
Abstract  

The family Megastigmidae (Hymenoptera: Chalcidoidea), one of the hymenopteran parasitoid 

families, is unique in containing many species with phytophagous larval feeding strategy. A 

number of species of different genera are seed-feeders and the genus Bortesia is even capable 

of inducing galls. The family Megastigmidae is found mainly in the Australian region but a few 

genera/species groups are widespread throughout different areas, mainly in the Oriental and the 

Holarctic region. The main goal of this study was to map phylogenetic relationships among 

genera and clarify the following: the overall number of transitions between a parasitoid and a 

phytophagous way of life, the ancestral feeding strategy of the family, the evolution of feeding 

strategies in the genus Megastigmus, and the geographical area of origin of the family. The 

questions were tested based on a phylogeny reconstructed by a state-of-the-art method – 

sequencing of “Ultra-Conserved Elements (UCEs)” – using 100 specimens of Megastigmidae 

from 11 out of 12 currently valid genera selected taking into consideration their feeding strategy 

and biogeographical origin. The final dataset contains 1210 loci (570,000 base pairs in length) 

and most nodes are supported by bootstrap value 100. The results show that the family can be 

divided into 3 clades. The first clade consists of a lineage probably formed entirely by 

phytophagous species (including gall-formers) and a lineage with an unknown biology. The 

second clade includes very likely only parasitoid species. Within the third clade, phytophagy 

evolved at least twice independently. Parasitoidism was most likely the original feeding strategy 

of the family. It also appears to have been the ancestral strategy of the genus Megastigmus but 

with a subsequent shift to seed predation of angiosperms and later gymnosperms. The final 

phylogenetic hypotheses support an Australian origin of the family (with repeated colonization 

of other parts of the world). Finally, it is obvious that the whole family needs a complete 

taxonomic revision of its genera and species groups and requires a general deepening of the 

knowledge about their feeding strategies. 
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