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The leafhopper fauna contributed in present work contains both Palaearctic
elements e.g. from Iran and Afghanistan and Oriental elements e.g. from India, together
with a desert fauna that extends from Pakistan, Tharparkar to W. Africa. All elements can
be recognized in the present work together with several cosmopolitan genera and species.
All the collected specimens were carefully studied and compared with the types present
in the Natural History Museum, London, Zoological Museum University of Karachi and
pertinent literature.
Present work constitutes five subfamilies: Deltocephalinae, Typhlocybinae,
Megophthalminae, Cicadellinae and Idiocerinae. A total of 92 genera and 201 species of
Cicadellidae are updated from the region including 3 new species, 32 new records 19
synonymies and 4 new combinations: Deltocephalinae with 31 genera, 57 species, 2 new
species, 28 new records, 16 new synonyms and 4 new combinations; Megophthalminae
with 5 genera, 10 species, 4 new records; Typhlocybinae with 51 genera, 126 species and
1 new synonym; Cicadellinae with 1 genus and 2 species and Idiocerinae with 5 genera, 6
species, 1 new species and 2 new synonyms. From Tandojam in total 30 genera and 44
species of leafhoppers are studied. Notes are provided for the new species previously
described from Pakistan and for other genera and species from the region that are
recorded here. Forty nine species are figured and imaged; Images of some type specimens
from BMNH are given. Key to the subfamilies, tribes, genera and species are also
provided.
The checklist is provided for all five subfamilies; all are updated only with
verified species from literature and present collection. Distribution table of
Deltocephalinae is divided into 6 groups: Cosmopolitan (Old and New World), S.
Palaearctic and Old World tropics, S. Palaearctic and Pakistan, Endemic to Pakistan,
Oriental and Oriental & Pacific. The measurements in millimetre is provided for all
figured specimens. Reassessment of the past work as presented here seems appropriate
and will provide a good framework for future taxonomic work.
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CHAPTER - I
INTRODUCTION
Family Cicadellidae is one of the larger families of insects and is not only rich in
species but also extremely abundant in number of individuals. They are usually collected
in general sweepings more commonly than any other insect groups (Ross et al., 1982).
Leafhoppers can readily be recognized from other members of the Auchenorrhyncha by
the presence of two or more rows of spines on the hind tibiae and by not having the
pronotum extending back over the abdomen, as present in their close relative, the
Membracidae (Viraktamath, 2005a). Linnaeus (1758) described 13 species of leafhoppers
in 10 genera in his 10th edition of Systema Naturae. Edward (1878) first reported the
value of the concealed male genital structure in differentiating species; thus the method
followed by subsequent workers is well established now and is the basis for taxonomic
work. Evans (1946a, b, 1947) proposed the first classification of the family on a
worldwide basis, primarily on external morphology. Metcalf (1962-1968) catalogued
nearly 600 genera and more than 4300 species of leafhoppers then known from the world
for the period 1758 – 1955 and later, McKamey (2005) revised the species classification
and synonymy of the Catalogue of the Homoptera Fascicle 6 to conform to the current
International Code of Zoological Nomenclature.

Recent estimate of species for the world ranges anywhere between 30,000 –
45,000 species though little over 22,600 species are now described (Dietrich, 2004)
making Cicadellidae one of the 10 largest families of insects. Based on preliminary
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samples from Amazonian rainforest canopies, the true number of leafhopper species may
exceed 100,000 (Dietrich, 2006).

The species of the hemipteran infra-order Auchenorrhyncha are grouped into
three superfamilies that are well established based on morphological criteria: Cicadoidea;
Cercopoidea; and Membracoidea (Dietrich, 2005). Oman et al.. (1990) recognized 40
subfamilies and 119 tribes in their provisional classification and world generic checklist.
Recent phylogenetic analyses (Dietrich & Deitz, 1993; Dietrich, 1999; Dietrich et al.,
2001; Shcherbakov, 1996; Rakitov, 1998; Wallace & Deitz, 2004 and Cryan et al., 2004)
have begun to elucidate the status and relationships of Cicadomorphan family-group taxa,
but the higher classification of Cicadomorpha remains controversial and no family-group
classification has yet gained universal acceptance (Dietrich, 2005). The Deltocephalinae
(Cicadellidae) is the largest leafhopper sub-family with nearly 800 genera and over 6500
species found in all geographical regions. The group is a major constituent of grass and
forest ecosystems.

Leafhoppers may be polyphagous or oligophagous and damage crops directly or
indirectly, by sucking plant sap from tissues, which result in damage of leaves, or by
transmitting phytopathogenic organisms (viruses, phytoplasmas, spiroplasmas, bacteria)
that cause disease and ultimate death of the plants. Adults often feed on plants different
from those preferred for oviposition (De Long, 1971). A few are restricted to feeding on
roots, (Douglas, 1875). Ants actively attend some members of Macropsinae, Ledrinae
(Chatterjee, 1934) and Agalliinae. A total of 151 species of leafhoppers are known to be
vectors of plant diseases, of which 95 species belong to the Deltocephalinae (Nielson,
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1985). Phytoplasmas formerly known as Mycoplasma-like organisms or MLO’s, were
first discovered by Japanese scientists in 1967 and also discussed by Rao (1990), are
specialized bacteria that are obligate parasites of plant phloem tissues. They are important
phytopathogens of economical important crops like coconuts, sugarcane and other crops,
causing a wide variety of symptoms from yellowing to the death of plants. They are
normally transmitted by leafhoppers that feed on the phloem tissues of infected plants,
picking up the phytoplasmas and transmitting them to the healthy plant they feed on. This
is the reason why the spread of this disease is mainly dependant on its vectors. In the
present study many vector species such as Hishimonus phycitis (Distant) transmitting
little leaf of brinjal; Orosius albicinctus Distant, transmitting phyllody of sesame,
phyllody of gram and potato purple top; Nephotettix virescens (Distant) transmitting rice
Tungro virus and rice yellow dwarf and Cicadulina bipunctata transmitting maize streak
virus are dealt with.

Tandojam is situated 20 km away from Hyderabad in the Sindh province of
Pakistan. Leafhoppers in Tandojam are found on many economically important crops. On
mango for example, Amritodus atkinsoni (Lethierry), Amritodus saeedi Ahmed Naheed &
Ahmed, Idioscopus clypealis (Lethierry), Idioscopus nitidulus (Walker) are found. Many
species of Typhlocybine leafhoppers such as Amrasca biguttula, Empoasca punjabensis
and Empoasca sesamae are abundant on several crops. Two Typhlocybine species are
very specific to the crops - Togaritettix acuta on rose and Qadria pakistanica on Jujube,
both build up heavy populations. Among the deltocephaline leafhoppers, many were
collected on grasses as well as on crops, viz, three species on sugar cane including
Grammacephalus genoicus Dlabola, Grammacephalus indicus Viraktamath & Murthy
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and Varta rubrofasciata Distant. Both Balclutha incisa (Matsumura) and Psammotettix
emarginata Singh were abundant on number of different crops and Orosius albicinctus
Distant on lentil.

Information on the taxonomy of the Cicadellids of Pakistan is available mainly on
Typhlocybinae and some Deltocephalinae. Three doctoral theses from the University of
Karachi were produced; Ahmed (1966) ‘Study of genera and species of Typhlocybinae,
(Cicadellidae, Homoptera) from west Pakistan’, Samad (1979) ‘Systematic study of
Typhlocybine leafhoppers of vegetable and fruit plants in Pakistan’, Fatema (2001)
‘Systematics and bioecology of Cicadellid leafhoppers associated with grasslands in
Karachi, Pakistan’. Various projects were also carried out on Cicadellids from the 1960’s
to 1980’s, including Typhlocybinae and a Technical report by Mahmood (1979) ‘A
revision of the leafhoppers (Cicadellidae: Homoptera) of Pakistan and adjoining
countries of the Oriental region’; a list of all Cicadellids from Pakistan and India was
published by Mahmood (1980). Lastly, a comprehensive book ‘Typhlocybinae of
Pakistan’ was published by Ahmed (1985).

During the course of identifying newly collected material from Tandojam, I
encountered various problems in the literature with respect to poor figures and
misidentifications or determinations that could not be confirmed because of lack of
proper descriptions or missing type specimens. Also, in Mahmood (1980) the taxa listed
are not placed systematically and the species lack authorship, while the presence of some
named but undescribed species is also unhelpful. However, the new species described in
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Mahmood’s (1979) ‘Technical report’ although invalid, i.e. lacking names are, in most
cases, recognizable by their figures as known valid species and are presented here.

All the collected specimens were carefully studied and compared with the types
present in the Natural History Museum, London. Type material was examined in the
Zoological Museum of the University of Karachi (ZMUK). This revealed some types to
be missing, some in poor condition and some with missing labels (see notes under
individual species).

Due to the above problems and reassessment of past work as presented here
seems appropriate and will provide a good framework for future taxonomic work. The
collected material revealed the occurrence of 5 subfamilies: Deltocephalinae,
Typhlocybinae, Megophthalminae, Cicadellinae and Idiocerinae. A total of 92 genera
and 201 species of Cicadellidae are updated from the region including: 3 new species, 33
new records, 19 new synonyms and 4 new combinations. From Tandojam total 30 genera
and 44 species of leafhoppers are studied. Illustrations and habitus photos are given for
49 species that are lacking modern taxonomic treatment, some of the BMNH specimens
are presented on plates which have come out with greenish artifact while imaging. The
checklist and distribution table for the species under study are presented here. A Key to
subfamilies, tribes, genera and species is also provided. More comprehensive keys to all
Cicadellid subfamilies and tribes are found in Viraktamath (2005a,b) and for
Deltocephalinae in Zahniser & Dietrich (2008).
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The present study was aimed; to document leafhoppers of Tandojam, to prepare
digital images of leafhoppers for the future digital museum of Tandojam and to prepare
taxonomic keys for genera and species of leafhoppers of Tandojam.
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Diagnostic Features
Order Hemiptera
Hemiptera (bugs, cicadas, leafhoppers, planthoppers, spittle bugs, aphids, jumping
plant lice, scale insects, whiteflies, moss bugs), the largest exopterygote order, has
diagnostic mouthparts, with mandibles and maxillae modified as needle-like stylets, lying
in a beak-like, grooved labium, collectively forming a rostrum or proboscis. Within this,
the stylet bundle contains two canals, one delivering saliva and the other uptaking fluid.
(Gullan and Cranston, 2005). The antennae in Hemiptera are typically five-segmented,
although they can still be quite long and the tarsi of the legs are three-segmented or
shorter (Foltz, 2003)

Suborder Auchenorrhyncha
The Auchenorrhyncha are separated from the other suborders by the possession of
3 tarsal segments in the adult. The subdivision of this diverse assemblage of forms
presents some problems but usually is divided into two series, the Fulgoromopha and
Cicadomorpha.

Infra-order Cicadomorpha
Postclypeus enlarged, antennal pedicel small without conspicuous sensilla,
flagellum aristiform, tegulae absent, forewing anal veins usually separate from base to
wing margin (Dietrich, 2005). Mid coxae short, bases close together. Pedicel of antenna
not or scarcely thicker than scape. Wart-like sensilla absent (Wilson & Claridge, 1991)
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Super family Membracoidea
Hind coxa transverse, tibia quadrate usually with conspicuous longitudinal rows
of enlarged setae, head with two ocelli variously positioned, or ocelli absent, body and
wings without a conspicuous vestiture of fine setae (Dietrich, 2005).

Family Cicadellidae
The general appearance of adult leafhoppers is quite characteristic and easily
recognized with practice. Pronotum rarely extended to scutellar suture (Signoretiinae),
never overlapping scutellum and hind tibia with setae of longitudinal rows usually large
and conspicuous. Wings variously developed; if forewing elytra-like and hind wing
vestigial then mesothoracic coxa without acute basolateral process (Dietrich, 2005).
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CHAPTER - II
REVIEW OF LITERATURE

The study of the leafhoppers from the Indian Subcontinent dates back to 1794,
when Fabricius described the first Indian leafhopper, a member of the subfamily
Ledrinae, under the name Membracis planata (present name Epiclinata planata). Later in
1803, two other Ledrinae namely; Ledra serrulata Fabricius and L. mutica Fabricius,
were described from the region.

Both the family names whether Cicadellidae or Jassidae have been in the usage by
leafhopper workers for 150 years and created confusion. The author of the family
Jassidae based the term originally on Jassus Fallén, 1806, several years later China
revived Cicadella Duméril, 1806 and rejected Cicadella Latreille, 1817 as a homonym.
Finally in 1963, the International Commission of Zoological Nomenclature used the
plenary power and validated the genus Cicadella Latreille, 1817 and at the same time
rejected the earlier name, Cicadella Duméril, 1806 (Opinion, 647). Prior to 1800
subfamily group name of insects were not recognized as a taxonomic category and the
first subfamily group introduced was Cicadellinae Latreille, 1825 (Nielson, 1985).

Motschulsky (1859, 1863) had been studying the leafhoppers of the Indian
subcontinent. Lethierry later in 1889 described mango pests from the region namely;
Idioscopus niveosparsus (Lethierry), Idioscopus clypealis (Lethierry) and Amritodus
atkinsoni (Lethierry) under the genus Idiocerus.
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Melichar (1903) studied the Auchenorrhyncha fauna of Ceylon and dealt with 130
species of leafhoppers from the Island. Distant (1908, 1916, 1918) studied leafhopper
fauna of the Indian subcontinent including Burma and dealt with 561 species from the
subcontinent and Burma. A few species of agricultural importance were dealt with by
Lefroy (1909), Fletcher (1920), Baker (1914-26) and Ayyar (1940).

Pruthi (1930, 1934, 1936, 1940) described 76 species of leafhoppers in a series of
papers with the description of genitalia. He also redescribed the genera and species of
Distant (Pruthi, 1934). Pruthi (1930-1936) described many types from the existing
territory of Pakistan including; Chiasmus (Kartwa) mustelina (Distant), Durgades
idiocerus Pruthi (1930: 13), Gurawa minorcephala Pruthi (1930: 29), Rhombopsis viridis
Pruthi (1930: 34) and Symphypyga maculatus Pruthi (1930: 15). Dlabola (1957)
described two new genera, Scaphytoceps and Klapperichicen and new species of
Cicadellidae from Afghanistan including Anaceratagallia cuspidata. Dlabola (1961)
reviewed Agalliine leafhoppers including Anaceratagallia vorobjevi, A. laevis and A.
ribauti.

Other contributors who studied leafhopper species that are vectors of plant
pathogens in the Indian subcontinent were Afzal and Ghani (1940, 1953, 1966),
Rangaswami and Griffith (1941), Lal (1942), Raychaudhuri (1947) and Khan (1949).

Ghauri (1964) described a new grapevine leafhopper Zygina hussaini from AbuGhraib Experimental Station, Iraq. The species was collected on grapevine from several
localities and is widely distributed. Ghauri (1966) revised the genus Orosius Distant and
redescribed and illustrated the known species and described a new species Orosius
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aegypticus and subspecies Orosius argentatus novaebritanniae. Ghauri (1967) erected a
new genus Amrasca for four species of Typhlocybine leafhoppers from India to which a
key is provided and one new species described, whereas three remaining species are
transferred from genus Empoasca.

Mahmood (1967) dealt with the Typhlocybine genera of the Oriental region and
presented an account of 37 genera of which 28 were new. He described the genus Qadria
with Empoasca rubronotata Distant as the type species, which is widely distributed in
Pakistan and India.

Ghauri (1968) represented two species of Nephotettix in Africa and Madagascar.
One of them is Nephotettix modulatus Melichar, while the other is described as new and
named N. afer. Both species are widely distributed in Africa; further the distribution map
is also provided. Rao (1967) added the third new species Zizyphoides punctatus to the
earlier described species; Z. indicus Distant and Z. fraternus Distant from Indian
subcontinent.

Ahmed (1969a) presented an account of the Typhlocybine tribe Dikraneurini and
three new genera from Pakistan: Fusiplata Ahmed, Ayubiana Ahmed, Karachiota Ahmed
and presented five new species: Dikraneura pakistaniensis Ahmed, Ayubiana lantanae
Ahmed, Karachiota azadirachtae Ahmed, Fusiplata quercicola Ahmed and F.
murreensis Ahmed.

Ahmed (1969b) gave an account of the genus Zygina Fieber with 10 new species
for the region: Zygina quyumi, Z. peshawarensis, Z. razii, Z, sindhensis, Z. murreensis, Z.
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kashmirensis, Z. thattaensis, Z. quadrinotata, Z. tandojamensis and Z. pakistanica. Later,
Ahmad (1985) and others synonymised or presented new combinations: Zygina quyumi
to the genus Zyginidia Haupt by Dworakowska (1970a: 628), Zygina sindhensis treated
as a junior synonym of Empoascanara indica (Datta) by Ahmed (1985: 211),

Z.

murreensis to genus Mandola Dworakowska & Viraktamath by Dworakowska &
Viraktamath, (1975: 525), Z. kashmirensis was moved to the genus Gambialoa
Dworakowska by Dworakowska (1979a: 151), Z. quadrinotata was moved to the genus
Mandola Dworakowska & Viraktamath by Dworakowska & Viraktamath (1975: 525), Z.
tandojamensis was moved to the genus Qadria Mahmood by Dworakowska (1979a: 157)
and Zygina pakistanica to the genus Qadria Mahmood by Dworakowska (1977a: 293).

Ahmed (1969d) dealt with Empoasca generic complex in Pakistan and discussed
its bearing on tribal classification of Typhlocybinae and described one new species
Empoanara distanti.

Linnavuori (1969) contributed to the hemipterous fauna of Egypt and described
two new genera; Assiuta and Pseudocephalelus, with two new species; Austroagallia
canopus and Assiuta camena.

Ahmed (1970a) examined the genus Erythroneura Fitch from Pakistan and
presented an account of nine new species including: Erythroneura salicis, E. modesta, E.
cassia, E. mingorensis, E. verticalis, E. ulmi, E. vinealis, E. kashmirensis, E. atropictila
and redescribed E. nagpurensis (Distant). Later Erythroneura mingorensis was moved to
the genus Kapsa Dworakowska by Dworakowska et al. (1978: 243), E. verticalis was
moved to the genus Zyginopsis Ramakrishnan & Menon by Dworakowska & Sohi (1978:
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39), Erythroneura ulmi was moved to the genus Zygina by Dworakowska & Viraktamath
(1975: 528) but later was restored by Ahmed (1985).

Ahmed (1970b) provided a list of host plants of Typhlocybine leafhoppers. Later
Ahmed (1970e) erected new genus Andrabia with one new species Andrabia
kashmiriensis.

Ahmed (1970c) Added nine new species to the Tribe Erythroneurini; eight from
Pakistan and one from Bangladesh (East Pakistan): Zygina setosa, Z. javedi, Z.
mahmoodi, Z. oleae, Helionidia maculata, Erythroneura hazarensis, E. garhiensis and E.
alami (from Bangladesh), one new genus Jalalia with one new species Jalalia colourata.
Zygina setosa was moved to the genus Qadria Mahmood by Dworakowska &
Viraktamath (1978: 547), Zygina oleae was moved to the genus Tamaricella Zachvatkin
by Dworakowska (1979a: 151).

Ahmed (1970d) added five new species to the genus Typhlocyba Germar from
Pakistan including: T. garhiensis, T. alnusae, T. hemirugosa, T. kaghaensis and T
longicephala. Later T. hemirugosa was moved to the genus Agnesiella Dworakowska
(1977b: 33) and T. longicephala to the genus Sundara Ramakrishnana & Menon by
Dworakowska (1977b: 32).

Ahmed (1971a) studied the genus Typhlocyba Germar for the first time from
Pakistan with four new species including: T. quettensis, T. variata, T. spinosa, T.
mianiensis and other new genus, Byphlocyta, with two new species; B. nigropunctata and
B. immaculata. Later the T. quettensis was moved to the genus Edwardsiana by Ahmed
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& Naheed (1981). T. mianiensis n. sp. was placed under the genus Sundara by
Dworakowska & Sohi (1978: 44).

Ahmed (1971c) erected a new genus and a new species Havelia alba as a pest on
Chinjal (Debregeasia hypoleuca Wedd) from northern areas of Pakistan.

Ahmed & Waheed (1971) described two new genera Mahmoodiana and Domelia
and designated Mahmoodiana acuta and Domelia nigra as their types respectively. Later
Ahmed in 1985 proposed new combination, Togaritettix acuta.

Ahmed & Khokhar (1971) presented an account of the Genus Helionidia
Zachvatkin with four new species from Pakistan including: H. karachiensis, H. nigra, H.
chlorotica and H. notata.

Datta, presenting a series of papers in the 70’s with the serial of roman numbers
(I-XXV): (1972) provided the illustrations for four species of Parabolocratus, (1973a)
presented some commonly found Typhlocybine leafhoppers, (1973b) illustrated the
Galerius indicatrix Distant, Goniagnathus punctifer Walker, Jassus elegans Distant,
Kolla raja Distant and Krisna strigicollis (Spinola).

Dlabola (1971) described leafhoppers from Turkey, Iran, Afghanistan and
Pakistan. New species include Chlorita vana from Afghanistan and Neolimnus
egyptiacus from Peshawar, Pakistan.

Ghauri (1971a) redefined seven previously known species and one subspecies of
Nephotettix: N. virescens (Distant), N. nigropictus (Stål), N. cincticeps (Uhler), N.
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modulatus Melichar, N. malayanus Ishihara & Kawase, N. afer Ghauri and N. nigropictus
yapicola Linnavuori. N. sympatricus is described as a new species. Nephotettix spp. are
defined in two groups: two African and six Asian species.

Ghauri (1971b) erected a new genus Subhimalus for S. melanus on potato and S.
fuscus on clover. Balclutha versicoloroides from clover is described as a new species.

Ghauri (1974) presented new genera and species of leafhoppers from economic
plants, namely: Jilinga, Pseudosubhimalus and Sarejuia. New combinations and
synonymies are given; in addition two new species are described under Aconurella
Ribaut and Sarejuia. Genera; Dio Distant, Erythridea Ribaut and Erythria Fieber are
considered to be distinct and a key to these genera is provided.

Ramakrishnan & Menon (1971) erected five new genera and reviewed new
records and new species of the tribe Dikraneurini including: Murreeana duttai, (from
Murree, Pakistan), Pusaneura signata, Duttaella punjabensis, Pusatettix bipunctatus
Basuaneura kalimpongensis and Togaritettix serratus Matsumura. Last species was
earlier only known from Japan.

Mahmood et al. (1972) described two new species of Stirellus Osborn & Ball.
They collected the Holotype from Peshawar, Sarhad, Pakistan and compared the Stirellus
peshawarensis with Stirellus (= Nandidrug) speciosum Distant (1918) and differentiated
on the basis of the head, antennae, appendix of forewing and setae on style. In the present
study this species is treated as junior synonym of Stirellus lahorensis (Distant 1918: 72,
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Plate 33, fig. 36, Volusenus), whereas, another species, Stirellus thattaensis, collected
from Thatta, Sindh, Pakistan was compared with holotype during present study.

Ramakrishnan & Menon (1972b) added three new genera Sabourasca, Firidasca
and Sundara, to the Typhlocybinae with four new species including: Sabourasca
peculiaris, Viridasca albomaculata, Sundara quadrimaculata and S. delhiana.

Ramakrishnan & Menon (1972a) added seven new genera with fourteen new
species to the Typhlocybinae namely: Spatulostylus variegatus, S. erythromaculatus, S.
palniensis, Ratburella unipunctata, Indianella indraprasthana, I. tamaricis, I. delhiana,
Cassianeura sexmaculata, Zyginopsis abundans, Z. erythropunctatus, Z. basipunctatus,
Z. hindusthanicus, Kodaikanalia primulae and Erythroneuropsis indicus.

Mahmood & Meher (1973) figured Paramesodes ishurdii sp. nov. from East
Pakistan and described that this species is widely distributed all over Pakistan. Later,
Wilson (1983: 21-22, figs 23-29) treated it as junior synonym of Paramesodes
lineaticollis (Distant, 1908: 294).

Rao (1973) studied the collection of leafhoppers from Poona including twelve
different species, one new species Varta moshiensis and four new records:
Parabolocratus albomaculatus (Distant), P. porrectus (Walk), Arya rotundus Pruthi and
Phrynomorphus indicus Distant

Viraktamath (1973a) represented new species Paraidioscopus harrisi of
Idiocerinae breeding on Semecarpus anacardium L. from Dharwar India. Viraktamath
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(1973b) presented an account of Austroagallia nitobei (Matsumura 1912, Agallia) from
Pakistan.

Ramakrishnan & Menon (1974) added nine new species and one new
combination to the tribe Erythroneurini. New species include: Sirosoma indica,
Platytettix variegatus, Hardiana thiosimilis, Zygina fuscoviridis, Z. minor, Z.
unipunctata, Z. acutivertex, Z. bipunctata and Z. unctulata. The new combination
includes Platytettix sudra (Distant).

Ghauri (1975) described new genus and new species of Idiocerine leafhoppers;
Tasnimocerus gen nov. and designated T. clypelatus its type. Viraktamath (1976a) added
four new species to the Idiocerinae including: Amritodus brevistylus, A. mudigerensis,
Idioscopus decoratus and I. shillongensis. Viraktamath (1976b) erected new subgenus for
Doratulina (Cymboponella) longivertex sp. nov., feeding on grass, Cymbopogonella sp.
Two new species of Bumizana, feeding on the same grass, Bumizana dharwarensis, from
Dharwar and B. omani from Bangalore, India are described.

Dlabola (1977) described the new genus Bampurius and designated Neolimnus
eberti Dlabola 1964 as its type species. Other species described under this genus included
by Dlabola (1984) are B. bahukalatus, B. striatus and B. trilunulatus. In the present study,
one new species is added to the genus.

Viraktamath (1978) reported a new species, Cestius terminaliae differentiated
from C. versicolor on the basis of colour pattern and an aedeagal shaft with an apical
process.
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Dlabola (1979-80) described the Homopterans from Saudi Arabia in two parts; in
part one he enumerated 79 species with 5 new genera and 19 new species, whereas in part
two a total of 2 new genera and 5 new species are illustrated.

Mahmood (1979) published a technical report on subfamilies of Cicadellidae from
Pakistan and adjoining countries or the Oriental region and though many new species
were not designated, many species that are recognizable from figures are, however,
treated in the present study.

Mahmood & Aziz (1979) presented the Taxonomic study of genus Nephotettix
from Pakistan and Bangladesh with description of two new species; N. olivacea and N.
oryzii. Later Wilson (1989) treated both the species as junior synonyms of N. parvus and
N. virescens respectively.

Bindra & Sohi (1969, 1970) and Bindra et al. (1970) made a good contribution on
Typhlocybinae of the Indian subcontinent.

Ramakrishnan & Ghauri (1979) classified Empoascanara complex into fifteen
genera, out of which 12 are new including: Indoformosa, Pantanarendra, Swarajnara,
Pradhanasundra, Subbanara, Irenara, Manzoonara, Sohinara, Afroindica, Sawainara,
Webbanara and Vietnara. In addition they described and provided key for forty-three
species.
Viraktamath (1979a) added four new species to the genus Idioscopus from India
including: robustipennis, webbi, indicus and lalithae. He also provided key to the Indian
species of Idioscopus.
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Viraktamath (1979b) described a new genus Jogocerus from India and designated
type; J. freytagi sp. nov. Further, he added five new species to the genus Idioscopus
including: pretiosus, bellus, spectabilis, dworakowskae and virescens.

Viraktamath and Dworakowska (1979) added new species to the genus Singapora
Mahmood; Singapora karnatakana sp. nov. He also provided illustrations of S. shinshana
(Matsumura) and S. indica (Ramakrishnana & Menon).

Ahmed & Samad (1980) reported new species of Zyginidia Haupt on fruits and
vegetables including; Z. yunasi, Z. behrinensis and Z. sawaii.

Ahmed et al. (1980) added three new species of Idiocerinae; Amritodus saeedi,
Idioscopus karachiensis and I. freytagi from Pakistan. Amritodus saeedi new species is
compared with A. atkinsoni and is designated separate species based on two missing
subapical processes in Amritodus saeedi. Idioscopus karachiensis new species was
collected from mango (Mangifera indica) and is compared in close proximity to
Idioscopus niveosparsus. The third species Idioscopus freytagi was also collected from
mango and is similarly compared to Idioscopus niveosparsus. Though several species
have been synonymised under Idioscopus nitidulus (Walker, 1870: 322,

Iassus)

including: Idiocerus niveosparsus Lethierry, 1889: 252, synonymised by Maldonado
Capriles (1973: 180), Idiocerus basalis Melichar, 1903: 147, synonymised by Distant
(1908: 185) with I. niveosparsus, Idiocerus maculatus Distant, 1912: 605, preoccupied by
Idiocerus maculatus Melichar 1896, Idiocerus incertus Baker, 1924d: 367, nom. nov. for
I. maculatus Distant, synonymised by Maldonado Capriles, (1964: 93). In present study
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Idioscopus karachiensis Ahmed et al., 1980: 222 fig 2 and Idioscopus freytagi Ahmed,
Naheed & Ahmed Pakistan are treated as junior synonyms of Idioscopus nitidulus.

Viraktamath (1980a) described two new species from Oriental region namely;
Idioscopus capriliana from India and Busoniomimus setulistylus from Singapore. B.
setulistylus has been distinguished from all other allied species by having a brush of setae
on the style.

Viraktamath (1980b) redescribed Idioscopus bimaculatus (Pruthi) from the
holotype which was undissected (the illustrations by Pruthi and Maldonado-Capriles were
based on the paratype). He also added one new species, Idioscopus irenae, to the genus.

Viraktamath & Sohi (1980) presented a very good account of Austroagallian
species from Indian region: A. nitobei (Matsumura), A. sinuata (Mulsant & Rey), A.
robusta Swai Singh & Gill, A. fagonica Swai Singh & Gill, A. bifurcata Swai Singh &
Gill and A. sarobica (Dlabola). In addition A. afganistanensis Kameswara, Ramakrishnan
& Ghai, 1979 is treated as junior synonym of A. sinuata.

Viraktamath & Viraktamath (1980) redescribed the genera Allectus, Deviaticus
and Lampridius, earlier described by W.L. Distant, to correctly recognize the genera and
to study their relationships with the genera of other faunal regions.

Ahmed & Naheed (1981) reported some new species of Edwardsiana and
farynala from Pakistan, namely; E. javedi, E. sharfi, E. sariabensis, F. sternata, F.
saiduensis and F. confusa.
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Ahmed et al. (1981) presented an account of seventeen Empoascan new species,
infesting fruits and vegetables in Pakistan including: Empoanara ghulami, Empoasca
parastriata, E. persicae, E. cicerae, E. planata, E. syedi, E. karachiensis, E. khaliquei, E.
bostanensis, E. apodema, E. mardanensis, E. capsicae, Austroasca tuberose, A.
jamkandensis, A. viniferae and Amrasca elongata. Ahmed (1985: 128) transferred later
Empoanara ghulami to Alebroides, afterward Ahmed (1985: 167,171) placed Austroasca
jamkandensis and A. viniferae to Jacobiasca.

Dlabola (1981) described the new genus Masiripius and designated Platymetopius
zizyphi Bergevin, 1922 its type. This genus was redescribed by Viraktamath & Murthy in
1999. In present study Masiripius lugubris Distant is also described and illustrated.

Viraktamath (1981) presented an account of Grammacephalus with one new
species Grammacephalus raunoi and new combinations; G. rahmani (Pruthi) and G.
kempi (Pruthi). A lectotype is designated for each and illustrations of G. pallidus
previously only known from African region are provided. A key to Grammacephalus
species is provided for the region. A lectotype of G. rahmani is described from Pakistan.

Webb (1981) refined the subfamily Paraboloponinae from Asia, Australasia and
Pacific, with keys, recognition of nine genera, among which four are new, four are
generic synonyms, ten are new specific synonymies and six are new combinations. Seven
lectotypes and one neotype are newly designated.

Ramakrishnan (1982) added one more new genus Daluana and a new species,
with its type species D. bhudaneswarensis sp. nov. from Bhubaneswar, India. This new
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genus is separated from allied by having subgenital plates fused, presence of a median
sulcus on vertex, aedeagal shaft without processes and subapical gonopore.
In ‘proceedings of the 1st international workshop on leafhoppers and plant
hoppers, London’ Ahmed (1983) presented a review of the Typhlocybine tribes: Alebrini,
Dikraneurini, Typhlocybini and Empoascini. He enlisted 120 species under 35 genera and
the pest status of some leafhoppers including; Edwardsiana quettensis on apple, Amrasca
devastans on cotton, okra, brinjal and potato Empoasca decedens on grapevine,
Empoasca kerri on clusterbean, Empoasca signata on castor and potato, Empoasca
albizziae on siris, Zygina binotata on bauhinia, Qadria rubronotata on grewia and
Zyginidia quyumi on wheat and maize.

Ramakrishnan (1983) added a new species Subhimalus fuscomelanus from India;
it lies between S. melanus Ghauri and S. fuscus Ghauri. The structure of parameres
resembles S. melanus whereas, while wing venation is like S. fuscus.

Ramakrishnan (1985) described a new species, Cofana karjatensis from India; it
is close to to C. unimaculata but differs in the shape of the female seventh abdominal
sternum and the male abdominal sternal apodemes. Later Sindhu & Viraktamath (2008)
synonymised it under C. unimaculata.

