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Species of Dicyphus (Dicyphus) (Insecta: Heteroptera: Miridae: Bryocorinae: Dicyphini) are routinely used as biocon-
trol agents of vegetable crop pests in the Northern Hemisphere. However, they are notoriously difficult to identify. 
In response, we employed an integrative approach, combining molecular, morphometrics and morphological data, 
for the delimitation of species. Sequences of three mitochondrial genes (COI, 16S and 12S) for 15 putative Dicyphus 
(Dicyphus) species were analysed using phylogenetic and genetic methods. Morphometric data were analysed using 
PCA and Ctree analyses to test their previous use in species differentiation. External and male genitalia morph-
ology were re-examined as an additional partition for testing species boundaries. Twenty-one Dicyphus (Dicyphus) 
species, based on genetic distances >1%, external and male genitalic characters were determined. The subgenus and 
all of the included species are diagnosed, and previously recognized species that we determined as valid are rede-
scribed. The following new synonyms are proposed: D. marocannus Wagner and D. bolivari altanticus Wagner are 
synonymized with D. bolivari Lindberg; D. umbertae Sanchez and Cassis is synonymized with D. cerastii Wagner; 
and, D. baezi Ribes is synonymized with D. rubicundus Blote. Two new species from Spain (D. argensis sp. nov.) and 
Turkey (D. caycumensis sp. nov.) are described.

ADDITIONAL KEYWORDS: Bryocorinae – Dicyphini – integrative taxonomy – male genitalia – mtDNA – 
morphometrics – Palaearctic region – biocontrol.

INTRODUCTION

Species diagnoses are based on morphological data, 
documented as either autapomorphies or a unique 
combination of characters. Morphology as a discrimi-
nating criterion is challenged where there is charac-
ter homogeneity or variability is continuous. In such 
circumstances, taxonomists have commonly resorted 
to fine-scale morphometrics to differentiate between 
congeners. Although such fine-scale differences have 
proven to be reliable in groups such as aphids and 
mosquitoes (Mehrparvar et al., 2012; Ruiz et al., 2014; 

Wilke et al., 2016), elsewhere they are of no value in 
discriminating cryptic species (Dayrat, 2005). For a 
time, mtDNA barcodes were proposed as a novel data 
source and cost-effective alternative (Hebert et al., 
2003a; Hebert, Ratnasingham & de Waard, 2003b), 
but this approach has not proven to be a panacea. 
More recently, arguments for integrative or iterative 
approaches, that combine or cross-reference multiple 
data partitions, have been promulgated (Dayrat, 2005; 
DeSalle, Egan & Siddall, 2005; Schlick-Steiner et al., 
2010; Yeates et al., 2011).

Taxonomists face such a lack of diagnostic charac-
ters in the plant bug subgenus Dicyphus (Dicyphus) 
(Insecta: Heteroptera: Miridae: Bryocorinae: 
Dicyphini), where morphometric and genitalic charac-
ters have been used, but with limited success. Correct 
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identification of these species is of economic import-
ance because some are notable biocontrol agents of 
vegetable crop pests (Gabarra et al., 1988; Ceglarska, 
1999; Carvalho & Mexia, 2000; Castañé et al., 2011; 
Ingegno et al., 2013; Abbas et al., 2014). Further, dicy-
phines are somewhat unusual as biocontrol agents 
because many species are zoophytophagous (Perdikis 
& Lykouressis, 2000; Sanchez, Gillespie & McGregor, 
2004; Perdikis et al., 2007; Ingegno, Pansa & Tavella, 
2011a; Sanchez et al., 2016); they can prey on tar-
get pests but also cause damage to crops during prey 
shortages (Sanchez, 2008, 2009; Calvo et al., 2009; 
Arnó et al., 2010). This zoophytophagous response 
and risk to crops varies among dicyphine species 
(Albajes et al., 1999; Gillespie et al., 2007; Sanchez 
& Lacasa, 2008; Castañé et al., 2011), which places 
a premium on correct identification (Albajes et al., 
1999; Sanchez, 2009). Dicyphines have also become 
model organisms in recent chemical ecology (Pérez-
Hedo et al., 2015; Sanchez et al., 2016), plant vola-
tile perception (Ingegno et al., 2016), host selection 
(Sanchez, Gillespie & McGregor, 2004; Ingegno et al., 
2011a) and metapopulation (Alomar, Goula & Albajes, 
2002; Castañé et al., 2004) studies.

Dicyphus (Dicyphus) species are primarily found in 
the Western Palaearctic, with 21 species described from 
this region (Kerzhner & Josifov, 1999; Linnavuori &  
Hosseini, 1999; Matocq & Ribes, 2004; Sanchez, 
Martínez-Cascales & Cassis, 2006); a handful of add-
itional species are known from India and sub-Saharan 
Africa (Cassis, 1986; Schuh & Slater, 1995). Wagner (1951,  
1964, 1970) and Wagner and Weber (1978) divided 
Dicyphus (Dicyphus) into three informal species-
groups, with the included species diagnosed by a 
combination of colouration, morphometric and male 
genitalic characters. Misidentification of Dicyphus 
(Dicyphus) species is common, which hampers their 
use as biocontrol agents (Martínez-Cascales et al., 
2006a; Martínez-Cascales, Cenis & Sanchez, 2006b; 
Castañé et al., 2011; Castañé et al., 2012).

In this work we have applied an iterative approach 
in our study of Dicyphus (Dicyphus), incorporating 
mtDNA, morphometric and comparative morpho-
logical data; an approach we successfully employed 
in differentiating two species of the dicyphine genus 
Macrolophus (Martínez-Cascales et al., 2006a). We 
obtained molecular data for three mitochondrial 
genes (COI, 16S and 12S) for 15 putative Dicyphus 
(Dicyphus) species, measured a suite of morphometric 
characters and re-examined external and male geni-
talia of all species currently assigned to the subgenus. 
These data sources were analysed to test the species 
concepts proposed by previous authors for Dicyphus 
(Dicyphus) species (e.g. Wagner, 1951, 1964, 1970; 
Wagner & Weber, 1978). Finally, we formally redescribe 
and diagnose all representatives of the subgenus for 

which we had sufficient material, establish new spe-
cies-level synonyms, describe new species from Turkey 
and Spain and provide a key for the identification of 
all species of Dicyphus (Dicyphus).

METHODS AND MATERIALS

MATERIALS

Morphological studies of Dicyphus (Dicyphus) spe-
cies were based on examination of 1400+ speci-
mens. Specimens were examined from the following 
collections:
AMNH – American Museum of Natural History, New 
York, USA.
BMNH – Natural History Museum, London, UK.
HNHM – Hungarian Natural History Museum, 
Budapest, Hungary.
IMIDA – Instituto Murciano de Investigación y 
Desarrollo Agrario y Alimentario, Murcia, Spain.
Jordi Ribes, personal collection.
MNHN – Muséum National d’Historie Naturelle, 
Paris, France.
MZH – Zoological Museum, University of Helsinki, 
Finland.
MZLU – Museum of Zoology, Lund University, Lund, 
Sweden.
RASHTIC – College of Agriculture, Rasht, Iran.
UNSW – University of New South Wales, Sydney, 
Australia.
ZISP – Zoological Institute, St. Petersburg, Russia.
ZMB – Zoologisches Museum, Berlin, Germany.

All specimens were given a unique specimen iden-
tifier (e.g. IMIDA_ENT 00000001) and the collection 
event details are given in the materials examined 
section for each species. The data used in the morpho-
metric analyses are provided in tabulated form in the 
Supporting Information (Tables S1 and S2).

The distribution maps we provide are based on the 
materials that we examined and type localities only. 
For species that have been recorded more broadly than 
we observed, we refer users to Kerzhner & Josifov 
(1999) who give coarse distribution descriptors for 
Palaearctic species of Dicyphus (Dicyphus), or to other 
authors in the description of species section.

HOMOLOGY AND TERMINOLOGY

Homologies and terminology follow mostly those given 
in Schuh & Slater (1995) and Cassis & Schuh (2012). In 
the case of the male genitalia, we follow Cassis (2008) in 
the use of endosoma for the inner tubule of the aedea-
gus, and large or small sclerotized processes attached 
apically to the endosoma are referred to as endosomal 
lobal sclerites, following Stonedahl (1988). Minute scler-
otized endosomal processes are referred to as spinules.
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The male genitalia were prepared by maceration in 
5% KOH, rinsed in distilled water and examined in 
glycerol. The endosoma is mostly membraneous, with 
species exhibiting differences in the shape and number 
of the lobal sclerites. These structures were combined 
with differences in the shape of the left paramere in 
defining species. We did not illustrate the right para-
mere as it is greatly reduced and in the main does not 
vary significantly between species. We did not inves-
tigate the female genitalia in this group as the scler-
otized rings and posterior wall show little variation 
between species (Sanchez et al., 2006).

Habitus images of a representative specimens of 
each species were taken using a digital camera Canon 
5D with 60 mm macro lens. When available, only males 
were photographed, as sexual dimorphism is triv-
ial in species of the subgenus. Multiple images were 
captured for each specimen and combined into a sin-
gle image using Helicon focus software (HeliconSoft, 
Kharkiv, Ukraine).

For fine details of external morphology, Dicyphus 
(Dicyphus) specimens were examined using a Hitachi 
TM3000 desktop scanning electron microscope, at 
low voltage with specimens uncoated. Our SEMs 
document the morphology of the head, pronotum, 
external efferent system of the metathoracic glands 
(MTG), pretarsus, abdominal sternal processes and 
pygophore. We provide images of these characters 
for representatives of the major clades found in our 
phylogenetic analysis.

MORPHOMETRIC METHODS

Measurements were taken using a Leica MZ16 
stereomicroscope and the Leica application suite V3 
software (Leica Microsystems, Wetzlar, Germany). 
Measurements are all maximal lengths, unless 
stated otherwise, and recorded in millimetres. The 
following measurements were recorded (Fig. 1): 
TL = total body length (TL from the tip of the clyp-
eus to the end of hemelytra in macropters and from 
the tip of the clypeus to the end of the abdomen in 
brachypters); CHL = clypeus–hemelytral length (CHL 
differs from TL in brachypters but not in macropters); 
HL = head length; HW = head width across the eyes; 
IO = interocular distance; EW = eye width; A1, A2, A3 
and A4 = length of the four antennomeres; PL = pro-
notal length; PW = pronotal width across humeral 
angles; CW = pronotal collar width across middle 
line; PCL = pronotal collar length across middle line; 
DRL = pronotal disk region length across middle line; 
CRL = pronotal callosite region length across middle 
line; SL = scutellum length; SW = scutellum width; 
HemL = hemelytral length; CL = cuneal length; 
TIBL = tibial length. A minimum of five males and five 
females (including brachypters and macropters when 
present) were measured; in some cases, measurements 
were restricted to fewer individuals because of limited 
material (Table 4; Supporting Information, Table S1).

The following ratios were calculated: A1:IO, A1:HW, 
A2:PW, A2:HW, IO:EW, HL:PL, DRL:CRL and CRL:PCL. 
Absolute values and ratios were used in the statistical 

Figure. 1. Morphometric characters for Dicyphus (Dicyphus) spp. See Methods and Materials for abbreviations.
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analyses. Principal component analyses (PCA) were 
used to reduce dimensions to a few orthogonal vari-
ables, and performed separately for males and females. 
Conditional inference trees (Ctree) (Hothorn, Hornik & 
Zeileis, 2006) were used to define variables and thresh-
olds for the separation of species. Ctree is based on the 
Cquad-type statistical test that uses the identity influ-
ence function for numeric responses and the asymp-
totic χ2 distribution. For the stopping criterion, a simple 
Bonferroni correction was used with α = 0.05.
Two Ctree analyses were performed:

(1) Quantitative characters of brachypterous and 
macropterous morphs (males and females separ-
ately) (Supporting Information, Table S1).

(2) Quantitative characters in combination with quali-
tative external and genitalic characters for males 
only (brachypterous and macropterous morphs 
together) (Supporting Information, Table S2).

The qualitative characters used in the Ctree analyses 
were: (1) vertex marking X-(Fig. 1) or V-shaped (Fig. 2, 
i.e. D. epilobii) (HMXs); (2) A1 uniformly coloured 
(Fig. 1) or banded (Fig. 3) (DarkA1); (3) corium with 
three (Fig. 1) or less pairs of spots (Fig. 4) (CorS); (4) 
hind femora with or without large overlapping spots 
(Fig. 5) (FemSO); (5) presence or absence of tumose 
external process on the left sternal margin of abdom-
inal segment VIII (Fig. 6F) (ExtProcT1); (6) presence 
or absence of denticulate external process on the left 

Figure 2. Habitus of males of D. epilobii, D. errans, D. constrictus (macropter and brachypter), D. josifovi and D. caycu-
mensis sp. nov. Scale bar = 1 mm.
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sternal margin of abdominal segment VIII (Figs 7D, 
8F) (ExtProcT2); (7) left paramere long (Fig. 9C–F) or 
short (Fig. 9A, B) (LP_L); (8) left paramere rounded 
(Fig. 9A, B) or angulate (Fig. 9C–F) (LP_R); (9) left par-
amere short with spatulate apical tooth (acutely join-
ing apophysis) (Fig. 10B) or with other shape (LP_ST); 
(10) apex of left paramere expanded (Fig. 11C) or flat 
(Fig. 11A) (LP_CExp); (11) aedeagus with (Fig. 12C) or 
without (Fig. 12A–B, D–G) field of spinules (AedFS); 
and, (12) endosomal lobal sclerites absent (Fig. 13C), 
small (Fig. 14C, D) or large (Fig. 14A, B) (LobSc).

The morphometric analyses were performed using R 
(R-Development-Core-Team, 2015). We used ‘prcomp’ 
from the MASS package for Principal Component 

Analysis and ‘Ctree’ from the ‘party’ package for 
Conditional inference trees.

MOLECULAR MATERIALS

We surveyed dicyphines in Europe and the Canary 
Islands between 2006 and 2009 to obtain fresh mater-
ial for mtDNA sequencing (Table 1). Seventy-five sam-
ples were sequenced, including five putative outgroup 
taxa: Monalocoris filicis (L.) (root of tree), Cyrtopeltis 
canariensis (Lindberg), N. tenuis, Dicyphus albonasu-
tus Wagner and Dicyphus globulifer (Fallén). Outgroup 
selection was based on previous molecular-based mirid 
studies (Martínez-Cascales et al., 2006a; Sanchez, 

Figure 3. Habitus of males of D. argensis sp. nov., D. stachydis (macropter and brachypter), D. hyalinipennis (macropters, 
dark and light morph, and brachypter). Scale bar = 1 mm.
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Martínez-Cascales & Cassis, 2006; Schuh, Weirauch & 
Wheeler, 2009).

DNA EXTRACTION, PRIMERS, PCR AMPLIFICATION 
AND SEQUENCING

Prior to DNA extraction, specimens were photo-
graphed, dissected and identified, based on compari-
son with type material and/or original descriptions 
and revisionary works of Wagner (Wagner, 1951, 
1964, 1970; Wagner & Weber, 1978). Total gen-
omic DNA was extracted from the whole specimens 
using the OMEGA bio-tek Insect DNA isolation Kit 
(Norcross, GA). A fragment of the 16S rDNA, 12S 
rDNA and COI mitochondrial genes, comprising 
approximately 525, 380 and 850 bp, respectively, 
were amplified using the illustraTM puReTaq Ready-
To-Go PCR Beads (GE Healthcare, Chicago, Illinois). 
Amplification reactions were prepared using 2 μl 
of approximately 0.5 ng/μl of genomic DNA, 1 μM 
of each primer, in a total volume of 25 μl. The fol-
lowing primers were used for the amplification of 

mitochondrial genes: LCO (5’ GGG CAA CAA ATC 
ATA AAG ATA TTG G 3’) and HCOoutout (5’ GTA 
AAT ATA TGR TGD GCT C 3’) for the COI region 
(Folmer et al., 1994); 16Sar-L (5’ CGC CTG TTT 
ATC AAA AAC AT 3’) (Folmer et al., 1994; Palumbi, 
1996) and 16SB (5’ CTC CGG TTT GAA CTC AGA 
TCA 3’) (Tan, Gillespie & Oxford, 1999) for the 16S 
rDNA loci; and 12SAI (5’ AAA CTA GGA TTA GAT 
ACC CTA TTA T 3’) and 12SBI (AAG AGC GAC 
GGG CGA TGT GT 3’) for the 12S rDNA loci (Kocher 
et al., 1989). PCRs were carried out in an Eppendorf 
Mastercycler EPgradient (Eppendorf AG, Hamburg, 
Germany). The COI and 16S fragments were ampli-
fied under the following conditions: 2 min at 94ºC, 
followed by 38 cycles of 30 s at 93ºC, 45 s at 50ºC 
(annealing) and 1 min at 72ºC (elongation), and then 
10 min incubation at 72ºC. For the 12S fragment, the 
annealing temperature was 46ºC, and the duration of 
the annealing and elongation cycles were 30 s each. 
The amplifications were checked by agarose gel elec-
trophoresis and purified using the Geneclean turbo 
for PCR (QBiogene Inc, Montreal, Quebec). DNA was 
sequenced by Secugen (Madrid, Spain) using 3730 
and 3730 XL DNA analysers (Applied Biosystems, 
Foster City, California). The sequences were read 
and incorporated using MEGA7 (Kumar, Stecher & 
Tamura, 2016). The alignment was performed inde-
pendently for COI, 16S and 12S DNA fragments 
using MAFFT (Katoh et al., 2005) on the online ser-
ver (http://mafft cbrc.jp/alignment/server/), using 
the E-INS-i strategy (Katoh et al., 2005; Katoh & 
Toh, 2008) with the default settings: gap opening 
penalty = 1.53 and offset value = 0.00. The matrices 
of post-aligned and trimmed sequences comprised 
the following number of columns, including gaps: 
794 for COI, 503 for 16S and 353 for 12S.

PHYLOGENETIC ANALYSES AND SPECIES 
DISCRIMINATION

The rationale for the molecular phylogenetic analysis 
was twofold:

(1) To determine species boundaries on the basis of 
mtDNA data.

(2) To determine the relationship of the included 
species.

The general time-reversible + invariant + gamma 
(GTR+I+G) was selected by PartitionFinder v1.1.0 
(Lanfear et al., 2012) as the most suitable model for 
explaining the evolution of the COI, 16S and 12S 
nucleotide sequences, based on Bayesian informa-
tion criteria and likelihood values. The phylogenetic 
analyses were performed using Maximum Likelihood 
(ML) and Bayesian inference (BI) methods. BI was 
performed using Mr. Bayes 3.2.6 (Ronquist et al., 2012)  

Figure 4. Habitus of D. pallidus (macropter and 
brachypter) and D. flavoviridis (macropter and brachypter). 
Scale bar = 1 mm.
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on t h e 
c o n -
c a t -

enated sequences partitioned by single genes, set at 
20 million generations with sampling and diagno-
sis frequency every 1000 generations. The burn-in 
was set at 30% of sampled trees. Convergence was 
confirmed by standard deviation of split frequen-
cies approaching zero (<0.0001) and stabilization of 
likelihood values. ML analysis was performed on the 
same partitioned dataset using RAxML with 1000 
bootstraps (Stamatakis, 2014). Trees were visual-
ized using FIGTREE v.1.4.2 (http://tree.bio.ed.ac.uk/
software/figtree/).

Discrimination of species within Dicyphus 
(Dicyphus) was assessed in part on genetic distances 
(Hebert et al., 2003a). The divergences in nucleotide 
sequence between individuals were calculated using 
the Kimura-two-parameter (K2P), which assumes dis-
tinct rates for both kinds of transition and transver-
sions. This model is considered the best option for low 
distances (Nei & Kumar, 2000; Hebert et al., 2003a). 
The distances were calculated using MEGA7 (Kumar 
et al., 2016). Standard errors of the pairwise distances 
were calculated by 1000 bootstraps.

RESULTS AND DISCUSSION

MORPHOMETRIC AND MORPHOLOGICAL CHARACTER 
ANALYSIS

PCA analysis of body measurements
In the PCA analyses for males, the first three com-
ponents explain 82.6% (CP1 48.2%, CP2 22.4%, CP3 
12.0%) of the variance of the experimental data. 
Brachypterous and macropterous males are dis-
cretely split into two clusters, although individuals 
within both wing types strongly overlap amongst spe-
cies (Fig. 15). Male brachypters of Dicyphus alkannae 
Seidenstucker, Dicyphus pallidus Herrich-Schaeffer 
and Dicyphus flavoviridis Tamanini segregate into dis-
crete groups. Dicyphus pallidus macropterous males 
segregate from the group that includes Dicyphus con-
strictus Boheman, Dicyphus errans Wolf, Dicyphus 
epilobii Reuter, D. flavoviridis and Dicyphus josifovi 
Rieger. In turn, this group is separated from other spe-
cies, with the exception of Dicyphus cerastii Wagner 
and Dicyphus umbertae Sanchez & Cassis, which over-
laps with the two main clusters; and Dicyphus tumid-
ifrons Ribes is further segregated (Fig. 15). Females 
exhibit a pattern similar to that of males (Fig. 16); the 
first three components explain 82.0% (CP1 42.3%, CP2 
29.2%, 10.5% CP3) of the variance. CP1 explains most 
of the distribution of individuals at the species level, 
whereas CP2 splits the dataset into two groups, with 
most of brachypters on the positive and macropters on 
the negative side of the axis, respectively. The interoc-
ular distance–eye width (IO:EW) and AII–head width Sp
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(A2:HW) ratios contribute mainly to CP1, whereas 
the head–pronotum length (HL:PL) and disk–calli 
ratio (DRL:CRL) contribute mainly to CP2. The 
remaining variables contribute both to CP1 and CP2. 
Brachypterous females of D. alkannae, D. constrictus, 
D. pallidus and D. flavoviridis segregate into distinct 
groups. The macropterous females of D. constrictus, 
D. errans and D. epilobii are grouped apart from the 
remaining species, with the exception of D. josifovi, 
which is distributed amongst the two main clusters.

Conditional inference tree (Ctree) analyses
In the Ctree analyses for macropterous males using 
body measurements alone, A2 versus pronotum width 
(A2:PW), interocular distance versus eye width (IO:EW), 
total length (TL), AI versus head width (A1:HW), 
hemelytral length versus pronotum length (HL:PL), 
the disk versus callosite region length (DRL:CRL) and 
hemelytral length (HemL) were the covariates that 
contributed significantly (P < 0.05) to the split of the 
individuals (Fig. 17). The ratio A2:PW in the first and 

third nodes splits Dicyphus species into two large clus-
ters: the first cluster includes all species with A2:PW 
<1.411 (incl. Dicyphus argensis sp. nov., Dicyphus 
baezi Ribes, Dicyphus bolivari Lindberg, Dicyphus 
caycumensis sp. nov., D. cerastii, Dicyphus eckerleini 
Wagner, Dicyphus escalerae Lindberg, Dicyphus hya-
linipennis Burmeister, Dicyphus lindbergi Wagner, 
Dicyphus maroccanus Wagner, Dicyphus poneli Matocq 
& Ribes, Dicyphus rubicundus Blöte, Dicyphus stachy-
dis Sahlberg, Dicyphus tamaninii Wagner, D. tumidi-
frons and D. umbertae); and the second cluster includes 
species with A2:PW>1.411 (incl. D. constrictus, D. epi-
lobii, D. errans, D. flavoviridis, D. josifovi and D. pal-
lidus). To the left of node 3 (A2:PW ≤ 1.411), IO:EW, 
A2:PW, A1:HW and HL:PL ratios and TL are used in 
splits, but in all cases individuals from the same spe-
cies are assigned to several terminal nodes. Nodes 17 
and 19 of the second largest cluster branches on the 
basis of the disk–callosite region ratio (DRL:CRL). 
All D. pallidus macropterous males, and eight out of 
the nine D. constrictus and one out of 25 D. epilobii 

Figure 5. Habitus of D. escalerae (macropter and brachypter), D. poneli and D. tumidifrons (macropter and brachypter). 
Scale bar = 1 mm.

Downloaded from https://academic.oup.com/zoolinnean/advance-article-abstract/doi/10.1093/zoolinnean/zly005/5003105
by guest
on 11 June 2018



TAXONOMY OF THE PLANT BUG SUBGENUS DICYPHUS (DICYPHUS) 11

© 2018 The Linnean Society of London, Zoological Journal of the Linnean Society, 2018, XX, 1–77

individuals, were segregated at terminal nodes 18 and 
20 (DRL:CRL ratios ≤1.199). Dicyphus errans, D. josi-
fovi, most of D. epilobii (24 out of 25) and one out of 
nine D. constrictus individuals are distributed at nodes 
22, 24 and 25, which includes all the specimens with 
A2:PW>1.411 and DRL:CRL>1.199. In brachypterous 
males using measurements alone, A2:HW, A1:HW and 
DRL:CRL were the only variables that contributed sig-
nificantly (P < 0.05) to the differentiation of individuals 
(Fig. 18). In the first node, A2:HW splits the dataset 
in two groups. D. pallidus and most of D. flavoviridis 
(11 out of 12) segregate at node 1 (A2:HW >1.844). 
Nodes 2 and 3 split D. rubicundus (A2:HW >1.693) and 
D. stachydis (A1:HW >0.592), respectively. The left split 

of node 3 includes specimens from six of nine species 
with brachypterous morphs. In macropterous females, 
A2:PW, IO:EW, HL:PL, TL, A1:HW, DRL:CRL and the 
clypeus hemelytra length (CHL), were the covariates 
that contributed significantly (P < 0.05) to branch-
ing. However, no clearcut clusters were found and, 
as a result, many species are clustered at the same 
terminal nodes (Fig. 19). In brachypterous females, 
A2:HW, IO:EW and A2:PW contributed significantly to 
the sorting of specimens. However, only D. pallidus (all 
specimens, N = 6), and most of D. flavoviridis (nine of 
ten) and most of D. stachydis (49 of 56) were assigned 
to a single terminal node (Fig. 20). For the remaining 
species, individuals were distributed in several classes.

Figure 6. Scanning electron micrographs of D. cerastii. A, head and pronotum, dorsal view. B, head and pronotum, lateral 
view. C, external efferent system, metathoracic glands. D, scutellum(s). E, pretarsus, lateral view. F, genital segment, lateral 
view external. Abbreviations: au, auricle; ca, calli; cl, claw; co, collar; d, disk; ea, evaporatory area; f, frons; lp, left paramere; 
mgo, metathoracic gland ostiole; pa, paraempodium; pr, proctiger; ps, pseudopulvillus; tep, tergalprocess; v, vertex.
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A higher level of resolution was achieved in the sep-
aration of species when body measurements were com-
bined together with external and genitalic characters in 
males. A total of 14 classes were established, to which 
most Dicyphus species were individually assigned. 
Nineteen of the 23 putative species were distributed to 
a single terminal node (Fig. 21). The following covari-
ates contributed significantly to the differentiation of 
species: head marking X- or V-shape (HMXs), tumose 
external process in abdominal SVIII (ExtPrT1), hind 
femora with large overlapping spots (FemOS), left 
paramere rounded or angulate (LP_R), left paramere 
with apex expanded or flat (LP_CExp), IO:EW, A2–pro-
notum width ratio (A2:PW), AI uniformly coloured or 
banded (DarkA1), left paramere short with expanded 
apex toothed (LP_ST), corium with three or fewer pairs 
of spots (CorS), denticulate external process in SVIII 
(ExtPrT2) and A2–head width (A2:HW).

Most of the species, with the exception of D. epilo-
bii and D. tumidifrons, have a distinct characteristic 
X-shaped marking on the vertex. The clustering of 
D. epilobii and D. tumidifrons (node 4) is likely to be 
due to the low number of individuals of the latter spe-
cies in the dataset; however, D. tumidifrons is easily 
differentiated from congeners by external and genitalic 
characters. Dicyphus cerastii and D. umbertae were 

the only two species with a tumose external process 
in abdominal SVIII (ExtPrT1) (node 3) (Fig. 6F). This 
is the first time this kind of external process has been 
reported for Dicyphus. Dicyphus escalerae was sepa-
rated from remaining species by the presence of large 
overlapping spots on the femora (node 4). The shape 
of the left paramere (angulate or rounded) resulted in 
two main clusters (node 5). The first cluster includes all 
species with a long paramere (i.e. D. bolivari, D. baezi, 
D. lindbergi, D. maroccanus, D. poneli, D. rubicundus 
and D. tamaninii). Dicyphus baezi and D. rubicun-
dus are separated from remaining species by the flat 
apex of the left paramere (node 6); these two putative 
species do not exhibit external morphological differ-
ences, neither in the left paramere nor in the aedea-
gus. Dicyphus bolivari, D. lindbergi, D. maroccanus, 
D. poneli and D. tamaninii mixed at terminal nodes 
10, 11 and 12. Although these species are aggregated, 
most of them are differentiated by their external mor-
phology and/or male genitalic characters. For instance, 
D. poneli may be easily separated from D. bolivari, 
D. lindbergi, D. maroccanus and D. tamaninii by the 
absence of sclerotization on the endosoma and by the 
presence of large dark spots on the hemelytra (Fig. 5). 
Dicyphus bolivari and D. maroccanus are very similar 
externally to D. lindbergi and D. tamaninii, but can be 

Figure 7. Scanning electron micrographs of D. flavoviridis. A, head and pronotum in lateral view. B, external efferent sys-
tem, metathoracic glands. C, pretarsus in frontal view with paraempodia in between the pseudopulvilli and claws. D, pygo-
phore and pregenital abdominal segments, incl. denticulate external process (dep) of abdominal sternite VIII, left paramere 
and proctiger in lateral view.
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separated from the latter species pair by the number 
of endosomal sclerites (Figs 12, 14, 22) and length of 
the left paramere (Figs 9–11). In contrast, D. bolivari 
and D. maroccanus cannot be differentiated either by 
external morphology or by features of the male genita-
lia. Some species with large endosomal lobal sclerites 
(e.g. D. alkannae, D. argensis, D. constrictus, D. hya-
linipennis and D. stachydis) were differentiated from 
D. flavoviridis and D. pallidus by external characters, 
such as the presence of a denticulate external process 
on the left-hand side of abdominal SVIII (ExtPrT2) in 
the latter pair of species (Figs 7, 8). These processes are 
substantially different from the hairy tumose proccess 
of D. cerastii/D. umbertae and it is the first time they 

have been reported for Dicyphus species. Dicyphus 
flavoviridis and D. pallidus are differentiated by the 
A2:HW ratio (node 20). Dicyphus alkannae, D. argen-
sis, D. eckerleini and D. josifovi are grouped at node 
23 but can be differentiated by the shape of the left 
paramere (Figs 9, 10, 23) and the paired endosomal 
lobal sclerites (Figs 12, 14). Similarly, D. errans and 
D. caycumensis are clustered together at node 25, but 
can be separated by the bigger size of D. errans and 
the A2:PW ratio >1.4 in D. errans males (cf. <1.2 in 
D. caycumensis).

Our morphometric analyses demonstrate that body 
measurements (e.g. A2:PW, DRL:CRL) are useful for 
clustering groups of Dicyphus (Dicyphus) species but 

Figure 8. Scanning electron micrographs D. pallidus. A, head and pronotum (collar, calli and disk), dorsal view. B, head and 
pronotum, lateral view. C, external efferent system, metathoracic glands. D, scutelum. E, pretarsus, lateral view. F, genital 
segment in lateral view, with the denticulated external process (dep) of the VIII abdominal segment, the big left paramere 
and the small right paramere (rp).
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are of little use in differentiating species on their own. 
The discrimination of species using Ctree methods 
were enhanced when measurements were combined 
with qualitative characters, including external and 
genitalic characters. Some external characters, such as 
the colour-marking of the vertex, the colour of the first 
antennal segment, the presence of external processes 
in males and the size of spots on the femora, were all 
informative. In addition, the shape of the left para-
mere and the shape and number of endosomal lobal 
sclerites contributed to species separation.

The combination of morphometric and morpho-
logical data resulted in successful discrimination 
of 20 of 23 Dicyphus (Dicyphus) species. In contrast, 
we found the following three species-pairs to be syn-
onymous: D. maroccanus and D. bolivari, D. baezi and 
D. rubicundus, and D. umbertae and D. cerastii (see 

Taxonomy section). We had insufficient material of 
the Iranian species Dicyphus deylamanus Linnavuori 
& Hosseini to implement morphometric methods 
and inspect the male genitalia; however, the original 
description is sufficient to uphold it as a distinct spe-
cies, including its dark coloration and distinct male 
genitalia (Linnavuori & Hosseini, 1999).

