
Phylogeny of the family Torymidae 
(Hymenoptera: Chalcidoidea)

GDEL3052 Monodontomerus Mercantour 1 TOTN FRANCE abcdfg

PEJ-1285 Microdontomerus sp_Arizona TOTM abcde

GDEL3112 Torymus sp2 Zadnjica, Planja TOTT SLOVENIA acde

PJAN1140 Torymus sp2AZ TOTT USA cdef

PEJ-1286 Idiomacromerus sp_Arizona TOTM abcde

GDEL3045 Idiomacromerus Valdeblore TOTM FRANCE acdefg

PJAN1077 Allotorymus splendens TOTT CANADA acdef

PJAN1028 Podagrion sp1INDIA TOTO INDIA abcdef

GDEL3040 Torymus Mercantour 8 TOTT FRANCE cdefg

JRAS1009 Nannocerus 308-4 TOTT acd

GDEL3003 Podagrion jyrum TOTO CAMEROUN abcdfg

GDEL3113 Torymus sp1 Ferlach TOTT AUSTRIA cdef

PJAN1145 Megastigmus sp1Jordan TOM JORDAN abce

PJAN1084 Malostigmus sp2AUSTR TOM AUSTRALIA abcde

PJAN1151 Torymus sp1KOREA TOTT SOUTH KOREA acdf

PEJ-1253 Idiomacromerus TOTM UAE abcde

PEJ-12801 Echthrodape sp TOT Madagascar abce

PJAN1156 Perissocentrus sp4CHILE TOTN CHILE abcdefg

JN624263 Zaglyptonotus spPJ0023 TOTI USA abcd

GDEL3018 Podagrion minus TOTO SPAIN acdef

PJAN1013 Mantiphaga sp1MADAG TOTO MADAGASCAR ad

PJAN1095 Podagrion sp1PNG TOTO PAPUA NEW GUINEA cdef

PEJ-1243 Adontomerus spIran TOTM Iran abcde

D2474 Glyphomerus tibialis TOTI CZECH REPUBLIC abcdef

GDEL3114 Torymus flavipes TOTT FRANCE acdf

GDEL3093 Torymus sp1 Altiplano del Montasio TOTT ITALY acdf

D2483 Paramegastigmus spD2483UCRC_ENT_118942 TOM THAILAND abc

GDEL3058 Megastigmus dorsalis TOM FRANCE acdeg

PJAN1007 Idiomacromerus sp TOTM UAE abcde

GDEL3022 Podagrion Santo TOTO VANUATU acdefg

PJAN1039 Idarnotorymus pulcher TOTM CROATIA acdef

D2470 Ecdamua cadenatiD2470 TOTT KENYA abc

GDEL3099 Torymus Fusine in Valromana TOTT ITALY acde

GDEL3015 Podagrion Kourou TOTO FRENCH GUAYANA acdef

PJAN1159 Chalcimerus borceai TOTC TURKEY abcde

PJAN1015 Megastigmus sp1AUSTR TOM AUSTRALIA abcdeg

GDEL3044 Microdontomerus Valdeblore TOTM FRANCE abcdef

PJAN1097 Podagrionella sp1MOZAM_brevicauda group TOTO MOZAMBIQUE acde

PJAN10372 Pseuderimerus luteus TOTM CROATIA acde

PJAN1014 Palmon sp1MADAG TOTO MADAGASCAR acd

PJAN1023 Torymoides sp1RSA TOTY RSA abcdfg

PEJ-1228 Eridontomerus sp TOTM France e

GDEL3027 Pseudotorymus napi TOTY FRANCE acdefg

JN624272 Zdenekius smithiPJ0020 TOTN USA bc

GDEL3073 Pseudotorymus Cournonterral TOTY FRANCE acdefg

GDEL3110 Torymus sp2 Soča River trail TOTT SLOVENIA acdef

GDEL3001 Pseudotorymus Babungo TOTY CAMEROUN acd

1940_02 Sycophaginae PTS acde

GDEL3021 Mantiphaga bekiliensis TOTO MADAGASCAR abcdef

PJAN1098 Propalachia sp1MOZAM TOTP MOZAMBIQUE bef

GDEL3006 Podagrion Batibo TOTO CAMEROUN acdef

PJAN1038 Pseudotorymus sapphyrinus TOTY HUNGARY abcefg

PJAN1032 NGenNearPseudotorymus sp1CHILE TOTY CHILE adfg

1868_08 Ormyrus spIndet ex Ficus tinctoria Malaysia OR abcdef

GDEL3033 Torymus Mercantour 2 TOTT FRANCE acdef

GDEL3030 Megastigmus Mercantour 1 TOM FRANCE bcdg

GDEL3007 Podagrion Wak TOTO CAMEROUN acdef

PJ0028 Torymus spPJ0028 TOTT AUSTRALIA abcde

PJAN1154 Pseudotorymus sp1PORT TOTY PORTUGAL acdefg

PEJ-1272 Glyphomerus aylax TOTI Bulgaria abcde

PJAN1018 Podagrion sp1RSA TOTO RSA abcdef

GDEL3106 Torymus sp2 Krnsko jezero TOTT SLOVENIA cdef
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GDEL3082 Torymus Aigoual TOTT FRANCE acdef