Dlabola (1984) reported new species of Grammacephalus including; G.
minabicus, G. genoicus (both the species are described from south Iran) and G. pugio
Noualhier.
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Ahmed (1986) presented an account of five new species from grasslands and
allied crops from Pakistan. Psammotettix swatensis sp. nov. is compared to be close to
Psammotettix provincialis (Ribaut). It is differentiated on the basis of the structure of the
pygofer and wing venation. In the present study, this species is designated as junior
synonym of a Psammotettix emarginata Singh, 1969: 356. Balclutha sujawalensis sp.
nov. is a valid species and is named after the locality from where it is collected ‘Sujawal,
Pakistan’. It was refigured by Webb & Vilbaste, 1994: 76. Macrosteles shahidi sp. nov. is
found different from Macrosteles sexnotata (Fallen), with a distinct apical process, which
is not divergent and the absence of black cross bars anywhere in new species. Cicadulina
striata sp. nov. is compared with Cicadulina bipunctella zeae (China) from which it is
differentiated in dorsal spine like processes on aedeagus being symmetrical and aedeagus
being less massive in dorsal view. Exitianus karachiensis sp. nov. is treated here as a
junior synonym of Exitianus nanus.

Ahmed & Rao (1986) reviewed some commonly found leafhoppers on grasses
from Peshawar, Pakistan. They collected specimens from typical climatic areas like
Tarnab, Saeedabad and Taroojabba. A list of leafhoppers and planthoppers is provided
with population abundances. One new species Exitianus peshawarensis is figured. In the
present study this species is treated as junior synonym of Exitianus nanus (Distant, 1908:
345, Athysanus), as the Exitianus nanus and indicus groups are very common on grasses
and crops. In present study the Exitianus group was compared with holotypes present in
BMNH London.
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Rao & Ramakrishnan (1987) described two new species belonging to the genus
Allophleps Bergroth from India; A. delhiensis and A. menonal. Previously only one
species, A. indica Pruthi, 1936 was described; later Datta (1988) redescribed it.

Viraktamath et al. (1987) refined the deltocephaline genus Hishimonoides from
the Indian subcontinent with three new species: H. arbudae, H. bougainvilleae and H.
setosus. Mahmood described H. Orientalis from the Chittagong hill tracts, Bangladesh.

Webb (1987) reviewed the interpretation of distribution and variation in male
genitalia of Cicadulina bipunctata and C. bimaculata based on material from Africa,
India and new localities in Asia and the Pacific.

Ahmed & Aziz (1988) added two new species with occurrences and relative
abundance in the lower Sindh; Parabolocratus sindhensis sp. nov. is compared with three
species; P. storai Lindh., P mandlensis Pruthi and P. albomaculatus (Distant). New
species is differentiated from these in having a heavily setose male plate, a connective
with massive stem and style, a strongly developed apex and an absence of longitudinal
stripe on crown and thorax. This is a good species and is treated under Hecalus in the
present study. Paternus jhokensis new species is compared with Paternus viridula and
differentiated from it in having a more massive pygofer and connective. In the present
study this species is treated as a junior synonym of Stirellus lahorensis (Distant 1918: 72,
Volusenus).

Ahmed et al. (1988) examined Aphrodine leafhoppers from grasslands of
Karachi, Pakistan and added five new species to the region: Scaphoideus karachiensis sp.
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nov., in present study it is treated as junior synonym of Neolimnus egyptiacus
(Matsumura, 1908: 29, Scaphoideus), Recilia setosa sp. nov. is differentiated from
Recilia prabha (Pruthi) in having distinct form of aedeagus and pattern of head. Two new
species, Balclutha modesta and B. Karachiensis, were treated as junior synonyms of B.
incisa and B. rubrostriata respectively by Webb & Vilbaste (1994). Parabolocratus
setosus sp. nov. is close to P. mandlensis and is differentiated in having an extremely
tapered apical part of the male plate.

Ara & Ahmed (1988) presented an account of three new species: Cofana
karachiensis sp. nov. is compared with C. lineata (Distant) and is differentiated on the
basis of lacking a median pronotal line continuing on to the scutellum and the length of
the female C. lineata is also compared; Psammotettix quettensis new sp is compared with
P. Swatensis. I then in present study treated this species as a junior synonym of
Psammotettix emarginata Singh 1969: 356. Empoasca appendiculata sp. nov. was
collected from Mirpur Sakro, Sindh, Pakistan. It is close to E. sesamae Ahmed and is
differentiated on the basis of the shape of the male genital capsule, connective, aedeagus
and the curved apex of style.

Datta (1988) summed up all his previous work in this paper with description of
seventeen subfamilies from Oriental region: Cicadellinae, Hylicinae, Penthimiinae,
Ledrinae, Ulopinae, Evacanthinae, Nirvaninae, Aphrodinae, Hecalinae, Euscelinae,
Coelidiinae,

Tartessinae,

Iassinae,

Macropsinae,

Agalliinae,

Idiocerinae

Typhlocybinae. He figured one hundred and seventy seven (177) species.
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and

Rao & Ramakrishnan (1988a) added new species and new records of Recilia
Edwards. Recilia kumara sp.nov. is distinguished by an aedeagus mildly sinuate in the
middle and a style apophysis almost straight, gradually tapering to an apex.

Rao & Ramakrishnan (1988b) added two new species to the genus Scaphoideus
Uhler; S. katraini and S. sabourensis from India. A new species katraini can be
distinguished by an aedeagus dissociated from the connective and paraphyses attached to
the pygofer near the anal tube and S. sabourensis sp. nov. by the serrated spine-like
process of pygofer on either side of the anal tube.

Rao (1989) described one new genus Khasiana and thirteen new species:
Stroggylocephalus indicus, Nirvana shillongensis, Taharana khasiensis, Drabescus
shillongensis, Hishimonus sonapaharensis, Macrosteles picturatus, M. brevis, Recilia
indica, Paramesodes montanus, Phlogotettix indicus, Scaphoideus colouratus, Cicadula
compressa and Khasiana prima.

Viraktamath & Viraktamath (1989) described new species of Bumizana Distant
and Chloropelix Lindbergh from the Indian subcontinent. These genera are usually
included in the tribe Paradorydiini. New species of Bumizana include deccani, khasiana
and an unnamed female species of Bumizana Distant, which is a very distinctive species
with a distinctive shape of the vertex and female seventh sternite. However, due to the
unavailability of a male, no name is designated to this species. Whereas the genus
Chloropelix includes indica from India and Pakistan.
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Rao (1990) presented taxonomic treatment of nine subfamilies of Cicadellidae
encountered in the Khasi Hills, Meghalaya; he dealt with the 2145 specimens of
leafhoppers belonging to 42 species, 1 new genus, 12 new species and 3 new
combinations. A key is provided following an old concept of subfamilies.
Zoogeographical relations between the leafhopper fauna of the Khasi Hills with rest of
the country and the Oriental region are discussed. The distribution of leafhoppers of
Khasi Hills is compared to other regions of the world. The pygofer is not figured for most
of the species.

Rao & Ramakrishnan (1990a) added two new species and a new record of
Hishimonus Ishida from India including: H. mayarami sp. nov., H. versicolor sp. nov.
and H. nielsoni Knight new record. A key is provided to the Indian species.

Rao & Ramakrishnan (1990b) reported two new species and new records of the
genus Balclutha Kirkaldy from India. New species include; B. knighti and B.
pararubrostriata. New Indian records include; B. lucida (Butler), B. noonadana Knight
and B. punctata (Fabricius).

Asche & Webb (1994) reviewed the leafhopper genus Hengchunia Vilbaste with
four new species: H. pakistanica (from Pakistan), H. helleri (from Cameroun and Zaire),
H. indica (from India) and H. javana (from Indonesia, Java). The zoogeographical
distribution of the species and their potential Phylogenetic relationship are briefly
discussed.
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Mathew & Ramakrishnan (1994a) added a new species, Arboridia murthyi and a
new record, Lectotypella rawa Dworakowska to Erythroneurini.

Mathew & Ramakrishnan (1994b) reviewed the Typhlocybine leafhoppers with
one new genus Dayunoa and two new species; Dayunoa skariai and Amrasca bilobata
from India. In addition, twelve reported species, seven are newly recorded.

Viraktamath & Mohan (1994) erected new genus Scaphodhara related to
Scaphoideus (Homoptera: Cicadellidae) with description of five new species: S. biloba, S.
sahyadrica, S. periyari, S. raoi and S. neela from southern India. The distinctive
characters of new genus comprise the absence of paraphyses and a large aedeagus, with a
pair of apical or subapical processes.

Viraktamath & Sohi (1994) added three new species to the genus Idiocerus
(Hemiptera: Cicadellidae) from northern India. This Holarctic genus was recorded for the
first time from the region. New species include; I. sharmai, I. cedarae and I. deodarae.
He also provided a key for the new species. Different workers, suggesting that no true
Idiocerus has been recorded from the Indian subcontinent (Pakistan, India, Sri Lanka,
Nepal, Bangladesh, Bhutan and Burma), shifted the previously recorded species from the
genus Idiocerus to other genera; therefore, this forms the first authentic record of the
genus from the subcontinent.

Webb & Vilbaste (1994) reviewed the Oriental fauna of grass-feeding leafhopper
genus Balclutha Kirkaldy and provide a checklist and a key to 25 species and 2 species
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complexes recognized from the Oriental region. From Pakistan B. karachiensis and B.
modesta are treated as junior synonyms of B. rubrostriata and B. incisa respectively.

Fatema et al. (1995) studied the occurrence of some commonly found leafhoppers
from various hosts in NWFP, Pakistan during 1991-1992. The maximum number of
leafhoppers was collected from grass and the minimum on maize. The count of species is
presented in tables for different localities. Later in 1996 Fatema et al. presented the
occurrence of some commonly found leafhoppers on cash crops and other graminaceous
plants in Sindh, Pakistan. Three subfamilies are discussed, including Aphrodinae,
Cicadellinae and Scarinae. Table in this paper is represented with total 14 species with
total number collected and percent in total catch. Fatema et al. 1997-1998 presented
publication mostly on the occurrence and abundance of leafhoppers on grasses and crops
from different provinces of Pakistan.

Dash & Viraktamath (1995) described two new species of Deltocephalus; tareni
and jagannathi. Rao (1996) described a new species Tambocerus viraktamathi from
India, which externally resembles to Phlepsius divaricatus Melichar.

Zhang & Webb (1996) revised the classification of the Asian and Pacific
Selenocehaline leafhoppers. Thirty three genera are recognized and placed in three tribes:
Paraboloponini, Selenocephalini and Drabescini. They provided key to the tribes and
genera together with a world generic checklist. In total they described seven new genera
and eight new species.
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Viraktamath (1997) reviewed the Idiocerine genus Amritodus (Hemiptera:
Cicadellidae); he redescribed A. atkinsoni, A. brevistylus, A. saeedi (described from
Pakistan) A. brevis sp. nov. He provided a key to all species and removed A. pistacious
Huang & Maldonado from the genus.

Dash & Viraktamath (1998) provided a very comprehensive paper on the genus
Deltocephalus from India and Nepal with description of two subgenera; Deltocephalus
with one species D.(D.) vulgaris and Recilia Edwards with 49 species, in which 23 are
new to Science including: acuminatus, agroecus, albofasciatus, albomaculatus, aridus,
belonus, bengalensis, bilineatus, bispinosus, breviculus, brevis, canaraicus, cuculatus,
hasatatus, jogensis, semilimax, spiculatus, systenos, trispinusus, trisuli, truncaatus,
variabilis and xanthocephalus.

Viraktamath (1998b) revised the leafhopper tribe Paraboloponini from the Indian
subcontinent (Pakistan, India, Nepal, Sri Lanka, Bangladesh, Bhutan and Burma) with 21
new species: Indokutara conica, Kotabala adiveyyai, Carvaka clava, C. compressa, C.
confusa, C. elongata, C. girijae, C. kumari, C. nielsoni, C. pruthii, C. sinuata, C. synavei,
C. wellingtoni, Divus samanus, Kutara breviplata, K. crypta, K. striata, K. trifida,
Megabyzus ganeshai, M. indicus and M. jogensis.

Viraktamath & Murthy (1999) revised the leafhopper tribe Scaphytopiini from
India and Nepal with four new genera: Curvimonus, Sudhamruta, Thryaksha and
Univagris. New species include: Curvimonus gajadantha, Grammacephalus indicus,
Japananus nepalicus, Sudhamruta wesleyi, Thryaksha recurvatus and Univagris pallida.
Genus Varta Distant is treated as a genus distinct from Stymphalus Stål. Purpuranus
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Zachvatkin is considered as a junior synonym of Varta. Species of Pugla Distant and
Masiripius Dlabola are also redescribed.

Viraktamath (1999) recorded the genus Acacimenus Dlabola for the first time
from India and Sri Lanka, with five new species including: A. deccanensis, maheshai,
inequalis, variabilis and zeylonicus. Previously this genus was described from Iran, Saudi
Arabia and Baluchistan. The type species of the genus from the Palaearctic region are
discussed and a key to the species is provided.

Viraktamath & Mohan (1999) evaluated the genus Scaphotettix Matsumura from
India. Previously this genus was only known from Taiwan. Externally the members of
this genus are similar to Scaphoideus but on close observation, they are found to be
different in forewing venation and male genitalia.
Dash & Viraktamath (2001) reviewed and illustrated five of the six valid species
of the genus Goniagnathus Fieber known from the Indian subcontinent: G. appellans
Baker, G. fumosus Distant, G. guttulinervis (Kirschbaum), G. nervosus Melichar and G.
punctifer (Walker). Four new species, G. concavus, G. quadripinnatus, G. symphysis and
G. syncerus, are described and illustrated. G. bifurcata Ahmed & Qadeer known from
Karachi, Pakistan is treated as a junior synonym of G. guttulinervis (Kirschbaum).
Further Goniagnathus is divided into three groups: Guttulinervis, Punctifer and Syncerus.

Viraktamath & Parvathi (2002) described a new genus Periacerus (type sp.
Idioscopus lalithae Viraktamath) of Idiocerinae and two new species; I. bidentatus (from
India), I. lankensis (from Sri Laka). The new genus shares characters with the genus
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Pandacerus Webb in the second pair of gonapophyses, including the apical hyaline
region and male style, but the new genus has a distinct basal lobe of the subgenital plate.

Viraktamath (2004) revised the genus Durgades from India and Pakistan with
description of six new species: D. aviana (India), D. confusa (Nepal), D. dunchensis
(Nepal), D. saura (India), D. spatulata (Nepal) and D. sympatrica (Pakistan). D.
idiocerus Pruthi (Pakistan, Murree Hills) is redescribed, whereas D. distanti Kameswara
Rao & Ramakrishnan is treated as junior synonym of D. nigropicta Distant. Further, the
Nehala montana Distant is transferred to this genus.

Dietrich (2005) provided an illustrated key to adults reflecting the current higher
classification for families of Cicadomorpha (Cicadas, spittlebugs, leafhoppers and
treehoppers) and for subfamilies and tribes of Cicadellidae, excluding Deltocephalinae.

Viraktamath (2005a,b) provided an illustrated key to 26 subfamilies and 41 tribes
of leafhoppers (in two parts) from the Indian subcontinent (Pakistan, India, Nepal,
Bhutan, Bangladesh, Myanmar and Sri Lanka). A total of 1350 species under 340 genera
known from the Indian subcontinent and their distribution under each of the subfamilies
is also presented.
Dai et al. (2006) reviewed the tribe Scaphytopiini with description of a new
genus, Sikhamani Viraktamath & Webb, including two new Asian leafhoppers;
Grammacephalus furcatus Dai & Zhang and Sikhamani delicatula Viraktamath & Webb.

Viraktamath (2007) presented five new genera of Idiocerinae. Burmascopus
Viraktamath (type species, Idiocerus fasciolatus Distant) from Myanmar, Ceylonoscopus
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Viraktamath (type species: Ceylonoscopus quadripunctatus Viraktamath), Lankacerus
Viraktamath (type species: Lankacerus rotundus Viraktamath), Neoscopus Viraktamath
(type species: Neoscopus transversus Viraktamath) from Sri Lanka and Nilgiriscopus
Viraktamath (Nilgiriscopus transverses Viraktamath) from south India. He provided
description, illustration and a key for the known genera of the Indian Subcontinent is
provided.

Webb & Viraktamath (2007) provided three new species of Scaphoideus Uhler,
including; S. dellagiustinae, S. unimaculatus and S. quangtriensis. They provided figures
and compared with S. rubroguttatus Matsumura and S. baeticus Distant.

Zahniser & Dietrich (2008) illustrated and provided key to all family-group taxa
of deltocephaline-like leafhoppers. To further elucidate relationships within this large
clade of deltocephaline-like leafhoppers, an expanded dataset of 119 morphological
characters and 68 taxa is compiled and analyzed using cladistic methods.

Viraktamath

&

Gnaneswaran

(2009)

described

two

new

subgenera

Tropicognathus and Epistagma for Goniagnathus from Indian subcontinent with three
new species; G (T) anufrievi (India), G (T) nepalicus (Nepal) and G (T) zeylanicus (Sri
Lanka).

Webb & Viraktamath (2009) revised the tribe Deltocephalini and provided an
annotated checklist and a generic key to the old world members of the tribe. They placed
all the species of Recilia in Maiestas Distant, 1917 except coronifer (Marshal) and raoi
(Dash & Viraktamath), whereas the genera Togacephalus Matsumura, 1940, Inazuma
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Ishihara, 1953, Inemadara Ishihara, 1953 and Insulanus Linnavuori, 1960 are
synonymised under Maiestas.
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CHAPTER - III
MATERIALS AND METHODS
Method of collection

Material studied during the course of this work was mainly collected from
Tandojam with some specimens from Tharparkar (see plate no. 1), a contrasting habitat
with desert, using a sweep net and a light trap. Crops and variety of vegetation were
sampled for leafhoppers throughout the year to have as much diversity of leafhoppers as
possible.

Method of killing and preserving

Leafhoppers were killed in a standard insect killing jar containing cyanide, then
either mounted on triangular points or pinned directly and stored in insect boxes. Large
specimens were pinned directly through the mesothorax just to the right of the center.
Point mounts for smaller insects were glued to the right side of the thorax. All specimens
were labeled as per locality, date of collection, name of the collector and the host plant if
known.

Method of preparing genitalia

To view internal structures it was necessary to have a transparent abdomen. To
achieve this, a process known as maceration (removal of muscle and soft connective
tissues) described by Knight (1965) was followed. The abdomen was removed by
inserting a pin between the abdomen and the thorax. The abdomen was then placed in
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cold 10 % potassium hydroxide solution for 21/2 h or overnight depending on hardness of
insect. Heat was used to speed up the process. The abdomen was then washed with water
for 15 minutes containing 1 or 2 drops of glacial acetic acid, rinsed again with pure water
(Oman, 1949) and later placed in glycerin for dissection under the microscope.

Method of observation

A macerated abdomen was placed in glycerin and dissected under a 3D dissecting
microscope (Labomed CSM2, 20X–40X). For detailed study the genitalia were observed
under a compound microscope (Kyowa Medilux 20) fitted with a USB Camera (350 k
pixel).

Method of preparing digital images and line drawing
The images were captured through the digital camera fitted on the microscope.
For line drawing, a camera Lucida was used fitted on microscope. For the improvement
of some line drawings, the software Adobe Illustrator 12.0 was also used.

Method of identification of specimens

Identifications were carried out using both pertinent literature and the examination
of specimens in collection of The Natural History Museum, London, hereafter referred to
as BMNH. The decision to synonymise many species in the current work has been made
based on their original description and the examination of type material in the Zoological
Museum University of Karachi where the types of Pakistani species are held.
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The names of the new species given in this thesis are not available for use unless
published.

Depositories:

The material on which this study is based is deposited in the institutions that are
abbreviated in the text as follows.

BMNH: The Natural History Museum, London, England, UK
IKC: Imran Khatri’s Private Collection
ZSI: Zoological Survey of India, Calcutta, India
NMNH: National Museum of Natural History, Washington D.C., USA
ZMUK: Zoological Museum of the University of Karachi, Karachi, Pakistan
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PLATE NO. 1

MAP OF PAKISTAN SHOWING STUDY AREA
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CHAPTER - IV
RESULTS

FAMILY: CICADELLIDAE LATREILLE, 1825

Note. For family description and diagnostic characters, see introduction. For the
preparation of key; specimens under study as well as literature is followed, including;
Zahniser & Dietrich, 2008, Dietrich 2005, Viraktamath, 2005a,b and Rao, 1990.

Key to subfamilies of Cicadellidae from Tandojam, Pakistan
1. Hind basitarsus acutely pointed distally; forewing without cross veins except apical ones (Plates
41, 43)…………………………………………………..………………………….. Typhlocybinae
- Hind basitarsus truncate distally; forewing with cross veins in basal half …………..………….….2
2. Ocelli on disc of vertex (plates 41, 42); fronto-clypeus swollen……………………... Cicadellinae
- Ocelli either on face or on anterior margin; fronto-clypeus not swollen, flat …………………...…3
3. Ocelli on face; hind femur with 2+1 spinulation at apex……………………...…………...….....…4
- Ocelli on anterior margin of head; hind femur with 2+2+1 or 2+1+1 spines at apex
………………………………………………………...…………………………... Deltocephalinae
4. Forewing appendix broader; apices overlapping at repose; frontal suture extending beyond
antennal pits and reaching ocelli; style usually not forked at caudal end ………………Idiocerinae
- Forewing appendix narrower, apices not overlapping at repose; frontal suture not extending
beyond antennal pits …………………………………….………………………Megophthalminae
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Subfamily: Deltocephalinae FIEBER, 1869

The Deltocephalinae (Cicadellidae) is the largest leafhopper subfamily with
nearly 800 genera and over 6500 species found in all zoogeographical regions. The group
is a major constituent of grassland and forest ecosystems. Plant sap feeders are important
pests of crops, causing damage by both direct feeding and as vectors of plant pathogens.

Information on the taxonomy of the Deltocephalinae of Pakistan is limited to
mainly various small publications, particularly on Deltocephalinae associated with
grasses.

Checklist of Deltocephalinae from Pakistan
Note: In the following checklist all references are from Pakistan except where indicated.
Also, only verified identifications from the literature are listed including the invalid (unpublished names) new taxa described by Mahmood (1979) if they can be identified from
their figures as known species. Some references for Pakistan to the species listed here are
omitted as the records lack figures or data and therefore the records cannot be confirmed,
e.g. Fatema et al. (1995-1998). The tribe Acinopterini recorded by Mahmood (1979) was
probably a mistake for Fieberiellini as the former tribe is from North America and the
characters given would apply more to the latter tribe (see also under Platymetopius in
notes section below).

In general, tribal placements are from Oman et al. (1990). Different tribal
placements are given for Osbornellus, Scaphoideus and Platymetopius. The former two
genera were placed in Scaphoideini by Oman et al.. (1990) and the last in Platymetopiini.
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However, as I consider these tribes to be too poorly defined I prefer to include them in
Athysanini until such time as an acceptable definition is given. The placement of
Grypotini as a subtribe of Koebeliini, follows Dietrich & Dmitriev (2003).

Format adopted: Valid species are listed, followed by the author name and abbreviated
original citation, the country from which the species was described and subsequent
citations; the names of junior synonyms are given on separate, indented lines below the
corresponding valid species. The species recorded from Tandojam are indicated by one
asterisk (*) and those only from Tharparkar by two asterisks (**).
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Athysanini (=Scaphoideini and Platymetopiini)
**Bampurius pakistanicus sp. nov.
**Neolimnus egyptiacus (Matsumura, 1908: 29, plate 1, figs 7, 7a; Scaphoideus), Egypt; Linnavuori; 1953:
114, figs 5A-I. See discussion below. New record.
Scaphoideus karachiensis Ahmed, Murtaza & Malik, 1988: 410, fig. 1, Pakistan. Syn. nov.
**Neolimnus quadricornis sp. nov.
*Monobazus dissimilis (Distant, 1908: 55; Xestocephalus), India. Comb. nov. New record. See notes
below.
Deltocephalus fuscovarius Distant, 1918: 83–84, Sri Lanka. Syn. nov.
*Osbornellus (Mavromoustaca) macchiae (Lindberg, 1967; 38, figs 46-47, Cyprus).
New record. See discussion below.
Platymetopius sp. (see species notes below and Appendix).
Pseudosubhimalus bicolor (Pruthi, 1936: 123-124, fig. 135, pl, IX, fig. 6, 6a; Ophiola), Pakistan.
Scaphoideus harlani Kitbamroong & Freytag, 1978: 11-12, figs 4, 6, 45-50, 142, Vietnam and Thailand.
New record. See discussion below.
Scaphoideus karachiensis (see Neolimnus egyptiacus).
Chiasmini (=Doraturini)
*Aconurella prolixa (Lethierry 1885: 102; Thamnotettix), France. New record. See discussion below.
Cicadula indica Pruthi, 1930: 54-56, plate IV, fig. 7, text figs 75-77; Datta, 1973: 421-422, plate II,
figs 1-6. Syn. nov.
Chiasmus karachiensis Ahmed, Qadeer & Malik, 1988: 13, fig. 3, Pakistan. Syn. nov
Chiasmus lobata Ahmed, Qadeer & Malik, 1988: 14, fig. 4, Pakistan. Syn. nov.
Aconurella neosolana Rao & Ramakrishnan, 1990: 268, India. Syn. nov.
Chiasmus alatus Pruthi, 1930: 23-25, plate II, fig. 6, text figs 32-34. Pakistan and India. See discussion
below.
Chiasmus niger Pruthi, 1936: 108-109, fig. 122, plate VIII, fig. 8, Pakistan. See discussion below.
*Chiasmus sp. (Distant, 1918: 84; Postumus), India. See species notes below.
*Exitianus indicus (Distant, 1908: 344, Athysanus), Bengal. New record. See discussion below.
Exitianus major Ahmed, Qadeer & Malik, 1988: 10, fig. 1, Pakistan. Syn. nov.
Exitianus karachiensis (See E. nanus).
Exitianus major (See E. indicus).
Exitianus minor (See E. nanus).
*Exitianus nanus (Distant, 1908: 345; Athysanus), Bengal. New record. See discussion below.
Exitianus karachiensis Ahmed, 1986: 59, fig. 5, Pakistan; Fatema et al., 1996: 309, Pakistan. Syn.
nov.
Exitianus minor Ahmed, Qadeer & Malik, 1988: 12, fig. 2, Pakistan. Syn. nov.
Exitianus peshawarensis Ahmed & Rao, 1986: 76-77, fig. 1, Pakistan. Syn. nov.
Exitianus peshawarensis (See E. nanus).
Nephotettix nigropicta (Stål, 1870: 740; Thamnotettix), Australia; Mahmood. & Aziz, 1979: 61, figs 1b,
3 a-f, Pakistan. For synonyms see Ghauri, 1971: 491.
Nephotettix olivacea (See N. parvus).
Nephotettix oryzii (See N. virescens).
Nephotettix parvus Ishihara & Kawase 1968: 136 fig. 1, Malaysia.
Nephotettix olivacea Mahmood & Aziz, 1979: 65, figs 1 e, 6 a-e, Pakistan. Synonymised by Wilson
(1989).
Nephotettix virescens (Distant, 1908: 291; Selenocephalus), India.
Nephotettix oryzii Mahmood & Aziz, 1979: 63 figs 1 d, 5 a-f, Pakistan. Synonymised by Wilson
(1989).
Deltocephalini
Maiestas indicus (Pruthi, 1936a: 120-121, plate IX, fig. 3, text fig. 132; Allophleps), Pakistan; Webb &
Viraktamath (2009). See species notes below.
Allophleps delhiensis Rao & Ramakrishnan 1990: 111.
Deltocephalus (Recilia) indicus; Viraktamath & Dash, 2001: 50, fig. 305.
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Maiestas setosa (Ahmed, Murtaza & Malik, 1988: 412, fig. 2; Recilia), Pakistan. See species notes
below.
*Maiestas subviridis (Metcalf, 1946: 125; Stirellus), Oceania. Pakistan. New record. See discussion
below.
*Maiestas pruthii (Metcalf, 1967: 1173, new name for Deltocephalus notatus (Pruthi Webb) &
Viraktamath, 2009: 20). See discussion below.
Deltocephalus notatus Pruthi, 1936: 128–129, fig 139, plate IX, fig. 10, Pakistan. Preoccupied, not
Melichar, 1896.
Deltocephalus (Recilia) pruthii Dash & Viraktamath, 1998: 31-32, figs 252-259, India.
*Maiestas tareni (Dash & Viraktamath, 1998: 16, figs 78-84; Deltocephalus (Recilia), India. New record
See species notes below.
Paramesodes lineaticollis (Distant, 1908: 294), India; Wilson, 1983: 21-22, figs 23-29.
Paramesodes ishurdii Mahmood & Meher, 1973: 135, Pakistan. Synonymised by Wilson, 1983: 21.
Goniagnathini
Goniagnathus bifurcatus See Goniagnathus guttulinervis.
*Goniagnathus (Epistagma) guttulinervis (Kirschbaum, 1868: 116; Athysanus) Europe; Pakistan; Dash &
Viraktamath, 2001: 64, figs 1-5, India. See discussion below.
Goniagnathus bifurcatus Ahmed, Qadeer & Malik, 1988: 16 fig. 5, Pakistan. Synonymised by Dash
& Viraktamath, 2001: 64.
*Goniagnathus (Tropicognathus) quadripinnatus Dash & Viraktamath, 2001: 74-76, figs 45-50, India.
New record. See discussion below.
Koebeliini (Grypotina)
Pinopona minuta Viraktamath & Sohi, 1998: 114-115, figs 1-15. India. New record. See discussion
below.
Sohipona webbi Ghauri & Viraktamath 1987: 50, figs 11-29, Pakistan.
Hecalini
Glossocratus sp. (see species notes below and Appendix).
*Hecalus ghaurii Rao & Ramakrishnan 1990: 388 figs 1-11, India. New record. See species notes below.
*Hecalus porrectus (Walker, 1858: 232; Acocephalus), Sri Lanka. For synonyms see Morrison 1973: 421.
See species notes below. New record
Hecalus prasinus (Matsumura, 1905: 48; Parabolocratus) Japan; Morisson, 1973: 417, figs 154-159;
Mahmood, 1979 (see notes below and Appendix). For full synonymy see Morrison (1973).
*Hecalus sindhensis (Ahmed & Aziz, 1988: 805, fig. 1; Parabolocratus). Pakistan. See discussion below.
Hecalus umballaensis Distant, 1908: 274, Pakistan; Morrison, 1973: 431; Rao & Ramakrishnan, 1990:
390-391, figs 31- 41, India. See species notes below.
Macrostelini (=Balcluthini)
*Balclutha incisa (Matsumura, 1902: 360; Gnathodus), Japan; Webb & Vilbaste, 1994: 62-63, figs 10-17,
200. For synonyms see Webb & Vilbaste, 1994: 57. New record. See discussion below.
Balclutha modesta Ahmed, Murtaza & Malik, 1988: 414, fig. 3, Pakistan.Synonymised by Webb &
Vilbaste 1994: 57.
Balclutha karachiensis (see B. rubrostriata).
Balclutha modesta (see B. incisa).
Balclutha punctata (Fabricius, 1977: 687), Europe; Webb & Vilbaste, 1994: 64-65, figs 44-54, 192;
Mahmood, 1979 (see species notes below and Appendix).
Balclutha rubrostriata (Melichar, 1903: 208; Gnathodus), Sri Lanka; Webb & Vilbaste 1994: 66, figs
123-129, 210.
Balclutha karachiensis Ahmed, Murtaza & Malik, 1988: 416, fig. 4, Pakistan. Synonymised by Webb
& Vilbaste 1994: 57. For other synonyms see Webb & Vilbaste, 1994: 57.
Balclutha sujawalensis Ahmed, 1986: 54 fig. 2, Pakistan.
Balclutha knighti Rao & Ramakrishna, 1990: 106, Figs 1-8, India. Synonymised by Webb &
Viraktamath, 1994: 57.
Balclutha viridinervis Matsumura, 1914: 166, Japan; Webb & Vilbaste, 1994: 69, figs 75-82; Mahmood,
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1979 (see species notes below and Appendix).
*Cicadulina bipunctata (Matsumura, 1908), New record. See discussion below.
Cicadulina striata Ahmed, 1986: 57, fig. 4, Pakistan. See species notes below.
*Macrosteles indrina (Pruthi, 1930: 61 Plate V, fig. 5, figs 83-84; Cicadula), India. New record. See
species notes below.
Macrosteles shahidi Ahmed, 1986: 55, fig. 3, Pakistan. See species notes below.
Opsiini
*Neoaliturus (Circulifer) tenellus (Baker, 1896: 24; Thamnotettix), United States. For full synonymy see
Metcalf’s catalogue, 1967: 909. New record. See discussion below.
Neoaliturus (Circulifer) opacipennis (Lethierry, 1876: lxxxiii; Cicadula), Russia.
Cicadula nausharensis Pruthi 1936a: 113-114, fig. 127, plate VIII, fig. 15, Pakistan. Synonymised by
Bindra et al., 1970: 664.
Opsius smaragdinus (Distant, 1908: 364; Eutettix), India. Comb. nov. See species notes below.
Cestius triradiatus Ahmed & Sultana, 1994: 128? (128 missing)-129, fig. 2, Pakistan. Syn. nov. See
discussion below.
*Opsius versicolor (Distant, 1908: 310; Cestius), India. New record. See discussion below.
Cestius sakroensis Ahmed & Sultana, 1994: 126-128? (128 missing), fig. 1, Pakistan. Syn. nov. See
discussion below.
**Orosius aegypticus Ghauri, 1966: 251, fig. 11. New record. See discussion below.
*Orosius albicinctus Distant, 1918: 85, India; Ghauri, 1966: 236-239, fig. 3. New record. See species
notes below.
Paralimnini (=Jassargini)
Jilinga gopii (Pruthi, 1936: 127, plate IX, fig. 9, text fig. 138; Deltocephalus), Pakistan.
Hengchunia pakistanica Asche & Webb, 1994: 150, figs 40-50, Pakistan.
*Psammotettix emarginata Singh, 1969: 356, figs 51-55, India. New record. See discussion below.
Psammotettix provincialis Ribaut, sensu Ghauri, 1964: 688, Pakistan, misidentification.
Psammotettix swatensis Ahmed, 1986: 52, fig. 1, Pakistan. Syn. nov.
Psammotettix quettensis Ara & Ahmed, 1988: 292, fig. 2, Pakistan. Syn. nov.
Scaphytopiini
*Grammacephalus genoicus Dlabola, 1984: 52-53, figs 105-112, Iran. New record. See species notes
below.
*Grammacephalus indicus Viraktamath & Murthy, 1999: 42, figs 14-21, India. New record. See species
notes below.
Grammacephalus pallidus Linnavuori, 1978: 479, figs 14c-f, 15a, Sudan; Viraktamath, 1981: 8, figs 1017, India. New record. See notes below.
*Grammacephalus rahmani (Pruthi 1930: 33, fig. 46, Pakistan1930: 33; Platymetopius); Viraktamath,
1981: 7-8, figs 1-9; Mahmood, 1979 (see species notes below and Appendix).
**Masiripius lugubris (Distant, 1918: 64; Mahalana), India; Viraktamath & Murthy 1999: 44, 47, figs 2739. New record. See species notes below.
Zizyphoides punctatus Rao, 1967: 239-240, figs 1-6, India. Synonymised by Webb, 1981: 50
Masiripius zizyphi (Bergevin), sensu Dlabola, 1981, misidentification.
*Varta rubrofasciata Distant, 1908: 321, India; Viraktamath & Murthy 1999: 54, figs 80-94, India. New
record. See species notes below.
Stenometopiini (=Stirellini)
*Stirellus lahorensis (Distant 1918: 72, fig. 40, Volusenus), Pakistan. New record. See discussion below.
Stirellus peshawarensis Mahmood, Sultana & Waheed, 1972: 80, fig. 1, Pakistan. Syn. nov. See
discussion below.
Paternus jhokensis Ahmed & Aziz, 1988: 808, fig. 2, Pakistan. Syn. nov. See discussion below.
Stirellus thattaensis Mahmood, Sultana & Waheed, 1972: 80, fig. 2, Pakistan. See species notes below.
*Stirellus viridulus (Pruthi, 1930: 42, Plate IV, figs 1, 1a, figs 58, 59; Paternus), India. Comb. nov. See
species notes below. New record.
Species of uncertain placement
Parabolocratus setosus Ahmed, Murtaza & Malik, 1988: 418, fig. 5, Pakistan. See species notes below.
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Key to Deltocephalinae tribes from Pakistan
1. Robust species; vertex distinctly broader than long with vertex only slightly longer medially than next to
eyes (Fig. 16a); forewing appendix extending to outer apical cell (Fig. 16c); subgenital plates fused to
each other and to valve (Fig. 17h); style apical process expanded apically; aedeagus fused to connective
(Fig. 17g) …………………………………… ……..……..……….………….……....….Goniagnathini
- Without the above combination of characters..............................................................................................2
2. Genae of face broad (Figs 31b), visible in dorsal view (Fig. 31a); forewing with recurved costal cross
veins (Fig. 31d)......................................................................................................................Scaphytopiini
- Genae of face narrow, not visible dorsally; forewing with recurved costal cross veins present or
absent………………………………………………………….………………………..…..……………..3
3. Face with laterofrontal sutures directed mediad of and terminating distad of corresponding ocelli (Fig.
19b). Head, particularly in female, somewhat spatulate. Ovipositor with second valvulae, lacking teeth
(Fig. 19f) ……............................................................................................................................... Hecalini
- Without the above combination of characters..............................................................................................4
4. Vertex narrow basally (Fig. 36a). Male pygofer elongate, without a membranous laterobasal slot, with a
lateroposterior triangular process (Fig. 36e); valve long, subgenital plate short and connective with stem
two pronged apically with arms parallel (Fig. 36g); aedeagal shaft whip-like (Fig. 36h). Ovipositor with
second valvulae lacking teeth (Fig. 36k)............................................................................ Stenometopiini
- Without the above combination of characters..............................................................................................5
5. Forewing brachypterous or if macropterous then appendix extending to forth (outer) apical cell (Fig. 9f).
Aedeagal Shaft hinged (Fig. 9l); connective with arms looped (Fig. 9i). Ovipositor with sculpture
granular, not extending to dorsal margin (Fig. 9n)……………………………….……..……...Chiasmini
- Forewing appendix extending to third apical cell (Fig. 4c). Aedeagal shaft not hinged; connective with
arms looped or divergent. Ovipositor with sculpture reticulate, extending to dorsal margin (Fig.
4f)…………………….………..……………............................................................................................ 6
6. Forewing with two subapical cells (Fig. 23c). Connective with arms divergent…….........…Macrostelini
- Forewing with three subapical cells (Fig. 4c) or if two subapical cells connective with arms convergent
apically....................................................................................................................................................... 7
7. Foremargin of head with fine transverse striations with or without a transverse carina. Clypellus
elongate, extending beyond margin of genae, tapered to apex and slightly bent subapically under head.
Antennae very long ……...…………......……………..…………………………….….……...Grypotini
- Head not as above ……………………………………………………………………………………… 8
Males only
8. Aedeagus with two shafts................................................................................................................. Opsiini
- Aedeagus with one shaft............................................................................................................................. 9
9. Connective with arms divergent (Fig. 5f)..................................................................................Athysanini
- Connective with arms at most only divergent basally, convergent apically............................................10
10. Connective fused to aedeagus (Fig. 14f).............................................................................Deltocephalini
- Connective not fused to aedeagus (Fig. 29g)..........................................................................Paralimnini
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Key to genera of Deltocephalinae from Pakistan
1.
2.
3.
4.
5.
6.
7.
8.
-

