 

HA_310822
_C6A 

   Proctotrupinae sp. Conventional 
HPS 2000K Heimbachaue 220824 SQ_2022_05

7_016 
HA_240822

_C5B 
   Proctotrupinae sp. Conventional 

HPS 2000K Heimbachaue 220824 SQ_2022_05
7_063 

HA_240822
_C6A 

   Proctotrupinae sp. Conventional 
HPS 2000K Heimbachaue 220824 SQ_2022_05

7_075 
HA_240822

_C6B 



Superfami
ly Family Genus Species Luminaire Municipal 

Site 
Starting 

date 
Sanger_Seq 

ID Sample ID 

Proctotrup
oidea 

Proctotru
pidae 

 Proctotrupinae sp. Conventional 
HPS 2000K Heimbachaue 220824 SQ_2022_05

7_087 
HA_240822

_C6C 
   Proctotrupinae sp. Tailored LED 

2000K Heimbachaue 220824 SQ_2022_05
7_004 

HA_240822
_C2A 

 
  



Table S9: List of identified species examined both morphologically and molecularly. Abbreviations: AF=Alter Flugplatz, BR=Backofen 

Riedwiesen, HA=Heimbachaue, IGB=Leibniz Institute Berlin, Müggelseedamm 310, AIM=Advanced Identification GmbH Leipzig 

Loc
ality 

Species 
 
 

Specimen
-ID Luminaire AIM-ID 

Collect
ion 

Date 

Sequen
cer 

Sequen
ce 

length 
(bp) 

Depository 

Sequence 
Data 

repository 

AF 
Acrotomus succinctus 
(Gravenhorst 1829) 

KA_2709
21_C14A 

Conventional 
LED 4000K 

SQ_2022
_057_10
1 

27.09.2
1 AIM 

603 
IGB 

10.6084/m9.
figshare.262
06229 

BR 
Aliolus lepidus (Haliday 
1835) 

BR_28062
2_C27A 

Conventional 
HPS 2000K 
cylinder 

SQ_2022
_057_06
8 

28.06.2
2 AIM 

654 
IGB 

10.6084/m9.
figshare.262
06229 

HA 
Alloxysta victrix (Westwood 
1833) 

HA_2906
22_C7A 

Conventional 
HPS 2000K 
bow-shaped 

SQ_2022
_057_05
0 

29.06.2
2 AIM 

637 
IGB 

10.6084/m9.
figshare.262
06229 

AF 
Amblyteles armatorius 
(Forster 1771) 

KA_1710
22_C15A 

Conventional 
LED 4000K 

SQ_2022
_057_10
0 

17.10.2
2 AIM 

606 
IGB 

10.6084/m9.
figshare.262
06229 

BR 
Apanteles sodalis (Haliday 
1834) 

BR_02092
1_C22A 

Conventional 
HPS 2000K 
cylinder 

SQ_2022
_057_02
3 

02.09.2
1 AIM 

587 
IGB 

10.6084/m9.
figshare.262
06229 

BR 
Aphidius rhopalosiphi (De 
Stefani Perez 1902) 

BR_28062
2_C26A 

Conventional 
HPS 2000K 
cylinder 

SQ_2022
_057_04
8 

28.06.2
2 AIM 639 IGB 

10.6084/m9.
figshare.262
06229 

BR 
Aptesis assimilis 
(Gravenhorst 1829) 

BR_02092
1_C27A 

Conventional 
HPS 2000K 
cylinder 

SQ_2022
_057_08
1 

02.09.2
1 AIM 625 IGB 

10.6084/m9.
figshare.262
06229 

BR 
Asobara rufescens (Forster 
1862) 

BR_02092
1_C24A 

Conventional 
HPS 2000K 
cylinder 

SQ_2022
_057_04
7 

03.09.2
1 AIM 614 IGB 

10.6084/m9.
figshare.262
06229 



Loc
ality Species Specimen

-ID Luminaire AIM-ID 
Collect
ion 
Date 

Sequen
cer 

Sequen
ce 
length 
(bp) 

Depository 

Sequence 
Data 
repository 

HA 
Barycnemis angustipennis 
(Holmgren 1860) 

HA_3108
22_C8A 

Conventional 
HPS 2000K 
bow-shaped 

SQ_2022
_057_10
4 

31.08.2
2 AIM 579 IGB 

10.6084/m9.
figshare.262
06229 

HA 
Blacus ruficornis (Nees 
1811) 

HA_2906
22_C5A 

Conventional 
HPS 2000K 
bow-shaped 

SQ_2022
_057_00
8 

29.06.2
2 AIM 635 IGB 

10.6084/m9.
figshare.262
06229 

HA 
Blacus ruficornis (Nees 
1811) 

HA_2906
22_C8A 

Conventional 
HPS 2000K 
bow-shaped 

SQ_2022
_057_01
2 

29.06.2
2 AIM 598 IGB 

10.6084/m9.
figshare.262
06229 

HA 
Blacus ruficornis (Nees 
1811) 

HA_2607
22_C7C 

Conventional 
HPS 2000K 
bow-shaped 

SQ_2022
_057_04
4 

26.07.2
2 AIM 307 IGB 

10.6084/m9.
figshare.262
06229 

HA 
Blacus ruficornis (Nees 
1811) 

HA_2408
22_C7J 

Conventional 
HPS 2000K 
bow-shaped 

SQ_2022
_057_07
2 

24.08.2
2 AIM 634 IGB 

10.6084/m9.
figshare.262
06229 

BR 
Cratomus megacephalus 
(Fabricius 1793) 

BR_02062
1_C24A 

Conventional 
HPS 2000K 
cylinder 

SQ_2022
_057_01
0 

02.06.2
1 AIM 644 IGB 

10.6084/m9.
figshare.262
06229 

AF 
Diadegma fenestrale 
(Holgren 1860) 

