
© Biologiezentrum Linz/Austria; download unter www.biologiezentrum.at

The family Cixiidae SPINOLA 1839 
(Hemiptera: Fulgoromorpha) - a Review 

W.E. HOLZINGER, A.F. EMELJANOV & I. KAMMERLANDER 

Abstract 

We present a short survey of the pre

sent knowledge of the family Cixiidae. A 

generic checklist, including data on their 

distribution in main zoogeographical regi

ons and (estimated) species numbers is 

presented. The morphology of the inner 

female genitalia, of the wax pore plates 

and of some enigmatic sensory organs are 

poorly known today. We give a short 

description of their general structure and 

their variability within the family, as far as 

it is known. In addition, data on cixiid 

ecology and on their economic importance 

are summarized and hints on recent keys 

for the identification of cixiids are provi

ded. 
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Fig. 1: 
Increasing knowledge on biodiversity 
in cixiids, represented by the number 
of described genera of Cixiidae bet
ween 1800 and today. 
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Female genitalia 

The wide range of variability in the male 

genitalia is very well known. In contrast to 

those, only very few studies on the female 

genitalia have been carried out yet. With the 

exception of the shape of the ovipositor (e. g. 

figs. 2.A-C,6.A, 6.B, 7.A, 7.B), characters of 

the female genitalia were rarely included in 

morphological and phylogenetic studies; thus, 

in many taxa, the identifica

tion of females is hardly pos

sible. 

The inner ectodermal 

structures of female cixiids 

have been described by IVA

NOV ( 1928) for the first time. 

later, REMANE & ASCHE 

(1979) studied their appea

rance and variability in spe

cies of the genus Cixius from 

the Azorean Islands, and 

BOURGOIN ( 1993) gave a 

detailed description of the 

female genitalia in Cixius 
nervosus L. The female geni

talia of Hyalesthes are figured 

and described by HOCH & 
REMANE ( 1985) and SFORZA 

& BOURGOIN (1998). 

A comparatively plesio

morphic configuration in 

cixiids is shown in fig. 2.A: 

A medium-sized ovipositor 

slightly curved upwards, 

consisting of (in the termi

nology of BOURGOIN & 
HUANG 1991 and BOURGOIN 

1993) paired gonoplacs, 

gonocoxae VIII and IX, and gonapophyses 

VIII and IX. The ectodermal genital duct 

opens between gonapophysis VIII and XI into 

the so-called vestibulum. Dorsally the vestibu

lum is closed by the basal apodeme of the 

gonapophysis IX and ventrally by the dorsal 

wall of the pregenital fold. The latter bears 

ventrally the stemite VII and dorsally a (redu

ced) stemite VIII. 

Inwards, the vestibulum opens through 

the gonoporus into the posterior vagina. 

Sclerotized plates situated on the walls of the 

posterior vagina might be of high diagnostic 

value at the species level, as is exemplarily 

shown in Azorean Cixius species by REMANE 

& ASCHE (1979). 

The anterior vagina bears two dorsal 

diverticula - the bursa copulatrix ductus lea

ding into the bursa copulatrix, and the sperma

theca. The latter might be divided into four 

parts: ductus receptaculi, diverticulum ductus, 

pars intermedialis and glandula apicalis (after 

BoURGOIN 1993; see fig. 2.A). 

Several modifications are notable in diffe

rent Cixiid taxa: Reductions and enlargements 

within the ovipositor complex are well known 

(e. g. EMELJANOV 1971, 1995, HOCH & REMA

NE 1985; see figs. 3.C, 3.E, 7.A, 7.B). In addi

tion, also the inner genitalia structures show a 

wide range of morphological diversity. The 

ductus receptaculi of Cixius, Tachycixius and 

related taxa is twirled like a helix (BoURGOIN 

1993, HOLZINGER 2002 in press, IVANOV 1928, 

REMANE & ASCHE 1979; see figs. 4 and 5). 

Instead of this helix, the medial part of the 

ductus receptaculi is expanded to a large bub

ble in two Cixus species of the subgenus Scioci-

Fig. 2: 
Female genitalia structures in Cixiidae, 
sternite VII omitted. Scale bar = 0.5 mm 
A: Dystheatias fuscata KIRKALDY. 

be = bursa copulatrix, va = vagina, 
dr = ductus receptaculi, dd = diverticu
lum ductus, pi = pars intermedialis, 
ga = glandula apicalis, stVIII = sternite 
VIII, gc = gonocoxa VIII, gp = gonoplac, 
gVIII = gonapophysis VIII, giX = gona
pophysis IX. 
8: Pintalia erecta METCALF (see also 
fig. 3.A). 
C: Bothrioceretta nigra Fowler (see 
also fig. 3.8). 
0: Euryphfepsia cocos MUIR. 
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Fig 3: 
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H tlw hu,,l C••rul,urt'l: '' J1•11n~ll\~h -rn.rllo:r 
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••I the '1:c t~lrh~ hur'·''-''rul,ttn~ • ,, ,,hxr.cd 
Ill ilolhn .. ,:aac.r ( 11!!. 2 ( ), ~ .. l<l<l\llt~ .mJ 
l ull!mt1 In til 'J'n.ll'' ''' l't"n1 "ttrml ,·x,unr· 

0 

Female genitalia in Cixiidae. Scale bar= 0.5 mm 

ncJ .• 1 >;I)ITir,lr,l(l\ cJ1 •llnrll' (r!.:•II'ITI<)tfhK ') 

>:••nll..:ur.tltl •n '•I tho: mn,·r tcm.tl,· !!<'nll.th 1 '' 

rt<''<'nt. •lrl .. )u~h dw •'lltcr p.m- ,,, th,· km•· 

,,. i.!Cillf.th,l lol IJ'l''lf<lf, 'l'l: ,rl't>l l', IIlli 1\ 1\ 

rlu,, ·t'~ reltl\\) ,,r,· hl!!hh ol('ll!lll rrht .. 

A utmpr,·h~n-1\t' -tu•h .u rht:"<' •trlldllf<'' 

rndtlkrl'lll ltxuJ !!t'nl.'rt m,l m ,tr!clliJ'l ••I 1 

A: Abdomen of Pintalia erecta M ETCAlF, laterocaudal view (see also fig. 2.8; SEM-Photo: E. STABEiffiiEINER). 
B: Abdomen of Bothrioceretta nigra FowLER, laterocaudal view (see also fig . 2.C; SEM-Photo: E. STABEiffiiEJNER). 
C: Abdomen of Muirolonia metallicus FowLER, laterocaudal view (SEM-Photo: E. STABEiffiiEtNER). 
D: Female genitalia structures in Cixius stigmaticus GERMAR, sternite VII omitted. 
E: Female genitalia structures in Reptalus panzeri Lorw (see also fig. 7.A), sternite VII omitted. 

116 



© Biologiezentrum Linz/Austria; download unter www.biologiezentrum.at

Fig. 4: 
Female genitalia in 
Tachycixius pilosus 
Ouv1ER, prepared as 
described in BouR
GOIN (1993) and 
stained with 
wChlorazol black E" 
(Photo: 
I. I<AMMERLANDER). 

Fig. 5: 
The helix-twirled 
part of the ductus 
receptaculi in 
Tachycixius pilosus 
OUVIER, has 8 outer 
windings. 
(Photo: 
I. KAMMERLANDER). 
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Fig. 6: 
Wax plates on tergite IX m 
adult females of the genus 
Cixius: The wax plate is 
covered with . sieve-plate• 
wax pores (,.sp• ). These 
pores a formed by subsided 
plates (. p• ) pierced by 
several capillary tubes 
("ct• ) and enclosed by chiti
nous side walls (. w • ). 
Below the chitinous plate 
(. cp• ), a layer of glandular 
cells (. gc• ) and a layer of 
. subglandular- cells ( .. sc•) 
are present. The wax 
thread (" wf•) produced by 
this pore consists of several 
smaller filaments wound 
like a rope (5-uLC 1929). 
A. Cixius simi/is KIRSCHBAUM, 

abdomen from behmd 
(SEM·Photo: E. STAS£HTH£1N£~). 

