
Figure 1. NJ tree of 97 unique Orosius

haplotypes derived from 179 specimens.

Red branches indicate genetic species

identified by multiple threshold GMYC model.
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Introduction

Orosius Distant (Hemiptera: Cicadellidae) is a

leafhopper genus of economic importance in Africa,

the Middle East, Asia, Australia and the Pacific. At

least half of the eight described species have been

reported as vectors of plant pathogens, including

phytoplasmas and viruses. Despite their economic

importance, the identities and distributions of

Orosius species are unclear and the genus has a

checkered taxonomic history. In addition, like many

leafhoppers, only adult males of Orosius are

identifiable to species. The resulting uncertainty

over the identity of vector species has hampered

research into phytoplasma transmission and

management.

We performed an integrative taxonomic study of the

genus in order to provide tools for elucidation of the

vector-capability of Orosius species. DNA barcodes

available for seven of the eight recognised species

and several putative novel species were used to

group ♂ & ♀ specimens into distinct genetic

species clusters using a general mixed Yule-

coalescent (GMYC) modeling procedure (3). These

clusters were compared with morphospecies

clusters identified through male genitalic

characters.

Results & Discussion

Multiple threshold GMYC modeling applied to 97

unique Orosius haplotypes identified 18 genetic

clusters (Fig.1). These clusters resolved as seven

previously described morphospecies, three novel

morphospecies and five novel species represented

by females only (Fig 2). Average sequence

difference within morphospecies was 14 times less

that observed between morphospecies (0.78% vs

11.4%). Monophyly at each morphospecies was

well supported by bootstrap analysis. There was

strong congruence between species clusters

defined by genetic and morphological methods;

DNA barcoding was very useful for delineating

morphologically cryptic species where male

genitalic character variations were subtle (eg., O.

argentatus vs. O. orientalis). Use of ♀ samples in

genetic analyses allowed detection of additional

putative novel species (Fig. 2).

Conclusions

Our study doubles the known species diversity of

the genus and clarifies the identity and distributions

of the species. The implications of newly

discovered cryptic species for studies of plant

disease transmission are significant. Our new

diagnostic tools can be used as a standard for

future investigations of leafhopper-phytoplasma

species associations.

References
(3) Pons J, Barraclough TG, Gomez-Zurita J, Cardoso A, Duran DP, Hazell S, Kamoun S, 

Sumlin WD, Vogler AP (2006) Sequence-based species delimitation for the DNA  

taxonomy of undescribed insects. Systematic Biology 55: 595-609.

ww01895

ww03610

ww01905

ww01893

ww05032

ww01898

ww01896

ww01899

ww05143

ww01518

ww01903

ww05009

ww01901

ww01888

ww02897

ww01894

ww00802

ww03615

ww03917

ww01900

ww01889

ww01906

ww03419

ww07165

ww01910

ww01519

ww01520

ww01521

ww01522

ww04884

ww04887

ww04998

ww00686

ww04893

ww03364

ww00808

ww00691

ww00693

ww00689

ww07143

ww05142

ww00690

ww00509

ww05140

ww05141

ww07140

ww05001

ww05040

ww07142

ww00809

ww05039

ww07146

ww00803

ww00995

ww05037

ww05007

ww05033

ww05034

ww05026

ww03934

ww05029

ww00694

ww00697

ww00695

ww01531

ww00813

ww05004

ww00810

ww05021

ww05022

ww05023

ww00804

ww00812

ww01902

ww01909

ww00806

ww05018

ww00684

ww00702

ww00700

ww03944

ww03953

ww03956

ww03959

ww03960

ww00683

ww00811

ww05010

ww00807

ww00508

ww00994

ww00996

ww03887

ww02881

ww03603

ww01877

ww01882

Outgroup ww02574

Outgroup ww02886100

100

100

100

100

100

100

94

100

100

81

99

99

86

98

97

100

100

100

100

99

99

99

95

100

99

99

0.05

O. orientalis

O. ryukyuensis

O. argentatus

O. albicinctus

O. cellulosa

O. novel 1

O. novel 4

O. novel 2

O. novel 5

O. novel 3

O. canberrensis

O. novel 8
O. novel 6

O. lotophagorum

O. novel 7

♀

♀

♀

♀

♀

K2P

O. orientalis

Australia west

Japan

O. lotophagorum

Australia          

east & north

O. ryukyuensis

Australia       

east & north

O. argentatus

Australia east

O. albicinctus

India            

Israel         

Sudan

O. cellulosa

Australia east

O. novel 1

Australia west

Figure 2. Orosius morphospecies,

male genitalic characters and sample

distributions. ♀ = female specimens

only, putative novel species delineated

exclusively by genetics.
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