PJAN1074 Torymus armatus TOTT CANADA abcdfg

GDEL3094 Torymus sp2 Altiplano del Montasio_laetus group TOTT ITALY cd

PJAN1072 Platykula sp1CHILE TOTY CHILE acdfg

PJAN1108 Eridontomerus biroi TOTM CANADA cde

PJAN1099 Pogadrionella sp2PNG TOTO PAPUA NEW GUINEA abcefg

PJAN1136 Monodontomerus obscurus TOTN CZECH REPUBLIC abcdf

PJAN1040 Cryptopristus caliginosus izolat DP 21 TOTI CZECH REPUBLIC abcde

PJAN1068 Platykula sp1USA TOTY USA c

PJAN1062 GenusNearMegastigmus sp1AUSTR TOM AUSTRALIA abcdeg

PJAN1090 Palmon sp1TAIWAN TOTO TAIWAN abcdef

JN624252 Platykula albihirtaPJ0024 TOTY USA abcde

PJAN1036 Eridontomerus arrabonicus TOTM CZECH REPUBLIC abcdef

GDEL3017 Podagrion pachymerum TOTO ITALY abcdef

PJAN1101 Podagrionella sp3PNG TOTO PAPUA NEW GUINEA abcdef

GDEL3043 Torymus Mercantour 11 TOTT FRANCE acdef

GDEL3060 Megastigmus bipunctatus TOM ITALY ace

JN623854 Anneckeida maai TOTN Thailand b

PJAN1089 Podagrion sp1MALAY TOTO MALAYSIA acdef

GDEL3059 Megastigmus pistaciae TOM FRANCE bcde

PJAN1042 Anneckeida sp1KENYA TOTN KENYA abcdef

JN624267 Anneckeida sp2PJ0011 TOTN KENYA bc

PJAN1087 Monodontomerus sp1KOREA TOTN SOUTH KOREA abcdef

PJAN1073 Pseudotorymus sp1CANADA TOTY CANADA abcdefg

JN624270 Perissocentrus spPJ0029 TOTN ARGENTINA abcde

GDEL3063 Torymoides violaceus TOTY FRANCE ace

PJAN1033 Idiomacromerus papaveris TOTM PORTUGAL bcdefg

GDEL3057 Megastigmus stigmatizans TOM FRANCE aceg

PJAN1046 Torymus sp1CRICA TOTT COSTA RICA acdefg

PJAN1048 Podagrion sp1USA TOTO CALIFORNIA acdef

PJAN1157 Monodontomerus sp1TUNIS TOTT TUNISIA acdef

JRAS1002 Ormyrus? 2388-09 OR acdf

PJAN1152 Torymus sp2KOREA TOTT SOUTH KOREA abcdf

GDEL3090 Torymus stenus TOTT ITALY abcde

PJAN1057 Podagrion sp1FRGUYANA TOTO FRENCH GUIANA acef

GDEL3115 Glyphomerus stigma TOTI FRANCE acdfg

PEJ-1247 Eridontomerus isosomatis TOTM Turkey e

PJAN1021 Palachia sp1INDIA TOTP INDIA abcg

PEJ-1255 Microdontomerus TOTM UAE abcde

JRAS1007 Plesiostigmodes 099-9 TOTT c

1259_03 Megastigminae TOM abcde

PJAN1150 Idiomacromerus sp2PORT TOTM PORTUGAL abcdefg

JRAS1004 Physothorax 005-7 TOTT acd

PJAN1029 Perissocentrus sp2CHILE TOTN CHILE abcdefg

PJAN1024 Chileana cyanea CHILE TOTN CHILE abcdefg

31002 Torymus sp1 Pontebba_laetusgroup TOTT ITALY acdf

D2471 Physothorax bidentulusD2471 TOTT USA abc