KA_2709
21_C15A 

Conventional 
LED 4000K 

SQ_2022
_057_07
0 

27.09.2
1 AIM 647 IGB 

10.6084/m9.
figshare.262
06229 

HA 
Diglyphus isaea (Walker 
1838 

HA_0106
22_C5A 

Conventional 
HPS 2000K 
bow-shaped 

SQ_2022
_057_00
2 

01.06.2
2 AIM 646 IGB 

10.6084/m9.
figshare.262
06229 

HA 
Exallonyx nixoni (Townes 
1981) 

HA_2607
22_C6A 

Conventional 
HPS 2000K 
bow-shaped 

SQ_2022
_057_05
1 

26.07.2
2 AIM 301 IGB 

10.6084/m9.
figshare.262
06229 



Loc
ality Species Specimen

-ID Luminaire AIM-ID 
Collect
ion 
Date 

Sequen
cer 

Sequen
ce 
length 
(bp) 

Depository 

Sequence 
Data 
repository 

BR 
Leptopilina japonica 
(Novković & Kimura 2011) 

BR_16082
2_C24A 

Conventional 
HPS 2000K 
cylinder 

SQ_2022
_057_06
2 

16.08.2
2 AIM 598 IGB 

10.6084/m9.
figshare.262
06229 

HA 
Meteorus affinis (Wesmael 
1835) 

HA_2607
22_C5B 

Conventional 
HPS 2000K 
bow-shaped 

SQ_2022
_057_08
4 

26.07.2
2 AIM 618 IGB 

10.6084/m9.
figshare.262
06229 

BR 
Metopius fuscipennis 
(Wesmael 1849) 

BR_30082
2_C26A 

Conventional 
HPS 2000K 
cylinder 

SQ_2022
_057_10
3 

30.08.2
2 AIM 612 IGB 

10.6084/m9.
figshare.262
06229 

HA 
Omphale lugens (Nees 
1834) 

HA_1206
21_C1B 

Conventional 
HPS 2000K 
bow-shaped 

SQ_2022
_057_04
5 

12.06.2
1 AIM 

573 
IGB 

10.6084/m9.
figshare.262
06229 

HA 
Omphale radialis (Thomson 
1878) 

HA_2408
22_C8A 

Conventional 
HPS 2000K 
bow-shaped 

SQ_2022
_057_03
9 

24.08.2
2 AIM 

278 
IGB 

10.6084/m9.
figshare.262
06229 

AF 

Pachycrepoideus 
vindemmiae (Rondani 
1875) 

KA_1710
22_C9A 

Tailored LED 
4000K 

SQ_2022
_057_06
1 

12.10.2
2 AIM 297 IGB 

10.6084/m9.
figshare.262
06229 

BR 
Stenomacrus affinitor 
(Aubert 1981) 

BR_28062
2_C24A 

Conventional 
HPS 2000K 
cylinder 

SQ_2022
_057_06
0 

28.06.2
2 AIM 633 IGB 

10.6084/m9.
figshare.262
06229 

 
  



Table S10: Identified species, distribution in Germany and Baden-Württemberg. Species not previously reported in Baden-Württemberg in 

the literature or the Global Biodiversity Information Facility (GBIF) are printed in bold and shaded in grey. 

Family/Subfamily  
Species Host 

Presence/ 
Absence 
Germany 

GBIF 

Presence/Absence 
Baden-

Württemberg 
GBIF 

Other Reports 
 

Ichneumonidae 
Tryphoninae 

Acrotomus 
succinctus Symphyta 1 (+) (+) 

2 (Germany: Baden-Württemberg); 3 (Britain); 4 
(Switzerland); 5 (Netherlands) 

Braconidae 
Brachistinae 

Aliolus 
lepidus Coleoptera 6 (+) (-) 

7 (Germany); 6 (Bulgaria, Czech Republic, 
Germany); 8 (Germany: Schleswig-Holstein, 
Lower Saxony) 

Figitidae 
Charipinae 

Alloxysta 
victrix 

Hyperparasitoid 
Aphidiinae 8 (+) (-) 

9 (Germany: Baden-Württemberg); 10 (Norway); 8 
(Germany: Schleswig-Holstein, Lower Saxony) 

Ichneumonidae 
Ichneumoninae 

Amblyteles 
armatorius 

Lepidoptera 11 
Xestia, Noctua  (+) (+) 4 (Switzerland); 3(Britain) 

Braconidae 
Microgastrinae 

Apanteles 
sodalis 

Lepidoptera 1 
Tortricidae  (-) (-) 7 (Germany); Aydoǧdu (2014) 12 (Turkey) 

Braconidae 
Aphidiinae 

Aphidius 
rhopalosiphi Aphididae 13 (+) (-) 

7 (Germany); 8  (Germany: Schleswig-Holstein, 
Lower Saxony) 

Ichneumonidae 
Cryptinae 

Aptesis 
assimilis Symphyta 14 (+) (+) 15 (Germany: Baden-Württemberg); 3 (Britain) 

Braconidae 
Alysiinae 

Asobara 
rufescens Diptera 16 (+) (-) 7 (Germany); 16 (North-America) 

Braconidae 
Tersilochinae 

Barycnemis 
angustipennis Coleoptera 17 (+) (+) 

15 (Germany: Baden-Württemberg); Klopfstein 
(2019) 4 (Switzerland); 3 (Britain) 

Braconidae 
Brachistinae 

Blacus 
ruficornis Coleoptera 14 (+) (-) 7 (Germany); 18 (Britain, Germany: Bavaria) 

Pteromalidae 
Pteromalinae 

Cratomus 
megacephalus Unknown 19 (+) (+) 

20 (Germany), 21 (Germany); 19 (Poland 22 
(Romania) 



Family/Subfamily Species Host 

Presence/ 
Absence 
Germany 

GBIF 

Presence/Absence 
Baden-

Württemberg 
GBIF 

Other Reports 
 

Ichneumonidae 
Campopleginae 

Diadegma 
fenestrale 

Lepidoptera 23,24 
Plutella xylostella  (+) (-) 

