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WHY THE TAXON HOMOPTERA DOES NOT EXIST.

ABSTRACT

WHY THE TAXON HOMOPTERA DOES NOT EXIST.

Many researchers still use the name Homoptera for the higher taxon of any member of the
Sternorrhyncha (Aleyrodoidea, Aphidoidea, Coccoidea and Psylloidea) or Auchenorrhyncha
(Cercopoidea, Cicadoidea, Cicadelloidea and Fulgoroidea), or to refer collectively to the
Sternorrhyncha plus Auchenorrhyncha. Recent work based on morphological and molecular
studies provide phylogenetic evidence that the Homoptera is paraphyletic and therefore its use
should be abandoned.
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Traditionally the Homoptera has been regarded either as a distinct order or
as a suborder of the order Hemiptera. In either classification, the Homoptera
consists of the Auchenorrhyncha (Cercopoidea, Cicadoidea, Cicadelloidea and
Fulgoroidea) plus the Sternorrhyncha (Coccoidea, Aphidoidea, Psylloidea and
Aleyrodoidea) and usually also the Coleorrhyncha (Peloridoidea: Peloridiidae
or moss bugs). Hennig (1981) recognised that the Homoptera might not be
monophyletic (in the sense of not containing all descendants of the common
ancestor) because the diagnostic features used to separate it from the
Heteroptera are all plesiomorphies that must have been present in the
common ancestors of both groups. In homopterans, the labium is inserted
close to the prosternum (without the intervening gula area seen in
Heteroptera), and the fore-wings, if developed, are in the form of tegmina of
approximately uniform texture, i.e. without differentiation into corium and
membrane (as in Heteroptera), and often are held roofwise over the
abdomen (Woodward et al., 1970). The insects traditionally recognised as
homopterans all feed on plant saps (mostly from phloem or xylem)
(Goodchild, 1966; McGavin, 1993) and a number of families, especially
among the Sternorrhyncha, possess the obvious biological traits of eliminating
honeydew from the anus and being ant-attended (e.g., Buckley, 1987;
Bourgoin, 1997). In contrast, the Heteroptera have more diverse food habits,
including plant sap-sucking and carnivory on invertebrate prey or, more
rarely, vertebrate blood (Goodchild, 1966; McGavin, 1993; Schuh & Slater,
1995), and, with a few rare exceptions (e.g., Maschwitz et al., 1987), the
Heteroptera do not produce honeydew and are not ant-attended.
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Ideally, all higher taxa should be monophyletic because natural groups
provide an unambiguous representation of relationships, can be efficiently
diagnosed (by one or more shared derived features), are stable to the
addition of new taxa, and have maximal value in application to other studies
(e.g., behavioural, biogeographic or evolutionary investigations). Polyphyletic
groups, based on the misinterpretation of convergence as evidence for
genealogy, are unnatural and always are rejected when detected. Paraphyletic
groups also are unnatural as they do not contain all of the descendents of
their ancestor, generally due to the removal of a divergent monophyletic
group from the clade (e.g., the class Reptilia is rendered paraphyletic by
recognition of the class Aves for the morphologically-derived reptiles that we
call birds), and are difficult or impossible to uniquely diagnose due to the
lack of shared derived features. Such groups appear to be common at all
taxonomic levels in our existing classifications of insects and yet, in the
interests of nomenclatural stability, we should not reject them without good
evidence from thorough character evaluation and rigorous phylogenetic
analysis. The testing of phylogenetic hypotheses, and thus classifications,
using data sets that are independent of morphology (e.g., nucleotide
sequence data from mitochondrial or nuclear genes) is desirable given that
our existing classifications are based almost exclusively on morphology.

The phylogenetic relationships of the various higher groups of Hemiptera
have been much disputed (e.g., see chapters in Schaeffer (1993) or the
review in von Dohlen & Moran (1995)). Recent cladistic re-interpretations of
morphological data (reviewed in Campbell et al., 1995b) and particularly
phylogenetic analyses of 18S rDNA nucleotide sequence data (von Dohlen &
Moran, 1995; Campbell et al., 1995b) do not support the monophyly of the
Homoptera. Available evidence suggests that the Auchenorrhyncha are more
closely related to the Heteroptera (including the Coleorrhyncha) than to the
Sternorrhyncha (Wheeler et al., 1993; von Dohlen & Moran, 1995).
Furthermore, the Auchenorrhyncha also may be paraphyletic because the
Fulgoroidea may be more closely related to the Heteroptera than to the other
auchenorrhynchan groups (Campbell et al., 1995a,b; Sorensen et al., 1995).
The molecular data, however, strongly support the monophyly of the
Sternorrhyncha (Campbell et al., 1994, 1995a,b; von Dohlen & Moran, 1995)
and thus validate the previous morphological evidence for the naturalness of
this group (Schlee, 1969).

Despite this recent evidence for the non-monophyly of the Homoptera, the
concept has been used so widely and for so long that many researchers
appear loathe to discard it. However, if entomologists wish to use a
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phylogenetically-based higher classification, then they should abandon the
use of the name Homoptera and instead refer to their favourite bug group as
part of the relevant superfamily of the order Hemiptera. Several books (e.g.,
Carver et al., 1991; McGavin, 1993; Gillott, 1995) now use a classification with
three, or more rarely four, suborders, namely the Auchenorrhyncha,
Sternorrhyncha, Heteroptera and sometimes with a separate Coleorrhyncha
for the Peloridiidae. Using such schemes, the scale insects, for example, could
be referred to as “Hemiptera: Coccoidea” or “Hemiptera: Sternorrhyncha:
Coccoidea”. Sorensen et al. (1995) have taken the radical step of discarding
the names Auchenorrhyncha, Coleorrhyncha and Heteroptera, and erecting
three new hemipteran suborder names, based on relationships suggested by
their 18S rDNA gene trees. This action may be premature; major
nomenclatural changes should await confirmation of the postulated
relationships from additional genes or other new data sources.
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