PEJ-1250 Eridontomerus fulviventris TOTM Italy abcde

PEJ-1277 Adontomerus impolitus TOTM Spain abcde

GDEL3047 Torymus Mercantour 1 TOTT FRANCE acdef

Jn623856 Propalachia borneana TOTP Taiwan bc

PJAN1103 Bootanomyia sp1AUSTR TOM AUSTRALIA abcdefg

Pj00271 Eridontomerus biroi TOTM Argentina abcde

GDEL3097 Torymus ventralis TOTT ITALY acd

PJAN1139 Torymus sp1AZ TOTT USA cdef

2355_03 Epichrysomalinae PTE abcdef

GDEL3089 Torymus Stinzesteig_cf rubi TOTT AUSTRIA acde

JRAS1008 Physothorax TS239 CBRP0047 TOTT bcdf

GDEL3095 Torymus forest NW Sella nevea TOTT ITALY acdf

GDEL3029 Torymus genovefae_grouplaetus TOTT FRANCE abcdefg

PJAN1069 Podagrion sp1ARGEN TOTO ARGENTINA abcdf

JN624275 Propachytomoides spPJ0017 TOTO AUSTRALIA bc

JN624271 Rhynchoticida maaiPJ0022 TOTN THAILAND bc

PJAN1078 Podagrion sp1AUSTR TOTO AUSTRALIA acd

GDEL3086 Torymus flavipes TOTT FRANCE acdf

PJAN1147 Pseudotorymus sp3RSA TOTY RSA acdf

UCRC299 Pseuderimerus burgeriUCRC_ENT_161299 TOTM abc

GDEL3088 Glyphomerus stigmaUCRC_ENT_175178 TOTI abcdef

PJAN1076 Glyphomerus sp1CANADA TOTI CANADA acdefg

GDEL3078 Torymoides kiesenwetteri TOTY FRANCE abcdfg

UCRC749 Palachia hayati hayatiUCRC_ENT_282749 TOTP INDIA abc

PJAN1049 Ditropinotus sp1USA TOTM CALIFORNIA abcdef

PJAN1052 New Gen cf Monodontomerus sp1ARGEN TOTN ARGENTINA abcdefg

PJAN1030 Torymus sp1RSA TOTT RSA abcdef

PJAN1043 Torymus gensp1CRICA TOTT COSTA RICA acdefg

PJAN1085 Propalachia sp1LAOS TOTP LAOS cef

PEJ-1231 Adontomerus sp TOTM Turkey e

PJAN1019 Torymus subnudus TOTT RSA abcdef

PJAN1003 Mantiphaga sp1UAE TOTO UAE ace

GDEL3103 Torymus hylesini TOTT ITALY acdfg

PJAN1102 Palmon sp2RSA TOTO SOUTH AFRICA acdef

JRAS1001 Ormyrus? 2388-10 OR bcdf

Jn623860 Boucekinus tatianaePJ0025 TOTY COSTA RICA abcde

GDEL3056 Megastigmus bipunctatus TOM FRANCE bcdeg

GDEL3023 Exopristus trigonomerus TOTI FRANCE abcdef

PEJ-1257 Idiomacromerus TOTM UAE abcd

PEJ-1273 Exopristoides hypecoi TOTM Bulgaria abcde

UCRC629 Erimerus wickhamiUCRC_ENT_46629 TOTM CALIFORNIA abcd

PJAN1008 Torymus armatus sp1UAE TOTT UAE abcg

GDEL3037 Torymus Mercantour 5 TOTT FRANCE acdef

PJAN1079 Australgrion TOTO AUSTRALIA abcdef

PJAN1086 Physothorax sp1VENEZUELA TOTT VENEZUELA acde
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GDEL3076 Eridontomerus arrabonicus TOTM FRANCE abcdf