3 (Britain); 4 (Switzerland); 25 (Germany: Baden-
Württemberg) 

Eulophidae 
Eulophinae 

Diglyphus 
isaea Diptera 26 (+) (-) 20 (Germany); 26 (Netherlands) 

Proctotrupidae 
Proctotrupinae 

Exallonyx 
nixoni Unknown 14,27 (+) (-) 28 (Iran); 27 (Britain) 

Figitidae 
Eucoilinae 

Leptopilina 
japonica Diptera 29 (+) (+) 

29 (Germany: Baden-Württemberg); 30 (Italy); 16 
(North-America) 

Braconidae 
Euphorinae 

Meteorus 
affinis Lepidoptera 31 (-) (-) 

7 (Germany); 31, Stigenberg & Shaw (2013) 
(Europe, Korea, China, Russia) 

Ichneumonidae 
Metopiinae 

Metopius 
fuscipennis Lepidoptera 14 (+) (+) 

4 (Switzerland); 15 (Germany: Baden-
Württemberg) 

Eulophidae 
Entedoniae Omphale lugens Cecidomyiidae 

(Diptera)   32 (+) (-) 20 (Germany); 33 (Netherlands) 

Eulophidae 
Entedoniae Omphale radialis Cecidomyiidae 

(Diptera)  32 (+) (-) 
20 (Germany); 33 (Netherlands, France, 
Germany: Northrhine-Westphalia, Rheinland-
Pfalz) 

Pteromalidae 
Pachyneurinae 

Pachycrepoideus 
vindemmiae Diptera 34 (-) (-) 

35 (Germany: Schleswig-Holstein); 20 (Germany); 
34 (Germany: Baden-Württemberg); 36 
(Switzerland); 16 (North-America) 

Ichneumonidae 
Orthocentrinae 

Stenomacrus 
affinitor Unknown 1 (+) (-) 37 (Finland); 38(Iran) 

 



Table S11: Classification of existing lighting before (2021) and after (2022) conversion of half 

of the luminaires at three municipal sites in Baden-Württemberg. 

 
Site 1 Alter Flugplatz. 

Karlsruhe 

Backofen Riedwiesen. 

Brühl 

Heimbachaue. 

Betzweiler 

Coordinates 49.02107968828992. 
8.37779407517844 

49.41185086276461. 
8.519436152709618 

48.363683514004585. 
8.481609229369308 

Habitat Dry and sandy 
Oligotrophic grasslands 

Damp meadows. 
Wet floodplains 

Wet Floodplain 
vegetation. Semi-arid 
grassland 

Traffic usage Cycle path. No motorised 
vehicles. pedestrians 

Residential street <30km/h. 
Motorised vehicles + 
sidewalk 

marketplace + parking lot. 
Slow Motorised vehicles 

Pollution class Extreme Very high Low 

Light regime Urban Peri-urban Rural 

 
2021 

 

Luminaire Trilux Lumega 700 Abele Geiger Trend Hess Barcelona 

Illuminant LED HPS HPS 

Mean (lux) 9.5 3.1 5.1 

Height (m) 4.5 3.5 3.5 

Spectrum (K) 4000 2000 2000 

Number 10 10 8 

Sample events 8 8 

10 (3 nights with part-

time-illumination 

(technical problems) 

2022 

Luminaire Selux Tal + shield Selux Tal + shield Selux Beta + shield 

Illuminant LED LED LED 

Mean (lux) 9.2 3.1 5.2 

Height (m) 4.5 3.5 3.5 

Spectrum (K) 4000 2700 2700 

Number 5 5 4 

Controls 5 5 4 

Sample events 9 7 
8 (+ 5 samplings with 

2000K) 

    

  



 

Figure S1: Total number of Hymenoptera per family/subfamily (colour coded) attracted to 

road lights at three municipal sites from 2021-2022 in Southern Germany (Baden-

Württemberg). Site 1 Alter Flugplatz n=17 samplings, 10 luminaires per treatment (conversion 

from conventional LED 4000K to tailored LED 4000K), Site 2 Backofen Riedwiesen n=15 

samplings, 10 luminaires per treatment (conversion from conventional HPS cylinder 2000K to 

tailored LED 2700K). Site 3 Heimbachaue = 23 samplings, 4 luminaires per treatment 

(conversion from conventional bell-shaped HPS 2000K to tailored LED 2700K (includes 5 

control samplings with tailored LED in a 2000K configuration).  

  



 

Figure S2: Total number of parasitoid wasps (bars) per control/impact sites before (2021) 

and after (2022) conversion of the luminaires at the impact sites to tailored and shielded LED. 

A: Site 1 Alter Flugplatz, urban, n=8 samplings 2021,9 samplings 2022, 5 luminaires per 

control/impact (conversion from conventional LED 4000K to tailored LED 4000K), B: Site 2 

Backofen Riedwiesen n=7 samplings 2021, 8 samplings 2022, 5 luminaires per control/impact 

(conversion from conventional HPS cylinder 2000K to tailored LED 2700K). C: Site 3 

Heimbachaue n=10 samplings 2021, 8 samplings 2022, 4 luminaires per control/impact 

(conversion from conventional bell-shaped HPS 2000K to tailored LED 2700K, D: Site 3 



Heimbachaue: 5 samplings, 4 luminaires per control/impact (HPS 2000K vs. tailored LED 

2000K).  

  



Acrotomus succinctus (Ichneumonidae) 

 
Sanger_ID: SQ_2022_057_101 
Data_ID: KA_270921_C14A (conventional LED 4000K) 
 
 

 
 
Figure S3: Acrotomus succinctus 



 
 

Figure S4: Global Biodiversity Information Facility (GBIF) Webpage Acrotomus Succinctus  



Aliolus lepidus (Braconidae) 
 
Sanger_ID: SQ_2022_057_068 
Data_ID: BR_280622_C27A (conventional HPS 2000K) 
 
 

 
 
Figure S5: Aliolus lepidus 



 
 
 
Figure S6: Global Biodiversity Information Facility (GBIF) Webpage Aliolus lepidus 
  



Alloxysta sp. (Figitidae) 
 
Sanger_ID: SQ_2022_057_038 
Data_ID: HA_180522_C6A (conventional HPS 2000K) 
 
 

 

Figure S7: Alloxysta sp. 