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
-

Macropterous ……………………………………………………………………….………………2
Brachypterous; head spatulate; ……………………………………………….......Chiasmus (part)
Forewing with two subapical cells (Figs 9f, 23c)……………………………………….………….3
Forewing with three subapical cells (Figs 4d, 6c, 7c, 31d)…………………………….…………..7
Forewing appendix extending beyond middle of outer apical cell (Fig. 12c); head spatulate
………………………………………………………………...…………………………. Chiasmus
Forewing appendix extending to second apical cell (Fig. 23c); head not spatulate
………………………………………………………………………………………………………4
Vertex of head short, of uniform length, more than 4 times broader than wide between eyes than
long ………………………………………………………………………………………..Balclutha
Vertex longer medially than next to eyes, twice than or less as wide between eyes as long ………5
Male pygofer with long, slender hook-like process, without marginal comb-like serrations (Fig.
22d) head and thorax golden yellow, vertex with two round spots (Fig. 22a) ……..…. Cicadulina
Male pygofer without such process but with comb-like serrations on caudal margin (Fig. 9h, 23e,
23K); head and thorax not as above…………………………………………………………….…..6
Aedeagal shaft articulated with dorsal apodeme (Figs 9l, 9m), without processes ….. .Aconurella
Aedeagus shaft not basally articulated with dorsal apodeme (Figs 23h), with apical pair of
processes ………………………………………………………………………………. Macrosteles
Forewing appendix reaching beyond outer apical cell (Fig. 16c) …………………………….…....8
Forewing appendix with appendix not reaching beyond second apical cell (Fig. 1c) …………....10
Male subgenital plates separate (Fig. 11d); pygofer with one or more stout black spines (Fig. 11c);
vertex utmost twice as broad between eyes as long (Plate 10)…..…………………………………9
Male subgenital plates fused; male pygofer without stout black spines (Fig. 17f); male pygofer
without stout black spines (17a); vertex of head at least 3 times as wide between eyes as long (Fig.
16a)……………………………………………………………………….….…...…..Goniagnathus
Predominantly green species……………………………….……………………………Nephotettix
Predominantly pale brown species ………………………………………………...……..Exitianus
Genae large, visible behind eyes in dorsal aspect (Figs 30a, 31a)………………………………...11
Genae small, not visible behind eyes in dorsal aspect (Figs 3a, 6a) …………………………...…13
Forewing obliquely truncate at apex; green species with red longitudinal stripes on head, thorax
and forewings (Plate 31) ………………………………….…………………………….…….Varta
Forewing rounded at apex; colour not with above combinations ………………………………...12
Pronotum with lateral carina ……………………………………………………..Grammacephalus
Pronotum without lateral carina…………………………………………………….……Masiripius
Face with latero-frontal sutures terminating mesad of corresponding ocelli (Fig. 19b)……...….14
Face with latero-frontal sutures terminating at or laterad of ocelli …………………………...…..15
Green species, male pygofer without caudal marginal stout setae ……………………....…Hecalus
Brown species; male pygofer with caudal marginal stout setae……………………….Glossocratus
Aedeagus with paired shafts……………………………………………………………….………16
Aedeagus with one shaft ……………………………………………………………….…………18
Aedeagal shafts fused in basal half, then divergent describing a circle (Fig. 24g, h)
…………………………………………..……………...………………….Neoaliturus (Circulifer)
Aedeagal shafts separate right from base (Figs 25g, 26g)…………………...……………………17
Aedeagal shaft with ventral pair of processes (Fig. 25g, h)…………………………….…….Opsius
Aedeagal shaft without ventral pair of processes ……………………………………...……Orosius
Fore margin of head with fine transverse striations with or without a transverse carina; ocelli
distant from adjacent eye …………………………………………………………………….……19
Fore margin of head not as above; ocelli not separated from adjacent eye by distance twice
diameter of each ocellus …………………………………………………………………………..20
Vertex of head medially longer than next to eyes; ocelli equidistant between eye and median line
of head; larger species measuring 5-6 mm in length …..………………………..…….…. Sohipona
Vertex of head of uniform length; ocelli placed slightly closer to eye than to median line; smaller
species measuring less than 5 mm in length …………………………………...……….. Pinopona
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20. Vertex as wide between eyes as greater diameter of one eye (Plates 32, 33); aedeagus whip-like
(Figs 36h, 37h); ovipositor prominently projecting beyond pygofer ………..………....... Stirellus
- Vertex, aedeagus and ovipositors not as above…………………………..……….……………….21
21. Aedeagus and connective fused, connective linear (Figs 13l, 14c, f)………………………..……22
- Aedeagus and connective articulated; connective variable ……………………………………….23
22. Vertex with transverse black stripe; pygofer with dorsal marginal appendage……......Paramesodes
- Vertex without transverse black stripe; pygofer without appendage……………...….……Maiestas
23. Vertex acutely pointed, disc depressed; forewing venation reticulate ……….………Platymetopius
- Vertex and forewings not as above ……………………………………………………………….24
24. Three to four cross veins from outer apical cell reaching costal margin (Figs 4c, d, 8c) ………..25
- At most two cross veins from outer apical cell reaching costal margin …………………………..26
25. Male connective with paraphyses (Fig. 8e)………………………………………...…..Scaphoideus
- Male connective without paraphyses (Fig. 5f)……………………………………...…....Bampurius
26. Male subgenital plates with mesal sclerotized process (Figs 2d, 3g)……….....…………Neolimnus
- Male subgenital plates without mesal sclerotized process ………………………..………………27
27. Male connective ‘Y’ shaped with arms fused to form a racket-like structure (Fig. 29g)……...…28
- Male connective ‘Y’ shaped with arms not fused at apex (Figs 6h, 7h)……………………...….29
28. Male subgenital plates short (Fig. 29g); mesal arm of style longer than outer arm (Fig. 29h)
………………………………………………………………………………...……....Psammotettix
- Male subgenital plate longer; mesal arm of style shorter than outer arm ……………………Jilinga
29. Aedeagal shaft without basal processes, apophysis of style long, subequal to length of aedeagal
shaft ………………………………………...……….…………………...…….. Pseudosubhimalus
- Aedeagal shaft with basal pair of dorsal (Fig. 6k) or ventral (Fig. 7k) processes, apophysis of style
shorter than aedeagal shaft ………………………………………………………………………..30
30. Aedeagal shaft with basal processes arising on dorsal surface of shaft (Fig. 6k) ………Monobazus
- Aedeagal shaft with basal process arising on ventro-lateral surface of shaft (Fig. 7k)
……………………………………………………………………………………….… Osbornellus
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Tribe: Athysanini VAN DUZEE, 1892

Genus Neolimnus Linnavuori, 1953
Type-species: Scaphoideus egyptiacus Matsumura, 1908, by original designation.

Description. Body form and colour etc, much as in Scaphoideus Uhler., head blunter,
vertex with a fish-scale-like micro sculpturing, a little convex (concave in Scaphoideus).
Pronotum more tapering forwards, scutellum with a transverse curved furrow. Appendix
reduced. Male anal tube membranous and reduced.
Pygofer with spines, side lobes long and narrow, more chitinized dorsally. Dorsal
surface of the genital plate with a sharp sclerified hook. Style peculiar, long and narrow,
apex more strongly chitinized. Valve long oval, connective long robust, basally bifurcate.
Aedeagus simple and curved, gonopore apical; large and round.
Notes. This genus differs greatly from the other genera of this group (the Palaearctic
Metalimnus Ribaut Scaphoideus Uhler, Cantura Oman, Osbornellus Ball and Prescottia
Ball) in the genitalia. This is also distinctive in having an inner dorsal process of the
subgenital plate (Figs 2d, 3g). The first valvifer with a posterior lobe and the first
valvulae twisted apically with dorsal teeth apically, situated laterally (Fig. 1i). The teeth
of the first valvulae are reminiscent of that found in the unrelated Cicadulina (see
Knight & Webb, 1993, fig. 142).
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Neolimnus quadricornis sp. nov. (Plate 2; Figs 1, 2).
Description. Length: ♂, 3.6mm; ♀, 4-4.2mm
Yellow with brown markings as in Plate 2 and Figs 1a,c. Vertex with a
distinctively shaped brown mark from ocellus towards coronal suture and a triangular
shaped mark each side of midline subapically and forewing with a brown spot in outer
apical cell. Head subequal in width to pronotum, fore margin angularly rounded to face.
Vertex triangularly produced, slightly shorter than basal width, shagreen. Face slightly
longer than greatest width, shagreen, clypeus moderately narrow with lateral margins not
noticeably incurved at antennal pit, clypellus with sides concave, apex slightly wider than
basal width and subequal in width to lorum, antennae longer than width of head, bases at
level near middle of eyes, antennal ledge absent, ocelli touching eyes. Pronotum with
lateral carina. Forewing macropterous, appendix extended to slightly beyond midlength
of marginal vein of second apical cell, inner subapical cell open, outer subapical cell
pertiolate, outer vein from fourth apical cell reflexed, costal vein from outer subapical
apical cell reflexed, A1-A2 crossvein absent.
Male genitalia with valve relatively long. Subgenital plate short, broadly rounded
apically in ventral view, without digitate apex, stout processes from inner dorsal margin
directed dorso-laterally, macrosetae uniseriate, near lateral margin and across plate
subapically, with a few short fine hairs laterally and dorsoapically. Style broadly bilobed
anteriorly, median anterior lobe pronounced, apical apophysis long, digitate, apex
crenulate, lateral lobe reduced. Connective large, ‘Y’ shaped with stem twice as long as
arms; articulated with aedeagus. Aedeagus with shaft moderately long, cylindrical,
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curved dorsally, tapering to narrowing rounded apex, with a slight lateral ledge (visible in
ventral view, Fig. 2f), gonopore apical, two pairs of moderately long lateral processes
directed dorsally, one at midlength from ventral surface and one slightly more distal
arising near ventral margin in lateral view, basal apodeme short and robust, widening
apically in dorsal view.
Female genitalia with pregenital sternite with posterior margin with a medial lobe.
First valvifer with lobe-like ventral posterior extension. First valvula lanceolate, tapered
to acute apex with numerous dorsal teeth over distal two-thirds, more basal teeth
positioned slightly on more medial surface (Fig. 1g), dorsal sculpturing pattern
concatenate, reaching dorsal margin. Second valvula moderately broad, gradually
tapered, dorsoapical teeth over distal third, large, with denticles on posterior edge, dorsal
sclerotized area present, saddle-shaped.
Measurements (mm). Male total length 3.6, forewing length 2.90, crown length at middle
0.33, crown width across eyes 0.99, interocular width at anterior 0.65, eyes length in
cross 0.47, pronotum width 0.99, pronotum length 0.45, mesonotum length 0.19,
scutellum length 0.32.
Material examined. Holotype ♂, Pakistan, Tharparkar, 7.viii.2007, I. Khatri (BMNH);
paratypes: 1♂, 7♀, same data as holotype (BMNH, IKC).
Notes. This species is similar to the two other species of the genus, N. egyptiacus
(Matsumura) and N. superlaminatus Dlabola, in external appearance. It differs from the
former in the unusual posterior lobe of the first valvifer and apically twisted first valvulae

50

with dorsal teeth, the latter teeth reminiscent of that found in the unrelated Cicadulina
(see Knight & Webb, 1993, fig. 142). It is also similar to egyptiacus, which is the only
other species known from the male, in the short subgenital plate with an unusual inner
dorsal process (Figs 2d, 3g). It differs from this species by its more elongate pygofer and
very different aedeagus with a more elongate and evenly tapered shaft (compare figs 2g
and 3e) with two pairs of lateral process.
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PLATE NO. 2

1 mm

Neolimnus quadricornis sp. nov.
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Fig. 1. Neolimnus quadricornis sp. nov.
a, head and thorax, dorsal view; b, face; c, forewing; d, hindwing; e, fore tibia, dorsal
view; f, left fore femur; g,i, first valvulae; h, apex of first valvulae; j, second valvulae;
k, apex of female abdomen, ventral.
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Fig. 2. Neolimnus quadricornis sp.nov.
a,b, pygofer, lateral view and dorsal view respectively; c, anal tube, dorsal view; d, valve,
subgenital plate, style and connective, dorsal view; e-g, aedeagus, posterior view,
ventral view and lateral view respectively.
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Neolimnus egyptiacus (Matsumura, 1908; Scaphoideus) (Plate 3; Fig. 3) (New record).
Scaphoideus karachiensis Ahmed, Murtaza & Malik. syn.nov.

Description. Colour yellowish brown, eyes reddish brown, ocelli red. Crown with dark
brown markings, mesonotum with two faint yellowish triangular markings with one in
the centre. Three dark brown markings along the margins of forewing. Pygofer in lateral
aspect broad, tapering with process, 5 to 7 macrosetae on posterior margin. Plate small
with about 9 macrosetae, connective broad and robust, style longer than connective.
Aedeagus small, with dorsal gonopore, dorsal apodeme small. Male valve broad.
Measurements (mm). Male total length 3.7, forewing length 2.79, crown length at middle
0.32, crown width across eyes 0.93, interocular width at anterior 0.56, eyes length in
cross 0.42, pronotum width 0.97, pronotum length 0.44, mesonotum length 0.18,
scutellum length 0.2.3.
Material examined. Pakistan: Sindh Prov., 1♀, Hub, 17.iv.87; 1♂, 1♀, Tharparkar,
12.xi.07, I. Khatri.
Notes. Neolimnus egyptiacus is close to N. quadricornis externally and style, but it differ
in the shape of the pygofer and distinctive small aedeagus. (Further, see discussion
below)
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PLATE NO. 3

1 mm

Neolimnus egyptiacus

Neolimnus egyptiacus

(PAKISTAN)

(BMNH)
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Fig. 3. Neolimnus egyptiacus (Matsumura)
a, head and thorax, dorsal view; b, face; c, forewing; d,e, aedeagus, ventral and lateral
view respectively; f, pygofer, lateral view; g, valve, subgenital plate, style,
aedeagus and connective, dorsal view.
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Genus Bampurius Dlabola, 1977
Type-species: Neolimnus eberti Dlabola 1964: 252.

Bampurius pakistanicus sp. nov. (Plate 4; Fig. 4, 5).

Description. Length: ♂, 4.8mm.
Yellow with brown markings as in Plate 4, Figs 4 a-d. Vertex with a distinctively
shaped brown mark from ocellus towards coronal suture; forewing with apex and
reflexed costal veins brown.
Head subequal in width to pronotum; anterior margin angularly rounded. Vertex
triangularly produced, slightly shorter than basal width and smooth. Face slightly longer
than greatest width, shagreen, clypeus narrow, with lateral margins noticeably incurved at
antennal pit, clypellus with sides concave, apex slightly wider than basal width and
subequal to width of lora; antennae longer than width of head, bases at level near middle
of eyes, antennal ledge absent; ocelli touching or nearly touching eyes. Pronotum with
lateral carina. Forewing macropterous; appendix extended to slightly beyond midlength
of marginal vein of second apical cell; inner subapical cell open; two or three costal veins
from outer subapical cell and an additional vein slightly more basad, reflexed; A1-A2
cross vein absent.
Male genitalia with pygofer with posterior margin incurved ventrally with two
groups of stout setae and an internal medial bowed sclerotized band across lobes dorsally
(Fig. 5d). Valve moderately long. Subgenital plate short, acute apically in ventral view,
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without digitate apex, macrosetae uniseriate near lateral margin; with a few short fine
hairs laterally. Style broadly bilobed anteriorly, median anterior lobe short, apical
apophysis elongate, digitate, apex turned laterally, crenulate; lateral lobe reduced.
Connective short, ‘Y’ shaped with stem as long as arms, apex bifurcate, articulated with
aedeagus. Aedeagus with shaft turned slightly to one side of socle, elongate, cylindrical,
recurved posteriorly, slightly expanded to near apex in lateral view then tapered to
acutely rounded apex, without processes, gonopore apical on dorsal surface, basal
apodeme moderately long, tapered to near apex then slightly widening apically in dorsal
view.
Female genitalia with pregenital sternite with posterior margin strongly incised
medially. First valvula lanceolate, tapered to acute apex, dorsal sculpturing pattern
concatenate, reaching dorsal margin. Second valvula moderately broad, expanded slightly
subapically, dorsoapical teeth over distal half, large, with denticles on posterior edge,
dorsal sclerotized area present, saddle-shaped.
Measurements (mm). Male total length 4.8, forewing length 3.74, crown length at middle
0.47, crown width across eyes 1.16, interocular width at anterior 0.64, eyes length in
cross 0.51, pronotum width 1.20, pronotum length 0.56, mesonotum length 0.23,
scutellum length 0.37.
Material examined. Holotype ♂, Pakistan: Sindh Prov., Tharparkar, 7.viii.2007, I. Khatri
(BMNH); paratypes: 5♂, 1♀, same data as holotype (BMNH and IKC).
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Notes. The shape of the aedeagus in this species is similar to other members of the genus
e.g. B. eberti (Dlabola, 1964), B. bahukalatus Dlabola (1977), B. striatus Dlabola (1977)
and B. trilunulatus Dlabola (1984). From these species it differs in the slightly broader
aedeagal shaft subapically (Fig. 5g) and the incised female pregenital sternite. One other
species of the genus, B. melichari (Distant), lacks the aedeagus in the only known male
(see Webb & Viraktamath, 2009).
(Further see discussion below).
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PLATE NO. 4

1 mm

Bampurius pakistanicus sp. nov.
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Fig. 4 . Bampurius pakistanicus sp. nov.
a, head and thorax, dorsal view; b, face; c-d, forewing; e, apex of female abdomen; f, first
valvulae; g, second valvulae; h, apex of second valvulae,
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Fig. 5. Bampurius pakistanicus sp. nov.
a, Pygofer lateral view; b, anal tube, posterior view; c-d, genital capsule, dorsal and
posterior view respectively; e, valve, subgenital plate, style and connective,
dorsal view; f, connective, dorsal view; g-i, aedeagus, left lateral,
dorsal (apex) and ventral view respectively.
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Genus Monobazus Distant, 1908
Type-species. Monobazus Distant 1908: 351. Monobazus himalayensis. by original designation.

Monobazus dissimilis (Distant, 1908; Xestocephalus), comb. nov. (Plate 5; Fig. 6)
(New record).
Deltocephalus fuscovarius Distant, 1918: 83–84, Sri Lanka. Syn. nov.

Description. Colour light brown with two dark square spots on crown, two triangular
marking on scutellum, eyes dark brown, three brown spots at the margin of forewing’s
radius, forewing with four apical and three anteapical cells. Lateral frontal suture
reaching ocelli, long setae extending from pygofer lobe. Male plate long with 5-6 macro
setae laterally and numerous long fine setae. Aedeagus with two lateral processes,
gonopore dorsal side of the aedeagus. Style paraphyses with fine setae, apophysis pointed
dorsally. Connective attached at preatrium of aedeagus.
Measurements (mm). Male total length 3.76, forewing length 2.94 , crown length at
middle 0.29, crown width across eyes 1.15 , interocular width at anterior 0.53, eyes
length in cross 0.54, pronotum width 1.11, pronotum length 0.52, mesonotum length
0.20, scutellum length 0.24.
Material examined. Pakistan: 21♂, 4♀, Sindh Prov., Tandojam, 7.xi.07, I. Khatri. India:
several specimens (♂,♀) from throughout India and Sri Lanka, including the syntype♀ of
Xestocephalus dissimilis and 2♀ syntypes of Deltocephalus fuscovarius (BMNH).
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Notes. This species is similar to Osbornellus (Mavromoustaca) consanguineus in having
a pair of long basal apophysis of the aedeagus (Figs 6, k-m) but these are dorsal rather
than ventral and its subgenital plate is distinctive in being very long with its apical part
digitate and lightly sclerotized, macrosetae relatively slender and with both marginal and
dorsal long fine setae.
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PLATE NO. 5

1 mm

Monobazus dissimilis
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Fig. 6. Monobazus dissimilis (Distant)
a, head and thorax, dorsal view; b, face; c, forewing; d, hindwing; e,f, male pygofer,
lateral view and dorsal view respectively; g, connective; h, valve, subgenital plate,
style and connective, dorsal view; i-j, style; k-m, aedeagus lateral view,
dorsal view and ventral view respectively; n, second valvulae;
o, first valvulae.
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Genus Osbornellus Ball, 1932
Type-species: Scaphoideus auronitens Provancher, 1889, by original designation.

Subgenus Mavromoustaca Dlabola, 1967
Type-species: Osbornellus (Mavromoustaca) consanguineus Dlabola, 1967.

Osbornellus (Mavromoustaca) Dlabola, 1967

Notes. In addition to the species below (originally described from Cyprus and
subsequently from Turkey) this subgenus contains arboropictus Dlabola, 1984: 49-50,
figs 85-92 and deviaticus Dlabola, 1974: 68-69, figs 93-96, both from Iran.

Osbornellus (Mavromoustaca) macchiae (Lindberg, 1967) (Plate 6; Fig. 7) (New
record).

Description. Colour yellowish brown with dark brown marble-like pattern on pronotum,
two longitudinal marks on mesonotum and triangular marks on scutellum. Pygofer with
macrosetae, male subgenital plate with 5-6 macrosetae and numerous setae. Style
paraphyses with fine setae, apophysis blunt and sclerotized. Connective long and stout.
Aedeagus with dorsal membranous structure with setae attached to dorsal apodeme, two
curved processes of aedeagus, apex of aedeagus trilobed.
Measurements (mm). Male total length 3.7, forewing length 3.0, crown length at middle
0.19, crown width across eyes 0.94, interocular width at anterior 0.53, eyes length in
cross 0.40, pronotum width 0.89, pronotum length 0.41, mesonotum length 0.19,
scutellum length 0.26.
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Material examined. Pakistan: several ♂ and ♀, Sindh Prov., Tharparkar, 12.xi.07, I.
Khatri.
Notes. It can easily be distinguished externally and by distinctive aedeagus from other
deltocephaline leafhoppers. (Further, see discussion below).
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PLATE NO. 6

1 mm

Osbornellus (Mavromoustaca) macchiae
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Fig. 7. Osbornellus (Mavromoustaca) macchiae (Lindberg)
a, head and thorax, dorsal view; b, face; c, forewing; d-e, pygofer, lateral and dorsal view
respectively; f, base of valve, subgenital plate and pygofer connections; g, style;
h, valve, subgenital plate, style and connective, dorsal view; i-l, aedeagus
ventral, dorsal, left lateral (with phragma connection) and posterior
(apex) view respectively.
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Genus Scaphoideus Uhler, 1889
Type-species: Jassus immistus Say, 1830, by subsequent designation by Distant, 1908.

Description. Scaphoideus Uhler is one of the larger leafhopper genera with over 150
species distributed mainly in North America, Asia and Africa. Only six species from
Palaearctic region (Nast 1972, Webb & Viraktamath 2005).
Medium sized leafhoppers brown or yellowish brown, with orange or yellow
patterns or bands. Crown anterior margin with bluntly pointed. Forewings long with
moderate appendix, outer anteapical cell small, male pygofer caudal region with large
stout setae, male subgenital plate generally triangular with spine like setae, style
variously shaped, connective ‘Y’ shaped with attached parameres, Aedeagus shaft tubular
short to long.
Notes. Genus Scaphoideus Uhler is closely related to Scaphodhara Viraktamath and
Mohan 1994, some species of both genera are very identical in colouration and are very
difficult to separate, but can be separated on the examination of male genitalia. (Further,
see discussion below).
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Scaphoideus harlani Kitbamroong & Freytag, 1978 (Plate 7; Fig. 8) (New record).

Description. Crown with two rectangle markings and transverse brown line on margin
between eyes, four longitudinal light brown strips on mesonotum and scutellum, middle
one are thin as compared to the lateral ones, where as base of mesonotum and scutellum
yellowish. Eyes reddish brown. Forewing with four apical cells, third anti-apical cell with
dark brown patch, appendix small.
Pygofer long narrowing to apex. Male plate triangular shaped, Style ‘S’ shaped
apophysis bluntly pointed, paraphyses reduced with fine setae. Connective with strong
horse-shoe shape paraphyses. Aedeagal shaft with irregular shape; gonoduct dorsal side
of aedeagus.
Measurements (mm). Male total length 3.8, forewing length 2.99, crown length at middle
0.38, crown width across eyes 0.99, interocular width at anterior 0.56, eyes length in
cross 0.49, pronotum width 1.0, pronotum length 0.43, mesonotum length 0.20, scutellum
length 0.29.
Material examined. Pakistan: 1♂, Sarhad Prov., Bala Kot, 10.xi.89. China: 1♂, 1♀,
16.vii.1985 (BMNH).
Notes. This species is close to S. morosus and can be separated from it by having
parameres long, robust, ‘U’ shaped and converging with a small thin setae on each side
terminally (Further, see discussion below).
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PLATE NO. 7

1 mm

Scaphoideus harlani
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Fig. 8. Scaphoideus harlani Kitbamroong & Freytag
a, head and thorax, dorsal view; b, face; c, forewing; d, pygofer, caudal view; e, style,
connective and paraphyses dorsal view; f, aedeagus, ventral view; g, aedeagus,
lateral view, to same scale as in fig. e; h, aedeagus, lateral view.
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Platymetopius sp.
Notes. From the figure (code number DW 50A, unidentified) given by Mahmood (1979)
this genus is present in Pakistan (see Appendix). No further information was given by
Mahmood and this code number does not appear in his list of material examined (pp 9295). However, from his description of Fieberiella n. sp. (code number CP-55A), from
Tandojam, it is possible that this was the taxa referred to here and his specimens of
Acinopterus are Fieberiella (!) (see checklist notes).

Pseudosubhimalus bicolor (Pruthi, 1936; Ophiola)

Material examined. Pakistan: 1♂, Sarhad Prov., Murree, 3.vi.197?, M. Razi. India: 3♂,
3♀, Simla, 26.iv.1972; 5♀, Kufri, 4.vi.1979, R.A. Singh, on potato. Nepal: 1♀, 9,100’,
17.xii.1971, R.A. Laurenece & M. Box; several ♂, ♀, no further data. All BMNH.
Notes. This species was originally described from the holotype and allotype and several
paratypes from: Punjab, Dayankund Nallah, below bridge between milestones 14 and 15
on the Dalhousie-Khajiar Road (ca. 8,000'), 9.v.27, S.L. Hora (ZSI).
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Tribe: Chiasmini DISTANT, 1908

Chiasmini is one of 14 grassland associated tribes in the deltocephaline lineage of
leafhoppers (Deltocephalinae sensu lato; Dietrich and Rakitov, 2002). It is moderated
large containing 323 described species and subspecies, all the species extensively feed on
grass (Zahniser, 2008).
Notes. This tribe has recently been reviewed by Zahniser (2008). With respect to the
tribal characters given in the key, all members of the tribe except Prasutagus have a
‘hinged’ aedeagal shaft.

Genus: Aconurella Ribaut, 1948
Type. Thamnotettix prolixa Lethierry, 1885, by original designation.

Description. Adult with various colours and markings, forewing grayish or yellowish
brown with appendix large extending upto 4th apical cell. Anterior margin of head
rounded to face, pygofer with upturned spinose process, with three large and few small
macrosetae at caudal region. Style apophysis short not thickened. Connective with
anterior arms closely appressed or touching anteriorly, connective either V- or ‘Y’
shaped, aedeagus stout and curved, gonopore apical.
Notes. Genus Aconurella is close to Exitianus Ball in having forewing with appendix
large extending around the apex of wing, but it can be differentiated from Exitianus by
the absence of macrosetae on posterior region of pygofer lobe and the style with preapical
lobe narrowed. (Further, see discussion below).
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Aconurella prolixa (Lethierry, 1885; Thamnotettix) (Plate 8; Fig. 9) (New record).
Cicadula indica Pruthi. Syn. nov.
Chiasmus lobata Ahmed & Qadeer. Syn. nov.
Chiasmus karachiensis Ahmed, Qadeer & Malik. Syn. nov.
Aconurella neosolana Rao & Ramakrishnan, 1990: 268, India. Syn. nov.