PJAN1144 Megastigmus sp1RSA TOM RSA abcdeg

GDEL3036 Torymus Mercantour 4 TOTT FRANCE acdefg

PJAN1142 Torymus sp3AR TOTT USA cdef

PJAN1092 Neomegastigmus sp1AUSTR TOM AUSTRALIA abcdeg

1987_02 Eurytomidae EU abcdef

GDEL3010 Iridophagoides tatianae TOTO SPAIN abcdef

PJAN1041 Podagrionella sp1KENYA_brevicauda group TOTO KENYA acdef

PJAN1034 Exopristus trigonomerus TOTI PORTUGAL abcdef

PJAN1158 Torymus sp1TUNIS TOTN TUNISIA acdef

PJAN1044 Podagrion sp1BOLIV TOTO BOLIVIA acf

GDEL3038 Torymus Mercantour 6 TOTT FRANCE acdef

PJAN1005 Microdontomerus sp1UAE TOTM UAE abcde

PJAN1153 Physothorax sp3VENEZUELA TOTT VENEZUELA abcdeg

GDEL3025 Podagrion bouceki TOTO FRANCE acdef

121703 Physothorax spCBGP_1217_03 TOTT abc

PJAN1059 Megastigmus sp1CRICA TOM COSTA RICA abcdg

GDEL3011 Podagrion splendens TOTO FRANCE acdef

PJAN1110 Torymoides sp4AUSTR TOTY AUSTRALIA acd

GDEL3035 Torymus Mercantour 3 TOTT FRANCE acdef

PJAN1109 Bortesia sp1AUSTR TOM AUSTRALIA abcde

PJ0010 Monodontomerus spPJ0010 TOTN USA: Arizona bc

PEJ-1249 Eridontomerus biroi TOTM Italy e

GDEL3026 Pseuderimerus Paiolive TOTM FRANCE acde

GDEL3070 Torymus bedeguaris TOTT CZECH REPUBLIC abcdf

GDEL3024 Idarnotorymus pulcher TOTM FRANCE acdef

GDEL3042 Torymus Mercantour 10 TOTT FRANCE abcdef

PJAN1001 Podagrionella sp1UAE_Iridophaga TOTO UAE abcde

GDEL3028 Pseudotorymus napi TOTY FRANCE acdefg

JN624264 Eridontomerus sp1PJ0026 TOTM ARGENTINA abcd

GDEL3064 Microdontomerus annulatus TOTM FRANCE abcdf

PJAN1035 Torymoides kiessenwetteri TOTY PORTUGAL acdfg

GDEL3069 Torymus sp_Syntomaspis TOTT FRANCE acdf

PJAN1080 Malostigmus sp1AUSTR TOM AUSTRALIA abcdef

PJAN1058 Torymus sp1FRGUYANA TOTT FRENCH GUIANA acdefg

PJAN1065 Podagrion sp2USA TOTO USA acdef

PEJ-1234 Eridontomerus biroi TOTM Turkey de

GDEL3085 Torymus Caroux TOTT FRANCE acdef

PJAN1004 Ecdamua indica TOTT UAE ac

GDEL3053 Megastigmus Mercantour 2 TOM FRANCE acdeg

GDEL3074 Glyphomerus tibialis TOTI FRANCE abcde

2355_05 Epichrysomalinae PTE abcdef

PJAN1055 Podagrion sp1ECUAD TOTO ECUADOR ade

GDEL3008 Podagrion (Afrogrion) Njinikom TOTO CAMEROUN acdef

PJAN1047 Propalachia sp1KENYA TOTP KENYA abcef

PJAN1138 Torymus sp1KAN TOTT USA abcdef

UCRC475 Echthrodape spD0255UCRC_ENT_91475 TOTI bc

PJAN1054 Palmon sp1ECUAD TOTO ECUADOR abcdf

GDEL3051 Torymus Mercantour 13 TOTT FRANCE abcdef

PJAN1045 Torymus sp1CRICA TOTY COSTA RICA acdefg

GDEL3005 Podagrion fundong 1 TOTO CAMEROUN acdef

GDEL3020 Iridophaga lichtensteini TOTO FRANCE acdef

