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Abstract

The antennae of five instar nymphs and adult of Euphyonarthex phyllostoma Schmidt (Tettigometridae) are described and
illustrated. Detail structures of the antennae have been observed using scanning electron microscopy. The origin of polymerized
flagellum of Fulgoroidea is discussed.
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ABSTRACT

The antennae of five instar nymphs and adult of Euphyonarthex phyllostoma
Schmidt (Tettigometridae) are described and illustrated. Detail structures of the
antennae have been observed using scanning electron microscopy. The origin of
polymerized flagellum of Fulgoroidea is discussed.
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Introduction

The Fulgoroidea is characterized by
the polymerized flagellum of the projec-
tion protruding from inner apical portion
of the third antennal segment. But the
origin of the polymerized flagellum of
Fulgoroidea is still unclear. Emeljanov
(1987) analyzed that “It is possible that
the polymerization of the flagellum in the
common ancestor of the Cicadina (=Au-
chenorrhyncha) commenced from the
apex and was completed in different ways
after the separation of the Cicadelloidea
from the common stem of the other
cicadines. The imaginalization of the
larval antennae of the Cicadelloidea and
Fulgoroidea may be the original state of
all of the cicadines, if the non—polymerized
antennae of the cercopo-cicadoid larvae
was formed by instauration, which then
in the Cicadoidea also passed on into the
imago.” and “A second variant postulates
the independent transition of the imagin-
al antennae into the larvae in the
Cicadelloidea and Fulgoroidea.”

An observation of the antennae of
the five instar nymphs and adult of
Euphyonarthex phyllostoma tells a differ-
ent story except “the process of the
polymerization of the flagellum in the
common ancestor of the Cicadina com-
menced from the apex.” Here the origin of
polymerized flagellum of Fulgoroidea is
explained.

Description

First instar nymph (Fig. 1.A, Fig. 2.A)
Pedicel with 2 sensilla placodea near
middle, apex not oblique, as long as wide.
Third segment longer than length of
pedicel, about 1.9:1; narrower than width
of pedicel, about 1:1.2; the widest part
about 0.05mm, the longest part about 0.12
mm. Third segment at apical outer por-
tion with a rather large sensillum placo-
deum, its appearance nearly same as in
pedicel; inner apical portion observing by
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SEM somewhat cone-shaped, apical level
lower than in sensillum placodeum, by
light microscope transparent, hole-
like.

Second instar nymph (Fig. 1.B, Fig. 2.B)

Pedicel with 2 sensilla placodea at
outer apical portion, apex somewhat ob-
lique, 1.2 times longer in longest part
than wide at widest part. Third segment
longer than length of pedicel, about 1.6:1;
narrower than width of pedicel, about 1:1.
4; the widest part about 0.05mm, the
longest part, about 0.12mm. Third seg-
ment at apex where original cone—shaped
structure situated with projection dis-
tinct, very short, terete, truncate at apex,
apical level higher than in sensillum
placodeum.

Third instar nymph (Fig. 1.C, Fig. 2.C)

Pedicel with 4 sensilla placodea at
outer apical portion, apex distinctly ob-
lique, 1.4 times longer in longest part
than wide at widest part. Third segment
shorter than length of pedicel, about
1:1.2; narrower than width of pedicel,
about 1:2.4; the widest part about 0.05mm,
the longest part about 0.12mm. Projection
relatively long, but still shorter than
length of third segment.

Fourth instar nymph (Fig. 1.D, Fig. 2.D)

Pedicel with 8 sensilla placodea at
outer apical portion, 2 times longer than
wide. Third segment shorter than length
of pedicel, about 1:2; narrower than width
of pedicel, about 1:2.8; the widest part
about 0.05mm, the longest part about 0.12
mm. Projection as long as length of third
segment.

Fifth instar nymph (Fig. L.E, Fig. 2.E)
Pedicel with 16 sensilla placodea at
outer apical portion, 2.2 times longer
than wide. Third segment shorter than
length of pedicel, about 1:2.8; narrower
than width of pedicel, about 1:3.6; the
widest part about 0.05mm, the longest
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Fig. 1. Antennae of Euphyonarthex phyllostoma Schmidt A, first instar nymph; B, second
instar nymph; C, third instar nymph; D, fourth instar nymph; F, fifth instar nymph.

part about 0.12mm. Projection as long as
length of third segment. Adult (Fig. 1.F)
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Fig. 2. Antennae of Euphyonarthex phyllostoma Schmidt A, first instar nymph; B, second instar nymph; C, third
instar nymph; D, fourth instar nymph; E, fifth instar nymph. (Scale: A=25mm; B, C and E=35mm:

D=150mm)
Pedicel with about 70 sensilla placo- distinctly oblique, 2.5 times longer than
dea at whole surface except base, at apex wide. Third segment shorter than length
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of pedicel, about 1:4.5; narrower than
width of pedicel, about 1:4; the widest
part about 0.05mm, the longest part about
0.12mm. Projection distinctly longer than
length of third segment.

Discussion

According to Emeljanov (1990) and
Fang and Yang (unpublished), Tettigome-
tridae is considered as a primitive family
of Fulgoroidea. The polymerized flagellum
of the first instar nymph of Nisia serrata
Tsaur (Meenoplidae), Mindura subfasciata
kotoshonis Matsumura (Nogodinidae) and
Kallitaxila sinica (Walker) (Tropiduchi-
dae) were examined, being the same form
as in E. phyllostoma adult, also supports
this conclusion. Therefore, the character
transformation during ontogeny of E.
phyliostoma is used in following to ex-
plain the origin of the polymerized flage-
lum of Fulgoroidea.

The filiformed flagellum of the first
instar nymph consists of single segment,
and is characterized by somewhat cone-
shaped projection at inner apical portion
and the large sensillum placodeum at
outer apical portion. The antennae of the
second instar nymph differs from the first
instar nymph in having the projection
distinct, short, truncated at apex; and the
third segment is retarded, as long and
wide as in the first instar nymph. The
antennae of the third instar nymph differs
from those of second instar nymph in
having relatively long projection. The
third segment still is retarded, as long
and wide as in the first instar nymph. Up
till the third instar, the development of
the polymerized flagellum has been com-
pleted except projection remaining still
relatively short, not as long as in most
nymphs and adults of the other families of
Fulgoroidea.

The Hemiptera and Cicado—Cerco-

poidea possess filiformed flagellum and
the Fulgoroidea possess polymerized fla-
gellum. Our study of the ontogeny of all
those taxa reveals that early develop-
mental stages of all those taxa have
filiformed flagellum but that during the
subsequent development of the Fulgoroi-
dea, filiformed flagellum transforms into
polymerized flagellum. In other words, the
filiformed flagellum is observed to be
more general and the polymerized flage-
llum less general. According to biogenetic
law (Nelson, 1978), the filiformed flage-
Illum is thus inferred to be the original
state antennae of Fulgoroidea.

Therefore we propose that the poly-
merized flagellum of Fulgoroidea derived
from the filiformed flagellum, and not
derived from “The imaginalization of the
larvae antennae.” as Emeljanov (1987)
suggested.
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