Description. Generally greenish brown, markings are variable, mostly with two obvious
or faint markings on vertex, sometimes absent. Anteclypeus and frontoclypeus with
pigmentation, lateral frontal suture reaching upto ocelli.
Male pygofer with 6-7 macrosetae and comb on caudal region. Style preapical
lobe with fine setae, apophysis with small bump. Male subgenital plate with 3-4
macrosetae and basal part with fine setae. Forewing with four apical cells and large
appendix. Arms of connective big. Aedeagus robust, attached at preatrium with
connective. Aedeagus basal apodeme square.
First valvulae with distal half serrated as shown in figure.
Measurements (mm). Male total length 3.1, forewing length 2.45, crown length at middle
0.33, crown width across eyes 0.97, interocular width at anterior 0.61, eyes length in
cross 0.39, pronotum width 0.87, pronotum length 0.33, mesonotum length 0.13,
scutellum length 0.20.
Material examined. Pakistan: holotype ♂ (genitalia only), paratype ♂ of Chiasmus
karachiensis, no data; 2♂, 3♀, Sindh Prov., Tandojam, 12.iv.09, light trap; 5♂, 23♀,
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Sindh Prov., Mithi, 7.viii.07. India: 1♂, 2♀, Raghubendra, Nagar (A P), 13.v.1987
(paratypes of A. neosolana) (BMNH).
Notes. This species is close to the Aconurella koreacola Anufriev, 1972 in shape of
pygofer, but it can be differentiated from A. koreacola by external features of adult and
shape of aedeagus. (For further detail of synonyms see discussion).
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PLATE NO. 8

1 mm

Aconurella prolixa
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Fig. 9. Aconurella prolixa (Lethierry)
a,c, head and thorax, dorsal view; b,d, face; e, hindwing; f, forewing; g,h; pygofer, dorsal
and lateral view respectively; i, valve, subgenital plate, style and connective, dorsal
view; j, style apex; k, aedeagus, ventral view; l, aedeagus, lateral view
(Uzbekistan); m, same (Pakistan); n, first valvulae;
o, second valvulae.
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Genus: Exitianus Ball, 1929
Type-species: Jassus (Thamnotettix) obscurinervis Stål, 1859, by original designation.
Mimodrylix Zachvatkin, 1935: 108. Type species: Athysanus capicola Stål, 1855, by monotypy.

Exitianus, a member of the subfamily Deltocephalinae, differs from related forms
in having only a small number apical, stout setae on the male pygofer; the female with
long ovipositor. On every Continent, at least one common form of Exitianus has a
conspicuous black band across the top of the head. Ross (1968) carried out study on
genus Exitianus from old world.

Description. Medium sized leafhoppers ranges between 4-5 mm. Colour tawny with
brown or black patterns. Head wider than pronotum. Ocelli large situated dorsally,
pronotum and mesonotum with different markings. Wing elongate with typical
leafhopper wing venation and with or without brown colouration on anal veins.
Male pygofer with 2-6 black spines along the apical margin of the pygofer. Male
subgenital plates not touching in the middle, connective ‘Y’ shaped, broad stems with
medial sclerotization. Aedeagus broad at base and slender towards apex, having an
articulation between shaft and base, the shaft relatively simple in structure, gonopore at
apex of aedeagus. Female ovipositor extending a considerable distance beyond
abdominal tergites.
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Exitianus indicus (Distant, 1908; Athysanus) (Plate 9; Fig. 10) (New record).
Athysanus fusconervosus Motschulsky, 1863: 97. Ceylon. Synonymised by Ross, 1968.
Athysanus indicus Distant, 1908: 344. India. Synonymised by Ross, 1968.
Athysanus atkinsoni Distant, 1908: 345. India. Synonymised by Ross, 1968.
Exitianus major Ahmed & Qadeer. Syn. nov.

Description. A single arcuate, dark line on crown, pronotum with black spots near crown,
scutellum with pair of triangular faint spots. Forewing with four apical cells, three
anteapical cells and medium sized appendix.
Pygofer with two spines at apex, 6-8 macrosetae on male subgenital plate; anal
tube chitenous; aedeagus robust with pair of process on aedeagal shaft medially.
Aedeagus pointed laterally, basal apodeme square shape, gonopore at dorsal side of
aedeagus. Connective ‘Y’ shaped; apophysis firmly attached with style. Style apophysis
pointed.
Measurements (mm). Male total length 4.67, forewing length 3.7, crown length at middle
0.34, crown width across eyes 1.42, interocular width at anterior 0.89, eyes length in
cross 0.56, pronotum width 1.32, pronotum length 0.6, mesonotum length 0.25, scutellum
length 0.38.
Material examined. Pakistan: 3 paratypes of E. major, Sindh Prov., Karachi, grass,
26.4.85, Qadeer (ZMUK); 8♂, 16♀, Sindh Prov., Tandojam, 22.vii.07, I. Khatri, Paddy.
Holotype E. indicus, Distant (BMNH).
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Notes. Exitianus indicus (Distant) is close to E. nanus in appearance but E. indicus can be
differentiated by having two macrosetae on pygofer and also from aedeagus shape (For
detail of synonymy see discussion).
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PLATE NO. 9

1 mm

Exitianus indicus

Exitianus indicus

(PAKISTAN)

(HOLOTYPE)

Second valvulae
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Fig. 10 Exitianus indicus (Distant)
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view; d, valve, subgenital
plate, style, connective, aedeagus and valve, dorsal view; e, style; f, connective;
g, aedeagus, lateral view; h, aedeagus, dorsal view.
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Exitianus nanus (Distant, 1908; Athysanus) (Plate 10; Fig. 11) (New record).
Athysanus insularis Distant, 1909: 47. Amirante Is. Synonymised by Ross, 1968.
Athysanus simillimus Matsumura, 1914: 185. Formosa. Synonymised by Ross, 1968.
Euscelis vulnerans Bergevin, 1925: 42. Southern Algeria. Synonymised by Ross, 1968.
Exitianus karachiensis Ahmed syn. nov.
Exitianus minor Ahmed & Qadeer syn. nov.
Exitianus peshawarensis Ahmed & Rao syn. nov.

Description. Most widespread old world species of the genus, dorsal head markings like
crescentic bars, it may be faint, this species is found with great variation. Mesonotum
with pair of triangular marks.
Pygofer having five to four apical brown or black spines, anal tube chitenous,
connective ‘Y’ shaped. Male plate triangular with 11-14 macrosetae, Aedeagus without
medial process, shaft thin at base, flap like at apex; gonopore dorsad. Style broad at base,
apophysis pointed and scaled,
Measurements (mm). Male total length 4.0, forewing length 3.40, crown length at middle
0.25, crown width across eyes 1.17, interocular width at anterior 0.72, eyes length in
cross 0.48, pronotum width 1.11, pronotum length 0.47, mesonotum length 0.16,
scutellum length 0.25.
Material examined. Pakistan: Holotype ♂ and 9 paratypes of E. minor, Sindh Prov.,
Karachi, grass, 12.v.1985, Qadeer; 2♂, 7♀, Sindh Prov., Tandojam, 22.v.2009, A. Behan.
5♂, 18♀, Sindh Prov., Mithi, 12.xi.2007, I. Khatri. Holotype E. nanus, Distant (BMNH).

87

Notes. Externally E. nanus is closely related to E. indicus. Connective and in style are
similar, but it can easily be separated by examining four macrosetae on pygofer. The
aedeagus in E. nanus is less broad as compared to E. indicus in lateral view, also the
presence of small process in the mid of aedeagus in E. indicus (For detail of synonymies
see discussion).
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PLATE NO. 10

1 mm

Exitianus nanus

Exitianus nanus

(PAKISTAN)

HOLOTYPE

Second valvulae
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Fig. 11. Exitianus nanus (Distant)
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view; d, valve and
subgenital plate; e, style and connective; f, aedeagus, lateral view;
g, aedeagus, dorsal view.
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Genus: Chiasmus Mulsant & Rey, 1855
Type-species: Chiasmus translucidus Mulsant et Rey, 1855, by monotype.
Atractotypus Fieber, 1866. Type-species: Atractotypus bifasciatus Fieber, 1866, by monotypy.

Description. Medium sized leafhoppers, brownish colour, crown acutely angulated,
pronotum raised at posterior margin, scutellum with spots or markings. Ocelli on crown
some distance from anterior margin, anterior margin of head sharply angled or carinate.
Forewing with four apical cells and two anteapical cells. Pygofer without hook, apex
round. Connective linear or ‘Y’ shaped, with anterior arms closely appressed or touching
anteriorly. Aedeagus cylindrical and truncate.
Notes. This genus can be distinguished by the sharp foremargin of the vertex and dorsal
ocelli (Fig. 12a) and short subgenital plates without macrosetae (Fig. 12h). (Further, see
discussion below).
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Chiasmus sp. (Plate 11; Fig. 12).

Description. Crown subacute with depressed surface and markings, pronotum with no
markings, mesonotum with three markings, rough and depressus. Forewing with four
apical cells, appendix large, extending upto fourth apical cell. Pygofer quadrate with
small stout setae caudally. Male subgenital plate triangular and elongated laterally with 69 small microsetae. Style apophysis apex round, preapical lobe longer. Connective ‘Y’
shaped, arms fused at apex. Aedeagus sinuate at apex, almost triangular in lateral view
Measurements (mm). Male total length 3.14, forewing length 2.32, crown length at
middle 0.38, crown width across eyes 1.05, interocular width at anterior 0.67, eyes length
in cross 0.38, pronotum width 0.96, pronotum length 0.40, mesonotum length 0.19,
scutellum length 0.37.
Material examined. Pakistan: 7♂, 9♀, Sindh Prov., Tandojam, 12.xi.07, I. Khatri.
Notes. This species may be C. facialis (Distant) from India, which is a very variable
species in the BMNH collection. In addition, the Pakistan specimens identified as
Chiasmus alatus Pruthi by Fatema et al. (1995: 255) may be this species and from
original figures of C. jagdishi Pruthi from India, may be a synonym of C. facialis.
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PLATE NO. 11

1 mm

Chiasmus sp
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Fig. 12. Chiasmus sp.
a, head and thorax, dorsal view; b, face; c, forewing; d, hindwing; e, aedeagus, ventral
view; f-g, pygofer, dorsal view and lateral view respectively; h, valve, subgenital
plate, style and connective, dorsal view; i, style apex; j, aedeagus, lateral view;
k, first valvulae; l, second valvulae.
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Chiasmus alatus Pruthi, 1930. Pakistan and India. See notes below.

Material examined. No type material examined.
Notes. Described from several syntypes (including two referred to as ‘holotypes’) from:
Kuldana, near Murree, N. W. Himalayas; Oct., 1928 (Pruthi) and from numerous other
specimens throughout India.

Chiasmus niger (Pruthi, 1936)

Material examined. No type material examined.
Notes. From Pruthi’s description this species can be distinguished by its dark appearance
with a pale hind margin of the forewing. Described from the holotype from: Punjab,
Chamba, Sarol Garden, 20.v.27, S.L. Hora and paratype from: Calcutta, Maidan,
10.iv.34, H.S. Pruthi (ZSI).
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Tribe: Deltocephalini FIEBER, 1869

Genus: Maiestas Distant, 1917
Maiestas Distant. 1917: 312. Type species: Maiestas illustris Distant by monotypy.

Description. Ocelli are placed near the base and almost as near to eyes as to each other;
Vertex without transverse black stripe, Forewing venation of the tegmina which contains
two transverse veins on disk, one near the base, the other near middle; four large apical
cells and three narrow anteapical cells or areas. Pygofer without appendage. Aedeagal
shaft elongate, weakly curved dorsally with gonopore indistinct.
Note. Species of this genus have been treated by Webb & Viraktamath (2009). (Further,
see discussion below).

Key to the males of Maiestas Distant 1917
1.
‐

Apophysis of style pointed; head smaller than pronotum……………………………………..….. 2
Apophysis of style bidentate ventrally; head wider than pronotum……………………...…. tareni

2.

Body length 3.25 mm; yellowish brown; aedeagal shaft broad at base and tapering towards apex
upturned………………………………………………...………………………………… subviridis
Body length 2.9 mm; brownish; aedeagal shaft tubular………………...……...……….…... pruthii

‐
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Maiestas pruthii (Metcalf 1967, new name) (Plate 12; Fig. 13).
Maiestas pruthii by Webb and Viraktamath, 2009: 22.

Description. Adults brownish, variation in head markings. Eyes large dark purple, ocelli
small, colourless and marginal, clypeus and genae dark ocharaceous, scutellum pale
brown with large dark spots. Forewings with variation and dark brown pigment thickly
deposited near veins.
Pygofer lobe oval shape with 12-18 macrosetae, male subgenital plate with 5-7
macrosetae, bunch of fine setae at the base, valve and subgenital plate separate;
subgenital palate with lateral margin convex. Style flattened with pointed and slender
apophysis, preapical lobe broadened with fine setae. Connective linear and fused with
aedeagus; aedeagal shaft broad at base and tapering towards apex upturned, dorsal view
of aedeagus with spine like process.
Measurements (mm). Male total length 2.9, forewing length 2.37, crown length at middle
0.27, crown width across eyes 0.75, interocular width at anterior 0.44, eyes length in
cross 0.33, pronotum width 0.70, pronotum length 0.33, mesonotum length 0.10,
scutellum length 0.20.
Material examined. Pakistan: several specimens (♂,♀), Sindh Prov., Tandojam, 27.iv.07.
I. Khatri.
Note. It is related to M. subviridis in having rounded apex of the aedeagal shaft, but M.
pruthii differs from M. subviridis in the ventral extension of the aedeagal shaft beyond
gonopore. (Further, see discussion below).
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PLATE NO. 12

1 mm

Maiestas pruthii
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Fig. 13. Maiestas pruthii Metcalf
a,b, head and thorax dorsal view; c,d, forewings; e-f, pygofer, lateral view and dorsal
view respectively; g-j, anal tube, dorsal, ventral, lateral and posterior view
respectively; k, male subgenital plate; l-m, aedeagus, lateral view
and dorsal apex; n, style.

99

Maiestas tareni (Dash & Viraktamath, 1968; Deltocephalus) (Plate 13; Fig.14) (New
record).
Deltocephalus (Recilia) tareni Dash & Viraktamath, 1995: 74. Holotype ♂, Orissa, UAS.
Maiestas tareni by Webb and Viraktamath, 2009: 22.

Description. Adult with yellowish brown, ‘L’ shaped marking on crown and pair of
marking towards anterior margin, head wider than pronotum. Pygofer caudal region with
both macro and micro setae. Style broadened apophysis broader and pointed, preapical
lobe with small setae. Connective and aedeagus subequal. Aedeagus broad at base
gonopore acutely pointed and curved in lateral view.
Measurements (mm). Male total length 3.1, forewing length 2.45, crown length at middle
0.37, crown width across eyes 1.0, interocular width at anterior 0.63, eyes length in cross
0.45, pronotum width 0.54, pronotum length 0.45, mesonotum length 0.11, scutellum
length 0.23.
Material examined. Pakistan: several specimens (♂,♀), Sindh Prov., Tandojam, 22.iv.07.
I. Khatri.
Notes. The Pakistan material matches a paratype of tareni (Fig. 14 d) from India
(BMNH) except that the subgenital plate is very slightly more rounded apically (Fig. 14
e).This species resembles M. subviridis externally. It differs from subviridis in having
stouter and serrated apophysis of style and in the apex of shaft not prominently rounded
in lateral aspect.
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PLATE NO. 13

1 mm

Maiestas tareni
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Fig. 14. Maiestas tareni (Dash & Viraktamath)
a, head and thorax, dorsal view; b, style c, aedeagus, connective, dorsal view;
d, paratype of tareni; e, subgenital plates; f, aedeagus, lateral view.
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Maiestas subviridis (Metcalf, 1946; Stirellus) (Plate 14; Fig. 15) (New record).
Deltocephalus (Recilia) subviridis (Metcalf). By Dash & Viraktamath, 1998.
Stirellus subviridis (Metcalf). By Wilson & Claridge, 1991: 97.
Maiestas subviridis by Webb and Viraktamath, 2009: 22.

Description Adult with yellow brown, crown with pair of markings. Forewings with
inner anteapical cell open behind. Male subgenital plate triangular, with 4-6 macrosetae,
valve and subgenital plate separate. Style with pointed apophysis and curved laterally,
narrowing gradually towards apex; preapical lobe broadened with fine setae. Connective
longer than aedeagus. Aedeagal shaft broad at base, curved and narrower in the middle.
Measurements (mm). Male total length 3.25, forewing length 2.6, crown length at middle
0.32, crown width across eyes 0.94, interocular width at anterior 0.53, eyes length in
cross 0.45, pronotum width 0.88, pronotum length 0.34, mesonotum length 0.13,
scutellum length 0.21.
Material examined. Pakistan: several specimens (♂,♀), Sindh Prov., Tandojam,
28.viii.07, I. Khatri, paddy (typical); several specimens (♂,♀), Guddu Barrage, vii.07, A.
Behan (atypical).
Notes. M. subviridis is close to M. veinatus (Pruthi) and M. bispinosus Dash &
Viraktamath. Earlier it was known to occur in the pacific region (Wilson and Claridge,
1991). (Further, see discussion below).
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Fig. 15. Maiestas subviridis (Metcalf). (Typical & Atypical)
a,b, aedeagus, dorsal and lateral view respectively (Typical); c,d, aedeagus, lateral and
dorsal (Atypical).
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Maiestas indicus (Pruthi, 1936; Allophleps)
Maiestas indicus by Webb and Viraktamath, 2009: 21.
Allophleps delhiensis Rao & Ramakrishnan 1990: 111. Synonymised by Dash and Viraktamath, 1998:
35.

Material examined. See notes below.
Notes. Described from the holotype from: Punjab, Lyallpur [=Faisalabad], at light,
10.x.29, A. Rahman (ZSI) and several other specimens, including four topotypic; types
not examined.

Maiestas setosa (Ahmed, Murtaza & Malik, 1988; Recilia)
Maiestas setosa by Webb and Viraktamath, 2009: 20.

Material examined. See notes below.
Notes. Described from a holotype male and several paratypes from: Karachi, grass,
9.viii.1985, Babar (ZMUK); no type specimens could be found. The original figures are
too poor to enable identification of the species.
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Tribe: Goniagnathini WAGNER, 1951

Brownish robust leafhoppers with broad and short body, pronotum shorter than
head with lateral margin carinate. Forewing short and broad nearly as long as insect,
anteclypeus broad at apex. Male genital plate short and broad and valve fused with each
other.
Notes. This, one of the most distinctive deltocephaline tribes, has been recently reviewed
by Fletcher & Zahniser (2008).

Genus: Goniagnathus Fieber, 1866
Type-species: Jassus brevis Herrich-Schäffer, 1835, by monotypy.

Description. Brown to dark brown or ocharaceous and robust leafhoppers common on
grasses and herbs. The members of this genus are recognized by short and broad heads
and dark facial pattern; face short, flat and very broad, lora small; crown very broad,
ocelli small away from eyes. Forewing longer than abdomen. Male subgenital plates
fused, reduced connective fused with aedeagus. Aedeagus with two types, 1) socle
absent, stem digitate, 2) lamellate stem arising from mid of long basal socle. The second
pair of valvulae bears prominent teeth on dorsal margin and with crenulate margin
between teeth. The first pair of female valvulae with scale-like sculpturing.
Genus Goniagnathus Fieber is known with 52 species, with 12 for the Indian
subcontinent (Viraktamath & Gnaneswaran, 2009); they divided the genus into two
subgenera; Tropicognathus & Epistagma. Subgenus Tropicognathus (Type species: G.
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fumosus Distant) can be differentiated by the male pygofer with dorsal or caudal
appendage well developed, whereas, subgenus Epistagma Emeljanov is identified by a
fused subgenital plate broader than long; aedeagus with ventral pair of long processes.
(for more characters of subgenera see Viraktamath & Gnaneswaran 2009).
From subcontinent only one species G. guttulinervis, is placed in the subgenus
Epistagma; whereas, 11 species are placed in subgenus Tropicognathus including: G.
anufrievi Viraktamath & Gnaneswaran, G. appellans Baker, G. concavus Dash &
Viraktamath, G. fumosus Distant, G. nepalicus Viraktamath & Gnaneswaran, G. nervosus
Melichar, G. punctifer (Walker), G. quadripinnatus Dash & Viraktamath, G. symphysis
Dash & Viraktamath, G. syncerus Dash & Viraktamath and G. zeylanicus Viraktamath &
Gnaneswaran. G. bicolour Distant 1918: 43 is treated as junior synonym of G. (T.)
fumosus Distant.
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Goniagnathus (Tropicognathus) quadripinnatus Dash & Viraktamath, 2001 (Plate 15;
Fig. 16-17) (New record).
Goniagnathus (Tropicognathus) quadripinnatus Dash & Viraktamath, 2001 by Viraktamath &
Gnaneswaran, 2009.

Description. Robust leafhoppers with reddish brown band on crown between ocelli,
crown three times as wide as long. Forewings ocharaceous with distinct veins.
Pygofer caudally narrowed with few macrosetae at the end. Fused subgenital plate
broader than long, caudally convexly rounded. Apophysis of style with mesal lobe stouter
and longer than lateral lobe and dentate. Aedeagal shaft curved dorso-anteriorly, with pair
of apical and lateral processes, with large gonopore. Lateral processes of aedeagal shaft
stouter and longer than dorsal process with large gonopore.
Measurements (mm). Male total length 4.93, forewing length 3.85, crown length at
middle 0.35, crown width across eyes 1.89, interocular width at anterior 1.30, eyes length
in cross 0.59, pronotum width 1.79, pronotum length 0.79, mesonotum length 0.2,
scutellum length 0.50.
Material examined. Pakistan: 1♂, 1♀, Sindh Prov., Tandojam, 28.iv.07. I. Khatri.
Notes. This species resembles G. appellans in the structure of male genitalia. However, it
differs from appellans in having a broader subgenital plate, dissimilar lobes of apophysis
of style and slender apical process at apex. (Further, see discussion below).
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PLATE NO. 15

1 mm
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Goniagnathus (T) quadripinnatus
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Fig. 16. Goniagnathus (Tropicognathus) quadripinnatus Dash & Viraktamath
a, head and thorax, dorsal view; b, face; c, forewing d, hindwing; e, apex of
female abdomen, ventral; f, first valvulae; g, second valvulae.
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Fig. 17. Goniagnathus (Tropicognathus) quadripinnatus Dash & Viraktamath
a,b, pygofer, lateral view and dorsal view respectively; c, style apex, d, style
and connective; e, apex of aedeagus, f, right style, fused valve and
subgenital plate, dorsal view; g, aedeagus, connective and base of
style, lateral view; h, fused valve and subgenital plates
(setae omitted), connective and styles, ventral view.
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Goniagnathus (Epistagma) guttulinervis (Kirschbaum 1868; Athysanus) (Plate 16;
Fig. 18).
Goniagnathus bifurcatus Ahmed & Qadeer Synonymised by Dash & Viraktamath, 2001.
Goniagnathus ocellatus Jacobi 1910, p. 133, synonymised by Linnavuori, 1978.
Thamnotettix putoni Lethierry 1874: 444.
Goniagnathus laminates Ivanoff 1885: 92.
Goniagnathus (Epistagma) guttulinervis (Kirschbaum) by Viraktamath & Gnaneswaran, 2009.

Description. Adult greyish brown with sprinkled brown markings on crown, pronotum,
mesonotum, scutellum and wings; pronotum with marbled like pattern, mesonotum with
pair of irregular markings. Crown broadly roundly produced, a little longer at middle than
near eyes; eyes robust. Forewings with four apical cells longer than abdomen, appendix
large extending to fourth apical cells, three anteapical cells.
Pygofer with numerous macrosetae near the posterior edge. Connective in lateral
view outside the pygofer. Style flattened L-shaped, broad with scales with setae in the
middle. Male subgenital plate stout with microsetae. Aedeagus with a pair of ventral
processes ventrally ‘V’ shaped exceeding shaft, knob like structure at apical part of
aedeagus, small process below the knob followed by medium.
Measurements (mm). Male total length 5.56, forewing length 4.48, crown length at
middle 0.43, crown width across eyes 1.96, interocular width at anterior 1.33, eyes
length in cross 0.69, pronotum width 1.79, pronotum length 0.8, mesonotum length 0.24,
scutellum length 0.64.
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Material examined. Pakistan: several specimens (♂,♀), Sindh Prov., Tandojam,
28.xi.2007. I. Khatri.
Notes. Goniagnathus bifurcatus was described from a holotype male and one paratype
with original data: Karachi, grass, 10.xi.1985, Qadeer (ZMUK), no type specimens could
be found in ZMUK. (Further, see discussion below).
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Fig. 18. Goniagnathus (Epistagma) guttulinervis (Kirschbaum)
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view; d, subgenital plate;
e, connective; f, aedeagus, ventral view g, style; h, aedeagus, lateral view;.
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Tribe: Koebeliini (Grypotina) BAKER, 1897

Notes. We follow here the placement of Grypotini as a subtribe of Koebeliini, given by
Dietrich & Dmitriev (2003).

Pinopona minuta Viraktamath & Sohi, 1998 (New record).
Material examined. Pakistan: 1♂, Peshawar, 25.5.1985, Inayatullah, sugar beet (IKC).

Sohipona webbi Ghauri & Viraktamath, 1987 (New record).
Notes. This species was described from the holotype and one paratype from: Thandiani,
17.vii.1963, on Viburnum and two paratypes from: Jabbri, 26.ix.1963, on Acacia modesta
and Palla: 4.iv.1962, on P. excelsa (holotype and one paratype in BMNH, examined).
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Tribe: Hecalini DISTANT, 1908

The host plants of hecaline leafhoppers are most often grasses, although some
species have been reported to feed on bushes and trees of the genera Casuarina and
Melaleuca (Metcalf, 1963). At least one species, Hecalus porrectus, is known to cause
damage to rice (Grist and Lever, 1969). In general, all Oriental hecalines for which host
plant records are known to occur on grasses, particularly around water. They seldom
occur on cultivated plants and are of only minor economic importance.
Pygofer is heavily setose in the Hecalini whereas it is bare in the Paradorydiini.
The styles articulating laterally with the connective and midventrally with the plates. The
connective is ‘Y’ shaped. The aedeagus articulates basally with the connective and serves
as the intermittent organ. The shaft may be tubular.
Notes. The following references deal with the Oriental species of Hecalini: Morrison
(1973), Rao & Ramakrishnan (1990) and Dash & Viraktamath (1997). Members of the
tribe can be distinguished externally by the extended and flattened head particularly in
the female and the laterofrontal sutures terminating medially and distad of the ocelli (Fig.
19 a). Also, in the female, the second valvulae are humped and lack both teeth and dorsal
sclerotized and hyaline areas (Fig. 19 e), the first valvifer has a posterior lobe and the first
valvulae have maculose submarginal sculpture both dorsally and apicoventrally (Fig. 19
f).
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Genus: Hecalus Stål, 1864
Type species H. paykulli Stål, by subsequent designation of Distant, 1908b: 273.
Parabolocratus Signoret, 1880: 52. Type-species T. kirschbaumi (Stål), by monotypy.
Columbanus Distant, 1916: 222. Type-species C. misranus Distant, by monotypy.
Linnavuoriella Evans, 1966: 134. Type-species L. arcuatus (Motschulsky), by original designation.

Above synonymy is by Morrison, 1973: 410.

Distant (1918) described one new species and reassigned four species to the genus
Parabolocratus Fieber. Pruthi (1930) described another species of the genus from
Calcutta, India. Morrison 1973 enlisted 20 species under genus Hecalus from Oriental
region, the regions included: India, Ceylon, Southern China, Formosa, Philippine Islands,
Southeast Asia and the Malay Archipelago. Ahmed and Rao (1986) recorded P.
albomaculatus (Distant) from Pakistan. Ahmed et al. (1986) described P. setosa from
Pakistan.
Description. Colour brown to green, crown subangularly acute to foliaceous, ocelli on the
margin, pronotum as wide or wider than head, laterally carinate, genae strongly sinuate
below eyes. Wings sometimes with claval crossveins. Pygofer lobe subacute apically and
heavily setose at caudal region. Male subgenital plates finger like. Style triangular with
thumb like projection at dorso posterior region. Connective ‘Y’ shaped, aedeagus with
terminal process, gonopore apical or subapical, dorsal apodeme present. Female seventh
sternum with or without projection and notches.
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Hecalus sindhensis (Ahmad & Aziz, 1988; Parabolocratus) (Plate 17; Fig. 19).

Description. Adult pale yellow; head triangular, convex in front; midlength of the crown
less than interocular width; posterior margin of the pronotum concave. Eyes brown, ocelli
reddish. Forewing with four apical cells, appendix short, extends up to 2nd apical cell,
three anteapical cells.
Pygofer elongated and oval shaped, caudal region with numerous stout
setae, anal tube long extending pygofer. Male subgenital plate with 5-7 macrosetae. Style
apophysis with scales, preapical lobe with micro setae. Connective with broadened stems
and ‘Y’ shaped. Aedeagus curved with pair of dentate apical process, gonopore
subapical, dorsal apodeme about 1/3 of aedeagal shaft.
Female seventh sternum with posterior margin flat and broad.
Measurements (mm). Male total length 5.94, forewing length 4.5, crown length at middle
0.58, crown width across eyes 1.56, interocular width at anterior 1.15, eyes length in
cross 0.51, pronotum width 1.62, pronotum length 0.73, mesonotum length 0.28,
scutellum length 0.44.
Material examined. Pakistan: 6♂, 8♀, Sindh Prov., Tandojam, 12.iii.07. I. Khatri.
Notes. It is closely related to the H. morrisoni and H. umballaensis, but it differs from
these by having a heavily setose male plate, robust connective and uninclined apical
process of aedeagus. Type material could not be found in ZMUK. (Further, see
discussion below).
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PLATE NO. 17

1 mm
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Fig. 19. Hecalus sindhensis (Ahmad & Aziz).
a, head and thorax, dorsal view; b, face, c, forewing; d, hindwing; e, second valvulae; f,
first valvulae; g, connective; h–i, aedeagus, ventral view and lateral view respectively;
j, pygofer, lateral view; k, valve, subgenital plate, style and connective, dorsal
view; l, style; m, pygofer, dorsal view.
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Hecalus porrectus (Walker, 1858; Acocephalus) (Plate 18; Fig. 20) (New record).

Description. Yellowish brown with four longitudinal orange bands on vertex and
pronotum. Crown subfoliaceous; pronotum wider than head, laterally carinate. Forewings
with white spots in apical and anteapical cells; hind wings hyaline.
Pygofer elongate and oval shaped, with numerous setae on caudal half, anal tube
exceeding the pygofer. Male subgenital plate triangular with 7-9 macrosetae. Style
preapical lobe broadened with setae, apophysis broad and pointed towards apex.
Connective ‘Y’ shaped. Aedeagus with one pair of terminal processes, subequal in
length, gonopore subapical; dorsal apodeme reduced.
Measurements (mm). Male total length 4.24, forewing length 3.29, crown length at
middle 0.45, crown width across eyes 1.22, interocular width at anterior 0.89, eyes length
in cross 0.47, pronotum width 1.20, pronotum length 0.57, mesonotum length 0.21,
scutellum length 0.36.
Material examined. Pakistan: 5♂, Sindh Prov., Tandojam, 27.ii.07, I. Khatri, banana.
Holotype ♀: labelled “Type, Acocephalus porrectus, Ceylon, 52, 62,” (BMNH).
Notes. It is easily distinguished from the other members of the Hecalus by longitudinal
stripe on the crown, pronotum and scutellum. Style and male plate very close to H.
sindhensis, but aedeagus and connective is very different from H. sindhensis.
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PLATE NO. 18

1 mm
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Fig. 20. Hecalus porrectus (Walker)
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view; d, connective;
e, male subgenital plate; f, style; g, aedeagus, dorsal view;
h, aedeagus, lateral view.
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Hecalus ghaurii Rao & Ramakrishnan, 1990 (New record).
Material examined. Pakistan: 1♂, Sindh Prov., Tandojam, 12.iii.07, A. Behan (lost).
Notes. Identified from images of Pakistan specimen prior to its loss.

Hecalus prasinus (Matsumura, 1905; Parabolocratus)
Notes. From the figure (unidentified) given by Mahmood (1979) this species is present in
Pakistan (see Appendix). No information is given by Mahmood on specimens examined.

Hecalus umballaensis Distant, 1908
Material examined. Pakistan: Syntype ♀, Umballa, 2.vii.19905 (BMNH).
Notes. The female type of this species from Pakistan, was figured by Distant (1908) and
Morrison (1973). Subsequently, Rao & Ramakrishnan (1990) figured the male from
India. The latter identification could be correct as the authors mentioned the unusual
longitudinal yellow bands on the vertex and pronotum, although they did not mention the
distinctive spatulate head which is also present in the type. Their figure of the aedeagus
matches the unnamed figure by Mahmood (1979, code CP59) but the description of this
species (p.47) makes no mention of the bands.
Described from one or more females from: Umballa (ZSI).