MOLECULAR ANALYSIS

The BI and ML analyses resulted in largely overlap-
ping topologies (Figs 24, 25). The parameters used 
in the RAxML and MrBayes analyses are given in 
Tables 2 and 3, respectively. Dicyphus (Brachyceraea) 
globulifer and D. (Brachyceraea) albonasutus are not 
nested within Dicyphus (Dicyphus); they are also 
not recovered as a monophyletic group; however, 
Dicyphus (Brachyceraea) paraphyly as shown is likely 
an artefact of limited taxon sampling. In contrast, 
Dicyphus (Dicyphus) is strongly supported as a mono-
phyletic group (BS = 100, PP = 1). In addition, most 
nodes within Dicyphus (Dicyphus) are supported by 

Figure 9. Left paramere. A, D. alkannae. B, D.  argensis. 
C–F, D. bolivari: (C, paratype of D. bolivari atlanticus, 
AMNH_PBI 00208586), (D, Tenerife, Canary Islands, 
IMIDA_ENT 00000023), (E, paratype of D. maroccanus, 
AMNH_PBI 00208570) and (F, specimen identified as 
D. maroccanus, AMNH PBI 00208574, from the same series 
of the paratype AMNH_PBI 00208570). Abbreviations: apo, 
apophysis; apo(a), apex; apo(s), shaft; sl, sensory lobe. Scale 
bar = 100 ηm.

Figure 10. Left paramere. A, D. flavoviridis. B, D. hya-
linipennis. C–D, D. josifovi. E, D. lindbergi. F, D. pallidus. 
Scale bar = 100 ηm.
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high BS and PP values in the ML and BI phylogenies, 
respectively. Within Dicyphus (Dicyphus), two major 
clades were found (Figs 24, 25). Clade A comprises 
four putative species: escalerae(baezi,rubicundus)
bolivari). Clade B comprises 11 species: (pallidus, 
flavoviridis)((caycumensis(errans(epilobii,josifovi)))
((cerastii,umbertae)(argensis(stachydis,hyalinipennis
))). These two clades are corroborated by male geni-
talic characters, with the endosoma in all three spe-
cies of clade A possessing fields of spinules and no or 
small endosomal lobal sclerites. All species of clade 
B possess two large endosomal lobal sclerites. Our 
phylogenetic analyses do not support the three spe-
cies-groups established by Wagner (1951, 1964, 1970) 
(i.e. D. pallidus, D. errans and D. hyalinipennis spe-
cies-groups). For example, Wagner’s D. hyalinipennis 
species-group includes D. bolivari, whereas in our 
analyses the latter is distant to the other species in 
his species group, and in clade A. We also found that 
the remaining species of Wagner’s D. hyalinipennis 
species-group are more closely related to his D. palli-
dus and D. errans species-groups.

Our two new species, D. argensis and D. caycumen-
sis, are recognized as discrete taxa, supported by high 
BS and PP values. Dicyphus baezi is placed within the 

clade that also includes D. rubicundus, and within the 
main clade A. Dicyphus umbertae is within the clade of 
D. cerastii, and within the main clade B. Intraspecific 
variation for D. escalerae, D. flavoviridis, D. hyalin-
ipennis, D. pallidus and D. stachydis was found in the 
ML analysis, even though many of the populations 
sampled are geographically proximate. Within D. rubi-
cundus there is differentiation amongst populations 
that could be explained by their disjunct distribution 
across the Canary Islands; for example, the popula-
tions from Tenerife and La Gomera are geographically 
proximate and more closely allied than La Palma, the 
latter being a more distant island. Dicyphus bolivari 
from the Canary Islands and the Iberian Peninsula 
are in two distinct subclades, each supported by high 
BS and PP.

GENETIC DISTANCES AND SPECIES DISCRIMINATION

Divergence in nucleotide sequences within Dicyphus 
(Dicyphus) was below 2.5%. In most cases (132 of 137), 
distances between individuals within species ranged 
from 0 to 0.84% (mean = 0.343%, confidence interval 
(CI) 99% = 0.253–0.433%) (Supporting Information, 
Table S3, genetic distances). Outliers with sequence 
divergences >1% were present in D. epilobii (N = 1), 

Figure 11. Left paramere. A, D. rubicundus. B, D.  stachydis. 
C, D. tamaninii. D, D. tumidifrons. Scale bar = 100 ηm.

Table 3. Parameters of the model by MrBayes in the 
Bayesian analysis. PSRF is the potential scale reduction 
factor

Parameter Mean Variance PSRF

Alpha 0.92087 0.03218 1.00031
Tree length 3.51984 7.54309 1.00080
Rate (A<->C) 0.06757 0.00008 1.00011
Rate (A<->G) 0.29600 0.00047 1.00040
Rate (A<->T) 0.08283 0.00005 0.99996
Rate (C<->G) 0.04939 0.00013 1.00021
Rate (C<->T) 0.44974 0.00057 1.00062
Rate (G<->T) 0.05447 0.00006 0.99952

Table 2. Parameters of the model used by RAxML in the 
maximum-likelihood analysis for each of the partitions

Parameter COI 16S 12S

Alpha 0.8375 1.3014 0.7280
Tree-Length: 3.1285 3.1285 3.1285
Rate A<->C 1.8688 0.6506 0.8198
Rate A<->G 8.9798 3.7953 4.2136
Rate A<->T 1.8249 2.3880 1.5607
Rate C<->G 1.6342 0 0.2464
Rate C<->T 17.435 5.0302 5.1503
Rate G<->T 1 1 1
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D. pallidus (N = 3) and D. stachydis (N = 1). The 
nucleotide divergence between different Dicyphus 
(Dicyphus) species was highly variable, ranging from 
1.04 to 14.77% (mean = 8.58%, CI 99% = 8.40–8.76%). 
The divergence between individuals belonging to dif-
ferent dicyphine genera ranged from 19.37 to 28.73% 
(mean = 25.06%, CI 99% = 24.92–25.19%).

Divergences between nucleotide sequences are 
informative in the diagnosis of Dicyphus (Dicyphus) 
species, with a high degree of confidence. In 96.3% 
of cases the divergence between sequences within 

species was below 0.84% and divergence between 
species was always >1%. These values are similar to 
the 0–0.86% nucleotide divergences in COI sequences 
reported for other insects, such as Eurytoidae 
(Hymenoptera) (Zhang, Gates & Shorthouse, 2014). 
Higher thresholds have been adopted for the discrim-
ination of lepidopteran species (3%) (Hebert et al., 
2003a) and mammals (2%) (Avise & Walker, 1999). 
In the case of D. epilobii, the large distance between 
two specimens may be due to ambiguity in the COI 
sequence. For the other two species with outliers, 

Figure 12. Endosoma. A, D. alkannae. B, D. argensis. C, D. bolivari. D, D. caycumensis. E, D. cerastii. F, D. constrictus.  
G, D. eckerleini. Scale bar = 100 ηm. Abbreviations: FoS, field of spinules; LES, Large endosomal sclerites; SES, small 
 endosomal sclerites.
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D. stachydis and D. pallidus, all individuals were 
from neighbouring geographic localities and shorter 
genetic distances were, therefore, expected. The high 
intraspecific genetic distances observed in these two 
species could be due to cryptic species or existence of 
pseudogenes with higher mutation rates. The nucleo-
tide divergence between D. baezi and D. rubicundus 
ranges from 0.322 to 0.441%, which is within the 
range of variation found within Dicyphus species. 
This is also the case for D. cerastii and D. umber-
tae, with divergence ranging from 0.129 to 0.646% 
(Supporting Information, Table S3). This low nucleo-
tide divergence indicates that specimens putatively 
identified as D. baezi and D. rubicundus, as well as 
those identified as D. cerastii and D. umbertae, belong 
to the same species. In some Dicyphus species, indi-
viduals from disjunct localities are supported by high 
BS and PP. For example, in the case of D. bolivari, all 
individuals from the Canary Islands and the Iberian 

Peninsula group into two distinct subclades. Because 
these individuals are clustered into two subclades, two 
distinct species could be hypothesized; however, low 
divergence between individuals across both groups 
(0–0.58%) indicates conspecificity, with some popu-
lation differentiation likely due to isolation. Similar 
genetic differences between populations are expected 
in other Dicyphus (Dicyphus) species that are broadly 
distributed (e.g. D. cerastii and D. errans). This has 
been reported for the dicyphine species M. pygmaeus, 
with populations between the Canary Islands and 
the Iberian Peninsula differentiated due to isolation 
(Sanchez, La-Spina & Perera, 2012).

INTEGRATION OF MOLECULAR, MORPHOLOGICAL AND 
MOLECULAR PARTITIONS

Confidence in identifying Dicyphus (Dicyphus) 
species correctly increases when combining 

Figure 13. Endosoma. A, D. epilobii. B, D. errans. C, D. escalerae. D, D. flavoviridis. Scale bar = 100 ηm. Abbreviations: FoS, 
field of spinules; LES, large endosomal sclerites.
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morphological and mtDNA data partitions. The 
molecular-based phylogenetic analyses showed that 
Dicyphus (Dicyphus) species are largely monophy-
letic, supported by high BS and PP values. Genetic 
distances within and between species are given as 
thresholds for the diagnosis of species. In contrast, 
morphometric data can be used to distinguish groups 
of species but are not suitable for species diagnostics 
on their own; when combined with qualitative char-
acters of external and male genitalic morphology 
they contribute to increasing the level of species 
discrimination.

Using this iterative approach, we confirm the iden-
tity of 21 Dicyphus (Dicyphus) species, including two 
new species, from Spain (D. argensis) and Turkey 

(D. caycumensis). On the same grounds we consider 
D. maroccanus, D. baezi and D. umbertae to be junior 
synonyms of D. bolivari, D. rubicundus and D. cerastii, 
respectively. We erect D. baezi and D. rubicundus as 
synonymous based on phylogenetic analysis, nucleotide 
divergence, and external and male genitalic morphology. 
We did not have adequate material of the Moroccan 
species, D. maroccanus, to undertake molecular ana-
lysis; nonetheless, we could not differentiate it morpho-
logically from D. bolivari and we consider it a junior 
synonym. As a consequence of integrating these data 
partitions, we provide the following reclassification of 
Dicyphus (Dicyphus), including redescription of pre-
viously described species and description of two new 
species.

Figure 14. Endosoma. A, D. hyalinipennis. B, D. josifovi. C–D, D. lindbergi. Scale bar = 100 ηm. Abbreviations: FoS, field of 
spinules; LES, large endosomal sclerites; SES, small endosomal sclerites.
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TAXONOMY

DICYPHUS FIEBER

Dicyphus Fieber, 1858: 327 [(original description; type 
species: Capsus collaris Fallén, 1807 = Dicyphus 
errans (Wolf, 1804)]; Carvalho, 1958: 191 (world 
catalogue); Schuh, 1995: 487 (world catalogue; rejec-
tion of subgeneric classification); Cassis (1986): 34 
(redescription).

Abibalus Distant, 1909: 521 (original designation; type 
species – Abibalus regulus Distant, 1909, by mono-
typy); Cassis, 1986: 69 (synonymy).

Bucobia Poppius, 1914: 16 (original designation; type 
species – Bucobia gracilis Poppius, 1914, by mono-
typy); Cassis, 1986: 69 (synonymy).

Dicyphus (Dicyphus) Wagner, 1951: 7 (subgeneric 
arrangement).

Diagnosis
Dicyphus  (Dicyphus) is recognized by the fol-
lowing combination of characters: macropters or 
brachypters; body elongate and parallel-sided; body 
usually pale brown to stramineous, contrasting 

with darker markings, usually mid to orange brown, 
sometimes with red highlighting; body with sparse 
to moderate distribution of short to elongate hair-
like to bristlelike setae, usually semierect; head 
with a V- or X-shaped dark-brown marking; femora 
stramineous with brown spotting; pronotum tripar-
tite, with collar long, callosite region well defined 
and medially confluent; evaporative area extensive, 
peritreme tongue-shaped; left paramere scythe-
shaped, with apophysis short to greatly elongate, 
and apex usually expanded; aedeagus with multi-
lobed endosomal membrane, often with lobal scle-
rites or tightly compacted spinules, rarely without 
sclerotization.

Redescription
Mostly elongate and parallel-sided body; body length: 
macropterous males 2.91–5.80 mm, brachypterous 
males 2.04–5.10 mm; macropterous females 3.18–
6.02 mm, brachypterous females 2.35–5.67 mm. 

Coloration: Body mostly stramineous to yellowish-
brown, with dark brown to fuscous and reddish 

Figure 15. Principal component analysis (PCA) for body 
measurements of Dicyphus (Dicyphus) males. Codes used 
in the graph: alk, D. alkannae; arg, D. argensis; bae, D. baezi; 
bol, D. bolivari; cay, D. caycumensis; cer, D. cerastii; con, D. 
constrictus; eck, D. eckerleini; epi, D. epilobii; err, D. errans; 
esc, D. escalerae; fla, D. flavoviridis; hya, D. hyalinipennis; 
jos, D. josifovi; lin, D. lindbergi; mar, D. maroccanus; pal, D. 
pallidus; pon, D. poneli; rub, D. rubicundus; sta, D. stachy-
dis; tam, D. tamaninii; tum, D. tumidifrons; umb, D. umber-
tae. The two ellipses englobe brachypterous (bottom ellipse) 
and macropterous (upper ellipse) males.

Figure 16. Principal component analysis (PCA) for body 
measurements of Dicyphus (Dicyphus) females. Codes used 
in the graph: alk, D. alkannae; arg, D. argensis; bae, D. baezi; 
bol, D. bolivari; cay, D. caycumensis; cer, D. cerastii; con, D. 
constrictus; dey, D. deylamanus; eck, D. eckerleini; epi, D. 
epilobii; err, D. errans; esc, D. escalerae; fla, D. flavoviridis; 
hya, D. hyalinipennis; jos, D. josifovi; lin, D. lindbergi; mar, D. 
maroccanus; pal, D. pallidus; pon, D. poneli; rub, D. rubicun-
dus; sta, D. stachydis; tam, D. tamaninii; tum, D. tumidifrons; 
umb, D. umbertae. The two ellipses englobe brachypterous 
(upper ellipse) and macropterous (bottom ellipse) females.
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markings, sometimes more dark brown to fuscous, 
with paler markings, rarely with both pale and 
dark colour morphs; dorsum usually polished, 
more so head and pronotum. Head: always with a 
dark brown to fuscous V- to X-shaped marking on 
frons+vertex, bounded by paler coloration, usually 
stramineous to yellow, sometimes orange; clypeus 
usually pale, sometimes with brown markings, 
rarely uniformly dark brown; mandibular plate 
uniformly stramineous; maxillary plate dark brown; 
gula nearly always pale, rarely dark brown and 
concolorous with genae. Pronotum: collar usually 
stramineous to whitish, most often translucent, 
occasionally darker brown highlighting, rarely 
mostly dark brown; callosite region stramineous 
with dark brown to fuscous highlighting, sometimes 
darker overall; disk most often pale, stramineous to 
yellow, sometimes with orange highlighting, with 
humeral angles often embrowned, occasionally 
darker overall. Mesoscutum: usually stramineous 
to orange, often with lateral regions dark brown 
to fuscous. Scutellum: often medially dark brown, 
sometimes broadly so, rarely more fuscous, lateral 
regions stramineous, sometimes with orange 
highlighting; sometimes paler overall, with midline 

paler brown, with orange or reddish tint. Hemelytra: 
mostly stramineous to yellowish-brown, often 
translucent; clavus sometimes medially embrowned; 
corium sometimes with l ight to dark brown 
spotting, often with two pairs of larger brown to 
fuscous spots at corial fracture, apex of endocorium, 
coupled with dark brown spot at apex of cuneus, 
sometimes markings more reddish-brown to red; 
membrane veins usually embrowned, sometimes 
reddish. Thoracic pleura and sterna: propleuron 
mostly stramineous to light brown with transverse 
polished dark-brown band; mesobasisternum 
usually polished dark brown to fuscous, rarely with 
broad stramineous region laterally; mesepimeron 
usually stramineous; metepisternum stramineous 
to brown, sometimes with peritreme contrasting. 
Legs: stramineous to light brown; femora always 
with two separated rows of small brown spots, 
rarely with spots larger and subcontiguous; tibiae 
usually uniformly stramineous to light brown, 
base rarely with narrow dark-brown annulation; 
tarsi mostly stramineous with apex embrowned. 
Abdomen :  venter  o f t en  s t ramineous, w i th 
embrownment laterally, sometimes with brown spot 
posteroventrally on pygophore. 

Figure 17. Conditional inference tree (Ctree) using body measurements of Dicyphus macropterous males. For each inner node, the 
Bonferroni-adjusted P-values are given. The number of individuals for a given species versus the total number of individuals for 
such species are displayed at each terminal node. Character abbreviations: A1_HW, ratio A1:head width; A2_PW, ratio between the 
second antenal segment and the pronotal width; DRL_CRL, ratio disk region length:callosite region length; HemL, hemelitra length; 
HL_PL, ratio head length:pronotum length; IO_EW, ratio interocular distance:eye witdth; TL, total length. Species abbreviations: alk, 
D. alkannae; arg, D. argensis; bae, D. baezi; bol, D. bolivari; cay, D. caycumensis; cer, D. cerastii; con, D. constrictus; eck, D. eckerleini; epi, 
D. epilobii; err, D. errans; esc, D. escalerae; fla, D. flavoviridis; hya, D. hyalinipennis; jos, D. josifovi; lin, D. lindbergi; mar, D. maroccanus; 
pal, D. pallidus; pon, D. poneli; rub, D. rubicundus; sta, D. stachydis; tam, D. tamaninii; tum, D. tumidifrons; umb, D. umbertae.
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Figure 18. Conditional inference tree (Ctree) using body measurements of Dicyphus brachypterous males. For each inner 
node, the Bonferroni-adjusted P-values are given. The number of individuals for a given species versus the total number 
of individuals for such species are displayed at each terminal node. Character and species abbreviations as in Fig. 17. 
Additionally, A2_HW, ratio A2:head width.

Figure 19. Conditional inference tree (Ctree) using body measurements of Dicyphus macropterous females. For each inner 
node, the Bonferroni-adjusted P-values are given. The number of individuals for a given species versus the total number of 
individuals for such species are displayed at each terminal node. Character and species abbreviations as in Figs 17 and 18. 
Additionally, CHL, clypeus hemelitra length.

Downloaded from https://academic.oup.com/zoolinnean/advance-article-abstract/doi/10.1093/zoolinnean/zly005/5003105
by guest
on 11 June 2018



22 J. A. SANCHEZ AND G. CASSIS

© 2018 The Linnean Society of London, Zoological Journal of the Linnean Society, 2018, XX, 1–77

Vestiture: Dorsum with sparse to moderate distribution 
of bristlelike setae, usually longer and more robust on 
head and pronotum; lateral and ventral regions of body 
mostly glabrous, with abdominal venter with hairlike 
setae, more densely distributed posteriorly. 

Structure: Head: subpengatonal, usually with eyes enlarged, 
removed from anterior margin of pronotum by at least 
width of AII; frons rounded anteriorly, with clypeus visible 
from above. Antennae: usually elongate and thin; AI usually 
subequal or a little longer than interocular distance; AII 
usually longer than posterior width of pronotum. Labium: 
usually reaching metacoxae. Pronotum: tripartite; collar 
flattened and long, with anterior margin weakly excavate; 
calli well-defined, with strongly demarcated posterior 
margin, usually clearly divided in midline; disk usually longer 
than callosite region, rarely shorted, with posterior margin 
excavated, humeral angles rounded. Thoracic pleura and 
sterna: proepimeron weakly depressed; mesobasisternum 
swollen. Metathoracic glands: evaporative areas extensive, 
reaching near dorsal margin of metepisternum; peritreme 
tongue-shaped. Legs: usually very long, with femora parallel-
sided, oval in cross-section, metafemora significantly longer 
than mesofemora; pretarsi with sublinear claws, large 
fleshy pseudopulvilli. Male genitalia: pygophore mid to 
large size, weakly asymmetrical; left paramere much larger 
than right, scythe like, with short tumorose sensory lobe, 
apophysis short to greatly elongate, with apex spatulate, 

often with outer margin denticulate; right paramere very 
small, subcolumnar; phallotheca simple, with broad ventral 
opening; endosoma with multiple membraneous lobed, 
usually three lobes, either with a pair of relatively large lobal 
sclerites, straight to arcuate, symmetrical or asymmetrical, 
or with field of small lobal sclerites, varying between 2 and 
12 in number, closely aggregated, lateral lobes of endosoma 
often with field of minute spinules. Female genitalia: pair 
of oval sclerotized rings; posterior wall of bursa copulatrix 
simple and membraneous, without processes or prominent 
sclerotization.

Remarks
Dicyphus (Dicyphus) is differentiated from the other 
Dicyphus subgenera by the shape of the pronotal calli 
and features of the male genitalia. Wagner (1951) pro-
vided a subgeneric key to Dicyphus and differentiated 
the nominotypical subgenus by the large and medially 
contiguous pronotal calli, the longer and more parallel-
sided body and elongate appendages. There are limited 
external characters that support separation of the sub-
genera beyond the callosite morphology, although species 
of Dicyphus (Brachyceraea) are in general smaller and 
more rounded in size, and lack the X-/V-shaped marking 
on the frons+vertex. Also, species of Dicyphus (Dicyphus) 
have a distinctive left paramere that is scythe-shaped, 
which varies in the length of the apophysis and shape 
(Figs 9–11, 23), and in most cases have a spatulate apex 

Figure 20. Conditional inference tree (Ctree) using body measurements of Dicyphus brachypterous females. For each inner 
node, the Bonferroni-adjusted P-values are given. The number of individuals for a given species versus the total number of 
individuals for such species are displayed at each terminal node. Character and species abbreviations as in Figs 17, 18 and 19.

Downloaded from https://academic.oup.com/zoolinnean/advance-article-abstract/doi/10.1093/zoolinnean/zly005/5003105
by guest
on 11 June 2018



TAXONOMY OF THE PLANT BUG SUBGENUS DICYPHUS (DICYPHUS) 23

© 2018 The Linnean Society of London, Zoological Journal of the Linnean Society, 2018, XX, 1–77

of the apophysis, which is somewhat flattened in D. fla-
voviridis and D. pallidus (Fig. 10).

The genital opening of the pygophore is dorsal in orien-
tation in Dicyphus, and does not show any significant vari-
ation (Figs 6–8, 26–29). The orientation of the parameres is 
also consistent at the supraspecific level, with the left para-
mere larger than the right. The shaft of the left paramere 
lies parallel to the ventral margin of the genital opening of 
the pygophore. In contrast, the shape of the left paramere 
is of primary significance in determining species.

KEY TO MALES OF SPECIES OF DICYPHUS

The following key is to males only and there are no 
morphological characters that can readily separate all 
females of the subgenus. Females can only be identi-
fied with confidence by association with males and/
or mtDNA sequences. The key has been constructed 
to allow for the identification of conspecific macrop-
ters and brachypters. The following species possess 
macropterous and brachypterous morphs: D. alkannae, 
D. bolivari, D. constrictus, D. escalerae, D. flavoviridis, 
D. hyalinipennis, D. pallidus, D. poneli, D. rubicundus 
D. stachydis, D. tamaninii and D. tumidifrons. The 

following species are only known from macropters: 
D. argensis, D. caycumensis, D. cerastii, D. deylamanus, 
D. eckerleini, D. epilobii, D. errans and D. josifovi. Post-
couplet 13, end-users will need to investigate the male 
genitalia, and even then the differences are minor.

DICYPHUS ALKANNAE SEIDENSTUCKER, 1956 
(FIGS 9A, 12A, 30, 32)

Dicyphus alkannae Seidenstucker 1956: 145 (ori-
ginal description); Wagner, 1974: 74 (redescription; 
host plant); Schuh, 1995: 489 (catalogue; full citation); 
Kerzhner & Josifov, 1999: 21 (Palaearctic catalogue).

Material examined 
Turkey:  Kayseri, 38.52666°N 35.92805°E, 1490 
m, 23–26 May 1995, Seidenstucker, 1♀, paratype 
(AMNH_PBI 00210746) (MZH), 1♂ (AMNH_PBI 
00208540), ex. Alkanna orientalis  (L.)  Boiss 
(Boraginaceae) (MZH). Ulukischla, 37.54423ºN 
34.48504ºE, 1425 m, 16 May 1955, 22 May 1955, 
Seidenstücker, 2♀♀  (AMNH_PBI 00208542, 
AMNH_PBI 00208541), ex. Alkanna orientalis 
(MZH). 

Figure 21. Conditional inference tree (Ctree) for Dicyphus males including body measurements, morphological and geni-
talia characters. For each inner node, the Bonferroni-adjusted P-values are given. The number of individuals for a given 
species versus the total number of individuals for such species are displayed at each terminal node. Species abbreviations as 
in Fig. 17. Character abbreviations: A2_HW, ratio A2:head width; A2_PW, ratio A2:pronotal width; CorS, corium with three 
or less pairs of spots; DarkA1, A1 uniformly coloured or banded; ExtProcT1, tumose external process on the left sternal 
margin of abdominal segment VIII (presence/absence); ExtProcT2, denticulate external process on the left sternal margin 
of abdominal segment VIII (presence/absence); FemSO, hind femora with or without large overlapping spots; HMXs, vertex 
marking X or V shape (1/0); IO_EW, ratio interocular distance:eye witdth; LP_CExp, apex of left paramere expanded or flat; 
LP_R, left paramere rounded or angulate; LP_ST, left paramere short with spatulate apical tooth (acutely joining apophy-
sis) or with other shape.
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Iran:  Tabriz, 38.00590ºN 46.42168ºE, 1650 m, 21 
May 1965, Eckerlein, 3♀♀ (AMNH_PBI 00210747 
to  AMNH_PBI  00210749) ,  1♂  (AMNH_PBI 
00210751), ex. Alkanna orientalis (MZH).

Diagnosis
Dicyphus alkannae is recognized by the follow-
ing combination of characters: macropterous and 
brachypterous males (Fig. 30); only brachypterous 

CHECKLIST OF DICYPHUS (DICYPHUS) OF THE WESTERN PALAEARCTIC

D. alkannae Seidenstucker Turkey, Iran
D. argensis sp. nov. Iberian Peninsula (Spain).
D. bolivari Lindberg Canary I., France, Iberian Pen. (Spain), Morocco.
 = D. marocannus Wagner, new synonymy
 = D. bolivari atlanticus Wagner, new synonymy
D. caycumensis sp. nov. Turkey
D. cerastii Wagner Europe
 = D. umbertae Sanchez & Cassis new synonymy
D. constrictus (Boheman) Northern and Central Europe
D. deylamanus Linnavuori & Hosseini Iran
D. eckerleini Wagner Europe and Middle East
D. epilobii Reuter Middle, Central and Northern Europe
D. errans (Wolf) Europe
D. escalerae Lindberg Southern and Central Europe
D. flavoviridis Tamanini France, Italy and Switzerland
D. hyalinipennis (Burmeister) Europe
D. josifovi Rieger Crete, Czech Republic, Bulgaria
D. lindbergi Wagner Crete and Middle East
D. pallidus (Herrich-Schaeffer) Northern and Central Europe
D. poneli Matocq and Ribes Madeira Islands
D. rubicundus Blote Canary Islands
 = D. baezi Ribes, new synonymy
D. stachydis Sahlberg Europe
D. tamaninii Wagner Europe, northern Africa
D. tumidifrons Ribes Iberian Peninsula (Spain)

Figure 22. Endosoma. A, D. tamaninii. B, D. tumidifrons. Scale bar = 100 ηm. Abbreviations: FoS, field of spinules; SES, 
small endosomal sclerites.
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KEY TO SPECIES OF DICYPHUS (DICYPHUS) FROM THE WESTERN PALAEARCTIC

1. Left sternal process present as expanded flange with denticulate substructure (Figs 7D, 8F)…………………2
– Left sternal process as expanded flange with denticulate substructure absent, SVIII sometimes 
expanded on left side, with clump of bristlelike setae (Fig. 6F)….............. .................................................3

2. AII <2.1× longer than head width; body length 5.00 mm in macropters, 3.65–4.06 mm in brachypters; 
pygophore without posteroventral brown spot  .......................................................... Dicyphus flavoviridis
– AII >2.1× longer than head width; body length 5.23–5.80 mm in macropters, 4.34–5.10 mm in 
brachypters; pygophore with posteroventral brown spot .................................................Dicyphus pallidus

3. Left sternal margin of abdominal SVIII laterally tumose (adjacent to left paramere) (Fig. 6F), with clump 
of bristlelike setae; apophysis of left paramere short (Fig. 23B); endosomal sclerites asymmetrical and 
arcuate (Fig. 12E); macropters only ................................................................................... Dicyphus cerastii
– Left sternal margin of abdominal SVIII laterally not expanded adjacent to left paramere, setae uni-
formly distributed across segment; apophysis of left paramere short or elongate .....................................4

4. Antennae uniformly black; mandibular plate dark brown to black; macropters only ................................5
– Either first and/or second antennal segments with medial stramineous region; mandibular plate 
stramineous; macropters and/or brachypters ...............................................................................................6

5. Pronotum with a stramineous midline (Fig. 30); posterior margin of vertex post-X marking stramineous 
to light brown; endosomal lobal sclerites asymmetrical; body length >5 mm .......... Dicyphus deylamanus
– Pronotum entirely dark brown (Fig. 2); band behind the X-shape mark dark brown; endosomal lobal 
sclerites symmetrical (Fig. 12D); body length <4 mm ...............................................Dicyphus caycumensis

6. Second antennal segment greatly elongate, >1.45× longer than posterior width of pronotum both in 
macropters and brachypters when present; apophysis of left paramere short; aedeagus with pair of large 
endosomal lobal sclerites ...............................................................................................................................7
– Second antennal segment shorter, <1.4× longer than posterior width of pronotum both in macropters 
and brachypters when present; apophysis of left paramere short or long; aedeagus with or without lobal 
sclerites .........................................................................................................................................................10

7. First antennal segment mostly stramineous, with subbasal and subapical darker annulations (Fig. 2); 
pronotal disk subequal to a little longer than callosite region, generally <1.2× in macropters; macropters 
and brachypters ............................................................................................................. Dicyphus constrictus
– First antennal segment mostly red to reddish brown or dark brown, without evident paler medial part; 
pronotal disk >1.2× greater than callosite region; macropters only ............................................................8

8. Darker species (Fig. 2); second antennal segment mostly dark brown, stramineous medially but narrowly 
so; first antennal segment red to reddish dark brown; apophysis of left paramere short and robust, spatu-
late apex expanded (Fig. 23F); paired endosomal lobal sclerites asymmetrical (Fig. 13B); macropters only 
… ............................................................................................................................................Dicyphus errans
– Paler species; second antennal segment always broadly stramineous medially, with dark brown sub-
basal annulation and distally dark brown; first antennal segment reddish. Apophysis of left paramere 
short, spatulate apex weekly expanded (Figs. 10C–D, 23E) ........................................................................9

9. Frons+vertex with a short and faint V-shaped brown marking (Fig. 2), not extending to the posterior 
margin of eyes; endosoma with a pair of medium size (c. 1/4 of endosomal length) lobal sclerites weakly 
asymmetrical (Fig. 13A) ...................................................................................................... Dicyphus epilobii
– Frons+vertex with a distinct X-shaped dark-brown marking (Fig. 2), extending to the posterior mar-
gin of eyes. Endosome with a pair of big (>1/3 of the endosome length) and thick lobal sclerites slightly 
asymmetrical (Fig. 14B) .......................................................................................................Dicyphus josifovi

10. Small species (Fig. 5), body length <3.1 mm in macropters, <2.1 mm in brachypters; eyes very small, 
interocular distance >2× eye width; pale species; endosoma without sclerotization (Fig. 22B); macropters 
and brachypters ............................................................................................................Dicyphus tumidifrons
– Body variable in size, always >3.3 mm in macropters, >2.5 mm in brachypters; eyes moderate to large 
size; interocular distance <1.7× eye width; pale to dark species; endosoma with sclerotization .............11

11. Femora with greatly enlarged dark spots, in irregular two rows, spots very often touching (Fig. 5); first 
antennal segment entirely dark reddish to dark brown; apophysis of left paramere with broad and 
recurved apex, outer margin strongly denticulate (Fig. 23G–I); endosoma without small or large lobal 
sclerites; two endosomal lobes with fields of spinules (Fig. 13C); macropters and brachypters ..................
 ........................................................................................................................................... Dicyphus escalerae
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females known; small species, brachypterous males 
2.40–3.63 mm, brachypterous females 2.88–3.51 mm; 
AII 0.93× shorter than posterior width of pronotum 
in brachypters; AII with proximal 2/3 to 3/4 mostly 
stramineous, apex dark brown; eyes barely removed 
from anterior margin of pronotum; callosite region and 
pronotal disk of brachypters subequal in length; pro-
pleuron with broad transverse dark brown to fuscous 

band; clavus, exocorium and endocorium each with a 
faint red stripe (Fig. 30); apophysis of left paramere 
short and robust, distally expanded and non-serrated 
(Fig. 9A); endosoma with two asymmetrical enlarged 
straight lobal sclerites (Fig. 12A).

Description
Males. Macropters and brachypters (only later 
examined). 