B: Cixius fadon fENNAH, 
abdomen from behind 
(SEM·Photo: E. STABf.NTHEINER). 
C: Cixius simi/is KiRSCHBAUM, 

marginal area of the wax 
plate 
(SEM-Photo: E. STA!If.NTHEINER). 
D: Cixius nervosus L, 
wax pores in higher mag
nification • 
(SEM-Photo: E. STABENTHEINER). 
E: Cross section of a wax 
plate of Cixius nervosus L.; 
after Sutc (1929), modified. 
F: Cross section of a the 
chitinous surface of the 
wax plate of Cixius nervo
sus L.; redrawn after Sutc 
(1929), modified. 
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In .tJult• <•I Cmu.1 .md -n·a.tl ••thcr CtXI· 

d It' !!t:nt:r.t, tht· 1\,t\ pl.l!t' 1• ,, Jll•>ft' or lc" l.tr· 
!!l', hnmo\:!t.:lllltt' trt.: t, u11 crnl "uh untl<>rm 

,.•It'' l"·t·L~tl'" \\ ·tx port•• and Jt,tt:r~·J h.m, 
(ftc•. tl ~. () Rl In luglll'r m.tcn 11-. Ill• n, tht 
\\,tx por..-, .tr<' dc.trh ',,,hie 111 tht '-[\1 !Itt!• 
o.< ', o.D) f.,tch ,,! rht "·'" rhr. ,J, rr• luccJ 

11\ tlOl' ol thl'•t.: pt'rl'' tt•n''''' ,,, -cll'r.ll •m.d
lcr ltl.m11:nt• Wt •unJ like ,1 ftlf'l' !ftc 6.Fl An 
cxtdlcnt J.-.rtpth>n •'' dw ht•ltl!.•c••·" '1n1v 

I lilt l•f tht:•t W.tX J'(lft.:' ,md \\.IX gl.mJ, I• pr!>· 

1 1JeJ h ~ (}O~O. •cl' ltc•. hE, h.Fl: Chtrt· 

"'"'' •t.lt \\.til• t•nd•"•' a •uhtd..:,] ri.Hl' ptcrccJ 
I\ •t'lcral c.trtll.tn tu!x-,, ln"t.k• (pruxtm.tlh) 

ol rht• chtllOt>ll' rtm~ •. tl..t~cr pf dmdul.tr tell· 

,, rrt.:•t•nt E\'cq W.l:\ rc•re ,, m.unramc.l "' 

nn..- u:ll,)t tht• Lt~t·r. llt•'•l' cLmJultr tell' .trc 

•IWoHl'<l,,n ,tn•• h,·r untullul.tr l.t~cr ''' .. •ub

cl.mJul.tr" "dl, \SILt J92lJ). 

Fig. 7: 
Wax plates on tergite IX in 
adult females of the genera 
Repralus and Afrorepta/us 
(Pentastirini): The wax pla
te is divided into a central 
.hairy" and a lateral 
.. smooth" part (A, B). In the 
central part, multi-pointed 
hairs (.,h") are surrounded 
by .. large circular-cleft wax 
pores" (..lcp"). Around the
se, groups of three wax 
pores can be recognized, 
each consisting of two 
.. sieve-plate" wax pores 
( .. sp") and one .. small circu· 
far-cleft wax pore" (scp") 
emerging in the wall sepa
rating the two sieve-plate 
pores. 
A: Repralus panzeri Loew, 
abdomen from behind 
(SEM·Photo: E. STAB£N~!INER). 

B: Afroreptalus rustenburgi 
SYNAIIE, abdomen from 
behind 
(SEM·Photo: E. STABEN~EINER). 

C, 0 : Reptalus panzeri 
Loew, central part of the 
wax plate with large, mul
tt-pointed hairs in two dif
ferent magnifications 
SEM-Photo; E. STAB£HTHElllER). 

E: Central area of the wax 
plate of Reptalus cuspida
tus FIEBER, top view. From 
SULC (1929). 
F: Central area of the wax 
plate of Reptalus cuspida
tus FIEBER, cross section of 
cell bearing a multi-pointed 
hair, and its adjacenting 
cells. Redrawn after SuLc 
(1929), modified. 
G: Afroreptalus rustenburgi 
5YNAVE, detail Within the 
central part of the wax pla
te: A large hair, surrunded 
by )arge circular-cleft wax 
pores" 
(SEM·Photo: E. STAIIENTMElNER). 
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Fig. 8: 
In the lateral parts of the 
wax plate in female 
Reptalus panzeri LoEW, 
.. medium-sized circular-deft 
wax pores" (~mcp"). and 
complexes of two sieve
plate pores ( .. sp") and one 
central .. small circular-cleft 
wax pore" (scp") are pre
sent. 
A: Reptalus panzeri Loew. 
lateral part of the wax pla
te, lateral view 
(SEM ·Photo: E. STABEIITiiEINER). 

8: Reptalus panzeri Lo£w, 
lateral border of the wax 
plate 
(SEM ·Photo: E. STABEIITiiEINI;II). 

C: Reptalus panzeri LoEw, 
lateral part of the wax pla
te, frontal view 
(SEM·Photo: E. STABEIITiiEINEA). 

0: Reptalus panzeri LoEW: 
A .. medium-sized circular
cleft wax pore" surrounded 
by complex wax cells bea
ring two .,sieve-plate" 
pores and a central .. small 
circular-cleft wax pore" 
(SEM·Photo: E. STABENTIIEINEA). 

E: Cross section of a wax 
plate of Reptalus cuspida· 
tus FIEBER: Three different 
pore types - medium-sized 
circular-cleft wax pores 
(mcp), sieve-plate pores 
(sp) and small circular-cleft 
wax pores are distinguisha
ble in the chitinous surface 
layer (ch). Proximally. a lay
er of glandular cells ( .. gc") 
and clusters of .. subglandu
lar" cells ( .. sc") are present. 
Redrawn after UlC (1929). 
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Fig. 9: 
Wax glands on tergites VI • 
VIII in Cixiidae nymphs. 
A: Wax plates on tergites 
VI • VIII of a Pentastirini 
nymph, overview 
(SEM·Photo: E. STAB£NTHEI>IER). 

B: Wax plate on t.ergite VIII 
of a Pentastirini nymph, 
overview: The plate is divi· 
ded in six fields by small 
keels posessing one or two 
sensory pits 
(SEM·Photo: E. STABENTHEINER). 

C: Pentastirini nymph. 
detail of a wax plate in hig· 
her magnification 
(SEM·Photo: E. SrAeENTH(INER). 

0 : Pentastirini nymph, .,flo· 
wer-like* wax moulding 
organs 
(SEM·Photo: E. 5TAB£NTHEINEA). 

E: Surfa'"e of a .,flower-like" 
wax moulding organ of 
Reptalus panzeri LoEW, 
cross section. From SuLc 
(1928). 
F: same as E, top view. 
From SuLc (1928). 
G: Reptalus panzeri, wax 
gland, cross section. From 
SuLc (1928), modified. 
~cc~ = central cell. 
H: Wax thread produced by 
a .flower-like~ wax moul· 
ding organ of Reptalus 
panzeri Loew: From SuLc 
(1928). 
1: .,Flower-like• wax moul· 
ding organ of Cixius nervo
sus L, top view. From Sutc 
(1928). 
J: Surface of a .flower-like" 
wax moulding organ of 
Cixius nervosus L., cross 
section. From Sutc (1928). 
K: Cixius nervosus L., wax 
gland. cross section. From 
~utc (1928), modified . • cc" 
= central cell, .pc" = peri· 
pheral cell •. 
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ons are known of three species: Cixius nervo
sus, Reptalus panzeri and Haplaxius mulus 
(SULC 1928, POPE 1985). 