Glossocratus sp.
From the figure (unidentified) given by Mahmood (1979) this genus is present in
Pakistan (see Appendix). No information is given by Mahmood on specimens examined.
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Tribe: Macrostelini KIRKALDY, 1906

There are 29 species of Cicadulina of which eight are known to transmit Maize
Streak Virus in Africa (Webb, 1987). These are most widespread found in tropical and
warm temperate regions as a pests of cereals and sugarcane, it is frequently found in Asia
on rice crop but not as a serious pest (Wilson, 1990). From Tandojam it has been
collected from wheat and lufa guord. C. bipunctata is very variable species hence many
subspecies has been described from different regions. Whereas, Balclutha contains about
100 species of which 25 have been recorded from Oriental region (Webb & Vilbaste,
1994). Balcutha incisa has been recorded as most abundant leafhopper on rice in Egypt
(Ammar et al., 1978); from Tandojam it has extensively been recorded on various crops
including: Lentil, wheat, lufa guord, sugar cane, tomato and banana (see material
examined).
Tribe Macrostelini can be identified with forewing appendix extending to third
apical cell and two subapical cells. Connective with arms divergent. Aedeagal shaft not
hinged. Ovipositor with sculpture reticulate, extending to dorsal margin.
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Genus: Balclutha Kirkaldy, 1900
Balclutha Kirkaldy, 1900: 243, New name for Gnathodus Fabricius. Type species: Cicada punctata
Fabricius, by monotypy.
Balcluthina Pruthi, 1930: 46. Type-species: Balcluthina viridis Pruthi, by original designation. [See
Knight (1987) and Webb (1994) for other synonyms]

Description. Small leafhoppers with green, pale yellow, cream or brown colour. Head not
spatulate; as wide as pronotum; pronotum longer than vertex. Vertex of head short, of
uniform length, more than 4 times broader than wide between eyes than long.
Transclypeal suture distinct, clypeus narrow; ocelli on anterior margin of crown.
Forewing appendix extending to second apical cell.
Pygofer rounded caudally with fine setae. Male genital plates apically rapidly
narrowing with fine setae. Styles with apical process well developed. Female ovipositor
not extending behind pygofer lobes. Aedeagus robust, with three or more pairs of
processes.
Notes. Genus Balclutha was revised for the Oriental region by Webb & Vilbaste (1994).
Knight (1987) in detail. (Further, see discussion below).
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Balclutha incisa (Matsumura, 1902; Gnathodus) (Plate 19; Fig. 21) (New record).
Balclutha modesta Ahmed, Murtaza & Malik Syn. nov.
Balclutha indica Pruthi, 1930: 48 (Eugnathodus), India. Synonymised by Knight, 1987: 1206.
Balclutha modesta Ahmed, Murtaza & Malik, 1988: 415, Pakistan. Synonymised by Webb, 1994: 57.

Description. Elongate leafhoppers with greenish to yellowish brown. Head in equal
width to pronotum; crown of head short, of uniform length, more than 4 times broader
than wide; ocelli on anterior margin of crown. Forewing with two anteapical cells,
appendix extending to second apical cell (Fig. 21b). Hind femur setal formula: 2.1.1.
Pygofer rounded caudally with 8-9 macrosetae near midline (Fig. 21c), pygofer
process brown, visible in dry specimens. Male subgenital plates apically rapidly
narrowing with 7-8 macrosetae. Style apical process well developed and preapical lobe
with fine setae. Connective longer and ‘Y’ shaped (Fig. 21d). Aedeagus apex bilobed
with pair of process (Fig. 21g).
Female with ‘W’ shaped brown mark at hind margin of pregenital sternite.
Measurements (mm). Male total length 3.29, forewing length 2.89, crown length at
middle 0.1, crown width across eyes 0.76, interocular width at anterior 0.44, eyes length
in cross 0.29, pronotum width 0.76, pronotum length 0.36, mesonotum length 0.17,
scutellum length 0.19.
Material examined. Several specimens (♂,♀) from Sudan, Philippines and Indonesia, all
in BMNH. Pakistan: several specimens (♂,♀), Sindh Prov., Tandojam, 05.viii.02; 5♂,
8♀; Tandojam, 8.ii.06, I. Khatri, lentil; several specimens (♂,♀), Tandojam, 27.viii.06. I.
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Khatri, lufa guord; several specimens (♂,♀), 3♂, 3♀ Tandojam, 15.ii.07, sugar cane; 4♂,
7♀ Tandojam, 31.iii.2007, I. Khatri, tomato; 5♂, 8♀, Tandojam, 12.vi.07, I. Khatri,
rose;1♂, Tandojam, 5.viii.2007, I. Khatri, Wheat. 6♂, 23♀, Sindh Prov., Naon Kot,
15.vii.07, I. Khatri, Grass.
Notes. Balclutha incisa is close to B. rubrostriata in external features, pygofer, male
subgenital plate and connective, but it differs in aedeagus. Widely distributed in tropical
and temperate regions.
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Fig 21. Balclutha incisa (Matsumura)
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view; d, valve, subgenital
plate, style and connective, dorsal view; e, subgenital plate; f, style; g-i, aedeagus,
dorsal, ventral and lateral views respectively; j, apex of second valvulae.
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Balclutha punctata (Fabricius, 1977)
Notes. From the figure (unidentified) given by Mahmood (1979) this species is present in
Pakistan (see Appendix). No information is given by Mahmood on specimens examined.

Balclutha rubrostriata (Melichar, 1903)
Balclutha karachiensis Ahmed, Murtaza & Malik. syn. nov.
Notes. Balclutha karachiensis was described from a holotype male and several paratypes
from: Karachi, grass, 29.v.1985, Babar (ZMUK); no type specimens could be found.

Balclutha sujawalensis Ahmed, 1986
Notes. Described from a holotype male and one paratype from: Sujawal, Sind, 24.ix.85,
maize, Ahmed (ZMUK).

Balclutha viridinervis Matsumura, 1914
Notes. From the figure (unidentified) given by Mahmood (1979) this species is present in
Pakistan (see Appendix). No information is given by Mahmood on specimens examined.
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Genus: Cicadulina China, 1926
Type-species: Cicadulina zeae China, 1926, by original designation.
Description. Small leafhoppers with pale to golden yellow colour. Crown with a pair of
brown spots. Head and pronotum with equal width. Vertex with two round spots, longer
medially than next to eyes, twice than or less as wide between eyes as long. Face
shagreen wider than long; ocelli near to eye and marginal. Pronotum without carina.
Scutellum shagreen. Forewing with three apical cells.
Pygofer incised deeply dorsally with long, slender hook-like process, without
marginal comb-like serrations, head and thorax golden yellow. Subgenital plate with
uniseriate row of macrosetae along the ventrolateral margin. Style with robust apical
process. Connective ‘Y’ shaped with arms close together. Aedeagus shaft cylindrical and
‘C’ shaped, curved dorsally, gonopore apical on posterior surface.

Notes. Cicadulina closely resembles the African genus Afrosteles. Under this genus from
Pakistan only one species has been recorded Cicadulina bipunctata. (Further, see
discussion below)
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Cicadulina bipunctata (Melichar, 1904) (Plate 20; Fig. 22) (New record).
Gnathodus bipunctatus Melichar, 1904: 47-48.
Cicadula bipunctella Matsumura, 1908: 12. Synonymised by Heller & Linnavuori, 1968: 4.
Cicadulina zeae China 1926: 43. Synonymised with C. bipunctella Matsumura by Zachvatkin, 1935:
11; and with C. bipunctata bipunctata (Melichar) by Vilbaste, 1976: 27.
Cicadulina bipunctella bipunctella (Matsumura), Zachvatkin, 1946: 157. Synonymised by Webb,
1987: 694.
Cicadulina bipunctella zeae China. Synonymised by Zachvatkin, 1946: 157.
Cicadulina bipunctata (Melichar); Webb, 1987a: 236-240, figs 1-4, 11-36.

Description. Small leafhoppers, colour pale to golden yellow with two conspicuous black
spots on pronotum (Fig. 22a). Head and pronotum with equal width; crown longer
medially than next to eyes; face shagreen, wider than long; ocelli near to eye and
marginal; pronotum without carina; scutellum shagreen. Forewing with three apical cells
(Fig. 22b).
Pygofer incised deeply dorsally with long, slender hook-like process ending with
triangular shape emerging out caudally (Fig. 22c), without marginal comb-like serrations,
with 7 to 8 macrosetae. Subgenital plate with 5 macrosetae along the ventrolateral margin
(Fig. 22e). Style with robust apical process. Connective ‘Y’ shaped with arms close
together. Aedeagal shaft cylindrical and C-shaped curved dorsally with pair of process
dorsally (Figs 22 g,h), gonopore apical on posterior surface.
Measurements (mm). Male total length 2.05, forewing length 1.63, crown length at
middle 0.19, crown width across eyes 0.62, interocular width at anterior 0.44, eyes length
in cross 0.27, pronotum width 0.59, pronotum length 0.33, mesonotum length 0.06,
scutellum length 0.16.
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Material examined. Several specimens (♂,♀) from Africa, Lebanon and India, all in
BMNH. Pakistan: 1♂, 3♀, Sindh Prov., Tandojam, 7.viii.2007, I. Khatri. 3♂, 4♀,
Tandojam, 12.vi.07, I. Khatri, rose; 1♂, Tandojam, 7.viii.2007, I. Khatri, Wheat; several
specimens (♂,♀), Tandojam, 12.xi.07, lufa guord. 5♂, 18♀, Sindh Prov., Mithi,
15.vii.07, I. Khatri, Grass.
Notes. Appearance similar to Typhlocybinae but can readily be distinguished on
observation of forewings with three apical cells and conspicuous appendix. Cicadulina
bipunctata is similar to C. bimaculata, C. arachidis and C. chinae in external features and
shape of connective, style, but they differ in pygofer and aedeagus. However, no
variation in placement and number of aedeagal process has been recorded in material
examined from Pakistan. (Further, see discussion below).
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Fig. 22. Cicadulina bipunctata (Matsumura)
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view d, subgenital plate
style and connective, dorsal view; e, male subgenital plate; f, style; g,h, aedeagus,
dorsal and lateral view respectively; i, middle teeth of second valvulae
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Cicadulina striata Ahmed, 1986
Material examined: See below.
Notes. From the original figures this species is similar to Cicadulina chinai in the shape
of the pygofer process and aedeagus in lateral view but the aedeagus in posterior view (if
drawn correctly) is much narrower.
Described from the holotype male and several paratypes from: Gharo, maize,
11.x.85, Ahmed (ZMUK); no type specimens could be found.
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Genus: Macrosteles Fieber, 1866
Type-species: Cicada sexnotata Fallén, 1806, by subsequent designation by Dorst, 1937.
Acrostigmus Thomson, 1869: 76 Type-species: Cicada sexnotata Fallán, 1806, by subsequent
designation.
Erotettix Haupt, 1929: 255. Type-species: Thamnotettix cyane Boheman, 1845, by original designation.

Description. Elongate leafhoppers with head anteriorly rounded, anteclypeus tapering
towards apex; face almost as long as broad. Forewings pale straminous with two
subapical cells, exceeding abdomen. Pygofer with fringe of stout setae, male subgenital
plate elongate, aedeagal shaft with pair of apical appendages.
Notes. The only general treatment of this genus is by Kwon (unpublished Ph.D. thesis,
University of Wales).
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Macrosteles indrina (Pruthi, 1930; Cicadula) (Plate 21; Fig. 23) (New record).

Description. Body elongate, crown much smaller and anteriorly rounded, a pair of black
markings on crown; face as long as broad. Pronotum longer than crown, markings on
mesonotum. Eyes dark violaceous, ocelli pink. Forewing with four apical cells, appendix
broader extending up to second apical cell.
Pygofer-semi oval with 5-6 macrosetae, male subgenital plate with 6-8
macrosetae and fine setae along margin. Style elongated, apophysis of style fringed,
paraphyses short. connective ‘Y’ shaped arms widened. Aedeagus basal apodeme
extending up to mid of aedeagal shaft with pair of apical appendages with apical process
concave, dorsally ‘V’ shaped,
Measurements (mm). Male total length 2.72, forewing length 2.28, crown length at
middle 0.15, crown width across eyes 0.65, interocular width at anterior 0.44, eyes length
in cross 0.23, pronotum width 0.65, pronotum length 0.32, mesonotum length 0.099,
scutellum length 0.18.
Material examined. Pakistan: several specimens (♂,♀), Sindh Prov., Tandojam, 1♂,
16.iv.06, I. Khatri; Sarhad Prov., Peshawar, 1951, M. Ahmed, wheat.
Notes. Allied to the Palaearctic species C. sexnotata Fall., from which it differs in the
markings of body, size and the structure of the male genitalia.
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PLATE NO. 21

1 mm
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Fig. 23. Macrosteles indrina (Pruthi)
a, head and thorax, dorsal view; b, face; c, forewing; d, hindwing; e,f, pygofer, lateral and
dorsal view respectively; g,h, aedeagus, apex and lateral view respectively; i, abdominal
apodemes; j, valve, left subgenital plate, style and connective, dorsal view;
k, pygofer, caudal view; l, style; m, aedeagus, ventral view;
n, first valvulae; o, second valvulae.
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Macrosteles shahidi Ahmed, 1986

Material examined. Pakistan: 1♂, Sarhad Prov., Peshawar, 25.5.85, Inayatullah, Sugar
Beet.
Notes. This species could be M. laevis based on the length of the aedeagal processes i.e.
they are longer than in the other species from Pakistan. However, although the original
drawings of M. shahidi are poor, the aedeagal shaft is shown much shorter than in M.
laevis.
Type specimens and their data unspecified in original description (probably
ZMUK); no type specimen could be found.
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Tribe: Opsiini EMELJANOV, 1962

Genus: Neoaliturus Distant, 1918
Type-species: Aliturus gardineri Distant, 1908, by original designation.
Circulifer Zachvatkin, 1935: 111. Type-species: Jassus haematoceps Mulsant & Rey, 1855, by original
designation.
Distomotettix Ribaut, 1938: 97. Type-species: Jassus fenestratus Herrich-Schaffer, 1834, by original
Designation.

Description. Small leafhoppers with short crown, elongate frontoclypeus, rounded
transition between vertex and face, anteclypeus compressed proximally, Shaft of
aedeagus with two processes, sockle absent or indistinctly surrounded.
Notes. Under this genus only one species from Pakistan Neoaliturus (Circulifer) tenellus
(Baker) has been recorded.
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Neoaliturus (Circulifer) tenellus (Baker, 1896; Thamnotettix) (Plate 22; Fig. 24) (New
record).
Description. Small to medium leafhoppers, colour greenish yellow, head as broad as
pronotum, frontoclypeus elongate, vertex short, transition between vertex and face
rounded. Forewing with four apical cells and three anteapical cells.
Pygofer with 5-6 macrostea posteriorly and process turning upward, anal tube
membranous crossing the pygofer end; connective small on broad male valve. Male
subgenital plate much broader with 6-8 macrosetae. Style apophysis broader and long,
paraphyses with small setae. Aedeagus socle absent or delimited; apex of aedeagus with
two processes unite together to form heart shape, lateral view of shaft making ‘S’ shape,
apex of aedeagal processes turned upward dorsally.
Measurements (mm). Male total length 3.41, forewing length 2.83, crown length at
middle 0.24, crown width across eyes 0.97, interocular width at anterior 0.53, eyes length
in cross 0.46, pronotum width 0.93, pronotum length 0.45, mesonotum length 0.093,
scutellum length 0.25.
Material examined. Pakistan: 1♂, Sindh Prov., Tandojam, 8.vii.09, I. Khatri; 3♂, 13♀,
Sindh Prov., Mithi, 12.xi.07, I. Khatri.
Notes. The Oriental Neoaliturus (Circulifer) tenellus closely resembles the American C.
tenellus except for some minor variations in male genitalia. (Further, see discussion
below).
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PLATE NO. 22
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Fig. 24. Neoaliturus (Circulifer) tenellus (Baker)
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view; d, valve, left
subgenital plate, style, connective and aedeagus, dorsal view; e, subgenital plate;
f, style; g, aedeagus, ventral view; h, aedeagus, lateral view.

148

Genus: Opsius Fieber, 1866
Type-species: Opsius stactogalus Fieber, 1866, by monotypy.

Description. Elongate leafhoppers, broad in front and tapering behind. Face short and
broad. Eyes prominent. Anteclypeus approximately parallel sided. Transition between
vertex and face smoothly rounded. Facial area below antennal insertion angularly
narrowed to clypeus, pronotum convex. Forewing with distinct well developed appendix,
extending abdomen, with four apical cells; 1 or 2 transverse veins near base, outer
anteapical cell small and inner anteapical cell open basally.
Pygofer setose, anal tube membranous; male subgenital plate triangular, elongate
with uniseriate spine-like setae. Style simple with claw like apophysis; connective ‘Y’
shaped stout and long. Aedeagus with base bulbous and symmetrical, aedeagal shaft
sometimes bifid apically, hind tibiae spinulose.
Notes. Under this genus two species are described from Pakistan, Opsius versicolor
(Distant, Cestius), Opsius smaragdinus (Distant) comb. nov. (Further, see discussion
below).
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Opsius versicolor (Distant, 1908; Cestius) (Plate 23; Fig. 25).

Description. Ventral surface of the body greenish yellow, thorax with dark brown
patches. Crown yellow, with a pair of minute black dots near base Pronotum greenish,
about twice as long as the vertex. Scutellum greenish, about two thirds the length of the
pronotum. Face one and a half times as broad as long, eyes large with dark purple colour,
ocelli faint near eyes.
Pygofer with many macrosetae, anal tube short and broad. Male subgenital plate
triangular with 7-8 macrosetae. Style paraphyses with small setae. Aedeagus small with
powerful basal struts and base ‘Y’ shaped; shaft bifid curved process at ventral side of
aedeagus.
Measurements (mm). Male total length 3.4, forewing length 2.69, crown length at middle
0.22, crown width across eyes 1.26, interocular width at anterior 0.82, eyes length in
cross 0.44, pronotum width 1.15, pronotum length 0.54, mesonotum length 0.15,
scutellum length 0.30.
Material examined. Pakistan: paratype ♂, Cestius sakroensis, Sakro, 15.vi.1987, Zahida
Sultana, grass; 1♂, Sindh Prov., Tandojam, 28.iii.07.
Notes. O. versicolor is close to Opsius smaragdinus externally but differs in placement of
aedeagal shaft, as lateral arms are more widened in O. versicolor. (Further, see discussion
below).
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Fig. 25. Opsius versicolor (Distant)
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view; d, valve, left
subgenital plate, style, connective and aedeagus, dorsal view; e, subgenital plate;
f, style; g, aedeagus, dorsal view; h, aedeagus, lateral view.
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Opsius smaragdinus (Distant, 1908; Eutettix) comb. nov.
Cestius triradiatus Ahmed & Sultana. Syn. nov.

Material examined. Pakistan: holotype ♂ and 4 paratypes, Sindh Prov., Jhok, grass,
15.vi.1987, Zahida; 1♂, paratype (mislabeled as Scaphoideus triradiatus), Sindh Prov.,
Jhok, grass, 2.i.1987, Zahida.
Notes. There is considerable confusion with respect to the original description of C.
triradiatus. (Further, see discussion below).
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Genus: Orosius Distant, 1918
Type-species: Orosius albicinctus Distant, 1918b: 85. by original designation.

Genus Orosius is commonly found on grasses. From Pakistan the first evidence of the
genus goes back towards Mahmood’s Technical report, (1979), he figured the species on
plate 17 but did not identified it, the first identification from his report was given by
Khatri and Webb, (2010), they also provided checklist with the presence of two species
of Orosius including O. albicinctus and O. aegypticus. This Genus is the vector of Plant
Phytoplasmas and viruses. The diseases caused by Phytoplasmas include; potato purple
top, tomato big bud, legume little leaf; viruses include: chickpea chlorotic dwarf virus
and tobacco yellow dwarf virus (Fletcher and Mitchell, 2007). It causes losses to sesame
in India (Vasudeva and Sahambi, 1955; Vasudeva, 1961). It causes phyllody of sesame
and chickpea (Akhtar et al., 2009) other crops include sun hemp, oilseeds and berseem in
Pakistan. The use of the name O. orientalis by different workers from Pakistan cannot be
confirmed; as according to the view of Fletcher and Mitchell, (2007) O. orientalis is
distributed in the eastern oriental and Australian regions, that the species occurring in this
region is O. albicinctus Distant, which is distributed from Middle East, North Africa to
India and O. orientalis does not occur in these regions.
Description. Small leafhoppers with irregular brown bands and striation on head, thorax
and forewing. Head about as long as breadth between eyes. Face longer than broad,
lateral margins moderately convex. Ocelli yellowish red, located on margins between
crown and frons, scutellum wider at base then median length, forewing four times as long
as broad with typical deltocephaline venation.
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Pygofer posterior lobe with moderately long setae. Subgenital plates triangular;
broad at base, finger like impression at anterior margin with very long setae external
margin with a row of 5-8 setae. Connective ‘U’ shaped. Aedeagal shafts separate right
from base and without ventral pair of processes, aedeagus with two gonopores laterally,
anal tube is of moderate length and membranous, except some are weakly sclerotized.

Notes. This genus is very close to Nesophrosyne, but it differs in subgenital plate,
aedeagus and anal tube. In Nesophrosyne, anal tube is sclerotized where as in Orosius it
is membranous (Ghauri, 1966).
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Orosius albicinctus Distant, 1918 (Plate 24, Fig 26) (New record).

Description. Small leafhoppers with yellowish brown with irregular striations on crown,
scutellum and forewing, two wavy markings on crown; males are darker than females;
eyes dark brown and ocelli yellowish red.
Pygofer broad, caudal half with numerous macrosetae, anal tube membranous and
extending pygofer. Male subgenital plate broad at base finger like at anterior margin
with 6-7 macrosetae and fine setae towards margin. Style paraphyses broad diverging at
base. Aedeagus with diverging branches, broad at base, gonopore at lateral side.
Measurements (mm). Male total length 3.0, forewing length 2.37, crown length at middle
0.26, crown width across eyes 0.81, interocular width at anterior 0.46, eyes length in
cross 0.35, pronotum width 0.77, pronotum length 0.40, mesonotum length 0.088,
scutellum length 0.22.
Material examined. Pakistan: 5♂, 8♀, Sindh Prov., Tandojam, 8.ii.06, I. Khatri, lentil.
Holotype ♀ of O. albicinctus is from Kodaikanal, S. India, (BMNH).
Notes. O. albicinctus is closely related to the O. aegypticus in external features, but in O.
aegypticus the aedeagus base is bulbulous where as in O. albicinctus it is condensed.
Specimens compared to the holotype (BMNH) and to the figures given by Ghauri (1966).
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Fig. 26. Orosius albicinctus Distant
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view; d, valve, left
subgenital plate, style, connective and aedeagus; e, subgenital plate; f, style;
g, aedeagus, lateral view; h, aedeagus, dorsal view;
i, second valvulae apex.
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Orosius aegypticus Ghauri, 1966 (Plate 25; Fig. 27) (New record).
Type. Holotype ♂. EGYPT: Siwa, 12.v.1935, (J. Omer-Cooper), Armstrong College Expedition BM. 1935354, in (BMNH.) holotype ♂ bearing a determination label Orosius cellulosus Lindbergh by W. Wagner,
1955.

Description. Small leafhoppers with irregular brown bands and striation on head, thorax
and forewing. Scutellum wider at base then median length. Crown and pronotum with
few dark markings. Face with scanty light brown markings, ocelli reddish yellow.
Pygofer posterior lobe with moderately long setae. Connective ‘U’ shaped with
broad arms. Aedeagus lateral branches parallel with broad at base as compared to O.
albicinctus; gonopore lateral side of aedeagus.
Measurements (mm). Male total length 3.34, forewing length 2.66, crown length at
middle 0.33, crown width across eyes 0.95, interocular width at anterior 0.55, eyes length
in cross 0.44, pronotum width 0.97, pronotum length 0.48, mesonotum length 0.096,
scutellum length 0.28.
Material examined. Pakistan: several specimens (♂,♀), Sindh Prov., Tharparkar,
12.ix.07, I. Khatri. Holotype ♂. EGYPT: Siwa, 12.v.1935, (J. Omer-Cooper), Armstrong
College Expedition BM. 1935-354, in (BMNH), holotype ♂ bearing a determination
label Orosius cellulosus Lindbergh. by W. Wagner, 1955.
Notes. It is differentiated from other species of Orosius by a small basal plate and flat
crown. Specimens were compared to the original figures and to the holotype (BMNH).
(Further, see discussion below).
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Fig. 27. Orosius aegypticus Ghauri
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view; d, valve, left
subgenital plate, style, connective and aedeagus, dorsal view; e, subgenital
plate; f, style; g, aedeagus, lateral view; h, aedeagus and connective,
dorsal view; i, second valvulae apex.
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Tribe: Paralimnini DISTANT, 1908 (=Jassargini, EMELJAVOV)

Psammotettix emarginata Singh, 1969 (Plate 26; Figs 28, 29) (New record).
Psammotettix swatensis Ahmed. Syn. nov.
Psammotettix quettensis Ara & Ahmed. Syn. nov.

Description. Medium sized leafhoppers with yellowish brown colour face broader than
long, eyes large; postyclypealus suture reaching upto the ocelli; antennal ledges and
ocelli small. Forewing with four apical cells, appendix short extending upto the end of
second apical cell.
Pygofer lobe concave at dorsoapical region and few stout setae at mid of pygofer.
First anal segment strongly chitinized at two narrow lateral longitudinal strips. Male
subgenital plate very short narrow proximally and broad distally with uniseriate spines
along the outer margin. Style long with apophysis rigid, preapical lobe with fine setae.
Connective almost resembling a two-pronged fork. Aedeagus basal apodeme very broad
and largely membranous; aedeagal shaft very shaft very stout and curves at base very
strongly.
Measurements (mm). Male total length 3.7, forewing length 3.0, crown length at middle
0.35, crown width across eyes 1.0, interocular width at anterior 0.56, eyes length in cross
0.47, pronotum width 0.91, pronotum length 0.47, mesonotum length 0.096, scutellum
length 0.26.

162

Material examined. Pakistan: holotype ♂and 1 paratype of P. swatensis (ZMUK), Swat,
12.v.1985, Shahid, sugar beet; several specimens (♂,♀), Sindh Prov., Tandojam,
12.xi.07, Lufa guord.
Notes. P. emarginata is close to the P. provincialis Ribaut but in the latter species
aedeagal shaft has straight margins in lateral view (compare Figs 29b, d). (See discussion
below for synonyms).

163

PLATE NO. 26

Psammotettix emarginata
( BMNH)

1 mm

Psammotettix emarginata
(PAKISTAN)

164

Fig. 28. Psammotettix emarginata Singh
a, head and thorax, dorsal view; b, face; c, forewing; d, apex of female abdomen, ventral
view; e, second valvulae; f, first valvulae; g, pygofer, lateral view; h,i, anal tube,
ventral and lateral view respectively; j,k, pygofer, ventral and dorsal
view respectively.
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Fig. 29. Psammotettix species
a,b, P. provincialis Ribaut, aedeagus, ventral and left lateral view; c-i, P. emerginata
Singh, c,d, aedeagus, ventral and left lateral view; e,f, same; g, valve, subgenital
plate, style and connective, dorsal view; h,i, style and style apex.
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Jilinga gopii (Pruthi, 1936) comb. nov.

Material examined. See notes below.
Notes. Described from the holotype and allotype from: Kuldana (7,006 ft.) Murree hills,
Punjab, H.S. Pruthi (ZSI). Although the types have not been examined a series of
specimen in the BMNH from India match Pruthi’s figures and serve to place the species
in Jilinga Ghauri. It is similar to the only other species of the genus, J. darjilingensis
(Distant) in the shape of the aedeagus (not shown in Pruthi’s figure), but differs in having
a differently shaped dorsal connective (referred to as the preatrium by Ghauri, 1974) and
a much wider style apical process (paraphyses).
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Tribe: Scaphytopiini OMAN, 1943

Tribe Scaphytopiini Oman 1943, with a small group of leafhoppers found on
various habitats and plants including grasses, sugar cane, maize, sorghum, shrubs and
trees. Hamilton (1975) synonymised the Scaphytopiini with Platymetopiini. Linnavuori
(1978) reviewed the tribe from African region and dealt with 3 genera and 13 species.
The Indian species of Grammacephalus were reviewed by Viraktamath (1981). The
biology of this tribe from Pakistan and India is unknown but in USA, the genus
Scaphytopius is known to transmit plant pathogens (Nielson 1985). Webb and Godoy
(1993) described some similarities of Scaphytopiini with Paraboloponinae; whereas,
Paraboloponinae has very long antennae and clypeus with strongly encroached antennal
pits, they transferred Mahalana lugubris to the genus Masiripius. Later Viraktamath and
Murthy (1999) reviewed the tribe from India and Nepal.
Face with weakly incurved margin; lateral margin of pronotum with or without
carina; genae of face broad, visible in dorsal view; antennae situated low on face.
Forewing with recurved costal cross veins. Connective arms widely separated, stout and
very short. Aedeagus short, disassociated from connective.
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Genus: Grammacephalus Haupt, 1929
Type: Platymetopius pugio Noualhier, 1895, by original designation.
Caffretus Evans, 1947. Type-species: Caffretus turneri Evans, 1947, by original designation.

Description. Adults with pointed head with dorsal region dark or reddish brown; crown
acutely triangular with pale stripes with whitish costal margin. Expended genae visible
dorsally behind eyes; face elongate, ocelli near eyes. Pronotum broader than head.
Forewings with appendix rounded and extending upto second apical cell, no extra cross
veins, costal area whitish.
Pygofer short and broad, anal tube long extending beyond pygofer, valve
semicircular. Male subgenital plates triangular. Style small, apophysis digitate, preapical
lobe rounded; connective ‘Y’ shaped. Aedeagus shaft long and gracile, gonopore
subapical. Female seventh sternite large.
Notes. For recent treatments of this genus see Linnavuori (1978) for Africa and
Viraktamath (1981) and Viraktamath & Murthy (1999) for India. Also, Dlabola (1982)
described two species from Iran and Dai et al. (2006) described a new species from
China. A World checklist of the genus was also given in the latter work but the two
Dlabola species, G. minabicus and G. genoicus were omitted. From Pakistan four species
are described: one G. rahmani by Mahmood, 1979 (See appendix) and rest of the three
are new records, G. genoicus Dlabola, 1984, G. indicus Viraktamath & Murthy, 1999 and
G. pallidus Linnavuori, 1978.

169

Key to the males of Grammacephalus Haupt
1 Genital capsule depressed medially; pygofer with appendage curved inward near apex; crossing dorsally;
style with finger like apophysis; basal apodeme ‘V’ shaped…………………………..…………. Indicus
- Genital capsule not depressed; appendage not curved; style without finger shaped apophysis; basal
apodeme not ‘V’ shaped…………………………………...……………….…………………………….. 2
2 Pronotum with marbled markings; pygofer with 12-15 macrosetae; crown width across eyes 1.10 mm;
male plate with ten macrosetae; aedeagal shaft long, gracile; gonopore subapical……………….genoicus
- Pronotum with round spots; pygofer with 6-8 macrosetae; crown width across eyes 0.87 mm; male plate
with 9-12 central macrosetae; aedeagal shaft reflexed and rather increased; gonopore preapical... pallidus
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Grammacephalus genoicus Dlabola, 1984 (Plate 27; Fig. 30) (New record).

Description. Medium sized leafhoppers with yellowish brown, crown flat, triangular,
pronotum with marbled pattern, mesonotum with two pairs of markings outer and inner,
large and small respectively.
Pygofer broad at base and narrowing posteriorly with 12 to 15 macrosetae
caudally; anal tube extending beyond pygofer. Male subgenital plates triangular with 10
macrosetae. Style base square shape apophysis stout, in the centre, Connective ‘Y’
shaped and broad; male valve semicircular with knob. Aedeagus simple with shaft long
and gracile narrower towards apex; gonopore subapical; apodeme broad. Female seventh
sternite only slightly curved wide and short.
Measurements (mm). Male total length 5.60, forewing length 4.14, crown length at
middle 0.82, crown width across eyes 1.10, interocular width at anterior 0.68, eyes length
in cross 0.68, pronotum width 1.26, pronotum length 0.30, mesonotum length 0.62,
scutellum length 0.46.
Material examined. Pakistan: 1♂, Sindh Prov., Tandojam, 28.vi.08, A. Behan.
Notes. This species was previously known only from Iran, it differs from all other males
in lacking pygofer processes and having a short X segment of the anal tube.
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PLATE NO. 27

1 mm

Grammacephalus genoicus
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Fig. 30 . Grammacephalus genoicus Dlabola
a, head and thorax, dorsal view; b, pygofer, lateral view; c, valve, subgenital plate, style
and connective, dorsal view; d, pygofer, dorsal view; e, aedeagus, dorsal view; f,
connective; g, aedeagus, lateral view.
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Grammacephalus indicus Viraktamath & Murthy, 1999 (Plate 28; Figs 31, 32) (New
record).

Description. Colour brownish with strips and circles on crown; mesonotum with two
pairs of markings outer and inner, large and small respectively. Crown acutely triangular.
Pronotum broader than head; face elongate. Forewings with four apical cells appendix
small extending up to middle of second apical cells.
Pygofer with caudal appendage curved inward near apex, crossing in dorsal view.
Male subgenital plate oval and elongate with two rows of setae 12 to 15 on outer margin
and 2-3 on inner side. Style elongate with rigid finer like apophysis. Connective ‘Y’
shaped with longer stems. Aedeagus in lateral view sickle-like, basal apodeme ‘V’
shaped; aedeagus dorsally broad at base and depressed medially; male valve similar to G.
genoicus.
Female seventh sternum large, quadrangular, within a ‘U’ shaped excavation on
caudal margin.
Measurements (mm). Male total length 5.436, forewing length 3.80, crown length at
middle 0.88, crown width across eyes 1.13, interocular width at anterior 0.77, eyes
length in cross 0.69, pronotum width 1.34, pronotum length 0.59, mesonotum length
0.256, scutellum length 0.49.
Material examined. Pakistan: 2♂, 1♀, Sindh Prov., Tandojam, 28.iv.08, A. Behan, sugar
cane; 1♂, Nawabshah, 12.v.1971.
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Notes. G. indicus is close to the G. pallidus in external features, but differs very much in
male genitalia. The male genitalia of the material examined matches the original figures
of G. indicus but the vertex is shorter with slightly different markings.
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PLATE NO. 28

1 mm

Grammacephalus indicus
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Fig. 31. Grammacephalus indicus Viraktamath
a, head and thorax, dorsal view; b, face; c, apex of female abdomen, ventral;
d, forewing; e, first valvulae; f, second valvulae.
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Fig. 32. Grammacephalus indicus Viraktamath
a,b, pygofer, lateral and dorsal view respectively; c,d, style and style apex, respectively;
e, valve, subgenital plate, style and connective, dorsal view; f, connective;
g-i, aedeagus, dorsal view, lateral view and ventral view respectively.
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Grammacephalus pallidus Linnavuori, 1978 (Plate 29; Fig. 33) (New record).

