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Observation on the Lateral Carinae of the Pronotum
in Paralimnini and Its Allfed Tribes (Homoptera,

Cicadellidae, Deltocephalinae) 1)
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Kyushu University, Fukuoka, 8 12-8 1 Japan

Abstract. The lateral carinae on the pronotum of Cicadellidae were
investigated for 44 species belonging to 13 tribes of Deltocephalinae and 7
species belonging to 6 allied subfamilies. The typical 2 states are recognized.
The lateral carinae of the most examined species are well developed from
anterior to posterior part. The carinae obscured posteriorly is observed in all
species of Paralimnini and Doraturini, and some species of Deltocephalini.
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Introduction

The morphological state of the lateral carinae on the pronotum, partly obscured, is
important key character of Paralimnini to distinguish from the related tribes such as
Doraturini and Deltocephalini (Emeljanov 1962, Ossiannilsson 1983). They suggested
that not all species of this tribe have the state as synapomorphy. In the present study, the
comparative morphology of the lateral carinae on the pronotum is discussed based on
materials of Paralimnini, related tribes of Deltocephalinae and subfamilies.

Materials and Methods

The pronotum of dried specimens was dissected. The examined species are shown in
table 1. All specimens except 3 deltocephaline species are collected in Japan. Doratura
gruvis and Endria inimica  were collected from Canada. Deltocephalus pulicaris  was from
Germany. The pronotum was steeped in 5% solution of KOH, and boiled for 3 to 5
minutes until the organs became soft. After the treatment with potash, the materials were
transferred to 25% solution of ethanol, and observed under a stereoscopic microscope.
Sixteen species were observed through the electric scanning microscope: Alobaldic~  tobae.
Recilia  oryzae,  Exitianus fusconervosus,  Laburrus impictifrons,  Aconurella orientalis.
Hecalus concentralis, Macrosteles quadrimaculatus, Hishimonus  seliatus. Yanocrp1~tr1rl.r

1) Contribution from the Entomological Laboratory, Faculty of Agriculture, Kyushu
University, Fukuoka (Ser. 5, No. 4).
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yanonis, Psammotettix striatus, Phlogotettix cyclops,  Scaphoideus.festivus,  Doratrtlina
producta, Amimenus mojiensis, Xestocephalus nikkoensis and Pagaronia okadai.

Results

The carinae runs from the anterior margin to the posterior margin of the pronotum.
This character state is commonly observed in the Cicadellidae, but are obscure near the
posterior margin in some tribes of Deltocephalinae.

The typical pattern of the carinae is the following two ones; the entirely developed
carinae (Fig. 79), and the carinae obscured posteriorly (Fig. SO).

1. Paralimnini (Figs. l-5, 31-37)

All species classified into Paralimnini by Knight & Webb (1993) have the carinae
gradually obscured posteriorly. The carinae of Paralimnus, type genus of Paralimnini, is
obscured at posterior half of the pronotum. The carinae of Diplocolenus,  Jassus and
Paralaevicephalus are developed until anterior 215. Those of Metalimrrus  and.
Psammotettix and Sorhoanus are developed over anterior 213.

2. Deltocephalini (Figs. 16- 19, 38-47)

This tribe has both states. The carinae of Deltocephalus,  type genus, is entirely
developed, and those of AEobaZdia,  Endria and Recilia  are also entirely developed. The
posterior l/3 of Endria is very weakly carinated.  Futasujinus,  Heugchmia,  Tukagic~llrr
and Yanocephalus have the carinae obscured posteriorly.

3. Doraturini (Figs. 48-49)

Doratura is the type genus of this tribe, and the posterior 2/3 of its carina  is obscure.
The carinae of Aconurella  is less developed, and the anterior l/5 is distinct.

4. Other tribes and subfamilies (Figs. 6-15, 21-30, 50-78)

All other tribes of Deltocephalinae, Iassinae, Aphrodinae, Selenocephalinae,
Penthiminae and Cicadellinae have the entirely developed state. The carinae of
Ptzlogotettix is partly obscured near posterior margin in the observation by SEM. but is
entirely developed in the observation by microscope.

Discussion

The partly obscure state is observed in the all paralimnine species examined. Two
species of Doraturini and 4 species of Deltocephalini have also such state. This state is
hypothesized as the evolutionary novelty occurred several times in deltocephaline lineage
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in the present taxonomic system of Deltocephalinae (Oman et al., 1990),  or
synapomorphy of these three tribes.

The 4 species of Deltocephalini must be classified to Paralimnini, if the taxonomic
system based on the genital structures by Ossiannilsson (1983) and Giustina (1989) is
applied for the examined species. The tribe has many morphological differences from
Paralimnini, while Doraturini is suggested to be closely related to Paralimnini by
Emeljanov (1962). Therefore, I concluded that the partly obscured state was obtained by
the common ancestor of Paralimnini and Doraturini, and this is hypothesized to be a
synapomorphy of these two tribes.
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Table 1. List of the species examined.