– Femora with two rows of relatively small spots, separated; first antennal segment mostly medially 
stramineous with red or brown subbasal and subapical annulations, rarely mostly pale red; apophysis of 
left paramere variable; endosoma with or without lobal sclerites and with or without fields of spinules
 .......................................................................................................................................................................12

12. Clavus and corium with uniform distribution of enlarged brown spots (Fig. 5); apophysis of left paramere 
broad and short; endosoma lacking small or large lobal sclerites, with fields of spinules only; macropters 
and brachypters ..................................................................................................................... Dicyphus poneli
– Clavus and corium either generally without uniform distribution of enlarged brown spots or at most with 
small red or brown spots, latter often faint; if enlarged spots present, then left paramere elongate; endo-
soma always with small or large lobal sclerites, sometimes also with fields of spinules……………..…..13

13. Left paramere elongate to greatly elongate (Fig. 9C–F) ............................................................................14
– Left paramere short (Fig. 9A, B) ...............................................................................................................17

14. Left paramere with non-expanded apophysis; distal region of apophysis angulate with a serrated outer 
margin (Fig. 11A); medial lobe of endosoma with 5–11 small lobal sclerites (Fig. 31B); macropters and 
brachypters. ..............................................................................................................Dicyphus rubicundus
– Left paramere with apophysis expanded apically ...................................................................................15

15. Left paramere greatly elongate (Fig. 11C), apophysis 530–600 ηm (from outer margin of the base to tip 
of shaft); medial lobe of endosoma with 2–5 lobal sclerites (Fig. 22A) .........................Dicyphus tamaninii
– Left paramere moderately elongate (Figs 9C–F, 10E), significantly smaller than D. tamaninii (Fig. 11C), 
apophysis 350–450 ηm; medial lobe of endosoma with 5–12 small lobal sclerites (Figs 12C, 14C–D) ......6

16. Endosoma generally with 8–12 small lobal sclerites, rarely 6–7 (Fig. 12C); left paramere moderately 
elongated (Fig. 9C–F), apophysis 440–450 ηm .................................................................. Dicyphus bolivari
– Endosoma with five small lobal sclerites (Fig. 14C, D); left paramere elongate (Fig. 10E), apophysis 
<400 ηm ............................................................................................................................ Dicyphus lindbergi

17. Second antennal segment with proximal 2/3rd stramineous and small apical dark-brown annulation (Fig. 30); 
endosoma with asymmetrical pair of large lobal sclerites (Fig. 12A) .....................................Dicyphus alkannae
– Second antennal segment stramineous medially (Fig. 3), always with basal and apical reddish brown 
or dark-brown annulations ..........................................................................................................................18

18. Spatulate apex of left paramere with base of outer margin rounded (Fig. 11B); pair of endosomal lobal 
sclerites near symmetrical, weakly arcuate distally (Fig. 31C); most often with pale body, occasionally 
very dark; macropters and brachypters ..........................................................................Dicyphus stachydis
– Spatulate apex of left paramere with base of outer margin crested (Figs 9B, 10B, 23D); endosomal 
lobal sclerites symmetrical to moderately asymmetrical (Figs 12B, G, 14A)...................................19

19. Spatulate apex of left paramere with a smooth crest (Fig. 23D). Pair of endosomal lobal sclerites straight 
and symmetrical (Fig. 12G) ..............................................................................................Dicyphus eckerleini
– Spatulate apex of left paramere with a marked crest (Figs 9B, 10B). Pair of endosomal lobal sclerites 
arcuate and asymmetrical (Figs 12B, 14A) .................................................................................................20

20. Mostly pale species (Fig. 3); spatulate apex of the left paramere joining the neck of apophysis in an 
obtuse angle (Fig. 9B); pair of endosomal lobal sclerites moderately large, with right sclerite bended 
medially and significantly bigger than left (Fig. 12B) macropters only ..........................Dicyphus argensis
– Either pale or dark morphs (Fig. 3); left paramere apophysis angulate, apically, toothed (Fig. 10B); endo-
somal lobal sclerites elongate, asymmetrical and arcuate at the tip (Fig. 14A); macropters and brachypters 
 ....................................................................................................................................Dicyphus hyalinipennis
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Coloration (Fig. 30):  Dorsum mostly stramineous to 
pale brown, with contrasting dark-brown markings, 
sometimes with red/orange highlighting. Head: 
frons+vertex with a broad, X-shaped dark-brown 
marking, sometimes with orange highlighting; 
clypeus and maxillary plate mostly dark brown; 
postocular margins of head broadly dark brown 
to black and shiny; gula and bucculae pale brown. 
Antennae: AI mostly pale brown to stramineous 
brown, with subbasal brown band and small 
apical red band; AII proximal 2/3 to 3/4 mostly 
stramineous, apex dark brown. Pronotum: collar 
white to stramineous, translucent; calli stramineous 
to pale brown with dark brown highlighting; disk 
stramineous to pale brown, with humeral angles 
embrowned. Thoracic pleura and sterna: propleuron 
with transverse dark brown to fuscous band, 
ventral margin stramineous; metepisternum most 
often with anterior half dark brown, and posterior 
half stramineous, including evaporative area. 
Mesoscutum: mesoscutum medially pale brown to 
orange with lateral margins dark brown. Scutellum: 
lateral angles broadly stramineous with a broad 
brown stripe along midline, sometimes more broadly 

stramineous. Hemelytra: translucent, mostly pale 
brown, with red stripes and brown spotting at base 
of setae; clavus and corium mostly concolorous, with 
faint red stripe medially on clavus, endocorium and 
exocorium; apex of exocorium adjacent to costal 
fracture with prominent dark brown to reddish 
brown spot; apex of endocorium with obscure dark 
brown spot; cuneus mostly stramineous to pale 
brown with apical dark brown to reddish brown spot. 
Abdomen: venter either mostly dark brown to black 
and shiny, with pale lateral margins, or with banded 
colour pattern, with contrasting yellow and brown 
markings. 

Structure:  Head: interocular distance 1.31–1.44× 
greater than eye width; eyes moderately large, 
removed from pronotum by distance greater than 
width of AII in brachypters. Antennae: AI short, 
0.97–1.14× longer than interocular distance; AII 
0.79–0.93× longer than posterior width of pronotum in 
brachypters. Pronotum: disk region 0.93–1.13× longer 
than the callosite region. Male genitalia: left paramere 
with robust and short apophysis, distantly expanded 
and non-serrated at outer margin (Fig. 9A); aedeagus 
with two well-developed endosomal lobes, each with a 
single elongate sclerite, lobal sclerites asymmetrical 
(Fig. 12A).

Females. Only brachypterous females known. 
Coloration, vestiture, texture and structure mostly 
as in brachypterous males. Interocular distance 1.19–
1.38× greater than eye width; AI 0.95–1.12× longer 
than interocular distance; AII 0.81–0.86× longer than 
the posterior pronotal width; pronotal disk region 
0.85–1.13× the length of the callosite region.

Measurements
See Table 4.

Distribution
Previous to our study, Dicyphus alkannae was only 
reported from Turkey (Seidenstucker, 1956; Kerzhner 
and Josifov, 1999); we have examined specimens of 
D. alkannae from Turkey and Iran (Fig. 32).

Host plants
Known from Alkanna or iental is  (L . )  Boiss 
(Boraginaceae) (Seidenstucker, 1956).

Remarks
Dicyphus alkannae was described by Seidenstucker (1956) 
for a series of specimens from Kayseri, Turkey. Wagner 
(1970) redescribed the species, assigned it to the nomino-
typical subgenus and documented its host plant. Although 
macropters have been documented for males of this spe-
cies, we were only able to examine brachypters of both 
sexes, and as such our redescription refers to brachypters 
only; Wagner (1970) reported the body length range for 

Figure 23. Left paramere. A, D. caycumensis. B, D. cerastii. 
C, D. constrictus. D, D. eckerleini. E, D. epilobii. F, D. errans. 
G–I, D. escalerae. Scale bar = 100 ηm.
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Figure 24. Molecular phylogeny of Dicyphus species inferred by Bayesian inference (Mr. Bayes 3.2.6) using sequence data 
of three mithocondrial genes (COI, 16S and 12S). Numbers above the branches are posterior probability (PP) values. Clade 
A includes all the species possessing fields of spinules and no or small endosomal lobal sclerites; clade B includes al the spe-
cies with large endosomal lobal sclerites. The geographical origin is indicated whenever specimens from distant procedence 
were analysed for a given species.
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Figure 25. Molecular phylogeny of Dicyphus species inferred by maximum likelihood (RAxML) using sequence data of 
three mithocondrial genes (COI, 16S and 12S). Numbers above the branches are bootstrap (BS) values for 1000 replicates 
(BS > 50). Clade A includes all the species possessing fields of spinules and no or small endosomal lobal sclerites; clade B 
includes al the species with large endosomal lobal sclerites. The geographical origin is indicated whenever specimens from 
distant procedence were analysed for a given species.
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macropterous males as 3.4–3.5 mm. Wagner (1970) also 
described the male genitalia, indicating that the lobal 
sclerites of the ‘vesica’ are elongate, and longer than the 
half-length of the aedeagus, and made reference to their 
asymmetry. We also found the lobal sclerites to be asym-
metric, although we found the right varying in length.

Dicyphus alkannae is recognized primarily by 
characters of the male genitalia, particularly 
the shape and size of the endosomal lobal scler-
ites, with both being straight and the left-hand 
sclerite much larger than the right. There are 
numerous species that have genital similarities 
with D. alkannae (e.g. D. argensis, D. caycumen-
sis, D. cerastii, D. eckerleini, D. hyalinipennis and 

D. stachydis), including a short and robust left 
paramere (Figs 9, 10, 11, 23) and a pair of large 
endosomal lobal sclerites (Figs 12, 14, 31). The 
endosomal lobal sclerites of D. alkannae are simi-
lar to those of D. eckerleini (the latter distributed 
in Turkey, the Lebanon and Iran), being straight, 
but in the latter species the pair of lobal scler-
ites are similar in size (Fig. 12A, G). In addition, 
D. alkannae has the AI more stramineous with a 
red apical annulation (vs. more uniformly red in 
D. eckerleini), the AII is shorter than the posterior 
width of the pronotum (vs. longer), and the heme-
lytra have faint red stripes on the clavus and cor-
ium (Fig. 30).

Figure 26. Scanning electron micrographs of D. bolivari. A, head and pronotum, dorsal view. B, head and pronotum, lateral 
view. C, external efferent system, metathoracic glands. D, scutelum (s). E, pretarsus, lateral view. F, genital segment, lat-
eral view. Abbreviations: au, auricle; ca, calli; cl, claw; co, collar; d, disk; ea, evaporatory area; f, frons; lp, left paremere; mgo, 
metathoracic gland ostiole; pa, paraempodium; pr, proctiger; ps, pseudopulvilli; rp, right paramere; v, vertex.
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DICYPHUS ARGENSIS SP. NOV. 
(FIGS 3, 9B, 12B, 32)

LSID: urn: ls id :zoobank. org :act :673D1FD9- 
1D63-43C0-A3AF-284996836ADD

Dicyphus cerastii : Sanchez et al. , 2006: 288 
(misidentification).

Specimens examined 
Holotype, Spain:  Andalucía, Huelva, Ayamonte, 
37.21992ºN 7.38278ºW, 2 Jun 2006, ex. Solanum 
lycopersicum L. (Solanaceae), Sanchez, Martínez & La 
Spina, ♂ (IMIDA_ENT 00000660) (IMIDA). Paratypes: 

12♀♀ (IMIDA_ENT 00000662-IMIDA_ENT 00000673), 
12 ♂♂ (IMIDA_ENT 00000649-IMIDA_ENT 00000649, 
IMIDA_ENT 00000661) (IMIDA). Málaga: Nerja, 
36.75808ºN 3.84808ºW, 20 m, 31 May 2006, Sanchez, 
Martínez & La Spina, 15 adults (♂♂ and ♀♀) (D26), 
ex. Cucurbita maxima Duchesne (Cucurbitaceae) 
(IMIDA). Murcia: Calasparra, 38.22597ºN 1.69862ºW, 
340 m, 21 August 2002, Sanchez, Martínez & La Spina, 
26♀♀, 23♂♂ (IMIDA_ENT 00000486-IMIDA_ENT 
00000534), ex. Cucurbita maxima (IMIDA). Moratalla: 
Benizar, 38.27489ºN 1.98497ºW, 25 Sep 2002, Sanchez, 
13♀♀, 7♂♂ (IMIDA_ENT 00000603-IMIDA_ENT 
00000622), ex. Cucurbita maxima (IMIDA). Cehegín: 
Sta. Barbara-Argos, 38.10878ºN 1.78350ºW, 10 Jul 

Figure 27. Scanning electron micrographs of D. rubicundus. A, head and pronotum dorsal view, with well-defined collar, 
and callosite and disk region. B, head and pronotum, lateral view. C, external efferent system, metathoracic glands. D, 
scutelum. E, pretarsus in lateral view, with straight paraempodium below the claws. F, genital segment in lateral view with 
proctiger, left paramere and the small right paramere visible.
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2002, Sanchez, 11♀♀, 14♂♂ (IMIDA_ENT 00000623-
IMIDA_ENT 00000648), ex. Cucurbita maxima 
(IMIDA). Lorca: 37.64362ºN 1.69439ºW, 19 Sep 2002, 
Sanchez, 16♀♀, 12♂♂ (IMIDA_ENT 00000575-IMIDA_
ENT 00000602), ex. Cucurbita maxima (IMIDA).

Etymology
This species is named after the Argos River in the 
northwest of Murcia Region, Spain.

Diagnosis
Dicyphus argensis is recognized by the following com-
bination of characters: macropterous males (Fig. 3) and 
females only; body length, males 3.23–3.91 mm, females 
3.82–3.90 mm; pale species; clypeus mostly stramineous; AI 
mostly pale with subbasal and subapical annulations; AII 

mostly stramineous with light to dark-brown annulation on 
distal 1/4 and faint light brown annulation at the base; pro-
pleuron with transverse dark-brown band; pygophore with 
large dark brown spot posteroventrally; left paramere with 
robust and short smoothly arcuate apophysis (Fig. 9B); 
aedeagus with three endosomal lobes and a pair of large 
arcuate lobal sclerites, slightly asymmetrical (Fig. 12B).

Description 
Males. Macropters only. 

Coloration (Fig. 3):  Dorsum mostly pale stramineous 
to light brown, with wings translucent, with 
contrasting brown markings, sometimes with minor 
red/orange highlighting. Head: mostly stramineous 
to pale brown; frons+vertex with a broad, X-shaped 

Figure 28. Scanning electron micrographs of D. stachydis (brachypter). A, head and pronotum dorsal view, with well-defined 
collar and calli, and reduced disk region. B, head and pronotum, lateral view. C, external efferent system, metathoracic glands. 
D, scutelum. E, pretarsus, lateral view. F, genital segment in lateral view with prominent proctiger and left paramere.
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dark-brown marking; clypeus mostly stramineous, 
with dark-brown markings laterally; maxillary 
plate stramineous to light brown; postocular 
margins of head broadly dark brown and shiny, 
extending dorsally towards gula; gula and bucculae 
stramineous to light brown. Antennae: AI medially 
stramineous to pale brown, with subbasal darker 
brown band and subapical reddish band, sometimes 
subapically without red highlighting; AII distinctly 
stramineous medially, with faint brown subbasal 
band and light to dark-brown annulation on distal 1/4. 
Pronotum: collar white to stramineous, translucent; 
calli mostly stramineous, often with minor brown 
markings adjacent to midline and laterally; disk 
stramineous to white, translucent, humeral angles 

narrowly darker brown. Thoracic pleura and sterna: 
propleuron with distinct transverse medium to dark-
brown band, ventral margin white to stramineous; 
mesobasisternum uniformly dark brown, sometimes 
with red highlighting; mesepimeron uniformly white 
to stramineous, dull; metepisternum most often 
bicoloured, anteriorly and posteriorly stramineous, 
with dull-brown band medially; metepimeron 
stramineous. Mesoscutum: orange with light to 
dark-brown markings. Scutellum: lateral angles 
broadly stramineous pale with a broad brown stripe 
along midline. Hemelytra: translucent, mostly 
very light brown, usually with three small brown 
spots, at corial fracture, middle of apical margin of 
endocorium and tip of cuneus; sometimes with red 

Figure 29. Scanning electron micrographs of D. hyalinipennis. A, head and pronotum, dorsal view. B, head and pronotum, 
lateral view. C, external efferent system, metathoracic glands. D, scutellum. E, pretarsus, lateral view. F, genital segment, 
lateral view.
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highlighting, mostly on clavus and medial margin 
of endocorium, rarely with red on tip of cuneus 
and membrane veins. Abdomen: venter mostly 
stramineous, with SII and SIII consistently brown; 
pygophore mostly stramineous with large brown 
spot ventrally. 

Structure:  Head: eyes moderately large, removed 
from pronotum by distance greater than width of AII; 
interocular distance 1.15–1.33× greater than eye width. 
Antennae: AI short, 1.34–1.57× longer than interocular 
distance; AII 1.17–1.25× longer than posterior width 
of pronotum Disk region 1.20–1.48× longer than the 

callosite region. Male genitalia: left paramere with 
robust and short apophysis, with outer margin of apex 
spatulate and inner margin smoothly arcuate (Fig. 9B); 
aedeagus with three well-developed endosomal lobes, 
pair of arcuate moderately sized lobal sclerites, slightly 
asymmetrical (Fig. 12B).

Females. Macropters only. Coloration, vestiture, tex-
ture and structure mostly as in males. Head: interoc-
ular distance 1.12–1.38× greater than eye width. 
Antennae: AI 1.23–1.42× longer than interocular dis-
tance; AII 1.01–1.08× longer that the posterior prono-
tal width. Pronotum: disk 1.26–1.47× longer than the 
callosite region.

Figure 30. Habitus of D. alkannae (male and female), D. deylamanus, D. cerastii (dark and light morph) and D. eckerleini. 
Scale bar = 1 mm.
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Measurements 
See Table 4.

Distribution 
Restricted to southern Spain (Fig. 32).

Host plants 
D i c y p h u s  a r g e n s i s  h a s  b e e n  f o u n d  o n 
Cucurbita maxima  Duchesne (Cucurbitaceae), 
Hyosciamus albus L. (Scrophulariaceae), Ononis 
natrix  L. (Fabaceae) , Solanum lycopersicum 
L. (Solanaceae) and Withania frutescens  (L.) 
Pauquy (Solanaceae).

Remarks 
Sanchez et al. (2006) redescribed a series of specimens 
from Spain as Dicyphus cerastii, including illustra-
tions of the male and female genitalia. In this same 
work the authors described a new species of Dicyphus 
from Portugal, naming it D. umbertae. Subsequent to 
this work we were able to examine in detail the type 
specimens of D. cerastii, held in the Zoological Museum, 
Helsinki, and found that D. umbertae is a synonym of 
D. cerastii, and that the material identified as D. cerastii 
were misidentified and represent a new species, which 
we describe as a new species herein as D. argensis.

Figure 31. Endosoma. A, D. pallidus. B, D. rubicundus. C, D. stachydis. Scale bar = 100 ηm. Abbreviations: FoS, field of 
spinules; LES, large endosomal sclerites; SES, small endosomal sclerites.
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Dicyphus argensis is very similar to D. bolivari but 
can be readily separated from it by features of the 
male genitalia. The apophysis of the left paramere of 
D. argensis is very short (vs. elongate in D. bolivari) 
(Fig. 9B, C–F) and the aedeagus has a pair of large 
and arcuate lobal sclerites and does not possess fields 
of spinules (vs. multiple small lobal sclerites and 
fields of spinules) (Fig. 12B, C). Despite these clear 
differences, there are no external characters that 
can be used to separate these two species. Dicyphus 
argensis is also very similar to D. hyalinipennis and 
D. stachydis, with all three species possessing a rela-
tively short apophysis of the left paramere (Figs 9B, 
10B, 11B) and the endosoma has a pair of large lobal 
sclerites (Figs 12B, 14A, 31C). These three species are 
also closely related based on mtDNA sequences (Figs 
24, 25). Dicyphus argensis is smaller than D. hyalin-
ipennis and D. stachydis, and in contrast to them is 
known only from macropterous morphs (Fig. 3). Also, 
the outer margin of the spatulate apex of the apophy-
sis of the left paramere in D. argensis is not toothed 
as in D. hyalinipennis, nor smooth as in D. stachydis 
(Figs 9B, 10B, 11B).

DICYPHUS BOLIVARI LINDBERG, 1934
 (FIGS 9C–F, 12C, 26, 32, 33)

Dicyphus bolivari Lindberg, 1934: 12 (original descrip-
tion; Spain); Carvalho, 1958: 194 (catalogue); Schuh, 
1995: 488 (catalogue; full citation); Kerzhner & 
Josifov, 1999: 22 (Palaearctic catalogue).

Dicyphus bolivari atlanticus Wagner, 1951: 29 (ori-
ginal description; Canary Islands); new synonymy, 
this work

Dicyphus maroccanus Wagner 1951: 19 Figs 6, 7, 9 
(original description; Morocco); Carvalho, 1958: 198 
(catalogue; full citation). Schuh, 1995: 492 (cata-
logue; full citation); Kerzhner & Josifov, 1999: 23 
(catalogue); new synonymy, this work

Material examined 
Holo type  o f  Dicyphus  bo l ivar i , 1♂ ,  Spain : 
Andalucia: Sierra Morena: Santa Helena, 38.34284ºN 
3.53945ºW, 762 m, 04–08 Apr 1926, Lindberg, (AMNH_
PBI 00208594) (MZH). Type seen.

Holotype of Dicyphus bolivari altanticus, 1♂, 
Spain: Canary Islands: Tenerife Island: Icod, 28.35°N 
16.70°W, 640 m, 09 May 1947, Lindberg, (AMNH_PBI 
00208587) (MZH). Type seen.

OTHER MATERIAL EXAMINED (INCLUDING PARATYPES)

Morocco: Amizmiz: Atlas, 31.21888°N 8.23222°W, 
980 m, 24–25 May 1926, Lindberg, 4 ♂♂ (AMNH_
PBI 00208655, AMNH_PBI 00208656, AMNH_PBI 
00208661, AMNH_PBI 00208574), paratype of Dicyphus 
maroccanus, 1♂ (AMNH_PBI 00208570) (MZH); 
Lindberg, 2♀ (AMNH_PBI 00208647, AMNH_PBI 
00208650) (MZH); 24–25 May 1926, Lindberg, 
1♂ , id. as Dicyphus maroccanus  (AMNH_PBI 
00208642) (MZH). Arround, Atlas ma, 9–12 Jun 1926, 

Figure 32. Distribution of the specimens examined: D. alkannae, D. argensis, D. bolivari and D. caycumensis.
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Lindberg, 1♂, 1♀ (MZH). Atlas, Arround, 9–12 Jun 
1926, Lindberg, paratype of Dicyphus maroccanus, 1♂ 
(AMNH_PBI 00204225) (BMNH). Azrou, Atlas med., 
33.435°N 5.22111°W, 1279 m, 24 Jun–2 Jul 1926, 
Lindberg, 1♂, id. as Dicyphus maroccanus (MZH). 
Marrakech, 31.63722°N 8.01750°W, 453 m, 21–23 May 
1926, Lindberg, paratype of Dicyphus maroccanus, 
1♀ (AMNH_PBI 00208667) (MZH). Moyen Atlas, 
Aýn-el-Leuh (Azrou), 5 Aug 1959, Eckerlein, 1♂, 
id. as Dicyphus maroccanus (AMNH). Ras-el-Ma, 
Domaine de. (M. Atlas), 33.43473ºN 5.23189ºW, 483 
m, 16 Mar 1961, Meinander, 1♂, id. as Dicyphus 
maroccanus (MZH). Berkane, 34.9211°N 2.3294°W, 
179 m, 1♀, id. as Dicyphus maroccanus (AMNH_PBI 
00209594) (MNHN).

Spain: Canary Islands: Tenerife Island: Puerto 
de la Cruz, 28.41°N 16.55°W, 53 m, 7–8 May 1947, 
Lindberg, paratype of Dicyphus bolivari atlanticus, 
1♀ (AMNH_PBI 00208588) (MZH). Santa Úrsula, 
28.43°N 16.49°W, 277 m, 18 May 1947, Lindberg, 
identified as Dicyphus bolivari atlanticus, 1♀ 
(AMNH_PBI 00208590) (MZH). Santa Úrsula, 
28.43°N 16.49°W, 277 m, 18 May 1947, Lindberg, 
id. as Dicyphus bolivari atlanticus, 1♂ (AMNH_PBI 
00208575) (MZH); 18 May 1947, Lindberg, id. as 
Dicyphus bolivari, 1♀ (AMNH_PBI 00208589) (MZH). 
Santa Cruz de Tenerife, 28.47°N 16.25°W, 37 m, 14 
Jan 1949, Lindberg, paratypes of Dicyphus bolivari 
atlanticus: 7♂♂ (AMNH_PBI 00208592, AMNH_
PBI 00204185, AMNH_PBI 00204186, AMNH_PBI 
00208593, AMNH_PBI 00208595-AMNH_PBI 
00208597), 1♀ (AMNH_PBI 00208591) (MZH); 4 
Apr 1949, Lindberg, paratype of Dicyphus bolivari 
atlanticus, 2♂♂ (AMNH_PBI 00208586, AMNH_PBI 
00208597) (MZH). Punta del Hidalgo, ex. Datura 
stramonium L. (Solanaceae), 28.34104ºN 16.19431W, 
59 m, 4 March 2004, Sanchez & Martínez-Cascales, 
16♂♂, 11♀♀ (IMIDA_ENT 00003056-IMIDA_ENT 
00003082) (IMIDA). Punta de Hidalgo, ex. Datura 
stramonium, 28.34169ºN 16.18582W, 59 m, 16 Oct 
2008, Sanchez, 6♂♂, 6♀♀ (IMIDA_ENT 00003083-
IMIDA_ENT 00003094) (IMIDA). Gran Canaria: 
Trapiche, ex. Hyosciamus albus, 28.0325ºN 15.3219ºW, 
91 m, 12 June 2009, Sanchez, 6♂♂, 5♀♀ (IMIDA_ENT 
00003083-IMIDA_ENT 00003094) (IMIDA). León: 
Cistierna, ex. Epilobium hirsutum L. (Onagraceae), 
42.44593ºN 5.0820633ºW, 942 m, 4 June 2006, 
Sanchez, 9♂♂ , 11♀♀  (IMIDA_ENT 00000215-
IMIDA_ENT 00000234) (IMIDA); Murcia: Cieza, 
ex. Cucurbita maxima, 38.13426ºN 1.24460ºW, 231 
m, 12 Sept 2002, Sanchez, 5♂♂, 8♀♀ (IMIDA_ENT 
00000235-IMIDA_ENT 00000247) (IMIDA); Cehegín, 
ex. Epilobium hirsutum, 38.06152ºN 1.47397ºW, 544 
m, 10 Jul 2002, Sanchez, 9♂♂, 12♀♀ (IMIDA_ENT 

00000025-IMIDA_ENT 00000044, IMIDA_ENT 
00000047) (IMIDA); Cataluña: Barcelona: Cabrils, 
41.525112ºN 2.367061ºE, C. Castañé, ♂♂ and ♀♀ 
(D167 and D168) (IMIDA); Gerona: Alt Emporda, 
Castelló d’Empuries: Santa Fe, 42.2ºN, 3.07ºE, 5 m, 
22 May 1983, ex. Hyosciamus albus, J. Ribes, 1 ♂, 1 
Adult sex unknown (Jordi Ribes Collection). Navarra: 
Garralda, 42.9ºN, 1.2ºW, 846 m, 20 Jul 1983, J. Ribes, 
2 ♂♂ (Jordi Ribes Collection).

Diagnosis 
Dicyphus bolivari is recognized by the following com-
bination of characters: macropterous and brachypter-
ous males (Fig. 33) and females; body length, males 
3.58–4.21 mm in macropters and 2.52–2.90 mm in 
brachypters; females 3.76–4.73 mm in macropters and 
2.69–3.21 mm in brachypters. Pale species (Fig. 33); 
clypeus mostly stramineous; AI and AII mostly 
stramineous, with subbasal and subapical dark-brown 
annulations; left paramere with moderately robust 
and long apophysis, inner margin of shaft angulated 
(Fig. 9C–F); aedeagus with three endosomal lobes, 
medial lobe with generally 8–12 small endosomal lobal 
sclerites, rarely 6–7 sclerites, lateral lobes densely spi-
nulate (Fig. 12C).

Redescription 
Males. Macropters and brachypters known (Fig. 33). 

Coloration (Fig. 33): Dorsum mostly stramineous 
with light to dark-brown markings, plus orange/red 
highlighting. Head: mostly stramineous to orange, 
frons+vertex with a short, reddish-brown to dark 
brown X-shaped marking, not extending beyond 
posterior margin of eyes; clypeus stramineous 
with medium brown highlighting, occasionally 
more extensive embrownment; mandibular plates 
stramineous; maxillary plate embrowned; vertex 
orange; postocular margins of head orange medium 
brown; gula and bucculae yellow. Antennae: 
AI medially, basally and apically stramineous, 
with subbasal and subapical  reddish brown 
annulations; AII mostly stramineous, with distal 
1/3rd dark brown, narrowly and faintly brown at 
base; AIII and AIV concolorous, uniformly dark 
brown. Pronotum: collar stramineous, translucent; 
callosite region mostly stramineous with variable 
embrownment; disk stramineous, translucent, 
sometimes humeral angles embrowned. Thoracic 
pleura and sterna: propleuron stramineous with 
weak embrownment, ventral margin whitish; 
mesobasisternum medium brown; mesepimeron 
and metepisternum, including evaporative areas, 
stramineous to whitish. Mesoscutum: mostly orange, 
with faint embrownment. Scutellum: lateral angles 
broadly pale stramineous to whitish with narrow 
brown stripe along midline. Hemelytra: translucent, 
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mostly stramineous with medium brown to reddish 
brown markings/highlighting; with three pairs of 
medium brown to reddish brown markings, each 
pair at corial fracture, apex of endocorium and tip 
of cuneus; membrane veins embrowned. Abdomen: 
venter uniformly stramineous. 

Structure: Head: interocular distance 1.21–1.62× 
greater than eye width in macropters, 1.23–1.62× in 
brachypters. Antennae: AI short, 1.16–1.67× longer 
than interocular distance in macropters, 1.23–1.63× 
in brachypters; AII 1.03–1.30× longer than posterior 
width of pronotum in macropters, 1.08–1.32× in 
brachypters. Pronotum: disk region 1.05–1.41× 
longer than the callosite region in macropters and 

0.71–1.13× in brachypters. Male genitalia: left 
paramere apophysis moderately robust and long, 
with shaft angulated, with subapical excavation on 
outer margin, spatulate apex weakly denticulate 
on outer margin (Fig. 9C–F); aedeagus with three 
endosomal lobes, medial lobe with generally 8–12 
small endosomal lobal sclerites, rarely 6–7 sclerites, 
lateral lobes densely spinulate (Fig. 12C).

Females. Macropters and brachypters known. 
Coloration, vestiture, texture and structure mostly 
as in males. Abdominal venter pale yellowish green. 
Interocular distance 1.22–1.70× greater than eye 
width in macropters, 1.38–1.64× in brachypters; 
AI 1.16–1.58× longer than interocular distance 
in macropters, 1.20–1.38× in brachypters; AII 

Figure 33. Habitus of D. bolivari (macropter and brachypter), D. tamaninii, D. rubicundus (macropter and brachypter), 
D. lindbergi. Scale bar = 1 mm.
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0.94–1.11× longer than the of posterior pronotal 
width in macropters, 1.03–1.24× in brachypters. Disk 
region 1.05–1.55× longer than the calli region in 
macropters, 0.89–1.01× in brachypters.

Measurements 
See Table 4.

Distribution 
We examined specimens that we identified as D. boli-
vari from Morocco, the Iberian Peninsula (Spain) and 
Canary Islands (Fig. 32). Wagner (1970) reported 
D. bolivari bolivari from southern France, Iberian 
Peninsula (Spain) and Corsica, and D. bolivari atlanti-
cus from the Canary Islands (Tenerife, Gran Canaria). 
Wagner (1970) and Mollá et al. (2010) reported 
Dicyphus maroccanus from Morocco and Spain, 
respectively. The new synonymies that we propose in 
this work extends the distribution of D. bolivari to 
North Africa, and establishes its broad distribution in 
the western Mediterranean region (Fig. 32).

Host plants 
We found D. bolivari  on Datura stramonium 
L. (Solanaceae), Hyosciamus albus and Solanum 
lycopersicum, Epilobium hirsutum L. (Onagraceae), 
Lagenaria siceraria (Molina) Standley (Cucurbitaceae) 
and Ononis natrix. Wagner (1964, 1970) stated that 
D. bolivari lives on E. hirsutum. Wagner (1970) also 
reported that Eckerlein found D. maroccanus on 
Digitalis atlantica Pomel (Scrophulariaceae).