Description. Medium sized leafhoppers with yellowish brown; eyes reddish brown, ocelli
with pink circle; pronotum with round spots; scutellum with triangle and crown with
marks at lateral and centre respectively.
Pygofer caudal region membranous with 6-8 macrosetae, process extruding
pygofer, crossing sword like in dorsal view; anal tube long. Male subgenital plate with 912 central macrosetae with small setae along apex of plate. Style elongate, paraphyses of
style shortened; connective ‘Y’ shaped. Aedeagus broadened medially and at apex, shaft
reflexed and rather incrassate, gonopore preapical.
Female seventh sternum broadened medially and caudally truncate.
Measurements (mm). Male total length 4.30, forewing length 3.10, crown length at
middle 0.68, crown width across eyes 0.87, interocular width at anterior 0.59, eyes length
in cross 0.53, pronotum width 1.02, pronotum length 0.49, mesonotum length 0.21,
scutellum length 0.43.
Material examined. Pakistan: 1♂, Punjab Prov., Rawal Dam, ix.1985, C. & L. O’Brien.
Notes. The vertex markings are also similar to G. genoicus and G. minabicus Dlabola
(1984) (male unknown) but the female pregenital segment is different in shape. The
shape of the aedeagus in G. pallidus is similar to G. acuticeps Linnavuori (1978) and G.
furcatus Dai & Zhang (Dai et al., 2006) but there are some differences in this and other
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structures of genitalia. Externally and in the male genitalia the above material matches
the original figures of G. pallidus, previously known only from Sudan.

180

PLATE NO. 29

1 mm

Grammacephalus pallidus
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Fig. 33. Grammacephalus pallidus Linnavuori
a, head and thorax, dorsal view; b,c, pygofer, lateral and dorsal view respectively;
d, valve, subgenital plate, style and connective, dorsal view; e,f, aedeagus, lateral
view and dorsal view respectively.
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Grammacephalus rahmani (Pruthi, 1930: 33; Platymetopius)
Note. This species was also recorded from Pakistan (Tandojam) by Mahmood (1979).
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Genus: Masiripius Dlabola, 1981
Type. Masiripius Dlabola (1981: 273). Type species: Mahalana lugubris, Distant 1918, misidentified as
Platymetopius zizyphi Bergevin 1922 by Dlabola (1981), by original designation. [Examined].

Description. Small leafhoppers with yellowish brown and sprinkled dark brown spots on
vertex, pronotum and scutellum with irregular red markings. Ocelli bellow the anterior
margin of crown; lateral margins of pronotum short. Forewings about three times as long
as wide with long subapical cells.
Pygofer caudal half with stout macrosetae, subgenital plate acutely triangular.
Style apophysis curved laterad, preapical lobe large. Connective ‘Y’ shaped articulated
with aedeagus; valve triangular. Aedeagal shaft paired, gonopore apical.
Female valvifer I four times as long as broad in ventral aspect.
Notes. This genus was redescribed by Viraktamath & Murthy (1999). Masiripius shares
the paired aedeagal shafts with Japananus, Ascius, Pugla and Afrascius. However, it can
be distinguished by lack of carina on pronotum, presence of ocelli below the anterior
margin of vertex and by the bifid shaft.
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Masiripius lugubris (Distant, 1918; Mahalana) (Plate 30; Fig. 34) (New record).
Mahalana lugubris Distant, 1918: 64. Syntypes, 2 ♀♀, India [BMNH, examined].
Ziziphoides punctatus Rao, 1967: 239. Synonymised by Webb, 1981: 50.
Platymetopius zizyphi Dlabola, 1981, nec Bergevin 1922.
Masiripius lugubris Webb & Godoy, 1993: 424.

Description. Small leafhoppers with sprinkled dark brown spots; crown, pronotum and
scutellum with irregular red markings; ocelli below anterior margin of crown; eyes
robust. Male subgenital plate triangular with 7-8 macrosetae and fine setae along margin.
Style twice as long as wide at base, apophysis narrowed, paraphyses with fine setae.
Connective with robust arms. Aedeagal shaft bifid, curved gradually dorsad in lateral
view, gonopore apical.
Measurements (mm). Male total length 4.42, forewing length 3.61, crown length at
middle 0.43, crown width across eyes 1.35, interocular width at anterior 0.65, eyes length
in cross 0.63, pronotum width 1.15, pronotum length 0.53, mesonotum length 0.14,
scutellum length 0.34.
Material examined. India: Syntype 1♀, ‘type’ 26.x.1909, South India, Coimbatore,
Fletcher Coll. Light ‘T.B. Fletcher, 109-80’; syntype 1♀, ‘N. Bengal’ ‘Distant Coll.
1911-383’ (BMNH). Pakistan: several specimens (♂,♀), Sindh Prov., Mithi, 12.xi.07, I.
Khatri; 2♂, 5♀, Tandojam, 26.viii.09, I. Khatri, grass.
Notes. M. lugubris can easily be recognized externally by sprinkled dots and very
distinctive male genitalia. Crown in syntype is more acute. Specimens compared to the
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syntypes and figures given (Indian material) by Rao, 1967: 239-240, figs 1-6 and
Viraktamath & Murthy, 1999, figs 27-39.
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PLATE NO. 30

1 mm

Masiripius lugubris

Masiripius lugubris

HOLOTYPE (BMNH)

(PAKISTAN)

Second valvulae
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Fig. 34. Masiripius lugubris (Distant)
a, head and thorax, dorsal view (Pakistan); b, head and thorax, dorsal view (Holotype)
c, forewing; d, pygofer, lateral view; e, valve, subgenital plate, style, connective and
aedeagus, dorsal view; f, connective; g, male subgenital plate; h, style;
i, aedeagus, lateral view; j, aedeagus, ventral view;
k, second valvulae apex.
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Genus: Varta Distant, 1908
Type. Type species Varta rubrofasciata Distant, 1908, by original designation.
purpuranus: Zachvatkin (1933: 262). Type species Platymetopius rubrostriatus Horváth 1907, by
original designation. Synonymised by Viraktamath and Murthy, 1999.

Description. Medium sized leafhoppers with bluish green and linear red stripes. Crown
sub-angular, scutellum shorter than pronotum. Frontoclypeus very narrow. Forewings
truncate apically; four times longer than wide.
Male pygofer with a ventrally sclerotized and dorsal membranous processes,
segment X with a pair of ventrally directed sclerotized denticles. Male subgenital plate
triangular with numerous multiseriate macrosetae. Style apophysis stout and poorly
developed preapical lobe. Connective with slender arms. Aedeagus sinuate, dorsal
apodeme broad, gonopore apical. Female valvifer I about twice as long as wide.
Notes. Stymphalus Stål 1866 (Type species: Platymetopius rubrolineatus Stål 1855 from
Africa: Natal) was treated as junior synonym by Linnavuori (1978). Later Viraktamath
and Murthy (1999) treated Pupuranus as a junior synonym of Varta but not Stymphalus.
The genus is distributed in the Palaearctic, Oriental and Australian regions.
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Varta rubrofasciata Distant, 1908 (Plate 31; Fig. 35) (New record).

Description. Medium sized leafhoppers with bluish green linear red stripes; two on
crown, four on mesonotum and scutellum. Crown sub-angular; scutellum shorter than
pronotum. Forewing with orange longitudinal red stripes (Fig. 35c).
Male pygofer with a ventral sclerotized and dorsal membranous processes; anal
tube with hook on ventral side. Male plate triangular with numerous macrosetae along the
margin. Style elongate, apophysis stout, preapical lobe weakly developed with fine setae.
Aedeagal shaft bent ventrally, shaft process curved with blunt tip.
Measurements (mm). Male total length 5.12, forewing length 4.19, crown length at
middle 0.62, crown width across eyes 1.03, interocular width at anterior 0.57, eyes length
in cross 0.54, pronotum width 1.23, pronotum length 0.48, mesonotum length 0.17,
scutellum length 0.32.
Material examined. India: West Bengal, holotype ♀, Bengal, Lefroy, Distant Coll.
(BMNH). Pakistan: several specimens (♂,♀), Sindh Prov., Tandojam, 15.ii.07, I. Khatri,
sugar cane; 3♂, 7♀, Sindh Prov., Naon Kot, 8.iv.09, A. Behan, grass.
Notes. V. rubrofasciata and V. rubrostriata resembles each other externally but can
readily be distinguished by the characters of male genitalia; in V. rubrofasciata the
process of aedeagal shaft is sinuate, whereas in V. rubrostriata it is slender and elongate.
Specimens compared to the holotype (BMNH) and figures given by Viraktamath (2004,
figs 33, 49-50).
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PLATE NO. 31

1 mm

Varta rubrofasciata

Varta rubrofasciata

(PAKISTAN)

HOLOTYPE (BMNH)

Forewing

Second Valvulae
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Fig. 35. Varta rubrofasciata Distant
a, head and thorax, dorsal view (Pakistan); b, head and thorax, dorsal view (holotype); c,
forewing; d, pygofer, lateral view; e, valve, subgenital plate, style, connective and
aedeagus, dorsal view; f, style; g, aedeagus, lateral view;
h, aedeagus, dorsal view; i, second valvulae apex.
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Tribe: Stenometopiini BAKER, 1923

Genus: Stirellus Osborn & Ball, 1902
Type. Stirellus Osborn & Ball 1902, as subgenus of Athysanus Burmeister 1838, Athysanus bicolour Van
Duzee 1892.

Description. Medium sized leafhoppers with yellowish brown to greenish colour. Crown
sub-acutely triangular and longer than width between eyes; pronotum and scutellum
small; scutellum much broader at base than long. Forewings with four apical cells,
moderately long anteapical cell.
Pygofer elongate and incised dorsally. Male subgenital plate short spine like
macrosetae uniseriate but not along the margin. Style with long basal arms, apophysis
long, preapical lobe small. Connective inverted ‘U’ shaped and arms also ‘U’ shaped.
Aedeagus symmetrical, simple, broad at base, gonopore terminal or sub-terminal on the
anterior surface of shaft.
Notes. In addition to the species described below, two other species probably belong to
the genus; S. tolla Pruthi and S. khewrensis Pruthi, both recorded from Pakistan in their
original descriptions. However, as species are very difficult to identity in this genus they
have not been formally included in the checklist or here.
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Stirellus lahorensis (Distant, 1918; Volusenus) (Plate 32; Fig. 36) (New record).
Stirellus peshawarensis Mahmood, Sultana & Waheed, 1972. Syn. nov.
Paternus jhokensis Ahmed & Aziz, 1988. Syn. nov.

Description. Medium sized leafhoppers with yellowish brown; crown longitudinal
elevation; scutellum with a slight transverse ridge near middle. Forewing with four apical
cells with appendix small extending upto second apical cell.
Pygofer elongated, apex slightly curved upward, a few small macrosetae on
caudal region and fine setae at the basal region. Male subgenital plate rectangular with 67 macrosetae. Style apophysis elongate, sclerotized and preapical lobe with small setae.
Connective resembling inverted ‘U’ and arms also ‘U’ shaped; male valve acutely
triangular. Aedeagus with shaft double than basal apodeme, basal apodeme with pump
like structure. Female second valvulae apex extending outward and hyline area with
straight lines.
Measurements (mm). Male total length 4.1, forewing length 3.06, crown length at middle
0.65, crown width across eyes 1.0, interocular width at anterior 0.60, eyes length in cross
0.48, pronotum width 0.96, pronotum length 0.37, mesonotum length 0.18, scutellum
length 0.23.
Material examined. Pakistan: syntype ♀ of Stirellus lahorensis, Punjab [no further data]
(BMNH). Holotype ♂ and 1♂, 1♀ paratypes of Stirellus peshawarensis, Sarhad Prov.,
Peshawar, 12.vi.1970. Holotype ♂ and 8 paratypes of P. jhokensis, Sindh Prov., Jhok,
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2.i.1987, Aziz, grass. 12♂, 25♀, Sindh Prov., Tandojam, 22.vii.07, from paddy. India:
several specimens (♂,♀), from various localities (BMNH).
Notes. S. lahorensis shares the similarities with S. viridulus in genitalia, but externally S.
viridulus differs in having a big crown 0.91 mm as compared to the crown of S.
lahorensis, which is 0.65 mm. (for synonyms see discussion below).
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PLATE NO. 32

1 mm

Stirellus lahorensis

Stirellus lahorensis

(PAKISTAN)

HOLOTYPE (BMNH)
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Fig. 36. Stirellus lahorensis (Distant)
a, head and thorax, dorsal view; b, face; c, forewing; d, hindwing; e,f, pygofer, lateral
and dorsal view respectively; g, valve, subgenital plate, style and connective,
dorsal view; h-i, aedeagus, lateral view and dorsal view respectively;
j, first valvulae; k, second valvulae and detail of apex.
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Stirellus viridulus (Pruthi, 1930; Paternus) (Plate 33; Fig. 37) (New record).

Description. Medium size leafhoppers with greenish colour; eyes large; ocelli on the
lateral margins of the crown. Pronotum about twice as broad as long. Scutellum about as
long as broad. Forewing with four apical cells appendix small extending up to second
apical cell.
Pygofer elongate with few stout and fine setae. Male subgenital plate with 7-8
macrosetae. Style apophysis sclerotized, preapical lobe with fine setae. Connective
inverted ‘U’ shaped and arms also ‘U’ shaped. Aedeagal shaft very long and pump like at
base.
Measurements (mm). Male total length 3.4, forewing length 2.66, crown length at middle
0.47, crown width across eyes 0.91, interocular width at anterior 0.50, eyes length in
cross 0.51, pronotum width 0.91, pronotum length 0.35, mesonotum length 0.14,
scutellum length 0.20.
Material examined. Pakistan: 2♂, 2♀, Sindh Prov., Tandojam, 8.i.2008.
Notes. Stirellus viridulus is closely related to Stirellus lahorensis in appearance and in
genitalial characters, but it differs in colour and pygofer lobe, caudal region in S.
lahorensis is curved where as in S. viridulus it is smooth.

198

Stirellus thattaensis Mahmood, Sultana & Waheed
Material examined. See notes below.
Notes. Described from the holotype male, allotype female and 2 paratypes from: Thatta,
8.ix.1969, Razi, paddy (ZMUK); no type material was found in the (ZMUK) collection.
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PLATE NO. 33

1 mm

Stirellus viridulus
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Fig. 37. Stirellus viridulus (Pruthi)
a, head and thorax, dorsal view; b, forewing; c, d pygofer, lateral and dorsal view
respectively; e, left subgenital plate, style and connective; f, subgenital plate;
g, style; h, aedeagus, lateral view; i, aedeagus, ventral view.
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Table 1. Distribution of deltocephaline leafhoppers of Pakistan
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Cosmopolitan
(Old and New World)
Balclutha incisa
Balclutha rosea
Neoaliturus (Circulifer) tenellus
GROUP 2
S. Palaearctic and
Old World tropics
Exitianus nanus
Orosius albicinctus
Balclutha rubrostriata
Opsius versicolor
Cicadulina chinai
Masiripius lugubris
Aconurella prolixa
Exitianus indicus
Neoaliturus opacipennis
Hecalus prasinus
Balclutha punctata
Balclutha viridinervis
GROUP 3
S. Palaearctic and Pakistan
Macrosteles variata
Goniagnathus guttulinervis
Neolimnus egyptiacus
Orosius aegypticus
Grammacephalus pallidus
Grammacephalus genoicus
Osbornellus macchiae
GROUP 4
Endemic to Pakistan
Balclutha sujawalensis
Bampurius pakistanicus
Cicadulina striata
Hecalus sindhensis
Grammacephalus rahmani
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Other
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GROUP 4
Endemic to Pakistan (cont.)
Hecalus umballaensis
Macrosteles shahidi
Neolimnus quadricornis
Parabolocratus setosus
Stirellus thattaensis
Chiasmus niger
Sohipona webbi
Maiestas setosa
GROUP 5
Oriental
Chiasmus alatus
Goniagnathus quadripinnatus
Grammacephalus indicus
Hecalus ghaurii
Hecalus porrectus
Macrosteles indrina
Maiestas pruthii
Maiestas tareni
Monobazus dissimilis
Opsius smaragdinus
Paramesodes lineaticollis
Pinopona minuta
Psammotettix emarginata
Pseudosubhimalus bicolor
Stirellus lahorensis
Stirellus viridulus
Varta rubrofasciata
Jilinga gopii
Maiestas indicus
Nephotettix virescens
Scaphoideus harlani
GROUP 6
Oriental & Pacific
Maiestas subviridis
Nephotettix nigropicta
Nephotettix parvus

Iran

N. Arica

Afrotropical

Taxa

X
X
X
X
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X
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Appendix. Identifications from Mahmood’s (1979) Technical Report (Deltocephalinae)
Assumed
Page No.
of plate
104
105
106
107
108
109
110
111
112

Present
given
plate No.
1
2
3
4
5
6
7
8
9

113

10

114

11

Platymetopius sp.
Monobazus sp.
Stirellus lahorensis (Distant).
Grammacephalus rahmani (Pruthi)
Psammotettix sp.
Psammotettix sp.
Psammotettix emarginata Singh
Macropsinae
Cicadellinae
Goniagnathus near concavus Dash &
Viraktamath
Goniagnathus quadripinnatus Dash &
Viraktamath
Goniagnathus guttulinervis (Kirschbaum)
Neolimnus egyptiacus (Matsumura)
Chiasmus sp. (Distant)
Neolimnus aegypticus (Matsumura)
Taxa unknown
Orosius albicinctus Distant
Hecalus sindhensis (Ahmed & Aziz)
Hecalus umballaensis Distant

115
116
117
118
119
120
121
122

12
13
14
15
16
17
18
19

123

20

124

21

Glossocratus near indicus
Viraktamath
Hecalus prasinus (Matsumura)

22

Hecalus ghaurii Rao & Ramakrishnan

23
24
25
26
27
28
29
30
31

Penthimiinae
Ulopinae
Balclutha punctata (Fabricius)
Balclutha incisa (Matsumura)
Balclutha rubrostriata (Melichar)
Balclutha sp.
Balclutha sujawalensis Ahmad
Balclutha viridinervis Matsumura
Balclutha sp.

125
126
127
128
129
130
131
132
133
134

Present thesis
Viraktamath, 1981: 7
Present thesis
Present thesis
-

Code/plate no.
given on plate
and in text
DW 50A
CP 54
CP 58
CP 55
Plate 4
Plate 8
Plate 6
Fig. 3
CP 44
CP 67

Not mentioned in text
Hishimonus n. sp. page 17
Stirellus n. sp. page 19
Hecalinae n. sp. page 42
Not mentioned in text
Not mentioned in text
Not mentioned in text
Macropsis sp. 1 page 23
Cicadellinae n. sp. page 27
Iassinae sp. No.2 page 33

Present thesis

CP 75

Iassinae sp. No.1 page 32

Present thesis
Present thesis
Present thesis
Present thesis
Ghauri, 1966: 236
Present thesis
Rao & Ramakrishnan, 1990:
397
-

CP 70
Missing
Missing
CP 4
DW 110
Missing
CP 68

Iassinae n. sp. page 36
Not mentioned in text
Not mentioned in text
Hecalinae n. sp. page 39
Not mentioned in text
Not mentioned in text
Not mentioned in text
Parabolocratus page 45

Source of current species
identification

Current identification

Dash

&

Morison, 1973: 416
Rao & Ramakrishnan, 1990:
394
Webb & Vilbaste, 1994: 64
Webb & Vilbaste, 1994: 62
Webb & Vilbaste, 1994: 66
Webb & Vilbaste, 1994: 67
Webb & Vilbaste, 1994: 69
-
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CP 59
Missing
CP 64

Information on plates given in
text of Report

Not mentioned in text

Missing

Hishimonus page 18, Hecalus
prasinus sp. no.2, page 50
Not mentioned in text

Missing
Missing
Plate 2
Plate 4
Plate 6
Plate 8
Plate 10
Plate 12
Plate 14

Not mentioned in text
Not mentioned in text
Not mentioned in text
Not mentioned in text
Not mentioned in text
Not mentioned in text
Not mentioned in text
Not mentioned in text
Not mentioned in text

Subfamily: Megophthalminae KIRKALDY, 1906
Key to the tribes of Megophthalminae from Pakistan
1.
-

Forewing clavus and corium with accessory cross veins; anterior margin of pronotum excavated
behind eyes; male connective twice or more as long as broad (Fig. 44e) ……..….…... Adelungiini
Forewing without accessory cross veins, if so (as in Austroagallia robusta) confined to subapical
cells (Plate 35); anterior margin of pronotum not as above; connective broader than long or as
broad as long………………………………………………………..…..…………………..Agalliini

Tribe: Agalliini KIRKALDY, 1901
The tribe Agalliini of the subfamily Megophthalminae consists of 37 genera and
600 species worldwide that breeds on shrubs and herbs and is represented in the Indian
subcontinent by 6 genera and 28 species (Viraktamath, 2004). Some species are vectors
of plant pathogens (Nielson, 1979). Megophthalminae can be recognized by their small
wedge shaped body, measuring 2–9 mm. They have short, broad heads, ocelli on the face,
hind wings with four closed apical cells and forewings with a reduced or absent
appendix. The last feature, besides other characters, distinguishes the group from the
otherwise similar Idiocerinae. Agalliini differ from other leafhoppers in having the
macrosetae of R3 on the hind tibia originating at or beyond the midlength and the male
style with a forked distal end (except in a few New World genera). This tribe differs from
Megophthalmini in the absence of carinae between the antennal pits and ocelli, and from
Adelungiini in the absence of reticulate forewing venation and the relatively short, broad
male connective, except in Humpatagallia Evans & Viraktamath (African) and Brasa
Oman (Neotropical).
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Pruthi (1930, 1936) described two species of the tribe Agalliini before the
creation of Pakistan: Agallia robusta from Jhika gali marree and Durgades idiocera from
Murree Hills. Later, Mahmood (1979) recorded the presence of the genera Aceratagallia
Kirkaldy, Agallia Curtis, Agalliopsis Kirkaldy, Anaceratagallia Zachvatkin, Ceratagallia
Kirkaldy, Nehela White, Peragallia Ribaut and Austroagallia Evans. Unfortunately,
figures and details of the material examined were lacking and Mahmood’s material has
not been found, hence it is not possible to confirm these identifications. The genera
Aceratagallia, Agalliopsis and Ceratagallia, are found only in the New World and,
presumably, Mahmood misidentified these genera. Viraktamath (1973) studied
Austroagallia nitobei (Matsumura) and Ahmed & Aziz (1988) mentioned the presence of
Aceratagallia robusta Kirkaldy on grass in Pakistan. Subsequently, Viraktamath (2004)
described the new species Durgades sympatrica Viraktamath, from Murree, Pakistan.
Six species belonging to the genera Agallia and Austroagallia are given with their
detail including their redescription and illustration. In addition, a checklist and key to the
species known to occur in Pakistan are given.
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Checklist of Agalliini from Pakistan
Agallia cuspidata (Dlabola 1957, plate xiv, figs 106-110, Anaceratagallia). New record.
Agallia aciculata Horváth 1894: 186, as subspecies of Agallia venosa de Fourcroy, raised to valid
species by Vilbaste, 1962: 134. New record.
Anaceratagallia vorobjevi Dlabola 1960: 121–126, synonymised by Vilbaste, 1959.
Agallia robusta Pruthi 1930: 10-12, text figs 10-12.
Austroagallia nitobei (Matsumura 1912: 316, Agallia); Viraktamath 1973b: 307, figs 1, 2.
Austroagallia sarobica (Dlabola 1964: 242, figs 1,2, Peragallia). New record.
Austroagallia robusta Sawai Singh & Gill in Bindra, 1973: 14-15, pl 4, Figs1-11. New record.
Austroagallia sinuata (Mulsant & Rey 1855: 222, Bythoscopus).
Austroagallia afghanistanensis Kameswara Rao, Ramakrishnan and Ghai, 1979: 655-656,
synonymised by Viraktamath and Sohi 1980: 285.
Durgades idiocera Pruthi 1930: 13, text figs 15-17.
Durgades sympatrica Viraktamath 2004: 374, figs 57-65.

Key to genera and species of Agalliini from Pakistan
1.
2.
3.
4.
-

5.
6.
7.
8.
-

Hind margin of head sinuately curved behind eyes (Plate 34-36); distance between ocelli shorter than
that between ocellus and adjacent eye; aedeagus asymmetrical (Figs 38g; 39f,g; 40f,
g)……………………………………. Austroagallia …………………………………..........................2
Hind margin of head evenly rounded; distance between ocelli as wide or wider than that between
ocellus and adjacent eye; aedeagus symmetrical (Figs 41f,g; 42f,g) ……………………..…..……..…5
Spots on head and thorax minute; forewing subapical cells with accessory veins (Plate 35)
………………………………………………….………......Austroagallia robusta Sawai Singh & Gill
Spots on head and thorax not minute; forewing subapical cells without accessory veins (plate 36)…...3
Aedeagus with lateral basal process as long as shaft (Figs 40f, g)…..Austroagallia sarobica (Dlabola)
Aedeagus without such process; shaft without such process………………………………..……..….4
Aedeagus without plate like process surrounding gonopore; shaft with lateral lamellate process (Fig.
38g)………………………...……………………………...….Austroagallia sinuata (Mulsant & Rey)
Aedeagus with oval plate-like process surrounding gonopore; shaft cylindrical with tubercle-like
thickening at about midlength (see Viraktamath & Sohi, 1980, Figs 1-4)………………………. .…......
......................................................................................................... Austroagallia nitobei (Matsumura)
Pronotum transversely rugose; head longer medially than next to eyes (Plate 3739)…………………………………….……..Agallia Curtis...................................................................6
Pronotum shagreen; head shorter medially than next to eyes. ……..Durgades Distant................….….8
Aedeagus with tooth-like processes in apical 0.66 (Figs 42f,g; 43f) …………………..………….……7
Aedeagus without such processes (Fig. 41f)….…..…………..…………….........Agallia robusta Pruthi
Anal collar process trifid (Fig. 42a); aedeagal shaft with paired teeth in distal 0.25 (Figs 42f,g)
……….……………………………………………………...……....…..….Agallia cuspidata (Dlabola)
Anal collar process not as above (Figs 43a,b); aedeagal shaft with subapical tooth on dorsal margin
(Fig. 43f) ……………………………...………..………………...….............Agallia aciculata Horváth
Aedeagus with 4 finger-like processes surrounding gonopore ……......……..Durgades idiocera Pruthi
Aedeagus with 3 finger-like processes subapically.……...…..…….Durgades sympatrica Viraktamath
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Genus: Austroagallia Evans
Austroagallia Evans, 1935: 70. Type species: Austroagalloides torrida Evans (South Australia).

Description. Pale ochraceous with two dark brown round spots on vertex, another pair
much larger on posterior half of pronotum. Hind margin of vertex sinuate behind eyes.
Ocelli on face, closer to each other than to adjacent eye. Pronotum with short lateral
margin.
Male pygofer usually with mesal rounded lobe caudally. Anal collar process
variably developed. Aedeagus strongly asymmetrical, with well developed dorsal
apodeme, gonopore apical.
Notes. Among the three agalliine genera reported from Pakistan, this genus can be
recognized by the sinuate hind margin of head behind the eyes, the male aedeagus
strongly asymmetrical and the well developed anal collar processes. The following three
species of this genus are recorded from Pakistan.
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Austroagallia sinuata (Mulsant & Rey, 1855; Bythoscopus) (Plate 34, Fig. 38).

Description. Male pygofer lobe caudally rounded. Anal collar process hook-like, with
stout, short, basal denticle and long slender curved hook. Male subgenital plate triangular
with minute setae. Style elongate, attenuated proximally and convoluted distally.
Connective broad plate-like, antero-lateral angles rounded lobe-like. Aedeagus sinuate at
apex, shaft mesally lamellately expanded, dorsal lamella placed at higher level than
ventral.
Measurements (mm). Male total length 3.48, forewing length 2.93, crown length at
middle 0.10, crown width across eyes 1.04, interocular width at anterior 0.75, eyes length
in cross 0.31, pronotum width 0.99, pronotum length 0.47, mesonotum length 0.18,
scutellum length 0.26.
Material examined. Pakistan, 2 ♂, 2 ♀, Sindh Prov., Tandojam,18.v.2007, I. Khatri,
grass (IKC); 1♂, NWFP Prov., Abbotabad, 12.vi.1964, Ahmed, M (ZMUK).
Notes. A. sinuata differs from A. robusta in the shape of the male anal collar process and
in lacking reticulate venation of the forewing. Pruthi (1936) recorded A. sinuata from
Lyallpur (now Faisalabad, Pakistan). There is considerable variation in the development
of triangular processes of the aedeagus within this species from different localities.
Bergevin (1934), Vilbaste (1961) and Dlabola (1962) gave subspecific names to some of
these variants.
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PLATE NO. 34

1 mm

Austroagallia sinuata
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Fig. 38. Austroagallia sinuata (Mulsant & Rey)
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view; d, anal hook, lateral
view; e, subgenital plate, dorsal view; f, connective, dorsal view; g, style, dorsal view;
h,i, aedeagus, lateral view and caudal view respectively.
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Austroagallia robusta Sawai Singh & Gill, 1973 (Plate 35, Fig. 39) (New record).

Description. Robust creamy white species with, one pair of minute spots on crown and
pronotum. Forewing with subapical cells subdivided by cross veins making venation
reticulate.
Male pygofer with notch on caudoventral region, with microsetae. Anal hook
short and stout, distal end hook-like. Male subgenital plate with broad base and narrow
apex. Style elongate, attenuated proximally and convoluted distally. Aedeagal shaft with
two triangular lamellate expansions, dorsal lamella at higher level compared to ventral
one, gonopore apical.
Measurements (mm). Male total length 4.0, forewing length 3.45, crown length at middle
0.10, crown width across eyes 1.26, interocular width at anterior 0.91, eyes length in
cross 0.37, pronotum width 1.11, pronotum length 0.47, mesonotum length 0.30,
scutellum length 0.26.
Material examined. Pakistan: 6 ♂, 32 ♀, Sindh Prov., Tandojam, 10.xi.07, I. Khatri
(IKC).
Notes. This species is unusual in having the subapical cells of the forewing subdivided by
accessory cross veins. This species is similar to A. sinuata but differs in the structure of
anal collar process and wing venation as discussed under the latter species. The spots on
head and pronotum are also much smaller as compared to those in A. sinuata.
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PLATE NO. 35

1 mm

Austroagallia robusta
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Fig. 39. Austroagallia robusta Sawai Singh & Gill
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view; d, anal hook, lateral
view; e, subgenital plate, dorsal view; f, connective, dorsal view; g, style, ventral
view; h,i, aedeagus, lateral view and caudal view respectively;
j, aedeagus apex, posterior view.
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Austroagallia sarobica (Dlabola, 1964; Peragallia) (Plate 36, Fig. 40) (New record).

Description. Pygofer with round lobe-like enlargement on caudoventral region. Anal
collar process of male tridentate. Male subgenital plate triangular with microsetae and
ridge at margins. Style elongate, attenuated proximally and convoluted distally with
microsetae near preapical lobe. Aedeagus with basal curved process arising at right side,
nearly as long as aedeagus.
Measurements (mm). Male total length 2.95, forewing length 2.46, crown length at
middle 0.10, crown width across eyes 0.95, interocular width at anterior 0.73, eyes length
in cross 0.28, pronotum width 0.86, pronotum length 0.46, mesonotum length 0.14,
scutellum length 0.22.
Material examined. Pakistan: 2 ♂, 4, Sindh Prov., ♀, Tandojam, 27.xi.07, I. Khatri, light
trap; Tharparkar, 6 ♂, 11 ♀, 12.xi.07, I. Khatri (IKC).
Notes. This species can be distinguished from other species of Austroagallia by tridentate
anal collar and distinctive aedeagus.
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Austroagallia nitobei (Matsumura)
Austroagallia nitobei (Matsumura): Viraktamath 1973b: 307; Viraktamath & Sohi, 1980: 285, Figs 1-4.

Notes. This species was not studied but was recorded from Pakistan by Viraktamath
(1973) who also illustrated the male genitalia.
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PLATE NO. 36

1 mm

Austroagallia sarobica
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Fig. 40. Austroagallia sarobica (Dlabola)
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view; d, anal hook, lateral
view; e, subgenital plate, dorsal view; f, connective, dorsal view; g, style, dorsal
view; h,i, aedeagus, anterior view and lateral view respectively.
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Genus: Agallia Curtis
Agallia Curtis 1883: 193. Type species : Agallia consobrina Curtis, by monotypy.
Anaceratagallia Zachvatkin 1946: 159, 160. Type species: Cicada venosa de Fourcroy (France).

Description. Brown, with two spots on crown, one median spindle shaped spot and two
large, rather triangular spots on posterior half of pronotum and spot on either side of
median line on anterior half of pronotum, brown to dark brown. Scutellum with basal
triangles dark brown to black. Forewing venation dark brown. Vertex medially longer
than next to eyes, hind margin evenly rounded. Ocelli rather high on face, about as far
apart from each other as from adjacent eye. Pronotum transversely rugose and punctuate,
longer than median length of vertex and scutellum. Forewing with three subapical cells,
inner subapical cell closed basally by crossvein. Male pygofer with caudal margin
prolonged into spinelike process ventrally. Anal collar process well developed.
Subgenital plates boat-shaped, with stout setae. Style inner fork longer than outer fork.
Connective broader than long. Aedeagus simple, with well developed dorsal apodeme,
with or without small processes, gonopore subapical.

Notes. Species of this genus were collected from the study area and two are new records
for Pakistan. All three species have similar color pattern which may vary in tonality.
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Agallia robusta Pruthi 1930 (Plate 37, Fig. 41).

