ZOOTAXA
1522

Revision and phylogeny of the subaptera-group of
Phyllodromica (Blattoptera: Blattellidae: Ectobiinae),
including a parthenogenetic species and the evaluation of COlI
sequences for speciesidentification (DNA bar coding)

THOMAS KNEBELSBERGER & MICHAEL A. MILLER

E3

Magnolia Press
Auckland, New Zealand



Thomas Knebelsberger & Michael A. Miller

Revision and phylogeny of the subaptera-group of Phyllodromica (Blattoptera: Blattellidae: Ectobiinae),
including a parthenogenetic species and the evaluation of COI sequences for speciesidentification
(DNA barcoding)

(Zootaxa 1522)

68 pp.; 30 cm.

9 July 2007

ISBN 978-1-86977-107-2 (paperback)
ISBN 978-1-86977-108-9 (Online edition)

FIRST PUBLISHED IN 2007 BY
Magnolia Press

P.O. Box 41-383

Auckland 1346

New Zealand

e-mail: zootaxa@mapress.com

http://www.mapress.com/zootaxa/

© 2007 Magnolia Press

All rights reserved.

No part of this publication may be reproduced, stored, transmitted or disseminated, in any form, or by any
means, without prior written permission from the publisher, to whom all requests to reproduce copyright
material should be directed in writing.

Thisauthori zation does not extend to any other kind of copying, by any means, inany form, and for any purpose

other than private research use.

ISSN 1175-5326 (Print edition)
ISSN 1175-5334 (Online edition)

2 - Zootaxa 1522 © 2007 Magnolia Press KNEBELSBERGER & MILLER



Zootaxa 1522: 1-68  (2007) ISSN 1175-5326 (print edition)

WWW.mapress.com/zootaxa/ ZOOTAXA

Copyright © 2007 - Magnolia Press ISSN 1175-5334 (online edition)

Revision and phylogeny of the subaptera-group of Phyllodromica (Blattopter a:
Blattellidae: Ectobiinae), including a parthenogenetic species and the evaluation
of COI sequencesfor speciesidentification (DNA barcoding)

THOMAS KNEBEL SBERGER"? & MICHAEL A. MILLER?

Zool ogische Staatssammlung Miinchen, Miinchhausenstrasse 21, 81247 Munich, Germany.
E-mail: *knebel sherger @z .biol ogie.uni-muenchen.de; 2miller @zsm.nmwn.de
¥Corresponding author

Table of contents

Y 011 = ot OSSOSO 4
(g7 [FTox [ TSSO 4
s = g = o I =1 00 SRS 5
RS-0 Mo [ o USSP 7
CharacteristiCs Of the SUDBPLEIBgrOUD .........cueiirie ittt sttt bt e e e et e se e e e e ebe e et sbesbesbeseebesee st eneensenenneane 7
Distinction of the subaptera-group from other closely related Groups .......c.cccvveiererieresee e 11
Key for the morphological determination of the bisexual species of the subaptera-group ..........ccoceveevevereveseeneeseseenen 12
Description of the Species Of the SUDAPLEra-GrOUD .....cceieierieierieieee et s ese e sreesesressesresaesreseenes 12

Phyllodromica subaptera (RamBur, 1838) ........cccoiieeieieie ettt st ae b eesae e e eneas 12

(01 oo (ol ag Tor= o lc g or= WS o= ol oo SO 14

(=01 1oTo golan oz Mo lc g or= W aqTo o] o o AP 14

(2 01Y; oo ol an Tor= o 1= for- g T0 o] 0 =22 P 15

(2 0)Y/ oo ol anTor= o l= g or- W g qTo o] o 2 J P 16

Phyllodromica quadracanthia, SPEC. NOV. .....cccceeceiieiiriiiesestesteseeeete s e eseeres e ste e sestessesae e essesee e sseesessesseseeseesseseenes 18
S ol o7 = 1o TSR 19
Cladistic analysis Of MOrphologiCal GALA. .........coioeiereeieee ettt e st se e ae e e saesbe e e eeas 22
Phylogenetic analySeS Of DINA SEUENCES ......co.eiirieiiiriiieieerteieeies e eaeeteste et ss e beseesseaeenseseaseesessessessesseseeasansensesseneaneaseansasens 24
ChromoSOMEl NUMIBETS ...ttt e b e et ae bbbt b bt b e se b se et e se et se et e seebeseebesee st neeneseeneesenens 25
CONCIUSIONS ...ttt sttt sttt et e bt e bt s e e bt e st ee e st et e st e Ee st e b eR e e b eneeb et e b e se b e se b e se ek e seebeseeneseene st eneseeneeseneas 26
o101 =0 o = = | TS 26
L = = 0o USSR 27
N 0] 07 0 | Gt OSSR 50
N 0] 001 | T 58
N 0] 0= 01 | T 60
N 0] 0= | T 61
F N 0] 07 0 [ TSRS 67
F N 0] 07 0 [ TSRS 68
F N 0] 07 0 | TSR 68