Remarks 
See also Remarks’ section for D. argensis. Lindberg 
(1934) described Dicyphus bolivari from specimens 
collected on herbs on the bank of a stream near the 
train station in Santa Helena (Sierra Morena, Jaen, 
Spain) in April, 1926. He dedicated this species to 
the Spanish entomologist Ignacio Bolivar. Wagner 
(1951) examined specimens of the type material, sent 
to him by Lindberg, and described the male genitalia 
of a paratype. He also compared Spanish D. bolivari 
specimens with Lindberg material from the Canary 
Islands, and established the latter as a new subspecies 
(D. bolivari atlanticus), with the nominotypical sub-
species restricted to the Iberian Peninsula. In the same 
work, Wagner (1951) described Dicyphus maroccanus 
as a new species, from four males and two females, 
collected by Lindberg in Morocco (Atlas-Amismiz-
and Marrackech) in May/June, 1926, placing it in the 
hyalinipennis species group. He stated that D. maroc-
canus was very closely related to D. tamaninii, with 
the two species differing in the shape of the left para-
mere, and the number and size of the lobal sclerites of 
the endosoma. He also compared D. maroccanus and 
D. bolivari and concluded that, despite their similar 
structure and ratios of body measurements, the former 

species could be separated by the longer body length, 
second and fourth antennomeres and hind tibiae.

We examined the types of D. bolivari, D. bolivari alt-
anticus and D. maroccanus, and in all cases found no 
differences in the male genitalia or external features. In 
this work, we propose new synonymies for D. bolivari, 
D. bolivari altanticus and D. maroccanus. In our phylo-
genetic analyses, specimens from the Iberian Peninsula 
and the Canary Islands are clustered separately (Figs 
24, 25), but the genetic distances alone do not justify 
the ongoing recognition of the subspecies D. bolivari. 
Although we did not have access to fresh specimens 
from Morocco, we find no morphological basis for the 
maintenance of D. maroccanus as a valid species, and 
relegate it to a junior synonym of D. bolivari.

DICYPHUS CAYCUMENSIS SP. NOV. 
(FIGS 2, 12D, 23A, 32, 34)

LSID: urn: ls id :zoobank.org :act : 35527B6B- 
0785-4713-B2AF-DEF83071D51F

Material examined 
Holotype. ♂ (IMIDA_ENT 00000200), Caycuma in the 
region of Zonguldak, Turkey; 41.4297ºN 32.0775ºE; 
ex. Solanum lycopersicum, Sanchez and Cassis 
coll. (IMIDA). Paratypes 4♂♂, 15♀♀ (IMIDA_ENT 
00000201, IMIDA_ENT 00000248-IMIDA_ENT 
00000266) (IMIDA). Same location and host plant as 
holotype (IMIDA).

Etymology 
This species is named after the village of Caycuma in 
Turkey where the species was collected.

Diagnosis 

Dicyphus caycumensis is recognized by the following 
combination of characters: macropterous males and 
females (Fig. 2); body length, males 3.37–3.80 mm, 
females 3.52–4.12 mm; body with head, pronotum, thor-
acic pleura and abdomen mostly shiny black, remainder 
stramineous to translucent pale grey; antennae mostly 
dark brown to black, AII uniformly so; pronotum short, 
a little shorter than head length; AII a little longer than 
posterior width of pronotum in males and subequal in 
females; left paramere with short and robust apophysis 
(Fig. 23A); aedeagus with two large straight endosomal 
lobal sclerites, subequal in size (Fig. 12D).

Description 
Males. Macropters only known. 

Coloration (Fig. 2):  Dorsum mostly dark brown to black, 
with minor stramineous markings. Head: frons+vertex 
shiny with a X-shaped black marking, with lateral 
regions and midline stramineous, sometimes with minor 
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orange highlighting; posterior region of head black; 
postocular margins broadly black; clypeus, maxillary 
plate and bucculae black; mandibular plate stramineous; 
gula mostly black with either a broad yellow stripe or a 
pair of yellow stripes either side of midline. Antennae: 
mostly fuscous to black; AI and AII dark brown to black; 
AIII and AIV entirely dark brown to black. Pronotum: 
collar black and shiny; calli shiny, dark brown to black, 
narrowly yellow-brown medially; disk shiny, black with 
midline white to stramineous. Thoracic pleura and 
sterna: propleuron black, anterior half of ventral margin 
whitish; mesobasisternum uniformly shiny black; 
mesepimeron whitish; metepisternum and metathoracic 
glands dull black. Mesoscutum: uniformly black. 
Scutellum: dull black with anterolateral angles white. 
Hemelytra: translucent, with faint pale-yellow hue, 
usually with three small dark-brown to fuscous spots, 
at corial fracture, middle of apical margin of endocorium 
and tip of cuneus; corium also with minor brown spots, 
often associated with setae; membrane veins embrowned. 
Abdomen: venter either uniformly fuscous to black, or 
mostly black with medial region stramineous. 

Structure:  Head: interocular distance 1.13–1.42× 
greater than eye width. Antennae: AI short, 1.24–1.64× 
longer than interocular distance; AII 1.06–1.19× longer 
than posterior width of pronotum.  Pronotum: disk region 
1.28–1.52× the callosite region. Male genitalia: genital 
opening of pygophore oval, without tergal processes; 
left paramere with robust and short apophysis, with 
outer margin of apex spatulate (Fig. 23A); aedeagus 
with two well-developed endosomal lobes, each with a 
straight and distally tapered sclerites; lobal sclerites 
subequal in size (Fig. 12D).

Females. Macropters only known. Coloration, vesti-
ture, texture and structure mostly as in males. Body 
length 3.52–4.12 mm; interocular distance 1.16–1.53× 
greater than eye width; AI 1.24–1.49× longer than 
interocular distance; AII 0.86–0.95× longer than the 
posterior pronotal width. Pronotal disk 1.39–1.88× 
than the callosite region.

Measurements 
See Table 4.

Distribution 
Collected in the village of Caycuma, in the Zonguldak 
region of Turkey (Fig. 32).

Host plants 
Dicyphus caycumensis was collected on Cucurbita 
maxima and Solanum lycopersicum.

Remarks 
We describe Dicyphus caycumensis sp. nov. as new to 
science, recognizing its similarity to dark morphs of 
D. cerastii in shape, coloration and vestiture. Dicyphus 

caycumensis can be distinguished from the D. cerastii 
by its shorter and darker body, AII is uniformly dark 
brown to black (cf. medially stramineous in D. cerastii) 
(Figs 2, 30), the absence of a sternal process on the left 
side abdominal SVIII (Figs 6F, 34F), and the endosomal 
lobal sclerites are straight (cf. arcuate) (Fig. 12D, E). We 
compared D. caycumensis with specimens of two other 
Turkish species, D. alkannae and D. eckerleini, and found 
them to be consistently separated by the much darker 
dorsum, including the head (Figs 2, 30), as well as differ-
ences in the male genitalia (Figs 9A,12A, D, G, 23A, D).  
Both D. alkannae and D. caycumensis have asymmetrical 
endosomal lobal sclerites, but is more pronounced in the 
former species (Fig. 12A, D). In comparison, Dicyphus ecker-
leini has symmetrical endosomal lobal sclerites (Fig. 12G).

DICYPHUS CERASTII WAGNER 1951
(FIGS 6, 12E, 23B, 30, 35)

Dicyphus cerastii Wagner, 1951: 13 (original descrip-
tion); Schuh, 1995: 489 (world catalogue); Kerzhner 
& Josifov, 1999: 22 (Palaearctic catalogue)

Dicyphus umbertae Sanchez & Cassis, 2006: 288 (ori-
ginal description); new synonymy, this work

Material examined 
Croatia: Lastovo: Dalmatia, 42.76810ºN 16.90080ºE, 
51 m, 11 May 1948, Novak, 1 ♀Female, Paratype 
(AMNH_PBI 00208556) (MZH). 

Italy: Torino: Giaveno: Prafiel, 45.03144ºN 7.28472ºE, 
1003 m, 25 Ago 2009, ex. Compositae, Sanchez, 5♀♀ 
(IMIDA_ENT 00000546-IMIDA_ENT 00000550), 
5♂♂  ( I M I D A _ E N T  0 0 0 0 0 5 5 1 - I M I D A _ E N T 
00000555) (IMIDA). 

Greece: Crevena: Xirolimni, 40.29801ºN 21.65455ºE, 
757 m, 15 Jun 2007. ex. Lamiaceae, 1♂ and nymphs 
(D75) Sanchez & Cassis. 

Portugal: Estremoz, 38.84222ºN, 7.59908ºW, ex. 
Hyosciamus albus, Sanchez & Pennaroli, 10 Sept 2004, 
1♂ holotype of D. umbertae, 2♂♂, 1♀♀ paratypes of 
Dicyphus umbertae (IMIDA). Carrapateira, 37.19250ºN, 
8.89944W, ex. Solanum lycopersicon, Sanchez & 
Pennaroli, 12 Sept 2004, 2♂♂, 2♀♀ paratypes of 
D. umbertae (IMIDA). Leiria: Albergaria, 39.74500ºN 
8.89111ºW, 86 m, 01 Jun 1959, Lindberg, 1 adult sex 
unknown, (AMNH_PBI 00208599) (MZH), 1 adult sex 
unknown, (AMNH_PBI 00208602), 1♀ (AMNH_PBI 
00208600), 1♀ (AMNH_PBI 00208600) (MZH). Porto: 
Gerez, 41.24888ºN 8.40416ºW, 246 m, 31 May 1959, 
Lindberg, 1♀ (AMNH_PBI 00208598), 1♂ (AMNH_
PBI 00208603) (MZH). Faro: Ameixial, 37.36813ºN 
7.96977ºW, 417 m, 2 Jun 2006, Sanchez, ex. Solanum 
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lycopersicum, 2♂♂ (IMIDA_ENT 00000049, IMIDA_
ENT 00000082), 3♀♀ (IMIDA_ENT 00000078, IMIDA_
ENT 00000079, IMIDA_ENT 00000080) (IMIDA); Alto 
Alentejo: Castelo de Vide, 39.41423ºN 7.45396ºW, 606 
m, 3 June 2006, ex. Solanum lycopersicum, Sanchez, 
5♂♂ (IMIDA_ENT 00000087, IMIDA_ENT 00000088, 
IMIDA_ENT 00000048, IMIDA_ENT 00000089, 
IMIDA_ENT 00000094), 5♀♀ (IMIDA_ENT 00000090, 
IMIDA_ENT 00000091, IMIDA_ENT 00000092, 
IMIDA_ENT 00000084, IMIDA, IMIDA_ENT 
00000086) (IMIDA). Portalegre: 39.29672ºN 7.42848ºW, 
468 m, 3 Jun 2006, ex. Solanum lycopersicum, Sanchez, 
3♂♂ (IMIDA_ENT 00000081, IMIDA_ENT 00000083, 
IMIDA_ENT 00000085), 2♀♀ (IMIDA_ENT 00000076, 
IMIDA_ENT 00000077) (IMIDA). 

Spain: Huesca: Torla, Bujaruelo, 42.70722ºN, 
0.12004ºW, 1300 m, 6 Jun 2016, ex. Ononis natrix, 
Sanchez & La Spina, 1 ♂ (D50-1), 1 adult, sex unknown 
(D50-2) (IMIDA). Cataluña: Barcelona: Montseny: 
Santa Fe, 41.77ºN, 2.46ºE, 2 Oct 2002, Ribes, 1♂, 1♀ 
(Jordi Ribes Collection). 

Turkey: Izmir: Smyrna: Mont Jamanl., 38.431ºN 
27.146ºE, Sahlberg, 1♀, paratype (AMNH_PBI 
00208601) (MZH).

Ukraine: Eupatoria, Tavricheskaya Government: 
45.19045ºN 33.36687ºE, 0 m, 24 Jul 1967, 1♂ paratype 
of Dicyphus cerastii (AMNH_PBI 00208585) (MZH); 
2 0  A u g  1 9 0 7 ,  Ya k o v l e v,  1  ♀  ( A M N H _ P B I 

Figure 34. Scanning electron micrographs of D. caycumensis. A, head and pronotum dorsal view, with well-defined col-
lar, and callosite and disk region. B, head and pronotum, lateral view. C, external efferent system, metathoracic glands. D, 
scutelum. E, pretarsus in lateral view, with well-visible membranous pseudopulvilli between the claws. F, genital segment, 
lateral view.
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00210777) (ZISP); 22 Aug 1907, Yakovlev, 1♀ (AMNH_
PBI 00210778) (ZISP). Crimea: Opolznevoe (Kikeneiz), 
S. coast of Crimea: 44.41012ºN 33.94303ºE, 423 
m, 14 Aug 1926, Kiritshenko, 1♀ (AMNH_PBI 
00210779) (ZISP); 22 Aug 1926, Kiritshenko, 
1♀ (AMNH_PBI 00210780) (ZISP); 4 Sep 1926, 
Kiritshenko, 2 ♀♀ (AMNH_PBI 00210781, AMNH_
PBI 00210783), 3♂♂ (AMNH_PBI 00210782, AMNH_
PBI 00210784, AMNH_PBI 00210785) (ZISP), 6 Aug 
1926, Kiritshenko, 1♀ (AMNH_PBI 00341226) (ZISP). 
Nikitskiy Botanical Gardens: 44.51142ºN 34.23251ºE, 
157 m, 12 Jul 1951, Loginova, 2♂♂ (AMNH_PBI 
00341227, AMNH_PBI 00341228) (ZISP).

Diagnosis
Dicyphus cerastii is recognized by the following 
combination of characters: macropterous males and 
females. Body length 3.84–4.65 mm in males, 4.17–
4.79 mm in females. Orange-brown or dark-brown 
morphs (Fig. 30); macropterous males and females; AI 
mostly reddish to dark brown; AII subequal to a little 
longer in length to posterior width of pronotum; AII 
with medial pale annulation; hemelytra with three 
pairs of markings (endocorial spot almost obsolete 
in paler morph); male abdominal SVIII with prom-
inent tumose sternal process on left side (Fig. 6F); 
apophysis of left paramere robust and short with 
spatulate apex toothed (Fig. 23B); aedeagus with two 
arcuate lobal sclerites, lobal sclerites asymmetrical 
(Fig. 12E).

Redescription 
Males. Macropters only known. 

Coloration: Dark-brown morph (Fig. 30): dorsum 
mostly dark brown to black, with contrasting 
stramineous markings. Head: frons+vertex shiny 
with a X-shaped dark marking, with lateral regions 
and midline stramineous, sometimes with minor 
orange highlighting; posterior region of head mostly 
orangish yellow, with medial embrownment; clypeus 
dark, sometimes a little paler medially; mandibular 
plate stramineous; gula dark brown with broad 
stramineous to yellow stripe. Antennae: mostly dark 
brown; AI dark brown, with extremities narrowly 
yellow to stramineous; AII mostly dark brown with 
broad medial stramineous band, extremities yellow to 
stramineous; AIII mostly dark brown, with base yellow 
to stramineous; AIV dark brown. Pronotum: collar 
dark and shiny, with medial stramineous spot; calli 
shiny, dark brown with minor yellow stripe, midline 
broadly yellow to stramineous; disk mostly shiny dark 
brown, obscurely yellow to stramineous medially. 
Thoracic pleura and sterna: propleuron black, ventral 
margin whitish to stramineous; mesobasisternum 
uniformly shiny dark brown; mesepimeron whitish; 
metepisternum and MTG dul l  dark brown. 
Mesoscutum: dark brown, with lateral regions orangish. 
Scutellum: dull dark-brown with anterolateral angles 
stramineous. Hemelytra: translucent, mostly very light 
brown usually with three small dark-brown spots, at 
corial fracture, middle of apical margin of endocorium 
and tip of cuneus; endocorium and clavus with brown 
spotting. Abdomen: venter variable in colour, either 
uniformly dark brown or stramineous medially with 
lateral regions dark brown; tergites more uniformly 

Figure 35. Distribution of the specimens examined: D. cerastii, D. constrictus, D. deylamanus and D. eckerleini.
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dark brown. Orange-Brown Morph (Fig. 30): dorsum 
mostly pale orange brown, with wings translucent, 
with contrasting reddish brown markings, sometimes 
with minor red/orange highlighting. Head: mostly 
pale orange-brown; frons+vertex also with a narrow, 
X-shaped dark-brown marking; clypeus, mandibular 
and maxillary plates mostly medium brown; postocular 
margins broadly medium brown and shiny, extending 
dorsally towards gula; gula and bucculae broadly yellow 
to stramineous. Antennae: AI mostly red to reddish 
brown, with extremities yellow to stramineous; AII 
distinctly banded, base and medial region stramineous, 
contrasting with small subbasal and distal 1/3rd 
reddish to medium brown; AIII mostly reddish to 
medium brown with small basal stramineous band; 
AIV reddish to medium brown. Pronotum: collar white 
to stramineous, translucent; calli and disk mostly pale 
brown, sometimes with pale red highlighting; humeral 
angles narrowly darker brown. Thoracic pleura and 
sterna: propleuron pale orange-brown, with pleural 
suture darker brown, ventral margin white to 
stramineous; mesobasisternum uniformly medium 
brown and shiny; mesepimeron uniformly white to 
stramineous, dull; metepisternum pale orange brown, 
peritreme darker than evaporative area. Mesoscutum: 
uniformly pale orange brown, sometimes with red 
highlighting. Scutellum: medially pale orange brown, 
lateral angles stramineous. Hemelytra: translucent, 
mostly very light brown usually with three small light-
brown to red-brown spots, at corial fracture, middle 
of apical margin of endocorium and tip of cuneus; 
endocorium and clavus with red spotting. Abdomen: 
venter mostly pale orange-brown, with SII and SIII 
consistently brown; pygophore concolorous with 
pregenital venter, without large brown spot ventrally. 

Structure: Head: interocular distance 0.97–1.25× 
greater than eye width. Antennae: AI short, 1.73–
2.25× longer than interocular distance. Pronotum: AII 
1.20–1.39× longer than posterior width of pronotum. 
Male genitalia: males with left sternal tumose process 
on abdominal SVIII (Fig. 6F); left paramere robust 
and short apophysis, with outer margin of apex 
spatulate and toothed; setae of sensory lobe very 
long, reaching distally beyond 1/2 length of spatulate 
region (Fig. 23B); aedeagus with three well-developed 
endosomal lobes, two of the lobes with a single arcuate 
moderately sized sclerite each (Fig. 12E).

Females. Macropters only known. Coloration, vesti-
ture, texture and structure mostly as in males. Head: 
interocular distance 1.06–1.37× greater than eye 
width. Antennae: AI 1.55–1.98× longer than interocu-
lar distance; AII 0.95–1.18× longer than posterior pro-
notal width. Pronotum: disk 1.26–1.72× longer than 
callosite region.

Measurements 
See Table 4.

Distribution 
We examined specimens of this species from Portugal, 
northern Spain, northern Italy, Croatia and Greece 
(Fig. 35). Kerzhner & Josifov (1999) also documented 
this species from Albania, Andorra, Bosnia, Bulgaria, 
France, Macedonia, Portugal and the Ukraine.

Host plants 
We collected D. cerastii on Solanum lycopersicum and 
unidentified plant species belonging to the Lamiaceae 
and Asteraceae in Greece and Italy, respectively. 
Dicyphus cerastii has also been recorded from 
Salvia glutinosa L. (Lamiaceae) and Digitalis gran-
diflorum Miller (Scrophulariaceae) (Ingegno et al., 
2008), Cerastium virescens L. and Cerastium arvense 
L. (Caryophyllaceae) (Wagner, 1964, 1970).

Remarks 
Wagner (1951) described D. cerastii from specimens 
collected in Croatia and Crimea (Nova collector) and 
Turkey (Sahlberg collector), placing it in the hyalin-
ipennis species-group. He stated that D. cerastii was 
very similar to D. hyalinipennis, with the latter dis-
tinguished by the narrower vertex, larger eyes, longer 
second antennomere, broader pronotum, longer hind 
tibiae, darker pronotum and head, and, above all, by 
the morphology of the male genitalia. Wagner (1951) 
pointed out that D. cerastii differed from D. stachydis 
by having longer antennae and legs, a narrower ver-
tex, shorter fourth antennomere and genital morph-
ology. Compared to Wagner (1951), we found that the 
measurements’ characters that he highlighted over-
lap between the above three species, and concluded 
that the fine details of the male genitalia are the most 
reliable morphological characters for differentiating 
them. We are in agreement with Wagner (1951) that 
D. cerastii and D. errans have a similar dark colour 
and elongate body, and that the males of the two 
species can be separated by the length of the second 
antennomere (Table 4).

See D. argensis  remarks for  synonymy of 
D. umbertae with D. cerastii. Dicyphus cerastii var-
ies greatly in colour, with dark and pale morphs 
known (Fig. 30), and as a result can be easily misi-
dentified. Males of this species are, however, read-
ily differentiated from congeners by the presence of 
a left abdominal SVIII process (Fig. 6F), which is 
unlike that found in D. flavoviridis and D. pallidus 
(Figs 7D, 8F). This is the first time external pro-
cesses in pregenital abdominal segments have been 
reported for Dicyphus species. The function of these 
processes is unknown but it is quite likely that they 
intervene at mating.
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DICYPHUS CONSTRICTUS (BOHEMAN, 1852) 
(FIGS 2, 12F, 23C, 35)

Capsus constrictus Boheman 1852: 74 (original 
description).

Dicyphus (Dicyphus) constrictus: Carvalho, 1958: 195 
(world catalogue); Schuh, 1995: 489 (world cata-
logue); Kerzhner & Josifov, 1999: 22 (Palaearctic 
catalogue).

Dicyphus constrictus eduardi Josifov & Nikolay, 2008: 
99 (original description)

Material examined 
Austria: Carnische Alp., 1♂ (AMNH_PBI 00208576), 
1♀ (AMNH_PBI 00208577) (MZH). 

Bulgaria: Brese, 43.01666°N 23.21666°E, 795 m, 24 Jul 
1997, Horvath, 1♂ (AMNH_PBI 00213948) (HNHM). 

Finland: Ekero, 60.02 N 23.32, 4♂♂ (AMNH-PBI 
00209469), 4♀♀, 1♂ (AMNH-PBI 00209470), 4♀♀, 1♂ 
(AMNH-PBI 00209471), 22 July 1917, Hakan Lindberg. 
Pargas, 60.30129ºN 22.30243ºE, 2 m, Horvath, 1♀ 
(AMNH_PBI 00213947) (HNHM); Horvath, 1 adult 
sex unknown (AMNH_PBI 00213946) (HNHM). 

France: Nord-Pas de Calais: Boulogne-sur-Mer, 
50.72555°N 1.61472°E, Oct 1983, 2 adults sex 
unknown (AMNH_PBI 00209578, AMNH_PBI 
00209579) (MNHN). 

Poland: Mielnik, 52.33108ºN 23.04596ºE, 141 m, 17 
Jun 1987, Gorczyca, Salicion albae (habitat), 2 adults 
sex unknown (AMNH_PBI 00206847, AMNH_PBI 
00206848) (AMNH). 

Romania: Sinaia, 45.33083°N 25.55527°E, 793 m, Aug 
1960, Sienkiewicz, 1 adult sex unknown (AMNH_PBI 
00206845) (AMNH). 

Sweden: Jamtlands: Frösön, 63.16666°N 14.58194°E, 
305 m, 27 Jul 1941, Ossiannilsson, 2♀♀ (AMNH_
PBI 00212498, AMNH_PBI 00212499) (MZLU). 
Frösön, 63.16666°N 14.58194°E, 299 m, 27 Jul 1941, 
Ossiannilson, 1 adult sex unknown (AMNH_PBI 
00206843) (AMNH); 16 Aug 1942, Ossiannilsson, 1 
adult sex unknown (AMNH_PBI 00206841) (AMNH). 
Sýter, 60.34555°N 15.75833°E, 172 m, 02 Sep–04 
Sep 1944, Ossiannilsson, 1 adult sex unknown 
(AMNH_PBI 00206844) (AMNH). Scania: Fagelsang, 
56.417350ºN, 13.192663ºE, 67 m, 26 Jul 1939, 
Ossiannilsson, 3♀♀  (AMNH_PBI 002124954♂ 
AMNH_PBI 00212497) (MZLU), 1 adult sex unknown 
(AMNH_PBI 00206842) (AMNH), 1♂ (AMNH_PBI 
00212494) (MZLU). Stockholm: Stockholm: Ekerý: 
Drottningholm, 59.32472°N 17.889341°E, 14 m, 19 Aug 

1940, Kemner, 1♀ (AMNH_PBI 00212503) (MZLU). 
Nysýtra, Oxdjupet tr., 59.74194°N 17.17194°E, 14 
m, 27 Aug 1975, Ossiannilsson, 1♂ (AMNH_PBI 
00212504) (MZLU). Uppsala: Ultuna, 59.85805°N 
17.64444°E, 170 m, 15 Aug 1939, Kemner, 2♀♀ (AMNH_
PBI 00212500, AMNH_PBI 00212501) (MZLU). 

United Kingdom: England: Bedford: Renhold, 
52.1625°N 0.4025°E, 56 m, 04 Aug 1975, Leston, 2 adults 
sex unknown (AMNH_PBI 00206849, AMNH_PBI 
00206850) (AMNH). Bedfordshire: Rowney Warren, 
52.05054°N 0.35944°W, 73 m, 12 Aug 1975, Leston, 1 
adult sex unknown (AMNH_PBI 00206851) (AMNH). 
Devon: Torrington, 50.95194°N 4.13666°E, 96 m, 13 Jul 
1957, 4 adults sex unknown (AMNH_PBI 00204187-
AMNH_PBI 00204188, AMNH_PBI 00204190 AMNH_
PBI 00204191) (BMNH). Dorset: Lulworth: Bransgore: 
Christchurch, 50.754769ºN 2.346513ºW, 15 m, G. C. C., 
1 adult sex unknown (AMNH_PBI 00204245) (BMNH). 
Snowdonia, Aug 1912, Butler, 1 adult sex unknown 
(AMNH_PBI 00204189) (BMNH).

Diagnosis 
Dicyphus constrictus is recognized by the follow-
ing combination of characters: macropterous and 
brachypterous males (Fig. 2) and females. Body length 
4.26–4.99 mm in macropterous males; body length 
reported by Wagner (1970) for brachypterous males 
3.6–4.4 mm; 4.77–4.80 mm in macropterous and 3.38–
4.36 mm in brachypterous females; pale body with con-
trasting dark-brown markings (Fig. 2); corium usually 
with less than three pairs of spots; AI mostly stramin-
eous with subbasal and subapical brown annulations, 
latter often pale; interocular distance greater than 
eye width in macropters, subequal in brachypters; AI 
greatly elongate, c. 2× interocular distance; AII >1.5× 
longer than posterior width of pronotum in males, 
1.20× in females; shiny dark-brown band on propleu-
ron short, not extending beyond posterior margin of 
callosite region; callosite region generally >2× longer 
than collar along midline; disk region generally <1.2× 
longer than callosite region along midline; apophysis 
of left paramere robust and short (Fig. 23C); endosoma 
with three membraneous lobes, with pair of large 
weakly arcuate endosomal lobal sclerites (Fig. 12F).

Redescription 
Males. Macropters and brachypters known (only 
macropters examined). 

Coloration (Fig. 2): Dorsum mostly stramineous, 
with contrasting dark-brown markings, without 
red highlighting. Head: frons+vertex with a broad, 
X-shaped dark-brown to fuscous marking; clypeus 
dark brown, with lateral margins sometimes paler; 
mandibular plates stramineous; maxillary plates 
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dark brown; posteromedial region of vertex yellowish 
brown to orange; postocular margins of head 
shiny dark brown; gula and bucculae stramineous. 
Antennae: AI mostly stramineous, with subbasal 
and subapical medium-brown annulations, extreme 
tip sometimes whitish, sometimes more broadly red; 
AII mostly stramineous, with narrow medium brown 
annulation, and distal 1/4 medium brown, sometimes 
with tip whitish; AIII base stramineous, remainder 
medium brown; AIV uniformly medium brown. 
Pronotum: collar white to stramineous, translucent, 
sometimes darker laterally; calli pale orange to light 
brown with lateral darker markings extending to 
propleuron; disk stramineous pale brown, sometimes 
translucent, humeral angles darker brown. Thoracic 
pleura and sterna: mostly stramineous to light pale 
brown, with short transverse shiny dark-brown 
marking, mostly anterior, not extending beyond 
posterior margin of callosite region in lateral 
view; mesobasisternum uniformly medium brown, 
almost shiny; mesepimeron and metepisternum 
stramineous, sometimes with evaporative area 
embrowned. Mesoscutum: mostly yellow to orange, 
sometimes with embrownment. Scutellum: lateral 
angles stramineous with a broad yellow to orange 
stripe along midline. Hemelytra: translucent, mostly 
very light brown, usually with less than three 
pairs of obscure pale reddish brown to light-brown 
spots, at corial fracture, middle of apical margin of 
endocorium, and tip of cuneus generally obsolete; 
corium and clavus without red or brown spotting 
medially; membrane veins brown, without red 
highlighting. Abdomen: venter mostly stramineous. 
region of pronotum glossy; pronotal disk dull; 
hemelytra dull and translucent. 

Structure: Head: interocular distance 1.02–1.21× 
greater than eye width in macropters. Antennae: 
AI 1.88–2.25× longer than interocular distance in 
macropters; AII 1.52–1.80× longer than posterior width 
of pronotum in macropters. Male genitalia: apophysis 
of left paramere robust and short, spatulate apex 
moderately long, with outer margin rounded, without 
teeth (Fig. 23C); aedeagus with three well-developed 
endosomal lobes, with two large weakly arcuate lobal 
sclerites (Fig. 12F).

Females. Macropters and brachypters known. 
Coloration, vestiture, texture and structure mostly 
as in males. Head: interocular distance 1.12–1.25× 
greater than eye width in macropterous and 1.05–
1.25× greater that eye width in brachypterous females; 
Antennae: AI 1.87–1.95× longer than interocular dis-
tance in macropters, 1.68–2.03× in brachypters; AII 
1.21–1.27× longer than posterior pronotal width in 
macropters, 1.45–1.59× in brachypters. Pronotum: 

disk region 1.15–1.27× longer than callosite region in 
macropters, 0.69–0.96× in brachypters.

Measurements 
See Table 4.

Distribution 
Kerzhner & Josifov (1999) reported that D. constric-
tus is broadly distributed in the Western Palaearctic, 
from Ireland in the west to Azerbaijan in the east, and 
from Norway in the north and possibly as far south as 
Italy. We confirmed the identity of this species from 
Bulgaria, Czech Republic, Germany, France, Finland, 
Italy, Poland, Romania, Sweden, Switzerland, the 
Netherlands and the United Kingdom. The distribu-
tion map for these latter records are given in Fig. 35.

Host plants 
Dicyphus constrictus has been collected on Aconitum 
sp. (Ranunculaceae), Lychnis sp. (Caryophyllaceae), 
Galeopsis  sp. (Lamiaceae) , Melandrium  sp. 
(Caryophyllaceae), Stachys silvatica L. (Lamiaceae), 
Salvia sp. (Lamiaceae) and Urtica sp. (Urticaceae) 
(Wagner, 1964, 1974; Wachmann, Melber & Deckert, 
2004). Josifov & Simov (2008) described a new subspecies 
of D. constrictus (D. constrictus eduardi), and reported its 
association with Geranium sylvaticum L. and Geranium 
macrorrhyzum L. (Geraniaceae) in karstic habitats.

Remarks 
Dicyphus constrictus is a moderately sized and pale 
species, with limited darker markings on the dorsum. 
It is best characterized by the elongate first and sec-
ond antennomeres, with the latter significantly longer 
than the posterior width of the pronotum in males and 
brachypterous females. This species is very similar to 
D. epilobii and D. josifovi and it is differentiated from 
them by: the more stramineous first antennomere (cf. 
reddish) (Fig. 2), the larger spatulate region of the 
apophysis of the left paramere (Figs 23C, 10C–D, 23E) 
and the smaller endosomal lobal sclerites (Figs 12F, 
13A, 14B). Dicyphus constrictus specimens, particu-
larly, can have a dark-brown band on the propleuron 
and X-shaped marking on the frons+vertex. However, 
we examined specimens of D. epilobii (see AMNH_
PBI00219764) that are darker than the other two 
species, and could only be separated by the more uni-
formly reddish first antennal segment. Wagner (1951) 
placed D. constrictus within his pallidus species-group, 
which included species (i.e. D. pallidus, D. flavoviridis 
and D. constrictus) with AII >1.5× longer than the pos-
terior width of the pronotum in males and the callosite 
region c. 2× longer than collar width. All the males of 
D. constrictus that we measured had the AII:posterior 
width of pronotum >1.5×, but in some individuals the 
ratio of the callosite region:collar width is <2×, over-
lapping with D. errans and D. epilobii. We predict that 
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D. constrictus will group within the errans clade when 
mtDNA sequence data becomes available.

Josifov & Simov (2008) described a new subspecies, 
Dicyphus constrictus eduardi, from Bulgaria based on 
morphometric characters. The authors remarked that 
previous Bulgarian records of Dicyphus constrictus are 
those of the new subspecies. We did not examine speci-
mens of the new subspecies and were thus unable to test 
its validity. Matocq & Streito (2013) described a dark 
morph of D. constrictus that differs with the stramine-
ous specimens we have described in the present work.

DICYPHUS DEYLAMANUS LINNAVUORI & HOSSEINI, 1999
(FIGS 30, 35)

Dicyphus deylamanus Linnavuori & Hosseini, 1999: 
156 (original description).

Material examined 
Iran:  Gilan, Deylaman, 36.88599ºN 49.9085ºE, 
1431 m, 16 Aug 1998, Hosseini & Linnavuori, 
1♀  paratype  (UNSW_ENT00026529) (College of 
Agriculture, Rasht, Iran).