 
 
Figure S8: Global Biodiversity Information Facility (GBIF) Webpage Alloxysta  



Alloxysta victrix (Figitidae) 
 
Sanger_ID: SQ_2022_057_050 
Data_ID: HA_290622_C7A (conventional HPS 2000K) 
 
 

 
 
Figure S9: Alloxysta victrix 



 
 
Figure S10: Global Biodiversity Information Facility (GBIF) Webpage Alloxysta victrix 
 
  



Amblyaspis sp. (Platygastridae) 
 

 
 
Figure S11: Global Biodiversity Information Facility (GBIF) Webpage Amblyaspis 
 
  



Sanger_ID: SQ_2022_057_005 
Data_ID: HA_050722_C7A (conventional HPS 2000K) 
 

 
 
Figure S12: Amblyaspis sp.   
  



Sanger-ID: SQ_2022_057_006 
Data-ID: HA_260722_C8A (conventional HPS 2000K) 
 

 
 
Figure S13: Amblyaspis sp.  
  



Sanger-ID: SQ_2022_057_018 
Data-ID: BR_160822_C21A (conventional HPS 2000K) 
 

 
 
Figure S14: Amblyaspis sp. 
  



Sanger-ID: SQ_2022_057_021 
Data-ID: HA_310821_C5A (conventional HPS 2000K) 
 
 

 
 
Figure S15: Amblyaspis sp.  
  

BOLD Grade ID: 98.99% Platygastridae 
BIN:  BOLD:AAG7885 
 



Sanger-ID: SQ_2022_057_029 
Data-ID: HA_240822_C5C (conventional HPS 2000K) 
 
 

 
 
Figure S16: Amblyaspis sp. 
 



Sanger-ID: SQ_2022_057_030 
Data-ID: HA_240822_C7E (conventional HPS 2000K) 
 
 

 
 
Figure S17: Amblyaspis sp. 
  



Sanger-ID: SQ_2022_057_033 
Data-ID: HA_120621_C1A (conventional HPS 2000K) 
 
 
 

 
 
Figure S18: Amblyaspis sp.   
 



Sanger-ID: SQ_2022_057_040 
Data-ID: KA_310522_C17A (conventional LED 4000K) 
 
 
 
 

 
 
Figure S19: Amblyaspis sp.  
  



Sanger-ID: SQ_2022_057_041 
Data-ID: HA_240822_C6D (conventional HPS 2000K) 
 
 
 

 
 
Figure S20: Amblyaspis sp.  
  



Sanger-ID: SQ_2022_057_042 
Data-ID: HA_240822_C7F (conventional HPS 2000K) 
 

 
 
Figure S21 Amblyaspis sp. 
  



Sanger-ID: SQ_2022_057_053 
Data-ID: HA_240822_C7B (conventional HPS 2000K) 
 
 

 
 
Figure S22: Amblyaspis sp. 



Sanger-ID: SQ_2022_057_054 
Data-ID: HA_240822_C7G (conventional HPS 2000K) 
 

 
 
Figure S23: Amblyaspis sp. 
  



Sanger-ID: SQ_2022_057_064 
Data-ID: BR_300822_C28A (conventional HPS 2000K) 
 
 

 
 
Figure S24 Amblyaspis sp.  
  



Sanger-ID: SQ_2022_057_065 
Data-ID: HA_240822_C7C (conventional HPS 2000K) 
 
 
 

 
 
Figure S25: Amblyaspis sp. 
  



Sanger-ID: SQ_2022_057_071 
Data-ID: BR_020621_C22A (conventional HPS 2000K) 
 

 
 
Figure S26: Amblyaspis sp.   
  



Sanger-ID: SQ_2022_057_077 
Data-ID: HA_240822_C7D (conventional HPS 2000K) 
 
 

 
 
Figure S27: Amblyaspis sp.  
  



Sanger-ID: SQ_2022_057_088 
Data-ID: HA_050722_C5A (conventional HPS 2000K) 
 
 

 
 
Figure S28: Amblyaspis sp.   



Sanger-ID: SQ_2022_057_089 
Data-ID: HA_240822_C5D (conventional HPS 2000K) 
 
 
 
 

 
 
Figure S29 Amblyaspis sp. 
  



Amblyteles armatorius (Ichneumonidae) 
 

 
 
Figure S30: Global Biodiversity Information Facility (GBIF) Webpage Amblyteles armatorius 



Sanger_ID: SQ_2022_057_100 
Data_ID: KA_171022_C15A (conventional LED 4000K) 
 

 

Figure S31 Amblyteles armatorius 



Apanteles sodalis (Braconidae) 
 
Sanger_ID: SQ_2022_057_023 
Data_ID: BR_020921_C22A (conventional HPS 2000K) 
 

 

Figure S32: Apanteles sodalis 



 
 
 

Figure S33: Global Biodiversity Information Facility (GBIF) Webpage Apanteles sodalis 



Aphidius rhopalosiphi (Braconidae) 
 
 
Sanger_ID: SQ_2022_057_048 
Data_ID: BR_280622_C26A (conventional HPS 2000K) 
 
 

 

Figure S34: Aphidius rhopalosiphi 

NCBI Grade ID: 99.1% Aphidius rhopalosiphi 
Accession ID: KP983633 



 
 

Figure S35: Global Biodiversity Information Facility (GBIF) Webpage Aphidius rhopalosiphi  



 Aprostocetus sp. (Eulophidae) 
 
 
Sanger_ID: SQ_2022_057_085 
Data_ID: BR_160822_C27B (conventional HPS 2000K) 
 
 
 
 
 
 
 