PEJ-1274 Thaumatorymus notanisoides TOTI Turkey abcde

PJAN1082 Podagrion sp1AUSTR TOTO AUSTRALIA abcdfg

GDEL3014 Palmon Kourou 1 TOTO FRENCH GUAYANA bcdf

PJAN1006 Podagrion (Afrogrion) sp1UAE TOTO UAE acdef

PJAN1022 Torymus orientalis TOTT INDIA acdefg

PJAN1061 Torymoides sp1AUSTR TOTY AUSTRALIA acdfg

GDEL3066 Torymus fagineus TOTT FRANCE acdef

PJAN1017 Pseudotorymus sp1RSA TOTY RSA acdf

GDEL3002 Torymus Jamga (Diomorus) TOTT CAMEROUN acdfg

PJAN1083 Torymoides sp2AUSTR TOTY AUSTRALIA acdefg

PJAN1137 Idiomacromerus sp1AZ TOTM USA cdfg

PJAN1016 Torymus spFulvum TOTT CANADA acdeg

GDEL3050 Megastigmus dorsalis TOM FRANCE abcd

D2482 Bootanelleus spD2482 TOM AUSTRALIA abc

GDEL3116 Ormyrus sp1 Ferlach OR AUSTRIA bcdf

GDEL3019 Iridophaga korsakowi TOTO MAURITANIA abcdef

PEJ-1237 Eridontomerus laticornis TOTM Turkey de

PJAN1027 Pseudotorymus sp2RSA TOTY RSA acdf

GDEL3068 Torymus Parlatges TOTT FRANCE acdef

GDEL3077 Idiomacromerus Banyuls TOTM FRANCE abcde

PJAN1114 Physothorax sp2VENEZUELA TOTT VENEZUELA abcdeg

GDEL3012 Podagrion bouceki TOTO MOROCCO acdef

PJAN1096 Cryptopristus sp2CANADA TOTI CANADA abcdef

GDEL3111 Torymus sp1 Zadnjica, Planja TOTT SLOVENIA adef

GDEL3098 Torymus laetus TOTT ITALY acdef

PJAN1112 Podagrionella sp2AUSTR TOTO AUSTRALIA cdef

PEJ-1267 Eridontomerus biroi TOTM CANADA abcde

PJAN1081 Propachytomoides sp2AUSTR TOTO AUSTRALIA bcd

PJAN1020 Podagrionella sp1RSA_Iridophaga TOTO RSA de
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INTRODUCTION: Torymidae is one of the middiverse groups of chalcids (together about 982 described species worldwide 
classified into 68 genera – Janšta et al. 2013). The phylogeny of the family was firstly reconstructed based on morphological 
characters by Grissell (1995) . He estimated two subfamilies (Megastigminae and Toryminae) and 7 tribes within Toryminae. 
Phylogenetic position of several genera still remained unresolved and they were classified as incertae sedis within subfamily 
Toryminae. The majority of the torymids are primarily ectoparasitoids of various gall makers (mainly of Cynipidae and 
Cecidomyiidae), mantids eggs or larvae of bees, phytophagous species are quite rare within subfamily Toryminae. On the other 
hand, number of known species of Megastigminae are phytophagous species and they mostly belong to the genus 
Megastigmus. But nearly all of the rest of Megastigminae genera are ectoparasitoids of various gall makers.