Diagnosis 

Dicyphus deylamanus is recognized by the follow-
ing combination of characters: macropterous males 
and females only known; large species, body length 
5.0–5.25 mm in males, 4.75–5.0 mm in females 
(Linnavuori & Hosseini, 1999). Only one female exam-
ined. Extensively dark species (Fig. 30), with most of 
head, including clypeus, mandibular and maxillary 
plates, genae and gula shiny black; frons+vertex with 
broad X-shaped black marking bounded by strami-
neous lateral regions; antennae mostly dark brown 
to black, with base and apices of AI and base of AII 
narrowly stramineous; pronotum nearly all black, 
aside from pale yellow midline on collar and callosite 
region; thoracic pleura mostly black, with ventral 
margin of propleura and evaporative bodies bound-
ing metathoracic spiracle stramineous; mesoscutum 
and scutellum with midline broadly dark brown 
to black, with lateral angles of latter stramineous; 
hemelytra bicoloured, with clavus, endocorium and 
tip of cuneus dark brown, exocorium mostly strami-
neous three pairs of dark-brown spots, at corial frac-
ture, middle of apical margin of endocorium and tip 
of cuneus; membrane veins embrowned; aside from 
two rows of black spots on femora, legs also with 
base of tibiae narrowly dark brown to black; female 
abdominal venter shiny dark brown to black. Left 
paramere moderately long with spatulate region not 
greatly expanded and tapered; endosoma with two 
large, asymmetrical and weakly arcuate lobal scler-
ites (Linnavuori & Hosseini, 1999).

Measurements 
See Table 4.

Distribution 
Know only to Iran (Linnavuori & Hosseini, 1999) 
(Fig. 35).

Host plants 
Known from Stachys sp. (Lamiaceae) (Linnavuori & 
Hosseini, 1999).

Remarks 
Linnavuori & Hosseini (1999) described Dicyphus 
deylamanus from a single location in northeastern 
Iran. The authors compared this species and the 
western Palaearctic species D. errans, highlighting 
the shared black thorax and antennae of the Iranian 
species and occasional specimens of D. errans. In the 
material we examined, we found that D. deylamanus 
is always darker. Furthermore, the near black lat-
eral and ventral facies of the head of D. deylamanus 
are unlike any other Dicyphus species known to us, 
and reminds us of the near black head of the Indian 
species, Dicyphus regulus Distant. We were able to 
observe a female paratype from the University of 
Rasht, Iran (courtesy of Reza Hosseini), upon which we 
based much of the above diagnosis, supplemented with 
details from the original description. We concur with 
Linnavuori & Hosseini (1999) that D. deylamanus is a 
distinct species.

DICYPHUS ECKERLEINI WAGNER, 1963  
(FIGS 12G, 23D, 30, 35)

Dicyphus eckerleini Wagner, 1963: 59 (original descrip-
tion); Schuh, 1995: 489 (world catalogue); Linnavuori 
& Hosseini, 1999: 158 (Iran); Kerzhner & Josifov, 
1999: 22 (Palaearctic catalogue).

Material examined 
Bulgaria: Rhodopene, 41.5°N 24.5°E, 1960, M. Josivof, 
1♂ (AMNH_PBI 00206764) AMNH, 1♀ (UNSW_ENT 
00045428), 1♂ (UNSW_ENT 00045427) (HNHM).

Diagnosis 
Dicyphus eckerleini is recognized by the following com-
bination of characters: only macropterous males and 
females; body length 4.14–4.19 mm in males, 4.19 mm 
in females; interocular distance longer than eye width; 
AI mostly red in males, more stramineous medially 
in females; AI elongate, c. 1.5× longer than interocu-
lar distance; AII length subequal to posterior width 
of pronotum; shiny dark-brown band on propleuron 
short, not extending beyond posterior margin of cal-
losite region; callosite region >1.8× longer than collar 
along midline; pronotal disk region c. 1.5× longer than 
callosite region; apophysis of left paramere robust and 
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short (Fig. 23D); endosoma with two membraneous 
lobes, each with weakly arcuate spicule, lobal sclerites 
similar size (Fig. 12G).

Redescription 
Males. Macropters only known. 

Coloration (Fig. 30): Dorsum mostly light yellowish 
brown, with contrasting dark-brown markings. 
Head: frons+vertex with a short X-shaped reddish 
brown marking; clypeus dark brown; mandibular 
plates stramineous; posteromedial region of vertex 
yellowish brown to orange; postocular margins of 
head shiny dark brown; gula and bucculae mostly 
brown. Antennae: AI mostly red, with subbasal brown 
annulation, tip stramineous; AII with base narrowly 
whitish, dark-brown annulation on proximal 
and distal 1/3rd, with medial stramineous band, 
sometimes with red highlighting. Pronotum: collar 
white to stramineous, sometimes darker laterally; 
calli pale orange to light brown with dusty darker 
markings medially; disk stramineous to whitish. 
Thoracic pleura and sterna: propleura stramineous 
with transverse medium to dark-brown band, with 
ventral margin whitish; mesobasisternum uniformly 
medium brown, shiny; mesepimeron stramineous; 
metepisternum dull light brown. Mesoscutum: mostly 
dark orange-brown, sometimes little paler laterally. 
Scutellum: lateral angles broadly stramineous with 
a broad dark reddish brown stripe along midline. 
Hemelytra: translucent, mostly very light brown, 
usually with three pairs of obscure red spots, at corial 
fracture, middle of apical margin of endocorium and 
tip of cuneus; membrane veins mostly red. Abdomen: 
venter mostly medium brown with stramineous 
highlighting. 

Structure: Head: interocular distance 1.19–1.26× 
greater than eye width in macropters. Antennae: 
AI 1.45–1.58× longer than interocular distance in 
macropters; AII 1.02–1.17× longer than posterior width 
of pronotum in macropters. Pronotum: callosite region 
c. 1.8× longer than collar; calli short; pronotal disk c. 
1.5× longer than callosite region. Male genitalia: left 
paramere with robust and short apophysis (Fig. 23D); 
aedeagus with two well-developed endosomal lobes, 
each lobe with a weakly arcuate endosomal lobal 
sclerites subequal in size (Fig. 12G).

Females. Macropters only known. Coloration, ves-
titure, texture and structure mostly as in males. 
Head: interocular distance 1.43× greater than eye 
width. Antennae: AI 1.27× longer than interocular dis-
tance; AII 0.90× longer than posterior pronotal width. 
Pronotum: disk region 1.27× longer than the calli 
region.

Measurements 
See Table 4.

Distribution 
Wagner (1963) originally described Dicyphus ecker-
leini from Turkey. Wagner (1970) subsequently docu-
mented it from Bulgaria and Lebanon, and Kerzhner 
& Josifov (1999) reported it from Syria. This species 
has also been documented from Iran (Linnavuori & 
Hosseini, 1999) and Italy (Tavella & Goula, 2001). We 
examined material from Bulgaria (Fig. 35).

Host plants 
Known from Cirsium sp. (Asteraceae), Epilobium 
hirsutum, Galeopsis tetrahit L. (Lamiaceae) and 
Geranium spp. (Geraniaceae) (Wagner, 1970; Tavella 
& Goula, 2001).

Remarks 
See Remarks’ section of Dicyphus alkannae. Dicyphus 
eckerleini is grouped in our taxonomic key with species 
that have a pair of large endosomal lobal sclerites and 
the apophysis of the left paramere is robust and short. 
Externally, this species is very similar to D. argensis 
and D. hyalinipennis (Fig. 3), and we differentiate it 
from these two species by its symmetry of the endoso-
mal lobal sclerites (Figs 12B, G, 14A). Wagner (1963) 
separated D. eckerleini on the basis of morphometric 
characters, but we found his characters to overlap in 
many species of his hyalinipennis species group. We 
lacked mtDNA sequence data for D. eckerleini and 
have maintained it as a distinct species based on the 
endosomal lobal sclerites.

DICYPHUS EPILOBII REUTER, 1883 
(FIGS 2, 13A, 23E, 36)

Dicyphus epilobii Reuter, 1883: 52 (original descrip-
tion); Carvalho, 1958: 156 (world catalogue); Schuh, 
1995: 490 (world catalogue) Kerzhner & Josifov, 
1999: 22 (Palaearctic catalogue).

Material examined 
Austria: Neustadt, May 1872, 1 adult sex unknown 
(AMNH_PBI 00213952) (HNHM). 

Bulgaria: Plovdiv: Asenovgrad, 42.01337ºN 
24.87844ºE, 227 m, 29 Sep 1961, Josifov, 1 adult sex 
unknown (AMNH_PBI 00210765) (ZISP); 1♀, (Not 
laballed) (RAS).

France: Bonneville, 4 Sep 1989, Duverger, 1 adult sex 
unknown (AMNH_PBI 00209583) (MNHN). 

Italy: Monfalcone, 45.84555°N 13.53277°E, 84 m, 
1885, Kensch, 1 adult sex unknown (AMNH_PBI 
00213953) (HNHM). Piemonte: Torino: Caluso, 
45.31278ºN 7.83889ºE, 291 m, ex. Epilobium hirsutum, 
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1 Aug 2008, Sanchez, 2♂♂ , 2♀♀(IMIDA_ENT 
00000163-IMIDA_ENT 00000166); Coazze (Giaveno), 
45.04667ºN 7.30722ºE, 631 m, ex. Epilobium hirsutum, 
15 Aug 2008, Sanchez, 2♂♂, 2♀♀ (IMIDA_ENT 
00000159-IMIDA_ENT 00000162). Liguria: Orco 
Feglino, 44.21250ºN 8.32555ºE, 127 m, ex. Epilobium 
hirsutum, 13 Aug 2008, Sanchez, 2♂♂, 2♀♀(IMIDA_
ENT 00000167-IMIDA_ENT 00000170). 

Netherlands: Zuid-Holland: Nieuwkoop, 52.15361°N 
4.78333°E, 15 Aug 1951, Lindberg, 2♂♂ (AMNH_PBI 
00209450, AMNH_PBI 00209452), 3♀♀ (AMNH_
PBI 00209444, AMNH_PBI 00209451, AMNH_PBI 
00209453) (MZH). Henmstede, 52.35277°N 4.62138°E, 
2 m, 28 Jul 1953, Meurer, 1 adult sex unknown 
(AMNH_PBI 00206885) (AMNH). Wageningen, 
Gelderland, 51.5804ºN 5.3949W, 291 m, ex. Epilobium 
hirsutum, 21 July 2006, Sanchez, 6♂♂, 6♀♀ (IMIDA_
ENT 00000353-IMIDA_ENT 00000365). 

Sweden: Hýsselholm: Ignaberga, 56.12305°N 
13.83166°E, 49 m, 29 Jul 1932, Kemner, 4♀♀ (AMNH_
PBI 00206877) (AMNH). Lund: ýstra Mýllavýgen, 
55.66361°N 13.35694°E, 50 m, 21 Jul 1989, Danielsson, 
3 adults sex unknown (AMNH_PBI 00212439-
AMNH_PBI 00212441) (MZLU). Brunnby, 59.83083°N 
13.53277°E, 31 m, 2 Aug 1962, Ossiannilsson, 2 
adults sex unknown (AMNH_PBI 00212437, AMNH_
PBI 00212438) (MZLU). Karlskrona, 56.16055°N 
15.58666°E, 18 Jul 1972, Gyllensvard, 1 adult sex 
unknown (AMNH_PBI 00212442) (MZLU). Kýrret, 

57.45472°N 11.92694°E, 7 m, 6 Aug 1950, Tjeder, 1 
adult sex unknown (AMNH_PBI 00212443) (MZLU). 
Kývlinge, 55.79166°N 13.11027°E, 13 m, 30 Jul 1938, 
1 adult sex unknown (AMNH_PBI 00212444) (MZLU). 
Simrishamn: Vitemölla, 55.69888°N 14.20666°E, 
4 m, 24 Jul 1947, 1 adult sex unknown (AMNH_
PBI 00212436) (MZLU); 25 Jul 1947, 2 adults sex 
unknown (AMNH_PBI 00212434, AMNH_PBI 
00212435) (MZLU). Västergötland: Rävlunda: Having, 
55.71667ºN 14.15000°E, 26 Jul 1959, Gyllensvard, 
2♂♂ (AMNH_PBI 00206876) (AMNH). 

United Kingdom: England: Bedford: Maulden 
Wood beds, 52.032118°N 0.437167°W, 67 m, 24 Jul 
1975, Leston, 1♂ (AMNH_PBI 00206880) (AMNH). 
Renhold, 52.1625°N 0.4025°E, 56 m, 21 Jul 1975, 
Leston, 1♂  (AMNH_PBI 00206882) (AMNH); 
Flitwick Moor Beds, 52.004604ºN 0.497946ºW, 
80 m, 5 Aug 1975, Leston, 1♂ , (AMNH_PBI 
00206879) (AMNH); 13 Aug 1975, Leston, 1♂ (AMNH_
PBI 00206883) (AMNH); Leston, 1♂, (AMNH_PBI 
00206881) (AMNH). Buckinghamshire: Chiltern 
Hills, Aylesbury, 51.78916°N 0.71694°E, 170 m,  
16 Aug 1915, 1 adult sex unknown (AMNH_
P B I  0 0 2 0 6 8 8 4 )  ( A M N H ) .  H e r t f o r d s h i r e : 
Rickmansworth, 51.63861°N 0.46916°E, 53 m, 1 
Aug 1948, Leston, 1 adult sex unknown (AMNH_
PBI 00206878) (AMNH). London: Buckham, S. of 
London, 51.14904ºN 0.97869ºW, 107 m, 30 Jul 1951, 
Lindberg, 2♂♂ (AMNH_PBI 00209447, AMNH_PBI 
00209454) (MZH).

Figure 36. Distribution of the specimens examined: D. epilobii, D. errans, D. escalerae and D. flavoviridis.
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Diagnosis 
Dicyphus epilobii is recognized by the following com-
bination of characters: macropters only; body length 
4.14–4.93 mm in males and 4.30–5.23 mm in females; 
pale body with minor reddish brown to light brown 
markings (Fig. 2); frons+vertex with a V-shaped 
medium brown marking, sometimes marking very 
faint; AI mostly broadly red, sometimes with narrow 
darker brown annulation; interocular distance longer 
than eye width in macropters in both sexes; AI elong-
ate, >1.4× interocular distance in both sexes; AII >1.4× 
longer than posterior width of pronotum in males, rag-
ing 1.0–1.4× in females; callosite region <1.9× longer 
than collar along midline; disk >1.2× longer than cal-
losite region along midline in both sexes; apophysis 
of left paramere moderately elongate, with spatulate 
region weakly expanded, outer margin without orna-
mentation (Fig. 23E); endosoma with three membran-
eous lobes, the two lateral lobes with a weakly arcuate 
sclerite each (Fig. 13A).

Redescription 
Males. Macropters only known. 

Coloration (Fig. 2): Dorsum mostly stramineous, often 
with medium brown markings. Head: frons+vertex 
with a V-shaped medium-brown marking, sometimes 
marking very faint, posterior region of head often 
more orangish yellow; postocular margins either 
stramineous or with medium-brown band extending 
to lateral regions of gula; clypeus, maxillary plate 
and bucculae usually medium brown, sometimes with 
stramineous highlighting, rarely more stramineous 
generally; mandibular plate stramineous; gula mostly 
stramineous. Antennae: bicoloured; AI mostly pale 
red, sometimes with darker reddish brown annulation 
subbasally, apex stramineous; AII mostly stramineous, 
with short subbasal and elongate distal medium brown 
annulations, with base narrowly stramineous; AIII 
and AIV mostly medium brown, usually with base of 
AIII narrowly stramineous. Pronotum: collar whitish, 
sometimes translucent; calli stramineous to yellow, 
without contrasting brown markings; disk stramineous 
with whitish highlighting, often translucent, humeral 
angles rarely weakly embrowned. Thoracic pleura and 
sterna: propleuron mostly stramineous, sometimes with 
whitish highlighting, sometimes with medium-brown 
marking medially on anterior half; mesobasisternum 
uniformly orange brown to light brown, rarely 
darker brown; mesepimeron whitish to stramineous; 
metepisternum and MTG stramineous. Mesoscutum: 
uniformly stramineous to orange. Scutellum: 
anterolateral angles stramineous, with orange to 
orangish brown midline. Hemelytra: translucent, with 
faint pale stramineous hue, usually with three small 
reddish brown to dark brown spots, at corial fracture, 

middle of apical margin of endocorium and tip of 
cuneus; clavus sometimes with reddish highlighting; 
medial margin of endocorium post-commissure often 
narrowly red to reddish brown; corium also with minor 
red to reddish brown spots, often associated with setae; 
membrane veins reddish or brown. Abdomen: venter 
either uniformly stramineous to light brown, sometimes 
lateral regions of basal segments weakly embrowned. 

Structure: Head: interocular distance 1.02–1.63× 
greater than eye width in macropters. Antennae: AI 
elongated, 1.68–2.18× longer than interocular distance 
in macropters; AII 1.42–1.74× longer than posterior 
width of pronotum in macropters. Pronotum: callosite 
region 1.47–2.04× longer than collar; calli short; 
pronotal disk 1.20–1.57× longer than callosite region. 
Male genitalia: genital opening of pygophore oval, 
without tergal processes; apophysis of left paramere 
moderately elongate, with spatulate region weakly 
expanded, outer margin without ornamentation 
(Fig. 23E); aedeagus with three well-developed 
endosomal lobes, lateral lobes each with a weakly 
arcuate lobal sclerites subequal in size (Fig. 13A).

Females. Macropters only known. Coloration, vesti-
ture, texture and structure mostly as in males. Head: 
interocular distance 1.16–1.64× greater than eye 
width. Antennae: AI 1.44–1.88× longer than interocu-
lar distance; AII 1.14–1.36× longer than posterior pro-
notal width. Pronotum: disk region 1.25–1.51× longer 
than callosite region.

Measurements 
See Table 4.

Distribution 
Distributed in Central Europe and Italy (Wagner 1964, 
Kerzhner & Josifov (1999). We examined specimens 
of D. epilobii from Austria, Bulgaria, France, Italy, 
The Netherlands, Sweden and the United Kingdom 
(Fig. 36).

Host plants 
Dicyphus epilobii is known from Epilobium hirsu-
tum and Cucubalus sp. (Caryophyllaceae) (Wagner, 
1964). Ehanno (1960, 1968) also documented D. epi-
lobii from Mercurialis annua L. (Euphorbiaceae) and 
Urtica sp. (Urticaceae) (see also Schuh 1995). Ingegno 
et al. (2008) collected D. epilobii on Antirrhinum 
majus L. (Scrophulariaceae), Calendula offici-
nalis L. (Asteraceae), Circaea lutetiana (L.) Georgi 
(Onagraceae), Digitalis grandiflorum, E. hirsutum, 
Galeopsis tetrahit and Geranium pyrenaicum Burm. 
(Geraniaceae).

Remarks 
See also Remarks’ section for D. constrictus and D. josi-
fovi. The specimens of D. epilobii that we examined 
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exhibited considerable variation in the darker mark-
ings that contrast with the stramineous ground colour. 
Most specimens we observed are mostly pale, and the 
V-shaped brown marking on the head and the trans-
verse brown band on the propleuron are often very faint. 
This could be interpreted as an artefact of specimen 
preservation; however, we discount this as we have col-
lected fresh material that have a pale hue. Regardless, 
the presence of a broadly reddish AI in this species is 
found in all specimens that we examined. This consist-
ently differentiates D. epilobii from D. constrictus. In 
addition, D. epilobii is only known from macropterous 
males and females, whereas D. constrictus is also rep-
resented by brachypterous males and females. In the 
taxonomic key above, D. epilobii is keyed out in the 
same couplet as D. errans, where the latter species is 
generally darker, including most of AII, the shaft of the 
left paramere is more expanded (cf. weakly expanded 
in D. epilobii) (Fig. 23E, F), and the endosomal lobal 
sclerites are asymmetrical (cf. subequal in D. epilobii) 
(Fig. 13A, B). Dicyphus epilobii is also very similar to 
D. josifovi, although the pale yellow colour of D. epilobii 
contrasts with the olivaceous green of D. josifovi (Fig. 2). 
The differences in the genitalia are minor; the apophy-
sis of the left paramere is a little more expanded in 
D. epilobii than in D. josifovi (Figs 10C–D, 23E), and the 
pair lobal sclerites are straighter in D. epilobi than in 
D. josifovi (Figs 13A, 14B). In spite of these minor mor-
phological differences, the two species clustered inde-
pendently in the phylogenetical analyses (Figs 24, 25).

DICYPHUS ERRANS (WOLFF, 1804) 
(FIGS 2, 13B, 23F, 36)

Gerris errans Wolff, 1804: 161 (original description).
Capsus collaris Fallén, 1807: 103 (original description); 

Herrich-Schaeffer (1836): 52 (synonymy).
Capsus collaris longicollis Fallén, 1829: 125 (original 

description; subspecies).
Dicyphus errans: Carvalho, 1958: 196; Schuh, 1995: 

490 (catalogue); Kerzhner & Josifov, 1999: 22 
(Palaearctic catalogue).

Material examined 
Azerbaijan: Between Dzhoni and Tuli: Talysh: 
Lenkoranskiy uezd: 38.75371ºN 48.84988ºE, 20 m 
below sea level, 31 Jul 1931, Varshalovich, 1♀ (AMNH_
PBI 00341222) (ZISP).

Bulgaria: Kjustendil: Rila: Rila, silva frond., 
42.12722°N 23.13361°E, 550 m, 6 Aug 1939 12 Aug 
1939, Lindberg, 1♀ (AMNH_PBI 00208615) (MZH). 
Morava, 43.50833°N 25.14972°E, 154 m, 21 Sep 
1943, Stehlik, 1 adult sex unknown (AMNH_PBI 
00206900) (AMNH); 21 Sep 1943, Stehlik, 1 adult 

sex unknown (AMNH_PBI 00206898) (AMNH); 21 
May 1944, Stehlik, 1 adult sex unknown (AMNH_PBI 
00206899) (AMNH); 12 Sep 1948, Stehlik, 1 adult sex 
unknown (AMNH_PBI 00206901) (AMNH). 

Croatia: Split, 43.50666°N 16.44222°E, 13 m, 20 Jul 
1954, Hellén, 2♀♀ (AMNH_PBI 00208617, AMNH_
PBI 00208627) (MZH). Zagreb, 45.815°N 15.97833°E, 
242 m, 30 Sep 1983, 1 adult sex unknown (AMNH_PBI 
00213955) (HNHM). 

Czech Republic: Moravia: Vladislav, 49.21027°N 
15.98888°E, 389 m, 27 Aug 1946, Stehlik, 1♀ 
(AMNH_PBI 00206890) (AMNH). CSR Morava: Udoli: 
Chvojnice, 49.14128ºN 16.23650ºE, 320 m, 21 Sep 1943, 
Stehlik, 1♂ (AMNH_PBI 00206898), 1♀ (AMNH_PBI 
00206900) (AMNH). 

France: Vaucluse: Lafare: Lafare, 44.14638°N 
5.05222°E, 166 m, 19 Sep 1965, Carayon, 3 adults 
sex unknown (AMNH_PBI 00209584-AMNH_PBI 
00209586) (MNHN). 

Greece: Peloponnisos: Road Patras–Pirgou km 9, 
38.0728ºN 21.3752ºE, 52 m, ex. Solanum nigrum 
L (Solanaceae), 10 Jun 2007, Sanchez & Cassis, 
5♂♂, 5♀♀ (IMIDA_ENT 00000476-IMIDA_ENT 
00000485) (IMIDA). 

Georgia: Sokhumi (Sukhum): Chernomorskaya 
Government, 43.00153ºN 41.023415ºE, 8 m, 31 Oct 
1927, Zimin, 1♀ (AMNH_PBI 00210755) (ZISP). 
Lagodekhi: Zakatal’skiy okrug: Tiflis Government, 
41.81863ºN 46.278131ºE, 434 m, 21 Oct 1896, 
Mlokosevich, 1♂ (AMNH_PBI 00210758) (ZISP); 
Lagodekhi: Zakatal’skiy okrug: Tiflis Government, 
41.81863ºN 46.278131ºE, 434 m, 21 Oct 1896, 
Mlokosevich, 1♀ (AMNH_PBI 00210759) (ZISP).

Germany: Sachsen: Leipziger Land: Leipzip, 
51.33944°N 12.37111°E, 110 m, 1♀ (AMNH_PBI 
00208616) (MZH). 

Italy: Campania: Positano, 45.41611ºN 7.61667ºE, 
37 m, 7 Aug 1925, El. Miram, 1 adult sex unknown 
(AMNH_PBI 00210757) (ZISP). Piemonte: Torino: Pont 
Canavese, 45.2458ºN 7.3700ºE, 426 m, ex. Lagenaria sp., 
1 Aug 2006, Sanchez & Pennaroli, 3♂♂, 3♀♀ (IMIDA_
ENT 00000387-IMIDA_ENT 00000392); ex. Solanum 
lycopersicum, 1 Aug 2006, Sanchez & Pennaroli, 
2♂♂, 4♀♀ (IMIDA_ENT 00000387-IMIDA_ENT 
00000392) IMIDA. Villarbasse, 45.04500ºN 7.46500ºE, 
396 m, ex. Cucurbita maxima, 6 Aug 2006, Sanchez & 
Pennaroli, 2♂♂, 4♀♀ (IMIDA_ENT 00000387-IMIDA_
ENT 00000392) IMIDA. Parma: Parma, 44.75667ºN 
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10.23278ºE 105 m, ex. Solanum nigrum, 18 Aug 
2008, Sanchez & Pennaroli, 3♂♂, 3♀♀ (IMIDA_ENT 
00000393-IMIDA_ENT 00000398) IMIDA. Liguria: 
Sanda, 44.36889ºN 8.52833ºE, 230 m, ex. Solanum 
nigrum, 11 Aug 2008, Sanchez, 3♂♂, 3♀♀ (IMIDA_
ENT 00000399-IMIDA_ENT 00000404) (IMIDA). 

Netherlands: Zuid-Holland: Leiden, 52.16083°N 
4.49000°E, 3 m, 15 Sep 1950, Lindberg, 3 adults 
sex unknown (AMNH_PBI 00208610, AMNH_PBI 
00208620, AMNH_PBI 00208623) (MZH). 

Norway: Aust-Agder: Risor, 58.71638°N 9.23055°E, 
52 m, 24 Sep 1913, Warloe, 1♂  (AMNH_PBI 
00208622) (MZH). Buskerud: Drammen, 59.74500°N 
10.21333°E, 11 m, 24 Aug 1924, Warloe, 1 adult sex 
unknown (AMNH_PBI 00208626) (MZH). 

Portugal: Porto, Gerez, 41.24888ºN 8.40416ºW, 246 m, 
31 May 1959, Lindberg, 1♂ (AMNH_PBI 00208604), 
1♂ (AMNH_PBI 00208605) (MZH). 

Romania: Tulcea: Greci, 54.19138°N 28.25055°E, 
47 m, 2 Jul 1954, Sienkiewicz, 1 adult sex unknown 
(AMNH_PBI 00206773) (AMNH). 

Russia: Samara Prov.: Krasnaya Glinka, 25 km of 
Samara: 53.38972ºN 50.17286ºE, 76 m, 24 Jul 1896, 
Lubischev, 1♀, (AMNH_PBI 00210756) (ZISP). 

Spain: Cataluña: Barcelona: Montseny, 41.760°N 
2.395°E, 510 m, 23 Sep 1989, Silfverberg, 2♂♂ (AMNH_
PBI 00208563, AMNH_PBI 00208612) (MZH). Teruel: 
Calamocha, 40.91972ºN 1.30528ºW, 900 m, ex. 
Solanum lycopersicum, 7 June 2006, Sanchez, 5♂♂, 
5♀♀ (IMIDA_ENT 00000365-IMIDA_ENT 00000374). 
Zaragoza: Daroca, 41.108611ºN 1.41417ºW, 797 m, 
ex. Solanum lycopersicum, 7 June 2006, Sanchez, 
Martínez & La Spina, 2♂♂, 4♀♀ (IMIDA_ENT 
00000455-IMIDA_ENT 00000460) (IMIDA). 

Sweden: Kalmar: Oland: Borgholm, 56.87916°N 
16.65583°E, 9 m, 5 Sep 1944, Ossiannilsson, 1 adult sex 
unknown (AMNH_PBI 00212514) (MZLU). Stockholm: 
Bergianska trädgården: Bergianska trädgården, 
59.369825ºN 18.046053ºE, 4 Sep 1940, Ossiannilsson, 5 
adults sex unknown (AMNH_PBI 00212507-AMNH_PBI 
00212511) (MZLU); 1♀ (AMNH_PBI 00206893) (AMNH); 
1♂ (AMNH_PBI 00206894) (AMNH); 29 Aug 1940, 
Ossiannilson, (AMNH_PBI 00208613) (MZH), 1 adult 
sex unknown, (AMNH_PBI 00212512), 1♂ (AMNH_PBI 
00208619) (MZH), 1 adult sex unknown, (AMNH_PBI 
00212512) (MZLU). Uppsala: Uppsala: Berg. Trýdg, 29 
Aug 1940, Ossiannilsson, 1♂ (AMNH_PBI 00208619), 
1♀ (AMNH_PBI 00208613) (MZH). Flottsund, 9 Sep 

1961, Ossiannilsson, 1 adult sex unknown (AMNH_PBI 
00212513) (MZLU). 

Switzerland: Solothurn: Lebern: Solothurn, 
47.20694°N 7.53305°E, 365 m, Jul 1953, Lindberg, 2♀♀ 
(AMNH_PBI 00208624, AMNH_PBI 00208628) (MZH). 
Wallis: Friesch, 46.40305°N 8.13472°E, 1050 m, 13 Jul 
1953, Lindberg, 1♀ (AMNH_PBI 00208618) (MZH). 

Ukraine: Crimea: Sevastopol, 44.61027°N 33.62722°E, 
188 m, 26 Sep 1910, Pliginskiy, 1 adult sex unknown 
(AMNH_PBI 00213954) (HNHM). 

United Kingdom: England: Hertfordshire: Boxhill, 
S of London, 51.76333°N 0.47°E, 131 m, 21 Jul 
1951, Lindberg, 1 adult sex unknown (AMNH_PBI 
00208611) (MZH). Boxhill, pr. London, 51.76333°N 
0.47°E, 131 m, 2 Oct 1955, Lindberg, 1 adult sex 
unknown (AMNH_PBI 00208621) (MZH). London: 
Hampstead Heath, 51.56583°N 0.16055°W, 87 m, 17 
Jun 1949, Leston, 1♂ (AMNH_PBI 00206888) (AMNH). 
Romsey: Kents Oak: Awbridge, 51.01722°N 1.54555°E, 
82 m, 1962, 1 adult sex unknown (AMNH_PBI 
00204247) (BMNH). West Sussex.: Broadwater For., 
50.828768ºN 0.374083ºW,10 m, 26 Jun 1949, Leston, 
1♀, (AMNH_PBI 00206889) (AMNH). Shefford, 
52.03833°N 0.33277°W, 40 m, 26 Aug 1975, Leston, 1♀ 
(AMNH_PBI 00206895), 1♂ (AMNH_PBI 00206896), 
1♂ (AMNH_PBI 00206897) (AMNH).

Diagnosis 
Dicyphus errans is recognized by the following combin-
ation of characters: macropters only; body length 4.58–
5.54 mm in males and 4.40–5.14 mm in females; most 
often with dark head and pronotum; frons+vertex with 
X-shaped dark-brown marking bounded by stramine-
ous and orange coloration, occasionally with head and 
pronotum generally paler (Fig. 2); AI–AIV mostly dark 
brown, with AI more reddish brown, occasionally with 
AII medially light brown; AI long, >2× than interoc-
ular distance in males; AII elongate, >1.45× longer 
than posterior width of pronotum in males; pronotal 
disk >1.2× longer than callosite region in both sexes; 
left paramere with short apophysis, spatulate apex 
expanded (Fig. 23F); aedeagus with three endosomal 
lobes, with left lateral lobe with small weakly arcuate 
lobal sclerite, medial lobe with larger weakly arcuate 
lobal sclerite (Fig. 13B).

Redescription 
Males. Macropters only known. 