No photo available 
 
 BOLD Grade ID: 96.99% Aprostocetus 

BIN: BOLD:ADS2460 



 
 
Figure S36: Global Biodiversity Information Facility (GBIF) Webpage Aprostocetus 18.12.23 

 
 
 
  



Aptesis assimilis (Ichneumonidae) 
 
 
Sanger_ID: SQ_2022_057_081 
Data_ID: BR_020921_C27A (conventional HPS 2000K) 
 

 
 
Figure S37 Aptesis Assimilis 

 



 
 
Figure S38: Global Biodiversity Information Facility (GBIF) Webpage Aptesis assimilis 

 



Asobara rufescens (Braconidae) 
 
Sanger_ID: SQ_2022_057_047 
Data_ID: BR_020921_C24A (conventional HPS 2000K) 
 

 
 
Figure S39: Asobara rufescens 

 



 
 

Figure S40: Global Biodiversity Information Facility (GBIF) Webpage Asobara rufescens   



Barycnemis angustipennis (Ichneumonidae) 
 
 
Sanger_ID: SQ_2022_057_104 
Data_ID: HA_310822_C8A (conventional HPS 2000K) 
 
 
 

 

Figure S41: Barycnemis angustipennis 



 

Figure S42: Global Biodiversity Information Facility (GBIF) Webpage Barycnemis 

angustipennis 

  



Braconidae sp. (Braconidae) 
 
Sanger_ID: SQ_2022_057_020 
Data_ID: HA_260722_C5A (conventional HPS 2000K) 
 
 
 

 
 

Figure S43: Braconidae sp.  

  



Blacus ruficornis (Braconidae) 
 

 

Figure S44: Global Biodiversity Information Facility (GBIF) Webpage Blacus ruficornis 



Sanger_ID: SQ_2022_057_008 
Data_ID: HA_290622_C5A (conventional HPS 2000K) 
 

 
 

Figure S45: Blacus ruficornis 

 
  



Sanger_ID: SQ_2022_057_012 
Data_ID: HA_290622_C8A (conventional HPS 2000K) 
 

 
 

Figure S46: Blacus ruficornis 

 
  



Sanger_ID: SQ_2022_057_044 
Data_ID: HA_260722_C7C (conventional HPS 2000K) 
 

 
 

Figure S47: Blacus ruficornis 

  



Sanger_ID: SQ_2022_057_072 
Data_ID: HA_240822_C7J (conventional HPS 2000K) 
 
 

 
 

Figure S48: Blacus ruficornis 

 
  



Sanger_ID: SQ_2022_057_032 
Data_ID: HA_210722_C6C (conventional HPS 2000K) 
 
 

 
 

Figure S49: Blacus ruficornis  



Sanger_ID: SQ_2022_057_043 
Data_ID: HA_210722_C6A (conventional HPS 2000K) 
 

 
 

Figure S50: Blacus ruficornis   



Sanger_ID: SQ_2022_057_067 
Data_ID: HA_260722_C7B (conventional HPS 2000K) 
 

 

Figure S51: Blacus ruficornis   



Sanger_ID: SQ_2022_057_079 
Data_ID: HA_260722_C8B (conventional HPS 2000K) 
 
 

 
 

Figure S52: Blacus ruficornis   



Sanger_ID: SQ_2022_057_091 
Data_ID: HA_210722_C6B (conventional HPS 2000K) 
 

 
 

Figure S53: Blacus ruficornis   



Sanger_ID: SQ_2022_057_098 
Data_ID: HA_290622_C6B (conventional HPS 2000K) 
 
 

 
 

Figure S54: Blacus ruficornis   



Blastothrix sp. (Encyrtidae) 
 
Sanger_ID: SQ_2022_057_013 
Data_ID: KA_190722_C16A (conventional LED 4000K) 
 
 

 
 

Figure S55: Blastothrix sp.  

 



 

Figure S56: Global Biodiversity Information Facility (GBIF) Webpage Blastothrix  

  



Ceraphronidae sp1. (Ceraphronidae) 
 
 
 
Sanger_ID: SQ_2022_057_037 
Data_ID: KA_290822_C12A (tailored LED 4000K) 
 

 
 

Figure S57 Ceraphronidae sp1. 

  



Ceraphronidae sp2. (Ceraphronidae) 
 
 
Sanger_ID: SQ_2022_057_058 
Data_ID: KA_270921_C9B (conventional LED 4000K) 
 
 

 
 

Figure S58: Ceraphronidae sp2. 

  



Ceraphronidae sp3. (Ceraphronidae) 
 
Sanger_ID: SQ_2022_057_093 
Data_ID: BR_020921_C25A (conventional HPS 2000K) 
 
 

 
 

Figure S59: Ceraphronidae sp3. 



 
 
Figure S60: Global Biodiversity Information Facility (GBIF) Webpage Ceraphronidae 
 



Copidosoma sp. (Encyrtidae) 
 
Sanger_ID: SQ_2022_057_001 
Data_ID: HA_290622_C6A (conventional HPS 2000K) 
 
 

 
 
Figure S61: Copidosoma sp. 
 
 
 



 

 

Figure S62: Global Biodiversity Information Facility (GBIF) Webpage Copidosoma  



Cratichneumon sp. (Ichneumonidae) 

 

 

Figure S63 Global Biodiversity Information Facility (GBIF) Webpage Cratichneumon  



Sanger_ID: SQ_2022_057_105 
Data_ID: BR_300822_C27A (conventional HPS 2000K) 
 

 
 
 

Figure S64: Cratichneumon sp. 