In Reptalus panzeri, the flower-like structu

re visible from above consists of a funnel-sha

ped disc with one large pore in the center, 10 

very small in an inner and 20 large and elon

gate pores in an outer circle. Above the cen

tral pore, an elongate chitinous ,ball" is pre

sent. Outside of the disc, two elevated circular 

,walls" are adjacenting; the outer wall is 

mounding in 8 to 12 risen ,petals", each with 

a small pore (Fig. 9.E and F). 

The wax thread produced by this organ is 

figured in fig. 9.H. It consists of a central hol

low cylinder, surrounded first by ten very fine, 

zigzag wound wax filaments (only two are drawn 

in fig. 9.H!) and second by a larger hollow 

cylinder produced by the mentioned large, 

elongate wax pores. On the surface of this out

ward cylinder, pretzel-shaped wax filaments 

produced by the petal pores are recognizable. 

The cell complex maintaining the wax 

moulding organ is described again by SULC 

(1928): The glandular cells are formed by one 

large central cell (,cc") and 8 to 12 surroun

ding smaller cells per wax moulding organ. As 

in wax plates of adults, subglandular cells 

aggregated to clusters are lying below these 

central cells. 

The flower-like wax moulding organs of 

Cixius are simpler than in Reptalus (Fig. 9.1 -

K): Instead of a funnel-shaped disc, a flat disc 

without central pore and central ball is pre

sent. Laterally 20 pores are visible, and addi

tional very small pores are supposed on the 

disc outside of these larger pores. The lateral 

parts of the organ is very similar to those in 

Rep talus. 

The wax thread produced by this organ 

also consists of a central hollow cylinder. The 

surface of this cylinder is covered by many 

thin spiral wax filaments, and outside of this 

filament layer, very small hollow spiral wax 

pieces are arranged. 

In Cixius, the cell complex is simpler: the 

glandular cells are similar, consisting of one 

large central cell (,cc") and 8 to 12 surroun

ding smaller peripheral cells (,pc") per wax 

moulding organ. According to SULC (1928), 

subglandular cells are missing. 

The aims of these wax products in cixiids 

and other Fulgoromorpha are not sufficiently 

clarified yet, experimental studies are lacking 

completely (see also O'BRIEN 2002, in this 

volume). They may protect against wetting 

and desiccation, especially in nymphs. SULC 

(1928) describes, that nymphs of Reptalus pan
zeri covered the walls of their burrows with 

wax by ,wagging" with the abdomen. In 

adults, the wax filaments are supposed to pro

tect against getting smudged with own honey

dew, and might cover eggs and protect them 

against desiccation. Also protection against 

enemies is assumed. 

Enigmatic sensory organs 

The sensory organ equipment of cixiids 

(and other Fulgoromorpha taxa) is impressive, 

but the morphology and function of these 

structures are still unclear in many cases. 

Perhaps the comparatively best investigated, 

but still insufficiently known, sensory organs 

are those of the antennae (see MARSHALL & 
LEWIS 1971, BoURGOIN & DEISS 1994, SHIH & 
YANG 1996). 

Beyond the antennae, sensory organs can 

be found on different parts of the body (see 

larval descriptions in e. g. CUMBER 1952c, 

SULC 1928, WiLSON & TSAI 1982, WiLSON et 

al. 1983 and YANG & YEH 1994): Sensory pits 

with horizontal hairs (fig. IO.A - C) are the 

most numerous, present on tergal parts in 

nymphs in most families, and showing a wide 

range of morphological variation. A compre

hensive description and discussion is given by 

EMELJANOV ( 2001). The function of these sen

sory pits is unclear; SULC (1928) considers 

them to obtain information about atmosphe

ric humidity. 

Studying nymphs of Cixius nervosus, SULC 

(1928) also found several very long, thin hairs 

on the lateral parts of the stemites V and VI 

(fig. 10.0). He called them ,anemestheterias" 

and assumed a sensory function concerning air 

movements. 

Very eyecatching processes are present in 

Bennini and Bennarellini (PENNY 1980, EMEL

JANOV 1989). In Bennini, obviously sensitive 

structures are present at the top of the long, 

rod-shaped process (fig. 10.E, IO.F). Again, 

the function of these structures remains com

pletely unknown. 
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Phylogeny, Classification and 
Identification 

Generic checklist 

:\ J"h"thl~· t'l •>lull"n.tl)' ,._~·n.trh) .. t 1 ht• 
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tn prep.). 

Fig. 10: 
Enigmatic sensory organs in Cixiidae. 
A: Head and pronotum of a Cixiini nymph in dorsolateral 
view. Sensory pits with horizontal hairs are accumulated 
laterally on head and pronotum. 
8: Penstastirini nymph with sensory pits mainly on the late
ral borders of the head. 
C: Sensory pit in higher magnification. 
D: Cixiini nymph. Sulc (1928) called those very long, thin 
hairs situated in low numbers on the lateral parts of the 
sternites V and VI wanemestheteria". 
E: Tip of the abdominal lateral projection of Bennaria prae
stans WAUCER with sensory organ. 
F: As fig. E, distal part in higher magnification 
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Table 1: 
Cixiidae genera of the world: A preliminary checklist, with comments on distribution in zoogeographical regions and estimated species 
numbers. Taxa are arranged in alphabetical order within higher groups. Abbreviations: Pa = Palaearctic, Na = Nearctic, Et = Ethiopian, 
Or = Oriental, Au = Australian and Oceanic, Nt = Neotropical Region. spp = estimated number of hitherto described species. A compre
hensive checklist of the family Cixiidae is in preparation (EMEUANOV in prep). 

Note: (1) Species occuring both in the Palaearcic Region and in Taiwan are signed as "Palaearctic", taiwanese endemics and species 
recorded from Taiwan and the Oriental Region are signed as "Oriental". 
(2) At the present state of knowledge, it is unclear whether the genus Bodecia WALKER 1870 (T. gen.: B. varipes WALKER 1870) belongs to 
the family Cixiidae or to another Fulgoromorpha family. 

Pa Na Et Or Au Nt I spp j 
1. Subfamily Borystheninae EMEUANOV 1989 

Borysthenes STAL 1866 + + >20 
(T. gen.: Cixius finitus WALKER 1857) 
Syn.: Barma DISTANT 1906 
(T. gen.: B. diversa DISTANT 1906) 
Syn.: Vademela MELICHAR 1914 
(T. gen.: II. fusconotata MELICHAR 1914) 

2. Subfamily Bothriocerinae MUIR 1923 

Bothriocera BURMEISTER 1835 + + -40 
(T. gen.: B. tinea/is BURMEISTER 1835) 
Syn.: Adana STAL 1856 
(T. gen.: A. westwoodi STAL 1856) 

Bothrioceretta CALDWELL 1950 + 4 
(T. gen.: Bothriocera nigra FowLER 1904) 

Syn.: Adanella FENNAH 1971 
(T. gen.: Bothriocera albidipennis FowLER 1904) 

3. Subfamily Cixiinae SPINOLA 1839 

1. Tribe Andini EMEUANOV 2002 

Andes STAL 1866 + + + + >100 
(T. gen.: A. undulatus STAL 1870) 
Syn.: Leirioessa KIRKALDY 1907 
(T. gen.: L. tortriocomorpha KIRKALDY 1907) 

Parandes MuiR 1925 (T. gen.: P. simp/us MuiR 1925) + 1 

2. Tribe Bennarellini EMEUANOV 1989 

Amazobenna PENNY 1980 + 1 
(T. gen.: A. reticulata PENNY 1980) 

Bennarel/a MUIR 1930 + 2 
(T. gen.: B. bicoloripennis MUIR 1930) 

3. Tribe Bennini METCALF 1938 

Benna WALKER 1857 + -10 
(T. gen.: B. capitu/ata WALKER 1857) 