Description. Anal collar with dorsoapical angle prolonged. Subgenital plate nearly
rectangular with 6 macrosetae. Style with small tooth on apophysis, preapical lobe with
fine setae. Aedeagus simple, without any processes.
Measurements (mm). Male total length 3.63, forewing length 2.97, crown length at
middle 0.18, crown width across eyes 1.27, interocular width at anterior 0.89, eyes length
in cross 0.37, pronotum width 1.12, pronotum length 0.58, mesonotum length 0.15,
scutellum length 0.31.
Material examined. Pakistan: 4 ♂, 37 ♀, Sindh Prov., Tandojam, 6.iv.08, I. Khatri, at
light (IKC).
Notes This species is similar to A. aciculata and A. cuspidata in general appearance but
differs in the shape of the spine of the pygofer lobe, anal collar and the aedeagal shaft is
without process found in the other two species. Originally recorded by Pruthi (1930) for
what became Pakistan.
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PLATE NO. 37

1 mm

Agallia robusta
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Fig. 41. Agallia robusta (Pruthi)
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view; d, subgenital plate,
dorsal view; e, connective, dorsal view; f,g, style, dorsal view and lateral view
respectively; h,i, aedeagus, lateral view and dorsal view respectively.
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Agallia cuspidata (Dlabola 1957, Anaceratagallia) (Plate 38, Fig. 42) (New record).

Description. Male pygofer with small spine-like projection. Anal collar process
tridentate. Male subgenital plate with numerous fine and some moderate setae. Style with
broad apophysis and setae at preapical lobe. Aedeagus articulated with connective
through transparent membrane in between, apex of aedeagus with lateral tooth-like
projection and with small tooth-like processes subapically; basal apodeme broad.
Measurements (mm). Male total length 4.0, forewing length 3.22, crown length at middle
0.22, crown width across eyes 1.41, interocular width at anterior 1.08, eyes length in
cross 0.43, pronotum width 1.33, pronotum length 0.59, mesonotum length 0.27,
scutellum length 0.33.
Material examined. Pakistan: 5 ♂, 40 ♀, Sindh Prov., Tharparkar, 12.xi.07, I. Khatri and
1 ♂, 4 ♀, with same data but collected on 18.v.06 (IKC).
Notes. This species resembles A. aciculata and A. robusta in general appearance but
differs in the anal collar process being tridentate and the aedeagal shaft very conspicuous
with medial and apical processes.
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PLATE NO. 38

1 mm

Agallia cuspidata

224

Fig. 42. Agallia cuspidata (Dlabola)
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view; d, connective,
dorsal view; e, subgenital plate, dorsal view; f,g, style, semi lateral view
and dorsal view respectively; h,i, aedeagus, lateral view
and dorsal view respectively.
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Agallia aciculata Horváth, 1894 (Plate 39, Fig. 43) (New record).

Description. Anal collar process with distal apex pointed. Male subgenital plate with
about 6 macrosetae. Style apophysis long, preapical lobe with fine setae. Aedeagal shaft
‘V’ shaped apically in lateral view; with subapical denticle on dorsal margin, apex rod
like and pointed in dorsal view.
Measurements (mm). Male total length 3.18, forewing length 2.54, crown length at
middle 0.15, crown width across eyes 1.17, interocular width at anterior 0.87, eyes length
in cross 0.33, pronotum width 1.07, pronotum length 0.49, mesonotum length 0.13,
scutellum length 0.25.
Material examined. Pakistan: 2 ♂, 4 ♀, Sindh Prov., Tharparkar, 6.vii.07, I. Khatri
(IKC).
Notes. This species resembles A. robusta and A. cuspidata in general appearance but
differs in the shape of the anal collar process and the aedeagal shaft with a subapical
denticle.
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PLATE NO. 39

1 mm

Agallia aciculata
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Fig. 43. Agallia aciculata Horváth
a, head and thorax, dorsal view; b, forewing; c,d, pygofer, lateral view and posterior view
respectively; e, subgenital plate, dorsal view; f, style, dorsal view; g, connective,
dorsal view; h,i, aedeagus, lateral view and dorsal view respectively.
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Tribe: Adelungiini BAKER, 1915

Following characters are described by Dietrich, 2005 and Viraktamath, 2005b:
The member of tribe Adelungiini are similar to Agalliini in appearance, these are
commonly found on desert shrubs and are distributed in Africa, Southern Europe, Middle
East and Asia, it includes 13 genera and 60 species worldwide (Dietrich, 2005). They are
small, cylindrical leafhoppers; Ocelli on face distant from eyes, lateral frontal sutures
absent, anterior margin of pronotum with an excavation on anterior margin visible in
dorsal view behind each eye; lower part of face tumid, clypeal suture incomplete,
forewing with extensive reticulate venation; hind femur macrosetal formula 2+1 or 2+0.
Similar to Agalliini. Known diversity 13 genera, 60 species.
Notes. Tribe Adelungiini was reduced from subfamily (Adelungiinae) to the tribal status
within Megophthalminae by Dietrich (2005).
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Genus: Platyproctus Lindberg, 1925
Type. Platyproctus tessellates (Transcaspia). 14:160.

Description. Body elongate, face convex, side lobes of male pygofer short and broad,
connective basal margin insinuated. Aedeagus short elbow shaped, laterally dorsal
apodeme tridentate, gonopore wide, basal apodeme of aedeagus robust.
Female genital segment small in ventral view, ovipositor extending beyond tip of
abdomen.
Notes. This genus is commonly found in desert, Linnavuori (1962) recorded P.
maculipennis Bergevin (Israel, Algeria), P. minor Bgv (Algeria and Libya), P. alendae
Bergevin (Tunisia), P. agraphopteron Bgv (Algeria, Israel, Arabia) and P. Camilla Linn
(Egypt). This genus was first recorded from territory of Pakistan by Pruthi from
Faisalabad.
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Platyproctus maculatus (Pruthi, 1930; Symphypyga ) (Plate 40; Fig. 44).
Symphypyga maculata Pruthi 1930: 17.
Platyproctus maculatus (Pruthi): Emeljanov, 1975.

Description. Colour pale ocharaceous. Forewing darkly maculated, heavy deposited
pigment, apical cells four, appendix short extending upto fourth apical cell.
Pygofer with anal hook adjacent with the posterior margins. Plate lamellate (leaf
like). Style apophysis hooked apically with medial bump, setae on preapical lobe; robust
connective with short and stout arms. Aedeagus short elbow shaped, laterally tridentate
dorsal apodeme and wide gonopore.
Measurements (mm). Male total length 4.71, forewing length 3.98, crown length at
middle 0.10, crown width across eyes 1.68, interocular width at anterior 1.12, eyes length
in cross 0.56, pronotum width 1.42, pronotum length 0.71, mesonotum length 0.22,
scutellum length 0.35.
Material examined. Pakistan: 6♂, 7♀, Sindh Prov., Tandojam, 18.viii.08, A. Behan;
several specimens (♂,♀) Sindh Prov., Tharparkar, 12.xi.07, I. Khatri. Numerous
specimens of both sexes in the BMNH, London.
Notes. Platyproctus maculatus is close to the Platyproctus maculipennis Linnavuori
1962, but it differs in the shape of aedeagus; apex of aedeagus in P. maculipennis is hook
like and male subgenital plates are slender. This is the only previously known species
from Pakistan.
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PLATE NO. 40

1 mm

Platyproctus maculatus
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Fig. 44. Platyproctus maculatus (Singh-Pruthi)
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view;
d, male subgenital plate, e, style and connective ; f, style; g, aedeagus, lateral view;
h, aedeagus, dorsal view.
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Subfamily: Cicadellinae LATREILLE, 1825
The member of the subfamily Cicadellinae are brightly coloured and are
commonly known as sharpshooters mostly in USA. The subfamily comprises 24,00
species with 330 genera. Since Linnaeus (1758) about 2,790 species have been described
in the tribes Cicadellini and Proconiini by around 60 authors. Of the described species,
2290 are currently accepted as valid. The number of valid species by different authors
includes Signoret 211, Walker 138, Fowler 113, Distant 104, Melichar 165 and Young
745. Distant described 147 Cicadelline species (79 old world and 68 new world) most of
his collection is deposited in the BMNH, London. (Wilson and Tuner, 2007). Young
(1968, 1977, 1986) revised the world fauna of Cicadellinae and recognized two tribes;
Proconiini (confined to new world) and Cicadellini (that occurs both in the New World as
well as in Old World).

Checklist of Cicadellinae from Pakistan
Cofana spectra (Distant, 1908; Tettigoniella).
Cofana unimaculata (Signoret, 1854; Tettigonia).
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Genus Cofana Melichar, 1926
Type. Tettigonia quinquenotata Stål, which is a junior subjective synonym of Tettigonia eburnea Walker,
by subsequent designation of China, 1938: 185.

This genus was erected by Melichar (1926) with Tettigonia quinquenotata Stål
and was reviewed by Young in (1979). He synonymised number of species and proposed
many new combinations and presented nineteen species from all over the world. Four
species were from Indian subcontinent including Cofana lineata (Distant, Kolla); C.
nigrilinea (Stål, Tettigonia); C. unimaculata (Signoret, Tettigonia), C. spectra (Distant,
Tettigoniella) and C. karjatensis Ramakrishnan. Later C. karjatensis was synonymised by
Krishnankutty and Viraktamath (2008: 47). The genus Cofana is distinguished from other
genera by the aedeagus lacking paraphyses and basal aedeagal processes and the hind
wing lacking vein R2+3 (Young, 1986).
Cofana spectra (Distant, 1908; Tettigoniella) (Plate 41; Fig. 45).
Tettigoniella spectra Distant, 1908: 211.
Cofana spectra Young, 1979: 7.

Description. Colour yellowish; crown with muscles markings prominent, with large black
spot towards posterior margin. Pronotum with pale brown central longitudinal
discontinuous line not extending to scutellum. Forewings creamy white.
Pygofer almost oval with about nine macrosetae caudally, male subgenital plate
with seven macrosetae laterally and arch type. Style in dorsal view with apex acutely
pointed, in lateral view truncate. Aedeagus ‘U’ shaped, membranous ridge with small
stout setae medially, aedeagus with cleavage dorsally.
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Measurements (mm). Male total length 7.37, forewing length 6.0, crown length at middle
0.54, crown width across eyes 1.79, interocular width at anterior 1.34, eyes length in
cross 0.66, pronotum width 1.74, pronotum length

0.99, mesonotum length 0.22,

scutellum length 0.58.
Material examined. Pakistan: several specimens (♂,♀), Sindh Prov., Tandojam,
15.ii.2007, I. Khatri, Sugar cane; 2 ♂, Tandojam, 2.vii.2007, I. Khatri, paddy; several
specimens (♂,♀), Tharparkar, 7.viii.2007, I. Khatri.
Notes. Cofana spectra is close to C. unimaculata in male pygofer and internal male
genitalia, but it differ by having prominent muscles marking on crown.
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PLATE NO. 41

1 mm

Cofana spectra
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Fig. 45. Cofana spectra (Distant)
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view; d, valve, left
subgenital plate, style and connective, dorsal view; e, male valve;
f, aedeagus, lateral view; g, aedeagus, ventral view.

238

Cofana unimaculata (Signoret, 1854; Tettigonia) (Plate 42; Fig. 46).
Tettigonia unimaculata Signoret, 1854a: 26.
Cofana unimaculata Young, 1979: 7.
Cofana karjatensis Ramakrishnan, 1985: 129. Synonymised by Krishnankutty and Viraktamath, 2008.

Description. Head pointed with central black spot almost square, head and thorax
greenish colour, wings light brown. Pronotum without distinct central longitudinal brown
line. Clypeus and genae unmarked.
Pygofer oval with 8 macrosetae on caudal region. Male subgenital plate with 7-8
macrosetae. Style with preapical lobe broad and fine setae, apical apophysis with
denticles. Aedeagus ‘U’ shape laterally, apex round, membranous ridge with stout setae
mediobasally, gonopore apicodorsally.
Measurements (mm). Male total length 5.9, forewing length 4.62, crown length at middle
0.53, crown width across eyes 1.40, interocular width at anterior 1.02, eyes length in
cross 0.51, pronotum width1.42, pronotum length 0.90, mesonotum length 0.15,
scutellum length 0.43.
Material examined. Pakistan: several specimens (♂,♀), Sindh Prov., Tandojam,
15.ii.2007, I. Khatri, grass; several specimens (♂,♀), Tandojam, 14.xi.2007, I. Khatri,
Sugar cane.
Notes. C. unimaculata is close to C. spectra in pygofer and internal male genitalia, but it
can be separated by having dark spot on crown.
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Plate no. 42

1 mm
Cofana unimaculata

240

Fig. 46. Cofana unimaculata(Signoret)
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view; d, valve, left
subgenital plate, style and connective, dorsal view; e, male subgenital plate;
f, style; g aedeagus, ventral view; h, aedeagus, lateral view;
i, aedeagus, dorsal view.
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Subfamily: Idiocerinae BAKER, 1915

In Pakistan Mango (Mangifera indica L.) is planted over an area of about 83300
hectares, producing about 883700 tons of fruit (Ijaz and Inayat, 1997). Subfamily
Idiocerinae are in the forefront affecting the mango crop. In the subcontinent the
Idiocerinae consist 10 genera and 43 species (Viraktamath, 2007).
Distant (1908, 1916) dealt with eight species of Idiocerinae from the Indian
subcontinent in the genera Idiocerus Lewis, Balocha Distant and Busonia Distant. Baker
(1915) erected the genus Idioscopus (type species: Idiocerus clypealis Lethierry) from the
Oriental region, previously included in the predominantly Holarctic genus Idiocerus.
Pruthi (1930, 1936) added three more species to the genus Idiocerus from India.
Maldonado-Capriles (1964) observed that the genus Idiocerus Lewis does not occur in
India and Pakistan and showed the unreliable nature of characters of head and forewing
venation when used alone and placed more emphasis on male genitalia especially the
aedeagal processes and in his opinion these characters of clypealis confirms Baker’s
decision to separate clypealis from Idiocerus (Webb 1976) and transferred most of the
Indian species of Idiocerus to Idioscopus Baker.
Anufriev (1970) described the genus Amritodus for Idiocerus atkinsoni Lethierry,
later Viraktamath (1998a) revised the genus from the Indian subcontinent and recognized
four species, Amritodus atkinsoni (Lethierry), Amritodus brevistylus Viraktamath,
Amritodus saeedi Ahmed, Naheed & Ahmed breeding and Amritodus brevis Viraktamath.
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The Idiocerine leafhoppers are recognizable by the combination of characters; the
body slender and wedge-shaped; head wider than pronotum; ocelli on face, appendix
large.
Three genera with rugose pronotum, Tasnimocerus Ghauri (1975) (type species:
Tasnimocerus clypeatus Ghauri) and Jogocerus Viraktamath (1979) (type species:
Jogocerus freytagi Viraktamath) and Nilgiriscopus Viraktamath (type species
Nilgiriscopus transversus Viraktamath) were described from India.
In present work one new species Tasnimocerus sindhensis sp. nov. is described
from Tandojam. Study of the type material at the University of Karachi, revealed a
synonymy of some of the species, described earlier from Pakistan. Checklist and a key to
the genera and species are given, known to occur in Pakistan. The key given here is
adapted from Viraktamath (1980, 2005b)
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Checklist of Idiocerinae from Pakistan
Amritodus atkinsoni (Lethierry, 1889: 252; Idiocerus)
Amritodus saeedi Ahmed, Naheed & Ahmed, 1980: 222
Balocha pallida Maldonado-Capriles, 1961: 304-305, figs 9-15
Idioscopus clypealis (Lethierry,1889: 252; Idiocerus)
Idioscopus nitidulus (Walker,1870: 322; Iassus)
Idioscopus karachiensis Ahmed Naheed & Ahmed. Syn. nov.
Idioscopus freytagi Ahmed Naheed & Ahmed. Syn. nov.
Idioscopus niveosparsus (Lethierry) (see I. nitidulus below)
Tasnimocerus sindhensis sp. nov.

Key to genera and species of Idiocerinae from Pakistan
1.
2.
3.
-

4.
5.
-

Pronotum transversely rugose; male pygofer lobe with caudal spine-like process (Fig. 47, f)
…………………………………………………..………….Tasnimocerus sindhensis sp. nov.
Pronotum transversely rugose; male pygofer lobe rounded caudal lobe ……………………..…2
Forewing with third apical cell pedunculate, lacking black spot; male style distally forked
…………………………………………………………………………………Balocha pallida
Forewing with third apical cell not pedunculate; male style not forked distally …………………..3
Aedeagus with well developed dorsal apodeme, preatrium poorly developed, shaft with long
slender processes near apex; pronotum without well defined black spots …. Idioscopus……….4
Aedeagus without well developed dorsal apodeme, preatrium well developed, elongate; shaft
without long slender processes near apex; pronotum with well developed anterior black spots on
either side of median line ………………………………...…………………Amritodus ………….5
Pronotum immaculate; base of forewing without white band; aedeagal shaft with acute apex
………………………………………………………………………………….Idioscopus clypealis
Pronotum with brown patches; base of forewing with white band; aedeagal shaft with rounded
apex ………………………………………………………………...…...……..Idioscopus nitidulus
Male style strongly curved laterally at apex, with stout setae laterally; hind margin of female
medially concave ……………………………………………………………Amritodus atkinsoni
Male style not so curved apically, without stout setae laterally; hind margin of female seventh
sternite straight ……………………………………………………………………Amritodus saeedi
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Amritodus Anufriev, 1970

Note. Viraktamath (1998a) revised the genus Amritodus from the Indian subcontinent and
recognized four species: Amritodus atkinsoni (Lethierry), Amritodus brevistylus
Viraktamath, Amritodus saeedi Ahmed, Naheed & Ahmed (recorded on mango) and
Amritodus brevis Viraktamath. The following two of these species occur in Pakistan.

Amritodus atkinsoni (Lethierry, 1889: 252; Idiocerus)
Idiocerus atkinsoni Lethierry, 1889: 252.
Amritodus atkinsoni (Lethierry); Ahmed et al.., 1980, Pakistan.

Material examined. Pakistan: 10♂ 18♀, Sindh Prov., Tandojam, 18.i.2007, I. Khatri,
mango [IKC].
Notes. Anufriev (1970) examined Idiocerus atkinsoni Lethierry from Lyallpur (=
Faisalabad), Punjab, Pakistan and erected a new genus Amritodus. Viraktamath 1983: 488
and 1998: 113 figured this species.

Amritodus saeedi Ahmed, Naheed & Ahmed, 1980: 222
Material examined. Type material missing in [ZMUK]
Notes. Viraktamath 1998a: 113 figured and provided a key to species. This species
appears close to A. atkinsoni but differs in aedeagus with short preatrium.
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Balocha pallida Maldonado-Capriles, 1961: 304-305, figs 9-15.
Notes. This species was recorded by Maldonado-Capriles from Lahore, Pakistan.

Idioscopus clypealis (Lethierry1889: 252; Idiocerus)
Idioscopus clypealis (Lethierry); Baker 1915b: 339; Ahmed et al.., 1980, Pakistan.
Idiocerus nigroclypeatus Melichar 1903: 148, synonymised by Distant, 1908: 187.

Material examined. Pakistan: 2♂, Punjab Prov., Faisalabad, 6.xii.1970, M. Razi, Grass.
[ZMUK]
Notes. This species is commonly found on mango in Pakistan and is close to I. nitidulus.
Externally it can easily be distinguished by prominent spots on the crown. Viraktamath
1983: 488 figured this species.
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Idioscopus nitidulus (Walker,1870: 322; Iassus)
Idiocerus niveosparsus Lethierry 1889: 252, synonymised by Maldonado Capriles, 1973: 180;
Mahmood 1979: 96, Pakistan.
Idiocerus basalis Melichar 1903: 147, synonymised by Distant 1908: 185 (with I. niveosparsus).
Idiocerus maculatus Distant 1912: 605, preoccupied by Idiocerus maculatus Melichar 1896.
Idiocerus incertus Baker 1924d: 367, nom. nov. for I. maculatus Distant, synonymised by Maldonado
Capriles 1964: 93.
Idioscopus nitidulus (Walker), Maldonado Capriles 1973: 181.
Idioscopus karachiensis Ahmed, Naheed & Ahmed, 1980, Pakistan. Syn. nov.
Idioscopus freytagi Ahmed et al. 1980: 224 fig 3 Pakistan. Syn. nov.

Material examined. Pakistan: Paratype ♂, Idioscopus karachiensis. Sindh Prov., Karachi,
10.iv.1979, Saeed, mango [ZMUK]. Other material. Pakistan: Murree, 2♂, 5♀,
13.vi.1973, M. Razi, grass [ZMUK]; several specimens, ♂,♀ from throughout the
Oriental region (BMNH) London.
Notes. I. nitidulus (previously also extensively recorded as niveosparsus) shows
considerable variation in colour markings. Some of the Indian material varies from dark
brown with white transverse marking at base of the forewing, to very pale brown with the
scutellar and the facial markings darker. (For synonymy see discussion)
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Tasnimocerus Ghauri, 1975

In its original description, Ghauri (1975) distinguished this genus from
Rhytidodus Fieber and Tautocerus Anufriev (sharing the rugose pronotum), by the
clypeus being wider at base compared to the former and by the presence of the spine on
the pygofer lobe from the latter. In addition to Tasnimocerus, Viraktamath (2007) added
two more genera from India with a rugose pronotum, which can be recognized by the
following key.

Key to genera of Idiocerinae with rugose pronotum
1. Clypellus parallel sided; male pygofer and anal collar without processes (South
India: Nilgiri Hills).......................................................Nilgiriscopus Viraktamath
-

Clypellus either narrowed or widened at apex, not parallel sided; either male
pygofer or anal collar or both with processes…………….…………..….………..2

2. Clypellus broad at base; aedeagus with poorly developed dorsal apodeme, pygofer
without

ventral

process

(Pakistan:

Tandojam;

India:

Simla)…………………………..……………..….....……. Tasnimocerus Ghauri
-

Clypellus narrower at base compared to apex; aedeagus with well developed
dorsal apodeme; pygofer with ventral process (South India: Western Ghats)……
…………....……………………..………………….……Jogocerus Viraktamath
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Tasnimocerus sindhensis sp. nov. (Plate 43; Fig. 47).

Description. Colour yellowish brown with dark brown markings. Three irregular
markings on crown. Clypeus with dark brown margins. Frontoclypeus with numerous
irregular markings. Scutellum with basal dark brown triangles, two rows of spots in the
middle. Forewing veins alternately with dark and pale brown markings.
Vertex and pronotum with fine transverse rugae. Head wider than pronotum.
Clypeus very wide at base. Narrow tagminal appendix ending at apical cell 2; 3rd and 4th
apical cells wider than rest.
Male genitalia. Anal tube with lateral sinuate processes (Fig: 47f). Pygofer narrowed
caudally with stout spine at apex (Fig: 47e). Male subgenital plate turned upward at apex,
with a few short hair-like setae, longer than pygofer apex. Style slender, long, turned
upwards, with fine setae at midlength. Connective, short, stout rather ‘Y’ shaped with
bilobed distal end and dorsal keel. Aedeagus long, straight, with fine laterally directed
setae in basal half, strongly curved dorsally, with one pair of anteriorly directed processes
arising dorso-laterally with apices crossing each other.
Female genitalia. Hind margin of seventh sternite produced and narrowed caudally with
median ‘U’ shaped notch. Cutting edge of second pair of valvulae occupying almost 0.75
length.
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Measurements (mm). (of single ♂) Total body length 4.6 mm, length of tegmen 3.5 mm,
width of crown across eyes 1.7 mm, width of scutellum at base 0.9 mm, length of
scutellum 0.65, mm width of pronotum 1.5 mm.
Material examined. Holotype ♂, Pakistan: Sindh Prov., Tandojam, . x.2007, I. Khatri;
paratypes, 2 ♀ same data as holotype (BMNH); 1 ♀ same data as holotype (IKC).
Note. Tasnimocerus sindhensis sp. nov. differs from T. clypeatus Ghauri by: 1) anal
collar process much shorter; 2) processes of aedeagal shaft more dorsal, proximal to each
other and shorter and crossover each other at apex; 3) aedeagal shaft more strongly
hooked distally.
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PLATE NO. 43

1 mm

Tasnimocerus sindhensis sp.nov.
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Fig. 47. Tasnimocerus sindhensis sp. nov.
a, head and thorax, dorsal view; b, face; c, forewing; d, hindwing e-f, pygofer, dorsal
view and lateral view respectively; g,h, anal tube; i, anal tube, posterior view; j, style
and connective; k, connective, lateral view; l, aedeagus, lateral view; m, style,
lateral view; n,o, aedeagus, dorsal view; p, apex of female abdomen;
q, second valvula.
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Subfamily: Typhlocybinae KIRSCHBAUM, 1868

