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Progress on the systematic study of basal Heaxpoda
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Institutes for Biological Sciences, Chinese Academy of Sciences, Shanghai 200032, China)

Abstract: Three basal hexapod groups, Protura, Collembola and Diplura, are important taxa in the research of
origin and evolution of Hexapoda and highlighted in the evolutionary studies of Arthropoda. The phylogenetic
position of three basal hexapod groups and the relationships between them are hotly debated problems. In this
review, the modern classification system of Protura, Collembola and Diplura are introduced, and the progress of the
study on the classical taxonomy and phylogeny of basal Hexapoda in recent ten years were summarized. So far, the
complete classification systems of three basal Hexapod were constructed, Protura including three orders and ten
families, Collembola including four orders and 30 families, and Diplura including two suborders, three
superfamilies and ten families. Ellipura was rejected by most of phylogenetical analyses and should be abandoned.
Most analyses based on molecular data support a close relationship between Protura and Diplura, however, need
further investigations. The results from the studies of mitochondrial genome, comparative embryology and
spermology indicate that Protura may be undergone a highly divergent evolution. The recent study on comparative
spermology of Diplura support it’s monophyletic. In summary, the systematic study of three basal hexapod groups

has been greatly improved, but some problems still exist, such as researchers reducing and the study level
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imbalance. In phylogenetic study, molecular phylogeny is the dominant topic, but the phylogenetic hypotheses

based on nuclear gene data and mitochondrial gene data are divergent. Therefore, more optimized methods for data

analysis are urgent needed. In addition, the comparative studies on morphology, embryology and development of

basal hexapods should be strengthened, in order to make a comprehensive phylogenetic study based on the total

evidences in the future.
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