Bennaria MELICHAR 1914 
(T. gen.: B. bimacu/ata MELICHAR 1914) + -10 

4. Tribe Brixidiini EMEUANOV 2002 

Brixidia HAGLUND 1899 
(T. gen.: B. nebulosa HAGLUND 1899) 

5. Tribe Brixiini EMEUANOV 2002 

Brixia STAL 1856 

I + I 
+ -120 

(T. gen.: Derbe natalico/a STAL 1855) 
Syn.: Triopsis Signoret 1860 (T. gen.: T. fasciata SIGNORET 1860) 

I 
Syn.: Curiatius DISTANT 1917 
(T. gen.: C. insignis DISTANT 1917) 
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I Pa Na I Et Or Au Nt spp 

Caffrocixius FENNAH 1967 

I I 
+ I 

6 
(T. gen.: C. personatus FENNAH 1967) 

lnnobindus JACOBI 1928 + 1 
(T. gen.: I. multimaculatus JACOBI 1928) 

lthma FENNAH 1969 + 3 
(T. gen.: I. charondas FENNAH 1969) 

Melandeva DISTANT 1906 + 1 
(T. gen.: M. ocel/ata DISTANT 1906) 

Solonaima KIRKALDY 1906 + 13 
(T. gen.: S. solonaima KIRKALDY 1906) 
Syn.: Talaloa DISTANT 1907 
(T. gen.: T. pallescens DISTANT 1907) 

Typh/obrixia 5YNAVE 1953 + 1 
(T. gen.: T. namorokensis SYNAVE 1953) 

Undarana HOCH & HOWARTH 1989 + 6 
(T. gen.: U. tamborina HOCH & HOWARTH 1989) 

I 6. Tribe cajetini EMEUANOV 2002 

Cajeta STAL 1866 + 1 
(T. gen.: C. singularia STAL 1866) 
Syn.: Bathymeria MuiR 1922 
(T. gen.: 8. he/msi MUIR 1922) 

7. Tribe Cixiini SPINOLA 1839 

Achaemenes STAL 1866 + -40 
(T. gen.: A. notatinervis STAL 1866) 

Aka WHITE 1879 + 7 
(T. gen.: Cixius finitimus WALKER 1858) 

Ani/a DISTANT 1906 + 2 
(T. gen.: A. fu/iginosa DISTANT 1906) 

Ankistrus TsAUR & Hsu 1991 + 7 
(T. gen.: A. montanus TsAUR & Hsu 1991) 

Apartus HOLZINGER 2002 + 2 
(T. gen.: Neocixius michalki WAGNER 1948) 

Ase/geoides DISTANT 1917 + + 4 
(T. gen.: A. insu/aris DISTANT 1917) 

Asotocixius KRAMER 1983 + 1 
(T. gen.: A. diopter KRAMER 1983) 

(a/amister KIRKALDY 1906 + 1 
(T. gen.: C. obscurus KIRKALDY 1906) 

Cermada EMEUANOV 2000 + 9 
(T. gen.: Cixius kermadecensis MYERS 1924) 

Chathamaka LARIVIERE 1999 + 1 
(T. gen.: Ch. andrei LARIVIERE 1999) 

Chidaea EMEUANOV 2000 + 3 
(T. gen.: Ch. dayi EMEUANOV 2000) 

Cixiosoma BERG 1879 + 3 
(T. gen.: C. p/atense BERG 1879) 

(ixius LATREILLE 1804 + + + + + + >260 
(T. gen.: Cicada nervosa_liNNAEus 1758) 
Sg. Acanthocixus WAGNER 1939 
(T. gen.: C. carniolicus WAGNER 1939) 
Sg. A/cixius EMEUANOV 1992 
(T. qen.: Cixius stiqmatica/is MELICHAR 1911) 
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I Pa I Na Et Or I Au I Nt spp 

Sg. Ceratocixius WAGNER 1939 i 
(T. gen.: Cicada cunicularius lrNNAEUS 1767 

I Sg. lssomimus JACOBI 1910 
(T. gen.:/. meruanus JACOBI 1910) 
Sg. 0/ibroma EMEUANOV 1964 
(T. gen.: 0. nitidum EMEUANOV 1964) 
Sg. Orinocixius WAGNER 1939 
(T. gen.: Cixius heydeni KIRSCHBAUM 1868) 
Sg. Paracixius WAGNER 1939 
(T. gen.: Cixius distinguendus KiRSCHBAUM 1868) 
Sg. Pseudocixius CALDWELL 1950 
(T. gen.: P. bandarus CALDWELL 1950) 
Sg. Sciocixius WAGNER 1939 
(t. gen. Flata stigmatica GERMAR 1818) 
Sg. Tetracixus RrBAUT 1960 
(T. gen.: Cixius lineolatus RrBAUT 1960) 
Sg. Ussuricixius VrLBASTE 1968 
(T. gen.: Cixius remmi VrLBASTE 1968) 

Discophorellus TsAuR & Hsu 1991 + 1 
(T. gen.: D. majorTsAUR & Hsu 1991) 

Flachaemus VAN STALLE 1986 + 8 
(T. gen.: F. mosselensis VAN STALLE 1986) 

Gonophal/us TsAUR & Hsu 1991 + 1 
(T. gen.: G. trinus TsAUR & Hsu 1991) 

lolania KrRKALDY 1902 + 7 
(T. gen.: /. perkinsi KIRKALDY 1902) 

Koroana MYERS 1924 + 4 
(T. gen.: Cixius rufifrons WALKER 1858) 

LeadesJAcoBr 1928 + 1 
(T. gen.: L. rufinus JACOBI 1928) 

Leptolamia METCALF 1936; n. nov. pro Leptoch/amys KrRKALDY 1907, n. praeocc. + 1 
(T. gen.: L. compressa KIRKALDY 1907) 

Macrocixius MATSUMURA 1914 + + 2 
(T. gen.: M. giganteus MATSUMURA 1914) 

Malpha MYERS 1924 + 2 
(T. gen.: M. muiri MYERS 1924) 

Micro/edrida FOWLER 1904 + + 6 
(T. gen.: M. asperata FowLER 1904) 

Monoma/pha EMEUANOV 2000 + 2 
(T. gen.: M. gratiosa EMEUANOV 2000) 

Nanocixius WAGNER 1939 + 1 
(T. gen.: Cixius discrepans FIEBER 1876) 

Neocixius WAGNER 1939 + 1 
(T. gen.: Cixius limbatus SIGNORET 1862) 

Pachyntheisa FOWLER 1904 + 2 
(T. gen.: P. concinna FowLER 1904) 

Platycixius VAN Dum 1914 + 1 
(T. gen.: P. ca/vus VAN Dum 1914) 

Sardocixius HOLZINGER 2002 + 1 
(T. gen.: Trirhacus formosissimus CosTA 1883) 

Semicixius TsAUR & Hsu 1991 + 1 
(T. gen.: 5. denticulus TsAUR & Hsu 1991) 

Simp/icixius HOLZINGER 2002 + 1 
(T. gen.: Trirhacus trichophorus MELICHAR 1914) 

Sphaerocixius WAGNER 1939 + 1 
(T. gen.: Cixius globuliferus WAGNER 1939) 
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Pa I Na I Et Or I Au I Nt I spp 

Stegocixius KRAMER 1983 

I 
+ 

I I 
1 

(T. gen.: S. /oohites KRAMER 1983) 

Tachycixius WAGNER 1939 + 25 
(T. gen.: Fu/gora pilosa OUVJER 1791) 
Syn: Siculus DLABOLA 1981 syn. nov. 
(T. gen.: S. osellai DLABOLA 1981) 

Trirhacus FIEBER 1875 + 4 
(T. gen.: T. setulosus FIEBER 1876) 