Cratomus megacephalus (Pteromalidae) 

 
 

Figure S65: Global Biodiversity Information Facility (GBIF) Webpage Cratomus 

megacephalus 



Sanger_ID: SQ_2022_057_010 
Data_ID: BR_020621_C24A (conventional HPS 2000K) 
 
 

 
 

Figure S66: Cratomus megacephalus 

  



Cyclogastrella sp. (Pteromalidae) 

 
 

Figure S67: Global Biodiversity Information Facility (GBIF) Webpage Cyclogastrella  

 



Sanger_ID: SQ_2022_057_073 
Data_ID: BR_160822_C27A (conventional HPS 2000K) 
 
 
 

 
 
Figure S68: Cyclogastrella sp. (cf simplex) 
   



Diadegma fenestrale (Ichneumonidae) 

 
 

Figure S69: Global Biodiversity Information Facility (GBIF) Webpage Diadegma fenestrale 



Sanger_ID: SQ_2022_057_070 
Data_ID: KA_270921_C15A (conventional LED 4000K) 
 
 

 
 

Figure S70: Diadegma fenestrale 

  



Diapriidae sp. (Diapriidae) 
 
Sanger_ID: SQ_2022_057_066 
Data_ID: HA_240822_C7H (conventional HPS 2000K) 
 
 
 

 
 

Figure S71: Diapriidae sp1.  

 
 
  



Sanger-ID: SQ_2022_057_090 
Data_ID: KA_260722_C2A (conventional LED 4000K) 
 
 

.  
 
Figure S72: Diapriidae sp1. 
  



Sanger_ID: SQ_2022_057_031 
Data_ID: HA_240822_C7I (Conventional HPS 2000K) 
 
 

 
 
Figure S73: Diapriidae sp2. 
 
 
 
 
 
  



Sanger_ID: SQ_2022_057_019 
Data_ID: BR_160822_C21B (conventional HPS 2000K) 
 

 
 
 
Figure S74: Diapriidae sp2. (cf Trichopria) 
  



Sanger_ID: SQ_2022_057_046 
Data_ID: KA_270921_C9A (conventional LED 4000K) 
 

 
 
 
Figure S75: Diapriidae sp2. (cf Trichopria) 



Sanger_ID: SQ_2022_057_078 
 
Data_ID: KA_270622_C15B (conventional LED 4000K) 
 
 

 
 
 
Figure S76: Diapriidae sp3. 
 
  



Diglyphus isaea (Eulophidae) 
 
Sanger_ID: SQ_2022_057_002 
Data_ID: HA_010622_C5A (conventional HPS 2000K) 
 

 
 
 

Figure S77: Diglyphus isaea 

  



Dinotrema sp. (Braconidae) 
 

 
 

Figure S78: Global Biodiversity Information Facility (GBIF) Webpage Dinotrema 



Sanger_ID: SQ_2022_057_024 
Data_ID: HA_290622_C8B (conventional HPS 2000K) 
 

 
 

Figure S79: Dinotrema sp. 

  



Sanger_ID: SQ_2022_057_092 
Data_ID: KA_190722_C17A (conventional LED 4000K) 
 
 

 

 

Figure S80: Dinotrema sp. 

  



Sanger_ID: SQ_2022_057_055 
Data_ID: HA_210722_C8A (conventional HPS 2000K) 
 
 

 
 

Figure S81: Dinotrema sp. 

  



Dolichogenidea sp. (Braconidae) 
 

 

Figure S82: Global Biodiversity Information Facility (GBIF) Webpage Doligochenidea  



Sanger_ID: SQ_2022_057_036 
Data_ID: HA_290622_C8C (conventional HPS 2000K) 
 
 

 
 

Figure S83: Doligochenidea sp.   



Encyrtidae sp1. (Encyrtidae) 

 
 
 

Figure S84: Global Biodiversity Information Facility (GBIF) Webpage Encyrtidae 



Sanger_ID: SQ_2022_057_034 
Data_ID: KA_270921_C17A (conventional LED 4000K) 
 

 

Figure S85: Encyrtidae sp1. 

 
  



Sanger_ID: SQ_2022_057_049 
Data_ID: BR_160922_C22A (tailored LED 2700K) 
 

 
 

Figure S86: Encyrtidae sp1. (Picture shows incorrect trap ID) 

  



Encyrtidae sp2. (Encyrtidae) 
 
Sanger_ID: SQ_2022_057_003 
Data_ID: HA_290622_C7B (conventional HPS 2000K) 
 

 
 

Figure S87: Encyrtidae sp2. 

  



Endasys sp. (Ichneumonidae) 
 

 
 
Figure S88: Global Biodiversity Information Facility (GBIF) Webpage Endasys  



Sanger_ID: SQ_2022_057_106 
Data_ID: HA_180821_C1A (conventional HPS 2000K) 
 

 
 
Figure S89: Endasys sp. 
 
 



Eubazus sp. (Braconidae) 

 
 
 
Figure S90: Global Biodiversity Information Facility (GBIF) Webpage Eubazus   
 
 



Sanger_ID: SQ_2022_057_082 
Data_ID: KA_270921_C10A (conventional LED 4000K) 
 

 
 
Figure S91: Eubazus sp.  



Exallonxy nixoni (Proctotrupidae) 
 

 
 
Figure S92: Global Biodiversity Information Facility (GBIF) Webpage Exallonyx nixoni 



Sanger_ID: SQ_2022_057_051 
Data_ID: HA_260722_C6A (conventional HPS 2000K) 
 
 

 
 
Figure S93: Exallonxy nixoni 
  



Exallonxy sp. (Proctotrupidae) 
 

 
 
Figure S94: Global Biodiversity Information Facility (GBIF) Webpage Exallonyx  



 
Sanger_ID: SQ_2022_057_007 
 
Data_ID: HA_260722_C7A (conventional HPS 2000K) 
 
 

 
 
Figure S95: Exallonyx sp.  



Gastrancistrus sp. (Pirenidae) 

 
 
 
Figure S96: Global Biodiversity Information Facility (GBIF) Webpage Gastrancistrus  



Sanger_ID: SQ_2022_057_035 
Data_ID: BR_020921_C22B (conventional HPS 2000K) 
 
 

 
 
Figure S97: Gastrancistrus sp. 