Accepted by S. Kambhampati: 20 Mar. 2007; published: 9 Jul. 2007 3



Abstract

Until recently the subaptera-group of Phyllodromica contained only one species. The revision of the subaptera-group
herein consists of the two newly described bisexual species, P. iberica and P. quadracantha, endemic to the Iberian Pen-
insula and a parthenogenetic species, P. subaptera (Rambur, 1838), which iswidely distributed over most of the Mediter-
ranean countries and islands. Within P. iberica three conspecific morphotypes are distinguished. The morphological
characteristics of the subaptera-group are described. The species and their distributions are described and depicted. A
key for the morphological determination of P. quadracantha and the morphotypes of P. iberica is given. DNA sequences
of the mitochondrial cytochrome ¢ oxidase subunit | (COI) gene are included in the species descriptions. The sequence
data are suitable for speciesidentification (DNA barcodes). A cladistic analysis of the morphological data and a phyloge-
netic analysis of the DNA sequences were performed to infer the phylogenetic relationships between the species of the
subaptera-group.

Key words: Blattoptera, Blattellidae, Ectobiinae, Phyllodromica, new species, thelytoky, geographic parthenogenesis,
mtDNA, COI, DNA sequences, DNA barcodes, molecular phylogeny

I ntroduction

The phenomenon of parthenogenesis has been observed in several cockroach species (Roth & Willis 1956,
Corley et al. 1999). Obligatory parthenogenesis was only known in Pycnoscelus surinamensis which is
assumed to be sexually isolated from its presumed bisexual ancestor Pycnoscelus indicus (Roth 1967). The
parthenogenesis of the subaptera-group of Phyllodromica (Blatellidae: Ectobiinae) is the second case of
obligatory thelytokous parthenogenesis observed in cockroaches (K nebel sberger & Bohn 2003).

This paper presents a revision of the subaptera-group and provides new information on the origin and
evolution of parthenogenesis in Blattoptera.

The bisexua and the parthenogenetic forms of the subaptera-group exhibit different geographical distri-
butions. The bisexual forms are endemic to the Iberian peninsula, whereas the parthenogens can be found in
most of the Mediterranean countries and islands (Knebelsberger & Bohn 2003). This distribution pattern is
consistent with the term “ geographic parthenogenesis’ first proposed by Vandel (1928). Morphological inves-
tigations have shown that males of the subaptera-group exhibit remarkable morphological variation mainly in
the glandular structures of tergites 7 and 8 (Knebelsberger & Bohn 2003). Four morphotypes (‘ morphs’) with
partially overlapping distributions were distinguished. In contrast to the males, the bisexual and the partheno-
genetic females for the most part cannot be distinguished by their external features.

To investigate the taxonomical state of the identified ‘morphs an extended morphological analysis was
performed based on the material in the collection of Horst Bohn and T. K., and as a whole covered most of the
mountain regions of the Iberian Peninsula.

Analysis of DNA sequence data provided information about the degree of the separation of the morphs
which may possibly even represent new species. In cockroaches the investigation of DNA sequence variation
was already used to detect new species and species boundaries. Kambhampati et al. (1996) investigated the
sequence variation of two mitochondrial rRNA genes to obtain evidence for newly detected sibling species of
Cryptocercus punctulatus. Based on this study Nalepa et al. (1997) and Burnside et al. (2000) described new
species of Cryptocercus and the latter included sequence data (12S rRNA and 16S rRNA) in the descriptions
of new species.

In this paper two new bisexual species are described. The parthenogenetic strain (species) retains the
name Phyllodromica subaptera (Rambur 1838) because the holotype specimen is most likely a parthenoge-
netic female. The complete sequences of the mitochondrial COI gene are included in the description of each
species. One important aim of the genetic characterisation of the speciesis to support the potential use of the
sequence information as a taxonomic tool for subsequent species re-identification as recommended by Tautz
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