8. Tribe Duiliini EMEUANOV 2002 

Duilius STAL 1858 + + -25 
(T. gen.: D. tenuis STAL 1858) 
Syn.: Hemitropis FIEBER 1866 
(T. gen.: H. bipunctata FIEBER 1866) 
Syn.: Hap/acha LETHIERRY 1874 
(T. gen.: H. seticu/osa LETHIERRY 1874) 
Syn.: Duiliopsis BERGEVIN 1933 
(T. gen.: D. ba/achowskyi BERGEVIN 1933) 
Syn.: Bitropis DLABOLA 1985 
(T. gen.: Hemitropis fasciata HoRvATH 1894) 

9. Tribe Eucarpiini EMEUANOV 2002 

Ado/endana DISTANT 1917 + + 2 
(T. gen.: A. typica DISTANT 1917) 

Bajauana DISTANT 1907 + >50 
(T. gen.: Brixia rufula WALKER 1870) 
Syn.: Australoma KIRKALDY 1907 
(T. gen.: A. austrina KIRKALDY 1907) 

Caneirona DISTANT 1916 + 1 
(T. gen.: C. maculipennis DISTANT 1917) 

Di/acreon FENNAH 1980 + 16 
(T. gen.: Dystheatias orphus FENNAH 1956) 
Sg. Eluzalmon FENNAH 1980 
(T. gen.: Dilacreon (f.) caudatus FENNAH 1980) 

Dystheatias KIRKALDY 1907 + + -20 
(T. gen.: D. beecheyi KIRKALDY 1907) 
Syn.: Quirosia KIRKALDY 1907 
(T. gen.: Q. vitiensis KIRKALDY 1907) 
Syn.: Epaustraloma FENNAH 1950 
(T. gen.: E. simois FENNAH 1950) 

Eucarpia WALKER 1857 + + -15 
(T. gen.: E. univitta WALKER 1857) 
Syn.: Ambalangoda DISTANT 1912 
(T. gen.: A. insignis DISTANT 1912) 
Syn.: Pfoleria STAL 1859 
(T. gen.: P. arcuigera STAL 1859) 

Kirbyana DISTANT 1906 n. nov. pro Kirbya MELICHAR 1903, n. praeocc. + 5 
(T. gen.: K. pagana MELICHAR 1903) 
Syn.: Kirbyel/a KIRKALDY 1906, n.nov. pro Kirbya MELICHAR 1903 
Syn.: Saccharias KIRKALDY 1907 
(T. gen.: S. deventeri KIRKALDY 1907) 
Syn.: Commolenda DISTANT 1911 
(T. gen.: C. deusta DISTANT 1911) 

Nesochlamys KIRKALDY 1907 n. nov. pro Nesocharis KIRKALDY 1907, n. praeocc. + 3 
(T. gen.: N. vitiensis KIRKALDY 1907) 

Nothocharis MuiR 1925 

I 
+ 2 

(T. gen.: N. bakeri MUIR 1925) 

Phytocentor FENNAH 1980 + 1 
(T. gen.: P. /ongicornis FENNAH 1980) 
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10. Tribe Gelastocephalini EMEUANOV 2000 

Subtribe Gelastocephalina EMEUANOV 2000 

Carolus KIRKALDY 1906 
(T. gen.: C crispus KIRKALDY 1906) 

Gelastocephalus KIRKALDY 1906 
(T. gen.: G. ornithoides KIRKALDY 1906) 

Metaplacha EMEUANOV 2000 
(T. gen.: M. tobiasi EMEUANOV 2000) 

Ronaldia EMEUANOV 2000 
(T. gen.: R. fennahi EMEUANOV 2000) 

TarberusJACOBI 1928 
(T. gen.: T. semicarinatus JACOBI 1928) 

Subtribe Rhigedanina EMEUANOV 2000 

Dyso/iarus FENNAH 1949 
(T. gen.: D. unicornis FENNAH 1949) 

Orphninus EMEUANOV 2000 
(T. gen.: 0. mouldsi EMEUANOV 2000) 

Rhigedanus EMEUANOV 2000 
(T. gen.: Rh. fomibundus EMEUANOV 2000) 

11. Tribe Oecleini MUIR 1922 
(Syn.: Myndini MUIR 1923) 

Achaebana AnrE, BOURGOIN & BONFILS 2002 
(T. gen.: Cubana insularis MuiR 1924) 

Antil/ixius MYERS 1928 
(T. gen.: A. greyi MYERS 1928) 

Borbonomyndus AlTIE, BOURGOIN & BONFILS 2002 
(T. gen.: 8. pandanicola Arr1E, BOURGOIN & BONFILS 2002) 

Colvanalia MUIR 1925 
(T. gen.: Brixia concinnula WALKER 1870) 
Syn.: Myndorus METCALF 1954 
(t.gen.: M. apicalis METCALF 1954) 

Confuga FENNAH 1975 
(T. gen.: C persephone FENNAH 1975) 

Eumyndus SYNAVE 1956 
(T. gen.: E. madagascariensis SYNAVE 1956) 

Haplaxius FOWLER 1904 
(T. gen.: H. laevis FOWLER 1904) 
Syn.: Paramyndus FENNAH 1945 
(T. gen.: P. cocois FENNAH 1945 (=Myndus crudus VAN Dum 1907)) 

Mundopa DISTANT 1906 
(T. gen.: M. cingalensis DISTANT 1906) 

Myndodus EMEUANOV 1992 
(T. gen.: Myndus velox EMEUANOV 1992) 

Myndus STAL 1862 
(T. gen.: Flata musiva GERMAR 1825) 
Syn.: Entithena FIEBER 1866 
(T. gen.: Flata musiva GERMAR 1825) 

Nesomyndus JACOBI 1917 
(T. gen.: N. australis JACOBI 1917) 

Notolathrus DE REMES LENICOV 1993 
(T. gen.: N. sensitivus DE REMES LENICOV 1993) 
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Nymphocixia VAN Dum 1923 
(T. gen.: N. unipunctata VAN Dum 1923) 

Oecleus STAL 1862 
(T. gen.: Oe. seminiger STAL 1862) 

Perindus EMEUANOV 1989 
(T. gen.: P. binundatus EMEUANOV 1989) 

Pinacites EMEUANOV 1972 
(T. gen.: Myndus calvipennis EMEUANOV 1972) 

Rhamphixius FOWLER 1904 
(T. gen.: Rh. championi FOWLER 1904) 

Tiriteana MYERS 1924 
(T. gen.: T. cfarkei MYERS 1924) 

Trigonocranus FIEBER 1875 
(T. gen.: T. emmeae FIEBER 1876) 

Vo/cana/ia DISTANT 1917 
(T. gen.: \1. typica DISTANT 1917) 

12. Tribe Pentastirini EMEUANOV 1971 

Subtribe Pentastirina EMEUANOV 1971 
(Syn.: Oliarina EMEUANOV 1971) 

Afrorepta/us VAN 5TALLE 1986 
(T. gen.: 0/iarus rustenburgi SYNAVE 1952) 

Anoculiarus DLABOLA 1985 
(T. gen.: A. ornatus DLABOLA 1985) 

Atonurus EMEUANOV 1992 
(T. gen.: Cixius nata/ensis STAL 1855) 
Sg. 0/ipara EMEUANOV 1992 
(T. gen.: 0/iarus guineensis VAN STALLE 1987) 

Cycfopo/iarus FENNAH 1945 
(T. gen.: 0/iarus biperforatus FENNAH 1945) 

Doria/us VAN 5TALLE 1986 
(T. gen.: 0/iarus gezira LINNAVUORI 1973) 

Epo/iarus MATSUMURA 1910 
(T. gen.: E. po/itus MATSUMURA 1910) 

Eumecurus EMEUANOV 1971 
(T. gen.: E. caudatus EMEUANOV 1971 (= 0/iarus longivertex KusNEzov 1937)) 
Syn.: Pseumecurus DLABOLA 1985 
(T. gen.: 0/iarus frontalis MELICHAR 1904) 

Helena/ius VAN STALLE 1986 
(T. gen.: H. insu/ico/a VAN 5TALLE 1986) 