Gelis sp. (Ichneumonidae) 
 

 
 
Figure S98: Global Biodiversity Information Facility (GBIF) Webpage Gelis  



Sanger_ID: SQ_2022_057_009 
Data_ID: HA_040821_C2A (conventional HPS 2000K) 
 

 
 
Figure S99: Gelis sp.  



Sanger_ID: SQ_2022_057_011 
Data_ID: KA_160821_C18A (conventional LED 4000K) 
 

 
 
Figure S100: Gelis sp. 
  



Sanger_ID: SQ_2022_057_056 
Data_ID: KA_150922_C15A (conventional LED 4000K) 
 
 

 
 
Figure S101: Gelis sp. 
  



Sanger_ID: SQ_2022_057_059 
Data_ID: BR_020621_C23A (conventional HPS 2000K) 
 
 
 

 
 
Figure S102: Gelis sp. 
.  

 
Gelis sp. 



Inostemma sp. (Platygastridae) 
 

 
 
Figure S103: Global Biodiversity Information Facility (GBIF) Webpage Inostemma 



specimen damaged, ovipositor housing lost 
Sanger_ID: SQ_2022_057_052  
Data_ID: HA_180822_C2A (conventional HPS 2000K) 
 
 
 

 
 
Figure S104: Inostemma sp.   



Sanger_ID: SQ_2022_057_083 
Data_ID: BR_020621_C24B (conventional HPS 2000K) 
 

 
 
Figure S105: Inostemma sp. 
  



Leptopilina japonica (Figitidae) 
 

 
 
Figure S106: Global Biodiversity Information Facility (GBIF) Webpage Leptopilina japonica 



Sanger_ID: SQ_2022_057_062 
Data_ID: BR_160822_C24A (conventional HPS 2000K) 
 

 
 
Figure S107: Leptopilina japonica 
  



Lipolexis sp. (Braconidae) 
 

 
 
Figure S108: Global Biodiversity Information Facility (GBIF) Webpage Lipolexis 
 
 
 
 
 
 



 
Sanger_ID: SQ_2022_057_069 
Data_ID: HA_120621_C5A (conventional HPS 2000K) 
 

 
 
Figure S109: Lipolexis sp. (cf gracilis) 
  



Ctenopelmatinae sp. (Ichneumonidae) 
 

 
 
Figure S110: Global Biodiversity Information Facility (GBIF) Webpage Mesoleius  filicornis 



Sanger_ID: SQ_2022_057_097 
Data_ID: KA_270921_C16A (conventional LED 4000K) 
 

 
 
Figure S111: Ctenopelmatinae sp. 
 
  



Metaphycus sp. (Encyrtidae) 
 

 
 
Figure S112: Global Biodiversity Information Facility (GBIF) Webpage Metaphycus  



 
Sanger_ID: SQ_2022_057_028 
Data_ID: KA_190722_C13A (tailored LED 4000K) 
 

 
 
 
Figure S113: Metaphycus sp. (cf flavus) 
  



 

Meteorus affinis (Braconidae) 

 
 
Figure S114: Global Biodiversity Information Facility (GBIF) Webpage Meteorus affinis 



 
 
Sanger_ID: SQ_2022_057_084 
Data_ID: HA_260722_C5B (conventional HPS 2000K) 
 

 
 
Figure S115: Meteorus affinis 
  

BOLD Grade ID: 
98.9% Meteorus 
affinis  
BOLD process ID: 
GBMIN31799-13 
BIN: BOLD: 
ACD7631 
Meteorus affinis 
Sweden  
 
 



Metopius fuscipennis (Ichneumonidae) 
 

 
 
Figure S116: Global Biodiversity Information Facility (GBIF) Webpage Metopius fiscipennis 



 
Sanger_ID: SQ_2022_057_103 
Data_ID: BR_300822_C26A (conventional HPS 2000K) 
 

 
 
Figure S117: Metopius fuscipennis 



Mymaridae sp.1 (Mymaridae) 

 
 
Figure S118: Global Biodiversity Information Facility (GBIF) Webpage Mymaridae  
 



Sanger_ID: SQ_2022_057_025 
Data_ID: HA_240822_C5A (conventional HPS 2000K) 
 

 

 
 
Figure S119: Mymaridae sp1.  
  



Mymaridae sp.1(Mymaridae) 
 
 
Sanger_ID: SQ_2022_057_086 
Data_ID: HA_240822_C7A (conventional HPS 2000K) 
 
 

 
 
Figure S120: Mymaridae sp1.  
  



Mymaridae sp.2 (Mymaridae) 
 
 
Sanger_ID: SQ_2022_057_027 
Data_ID: KA_160822_C22A (tailored LED 4000K) 
 
 

 
 
Figure S121: Mymaridae sp2. 
  



Mymaridae sp.3 (Mymaridae) 
 
 
Sanger_ID: SQ_2022_057_074 
Data_ID: HA_180822_C7A (conventional HPS 2000K) 
 
 
 

 
 
Figure S122: Mymaridae sp3. 
  



Netelia sp. (Ichneumonidae) 
 

 
 
Figure S123: Global Biodiversity Information Facility (GBIF) Webpage Netelia  



Sanger_ID: SQ_2022_057_102 
Data_ID: HA_260722_C1A (tailored LED 2700K) 
 
 
 

  
 
Figure S124: Netelia sp. 
  



Omphale lugens (Eulophidae) 

 
 
Figure S125: Global Biodiversity Information Facility (GBIF) Webpage Omphale lugens 
 



Sanger_ID: SQ_2022_057_045 
Data_ID: HA_120621_C1B (conventional HPS 2000K) 
 

 
 
Figure S126: Omphale lugens 
  



Omphale radialis (Eulophidae) 
 

 
 
Figure S127: Global Biodiversity Information Facility (GBIF) Webpage Omphale radialis 



Sanger_ID: SQ_2022_057_039 
Data_ID: HA_240822_C8A (conventional HPS 2000K) 
 

 
 
Figure S128: Omphale radialis 
 
  



Omphale sp. (Eulophidae) 
 

 
 
Figure S129: Global Biodiversity Information Facility (GBIF) Webpage Omphale  
 
 



Sanger_ID: SQ_2022_057_022 
Data_ID: KA_310521_C10A (conventional LED 4000K) 
 

 
 
Figure S130: Omphale sp. 
  