MATERIAL AND METHODS
Altogether, 10 outgroups and 227 ingroups taxa were analysed, 
representing 46 of the 68 recognized genera from two known subfamilies 
(Megastigminae and Toryminae) of Torymidae. Five genes regions (18S r 
DNA, 28S r DNA, EF1α, COI and Wg) representing 4809 nucleotides were 
sequenced. Nuclear ribosomal genes were aligned based on known 
secondary structure model (Gillespie et al. 2005, Heraty et al. 2013), 
protein-coding genes were aligned using MAFFT algorithm. Prior to all 
analysis, data were divided into 10 partitions. Phylogenetic trees were 
estimated using maximum likelihood (ML) and Bayesian methods. All 
analysis (RAxML and MrBayes) were computed on the CIPRES Science 
Gateway V. 3.1.

RESULTS AND CONCLUSIONS
All  analyses produced simi lar topologies and 
demonstrated that based only on molecular data 
Torymidae is probably not monophyletic group and 
Megastigminae is sister taxa with Ormyridae ((Ormyridae 
+ Megastigminae) + Toryminae). Most of the tribes within 
subfamily Toryminae recognized by morphological 
characters (i.e. Chalcimerini, Microdontomerini, 
Monodontomerini, Torymini, Torymoidini, and Palachiini + 
Podagrionini) and two tribes are classified for the first time 
(i.e. Boucekini and Glyphomerini) were supported (see 
Fig. 1). Within Toryminae, several genera (i.e. 
Glyphomerus, Torymus, Pseudotorymus, Mantiphaga, 
Eridontomerus etc.) were considered as paraphyletic. 
Seven other genera classified as incertae sedis based on 
morphology were assigned to specific tribes (i.e. 
Cryptopristus, Echthrodape, Exopristus and part of 
Glyphomerus to Microdontomerini; Exopristoides and 
Thaumatorymus to Chalcimerini; Zaglyptonotus to 
Monodontomerini).
Only tribe Boucekini is exclusively distributed in New 
World. The rest of tribes have probable Old World origin 
with some taxa consequently spread into the New World.
Within Megastigminae, genus Megastigmus  is 
paraphyletic. Zoophagous species of Megastigmus 
clustered with zoophagous genus Bootanomyia, while 
other species (all of them probable phytophagous) formed 
one clade with other genera of Megastigminae. We 
speculate the most probable feeding strategy for ancestor 
of Megastigminae is zoophagy.
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Fig. 1: Phylogram of relationships of Torymidae and ten outgroups 
taxa based on Bayesian analysis. Letters behind name of each taxa 
specify gene region sequenced (i.e. 18S, 28SD2, 28SD3-5, Ef1a, 
COIbarcode, COI2183-3014, Wg). Partitions set for RNA, EF nt1, 
nt2, nt3, COI nt1, nt2, nt3 and Wg nt1, nt2, nt3. Posterior probablities 
≥0.95/bootstrap values ≥ 50 above branches, * indicates posterior 
probability lower than 0.95/bootstrap value lower than 50. Tribal, 
subfamilian posterior probabilities/bootstrap values bolded. All 
tribes/subfamily shaded with specific color. Grey shaded area 
highlight supported monophyletic genera. Taxa determined by 
Grissell (1995) as incertae sedis and classified in our analysis are 
bold red highlighted. Red dots indicate exlusively New World clades.
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