Hya/esthes SIGNORET 1865 
(T. gen.: H. obso/etus SIGNORET 1865) 
Syn.: Liorhinus KIRSCHBAUM 1868 
(T. gen.: L. afbo/imbatus KIRSCHBAUM 1868 (=H. obsofetus SIGNORET 1865)) 
Syn.: Pseudya/esthes KUSNEZOV 1935 
(T. gen.: P. carinifrons KusNEzov 1935) 

/ndo/ipa EMEUANOV 2001 
(T. gen.: 0/iarus indiensis VAN STALLE 1991 

Kibofascius VAN STALLE 1986 
(T. gen.: 0/iarus frenatus JACOBI 1910) 

La/obidius VAN 5TALLE 1985 
(T. gen.: 0/iarus lootensi SYNAVE 1956) 

Melanoliarus FENNAH 1945 
(T. gen.: 0/iarus maidis FENNAH 1945) 
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Pa I Na Et I Or Au Nt spp 

Meso/iarus MATSUMURA 1910 

I 
+ 

I I 1 
(T. gen.: M. malagensis MATSUMURA 1910) 

Mic/ucha EMEUANOV 2001 

I 
+ I I 3 

(T. gen.: 0/iarus /aratensis MUIR 1924) 

Narravertus VAN STALLE 1986 

I I 
+ 

I 
1 

(T. gen.: 0/iarus ballista FENNAH 1958) 

Nesoliarus KIRKALDY 1909 

I + -55 
(T. gen.: 0/iarus (N.) tamehameha KIRKALDY 1909) 

Norialsus VAN STALLE 1986 + 
I I 

34 
(T. gen.: Oliarus capeneri SYNAVE 1 953) 

Oec/eopsis EMEUANOV 1971 

I 
+ 8 

(T. gen.: 0/iarus artemisiae MATSUMURA 1914) 

0/iare//us EMEUANOV 1971 + 1 
(T. gen.: Hyalesthes fulvus KusNEzov 1935) 

0/iarissa FENNAH 1945 n. nov. pro Paracixius FENNAH 1944 nee WAGNER 1939 

I 
+ 1 

(T. gen.: P. armiger FENNAH 1944) 

0/iaronus BALL 1934 + 1 
(T. gen.: 0. tontonus BALL 1934) 

0/iarus STAL 1862 + + + -45 
(T. gen.: Cixius walkeri STAL 1859) 

0/ipa EMEUANOV 2001 + 1 
(T. gen.: 0/iarus decumbens JACOBI 1941) 

0/iparisca EMEUANOV 2001 + 10 
(T. gen.: 0/iarus muluensis VAN STALLE 1991 

Peartolus VAN STALLE 1986 + 3 
(T. gen.: 0/iarus macarangae VAN STALLE 1984) 

Pentastira KIRSCHBAUM 1868 + -10 
(T. gen.: P. major KIRSCHBAUM 1868) 

Pentastiridius KIRSCHBAUM 1868 + + + + -50 
(T. gen.: Flata pal/ens GERMAR 1821) 
Sg. Dicopolia EMEUANOV 1995 
(T. gen.: 0/iarus breviceps KusNEzov 1937) 
Sg. Ha/iarus EMEUANOV 1995 
(T. gen.: 0/iarus dagestanicus KusNEzov 1937) 
Sg. Moyse/la HoRvATH 1913 
(T. gen.: M. sinaitica HORVATH 1913) 
Sg. Nesopompe KIRKALDY 1907 
(T. gen.: 0/iarus (N.) felis KIRKALDY 1907) 
Sg. Podap/us EMEUANOV 1995 
(T. gen.: 0/iarus haloxyli MITJAEV 1971) 
Sg. Polania EMEUANOV 1995 
(T. gen.: 0/iarus nanus IVANOFF 1 885) 
Sg. Stiraphana EMEUANOV 1995 
(T. gen.: 0/iarus liocara EMEUANOV 1 978) 

Prosops BUCKTON 1893 + 1 
(T. gen.: P. pedisequus BucKTON 1 893) 

Pseudoliarus HAUPT 1927 + + 9 
(T. gen.: 0/iarus fuscofasciatus MELICHAR 1902) 
Sg. Paro/iarus EMEUANOV 1995 
(T. gen.: 0/iarus jaxartus MITJAEV 1 969) 

Repta/us EMEUANOV 1971 + + -35 
(T. gen.: Cixius quinquecostatus DuFOUR 1833) 
Sg. Trepalus EMEUANov 1995 
(T. gen.: 0/iarus rufocarinatus KusNEZOV 1937) 

Seta pius DLABOLA 1988 + 5 
(T. gen.: 5. brinki DLABOLA 1988) 

130 



© Biologiezentrum Linz/Austria; download unter www.biologiezentrum.at

I Pa Na Et Or Au Nt I spp 

5urio/a EMEUANOV 1992 

I 
+ 4 

(T. gen.: 0/iarus fici VAN STALLE 1987) 

Urvillea KIRKALDY 1907 

I I 
+ 1 

(T. gen.: U. melanesica KIRKALDY 1907) 

Vincentia UHLER 1895 + 5 
(T. gen.: II. interrupta UHLER 1895) 

Subtribe Mnemosynina EMEUANov 1992 

Mnemosyne STAL 1866 
(T. gen.: M. cubana STAL 1866) 

13. Tribe Pintaliini METCALF 1938 
Aulocorypha BERG 1879 + 1 

(T. gen.: A. punctulata BERG 1879) 

Cubana UHLER 1895 + + -10 
(T. gen.: C. tortrix UHLER 1895) 
Syn.: Bothriocerodes FowLER 1904 
(T. gen.: B. variegatus FowLER 1904) 

Cubanel/a FENNAH 1948 + 4 
(T. gen.: Cubana irrorata UHLER 1895) 

Diastrocixius CALDWELL 1944 + 4 
(T. gen.: D. thelyus CALDWELL 1944) 

Monorachis UHLER 1901 + + 3 
(T. gen.: M. sordulentus UHLER 1901) 

Muirolonia METCALF 1936 = 0/onia MuiR 1925, nee STAL, n.praeocc. + 1 
(T. gen.: Bothriocerodes metal/icus FowLER 1904) 

Notocixius FENNAH 1965 + 8 
(T. gen.: Cixius fulvicol/is BLANCHARD 1852) 

Pintalia STAL 1862 + + -70 
(T. gen.: P. latera/is STAL 1862) 
Syn.: Ciocixius METCALF 1923 
(T. gen.: Cixius dorsivittatus VAN Dum 1909) 
Syn.: Cotyleceps UHLER 1895 
(T. gen.: C. decorata UHLER 1895) 
Syn.: Metabrixia FOWLER 1904 
(T. gen.: M. delicata FowLER 1904 (= Cixius dorsovittatus VAN Dum 1909)) 

14. Tribe Semonini EMEUANOV 2002 

Betacixius MATSUMURA 1914 + + 23 
(T. gen.: B. ocel/atus MATSUMURA 1914) 

Huttia MYERS 1924 + 2 
(T. gen.: H. nigrifrons MYERS 1924) 

Kuvera DISTANT 1906 + + -17 
(T. gen.: K. semihyalina DISTANT 1906) 
Syn.: Latoliarus DLABOLA 1952 
(T. gen.: L. brunneus DLABOLA 1952) 

Parasemo LARIVIERE 1999 + 1 
(T. gen.: P. hutchesoni LARIVIERE 1999) 

5emo WHITE 1879 + 4 
(T. gen.: 5. clypeatus WHITE 1879) 

15. Tribe Stenophlepsiini METCALF 1938 

Euryphlepsia MuiR 1922 

I 
+ + -10 

(T. gen.: E. amboinensis MUIR 1922) 

5tenoph/epsia MUIR 1922 

I 
+ 3 

(T. gen.: 5. flava MuiR. 1922) 
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Pa 

not placed yet 

Meenocixius ArnE, BOURGOIN & BONFIL5 2002 
(T gen.: M bebourens1s Arne. BouRGOIN & BoNfll5 2002) 

