














cles erect throughout, acute, and not
incurved at apex. Denticles have differ-
ent shapes, including cone-shaped, irreg-
ularly cone-shaped, and thin plate-
shaped.
Type 3 (Fig. 5)

Plaques are distributed over the
entire plate. Denticles cone-shaped.

Group 2

Plaque is planiform throughout. In
transverse section, plaque is completely
oblong. Based on the distribution
pattern of plaques on the plate, 3 types
can be distinguished in Group 2.

Type 4 (Figs. 6, 7)

Plaques are distributed along the
margin of the plate. Denticles erect
throughout, acute, and not incurved at
apex. Denticles have different shapes,
including cone-shaped, irregularly cone-
shaped, and thin plate-shaped.

Type 5 (Fig. 8)

Plaques are distributed all over the
plate. Denticles erect throughout, acute
and not incurved at apex. Denticles are
thin plate-shaped.

Type 6 (Fig. 9)

Plaques are distributed over the
entire plate. Denticle is cone-shaped.
Apex of denticle turns toward the
central area of plate.

Discussion

Chen and Yang (1995) pointed out
that "The Delphacidae, Meenoplidae,
Kinnaridae, Cixiidae, Achilidae, Achilixi-
idae and Derbidae compose the Cixiidae-
group”. In the Cixiidae-group, the
plaque is filiform (Shih and Yang, 1996)
or is transformed (Wilson, 1989; Bour-
goin and Deiss, 1994, Figs. 11, 12;
Cheng and-Yang, 1996).

As to the distribution pattern of
plaques on the plate of the sensory
plaque organ, the marginal distribution

pattern is commonly present in the Cixi-
idae-group (Cheng and Yang, 1996);
the well-proportioned distribution
pattern is only present in Delphacidae
and Cixiidae. Yet, the plaque has 2
different morphologies in Cixiidae: (1)
planiform basally, then filiform; and (2)
planiform throughout. In the Delphaci-
dae, the plaque is completely filiform
(Shih and Yang, 1996). According to
the out-group comparisons (Watrous
and Wheeler, 1981) and the intra-group
repartition criterion (Wiley, 1981),
those plaques which are the marginal
distribution pattern should be consid-
ered as the primitive character state in
Cixiidae and the well-proportioned
distribution pattern as an advanced
character state.

In this study, the antennal sensory
plaque organs of Cixiidae can be sepa-
rated into 2 groups, which contain 6
types based on the morphology and
distribution pattern of the plaques.
Herein, the inner surface of each
sensory plaque organ of all examined
species is composed of a cuticular ring
and many irregularly triangular pores
(Fig. 10).

In Group 1, plaque is planiform
basally, then filiform apically. In Group
2, plaque is planiform. The hypothetical
evolutionary trend between these 2
groups is proposed to be Group 1 -
Group 2.

Group 1 contain 3 types: (1) in
Type 1, plaques are distributed along
the margin of the plate; (2) in Type 2,
plaques are distributed on the margin
and center of the plate; (3) in Type 3,
plaques are distributed over the entire
plate. The evolutionary trend among
the 3 types is proposed to be Type 1 -
Type 2 - Type 3.

Group 2 contains 3 types: (1) in
Type 4, plaques are distributed along
the margin of the plate; (2) in Types 5
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and 6, plaques are distributed over the
entire plate. Based on above data, the
evolutionary trend among the 3 types
is proposed to be Type 4 - Type 5 and
Type 4 - Type 6.

Furthermore, the morphologies of
plaques are fairly uniform for most

species in many given genera; for exam-
ple, the genera Cixius, Euryphlesia, and
Oliarus (Table 1). Concerning subfami-
lies in Cixiidae, plaques have no stable
morphology (Table 1): (1) the Cixiinae
is the largest subfamily, and its
members have all 6 different types

oo

Figs. 7-10. Sensory plaque organs of Cixiidae. 7. Type 4, Bothriocera diploreura Fennah (Scale=
15.0 pm): 8. Type 5, Koroana interia (Walker) (Scale=18.1 pm); 9. Type 6, Pintalia/sp.
(Scale=20.1 gm); 10. Inner surface of sensory plaque organs of Norialsus pretoriae
(Syn.) (Scale=7.5 pm). C.r.=Cuticular ring; De. = Denticle; Pl.=Plaque; |.t.p.=Irregularly

triangular pore.
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except Type 3; (2) for 2 examined
species of Borystheninae, both
conformably belong to Type 4; (3) for 3
examined species of Bothriocerinae,
Types 2, 3, and 4 are found.

In the present study, there is a
confused and unsolvable phenomenon in
antennal sensory plaque organs of Cixi-
idae, namely, denticles in different
species of the same genus have no
stable morphology, even within the
same species. For example, the denticles
in Oliarus polyphemus Fennah have
different shapes, including cone-shaped,
irregularly cone-shaped and thin plate-
shaped. This condition implies that the
denticles are not a suitable character
for phylogenetic analysis within the
Cixiidae.
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