Pachycrepoideus vindemmiae (Pteromalidae) 
 
 
Sanger_ID: SQ_2022_057_061 
Data_ID: KA_171022_C9A (tailored LED 4000K) 
 

 
 
Figure S131: Pachycrepoideus vindemmiae 
  



Proctotrupinae sp. (Proctotrupidae) 

 

 
 
 
Figure S132: Global Biodiversity Information Facility (GBIF) Webpage Parthenocodrus 
elongatus 



 
 
 
Figure S133: Global Biodiversity Information Facility (GBIF) Webpage Phaenoserphus calar 
 



 
Sanger_ID: SQ_2022_057_026 
Data_ID: HA_310822_C6A (conventional HPS 2000K) 
 

 
 
Figure S134: Proctotrupinae sp. 
 
  



 
Sanger_ID: SQ_2022_057_057 
Data_ID: HA_120621_C7A (conventional HPS 2000K) 
 
 

  
 
Figure S135: Proctotrupinae sp.  
 
  



Sanger_ID: SQ_2022_057_063 
Data_ID: HA_240822_C6A (conventional HPS 2000K) 
 
 

 
 
Figure S136: Proctotrupinae sp. 
  



Sanger_ID: SQ_2022_057_004 
Data_ID: HA_240822_C2A (conventional HPS 2000K) 
 
 

 
 
Figure S137: Proctotrupinae sp. 
 
 
 
  



Sanger_ID: SQ_2022_057_016 
Data_ID: HA_240822_C5B (conventional HPS 2000K) 
 

 
 
Figure S138: Proctotrupinae sp. 
  



Sanger_ID: SQ_2022_057_075 
Data_ID: HA_240822_C6B (conventional HPS 2000K) 
 
 

 
 
Figure S139: Proctotrupinae sp. 
 
 
  



Sanger_ID: SQ_2022_057_087 
Data_ID: HA_240822_C6C (conventional HPS 2000K) 
 

 
 
Figure S140: Proctotrupinae sp. 
  



 

Platygastridae sp. (Platygastridae) 
 
 
Data_ID: HA_180522_C1A (tailored LED 2700K) 
Sanger ID: SQ_2022_057_017 
 

 
 
Figure S141: Platygastridae sp. 
  



Proctotrupes sp. (Proctotrupidae) 
 

 
 
 
Figure S142: Global Biodiversity Information Facility (GBIF) Webpage Proctotrupes  
 



Sanger_ID: SQ_2022_057_080 
Data_ID: BR_280622_C23A (tailored LED 2700K) 
 

 
 
Figure S143: Proctotrupes sp. 
  

BOLD Grade ID: 93.7% 
Proctotrupidae 
BOLD process ID:  
JBHCI743-11 
BIN: BOLD:AUU9841  
NCBI Grade ID:92.9 % 
Procotrupes bistratus 
NCBI Accession ID: 
KF936644 



Sanger_ID: SQ_2022_057_107 
Data_ID: BR_280622_C19A (tailored LED 2700K) 
 

 
 
Figure S144: Proctotrupes sp.   

Sanger_ID: 
SQ_2022_057_107 
 

Data_ID: 
BR_280622_C19A 
 



Scelionidae sp1. (Scelionidae) 

 
 
Figure S145: Global Biodiversity Information Facility (GBIF) Webpage Scelionidae 
Succinctus 
 



 
 
Sanger_ID: SQ_2022_057_014 
Data_ID: KA_190722_C14A (conventional LED 4000K) 
 

 

 
 
Figure S146: Scelionidae sp1. 
  



Scelionidae sp2. (Scelionidae) 
 
Sanger_ID: SQ_2022_057_094 
Data_ID: KA_300621_C16A (conventional LED 4000K) 
 

 
 
Figure S147: Scelionidae sp2. 
  



Stenomacrus affinitor (Ichneumonidae) 
 

 
 
 
Figure S148: Global Biodiversity Information Facility (GBIF) Webpage Stenomacrus affinitor 



Sanger_ID: SQ_2022_057_060 
Data_ID: BR_280622_C24A (conventional HPS 2000K) 
 
 

 
 
Figure S149: Stenomacrus affinitor 
  



Stenomalina sp. (Pteromalidae) 

 
 
Figure S150: Global Biodiversity Information Facility (GBIF) Webpage Acrotomus 
Succinctus 



 
 
 
Sanger_ID: SQ_2022_057_015 
Data_ID: KA_270622_C14A (conventional LED 4000K) 
 
 

 
 
Figure S151: Stenomalina sp. 
  



Synopeas sp. (Platygastridae) 
 

 
 
Figure S152: Global Biodiversity Information Facility (GBIF) Webpage Synopeas  



Sanger_ID: SQ_2022_057_076 
Data_ID: HA_240822_C3A (tailored LED 2000K) 
 

 
 
Figure S153: Synopeas sp. 
  



Alysiinae sp. (Braconidae) 
 
Sanger_ID: SQ_2022_057_095 
Data_ID: HA_260722_C4A (tailored LED 2700K) 
 

 
 
Figure S154: Alysiinae sp. 

Temelucha (Ichneumonidae) 
 
  



Sanger_ID: SQ_2022_057_099 
Data_ID: KA_270622_C15A (conventional LED 4000K) 
 

 
 
Figure S155: Temelucha sp. 
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Figure S156: Phylogenetic trees showing genetic relationships between CO1 Sequences 

(black numbers represent ID numbers) of parasitoid wasps. The tree was constructed sing IQ-

TREE version 1.6.12, based on the maximum optimality criterion. Numbers on branches 

represent bootstrap support. The inferred tree was rooted by selecting two Ceraphronidae 

specimens as phylogenetic outgroup. 
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