Coloration (Fig. 2): Body variable in colour, with 
head and pronotum ranging from more stramineous/
light brown to dark brown, with darker morph more 
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common. Dark morph: Head: frons+vertex mostly 
dark brown to approaching black, with contrasting 
yellow markings narrowly placed adjacent to eyes, 
with a X-shaped dark-brown marking, contiguous 
with broad dark-brown band along posterior margin of 
head, sometimes paler medially, yellowish to orangish 
brown; lateral margins of postocular region dark brown 
to near black, extending to lateral regions of gula; 
clypeus, maxillary plate and bucculae usually dark 
brown, bucculae sometimes narrowly stramineous 
ventrally; mandibular plate stramineous; gula mostly 
dark brown to black, sometimes with midline narrowly 
stramineous; AI mostly shiny dark reddish brown, with 
apex narrowly stramineous, sometimes with darker 
annulation subbasally; AII–AIV mostly dark brown, 
sometimes with base of AII more reddish brown, apex of 
AIII with narrow stramineous tip, generally with medial 
region of AII faintly stramineous. Pronotum: mostly 
shiny dark brown, with midline sometimes narrowly 
stramineous, callosite region occasionally paler brown 
with orange tinge. Thoracic pleura and sterna: pleura, 
including mesobasisternum, mostly shiny dark brown, 
with metepisternum duller; mesepimeron stramineous. 
Mesoscutum:  dull dark-brown, laterally with 
stramineous to orange tinge. Scutellum: anterolateral 
angles stramineous, with midline broadly dull dark-
brown. Hemelytra: translucent, pale greyish to 
stramineous colour, with three small dark-brown spots, 
at corial fracture, middle of apical margin of endocorium 
and tip of cuneus, spots sometimes with red infusion; 
clavus sometimes with faint embrownment; medial 
margin of endocorium post-commissure sometimes with 
faint reddish brown highlighting; corium sometimes 
with minor red-brown to medium-brown spots, often 
associated with setae; membrane veins mostly brown, 
sometimes with reddish tinge. Abdomen: venter 
variable, from uniformly medium to dark brown, to 
mostly stramineous with lateral embrownment on basal 
segments, pygophore shiny medium to dark brown. 
Pale morph: mostly as in dark morph, but with head 
and pronotum more uniformly stramineous to light 
brown, with X-marking on frons+vertex less extensive, 
posterior margin of head stramineous to orange. 

Structure: Head: interocular distance 0.99–1.23× 
greater than eye width. Antennae: AI 2.03–2.70× 
longer than interocular distance; AII long, 1.47–1.78× 
longer than posterior width of pronotum. Pronotum: 
callosite region 1.7–2.41× longer than collar; calli 
short; pronotal disk 1.24–1.50 mm longer than callosite 
region. Male genitalia:left paramere with robust and 
short apophysis, spatulate apex expanded (Fig. 23F); 
aedeagus with three well-developed endosomal lobes, 
left lateral lobe with a small lobal sclerite, medial lobe 
with larger weakly arcuate lobal sclerite (Fig. 13B).

Females. Macropters only known. Coloration, vesti-
ture, texture and structure mostly as in males. Head: 
interocular distance 1.07–1.32× than eye width. 
Antennae: AI length 1.70–2.12× interocular distance. 
AII 1.01–1.36× longer than posterior pronotal width. 
Pronotum: disk 1.32–1.80× longer than callosite region.

Measurements
See Table 4.

Distribution
Kerzhner & Josifov (1999) report this species as wide-
spread in Europe (Fig. 36; only specimens examined).

Host plants
Dicyphus errans has a very wide range of host 
plants. Wagner (1964) reported this species on 
Silene sp. (Caryophyllaceae), Ononis natrix and 
Salvia sp. (Lamiaceae). We found D. errans on 
Cucurbita maxima Duchesne and Lagenaria sicer-
aria, Solanum lycopersicum and Solanum nigrum 
and Epilobium hirsutum. Additionally, D. errans has 
been reported on Chenopodium sp. (Chenopodiaceae), 
Geranium robertianum L. and Geranium rotundifo-
lium L. (Geraniaceae), Hieracium sp. (Asteraceae), 
Polygonum persicaria L. (Polygonaceae), Salvia glu-
tinosa and Stachys sylvatica L. (Lamiaceae), Silene 
alba (Miller) Krause and Silene dioica (L.) Clairv. 
(Caryophyllaceae) and Urtica dioica L. (Urticaceae) 
(Tavella & Goula, 2001; Ingegno et al., 2008), 
Geranium macrorrhizum L. (Geraniaceae) (Josifov 
1974), Mercurialis annua and Viburnum tinus 
L. (Caprifoliaceae) (Ehanno, 1960) (see also Schuh 
1995), Lavatera sp. (Malvaceae), Parietaria officinalis 
L. and Urtica sp., Amaranthus sp. (Amaranthaceae), 
Dittrichia viscosa (L.) Greuter, Erigeron annuus (L.) 
Persoon and Sonchus sp. (Asteraceae), and Cistus 
monspeliensis L. and Cistus salvifolius L. (Cistaceae) 
(Alomar, Goula & Albajes, 1994).

Remarks
See Remarks’  section for Dicyphus epilobii . 
Dicyphus errans and D. epilobii are very similar in 
general structure and size but differ in coloration, 
with D. errans darker than D. epilobii. The X-shaped 
marking on the head, the transverse brown band on 
the propleuron and most of AII are brown to dark 
brown in D. errans (cf. faint in D. epilobii) (Fig. 2). 
The two species may be differentiated by the morph-
ology of the genitalia: the left paramere is more 
robust in D. errans than in D. epilobii (Fig. 23E, F) 
and the endosomal lobal sclerites are asymmetrical 
in D. errans and subequal in D. epilobii (Fig. 13A, B).  
Dicyphus errans is similar in coloration to the dark 
morph of D. cerastii (Figs 2, 30). However, these 
two species are easily differentiated by: the more 
elongate AII (>1.45× posterior width of pronotum) 
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in males of D. errans (cf. shorter in D. cerastii), the 
absence of a left-side process on abdominal SVIII 
in males of D. errans (cf. presence of sternal pro-
cess in D. cerastii; Fig. 6F), and the endosomal lobal 
sclerites are asymmetrical and barely arcuate in 
D. errans (cf. similar size with one sclerite strongly 
arcuate in D. cerastii) (Figs 12E, 13B).

DICYPHUS ESCALERAE LINDBERG, 1934 
(FIGS 5, 13C, 23G–I, 36)

Dicyphus escalerae Lindberg, 1934: 11 (original 
description); Wagner, 1951: 29 (redescription); 
Carvalho, 1958: 197 (world catalogue); Schuh, 1995: 
490 (world catalogue); Kerzhner & Josifov, 1999: 22 
(Palaearctic catalogue).

Materials examined 
France: Vaucluse: Lafare, 44.14681ºN 5.05144ºE, 169 
m, 3 May 1998, Matocq, 2♂♂ (UNSW_ENT 00026530), 
10 May 2006, 1♂ (UNSW_ENT 00026531) (MNHN). 

Spain: Granada: Monachi l : Sierra  Nevada, 
37.09305°N 3.39416°E, 2256 m, 21–24 Jul 1926, 
Lindberg, Holotype, 1♂ (AMNH_PBI 00208614), 
1♂  (AMNH_PBI 00208557), 1♀  (AMNH_PBI 
00208629) (MZH). Granada: Capileira, 36.96438ºN 
3.36043ºW, 1436 m, ex. Antirrhinum hispanicum 
Chavannes (Scrophulariaceae), 31 May 2006, 
Sanchez, Martínez & La Spina, 4♂♂, 6♀♀ (IMIDA_
ENT 00000445-IMIDA_ENT 00000454) (IMIDA). 
Cadiz: Grazalema, 36.75972ºN 5.36556W, 812 m,  
e x .  A n t i r r h i n u m  g r a n i t i c u m  R o t h m a l e r 
(Scrophulariaceae), 1 June 2006, Sanchez, Martínez &  
La Spina, 5♂♂, 10♀♀ (IMIDA_ENT 00000061-
IMIDA_ENT 00000075). Huesca: Canal de Berdún, 
42.64194ºN 0.80194ºW, 700 m, ex. Antirrhinum sp. 
(Scrophulariaceae), 6 June 2006, Sanchez, Martínez & 
La Spina, 4♂♂, 1♀ (IMIDA_ENT 00000050-IMIDA_
ENT 00000054) (IMIDA). 

Portugal: Portalegre: Portalegre, 39.29194ºN 
7 . 4 4 0 8 3 º W,  5 9 0  m ,  e x .  A n t i r r h i n u m  s p . 
(Scrophulariaceae), 3 June 2006, Sanchez, Martínez & 
La Spina, 1♂♂, 5♀♀ (IMIDA_ENT 00000055-IMIDA_
ENT 00000060).

Diagnosis 
Dicyphus escalerae is recognized by the follow-
ing combination of characters: macropters and 
brachypters in both sexes; moderately sized species, 
macropterous males 3.48–4.05 mm, brachypterous 
males 2.5 mm, macropterous females 3.79–4.31 mm, 
brachypters females 2.79–3.33 mm; AI c. 1.5× longer 
than interocular distance in macropterous males, a 
little shorter in brachypters; AII c. 1.2× longer than 
posterior width of pronotum in macropters, c. 1.3× 

longer in brachypters. AII <1.7× shorter than head 
width. AI mostly dark brown; corium with dense dis-
tribution of brown spots and three brown to dark-
brown spots, at corial fracture, middle of apical 
margin of endocorium and tip of cuneus; femora with 
large brown overlapping spots in both sexes (Fig. 5); 
left paramere small and moderately thickened, with 
spatulate apex denticulate proximally (Fig. 23G–I); 
endosoma with spinules only, no lobal sclerites pre-
sent (Fig. 13C).

Redescription
Males. Macropters and brachypters known. 

Coloration (Fig. 5): Dorsum light pale with extensive 
dark-brown markings, sometimes with red/orange 
highlighting. Head: frons+vertex with a broad, 
X-shaped dark-brown marking; clypeus and maxillary 
plate mostly dark brown to black; postocular margins 
of head broadly dark brown to black and shiny; gula 
stramineous. Antennae: AI dark brown with tip reddish, 
base narrowly stramineous; AII mostly dark brown 
with broad medial annulation. Pronotum: collar white 
to stramineous, translucent; calli stramineous to pale 
brown with dark-brown highlighting; disk stramineous 
to pale brown, with extensive brown markings 
laterally on humeral angles. Thoracic pleura and 
sterna: propleuron uniformly dark brown, with ventral 
margin whitish; mesepimeron and metepisternum 
stramineous, including evaporative area. Mesoscutum: 
broadly dark brown intermixed with extensive 
yellowish brown markings. Scutellum: angles broadly 
whitish with a broad dark brown stripe along midline. 
Hemelytra: translucent, mostly pale brown, with brown 
spotting at base of setae on clavus; clavus with faint 
embrownment; apex of exocorium adjacent to costal 
fracture with prominent dark-brown to reddish brown 
spot; apex of endocorium with obscure dark brown spot; 
cuneus mostly stramineous to pale brown with apical 
dark-brown to dark reddish brown spot; membrane 
veins mostly dark brown, sometimes with reddish 
highlighting. Legs: spots on femora greatly enlarged 
and blending. Abdomen: venter mostly stramineous, 
with basal sternites and lateral regions dark brown; 
pygophore bicoloured, dark brown and stramineous. 

Structure: Head: interocular distance 1.19–1.29× 
longer than eye width in macropters and 1.31× in 
brachypters. Antennae: AI 1.52–1.77× longer than 
interocular distance in macropters and 1.49× in 
brachypters; AII 1.11–1.25× longer than posterior 
width of pronotum in macropters, 1.31× in brachypters. 
Pronotum: pronotal disk subequal 0.93–1.43× than 
callosite region in macropters and 0.73× in brachypters. 
Male genitalia: left paramere apophysis short and 
moderately thickened, with spatulate apex denticulate 
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posteriorly (Fig. 23G–I); aedeagus with three well-
developed endosomal lobes, without endosomal lobal 
sclerites, two lobes with dense distribution of spinules 
(Fig. 13C).

Females. Macropters and brachypters known. 
Coloration, vestiture, texture and structure mostly as 
in males. Female abdominal venter mostly stramine-
ous, with basal sternites dark brown laterally. Head: 
interocular distance 1.19–1.39× longer than eye width 
in macropters and 1.20–1.41× in brachypters. Antennae: 
AI length 1.38–1.60× longer than interocular distance 
in macropterous and 1.42–1.56× in brachypterous 
females. AII 0.96–1.11× longer than posterior pronotal 
width in macropters and 1.11–1.23× in brachypters. 
Pronotum: disk 0.98–1.34× longer than callosite region 
in macropters, 0.70–0.87× in brachypters.

Measurements
See Table 4.

Distribution
This species was originally described from Spain and 
subsequently reported from Italy, Corsica and France 
(Tamanini, 1956; Hollier & Matocq, 2004; Ingegno 
et al., 2008), Germany (Heckmann & Rieger, 2001), 
Switzerland (Hollier & Matocq, 2004; Rabitsch, 2008) 
and the Czech Republic (Hradil, 2011). We collected 
D. escalerae in Portugal and Spain (Grazalema, Sierra 
Nevada, The Pyrenees) and examined specimens from 
France (Fig. 36).

Host plants
This species has been frequently reported on 
Antirrhinum majus (Ehanno, 1987; Simon, 1995; Tavella 
& Goula, 2001; Hollier & Matocq, 2004; Ingegno et al., 
2008). We collected D. escalerae on Antirrhinum hispan-
icum Chavannes (Scrophulariaceae) and Antirrhinum 
graniticum Rothmaler (Scrophulariaceae).

Remarks
Lindberg (1934) originally described Dicyphus 
escalerae from specimens collected in Sierra Nevada 
(Spain), naming it after the Spanish entomologist 
Manuel Martínez de la Escalera. Wagner (1951) exam-
ined part of the type series and provided the first 
description of the male genitalia. The brachypters of 
D. escalerae are similar in appearance to the Turkish 
species D. alkannae and to the Madeiran species 
D. poneli (Figs 5, 30). They differ by the presence of 
large brown femoral spots in D. escalerae (cf. smaller 
spots, never merged in D. alkannae and D. poneli). 
Dicyphus escalerae also differs from D. alkannae by 
the dark-brown AI (cf. mostly stramineous medially in 
D. alkannae), and AII with brown annulations basally 
and distally (cf. more stramineous overall with reddish 
brown apex). Dicyphus escalerae can be readily differ-
entiated from D. poneli and the other congeners by the 

characteristic shape and denticulation of the left para-
mere (Fig. 23G–I).

DICYPHUS FLAVOVIRIDIS TAMANINI, 1949 
(FIGS 4, 7, 10A, 13D, 36)

Dicyphus flavoviridis Tamanini, 1949: 2, figs. 3–5 (ori-
ginal description); Carvalho, 1958: 197 (world cata-
logue); Schuh, 1995: 491 (world catalogue); Kerzhner 
& Josifov, 1999: 23 (Palaearctic catalogue)

Materials examined 
Italy: Trentino: Yal Lagarina, 45.89972°N 11.06083°E, 
417 m, 7 Oct 1934, Daiano, 1 adult sex unknown 
(MZLU). Piemonte: Torino: Giaveno: Maddalena 
Frazione, 45.02917ºN 7.30361ºE, 762 m, ex. Rubus 
sp., 25 Aug 2009, Sanchez, 8♂♂, 5♀♀ (IMIDA_ENT 
00000130-IMIDA_ENT 00000140, IMIDA_ENT 
00000195, IMIDA_ENT 00000196), ex. Stachys 
silvatica, 25 Aug 2009, Sanchez, 5♂♂, 5♀♀ (IMIDA_
ENT 00000171-IMIDA_ENT 00000180) (IMIDA).

Diagnosis
Dicyphus flavoviridis is recognized by the following 
combination of characters: macropters and brachypters 
in both sexes (Tamanini, 1956): moderately sized spe-
cies, macropterous males 5.05 mm, brachypterous 
males 3.65–4.06 mm, brachypterous females 3.56–
4.02 mm (no macropterous females examined); body 
mostly pale yellowish green, with few darker mark-
ings (Fig. 4); clypeus mostly pale yellowish green, with 
anterior embrownment; propleuron with weak brown 
transverse band; mesobasisternum at least partly pale 
yellowish green; cuneus apically dark reddish brown; 
AI mostly pale yellowish green with subbasal dark-
brown annulation and subapical red annulation; AI 
long, c. 2× longer than interocular distance in both 
macropterous and brachypterous males; AII 1.41× 
longer than posterior width of pronotum in macropter-
ous males, 1.48–1.88× longer in brachypterous males; 
pronotal disk shorter than callosite region in macrop-
terous (0.79×) and brachypterous (0.48–0.63×) males; 
callosite region c. 3× longer than collar width at middle 
line in both macropterous and brachypterous males; 
corium without spots; left side of posterior margin of 
male abdominal sternite SVIII with sclerotized flange-
like process on left side with denticulate substructure 
(Fig. 7D); pygophore without posteroventral brown 
spot left paramere elongate and robust, with caplike 
apex denticulate margin (Fig. 10A); endosoma with 
two lobes, with pair of large asymmetrical moderately 
arcuate lobal sclerites (Fig. 13D).

Redescription
Males. Macropterous and brachypterous morphs 
examined. 
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Coloration (Fig. 4): Dorsum mostly stramineous to 
pale yellowish green with limited brown markings. 
Head: mostly stramineous to pale yellowish green; 
frons+vertex with X-shaped dark-brown marking, not 
extending beyond posterior margin of eyes; anterior 
region of clypeus and maxillary plate embrowned; 
postocular margins of head with narrow transverse 
brown band, sometimes reduced to brown spot adjacent 
to eye. Antennae: AI mostly stramineous, with base 
narrowly whitish, subbasal dark-brown annulation 
and subapical red annulation; AII mostly stramineous 
with subbasal narrow dark-brown annulation, apical 
1/4 dark brown. Pronotum: collar and callosite region 
stramineous to pale green-yellowish, with medial 
regions of each callus sometimes embrowned; disk 
transparent, mostly pale yellowish green to whitish 
green. Thoracic pleura and sterna: propleuron pale 
yellowish green, with medium-brown transverse band; 
mesobasisternum pale yellowish green, sometimes 
dark brown medially and with dark-brown spot 
dorsolaterally; mesepimeron and metepisternum 
including evaporative areas pale yellowish green. 
Mesoscutum: broadly stramineous to pale yellowish 
green. Scutellum: lateral angles broadly pale 
stramineous to yellowish green with brown stripe along 
midline. Hemelytra: translucent, mostly pale yellowish 
green without brown spotting associated with setae 
or large brown spots distally on corium, sometimes 
exocorium paler; cuneus pale yellowish green, 
sometimes whitish, with apex dark reddish brown in 
macropters; membrane fumose in macropters; apex of 
wings in brachypters paler approaching white, with 
faint red spot apically. Abdomen: venter uniformly pale 
yellowish green; posterior margin of left side of SVIII 
black; pygophore with posteroventral brown spot. 

Structure: Head: interocular distance 1.19× greater 
than eye width in macropters, 1.15–1.31× in brachypters. 
Antennae: AI 1.92× longer than interocular distance 
in macropters, in 1.76–2.09× brachypters; AII 1.41× 
longer than posterior width of pronotum in macropters, 
1.48-1.88×  longer in brachypters. Pronotum: 
pronotal disk 0.79× longer than the callosite region 
in macropters, 0.48–0.63× in brachypters; callosite 
region 3.05–4.06× longer than collar width at middle 
line in macropters and 2.96× longer in brachypters. 
Abdomen: posterior margin of left side of SVIII with 
heavily sclerotized flange-like expansion process with 
denticulate substructure (Fig. 7D). Male genitalia: left 
paramere apophysis robust and elongate, with caplike 
apex, with minutely denticulate margin, proximal 
shaft weakly sinuate (Fig. 10A); aedeagus with two 
well-developed endosomal lobes, each lobe with large 
moderately arcuate endosomal lobal sclerites, lobal 
sclerites asymmetrical (Fig. 13D).

Females. Only brachypters examined. Coloration, 
vestiture, texture and structure mostly as in males. 
Head: interocular distance 1.14–1.41× longer than 
eye width in brachypters. Antennae: AI 1.65–2.01× 
longer than interocular distance in brachypters; 
AII 1.51–1.71× longer than posterior pronotal 
width in brachypters. Pronotum: disk 0.45–0.69× in 
brachypters; callosite region 2.63–3.37× longer than 
collar width at middle line in brachypters. Abdomen: 
venter pale yellowish green.

Measurements
See Table 4.

Distribution
Dicyphus flavoviridis is distributed in northern Italy 
(Tavella & Goula, 2001; Ingegno et al., 2008) (Fig. 36, 
material examined); it has also been reported from 
France (Matocq & Streito, 2013) and Switzerland 
(Kerzhner & Josifov, 1999).

Host plants
Dicyphus flavoviridis has a broad host range: 
Calamintha nepeta (L.) Savi (Lamiaceae), Circaea 
lutetiana, Hieracium sp., Epilobium hirsutum, 
Galeopsis tetrahit, Geranium pyrenaicum, Geranium 
robertianum, Geranium rotundifolium, Geum molle 
Vis. et Pančić (Rosaceae), Ononis repens L. (Fabaceae), 
Salvia glutinosa, Silene alba, Silene dioica, Solanum 
nigrum, Stachys sylvatica (Tavella & Goula, 2001; 
Ingegno et al., 2008). We also collected this species on 
Rubus sp. (Rosaceae).

Remarks
Wagner (1951) placed Dicyphus flavoviridis within his 
pallidus species group, by the AII >1.5× longer than 
posterior width of pronotum in males and the callosite 
region c. 2× longer than collar width. In comparison 
to Wagner (1951, 1964), we found that the AII: poster-
ior width of pronotum ratio in males was sometimes 
shorter (macropters: 1.41; brachypters: 1.48–1.88×) 
and the callosite region: collar ratio was always >2.9× 
both in macropters and brachypters. The external and 
genitalic morphology of D. flavoviridis are very simi-
lar to those of D. pallidus, with both possessing a left-
side abdominal SVIII process (Figs 7D, 8F), the left 
 paramere apophysis is robust and elongate (Fig. 10A, F),  
and the endosomal lobal sclerites are large  
(Figs 13D, 31A).

Dicyphus flavoviridis also has a smaller body than 
D. pallidus (macropterous males: 5.05 mm in D. fla-
voviridis cf. 5.22–5.75 mm in D. pallidus; brachypter-
ous males: 3.65–4.05 mm in D. flavoviridis cf. 
4.34–5.10 mm in D. pallidus). In addition, AII:head to 
width ratio is smaller in D. flavoviridis (<2.13) than in 
D. pallidus (>2.14). Dicyphus flavoviridis can also be 
differentiated from D. constrictus, D. epilobii, D. errans 
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and D. josifovi by the callosite region:collar ratio c. 
3× longer in macropterous and brachypterous males, 
the presence of a denticulate abdominal SVIII pro-
cess (Fig. 7D), and the left paramere apophysis robust 
and elongate, with a caplike apex (Fig. 10A). This is 
the first time the abdominal SVIII process has been 
reported for this species.

DICYPHUS HYALINIPENNIS (BURMEISTER, 1835) 
(FIGS 3, 10B, 14A, 29, 38)

Dicyphus hyalinipennis Burmeister, 1835: 268 (ori-
ginal description); Carvalho, 1958: 197 (world cata-
logue); Schuh, 1995: 492 (catalogue); Kerzhner & 
Josifov, 1999: 23 (Palaearctic catalogue).

Material examined 
Armenia: Marz: Between Avan and Ozhervezh and 
Nork, 40.21119ºN 44.556618ºE, 1244 m, 8 Nov 1939, 
Rikhter, 1 ♀(AMNH PBI 00210791) (ZISP).

Austria: Niederosterreich: Viena, 48.20916°N 
16.37277°E, 184 m, 1♂ (AMNH_PBI 00208646) (MZH). 

Bulgaria: Sofija-Grad: Sofý, 42.71027°N 23.32361°E, 
673 m, 1♀ (AMNH_PBI 00213972) (HNHM); Sep 1928, 
Biro, 1♂ (AMNH_PBI 00213973) (HNHM); Sep 1928, 
Biro, 1♀ (AMNH_PBI 00213971) (HNHM). Bulgarien, 
42.73361°N 25.48555°E, 472 m, 10 Oct 1966, Josifov, 
1♀ (AMNH_PBI 00209593) (MNHN). Reg. inf. 
m. Vitos, 05 Aug 1939, Lindberg, 1♂ (AMNH_PBI 
00208640) (MZH). 

Czech Republic: Moravia: Jihomororavsky: Radejov, 
Kutky Deer Park, 48.8415ºN 17.3545ºE, 357 m, 16 
Aug 2009, ex. Hyosciamus niger L. (Scrophulariaceae), 
Sanchez, Kment & Pennaroli, 2♂♂ (IMIDA_ENT 
00000540, IMIDA_ENT 00000543), 2♀♀ (IMIDA_ENT 
00000537-IMIDA_ENT 00000541); ex. Atropa bella-
donna L. (Solanaceae), 1♂ (IMIDA_ENT 00000191), 
1♀ (IMIDA_ENT 00000192), 1♂, 4♀♀ (IMIDA_ENT 
00000210-IMIDA_ENT 00000214) (IMIDA). 

Germany: Bayern: Coburg: Coburgo, 50.2575°N 
10.96583°E, 305 m, 10 Oct 1949, Eckerlein, 1♀ 
(AMNH_PBI 00212492) (MZLU). Hýrnleins-grund, 
50.26888°N 10.94250°E, 328 m, 10 Oct 1949, Eckerlein, 
1♂ (AMNH_PBI 00212493) (MZLU). 

Hungary: Gant: Výrteskozma: Fýni-Výlgy, 47.46138°N 
18.46027°E, 257 m, 07 Jul 1961, Murai É., 1♂ (AMNH_
PBI 00213974) (HNHM). 

Russia: Krasnovar: Krasnovar, 45.039267ºN 
38.987221ºE, 34 m, Oct. 1926, Telenga, 1♂ (AMNH 

PBI 00210789), 1♀ (AMNH PBI 00210790), 1♀ 
(AMNH_PBI 00341135) (ZISP); 30 Oct 1939, Resaca, 
1♀ (AMNH PBI 00210792) (ZISP).

Spain: Madrid: Valsalva rp, 40.54055°N 3.75194°E, 
640 m, 28 Mar 1926, Lindberg, 1♂ (AMNH_PBI 
00208568) (MZH).

Diagnosis 
Dicyphus hyalinipennis is recognized by the following 
combination of characters: macropters and brachypters 
in both sexes; body length 4.10–4.61 mm in macrop-
terous males, 2.94 mm in brachypterous males; body 
length 4.47–4.77 mm in macropterous females, 3.18–
3.48 mm in brachypterous females; pale and dark 
morphs (Fig. 3); always with frons+vertex with dark 
brown X-shaped marking; clypeus embrowned, with 
stramineous highlighting; mandibular plate strami-
neous; maxillary plates dark brown; propleuron with 
prominent shiny dark-brown transverse band; AI 
short, mostly stramineous to orange, with subbasal 
brown and subapical red stramineous annulations; 
AII mostly stramineous with subbasal and distal 1/4 
brown annulations; corium with three light- to dark-
brown spots, at corial fracture, middle of apical margin 
of endocorium and tip of cuneus; pygophore with-
out large posteroventral brown spot; left paramere 
apophysis robust and short, with base of spatulate 
apex toothed (joining the apophysis in an acute angle) 
(Fig. 10B), aedeagus with two endosomal lobes, with 
pair of large asymmetrical, arcuate endosomal lobal 
sclerites (Fig. 14A).

Redescription
Males. Macropters and brachypters examined. 

Coloration: Stramineous and dark morphs present 
(Fig. 3). Stramineous morph. Head: mostly stramineous 
to pale yellowish green; frons+vertex with a short, 
X-shaped dark-brown marking, not extending beyond 
posterior margin of eyes; clypeus mostly dark brown 
with stramineous highlighting, sometimes paler 
overall; and maxillary plate embrowned; postocular 
margins of head with transverse brown band. 
Antennae: AI stramineous, with base narrowly 
whitish, subbasal dark-brown annulation and 
subapical red annulation; AII mostly stramineous 
with subbasal narrow dark-brown annulation, apical 
1/4 dark brown. Pronotum: collar and disk whitish 
to stramineous; callosite region stramineous to pale 
green-yellowish, with medial regions of each callus 
sometimes embrowned. Thoracic pleura and sterna: 
propleuron pale stramineous, with medium to dark-
brown transverse band; mesobasisternum dark 
brown, sometimes paler stramineous; mesepimeron 
and metepisternum including evaporative areas 
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pale yellowish green. Mesoscutum: broadly orange, 
sometimes with lateral angles embrowned. Scutellum: 
lateral angles broadly pale stramineous to yellowish 
with brown stripe along midline. Hemelytra: 
translucent, mostly pale stramineous, sometimes 
with brown or red spotting associated with setae on 
corium; three pairs of faint red to brown spots, on 
corial fracture, apex of endocorium, and tip of cuneus; 
apex of wings in brachypters paler with faint red and 
brown spot apically. Abdomen: venter stramineous 
intermixed with brown highlighting. Dark morph. 
Mostly as in pale morph, with lateral facies of head, 
lateral regions of collar, callosite region and pronotal 

disk, medial and lateral regions of mesoscutum and 
lateral regions of abdominal sterna dark brown. 

Structure: Head: interocular distance 1.21–1.58× 
greater than eye width in macropters, 1.56× in 
brachypters. Antennae:  AI 1.28–1.54×  longer 
than interocular distance in macropters, 1.34× in 
brachypters; AII 0.89–1.08× longer that the posterior 
width of pronotum in macropters, 1.07× longer in 
brachypters. Pronotum: pronotal disk 1.20–1.67× the 
callosite region in macropters, 0.86× in brachypters. 
Male genitalia: left paramere apophysis robust and 
short, with base of spatulate apex toothed (joining the 

Figure 37. Scanning electron micrographs of D. escalerae. A, head and pronotum dorsal view, with well-defined collar, and 
callosite and disk region. B, head and pronotum, lateral view. C, external efferent system, metathoracic glands. D, scutelum. 
E, pretarsus in lateral view, with straight paraempodium below the claws. F, genital segment in lateral view with proctiger 
and left paramere visible.
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apophysis neck in an acute angle) (Fig. 10B); aedeagus 
with two well-developed endosomal lobes, each lobe 
with large moderately arcuate lobal sclerite, lobal 
sclerites asymmetrical (Fig. 14A).

Females. Macropters and brachypters examined. 
Coloration, vestiture, texture and structure mostly as in 
males; pale and dark morphs known. Female abdominal 
venter stramineous with dark-brown markings in pale 
morphs, more uniformly dark brown in dark morphs. 
Head: interocular distance 1.33–1.53× than eye width 
in macropters, 1.41–1.43× in brachypters. Antennae: AI 
1.21–1.40× longer than interocular distance in macrop-
ters, 1.28–1.40× in brachypters; AII 0.89–0.97× length 
of posterior pronotal width in macropters, 1.04–1.11× in 
brachypters. Pronotum: disk 1.22–1.79× longer than cal-
losite region in macropters, 0.87–0.99× in brachypters.

Measurements
See Table 4.

Host plants
Wagner (1951, 1974) reported D. hyalinipennis from 
four host plant species: Atropa bella-donna, Epilobium 
sp., Hyosciamus niger, Ononis natrix, Senecio viscosa 
L. (Asteraceae). Wagner (1951) stated that D. hyalin-
ipennis lives on A. bella-donna, whereas D. stachydis 
lives on Stachys sylvatica. In contrast, we have col-
lected both of these Dicyphus species on A. bella-donna.

Distribution
We examined material of D. hyalinipennis from 
Austria, Bulgaria, Czech Republic, France, Germany, 
Hungary and Spain (Fig. 38). Kerzhner & Josifov 

(1999) report this species from many European and 
North African countries, as well as Turkey and Iraq, 
and possibly Azerbaijan. However, we have observed 
that many specimens identified as D. hyalinipennis in 
collections have been misidentified, and we are uncer-
tain of the distributional range of this species.

Remarks
See Remarks’ section of D. argensis and D. eckerleini. 
Dicyphus hyalinipennis is very similar in appearance to 
D. stachydis in size and coloration (Fig. 3). Wagner (1951) 
stated that both species are very closely related and can be 
easily confused. He reported differences in the ratio between 
the antennal segments and other characters; however, we 
found these characters had no discriminating value. We 
agree with Wagner (1951) that the morphology of the male 
genitalia provides a reliable means for differentiating the 
above two species. The apophysis of the left paramere is 
robust and short in both species, but lacks a notch at the 
base of the spatulate apex in D. stachydis (Figs 10B, 11B). 
Both species have a pair of large endosomal lobal sclerites, 
which are weakly arcuate and symmetrical in D. stachydis, 
but are strongly asymmetrical in D. hyalinipennis, with one 
of them almost straight and the other strongly bent apically 
(Figs 14A, 31C). Also, in the materials we examined, wing 
polymorphism is far less common in D. hyalinipennis.

DICYPHUS JOSIFOVI RIEGER, 1995 
(FIGS 2, 10C–D, 14B, 38)

Dicyphus josifovi Rieger, 1995: 80 (original descrip-
tion); Kerzhner & Josifov, 1999: 23 (catalogue).

Figure 38. Distribution of the specimens examined: D. hyalinipennis, D. josifovi, D. lindbergi and D. pallidus.
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Material examined 
Czech Republic: Velka Nad Velickou: Jihomoravsky, 
48.88056ºN 17.51806ºE, 274 m, ex. Epilobium 
hirsutum, 16 Aug 2009, Sanchez, Pennaroli & Kment, 
6♂♂, 4♀♀ (IMIDA_ENT 00000181-IMIDA_ENT 
00000190) (IMIDA).