Total number of genera 31 

Fig. 11: 
Cixiini nymph. 
Photo: I. KAMMERLAIIDER. 
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Identifying cixiid genera 

A h·' tn Fufg,•r•lmorph.l l.lmtfl~, \\llh 

t!•'tWrll Jc,~..nptll>n, '' prn\ tJ~J h, (.)'ARIES & 

\X'Il"'-'' {11.)1\)). W11hm ux11J,, mor~ ••r k-

up·to-J.It.: k.:y' ru J~:,~onhc,l ~~n.·r,t l mJ 'r•·· 
Cll'') ol rn:mv r~g"m' nl rhe woriJ <Hl .1\'::ub· 

hie In the Pal,t~ardtl.. Regtun c g. A-.;l FRif\ 

& E~1EL)-\:\t1\ ( JQnH). Dt.AII<ll-\ ( 19 S), 

Dl tl<.l\ .,,o ( llJ66l, E~111 J ,.._. '' ( 1964 ), Hllt.· 

71r>:t.E.R (2002, m prt'''>), ltX;\1"1:~~~~ (JO(:;) 

mJ MIT) \I\ (11.)71 ), tn tho: Amtn .... t, Mr:w 

& KR:\~IER ( 191-\2), KR·\~IER ( 1977, l1J79, 
1%1. 19tH) ,mJ \Alo< !:>lALLI ( 198/h) (but 

rht:.,l' ,,r ... · "'"'d) n~.m.11L), 111 rh, Erh11•pt.m 

Rcl!ton ATTIE~~ ,tl. (2\.'102, m pre")• ht~l.l·\ 

"0\ (1992), \·\~ "iT\1.1.£ (Jl)K5a. h, l9K6a, h, 

l, J, IYH7t, l9H8.t), m rhc l)m:nr tl R~:gt.m 

r ..... ,, R ( l%9), T::-,\LI' cr ;11. (lt)KS, 1'.191<1, h), 

T ..,AL 1\ & L[F (I %7) .mJ \A:\ <:;r \III ( liJ:-lRh. 

1991 ) .• mJ m tht: Au.,traltan anJ Pauftl Rl'l!l· 

lltl l1EIT/ & HEL\I<lRJ (1979), E\tfLJ-\~1)\ 

(20\.'X)), Ff"~\H (19)6, )()5~). Flm HI·R & 
L\Rl\IEPE (2001), L'IRI\ IERF. (11}99) .mJ V\1" 

~1 \II E ( 19>W) Ncvcrthde" current kt·~, fur 

'cveral g~:ner.1 anJ 'evcr.tl part\ nf rhc \\orld 

•ue ,I!IJm~.-,,mpl~ll' or nu"tnl! tnt.tlh, and·,,, 

mt:nttuned m thl' mrruJu ... finn man) 'r.:ue~ 

.mJ c••ncra ,uJI .m .llt ( rc )Jt:'>l. npllon. 

Ecology 

AJult ...:IXII•I' ltvc ''" a wt,l~ ,,mer~ ,,j 
plant' f~:cJmg on phloem. The ht"r pl.mr 

ratll!t: nl mcM 'i"=llt:' "unkno\\ n. d' n,, more 

mfnrm.Jt t<m rh.m .1 Jt.ll!l1l'-IIC .fe,cnpru•n '' 
prc-cnt tn the Ju~r.llurc. :\ !!Ctll'ti!lh hert-.:r 

kntm I~Jc,· ol h'"' plant' '' nnh a\ atl.t(".ll' for 

')"eCtl'' trum Eurure. Nt~rrh Amcnl 1 .mJ Nt'\\ 
7eaLmJ, Jc,ptlc t.txa tlf eclltlllmt~o llltl'tl''t 

bee helO\\ ). anJ fe" orher,. In rlllll>L rc{!t•m,, 
the nli!JIIrtC) uf the 'peen•, fee,! m.unh 11n 
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tr~c' ,mJ 'hmf.,, TlhN 1•l them ('<lh J'hol!.!illl', rl 

,null~r p.1n <ll rh~ t.unu oh tou-h ••lr~.:o· (IT 

m•ln• -rlu.!"ll' ~~ J! :-!it .:n rn f'TCf • I -\1\t\11:-Rl 

I t)<)O. KRAMI.R I ll{i m.l -ul• .... ·qu~·nr r·•J'l·r-. 
\\ IL '-'\!I r1l 1•1<;141 

\hhnuch thl' rnccnl.tt:l' Ill polwhl!.!<lll' 

'f'C'"'"' tn d\IIJ- '' hr!!h<·r rh.m 111 m.ln\ "'h~r 
And1cnorrh1 ndtt J,nndtl'', mu-1 1.1x.t 'cent 

l•liX' d,l,d~ T<''lrtdc•l I•• •J'CUl'' '(<dill.,(,,. 

ltnd hithlt.tll\f'C' (,,., t'.!.! :'\t< M L <'I .tl. ~(102, 

m tht- 1 oluml'l Tht• '"nuiJ he <JU'c'<l "' th< 
mtluen,,· ••I '.muu~ (,trh ,, 1d p.tr.un•·~<"r' ro 

d\t' ,,JuJt,, hut tn our PJ'IIll• 111, tltt' crc trl.''l 

mllll<ll<t' mtdll h<' .m .,nlll"l!l<.oll h"trll'· 
nt:t.k" ,ll'rt\cJ ln•m h.tbn.H par.uncrcr' (h,,,, 
pl.mt,, -.•tJ l ht:lllhff), ,fflldllll.!, lll<>l'lllT~· •• ) 

.tftct~mc II• rlw mmph' 

( txu,l m mph' \ttl! Ill I" c 'ubtt·rr,t· 
nnJu,h. fl'c,lmc <lll wot' 111 thctr • .,Jtt:n hl'rh· 

ollt'Oib • ho,tpl.tni' ,JO,J/<IT ,j, fllll!.!IHITIIII\ <II\ 

roHcn 1\l>lld hct: Y\Slo & YEll 1994). t)nh 

\ l'~ It"\\ .1.11.1 ·•"'•lit till' IT l"lllh II!\ oiT\" ,I\ .ul.t· 

H,·. Tlw hit: ~ h lc ( • •I 1 h.,,,. 'P<'U~'· 11 hl'r• 11 ,. 

kth"' -..Hncdunc .ti'<Htr 11) u,u.Jlh I.N, om· 

\1'.111 1111h htht:rtl<lll<>ll II lll:tl'"·t~· • Ill ll\"111• 

phal '"'t.lr: m ( >h<~Ju~ ,ukm~um ~lnR--. l\\11 

\~·.tr' ;.~r,· rt·porrc,l (Cl \Ifill{ 19)2..). t.txu,l 

twmph,, ,,, 111.111\ nrh~r I kmtpt~·r.t t.txa. '' >111\.'· 

ltffic' ,lTC ,l"•l<.l,lll'J \lith .tnt' (i' \!. ~11TI\I\ 

196i. "IIEI'I'-\RD t:l Jl. llJiY. Tilt \II"\)~ 19'"-4. 

BOLI-\l' )IS I'N7 ). 