Subfamilies. Tribes

Deltocephalinae
Paralimnini

Deltocephalini

Doraturini
Athysanini

Balcluthini
Cicadulini
Hecalini
Macrostelini
Opsiini
Platymetopiini
Scaphoideini
Scaphytopiini
Stenometopiini
Tribe incertae sedis

Xestocephalinae
Iassinae
Aphrodinae
Selenocephalinae

Selenocephalini
Paraboloponini

Penthiminae
Cicadellinae

Species

Diplocolenus evansii, Jassargus repletus, Metalimnus
marmoratus, Paralaevicephalus nigr[femoratus,  Paraiimnus
tamagawanus, Psammotettix striatus, Sorhoaniis  tr-itici
Alobaldia tobae, Deltocephalus pulicaris, Endria  inimica,
Futasujinus candidus, Hengchunia koshuensis,  Recilia
coronifer, R. dorsalis, R. oryzae,  Takagiella tezqvre,
Yanocephalus yanonis
Aconurella orientalis, Doratura gravis
Albicostella kiushuensis, Exitianus fl~scoIzerL’os1(.~,  Handianus
limbifer,  Laburrus impictifrons, Matsumurella  kogotensis,
Nephotettix cincticeps, Orientus  ishidae, Paramesodes
albinervosus, Limotettix striola, Scleroracus jako~~~lefli:
Balclutha incisa
Elymana sulphurella
Hecalus concentralis
Macrosteles striifrons, Yamatotettixflavovittatus
Hishimonus sellatus
Phlogotettix cyclops
Scaphoideus albovittatus, S. festivus
Japananus hyalinus
Doratulina (D.) producta, D. (Paivanana) indra
Amimenus mojiensis
Xestocephalus iguchii, X. nikkoensis
Batracomorphus mundus
Planaphrodes  sahlbergi

Drabescus nigrtfemoratus
Parabolopona guttatus
Penthimia nitida
Pagaronia okadai
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Figs. l-15.  Pronotum in lateral  view. - 1-2, Yunocephalus  ~anonis:  3-5,
Psammotettix stroatus; 6-7, Scaphoideus festivus; 8-9, Phlogotettix Cyclops: 1 O-
11, Doratulina producta; 12-13, Amimenus mojiensis; 14, Xestocephcrl1l.s
nikkoensis; 15, Pagaronia okadai.
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Figs. 16-30. Pronotum in lateral view. - 16-18, Alobuldia  tobae; 19, Recilia  oryzae;
20-2 1, Exitianus fusconervosus; 22-24, Luburrus impictifrons; 25-27,  Aconwella
orientalis; 28, Hecalus concentralis; 29, Macrosteles qucldrirnnculc~trrs;  30,
Hishimonus sellatus.
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Fiigs. 31-49. Pronotum in lateral view. - 3 1, Diplocolenus evansii; 32, Jassargus
repletus;  33, Metalimnus marmoratus; 34, Paralaevicephalus  nigr~femoratus;  35.
P a r a l i m n u s  3 6 ,  P s a m m o t e t t i x  striatus; 37, Sorhoanus  tr i t ici;  38,tamagawanus;
Alobaldia tobae; 39, Deltocephalus pulicaris; 40, Endria inimica;  4 1, Futasujinus
candidus; 42, Hengchunia koshuensis; 43, Recilia corontyer;  44. R. dorsalis; 45.
R.  46,  Takagiel la  tezuyae; 47,  Yanocephalus  yanonis; 48, Aconurellaoryzae;
orientalis; 49, Doratura gravis.
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Figs. 50-69. Pronotum in lateral view. - 50, Albicostella kiushuensis: 5 1, Exitianus
f usconervosus; 52, Handianus limbifer; 53, Laburrus  impictifrons;  54,
Matsumurella  kogotensis; 55, Nephotettix cincticeps; 56, Orientus  ishidae; 57.
Pnramesodes albinervosus; 58, Limotettix striola; 59, Scleronlcusjakocvl~~~; 60.
Balclutha incisa;  61, Elymana sulphurella;  62, Hecalus  concentralis;  63,
Macrosteles striifrons; 64, Yamatotettix flavovittatus; 65, Hishimonus sellntus;
66, Phlogotettix cyclops;  6’7, Scaphoideus albovittatus; 68, S. festivus;  69,
Japananus hyalinus.
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Figs. 70-78. Pronotum in lateral view. - 70, Doratulina (D.) producta; 7 1 , D.
(Paivanana) indra; 72, Amimenus mojiensis; 73, Xestocephalus nikkoensis; 74,
Batracomorphus mundus; 75, Planaphrodes sahlbergi; 76, Dra hescus
nigrifemoratus; 77, Parabolopona guttatus; 78, Penthimia nitida.

Figs. 79-80. Head and pronotum. - 79, pronotum with carinae obscured
posteriorly; 80, pronotum with entirely developed carinae.