Diagnosis
Dicyphus josifovi is recognized by the following combin-
ation of characters: macropters only. Body length 4.35–
4.51 mm in males and 4.56–4.90 mm in females; body 
mostly pale with dark-brown markings on head and 
thoracic pleura (Fig. 2); collar and pronotal disk whit-
ish to whitish stramineous, contrasting with brown 
callosite region; mesoscutum mostly orange; AI elong-
ate, mostly red; AII mostly stramineous, with apical 
1/3rd brown; AII >1.5× longer than pronotum width 
in males; pronotal callosite region 1.35–1.57× longer 
than disk in males, 1.31–1.71× in females; left para-
mere narrow and short apophysis, weakly expanded 
distally (Fig. 10C–D); aedeagus with two endosomal 
lobes, each lobe with moderately long, weakly arcuate 
lobal sclerites (Fig. 14B).

Redescription
Males. 

Coloration: Dorsum mostly stramineous with orange 
and dark-brown markings, sometimes with red 
highlighting (Fig. 2). Head: mostly stramineous to 
whitish, with contrasting markings; frons+vertex 
with a moderately long X-shaped dark reddish brown 

marking extending to level of posterior margin of eyes; 
clypeus dark-brown; mandibular plates stramineous; 
maxillary plate with faint embrownment; vertex 
orangish yellow; postocular margins of head dark 
brown, extending to genae; gula and bucculae 
stramineous. Antennae: fuscous; AI mostly red, with 
subbasal narrow dark reddish brown annulation, base 
and apices stramineous to whitish dark-brown on the 
base; AII medially pale, with basal and distal 1/3rd 
dark brown; AIII and AIV concolorous, uniformly dark 
brown, mostly with base of AIII narrowly stramineous. 
Pronotum: collar and pronotal disk whitish to whitish 
stramineous, translucent; callosite region mostly 
brown, rarely darker posterolaterally; humeral angles 
weakly embrowned. Thoracic pleura and sterna: 
propleuron mostly shiny dark brown with ventral 
margin stramineous; mesobasisternum broadly 
shiny dark brown; mesepimeron and metepisternum 
including evaporative areas stramineous, sometimes 
with peritreme dark brown. Mesoscutum: mostly 
orange, with faint embrownment. Scutellum: lateral 
angles broadly pale stramineous to whitish with 
narrow brown stripe along midline. Hemelytra: 
translucent, mostly stramineous with medium-brown 
to reddish brown markings/highlighting; with three 
pairs of medium-brown to reddish brown markings, 
each pair at corial fracture, apex of endocorium and 
tip of cuneus, latter more reddish; membrane veins 
embrowned to reddish. Abdomen: venter mostly 
stramineous, pygophore sometimes with brown 
markings. 

Figure 39. Distribution of the specimens examined: D. poneli, D. rubicundus, D. stachydis, D. tamaninii and D. tumidifrons.
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Structure: Head: interocular distance 1.05–1.24× 
greater than eye width. Antennae: AI long, 1.99–2.23× 
longer than interocular distance; AII 1.50–1.62× 
longer than posterior width of pronotum. Pronotum: 
disk 1.35–1.57× longer than callosite region. Male 
genitalia: left paramere apophysis narrow and short, 
with shaft weakly arcuate, apex narrowly expanded 
(Fig 10C–D); aedeagus with two endosomal lobes, each 
lobe with moderately long endosomal lobal sclerites; 
lobal sclerites subequal in size, near symmetrical and 
weakly arcuate (Fig. 14B).

Females. Coloration, vestiture, texture and struc-
ture mostly as in males. Head: interocular distance 
1.11–1.26× longer than eye width. Antennae: AI 1.47–
1.82× longer than interocular distance. AII 1.02–1.20× 
longer than posterior pronotal width. Pronotum: disk 
1.31–1.71× longer than callosite region. Abdomen: 
venter pale yellowish green.

Measurements
See Table 4.

Distribution
Rieger (1995) described Dicyphus josifovi from Crete 
and also reported it from Bulgaria. In this work, we 
report this species for the first time from the Czech 
Republic (Fig. 38).

Host plants
We collected Dicyphus josifovi from Epilobium 
hirsutum.

Remarks
Rieger (1995) remarked that Dicyphus josifovi and 
D. epilobii differ in the shape and size of the endoso-
mal lobal sclerites and left paramere, with the apex of 
the apophysis of the latter more expanded in D. epilo-
bii. We concur that these two species are very similar, 
although the pale-yellow colour of D. epilobii contrasts 
with the olivaceous green of D. josifovi (Fig. 2). We 
found that differences in the left paremere are minor, 
with the apophysis only a little less expanded in D. josi-
fovi (Figs 10C–D, 23E). We also observed only minor 
differences in the shape and size of the endosomal 
lobal sclerites, being a little more arcuate in D. josifovi 
(Figs 13A, 14B). We opted to maintain D. josifovi and 
D. epilobii as valid species based on differences in the 
molecular phylogeny (Figs 24, 25) and the above minor 
genitalic features.

DICYPHUS LINDBERGI WAGNER, 1951 
(FIGS 10E, 14C–D, 33, 38)

Dicyphus lindbergi Wagner, 1951: 17 (original descrip-
tion); Carvalho, 1958: 198; Schuh, 1995: 492 (cata-
logue; full citation); Kerzhner & Josifov, 1999: 23 
(Palaearctic catalogue).

Materials examined 
Cyprus: Larnaca: Larnaca, 34.91666°N 33.63611°E, 
7 m, 25 Jun 1939 01 Jul 1939, Lindberg, paratype of 
Dicyphus lindbergi 1♀ (AMNH_PBI 00208676) (MZH). 
Ayios Hilarion, 35.31250°N 33.28333°E, 545 m, 7 
Jun 1939, Lindberg, paratype of Dicyphus lindbergi, 
1♂ (AMNH_PBI 00204222) (BMNH), paratype of 
Dicyphus lindbergi, 1♂ (AMNH_PBI 00208569), 
paratypes of Dicyphus lindbergi, 2♀♀ (AMNH_PBI 
00208673, AMNH_PBI 00208675) (MZH). Lapithos, 13 
Jun 1939, Lindberg, paratype of Dicyphus lindbergi, 
1♀  (AMNH_PBI 00208670) (MZH). Larnaka, 
34.91666°N 33.63611°E, 6 m, 01 Jul 1939, Lindberg, 
paratype of Dicyphus lindbergi, 1♀(AMNH_PBI 
00204221) (BMNH). Ayios Hilarion, 35.3125°N 
33.28333°E, 545 m, 7 Jun 1939, Lindberg, 2♂♂, 2♀♀, 
identified as Dicyphus lindbergi (MZH). 

Lebanon: Saida: Sidon, 33.55707ºN 35.37295ºE, 11 
m, 28 Apr 1962, Hyosciamus albus, Eckerlein, 1♂ 
(AMNH_PBI 00206719) (AMNH). 

Syria: Damascus, 33.51381ºN 36.27653ºE, 692 m, 
1952, Seidenstücker, 1♂ (AMNH_PBI 00341137), 
1♀(AMNH_PBI 00341138) (ZISP).

West Bank: Cisjordania: Jerico, 31.85698ºN 
35.46057ºE, –255 m, Sahlb., 1♂ (identified as Dicyphus 
bolivari, AMNH_PBI 00208567) (MZH).

Diagnosis
Dicyphus lindbergi is recognized by the following 
combination of characters: only macropterous males 
known (Wagner, 1970), macropterous and brachypter-
ous females; body length 3.62–4.57 mm in macropter-
ous males, 3.72–4.44 mm in macropterous females and 
2.85 mm in brachypterous females. Body stramineous 
with dark-brown markings and orange/red highlight-
ing; AI stramineous with subbasal and subapical red-
dish brown annulations; AII mostly stramineous, with 
distal 1/3rd dark brown, narrowly and faintly brown 
at base (Fig. 33); disk 1.05–1.24× longer than callosite 
region in males; left paramere with moderately elong-
ate apophysis, with outer margin of shaft sinuate 
(Fig. 10E); aedeagus with three endosomal lobes, med-
ial lobe with five small endosomal lobal sclerites, outer 
lobes densely spinulate (Fig. 14C, D).

Redescription
Males. 

Coloration (Fig. 33): Dorsum mostly stramineous 
with light to dark-brown markings, plus orange/red 
highlighting. Head: mostly stramineous to orange, with 
a broad, frons+vertex with a short, X-shaped reddish-
brown marking, not extending beyond posterior margin 
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of eyes; clypeus stramineous with medium-brown 
highlighting; mandibular plates stramineous; maxillary 
plate embrowned; vertex orange; postocular margins 
of head orange medium brown; gula and bucculae 
yellow. Antennae: AI medially, basally and apically 
stramineous, with subbasal and subapical reddish brown 
annulations; AII mostly stramineous, with distal 1/3rd 
dark brown, narrowly and faintly brown at base; AIII 
and AIV concolorous, uniformly dark brown. Pronotum: 
collar stramineous, translucent; callosite region 
mostly stramineous with variable embrownment; disk 
stramineous, translucent, sometimes humeral angles 
embrowned. Thoracic pleura and sterna: propleuron 
stramineous with weak embrownment, ventral margin 
whitish; mesobasisternum medium brown; mesepimeron 
and metepisternum, including evaporative areas, 
stramineous to whitish. Mesoscutum: mostly orange, 
with faint embrownment. Scutellum: lateral angles 
broadly pale stramineous to whitish with narrow brown 
stripe along midline. Hemelytra: translucent, mostly 
stramineous with medium brown to reddish brown 
markings/highlighting; with three pairs of medium brown 
to reddish brown markings, each pair at corial fracture, 
apex of endocorium and tip of cuneus; membrane veins 
embrowned. Abdomen: venter uniformly stramineous. 

Structure: Head: interocular distance 1.27–1.48× 
greater than eye width. Antennae: AI short, 1.46–1.68× 
longer than interocular distance; AII 1.05–1.24× longer 
than posterior width of pronotum. Pronotum: disk 1.05–
1.24× longer than callosite region. Male genitalia: left 
paramere apophysis moderately elongate, with shaft 
weakly sinuate, with subapical excavation on outer 
margin, spatulate apex weakly denticulate on outer 
margin (Fig. 10E); aedeagus with three endosomal 
lobes, medial lobe with five small endosomal lobal 
sclerites, lateral lobes densely spinulate (Fig. 14C, D).

Females. Macropters and brachypters examined. Body 
length 3.72–4.44 mm in macropters females and 2.85 mm 
in brachypters. Coloration, vestiture, texture and structure 
mostly as in males. Female abdominal venter pale yellowish 
green. Head: interocular distance 1.18–1.46× greater than 
eye width in macropterous females, 1.39× in brachypters. 
Antennae: AI 1.39–1.68× longer than interocular distance 
in macropters, 1.38× in brachypters; AII 0.99–1.11× longer 
than posterior pronotal width in macropters, 1.01× in 
brachypters. Pronotum: disk 1.20–1.48× longer than cal-
losite region in macropters, 0.83× in brachypters.

Measurements
See Table 4.

Distribution
We have examined specimens of Dicyphus lindbergi 
from Cyprus, Lebanon and Cisjordania (Fig. 38). This 
species is known also in Syria (Wagner, 1970).

Host plants
Collected on Hyosciamus albus and Hyosciamus aur-
eus L. (Scrophulariaceae) (Wagner, 1951).

Remarks
Also see D. bolivari remarks. Wagner (1951) based his 
description of D. lindbergi on materials collected by 
H. Lindberg in Cyprus in 1939. Wagner (1951) placed 
D. lindbergi in the hyalinipennis species-group and 
differentiated it by the morphology of the genitalia. 
Dicyphus lindbergi and D. bolivari are very similar 
in shape and colour (Fig. 33), and the former species 
can only be confidently separated by the apophysis of 
the left paramere being shorter (Figs 9C–F, 10 E) and 
the fewer small endosomal lobal sclerites (N = 5 cf. 
N = 6–12) (Figs 12C, 14C, D). Based on these genitalic 
features, we predict that Dicyphus lindbergi will group 
in the bolivari–rubicundus clade and not in the hyalin-
ipennis species-group of Wagner (1951).

DICYPHUS PALLIDUS HERRICH-SCHAEFFER, 1836 
(FIGS 4, 8, 10F, 31A, 38)

Dicyphus pallidus Herrich-Schaeffer, 1836: 51 (ori-
ginal description); Carvalho, 1958: 198 (world cata-
logue); Schuh, 1995: 493 (world catalogue); Kerzhner 
& Josifov, 1999: 23 (Palaearctic catalogue).

Material examined 
Austria: Niederosterreich: Mýdling: Wienerwald, 
48.09722°N 16.10972°E, 415 m, 13 Aug 1960, Lindberg, 
1♀ (AMNH_PBI 00209455) (MZH). 

Bulgaria : Kjustendil: Rila, silva frond., 42.12722°N 
23.13361°E, 550 m, 6-12 Aug 1939, Lindberg, 1♂ 
(AMNH_PBI 00208571) (MZH). 

Czech Republic: Jeseniky, 50.22722°N 17.19277°E, 
1350 m, 1 Aug 1948, Stehlik, 1 adult sex unknown 
(AMNH_PBI 00206740) (AMNH). Zlinsky: Potec: Plosciny 
Mountain, 49.13944ºN 18.06000ºE, 639 m, 17 Aug 2009, 
ex. Salvia glutinosa, Sanchez, Kment & Pennaroli, 3♂♂, 
3♀♀ (IMIDA_ENT 00000193, IMIDA_ENT 00000194, 
IMIDA_ENT 00000461, IMIDA_ENT 00000464). Valasske 
Klobouky, 49.27611ºN 18.18194ºE, 450 m, 17 Aug 2009, ex. 
Stachys sylvatica, Sanchez, Kment & Pennaroli, 2♂♂, 2♀♀ 
(IMIDA_ENT 00000470-IMIDA_ENT 00000473) (IMIDA). 
Nedasov: Kanoury Reserve, 49.0822ºN 18.0336ºE, 619 m, 
18 Aug 2009, ex. Stachys alpina L. (Lamiaceae), Sanchez, 
Kment & Pennaroli, 2♀♀ (IMIDA_ENT 00000474, 
IMIDA_ENT 00000475) (IMIDA). 

France: Lafare, 44.14638°N 5.05222°E, 166 m, Jul 
1985, Carayon, 1 adult sex unknown (AMNH_PBI 
00209592) (MNHN). St. Augustin, 45.42138°N 
1.84194°E, 534 m, 26 Jun 1994, Matile, 2 adults 

Downloaded from https://academic.oup.com/zoolinnean/advance-article-abstract/doi/10.1093/zoolinnean/zly005/5003105
by guest
on 11 June 2018



TAXONOMY OF THE PLANT BUG SUBGENUS DICYPHUS (DICYPHUS) 65

© 2018 The Linnean Society of London, Zoological Journal of the Linnean Society, 2018, XX, 1–77

sex unknown (AMNH_PBI 00209590, AMNH_PBI 
00209591) (MNHN). 

Germany: Sachsen: Leipziger Land: Leipzip, 
51.33944°N 12.37111°E, 110 m, 1♂ (AMNH_PBI 
00208706) (MZH). Schleswig-Holstein: Ostholstein: 
Kirchný, 54.2050N 10.68055ºE, 106 m, 22 Jul 1932, 
Wagner, 1♂ (AMNH_PBI 00208715) (MZH). Ulm, 
48.39944°N 9.99638°E, 473 m, 17 Jul 1994, Hüeber, 1 
adult sex unknown (AMNH_PBI 00213965) (HNHM). 

Netherlands: Gravestein, 23 Jun 1946, Geutem, 1♂ 
(AMNH_PBI 00208711) (MZH). 

Romania: Cirtisoara, 16 Aug 1958, Sienkiewicz, 1 
adult sex unknown (AMNH_PBI 00206739) (AMNH). 
Carpathes: Brosteni Molday, 47.25083°N 25.66444°E, 
1007 m, 1  adult  sex unknown (AMNH_PBI 
00204218) (BMNH). Sinaia Valachie, 45.50277°N 
25.02500°E, 2136 m, Montandon, 1 adult sex unknown 
(AMNH_PBI 00206736) (AMNH), 1 adult sex 
unknown (AMNH_PBI 00213967) (HNHM). Sinaia, 
45.33083°N 25.55527°E, 793 m, Jul 1955, Sienkiewicz, 
1♂ (AMNH_PBI 00206732) (AMNH); Jul 1955, 
Sienkiewicz, 2♂♂ (AMNH_PBI 00206733) (AMNH); 
20 Sep 1957, Sienkiewicz, 1 adult sex unknown 
(AMNH_PBI 00206734) (AMNH). Tusnad, 46.22916°N 
25.95222°E, 689 m, Jonesett, 2♂♂, 1♀ (AMNH_PBI 
00206737) (AMNH). 

Slovakia: Kamenicny: Balvany, 47.83027°N 
18.02055°E, 108 m, 4 Aug 1956, Mihalyi, 1 adult sex 
unknown (AMNH_PBI 00213964) (HNHM). 

Sweden: Kristianstad: Lyngby, 55.89277°N 14.11444°E, 
16 m, 1 Aug 1939, Kemner, 2 adults sex unknown (AMNH_
PBI 002124864, AMNH_PBI 00212488) (MZLU). Arild, 
56.27°N 12.58138°E, 35 m, 29 Aug 1939, Kemner, 1 
adult sex unknown (AMNH_PBI 00212489) (MZLU). 
Brunnby, 56.24888°N 12.56694°E, 20 m, 24 Jul 1961, 
Ossiannilsson, 2 adults sex unknown (AMNH_PBI 
00212484, AMNH_PBI 00212485), 1 adult sex unknown 
(AMNH_PBI 00212483) (MZLU). Hýlsingborg, 28 Jul 
1939, Kemner, 2♂♂ (AMNH_PBI 00206724, AMNH_
PBI 00206725), 1♀ (AMNH_PBI 00206726) (AMNH), 1 
adult sex unknown (AMNH_PBI 00212490) (MZLU); 28 
Jul 1939, Kemner, 2 adults sex unknown (AMNH_PBI 
00212478, AMNH_PBI 00212479) (MZLU). Kullaberg, 
56.6425°N 12.48972°E, 19 Sep 1963, Tjeder, 2 adults 
sex unknown (AMNH_PBI 00212480, AMNH_PBI 
00212481) (MZLU); 24 Jul 1968, Andersson, 1 adult sex 
unknown (AMNH_PBI 00212482) (MZLU). 

Switzerland:  Solothurn: Lebern: Solothurn, 
47.20694°N 7.53305°E, 365 m, 2 Jul 1953, Lindberg, 

1♂ (AMNH_PBI 00208708) (MZH); 9 Jul 1953, 
Lindberg, 2♂♂ (AMNH_PBI 00208699, AMNH_PBI 
00208707) (MZH). 

Serbia: Ruplje, Sep 1902, Horváth, 1 adult sex 
unknown (AMNH_PBI 00213966) (HNHM).

Diagnosis
Dicyphus pallidus is recognized by the follow-
ing combination of characters: macropters and 
brachypters in both sexes; body length 5.23–5.80 mm 
in macropterous males, 4.34–5.10 mm in brachypter-
ous males, 5.93–6.02 mm in macropterous females, 
4.49–5.67 mm in brachypterous females. AII 2.14× 
longer than head width. AII–pronotal width ratio 
>1.5 in males. Pronotal disk c. 1× shorter than cal-
losite region in males. Callosite region >2.5× longer 
than collar width at middle line in males and >2.4× 
longer in females. Body mostly stramineous, includ-
ing most of head aside from dark X-shaped marking 
on frons+vertex and postocular margins of head; tho-
rax and hemelytra mostly pale, whitish, stramineous 
and pale orange, with dark markings posterolaterally 
on callosite region and mesoscutum in brachypters; 
AI greatly elongate, mostly reddish brown with base 
and apex stramineous; AII mostly stramineous to 
light brown, darker distally (Fig. 4); posterior margin 
of left side of SVIII with heavily sclerotized flange-
like expansion process with denticulate substructure 
(Fig. 8F); pygophore with posteroventral brown mark-
ings; left paramere greatly elongate with short cap-
like spatulate apex (Fig. 10F); aedeagus with pair of 
large, symmetrical, weakly arcuate endosomal lobal 
sclerites (Fig. 31A).

Description
Males. Macropters and brachypters examined. 

Coloration (Fig. 4): Dorsum mostly stramineous with 
pale orange dark-brown markings, sometimes with red 
highlighting. Head: mostly stramineous with posterior 
margin behind eyes pale orange; frons+vertex with a 
moderately long X-shaped dark reddish brown marking, 
incomplete posteriorly, extending to level of posterior 
margin of eyes; clypeus stramineous, sometimes 
weakly embrowned; mandibular and maxillary plates, 
gula and bucculae stramineous; postocular margins 
of head narrowly dark brown. Antennae: AI mostly 
brown, with base and apex stramineous, sometimes 
paler towards base; AII mostly stramineous, sometimes 
with faint embrownment basally and distally; AIII 
and AIV concolorous, stramineous to weakly brown. 
Pronotum: collar and pronotal disk whitish to whitish 
stramineous, translucent; callosite region mostly 
stramineous, rarely with faint embrownment in 
macropters, commonly with dark-brown markings 
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posterolaterally in brachypters. Thoracic pleura and 
sterna: mostly stramineous, with ventral margin of 
propleuron and mesepimeron more whitish, sometimes 
medial region of mesobasisternum also whitish. 
Mesoscutum: mostly stramineous to light brown, with 
dark-brown spots laterally in brachypters. Scutellum: 
lateral angles broadly pale stramineous to whitish with 
midline a little darker. Hemelytra: translucent, most 
often uniformly stramineous, macropters sometimes 
with faint brown markings at corial fracture, apex of 
endocorium and tip of cuneus; membrane veins mostly 
brown, occasionally reddish; brachypters without 
markings. Abdomen: venter stramineous, pygophore 
with posteroventral brown markings in macropters 
and brachypters. 

Structure: Head: interocular distance 1.15–1.42× 
greater than eye width in macropters, 1.19–1.31× 
in brachypters. Antennae: AI 1.88–2.41× longer 
than interocular distance in macropters, 2.03–2.39× 
in brachypters; AII long, 1.56–1.83× longer than 
posterior width of pronotum in macropters, 1.87–2.17× 
in brachypters. Pronotum: disk 0.90–1.04× longer 
than callosite region in macropters, 0.59–0.77× in 
brachypters; callosite region 2.62–3.03× longer than 
collar width at middle line in macropters and 2.70–
3.22× longer in brachypters. Male genitalia: posterior 
margin of left side of SVIII with heavily sclerotized 
flange-like process with denticulate substructure 
(Fig. 8F); left paramere greatly elongate and robust, 
apophysis weakly sinuate; spatulate apex weakly 
expanded and short (Fig. 10F); aedeagus with three 
endosomal lobes, medial lobe and right side lobe each 
with a weakly arcuate endosomal lobal sclerites, 
symmetrical and of equal size (Fig. 31A).

Females. Macropters and brachypters examined. 
Coloration, vestiture, texture and structure mostly 
as in males. Head: interocular distance 1.27–1.40× 
greater than eye width in macropters, 1.22–1.32× in 
brachypters. Antennae: AI 1.67–1.97× longer than 
interocular distance in macropters, 1.85–2.11× in 
brachypters; AII 1.38–1.53× longer than posterior pro-
notal width in macropters, 1.84–1.99× in brachypters. 
Pronotum: disk 1.03–1.11× longer than callosite region 
in macropters, 0.54–0.81× in brachypters; callosite 
region 2.50–2.92× longer than collar width at middle 
line in macropters and 2.96–3.37× in brachypters.

Measurements
See Table 4.

Distribution
Dicyphus pallidus is broadly distributed in northern 
Europe (Fig. 38). See Kerzhner & Josifov (1999) for 
a complete list of countries. Linnavuori & Hosseini 
(1999) also reported this species from Iran.

Host plants
We have collected this species on Salvia glutinosa, 
Stachys sylvatica and Stachys alpina. Dicyphus palli-
dus has been reported on Epilobium sp. and Geranium 
sp. (Tamanini, 1956; Wagner, 1964; Linnavuori & 
Hosseini, 1999).

Remarks
Also see Dicyphus flavoviridis remarks. Dicyphus pal-
lidus is the largest species of Dicyphus (Dicyphus). 
Wagner (1951) erected it as the nominate species of 
his pallidus species-group, based on the ratio of the 
AII:posterior width and the callosite region:collar 
width. This species is similar in external structure 
(Fig. 4) and the morphology of the genitalia to D. flavo-
viridis (Figs 10A, F, 13D, 31A). Both species possess a 
left side abdominal SVIII process (Figs 7D, 8F), elong-
ate left paramere (Fig. 10A, F) and two endosomal 
lobal sclerites that are of similar size and weakly arcu-
ate (Figs 13D, 31A). The molecular phylogenetic ana-
lysis yielded separation of these two species (Figs 24, 
25), which is congruent with the above morphological 
characters. Dicyphus pallidus is readily differentiated 
from D. constrictus, D. epilobii, D. errans and D. josi-
fovi by the abdominal SVIII process (Fig. 8F) and the 
shape of the left paramere (Figs 10, 23). This is the 
first time this structure is reported for D. pallidus.

DICYPHUS PONELI MATOCQ & RIBES, 2004  
(FIGS 5, 39)

Dicyphus poneli Matocq & Ribes, 2004: 43 (original 
description).

Material examined 
Paratypes. Portugal: Madeira Islands: Clifts between 
Ribeira de Janela and Seixtal, 32.82638ºN 17.15584ºW, 
5 m, Jul 2001, Ponel, 1♂ (UNSW_ENT 00026526), 
1 ♀ (UNSW_ENT 00026527), 1 ♀ (J. Ribes, personal 
collection).

Diagnosis
Dicyphus poneli is recognized by the following com-
bination of characters: only macropterous males 
known, macropterous and brachypterous females 
(Matocq & Ribes, 2004); only macropters examined 
in both sexes. Body length 4.54 mm in macropters 
males, 4.03–4.33 mm in macropters females; mostly 
stramineous to light brown, with extensive dark 
brown spots and larger markings on dorsum, with 
posterior margin of head and mesoscutum orange 
(Fig. 5); clypeus orange with minor embrownment; 
maxillary plates dark brown; callosite region with 
dark markings; AI with subbasal and subapical 
dark reddish brown markings, paler medially; AII 
mostly stramineous to light orange-brown, with 
subbasal and apical dark-brown annulations; AIII 
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pale orange; AIV dark brown; hemelytra with exten-
sive dark brown spotting on corium and clavus  
associated with setae, larger dark-brown mark-
ings on corial fracture, apex of endocorium and tip 
of cuneus. Apophysis of left paramere moderately 
robust and elongated; aedeagus with spinules, 
 without enlarged endosomal lobal sclerites (Matocq 
& Ribes, 2004).

Redescription
Males. One macropterous male examined.

Structure: Body length 4.54 mm. Head: interocular 
distance 1.88× greater than eye width. Antennae: 
AI 1.37×  longer than interocular distance in 
macropters; AII 1.01× longer than posterior width of 
pronotum. Pronotum: disk 1.30× longer than callosite 
region. Male genitalia: apophysis of left paramere 
moderately robust and elongated; aedeagus with 
spinulations, without enlarged endosomal lobal 
sclerites (Matocq & Ribes, 2004).

Females. Only macropters examined, 4.03–4.33 mm. 
Coloration, vestiture, texture and structure mostly 
as in males. Head: interocular distance 1.66–1.89× 
than eye width. Antennae: AI 1.36–1.37× longer than 
interocular distance; AII 0.88–0.90× longer than pos-
terior pronotal width. Pronotum: disk 1.15–1.16× 
longer than callosite region.

Measurements 
See Table 4.

Distribution
Restricted to Madeira, Portugal (Matocq & Ribes, 
2004) (Fig. 39).

Host plants
Unknown.

Remarks
Matocq & Ribes (2004) described Dicyphus poneli from 
three localities in Madeira, Portugal. They documented 
male and female specimens, including macropters and 
brachypters (reported as submacropters) and imma-
tures. They described the male and female genitalia, 
including illustrations of the parameres and the aedea-
gus. We were able to observe several paratypes of this 
species and confirm its validity. Our redescription of 
this species is brief to accommodate our own observa-
tions. Matocq & Ribes (2004) did not observe endosomal 
lobal sclerites, which is typical for Dicyphus (Dicyphus) 
species of the Western Palaearctic. This species also has 
distinct colour patterning of the antennae, as well as 
extensive brown spotting on the hemelytra, including 
the clavus. In terms of its affinities, this species is likely 
allied to D. escalerae (Fig. 5). See also remarks for this 
latter species.

DICYPHUS RUBICUNDUS BLÖTE, 1929  
(FIGS 11A, 27, 31B, 33, 39)

Dicyphus rubicundus Blöte, 1929: 163 (original descrip-
tion); Carvalho, 1958: 194 (world catalogue); Wagner, 
1974: 80; Schuh, 1995: 494 (world catalogue); Ribes 
& Ribes, (1997): 163–166 (redescription); Kerzhner 
& Josifov, 1999: 23 (Palaearctic catalogue).

Dicyphus baezi Ribes, 1983: 67 (original description); 
Kerzhner & Josifov, 1999: 21 (Palaearctic catalogue), 
new synonymy, this work.

Material examined 
Paratype of Dicyphus baezi, 1♂, Spain: Canary Islands: 
Gomera Island: Meriga, 28.1°N 17.2°W, 15 Aug 1977, 
Baez (J. Ribes, personal collection).

Spain: Canary Islands: Gran Canaria: Moya (Near 
Galdar), ex. Aeonium virgineum Webb & Christ 
(Crassulaceae), 28.14194ºN 15.57500ºW, 34 m, 14 Apr 
2007, Sanchez, 5♂♂, 5♀♀ (IMIDA_ENT 00000415-
IMIDA_ENT 00000424). La Gomera: El Cedro, 
ex. Aeonium subplanum Praeger (Crassulaceae), 
28.12778ºN 17.21527ºW, 800 m, 12 Apr 2007, Sanchez, 
5♂♂, 5♀♀(IMIDA_ENT 00000435-IMIDA_ENT 
00000444). La Palma: Lomo de Mestres: San Pedro 
de Peña Alta, ex. Aeonium palmense Webb ex Christ 
(Crassulaceae), 28.66556ºN 17.80889ºW, 747 m, 
10 June 2009, Sanchez, 11♂♂, 8♀♀ (IMIDA_ENT 
00000111-IMIDA_ENT 00000129). Tenerife: Icod 
el Alto, ex. Aeonium canariensis (L) Webb & Berth 
(Crassulaceae), 28.31754ºN 16.42396ºW, 660 m, 10 Apr 
2008, Sanchez, 5♂♂, 5♀♀ (IMIDA_ENT 00000405-
IMIDA_ENT 00000414); 14 Oct 2008, Sanchez, 9♂♂, 
6♀♀ (IMIDA_ENT 00000338-IMIDA_ENT 00000352); 
Las Mercedes–Taganana road, ex. Aeonium 
canariensis, 28.53333ºN 16.25500ºW, 820 m, 15 Oct 
2008, Sanchez, 12♂♂, 6♀♀ (IMIDA_ENT 00000315-
IMIDA_ENT 00000332); Los Realejos–Icod road, ex. 
Aeonium canariensis, 28.38000ºN 16.59861ºW, 516 m, 
16 October 2008, Sanchez, 23♂♂, 17♀♀ (IMIDA_ENT 
00000267-IMIDA_ENT 00000306) (IMIDA).

Diagnosis
Dicyphus rubicundus is recognized by the following 
combination of characters: macropters and brachypters 
in both sexes; body length 4.29–4.45 mm in macrop-
terous males, 2.76–3.04 mm in brachypterous males, 
4.15–4.69 mm in macropterous females, 2.70–3.19 mm 
in brachypterous females; body stramineous to brown, 
with dark-brown markings (Fig. 33); frons+vertex with 
dark brown X-shaped marking; clypeus mostly strami-
neous; mandibular plate stramineous; maxillary plates 
dark brown; thorax brown, with dark markings poste-
rolaterally on callosite region and mesoscutum; brown 
markings on corial fracture, apex of endocorium and 
tip of cuneus in macropters; hemelytra mostly pale, 
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whitish, stramineous, generally with dark spots at 
base of setae; AI short, mostly stramineous to brown, 
with subbasal and subapical dark reddish brown annu-
lations; AII mostly stramineous with subbasal brown 
annulation and distal 1/4 dark brown; pygophore with 
large posteroventral brown spot; left paramere apophy-
sis greatly elongate and strongly recurved, with shaft 
not expanded and outer margin minutely denticulate 
proximally (Fig. 11A); aedeagus with three endosomal 
lobes, medial lobe with 5–11 small lobal sclerites, lat-
eral lobes densely spinulate (Fig. 31B).

Redescription
Males. Macropters and brachypters examined. 