AJulr li\IIJ, .H.: 1:-tllh Jtum.tl ,m,l nc)(TIIr· 
n,tJ, hut \\llh ,1 di,llllll J'TIOTII\" Ill J.t\llllll' 

.lltl\"11\ (110\\-\Ril 19"1 .mJ ,.,,cr.tl othcr 

,J,n,t). A' urhcr Fub>rom.,rph.l, rh~\ u•mmu· 

nu;.lle h -uhtr.lll'•J-."rn•· ,-,hraru•th (1- c. 

lll\\o\RTII ct .tl IY'10L ( 'pmp,trc,l h• 11thcr 

1.1111 tl ll''• I hi.' ol\.<llhll~ fl.!J'CTIIII r~ ul U \ 11<1' 

'''1:'111' 111 1,,. r.tthcr '1mplc, rcrnr.on.tl ''l!ll•tl' 
• mJ m.1ln c.Jll- .tr~.· ,,1 \luu,J~ m'''tnl.! 1 Tt--· 
H£1 Ill J•, I thJ7). 

h·m.tlc, 11\1.' thl'tr ''' lf'il'll''r' to dl'f'i'-11 

th~:tr t"f.!l!' lllhl rlw .,.nl Th~.· l"l!!.!' .tr~ ~•11 ~:r~.d 

ut.f tlm' prlltl"L!l'tl h \\,IX ltl.mll'llt• l~llll f.k 

Jl)4~ .m,J -uJ-.-<:-.Ju~nt .. ntrh,,r,). In "'111<' '('L'· 

\.It:'. lent. tic' oh, u•u,J\ uccp .tiPnl! dcit' Jn·p 
11\tn th~: ,,,tJ, ,h tht•\ olrl' '<JIIlCIIInl' TI:LIIf1Jt•.J 

IT<llll rr.tp, Sl'\ cr.tl d\.'Ltm~·h:r- f-c\·PnJ till' >~•tl 
'urt.ILC (l'. c Tcuh,Ct\lllS 'i'f'· lr.•m rh..- <.;.m.tn 

J,J.m,J,, 'L"l" l·kx:H & A 'J( liE 199 3: tn.tm lt•m.•· 

1~'1 •I Apart to mtChalkr CW\t r~lR \. H, 1/lSloi.R. 

unruJ-.Js,heJ Jar.t). 

B\ tlu' m.·.m-. dl\11•1- rnl!:lll , .... rr~:JI,f'il• 

,,J '" 'l'•'ll•lmc th~.tr ''holt: ltlc hd,l\1 till' 

•. uth'- -urt.tLl' In t.t1t, u J,.,,, •'Ill t'tH•'I'<•IIl 

•J'C<I~:·, Tngl!lrtfT<lllll' tml'lu.lc' FIE:I\[1\, •tun- h• 

ll\1 tn (-r••n\f, m,h) ,,,,J (!'\h ;..&. 111 prep 1, 

,m.J 111.111\ l 1\ t"ffiltlllnu• l IXIItl '('l'<lt:' ,trl 

rcpNtt-d IH>m \drtlll• p.trl'> 1 f thl· 1\<lrl,J \'H 

II \ II I •Ni .m,l 2002. 111 tl11- 11•lunw) 

Economic importance 

A -.un·t:\ of pl.mlh•'l'f'~T' ,1, I'~''' ,,J .:u1 

ll•llllll.tlh llllf'Wt.ml rl.mr' ,, rr•>\ ,,Jc I h 
wu~·' &.l)'Htws (llJ~i).ln lhl' (\IJ'I'r, II 

('txud 'l'l'll\.'' .m: T<'u>r.lc.I ,,, f'C'f' <Ill \,lrtllll' 

r!.ml'. :\ ll'\\ lll(lft 'f'l"l ll'' k~·Jm1! "" r-•lm~ 
.m,J n~•· h.tn• hn·n dc'>(rtl'l'd Lth.:r l \X'u ~' 
(Ys~.t. [~>l R(·\'1" & \'\.'11 '{.1~ (~192, i'<'l H· 

I" I"~· .. I lll9S) . 

Thl· ht!!hl''t number ot ctnnnmtc.JIIv 

llltf'i•rt.Hll l'txthl 'J'CCI~' ~:.m l•t' loun,l "n 
p.1lm,, ,dwrc 1 hL'\ .id ,,, pll\ 1•1f'I.Nn.t 1 t:Ut•r,, 

l.olll'lll!!<IN"i'C' nl tlw LL·Ih.tl )d!tl\\111).! (J.YJ. 

1\ rl Ill tr<..>pt,.l! •nJ ,uhrroptL.II r~~llll\' Ink

,,, . .~ trcc' ttr-t Jrnp m.uun: ,,n,l unm.tturt:' 

'-'"-''nut', rlwn rlw rJ.m,·r ,t,tf~, H.t~k,·n. the 

fr.m,J, turn y,·ll.m, h.:cmnmg h rlw !.lllt·r. 

,,J,l,·r one' .m,l ('Tilj.!Tc"tnl: Uf' thrnu~h the 
lfll\\ II. unttl the tree I' Jt:;ld o111lf tllll\ ol .,tdt·· 

ph•·n~ polc"·ltk,· 'rem rcm.un- hcc It~ 12 ). 

Unk.._, 1r~.n.:J. lhl' rrct: dtc' 11 uhm rhr~L l•l 

Fig. 12: 
Coconut palms killed by Lethal Yello
wmg in Calabash Caye, Belize, Decem· 
ber 1995. 
Photo: C. B ERUN. 
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six momhs after the apperance of the first sym

ptoms. Up to now, there is no cure for LY. 

Effective comrol is only possible by regular 

antibiotic injections (osytetracycline) ro the 

trunk, but the most efficient way ro deal with 

LY is by replanting with resistant coconut 

palms. 

LY was first recognized in the Caribbean 

region about 100 years ago. Here, devastating 

outbreaks with dramatically economic conse

quences have happened several times since the 

1950s. In Belize for example, the first LY was 

detected in 1992 in the northern parts of the 

country. Six years later, up to 95 % of the tre

es of the infested area have died already. In the 

Americas, an Oecleini plamhopper formerly 

placed in Myndus s.l., Haplaxius crudus (VAN 

DUZEE), is the vector of the disease (HOWARD 

et al. 1983 ). 

In tropical Africa, extensive damage is 

reported from coconut plantations both in the 

east and west. In this case, the assumed vector 

is another species formerly placed in Myndus 
s.l., Myndodus adiopodoumensis (SYNAVE). 

Three more ,pest" species of Coconut are known 

from islands within the Pacific: Euryphlepsia 

cocos MUIR, Colvanalia taffini (BONFILS) and 

Colvanalia chazeaui (BOURGOIN & WILSON). 

Surprisingly, despite of the economic impor

tance of these species, our knowledge concer

ning their biology is still very poor (see WIL

SON 1988b, EDEN-GREEN & 0FORI 1997 and 

many others). 

Hyalesrhes obsoletus SIGNORET is the eco

nomically most important cixiid in Europe, 

causing damages on different plams including 

potato, tomato and grapevine (see e.g. ALMA 

2002, in this volume). In addition, Hyalesrhes 

mlokosiewiczi SIGNORET transmits diseases in 

the Caucasus region (SAMUNDZHEVA 1953 ), 

and a species of the genus Pentastiridius might 

be the vector of srolbur phytoplasma on sugar

beet in France (GATINEAU et al. 2001 ). 

Oliarus atkinsoni MYERS is an important 

pest, too, as it is monophagous on flax (Phor

mium tenax, P. cookianum) and transmits a 

phytoplasma called ,Candidatus Phytoplasma 

australiense". This phytoplasma causes Phormi

um yellow leaf diseases in New Zealand (CUM

BER 1952a, b, c and subsequent papers, LIEF

TING et al. 1998). 
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Zusammenfassung 

Wir prasemieren einen kurzen Oberblick 

i.iber die artenreiche Familie der Glasfli.igelzi

kaden (Cixiidae). Ein Verzeichnis der Gattun

gen mit Angaben zur Verbreitung in den tier

geographischen Regionen der Erde und mit 

Artenzahlen wird vorgelegt. Die innere weib

liche Genitalarmatur, die Wachsplatten und 

verschiedene ratselhafte Sinnesorgane sind 

bislang wenig bekanme Merkmalskomplexe, 

die hier hinsichtlich ihrer Morphologie und 

der uns bisher bekannten Variabilitat kurz 

beschrieben werden. Zudem werden die aktu

ellen Kenmnisse zur Okologie und zur wirt

schaftlichen Bedeutung der Cixiidae sowie 

Hinweise zu wichtiger Bestimmungsliteratur 

zusammengefassr. 
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