Coloration (Fig. 33): Dorsum mostly brown with 
darker markings, plus orange/red highlighting. Head: 
frons+vertex with a X-shaped dark-brown marking, 
extending to posterior margin of eyes; vertex 
orange; postocular margins of head orange medium 
brown; gula and bucculae stramineous; clypeus 
stramineous with medium-brown highlighting 
dorsally; mandibular plates stramineous; maxillary 
plate embrowned. Antennae: AI with subbasal 
and subapical dark reddish brown annulations, 
stramineous to light brown medially; AII mostly 
stramineous, with subbasal annulation and distal 
1/4 dark brown; AIII and AIV concolorous, uniformly 
light to medium brown; antennae often paler 
overall in brachypters, with AII sometimes without 
brown markings, or faint at most, and AIII and 
AIV paler brown to stramineous. Pronotum: collar 
variable from stramineous to brown, translucent; 
callosite region with variable embrownment; disk 
stramineous, humeral angles embrowned. Thoracic 
pleura and sterna: propleuron most often with 
shiny dark brown transverse band, ventral margin 
stramineous overall, with reddish highlighting, 
more so in some brachypters; mesobasisternum 
most often medium brown, sometimes bicoloured 
with light reddish brown mottling; mesepimeron 
whitish to stramineous; metepisternum varying 
from mostly medium brown to brown intermixed 
with stramineous highlighting. Mesoscutum: mostly 
orange, with faint embrownment laterally, darker 
reddish brown laterally in some brachypters. 
Scutellum: lateral angles broadly pale stramineous 
to whitish with dark reddish brown stripe along 
midline. Hemelytra: translucent, mostly stramineous 
with medium-brown to reddish brown markings/
highlighting, generally with dark spots at base of 
setae; with three pairs of medium-brown to reddish 
brown markings, each pair at corial fracture, apex 
of endocorium and tip of cuneus; membrane veins 
embrowned; mostly translucent with two pairs of 
faint brown spots distally in brachypters. Abdomen: 

venter mostly stramineous, with basal sternites and 
lateral regions of pregenital sternites dark brown, 
sometimes with red or orange highlighting; pygophore 
mostly stramineous, with anterior embrownment 
and large dark-brown spot posteroventrally. 

Structure: Head: interocular distance 1.52–1.63× 
greater than eye width in macropters, 1.55–1.76× in 
brachypters. Antennae: AI 1.49–1.66× longer than 
interocular distance in macropters, 1.39–1.51× in 
brachypters; AII 1.11–1.25× longer than posterior 
width of pronotum in macropters, 1.35–1.44× in 
brachypters. Pronotum: disk 1.04–1.37× longer 
than callosite region in macropters, 0.74–1.37× in 
brachypters. Male genitalia: left paramere apophysis 
greatly elongate and strongly recurved distally, 
shaft straight and not expanded, with outer margin 
minutely denticulate proximally (Fig. 11A); aedeagus 
with three endosomal lobes, medial lobe with 5–11 
small endosomal lobal sclerites, lateral lobes densely 
spinulate (Fig. 31B).

Females. Macropters and brachypters examined. 
Coloration, vestiture, texture and structure mostly 
as in males. Head; interocular distance 1.47–1.68× 
longer than eye width in macropters, 1.36–1.60× in 
brachypters. Antennae: AI 1.39–1.48× longer than 
interocular distance in macropters, 1.42–1.53× in 
brachypters; AII length 0.96–1.07× posterior pronotal 
width in macropters, 1.18–1.26× longer in brachypters. 
Pronotum: disk 1.15–1.32× longer than callosite 
region, 0.70–0.81× in brachypters.

Measurements
See Table 4.

Distribution
Endemic to the Canary Islands. The species was known 
to La Gomera, and Tenerife (Ribes, 1981; Ribes &  
Ribes, 1997). We have collected D. rubicundus in these 
two islands and report it for the first time to the island 
of  La Palma (Fig. 39).

Host plants
We collected D. rubicundus on Aeonium canariensis 
(L.) Webb & Berth (Crassulaceae), Aeonium palmense 
Webb ex. Christ (Crassulaceae), Aeonium subplanum 
Praeger (Crassulaceae) and Aeonium virgineum Webb 
& Christ (Crassulaceae).

Remarks
Blöte (1929) described D. rubicundus from a single 
specimen collected in Lagunetas (Gran Canaria, 
Canary Islands), mistaking a brachypterous male as 
a female. Ribes & Ribes (1997) pointed out this lap-
sus and redescribed the species, including a descrip-
tion of the male genitalia. Ribes & Ribes (1981) had 
also previously described Dicyphus baezi from two 
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macropterous males as a new Canarian species, with-
out recognizing that these specimens were macrop-
ters of D. rubicundus. Based on our new collections 
from the Canary Islands, we found that macropters 
and brachypters are commonly encountered in the 
same population, their male genitalia being indistin-
guishable and the mtDNA sequences identical or very 
similar. On these attributes, we synonymize D. rubi-
cundus and D. baezi.

Dicyphus rubicundus is generally darker and has a 
longer body than D. bolivari (Fig. 33). These two spe-
cies are best separated by the shape of the apophysis 
of the left paramere, with D. rubicundis possessing a 
more elongate apophysis, which is strongly recurved 
apically and not expanded (Figs 9C–F, 11A). The 
aedeagus of these two species is very similar, with 
both possessing two densely spinulate endosomal lat-
eral lobes, and the medial lobe has a tightly packed 
of small lobal sclerites, which vary intraspecifically 
(Figs 12C, 31B).

DICYPHUS STACHYDIS SAHLBERG, 1878 
(FIGS 3, 11B, 28, 31C, 39)

Dicyphus stachydis Sahlberg, 1878: 29 (original 
description); Carvalho, 1958: 200 (world catalogue); 
Schuh, 1995: 495 (world catalogue); Kerzhner & 
Josifov, 1999: 23 (Palaearctic catalogue).

Dicyphus stachydis wagneri  Tamaninii, 1956: 
Tamanini (1956) (original description; subspecies).

Materials examined 
Bulgaria: Morava, 43.50833°N 25.14972°E, 154 m, 21 
May 1944, Stehlik, 4 adults sex unknown (AMNH); 21 
May 1944, Stehlik, 1 adult sex unknown (AMNH). 

Hungary: Budapest: Jýnos h., 47.49972°N 19.03916°E, 
136 m, 2 Apr 1916, Györffy, 1 adult sex unknown 
(HNHM); 1 Oct 1929, Biro, 1 adult sex unknown 
(HNHM). 

Czech Republic: Zlinsky: Valasske: Klobouky, 
49.0816ºN 18.0117ºE, 450 m, 17 Aug 2009, ex. 
Stachys silvatica, Sanchez, Kment & Pennaroli, 8 ♂♂ 
(IMIDA_ENT 0000093, IMIDA ENT0000095, IMIDA_
ENT 0000096, IMIDA_ENT 0000097, IMIDA_ENT 
0000101, IMIDA_ENT 0000105, IMIDA_ENT 0000106, 
IMIDA_ENT 0000110), 8♀♀ (IMIDA_ENT 00000098-
IMIDA_ENT 00000100, IMIDA_ENT 00000104, 
IMIDA_ENT 00000108, IMIDA_ENT 00000674-
IMIDA_ENT 00000676). Zlinksy: Valasske: Klobouky: 
Kralovec Mountain, 49.07574ºN 18.01595ºE, 589 m, 
17 Aug 2009, ex. Atropa bella-donna, Sanchez, Kment 
& Pennaroli, 11♂♂, 7♀♀ (IMIDA_ENT 00000141-
IMIDA_ENT 00000158), 5♂♂, 3♀♀ (IMIDA_ENT 
00000202-IMIDA_ENT 00000209) (IMIDA). 

Romania: Bistrita, 47.13361°N 24.49277°E, 360 m, 
Aug 1952, 13 adults sex unknown (AMNH). Buzan, 
45.22277°N 26.72138°E, 122 m, Aug 1953, 2 adults sex 
unknown (AMNH). Comana, 43.89833°N 28.30500°E, 
106 m, 28 Jun 1953, 1 adult sex unknown (AMNH); 18 
May 1954, Sienkiewicz, 1 adult sex unknown (AMNH). 
Sinaia, 45.33083°N 25.55527°E, 793 m, Jul 1955, 1 adult 
sex unknown (AMNH); 13 Sep 1957, Sienkiewicz, 1 adult 
sex unknown (AMNH); 13 Sep 1957, Sienkiewicz, 1 
adult sex unknown (AMNH); 20 Sep 1957, Sienkiewicz, 
1 adult sex unknown (AMNH); 18 Aug 1959, Cant., 1 
adult sex unknown (AMNH); 26 Aug 1960, Sienkiewicz, 
1 adult sex unknown (AMNH); 11 Sep 1962, Sienkiewicz, 
1 adult sex unknown (AMNH). 

Russia: Krasnodar Terr.: Novokubansk [Kubanskaya 
St.] nr Armavir, 45.11167ºN 41.01828ºE, 153 m, 8 Jul 
1934, Zimin, 2♂♂ (AMNH_PBI 00341233, AMNH_PBI 
00341235), 3♀♀ (AMNH_PBI 00341231, AMNH_PBI 
00341232, AMNH_PBI 00341234) (ZISP).

Sweden: Alingsas: Kullen, 58.04166°N 12.53833°E, 
102 m, 29 Aug 1939, Kemner, 2 adults sex unknown 
(MZLU); 29 Aug 1959, 1 adult sex unknown (AMNH). 
Hýganý: Arild, 56.27000°N 12.58138°E, 35 m, 29 
Aug 1939, Kemner, 1 adult sex unknown (MZLU). 
Arild, 56.27000°N 12.58138°E, 35 m, 29 Aug 1939, 1 
adult sex unknown (AMNH). Brunnby, 59.83083°N 
13.53277°E, 31 m, 28 Aug 1964, Ossiannilsson, 2 
adults sex unknown (MZLU). Vg., Kinnekulle, 1 Jul 
1928, Lindberg, 1 adult sex unknown (MZLU). Skane 
Lan: Arild, 56.27000°N 12.58138°E, 35 m, 20 Aug 1937, 
Lindberg, 4♂♂ (MZH). 

Switzerland: Uetliberg, 47.35222°N 8.48750°E, 870 
m, 9 Jun 1953, Lindberg, 1♂, 1♀ (MZH). 

United Kingdom:  England: Bedford: Renhold, 
52.16305°N 0.4025°W, 56 m, 9 Aug 1935, Leston, 4 
adults sex unknown (AMNH). Bedfordshire: Maulden 
wood, 52.02888°N 0.44500°W, 81 m, 08 Aug 1935, 
Leston, 1 adult sex unknown (AMNH). Berkshire: 
Silwood Park, Ascot, 51.4126°N 0.63659°W, 62 m, 23 
Apr 1953, Southwood, 1 adult sex unknown (AMNH). 
Dorset: Cranborne, Wimborne, 50.91833°N 1.92250°W, 
66 m, 12 Oct 1935, P.H., 1 adult sex unknown (BMNH). 
Hertfordshire: Boxhill, 51.76333°N 0.47000°W, 131 m, 
2 Oct 1955, Lindberg, 1 adult sex unknown (MZH). 
York: Kirkbymoorside, 54.28777°N 0.95944°W, 139 m, 
Jessop, 1 adult sex unknown (BMNH); 11 Sep 1982, 
Jessop, 1 adult sex unknown (BMNH). Springwood, 
54.27444°N 0.93444°W, 88 m, 11 Sep 1982, Jessop, 
1 adult sex unknown (BMNH). Well, 25 Jun 1988, 1 
adult sex unknown (BMNH); 20 Oct 1988, 1 adult 
sex unknown (BMNH). Scotland: Morayshire: Forres, 

Downloaded from https://academic.oup.com/zoolinnean/advance-article-abstract/doi/10.1093/zoolinnean/zly005/5003105
by guest
on 11 June 2018



70 J. A. SANCHEZ AND G. CASSIS

© 2018 The Linnean Society of London, Zoological Journal of the Linnean Society, 2018, XX, 1–77

57.61111°N 3.61055°W, 106 m, 1 adult sex unknown 
(AMNH). Scotia, 55.95°N 3.2°W, 31 m, 3♂♂, 2♀♀ 
(MZH).

Diagnosis 
Dicyphus stachydis is recognized by the following com-
bination of characters: macropters and brachypters 
in both sexes; body length 4.02–4.51 mm in macrop-
terous males, 2.09–3.52 mm in brachypterous males, 
4.07–4.68 mm in macropterous females, 2.85–3.81 mm 
in brachypterous females; body mostly stramine-
ous and orange, with dark-brown markings (Fig. 3); 
frons+vertex with dark brown X-shaped marking, 
reaching posteromedial angle of eyes; clypeus mostly 
stramineous, with dorsal and ventral embrownment; 
mandibular plate stramineous; maxillary plates dark 
brown; propleuron with prominent shiny dark-brown 
transverse band; faint brown markings on corial frac-
ture and tip of cuneus in macropters; AI short, mostly 
stramineous, with subbasal and subapical red strami-
neous annulations, latter sometimes more reddish 
brown; AII mostly stramineous with subbasal brown 
annulation and distal 1/4 brown; left paramere apophy-
sis robust and short, with weakly expanded spatulate 
apex, outer margin smooth (Fig. 11B); aedeagus with 
three endosomal lobes, and two large, symmetrical, 
weakly arcuate lobal sclerites (Fig. 31C).

Redescription
Males. Macropters and brachypters examined. 

Coloration (Fig. 3): Dorsum mostly stramineous 
with dark-brown markings, sometimes with orange/
red markings or highlighting, rarely more intensely 
dark brown. Head: mostly stramineous, frons+vertex 
with a short, X-shaped dark-brown marking, 
extending to posteromedial angles of eyes; vertex 
orange; postocular margins of head orange; gula and 
bucculae stramineous; clypeus stramineous with 
medium brown highlighting dorsally; mandibular 
plates stramineous; maxillary plate embrowned. 
Antennae: AI mostly stramineous, with faint subbasal 
and darker subapical reddish brown annulations, 
sometimes annulations faint; AII mostly stramineous, 
with subbasal annulation and distal 1/4 dark brown; 
AIII and AIV concolorous, uniformly light to medium 
brown; antennae often paler overall in brachypters, 
with AII sometimes without brown markings, or faint 
at most, and AIII and AIV paler brown to stramineous. 
Pronotum: collar whitish to stramineous, translucent; 
callosite region mostly stramineous, sometimes 
with variable embrownment, occasionally with two 
or three dark brown spots laterally in macropters 
and brachypters; disk stramineous, humeral angles 
embrowned. Thoracic pleura and sterna: propleuron 
most often with shiny dark-brown transverse band, 
sometimes not extending to the propleural suture, 

ventral margin whitish, sometimes more stramineous 
overall, with reddish highlighting, more so in some 
brachypters; mesobasisternum most often medium 
brown, sometimes bicoloured with lateral regions 
stramineous; mesepimeron whitish to stramineous; 
metepisternum varying from mostly medium brown 
to brown intermixed with stramineous highlighting, 
peritreme sometimes dark brown. Mesoscutum: mostly 
orange to stramineous, with faint embrownment 
laterally. Scutellum: lateral angles broadly pale 
stramineous with pale orange brown stripe along 
midline. Hemelytra: translucent, mostly stramineous 
to pale brown; with costal fracture and tip of cuneus 
with pale brown to reddish brown markings in 
macropters. Abdomen: venter mostly stramineous to 
whitish. 

Structure: Head: interocular distance 1.11–1.51× 
greater than eye width in macropters, 1.04–1.54× in 
brachypters. Antennae: AI 1.42–1.84× longer than 
interocular distance in macropters, 1.39–1.87× in 
brachypters; AII length 0.96–1.21× posterior width of 
pronotum in macropters, 1.09–1.49× in brachypters. 
Pronotum: disk 1.11–1.49× longer than callosite 
region in macropters, 0.58–0.95× in brachypters. Male 
genitalia: left paramere apophysis robust and short, 
with apex weakly spatulate, with outer margin smooth, 
setae of sensory lobe greatly elongate (Fig. 11B); 
aedeagus with three endosomal lobes, with pair of large, 
moderately arcuate endosomal lobal sclerites (Fig. 31C).

Females. Macropters and brachypters examined. 
Coloration, vestiture, texture and structure mostly 
as in males. Head: interocular distance 1.15–1.62× 
greater than eye width in macropters, 1.12–1.42× in 
brachypters. Antennae: AI 1.33–1.56× longer than 
interocular distance in macropters, 1.37–1.82× in 
brachypters; AII 0.84–1.01× greater than poster-
ior pronotal width in macropters, 1.10–1.42× longer 
in brachypters. Pronotum: disk 1.27–1.56× longer 
than callosite region in macropters, 0.65–0.99× in 
brachypters.

Measurements 
See Table 4.

Distribution

This species is common in central Europe. See Kerzhner 
& Josifov (1999) for a complete list of countries. We 
have examined specimens from Bulgaria, Czech 
Republic, Romania, Russia, Sweden, Switzerland and 
the United Kingdom (Fig. 39).

Host plants
Dicyphus stachydis has been reported on Circaea sp., 
Digitalis sp., Galeopsis sp. and Geranium sp. (Wagner, 
1964, 1970). We collected D. stachydis on Atropa bella-
donna, Stachys sylvatica and Stachys alpina.
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Remarks
Also see D. hyalinipennis remarks. Dicyphus stachydis 
is a generally paler species and is difficult to distin-
guish from D. hyalinipennis, D. bolivari and D. argensis 
externally (Figs 3, 33). The male genitalia are the most 
reliable characters for separating these species. The 
aedeagus differs significantly between D. stachydis and 
D. bolivari, with the former species possessing a pair 
of large endosomal lobal sclerites (cf. a cluster of very 
small endosomal lobal sclerites on the medial endoso-
mal lobe D. bolivari) (Figs 12C, 31C). Also, they differ in 
the shape of the apophysis of the left paramere, which 
is very short in D. stachydis (cf. elongate in D. bolivari) 
(Figs 9C–F, 11B). Dicyphus stachydis, D. hyalinipennis 
and D. argensis share a robust and short left paramere 
(Figs 9B, 10B, 11B) and two well-developed endosomal 
lobal sclerites (Figs 12B, 14A, 31C). Dicyphus stachydis 
differs from the latter two species by the lack of a notch 
at the base of the spatulate apex and the symmetrical 
and weakly arcuate endosomal lobal sclerites. The sep-
aration of these species is corroborated by the molecular 
phylogeny, where all of the above four species are dif-
ferentiated (Figs 24, 25).

Tamanini (1956) described a new subspecies, 
Dicyphus stachydis wagneri, with a European merid-
ional distribution (southern France and Italy), based 
on more prominent eyes, darker coloration, the more 
abundant and elongate setae of the sensory lobe of the 
left paramere, and the larger endosomal lobal scler-
ites. As in the case of D. constrictus, we did not have 
access to the type material of this subspecies and have 
not assessed its validity.

DICYPHUS TAMANINII WAGNER, 1951 
(FIGS 11C, 22A, 33, 39)

Dicyphus tamaninii Wagner, 1951: 16 (original descrip-
tion); Carvalho, 1958: 200 (world catalogue); Schuh, 
1995: 495 (world catalogue); Kerzhner & Josifov, 
1999: 24 (Palaearctic catalogue).

Material examined 
Croatia: Palagruza, 42.39222°N 16.25833°E, 19 
May 1949, Novak, paratypes 2♂♂ (AMNH_PBI 
00208572, AMNH_PBI 00208652), 1♀ (AMNH_PBI 
00208653) (MZH). Split, Dalmatia, 43.50000°N 
16.43333°E, Novak, paratype, 1♀ (AMNH_PBI 
00208651) (MZH). Palagruza, 42.39222ºN 16.25833ºE 
19 May 1949, Novak, 1♂, (UNSW_ENT 00026528).

France: París: Seine, 48.8ºN 2.3ºE, 100 m, 23 Nov 2006, 
ex. Erigeron canadensis (L.) Cronquist (Asteraceae), 
Matocq & Derzhansky, 1♂, (AMNH_PBI00209595) 
(MNHN); Audi: Leucate, 42.91030ºN 3.02816ºE, 
23 m, 1 Jun 1991, Pericart & Matocq, 1 ♀ (AMNH_
PBI00209596) (MNHN). 

Corsica:  Haute Corse: Barcaggio, Bord de mer, 
43.00616ºN 9.40129ºE, 5 m, 24 Nov 1999, Matocq, 1 ♂ 
(AMNH_PBI00209598) (MNHN). 

Greece : Laconie : Monemvassia : 36 .68760ºN 
23.05603ºE, 24 m, 5 May 1998, Magnien, Péricart & 
Matocq, 1♂ (AMNH_PBI00209597) (MNHN).

Diagnosis
Dicyphus tamaninii is recognized by the following com-
bination of characters: macropters and brachypters in 
both sexes (Wagner, 1951); body length 3.92–4.29 mm 
in macropterous males, 4.17–4.53 mm in macropter-
ous females; Wagner (1951) reported body length 
for brachypterous males (3.0–3.2 mm) and females 
(3.7–4.4 mm). Body stramineous with dark-brown 
markings, orange markings, sometimes with red high-
lighting (Fig. 33); dark brown X-shaped marking on 
frons+vertex not extending beyond medial angles of 
eyes; AI stramineous with reddish brown subbasal 
and subapical annulations; AII mostly stramineous, 
with apical 1/3rd dark brown; vertex and mesoscutum 
mostly orange; AI 1.22–1.70× longer than interocu-
lar distance in macropterous males; AII 1.01–1.21× 
longer than posterior width of pronotum in macrop-
terous males; left paramere with moderately robust 
and elongate apophysis, with spatulate crest narrow 
and elongate (Fig. 11C); aedeagus with three endoso-
mal lobes, with medial lobe with two to five small lobal 
sclerites, lateral lobes spinulate (Fig. 22A).

Redescription
Males. 

Coloration (Fig. 33): Dorsum mostly stramineous 
with orange and dark brown to fuscous markings, 
sometimes with red highlighting. Head: mostly 
s t r a m i n e o u s  w i t h  c o n t r a s t i n g  m a r k i n g s ; 
frons+vertex with a X-shaped reddish-brown 
marking, reaching the medial angle of eyes; clypeus 
dark brown highlighting; mandibular plates 
stramineous; maxillary plate dark brown; vertex 
orange; postocular margins of head orange broadly 
dark brown; gula and bucculae yellow. Antennae: AI 
mostly stramineous, with subbasal and subapical 
dark reddish brown annulations; AII mostly 
stramineous, with distal 1/3rd dark brown, narrowly 
and faintly brown at base; AIII and AIV concolorous, 
uniformly dark brown. Pronotum: collar whitish, 
translucent; callosite region mostly stramineous 
with variable embrownment; disk stramineous, 
translucent, sometimes humeral angles embrowned. 
Thoracic pleura and sterna: propleuron stramineous 
with dark brown transverse band, ventral margin 
whitish; mesobasisternum dark brown; mesepimeron 
whitish; metepisternum including brown evaporative 

Downloaded from https://academic.oup.com/zoolinnean/advance-article-abstract/doi/10.1093/zoolinnean/zly005/5003105
by guest
on 11 June 2018



72 J. A. SANCHEZ AND G. CASSIS

© 2018 The Linnean Society of London, Zoological Journal of the Linnean Society, 2018, XX, 1–77

areas mostly stramineous, sometimes with patches 
of medium to dark brown. Mesoscutum: mostly 
orange, with embrownment laterally. Scutellum: 
lateral angles broadly pale stramineous to whitish 
with narrow brown stripe along midline. Hemelytra: 
mostly stramineous with medium-brown to reddish 
brown markings/highlighting, including red to 
reddish brown spotting on exocorium associated with 
setal bases; with three pairs of medium-brown to 
reddish brown markings, each pair at corial fracture, 
apex of endocorium and tip of cuneus; membrane 
veins embrowned to sometimes red. Abdomen: venter 
mostly stramineous, often with faint medium brown 
banding laterally on pregenital sternites, sometimes 
with dark brown patches on pygophore. 

Structure: Only macropters examined. Head: 
interocular distance 1.27–1.47×  greater than 
eye width. Antennae: AI 1.22–1.70× longer than 
interocular distance; AII 1.01–1.21× longer than 
posterior width of pronotum. Pronotum: disk 1.27–
1.40× longer than callosite region. Male genitalia: left 
paramere apophysis moderately robust and elongate, 
with shaft weakly sinuate, with spatulate weakly 
denticulate on outer margin (Fig. 11C); aedeagus with 
three endosomal lobes, medial lobe with two to five 
small endosomal lobal sclerites, lateral lobes densely 
spinulate (Fig. 22A).

Females. Only macropters examined. Body length 
4.17–4.53 mm. Coloration, vestiture, texture and 
structure mostly as in males. Head: interocular dis-
tance 1.28–1.42× than eye width. Antennae: AI 1.29–
1.48× longer than interocular distance; AII 0.88–0.97× 
shorter than pronotum width. Disk 1.41–1.52× longer 
than callosite region. Abdomen: venter mostly strami-
neous, with faint brown markings laterally on pregeni-
tal sternites.

Measurements
See Table 4.

Distribution
We have examined specimens of D. tamaninii from 
Croatia, France and Greece (Fig. 33). Wagner (1951) 
reported the species to countries in the Mediterranean 
area: Croatia, Italy and Tunisia. Kerzhner & Josifov 
(1999) added Bosnia Hercegovina and Israel to the list, 
although it is quite likely that some of these records 
are misidentifications.

Host plants
Wagner (1974) reported D. tamaninii from Hyosciamus 
niger. Alomar et al. (1994) gave an extensive list of host 
plants belonging to multiple families: Amaranthaceae 
(Amaranthus sp.), Asteraceae (Calendula arvensis (Vaill.). 
L., Erigeron annuus, Centaurea sp. Galactites tomentosa 
Moench, Sonchus sp., Dittrichia viscosa), Boraginaceae 

(Borago officinalis L., Cynoglossum sp.), Chenopodiaceae 
(Atriplex sp.), Cistaceae (Cistus monspeliensis and Cistus 
salvifolius), Euphorbiaceae (Euphorbia sp., Mercurialis 
sp.), Geraniaceae (Geranium sp.), Malvaceae (Lavatera 
sp.), Solanaceae (Solanum nigrum), Rubiaceae (Galium 
sp.) and Urticaceae (Parietaria officinalis and Urtica sp.). 
Matocq & Derzhansky collected D. tamaninii on Erigeron 
canadensis (L.) Cronquist (Asteraceae) (this work).

Remarks
Wagner (1951) described D. tamaninii from speci-
mens collected by P. Novak in Croatia between 1945 
and 1949. Wagner placed D. tamaninii in his hya-
linipennis species-group and stated that it was very 
close to D. stachydis. Dicyphus tamaninii belongs to 
a group of species that possess an elongate apophysis 
of the left paramere and the endosoma has only small 
lobal sclerites (also D. rubicundus and D. bolivari). 
However, D. tamaninii has a significantly longer 
apophysis of the left paramere (530–600 ηm) than 
D. rubicundus (425–430 ηm) and D. bolivari (440–
450 ηm) (Figs 9C–F, 11A). These three species are 
similar externally, although in general D. rubicundus 
is darker (Fig. 33). Dicyphus rubicundus is endemic 
to the Canary Islands and is found only on Aeonium 
spp., whereas D. tamaninii is not. In contrast, the 
body size and external characters of D. bolivari and 
D. tamaninii strongly overlap, and species separation 
is based on differences in the male genitalia, espe-
cially the size of the left paramere and the number of 
endosomal lobal sclerites.

DICYPHUS TUMIDIFRONS RIBES, 1997 
(FIGS 5, 11D, 22B, 39)

Dicyphus tumidifrons Ribes, 1997: 27 (original descrip-
tion, Ribes, Blaco-Zumeta & Ribes, 1997); Kerzhner 
& Josifov, 1999: 24 (Palaearctic catalogue).

Materials examined 
Spain: Madrid: Aranjuez, 40.03194°N 3.60305°W, 
509 m, 28 Jul 1999, de la Rosa, 1♂ paratype (AMNH_
PBI 00206669). Zaragoza: Pina de Ebro, 41.48883ºN 
0.52696ºW, 159 m, 18 Jun 1989, ex. Lavatera triloba 
L. (Malvaceae), Ribes, 1♀ paratype (AMNH_PBI 
00341236) (ZISP), 1♀ 1♂ paratypes (J. Ribes, personal 
collection).

Diagnosis 
This species is recognized by the following combin-
ation of characters: macropterous and brachypter-
ous morphs; small species, body length 2.91–3.09 mm 
in macropterous males, 2.04 mm in brachypterous 
males, 3.18 mm in macropterous females, 2.35 mm 
in brachypterous females; body generally pale yellow, 
with very few dark markings (Fig. 5); AII shorter than 
width of posterior margin of pronotum; left paramere 
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small, arcuate, with outer margin minutely den-
ticulate (Fig. 11D); endosoma without sclerotization 
(Fig. 22B).

Redescription 
Males. Macropters and brachypters examined. 

Coloration (Fig. 5): Body whitish to stramineous, with 
minor brown markings; pronotum, thoracic pleura and 
sterna, mesoscutum, scutellum and abdominal venter 
uniformly stramineous. Head: mostly stramineous, 
with whitish markings adjacent to medial margin 
of eyes; frons + vertex with a faint V-shaped brown 
marking, reaching middle of eye at most; clypeus, 
bucculae, lateral plates, gula and postocular 
margins stramineous. Antennae: AI and AII mostly 
stramineous, with weak subapical reddish annulation 
on AI, apex of AII with faint red annulation; AIII and 
AIV pale brown. Hemelytra: stramineous, with faint 
reddish brown spotting at base of setae; faint brown 
markings on corial fracture, apex of endocorium and 
tip of cuneus, sometimes with weak red highlighting 
yellow translucent, with six dark spots, two on each 
coria and one on the cuneus; membrane non stained, 
veins pale yellow. Legs: yellow with brown spotting on 
femora; third tarsal segment fuscous. 

Structure: Head: interocular distance 2.84–3.17× greater 
than eye width in macropters, 2.89× in brachypters. 
Antennae: AI short, 0.69–0.96× greater than interocular 
distance in macropters, 0.96× in brachypters; AII 
0.64–0.70× longer than posterior width of pronotum in 
macropters, 0.85× in brachypters. Pronotum: disk 1.35–
1.41× longer than callosite region in macropters, 0.73× 
in brachypters. Male genitalia: left paramere apophysis 
short and strongly recurved, with weakly expanded 
spatulate apex, with outer margin denticulate (Fig. 11D); 
endosoma without sclerotization (Fig. 22B).

Females. Macropters and brachypters examined. 
Coloration, vestiture, texture and structure mostly 
as in males. Head: interocular distance 3.08× greater 
than eye width in macropters, 3.16× in brachypters. 
Antennae: AI 0.91× longer than of interocular distance 
in macropters, 0.79× in brachypters; AII length 0.62× 
longer than posterior pronotal width in macropters, 
0.80× in brachypters. Pronotum: disk 1.59× longer than 
callosite region in macropters, 0.81× in brachypters.

Measurements
See Table 4.

Distribution
This species is only known from Spain (Ribes et al., 
1997) (Fig. 39).

Host plants
Known from Lavatera triloba L. (Malvaceae) (Ribes 
et al., 1997).

Remarks
Ribes (Ribes et al., 1997) described D. tumidifrons from 
Zaragoza, Spain. We had the opportunity to examine 
five specimens of this species, and confirm it as a valid 
species. This species is highly autapomorphic, having 
very small eyes and a correspondingly broad interoc-
ular distance. It is also easily distinguished from all 
other Western Palaearctic species of Dicyphus by the 
absence of sclerotization on the endosoma. Ribes et al. 
(1997) indicated that it was difficult to place D. tumid-
ifrons in the species-groups of Wagner (1951), and 
regarded the left paramere as atypical for the D. hya-
linipennis species-group. We have examined speci-
mens of African Dicyphus species from Uganda that 
also lack on sclerotization in the endosoma, but these 
taxa are much larger than D. tumidifrons.
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SUPPORTING INFORMATION

Additional Supporting Information may be found in the online version of this article at the publisher’s web-site:

Table S1. Body measurements of males and females of Dicyphus (Dicyphus) species. Direct measurements: HW, 
head width; HL, head length; EyeW, Eye width; IO, interocular distance; A1, A1 length; A2, A2 length; A3, A3 
length; A4, A4 length; CW, collar width; PCL, collar length; CRL, callosite region length; DRL, disk length; PW, 
pronotum width; PL, pronotum length; SW, scutelum width; SL, scutelum length; CL, Cuneo length; HemL, heme-
litral length; TIBL, tibial length; FL, femur length, CHL, clypeus-hemelytral length; TL, total length. Ratios: 
A1:IO, A1 length:interocular distance; A1:HW, A1 length:head width; A2:PW, A2 length:pronotum width; A2:HW, 
A2 length:head width; IO:EW, interocular distance:eye width; HL:PL, head length:pronotum length; DRL:CRL, 
disk length:callosite region length; CRL:PCL, callosite region length:collar length.
Table S2. Body measurements of males and qualitative characters of Dicyphus (Dicyphus) species used in the 
Ctree analyses. Body measurements and ratios codes as in Table S1. For qualitative codes see Ctree analyses in 
the methodology section.
Table S3. Genetic distances [Kimura-two-parameter (K2P)] between the specimens used in the molecular analy-
ses: Dicyphus (Dicyphus) species and outgroups.
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