Subfamily Typhlocybinae consists of delicate leafhoppers as compared to
deltocephalinae, they feed on many economically important crops including; fruits,
vegetables and woody plants. Their size range from 2.5 mm to 5.5 mm. They are very
distinctive in lacking cross veins before apical cells in the forewing venation. Manzoor
Ahmed and his associates have been studying this subfamily from Pakistan since 1967
and erected many new genera and species. Later critical work of Dworakowska supported
the subfamily. Pruthi (1940) was the first to study the male genitalia of the genus
Empoasca Walsh from Indopak subcontinent. This Subfamily is divided into five tribes:
Alebrini, Dikraneurini, Typhlocybini, Erythroneurini and Zyginellini. From Tandojam,
Pakistan only 7 species are recorded namely: Togaritettix acuta (Ahmed & Waheed
1971, Mahmoodiana), Helionidia karachiensis Ahmed & Khokhar 1971, Zyginidia
quyumi (Ahmed 1969), Empoasca punjabensis Pruthi, 1940, E. sesamae Naheed &
Ahmed, 1980, Amrasca biguttula (Ishida 1913) and Qadria pakistanica (Ahmed 1969).
Further updated checklist of Typhlocybinae is presented here with synonymies. At
present 51 genera and 126 species of this subfamily are known from Pakistan.
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CHECKLIST OF TYPHLOCYBINAE FROM PAKISTAN
Typhlocybine leafhoppers were described from Pakistan for the period of 1960’s to 1985.
Due to several nomenclatural changes after 25 years the checklist of Typhlocybinae is
updated here. Several new synonyms and new combinations were proposed by
Dworakowska and Viraktamath (1975). Many subgenera and synonyms can be found on
database established by Dmitriev, 2003 onwards. However, most of synonyms and new
combinations are proposed by Dworakowska. Dietrich & Dmitriev (2006) transferred
five species of the genus Erythroneura in various genera (see checklist), whereas some
species of Erythroneura are treated as Incertae Sedis including: E. atropictila, E.
chaudhrii, E. kashmirensis, E. modesta, E. sohii and E. urakensis; in present checklist
these are included in their original described genera. Some Typhlocybine species from
East Pakistan (now Bangladesh) described by Ahmed, M. are not included here. The
checklist below is updated from pertinent literature and database by Dmitriev, 2003
onwards.
Format adopted: Valid genus, subgenus and species are listed, followed by the author
name and abbreviated original citation; author of new combination; the names of junior
synonyms are given on separate, indented lines below the corresponding valid species.
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Accacidia garhiensis (Ahmed, 1970c: 181, Erythroneura). Comb. nov. by Sohi, 1986:19.
Agnesiella ( Agnesiella) distincta (Ahmed, 1985: 88 Sarejuia).
Agnesiella (Agnesiella) distincta (Ahmed, 1985: 88, Sarejuia).
Aguriahana acuta Samad & Ahmed 1979a: 251.
Aguriahana Distant, 1918.
Evansioma Ahmed, 1969c: 313 (Type: Evansioma pini Ahmed, 1969).
Youngama Ahmed, 1969c: 313 (Type: Youngama spinistyla Ahmed, 1969).
Aguriahana kaghanensis (Ahmed, 1970d: 274, Typhlocyba).
Aguriahana pini (Ahmed 1969c: 313, Evansioma).
Aguriahana spinistyla (Ahmed, 1969c: 315, Youngama).
Alebroides ghulami (Ahmed, Samad & Naheed, 1981: 1, Empoanara). Comb. nov. by Ahmed 1985: 128.
Alebroides nigroscutellatus (Distant: 1918: 93, Empoasca).
Typhlocyba spectra Distant, 1918b: 103.
Typhlocyba perstrigata Jacobi, 1941a: 315.
Empoanara distanti Ahmed, 1969d: 451.
Empoanara dravidana Ramakrishnan & Menon, 1972a: 111.
Amrasca (Amrasca) biguttula (Ishida 1912: 1, Chlorita).
Chlorita bimaculata Matsumura, 1916b: 393. Synonymised Dworakowska 1970b: 712.
Empoasca quadrinotatissima Dlabola, 1957: 296. Synonymised Dworakowska 1970b: 712.
Empoasca schumacheri Metcalf, 1968: 353.
Amrasca (Amrasca) elongata Ahmed, Samad and Naheed 1981: 19.
Andrabia kashmirensis Ahmed 1970e: 408.
Arboridia (Arborifera) samadi (Samad & Ahmed 1979b: 2, Erythroneura), new subgenus by Sohi &
Sandhu 1971.
Arboridia (Arborifera) vinealis (Ahmed 1970a: 32, Erythroneura). Comb. Nov. Dworakowska and Viraktamath
1975: 529.
Arborifera (Arborifera) viniferata Sohi & Sandhu, 1971: 402, Pakistan; Sohi & Mann, 1992.
Ayubiana lantanae Ahmed 1969a: 57.
Duttaella punjabensis Ramakrishnan & Menon, 1971a: 462.
Baaora garhiensis (Ahmed, 1970d: 272, Typhlocyba).
Baaora variata (Ahmed, 1971a: 194, Typhlocyba).
Byphlocyta nigropunctata Ahmed 1971a: 199.
Cassianeura cassiae (Ahmed 1970a: 34, Erythroneura). Comb. nov. by Dworakowska and Viraktamath 1975: 27.
Cassianeura sexmaculata Ramakrishnan & Menon, 1973: 28.
Dikraneura pakistaniensis Ahmed 1969a: 56.
Edwardsiana javedi Ahmed & Naheed 1981: 75.
Edwardsiana quettensis (Ahmed 1971a: 193-195, Typhlocyba). Comb. nov. by Ahmed and Naheed 1981.
Edwardsiana sariabensis Ahmed & Naheed 1981: 76.
Edwardsiana sharfi Ahmed & Naheed 1981: 76.
Empoanara distanti (See Alebroides nigroscutellatus)
Empoasca (Empoasca) albizziae Mahmood, Ahmed & Aslam 1969: 49.
Kybos sabourensis Ramakrishnan & Menon, 1972a: 118.
Empoasca karachiensis Ahmed, Samad & Naheed, 1981a: 10.
Empoasca (Empoasca) apodema Ahmed, Samad & Naheed 1981: 12.
Empoasca (Empoasca) baluchi Ahmed, Samad & Naheed 1981: 4.
Empoasca (Empoasca) bostanensis Ahmed, Samad and Naheed 1981: 11.
Empoasca (Empoasca) capsicae Ahmed, Samad & Naheed 1981: 14.
Empoasca (Empoasca) cicerae Ahmed, Samad and Naheed 1981: 3.
Empoasca (Empoasca) cyamopsae Naheed & Ahmed 1980: 80.
Empoasca (Empoasca) halaensis Naheed & Ahmed 1980: 77.
Empoasca (Empoasca) khaliquei Ahmed, Samad & Naheed 1981: 15.
Empoasca (Empoasca) mardanensis Ahmed, Samad & Naheed 1981: 13.
Empoasca (Empoasca) masoodi Naheed & Ahmed 1980: 82.
Empoasca (Empoasca) motti Pruthi 1940: 9.
Empoasca (Empoasca) parastriata Ahmed, Samad & Naheed 1981: 5.
Empoasca (Empoasca) persicae Ahmed, Samad & Naheed 1981: 7.
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Empoasca (Empoasca) planata Ahmed, Samad and Naheed 1981: 8
Empoasca (Empoasca) punjabensis Pruthi 1940: 4.
Empoasca decipiens meridian Zachvatkin, 1947a: 108.
Empoasca (Empoasca) sesamae Naheed & Ahmed 1980: 79.
Empoasca (Empoasca) sindhensis Naheed and Ahmed 1980: 81.
Empoasca karachiensis (See E. albizziae).
Empoascanara (Empoascanara) alami (Ahmed 1970c: 183, Erythroneura). Dietrich & Dmitriev, 2006.
Empoascanara formosella Dworakowska, 1972c: 769.
Empoascanara (Empoascanara) hazarensis (Ahmed 1970c: 179, Erythroneura). Dietrich & Dmitriev, 2006.
Empoascanara (Empoascanara) indica (Datta 1969: 391, Zygina). Comb. nov. by Dworakowska and Viraktamath,
1975: 527.
Zygina sindhensis Ahmed 1969b: 164, synonymised by Ahmed, 1985: 211.
Zygina unipunctata Ramakrishnan & Menon, 1974: 447.
Empoascanara (Empoascanara) prima Distant, 1918b: 94.
Zygina thattaensis Ahmed, 1969b: 169.
Zygina minor Ramakrishnan & Menon, 1974: 446.
Empoascanara (Empoascanara) serrata Singh, 1969: 339.
Erythroneura nagpurensis (Distant) Ahmed 1970a: 38 (Misid.). By Dmitriev, 2003 and onwards.
Empoascanara (Empoascanara) truncata (Ahmed, 1971d: 183, Erythroneura), Pakistan; Dworakowska, 1972b
and Ramakrishnan and Ghauri 1979. Dietrich & Dmitriev, 2006.
Empoascanara simillima Dworakowska, 1972b: 121.
Erythria himalayana Dworakowska 1976: 604, Pakistan; Ahmed, 1985: 36.
Erythroneura atropictila Ahmed 1970a: 35.
Erythroneura chaudhrii Samad & Ahmed 1979b: 2.
Erythroneura kashmirensis Ahmed 1970a: 37.
Erythroneura modesta Ahmed 1970a: 41.
Erythroneura rhamnicola (See Zygina suavis)
Erythroneura urakensis Samad & Ahmed 1979b: 3.
Eupteryx (Eupteryx) parasensis Samad & Ahmed, 1979a: 257.
Eupteryx (Eupteryx) multifaciata Singh, 1969: 346.
Eupteryx menthae Samad & Ahmed, 1979a: 257.
Eupteryx (Eupteryx) pavlovskii Zachvatkin 1947: 109, 114.
Eupteryx kaghanensis Ahmed 1969c: 318. Synonymised by Dworakowska 1977b: 33.
Eupteryx tochalica Dlabola 1974: 51. Synonymised by Dworakowska 1977b: 33.
Eupteryx (Eupteryx) tuberculata Samad & Ahmed 1979a: 254.
Eupteryx (Stacla) ahmedi Dworakowska, 1982: 176.
Domelia nigra Ahmed & Waheed, 1971: 117 (Sec.hom.: Eupteryx nigra Osborn, 1905).
Eupteryx menthae (See E. multifaciata).
Eurhadina (Singhardina) punjabensis Dworakowska, 1969: 76.
Eurhadina punctata Ahmed, 1969c: 317. Synonymised by Dworakowska 1971: 650.
Eurhadina (Singhardina) vittata Ahmed, 1969c: 317.
Farynala confusa Ahmed & Naheed 1981: 83.
Farynala saiduensis Ahmed & Naheed 1981: 81
Farynala sternata Ahmed & Naheed 1981: 79.
Fusiplata murreensis Ahmed 1969a: 62.
Murreeana duttai Ramakrishnan & Menon, 1971: 458.
Fusiplata quercicola Ahmed 1969a: 61.
Gambialoa (Gambila) kashmirensis (Ahmed 1969b: 168, Zygina). Comb. Nov. by Dworakowska 1979a: 151.
Zyginopsis basipunctatus Ramakrishnana & Menon 1973: 33. Synonymised by Dworakowska 1979a: 151.
Hazaraneura kaghanensis Samad & Ahmed 1979a: 251.
Helionidia chlorotica (See H. karachiensis).
Helionidia karachiensis Ahmed & Khokhar 1971: 64.
Helionidia chlorotica Ahmed & Khokhar, 1971: 70.
Helionidia krishnachurae Ahmed, 1971d: 186.
Helionidia nigra Ahmed & Khokhar 1971: 69
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Hepneriana Dworakowska, 1972d: 114.
Mandera Ahmed, 1971a: 190 (Type: Mandera heterostyla Ahmed, 1971 Preoc.: Mandera Fauvel, 1899).
Jacobiasca jamkandensis (Ahmed, Samad and Naheed 1981: 17, Austroasca). Comb. nov. by Ahmed 1985: 167.
Jacobiasca signata (Haupt 1927, Empoasca). Comb. nov.by Ahmed 1985: 168.
Jacobiasca tuberosa (Ahmed, Samad and Naheed 1981: 16, Austroasca). Comb. nov. by Ahmed 1985: 170.
Jacobiasca viniferae (Ahmed, Samad & Naheed 1981: 18, Austroasca). Comb nov. by Ahmed 1985: 171.
Jalalia colourata Ahmed 1970c: 177.
Kapsa mingorensis (Ahmed 1970a: 40, Erythroneura). Comb. nov. Dworakowska et al.. 1978: 243.
Erythroneura kuluensis Sohi & Kapoor 1973: 294 synonymised by Ahmed 1985: 237.
Karachiota azadirachtae Ahmed 1969a: 59.
Pusatettix bipunctatus Ramakrishnan & Menon, 1971: 463.
Kusala salicis (Ahmed, 1970a: 39, Erythroneura). Dietrich & Dmitriev, 2006.
Linnavuoriana (Linnavuoriana) spinosa (Samad & Ahmed 1979a: 259, Byphlocyta). .
Mandola lobata (Ahmed 1970c: 173, Zygina). Comb. nov. by Dworakowska and Viraktamath 1975: 525.
Mandola murreensis (Ahmed 1969b: 167, Zygina). Comb. nov. by Dworakowska and Viraktamath 1975: 525.
Mandola quadrinotata (Ahmed 1969b: 171, Zygina). Comb. nov. by Dworakowska and Viraktamath 1975: 525.
Mitjaevia maculata (Ahmed 1970c: 175, Helionidia). Comb. nov. by Dworakowska and Viraktamath 1975: 529.
Mitjaevia notata (Ahmed & Khokhar, 1971: 70, Helionidia).
Togaritettix acuta (Ahmed & Waheed, 1971: 116, Mahmoodiana).
Paratyphlocyba hazarensis Ahmed 1985: 99.
Paratyphlocyba swatensis Ahmed 1985: 100.
Qadria pakistanica (Ahmed 1969b: 172, Zygina). Comb. nov. by Dworakowska 1977a: 293.
Spatulostylus variegatus Ramakrishna & Menon, 1973: 17.
Qadria rubronotata (Distant, 1918: 92, Empoasca). Comb nov. by Mahmood, 1967.
Qadria setosa (Ahmed 1970c: 167, Zygina). Comb. nov. by Dworakowska & Viraktamath 1978: 547.
Qadria tandojamensis (Ahmed 1969b: 172, Zygina). Comb. nov. by Dworakowska 1979a: 157.
Sanella hemirugosa (Ahmed, 1970: 273, Typhlocyba ).
Sannella immaculata (Ahmed 1971a: 201, Byphlocyta) .
Seriana haripurensis (Samad & Ahmed 1979b: 1, Zygina). Comb. nov. by Ahmed 1985: 185.
Seriana peshawarensis (Ahmed 1969b: 161, Zygina). Comb. nov. by Dworakowska et al., 1978.
Spatulostylus variegatus (See Qadria pakistanica ).
Sundara delhiana (See S. longicephala).
Sundara longicephala (Ahmed 1970d: 270, Typhlocyba). Comb. nov. by Dworakowska 1977b: 32.
Sundara delhiana Ramakrishnan & Menon, 1972b: 188.
Sundara mianiensis (Ahmed 1971a: 197, Typhlocyba). Comb. nov. by Dworakowska and Sohi, 1978: 44.
Sundara quadrimaculata Ramakrishnan & Menon, 1972b: 187. Synonymised by Ahmed 1985: 74.
Sundara quadrimaculata (See S. mianiensis).
Tamaricella oleae (Ahmed 1970c: 171, Zygina). Comb. nov.by Dworakowska 1979a: 151.
Indianella delhiana Ramakrishnan & Menon 1973: 26. Synonymised by Dworakowska 1979a: 151.
Zygina rajani Datta & Ghosh 1973: 412. Synonymised by Dworakowska 1979a: 151.
Tautoneura alba (Ahmed, 1971c: 278, Havelia).
Thaia oryzivora (See T. (T.) assamensis)
Thaia (Thaia) assamensis (Mahmood, 1967: 15, Hardiana), Pakistan; Sohi, 1982.
Thaia oryzivora Ahmed & Samad, 1972a: 177 (Misid.). By Dmitriev, 2003 and onwards.
Typhlocyba (Typhlocyba) ismaili Ahmed, Naheed and Samad 1981: 95.
Typhlocyba (Typhlocyba) juglansae Ahmed, Naheed & Samad, 1981: 90.
Typhlocyba (Typhlocyba) ghanii Ahmed et al. 1981: 89.
Typhlocyba (Typhlocyba) karachiensis Ahmed & Jabbar 1971: 107.
Typhlocyba (Typhlocyba) neelamensis Ahmed, Naheed & Samad 1981: 92.
Typhlocyba (Typhlocyba) rahmani Ahmed, Naheed and Samad 1981: 93.
Typhlocyba (Typhlocyba) spinosa Ahmed 1971a: 195.
Typhlocyba sexpunctata Curtis 1837, Pakistan; Ahmed 1985: 110.
Uzeldikra citrina (Melichar, 1903: 213, Empoasca)
Pusaneura stigmata Ramakrishna & Menon, 1971: 459.
Hameedia erythrocephala Ahmed, 1972b: 68.
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Velu caricae Ghauri 1963b: 468, Pakistan; Ahmed, 1985: 163
Watara sudra (Distant 1908: 412, Typhlocyba). Comb. nov. by Dworakowska 1977a: 298.
Zygina binotata Ahmed 1969: 179. Synonymised by Ahmed 1985: 195.
Platytettix sudra Ramakrishnan & Menon 1974. Synonymised by Ahmed 1985: 195.
Empoascanara binotata Distant, 1918: 94. Synonymised by Ahmed 1985: 195.
Zygina (Zygina) razii Ahmed 1969b: 163.
Zygina (Zygina) sohii (Ahmed, 1985: 251, Erythroneura).
Zygina (Zygina) ulmi Ahmed, 1970a: 33. Dietrich & Dmitriev, 2006.
Zygina minor (See Empoascanara (E.) prima).
Zygina sindhensis (See Empoascanara (E.) indica)
Zygina suavis, Rey 1891: 225, Pakistan; Ahmed, M. 1970c: 181.
Typhlocyba rhamnicola Horváth, 1903: 556.
Erythroneura rhamnicola Horváth, 1903: 556, by Ahmed: 1985.
Zygina thattaensis (See Empoascanara (E.) prima).
Zygina(Zygina) javedi Ahmed 1970c: 169.
Zygina(Zygina) mahmoodi Ahmed, 1970c: 170
Zyginidia (Zyginidia) behrinensis Ahmed & Samad 1980: 94.
Zyginidia (Zyginidia) bindrai Ahmed & Samad 1980: 96.
Zyginidia (Zyginidia) quyumi (Ahmed 1969b: 160, Zygina). Comb. nov. by Dworakowska 1970a: 628.
Zyginidia (Zyginidia) sawaii Ahmed & Samad 1980: 97.
Zyginidia (Zyginidia) younasi Ahmed & Samad, 1980: 93.
Zyginopsis abundans (See Z. verticalis).
Zyginopsis verticalis (Ahmed 1970a: 31, Erythroneura). Comb. nov. by Dworakowska and Sohi 1978: 39.
Zyginopsis abundans Ramakrishnan & Menon, 1973: 30. Synonymised by Dworakowska and Sohi 1978: 39.

258

Key to the tribes and genera of Typhlocybinae from Tandojam, Pakistan
1.
2.
3.
4.
-

Hind wings with submarginal vein present and extending around wing apex, then basad along
costal margin, beyond apex of vein ‘R+M’; hindwing with veins IV and 2V fused
throughout….………………………..….Dikraneurini………….…...…Togaritettix Matsumura
Hind wing with submarginal vein present or absent at wing apex; when present not extending
beyond apex of vein ‘R+M’………....…Erythroneurini…………….………………...…...…..2
Preapical lobe on style more or less smoothly developed; shape of pygofer lobe rounded; teeth in
distal part of aedeagal shaft denticulate distally……………………..….....…...… Zyginidia Haupt
Preapical lobe on style with single projection; shape of pygofer lobe rounded or angulated; teeth
in distal part of aedeagal shaft smooth …….…….…..…………...……...…….. Qadria Mahmood
Ventral pygofer process absent, style with second extension long, tapered, conical or finger
shaped………………...…………..……………………………………..…. Helionidia Zachvatkin
Ventral pygofer process present, style without subapical tooth or poorly developed and with inner
process of style base short or absent....… Empoascini…………………………....…………….…4
Forewing with only one apical vein (first) arising from cell M; aedeagus dorsal teeth absent or
present or present but minute ……………..…………………………...…...……. Empoasca Wash
Forewing with two (first and second) or three apical veins arising from cell M; aedeagus dorsal
teeth absent …………………………………………..……………….…...…..… Amrasca Ghauri
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Genus: Togaritettix Matsumura, 1931
Togaritettix Matsumura. Ins. Mats. 1(2): 56-120, 1931.
Type-species: Togaritettix serratus Mats, by original designation.
Mahmoodiana Ahmed & Waheed. Pakistan J. Sci. Ind. Res. 14(1-2): 116-117, 1971.
Type-species: Mahmoodiana acuta Ahmed et Waheed by original designation.

Matsumura characterized the genus very briefly as below:
Description. Venation nearly similar to Alebroides Matsumura, no ocelli, antennae not
longer than head, pronotum and scutellum combined, the third sector to the hid wing
stalked.
Forewing with first apical cell with oblique base, second and third apical cell
triangular, second subapical cell parallel. Male subgenital plate narrowed at apex, pygofer
with posterior margin much projected posterodorsally into a narrowed, style stout,
possessing short process on mesal surface subapically, connective ‘Y’ shaped, aedeagus
with preatrium and dorsal apodeme present. (Further, see discussion below).
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Togaritettix acuta (Ahmed & Waheed, 1971; Mahmoodiana) (Plate 44; Fig. 48).
Type. Holotype male Lahore, West Pakistan, 1.x.69, Waheed, rose; allotype female and sixty paratypes,
same data in ZMUK. [Examined].

Description. Medium sized leafhoppers with pale brown colour with dark brown stripe
running from crown apex towards scutellum; head conical in front. Forewing with dark
brown band along the margin.
Pygofer lobe caudal region triangular; process spine like middorsally. Male
subgenital plate with about six small spine like setae at apex and two long spines
basolaterally. Style ending in truncate apex. Aedeagus in lateral view hammer-like
process arising on ventral surface of preatrium.
Measurements (mm). Male total length 2.7, forewing length 2.21, crown length at middle
0.24, crown width across eyes 0.56, interocular width at anterior 0.31, eyes length in
cross 0.32, pronotum width 0.57, pronotum length 0.28, mesonotum length 0.15,
scutellum length 0.17.
Material examined. Pakistan: Holotype ♂ Togaritettix acuta, Punjab Prov., Lahore,
1.x.1969, Waheed, (ZMUK); several specimens (♂,♀), Sindh Prov. Tandojam,
20.iii.2006, I. Khatri, Rose.
Notes. Togaritettix acuta is close to T. serratus Mats but differs in the terminal portion of
aedeagus and the connective, in lacking lateral process. This species was collected from
rose with the heavy population.
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PLATE NO. 44

1 mm

Togaritettix acuta
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Fig. 48. Togaritettix acuta (Ahmed & Waheed)
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view; d, male subgenital
plates, dorsal view; e, style, dorsal view; f, aedeagus, dorsal view;
g, aedeagus, lateral view.
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Genus: Helionidia Zachvatkin, 1946
Type-species. Helionidia biplagiata Haupt, 1927, by original designation. Trans. R. Ent. Soc. Lond. 96(9):
152, 1946.

The description by Zachvatkin is as below:
Description. Colour usually inclining to greenish with two circular spots on crown.
Frontal sutures strongly convergent anteriorly, face not obviously elongated. Forewing
venation as in Zyginidia, but CuA2 much shorter than proximal (free) part of CuA. Male
genitalia closely related to Zyginidia; process of the pygofer unforked and anal tube is
greatly and originally produced. Aedeagus tubular without basal appendages with a pair
of simple terminal,
Notes. From Tandojam only one species H. karachiensis is recorded. This genus includes
four species from Pakistan, including; H. nigra and H. karachiensis, whereas, H.
chlorotica is the synonym of H. karachiensis, (see checklist).
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Helionidia karachiensis Ahmed & Khokhar, 1971 (Plate 45; Fig. 49).
Type. Holotype ♂, Pakistan, Karachi, , 28.1.64, N.R.Khan, gul mohar, allotype female, five paratypes,
same data in ZMUK, four paratypes same data in U.S. National Museum Washington, USA.

Description. crown with two prominent black spots anterolaterally, mesonotum with two
small black spots. Wing venation as in generic description, fourth apical cell
quadrilateral. Pygofer with internal ‘C’ shape process. Male subgenital plate sinuate
medially in lateral aspect, apex rounded. Style with second apical extension fingershaped. Connective ‘Y’ shaped. Aedeagal shaft broad at base, ending in a pointed tip
preatrium and dorsal apodeme reduced, two pair of process ventrally.
Measurements (mm). Male total length 2.74, forewing length 2.19, crown length at
middle 0.13, crown width across eyes 0.73, interocular width at anterior 0.52, eyes length
in cross 0.27, pronotum width 0.74, pronotum length 0.38, mesonotum length 0.08,
scutellum length 0.25.
Material examined. Pakistan: 1♂, 2 ♀, Sindh Prov., Tandojam, 17.iii.2007, I. Khatri,
light trap; 1♂, 1 ♀, Paratypes, Karachi, 28.1.1964, M. Ahmed, (ZMUK).
Notes. Helionidia karachiensis appears close to H. chlorotica, the drawing of H.
karachiensis in original description is rather poor in respect to aedeagus. Type material is
observed and compared.
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PLATE NO. 45

1 mm

Helionidia karachiensis
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Fig. 49. Helionidia karachiensis Ahmed & Khokhar
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view; d, subgenital
plate, style and connective; e, subgenital plate; f, style, dorsal view;
g, aedeagus, lateral view; h, aedeagus, ventral view.
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Genus: Zyginidia Haupt, 1929
Type-species: Typhlocyba scutellaris Herrich-Schaeffer, by original designation. (New name for Idia
Fieber nec. Hübner), Zool. Jahrb. Abt. I. System, 58: 268, 1929.

Dworakowska (1970a: 625) gave the diagnosis of the genus as below:
Description. Face with lora long and narrow. Forewings, submarginal vein at costal
margin in hind wing distinct. Pygofer with small teeth in caudal region, appendage of
tenth abdominal segment long and narrow. Male plate darkened at the tip. Connective
with the central part semi-vitreous. Aedeagus usually compressed laterally.
Notes. For Subgenus Zyginidia see Dmitriev 2003 onwards.
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Zyginidia (Zyginidia) quyumi (Ahmed, 1970; Zygina) (Plate 46; Fig. 50).
Zyginidia quyumi (Ahmed): Dworakowska 1970a: 628.

Description. Generally pale leafhopper, two black spots on mesonotum; ocelli absent;
pronotum broader than long. Pygofer nearly round with arch shaped process caudally.
Male subgenital plate triangular, laterally sinuate in the middle, basal half broader with
around ten spine like setae, about four spine like setae around apex. Style with apophysis
like a ridge with preapical lobe much reduced. Robust connect ‘Y’ shaped with stout
arms. Aedeagal shaft with ventral atrial process nearly upto the shaft.
Measurements (mm). Male total length 3.56, forewing length 2.94, crown length at
middle 0.17, crown width across eyes 0.76, interocular width at anterior 0.49, eyes length
in cross 0.32, pronotum width 0.70, pronotum length 0.39, mesonotum length 0.21,
scutellum length 0.24.
Material examined. Pakistan: 1♂, Sindh Prov., Tandojam, 5.viii.2007, I. Khatri, Wheat;
Paratype 1♂, Punjab Prov., Abbotabad, 9.vi.1963, M. Ahmed (ZMUK).
Notes. The specimen is compared with the paratype. It has been recorded from maize and
cucurbit from all over Punjab and its attack causes stippling (Ahmed 1985). This species
appears close to Z. bindrai, but it differs in the process of the pygofer.
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PLATE NO. 46

1 mm

Zyginidia quyumi
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Fig. 50. Zyginidia quyumi (Ahmed)
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view; d, subgenital
plate, style, connective and aedeagus; e, subgenital plate; f, style, dorsal view;
g, connective; h, aedeagus, lateral view; i, aedeagus, ventral view.
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Genus: Empoasca Walsh, 1862
Type of the genus, Empoasca varidescenes Walsh, 1862, which is a synonym of Tettigonia fabae Harris,
1841. Empoasca Walsh. Prairie Farmer 10(10): 149, 1862.

Young (1952: 112) described the genus Empoasca Walsh as below:
Description. Forewings venation quite variable interspecifically and intraspecifically,
there is often variability between two wings of the same specimen, inner and outer apical
cell not reaching wing apex; third apical cells sessile.
Pygofer usually without macrosetae, with microsetae variously arranged, pygofer
hooks arising from anteroventral, anal hooks present in various forms. Male subgenital
plate usually well provided with macrosetae. Style without preapical lobe. Connective
typically papilionaceous in form. Aedeagal shaft very short with preatrium.
Notes. Young (1951:13) mentioned that the genus was a large and difficult one, from a
taxonomic point of view. About 25 species of the genus are known from Pakistan
(Ahmed 1985). In Tandojam this genus has been recorded on wide variety of important
agricultural crops including: Berseem, Lufa gourd, Okra, lentil etc, whereas Empoasca
punjabensis is commonly found on many economically important crops.
For subgenus, Empoasca see Dmitriev 2003 onwards.
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Empoasca (Empoasca) punjabensis Pruthi, 1940 (Plate 47; Fig. 51).
Empoasca syedi Ahmed et al., 1981. Syn. nov.

Description. Head oval, crown less than interocular width; ocelli on lateral margin.
Pygofer oval shaped, distinct pygofer process, anal tube and male plate nearly at same
length. Male subgenital plate curved dorsally, slightly raised in the middle, nearly 6
macrosetae laterally. Style narrowed in apical part with serration ending with fine tip.
Connective arms very short. Aedeagus tubular narrowed towards apex.
Measurements (mm). Male total length 3.42, forewing length 2.76, crown length at
middle 0.26, crown width across eyes 0.78, interocular width at anterior 0.53, eyes length
in cross 0.36, pronotum width 0.79, pronotum length 0.39, mesonotum length 0.18,
scutellum length 0.281.
Material examined. Pakistan: 9 ♂, 23 ♀, Sindh Prov., Tandojam 7.iv.2007, I. Khatri,
Lufa guord; holotype ♂ (E. syedi), Behrin, 23.v.1974, Khalique, (ZMUK).
Notes. This species is closely related to E. mardanensis Ahmed et al. externally, but it
differs in shape of pygofer, pygofer process and aedeagus. (Further, see discussion
below).
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PLATE NO. 47

1 mm

Empoasca punjabensis
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Fig. 51. Empoasca (Empoasca) punjabensis Pruthi
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view; d, male subgenital
plate, dorsal view, e, style, dorsal view; f, style apex; g, connective;
h, aedeagus, lateral view; i, aedeagus, dorsal view.

275

Empoasca (Empoasca) sesamae Naheed & Ahmed, 1980 (Plate 48; Fig. 52).
Type. Holotype ♂, Pakistan, Karachi, til Sesamum indicum, 28.ix.77, Saeed; thirty five paratypes, same
data in Zoological Museum, University of Karachi, Pakistan. [Examined].

Description. Head convex in front; with curved band on pronotum, wing typically as in
Empoasca. Pygofer nearly oval shaped, anal hook posteroventrally curved. Male
subgenital plate apex rounded, lateral margin with about four macrosetae, basal half with
10 to 14 macrosetae. Style tapering at apex. Connective nearly square in shape. Aedeagus
with long tubular preatrium, broad at apex.
Measurements (mm). Male total length 2.66, forewing length 2.1, crown length at middle
0.19, crown width across eyes 0.59, interocular width at anterior 0.33, eyes length in
cross 0.31, pronotum width 0.57, pronotum length 0.29, mesonotum length 0.14,
scutellum length 0.20.
Material examined. Pakistan: 5♂, 18♀, Sindh Prov., Tandojam, I. Khatri, Lentil;
holotype ♂, Karachi, 28.ix.77, Saeed, til Sesamum indicum, (ZMUK).
Notes. Empoasca sesamae appears quite close to Empoasca motti Pruthi in the general
pattern of male genitalia. Pygofer process not serrated as in E. motti.
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PLATE NO. 48

1 mm

Empoasca sesamae
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Fig. 52. Empoasca (Empoasca) sesamae Naheed & Ahmed
a, head and thorax dorsal view; b, forewing; c, pygofer, lateral view; d, male subgenital
plate, dorsal view; e, style and connective; f, pygofer process; g, aedeagus,
dorsal view; h, aedeagus, lateral view.
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Genus: Amrasca Ghauri, 1967
Amrasca Ghauri. Proc. R. Ent. Soc. Lond. (B). 36(11-12): 159-166.
Type-species: Amrasca splendens Ghauri by original designation.

Ghauri (1967: 161) described the characteristics of the genus as below:
Description. Head including eyes only slightly wider than pronotum; ocelli small located
on margin between vertex and frons near eyes. Forewing with four apical cells, first and
second apical veins arising from cell M. Pygofer with brachone long and slender ending
in an apical extension; anal tube of moderate size. Male subgenital plates elongate and
narrow. Style elongate and apex toothed. Aedeagus simple and elongate.
Notes. Genus Amrasca resembles Austroasca and others but differs in forewing with first
and second apical veins arising from cell M, short basal plate. Most of them are serious
pests of crop.
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Amrasca (Amrasca) biguttula (Ishida, 1912; Chlorita) (Plate 49; Fig. 53).
Chlorita biguttula Ishida, 1912.
Empoasca bipunctata Schumacher, 1915.
Chlorita bimaculata Matsumura, 1916.
Empoasca devastans Distant, 1918: 93
Empoasca quadrinotatissima Dlabola, 1957.

The above synonymy is based on the studies of Dworakowska (1970b: 712) and
Dworakowska and Viraktamath (1975: 530). It is an economically important species and
is intensively studied for its biology and ecology. Distant (1918: 13) described the species
Empoasca devastans mainly on the basis of external features; later Pruthi (1940)
provided the drawings of male genitalia. The Distant described this species as below:
Description. Head, pronotum and scutellum pale ocharaceous; crown with two black
spots; pronotum with three grayish white spots near anterior margin. Forewings pale
ocharaceous with black spots at apex. Pygofer oval shape; pygofer process is also
serrated at apex. Male subgenital plate extending the anal tube; anal tube reaching the one
third of male plate. style broad at base, apophysis serrated. Aedeagus simple tubular,
convex at apical margin.
Measurements (mm). Male total length 2.8, forewing length 2.24, crown length at middle
0.24, crown width across eyes 0.68, interocular width at anterior 0.35, eyes length in
cross 0.34, pronotum width 0.67, pronotum length 0.31, mesonotum length 0.15,
scutellum length 0.23.
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Material examined. Pakistan: several specimen (♂,♀), Sindh Prov., Tandojam
26.iii.2006, I. Khatri, Brinjal; several specimen (♂,♀), Tandojam, 31.iii.2007, I. Khatri,
Tomato; several specimen (♂,♀), Tandojam, 28.iii.2007, I. Khatri, Okra.
Notes. This species is very common and abundant on many crops. It is closely related to
Empoasca terrarereginae, both species have male plates densely clothed with tracts of
setae, the shape of anal tube is also very similar but there is a distinct difference in the
style and the thickness of the male subgenital plate.
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PLATE NO. 49

1 mm

Amrasca (Amrasca) biguttula
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Fig. 53. Amrasca (Amrasca) biguttula (Ishida)
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view; d, male subgenital
plate, style, connective and aedeagus; e, style and connective, f, pygofer process;
g, aedeagus, lateral view; h, aedeagus, dorsal view.
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Genus: Qadria Mahmood, 1967
Qadria Mahmood. Pac. Ins. Mon. 12: 18, 1967. Type-species: Empoasca rubronotata Distant, 1918, by
original designation.
Spatulostylus Ramakrishnan et Menon, 1973: Dworakowska 1973: 292.

This genus was characterized by Mahmood as below:
Description. Forewing second apical cell with parallel margins third apical cell broad,
pygofer hooks and anal hooks absent. Pygofer with microsetae at caudal region. Male
subgenital plate with row of stout setae on outer margin, few macrosetae at outer basal
angle. Style broad with distinct preapical lobe. Connective ‘U’ shaped and well
sclerotized. Aedeagus with long paired basal processes, shaft directed dorsad.
Notes. This genus is known from Distant’s type series and collection by Dr M.A.H.
Qadri. It is closely related to Zygina Fieber in having a truncate apex with a preapical
lobe. Four species of the genus are known from Pakistan including; Q. rubronotata, Q.
pakistanica, Q. tandojamensis and Q. setosa. (Further, see discussion below).
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Qadria pakistanica (Ahmed, 1969; Zygina) (Plate 50; Fig. 54).
Zygina pakistanica Ahmed, 1969.
Qadria pakistanica (Ahmed): Dworakowska 1977a: 293.
Spatulostylus variegatus Ramakrishnana & Menon 1973. Synonymised by Dworakowska, 1977a: 293.

The present account is based partly on the description of the species by Ahmed (1969b):
Description. Small sized beautiful greenish yellow leafhoppers, median length of crown
equal to interocular width; ocelli absent. Forewings with greenish yellow markings.
Pygofer with group of fine microsetae at caudal region. Male subgenital plate archshaped, about five macrosetae in middle. Style with apophysis rigid, preapical lobe well
developed. Connective ‘U’ shaped. Aedeagal shaft possessing a pair of atrial processes.
Measurements (mm). Male total length 2.1, forewing length 1.6, crown length at middle
0.19, crown width across eyes 0.42, interocular width at anterior 0.31, eyes length in
cross 0.21, pronotum width 0.50, pronotum length 0.27, mesonotum length 0.12,
scutellum length 0.17.
Material examined. Pakistan: several specimens (♂,♀), Sindh Prov., Tandojam,
13.iii.2007, I. Khatri, Indian Jujube.
Notes. This species can be easily distinguished by colourful yellow spots on wing and
head. (Further, see discussion below).
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Plate no. 50

1 mm

Qadria pakistanica
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Fig. 54. Qadria pakistanica (Ahmed)
a, head and thorax, dorsal view; b, forewing; c, pygofer, lateral view; d, subgenital plate,
dorsal view; e, style, dorsal view; f, connective; g, aedeagus, lateral view;
h, aedeagus, ventral view.
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Austroagallia nitobei
Agallia cuspidata
Austroagallia sarobica
Agallia aciculata
Austroagallia sinuata
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Platyproctus maculatus
Cicadellinae
Cofana spectra
Cofana unimaculata
Idiocerinae
Idioscopus nitidulus
Amritodus atkinsoni
Idioscopus clypealis
Amritodus saeedi
Balocha pallida
Tasnimocerus sindhensis sp. nov.
Typhlocybinae
Amrasca (Amrasca) biguttula
Empoasca (Empoasca) punjabensis
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Helionidia karachiensis
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Qadria tandojamensis
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Table 2. Distribution of Megophthalminae, Cicadellinae, Idiocerinae and
Typhlocybinae of Tandojam, Pakistan.
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CHAPTER - V
DISCUSSION
The present work was aimed mainly to document the leafhoppers of Tandojam.
Crops and variety of vegetation were sampled for leafhoppers round the year to have as
complete a diversity of leafhoppers as possible. Some specimens from Tharparkar, a
contrasting habitat with desert, were also studied. Due to the extensive agricultural
practices in Tandojam and its vicinity; are the attractive sites for leafhopper fauna of
Tharparkar.
Sindh is divided into five geographical zones, Upper, Central, Lower, Kohistan
and Thar. Tandojam lies in the Central Sindh (see plate 1). It is the Union Council of
Taluka and District Hyderabad and is geographically located at latitude (25.43 degrees)
25° 25' 47" North and longitude (68.53 degrees) 68° 31' 48" East and lies about 20 km
away from Hyderabad city with highest elevation of 75 ft. It consists of plans with fertile
land and the sea at the aerial distance of 100 miles and the heading 237.45 degree;
therefore, there is some effect of a costal climate. Tharparkar in the eastern part is the
largest desert of Pakistan with low rainfall, harsh climate, temperature ranging from near
freezing up to 50°C and sparse vegetation, starts 60 miles at aerial distance from
Tandojam.
Hyderabad represents an arid climate with hot and dry days usually with
temperature of 40°C and nights with a pleasant and cool breeze. Very hot days of summer
cross 50°C and the dust clouds are brought by winds. There are two main factors of the
change in climate of Hyderabad; i.e. monsoon and western disturbance. A Western
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Disturbance is an extratropical storm originating in the Mediterranean to bring sudden
winter and rain to the northwestern parts of the Indian subcontinent. The seasonal cycle
of Hyderabad includes winter, spring, summer and autumn. The winter season (December
- February) is influenced by western disturbances such as temperature decrease due to
light to moderate showers. There is a rare rainfall during the spring season (March –
April). The summer season (May-September) has Monsoon rains from June to
September. The autumn season (October-November) is mainly hazy and dry (Wikipedia,
2010).
The average annual rainfall (January to December) for Hyderabad is 136.1
millimeters and the average monsoon rainfall is 100 millimeters (Pakmet, 2009). In Feb
2003 due to the sudden climatic changes, Hyderabad received 105 mm of rainfall in 12
hours. In October 2004, remnants of Cyclone Onil created havoc in the city, with 98
millimeters of rainfall (Highbeam, 2004). In June 2010, Cyclone Phet's moisture caused
heavy downpours in the city with a total of 76 millimeters falling (Pakmet, 2010). For the
more detailed temperature, humidity, wind velocity and rainfall for Hyderabad see the 40
years data processed by Pakistan Meteorological Department (Pakmet, 2009).
Due to fertile land and favorable environmental conditions the Growers of
Tandojam are actively engaged in growing important commercial crops including;
Cotton, wheat, maize and sugar cane, fruit orchards, vegetables, flowers and some other
minor crops. Its multiple farming makes available a variety of host plants for leafhoppers
to be present in all seasons.
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Leafhoppers were collected directly from crops, weeds, orchards and light traps
but no records kept. Though it was noticed earlier (Marchand 1953; Waloff and Solomon
1973) that different leafhoppers are found on different grasslands. The concept of
leafhoppers as being polyphagous on temperate grasslands was contradicted by Nickel
(2003) who demonstrated host specificity. This valuable study indicates that leafhoppers
would be good indicators of habitat (Hollier et al. 2005); idea that require a separate
study. Further for the list of host plants found in Tandojam and Tharparkar worth
reading: Aitchison 1869; Kaul 1963; Gupta & Prakasah 1975; Ghosh 1977; Burdak 1982;
Majeedano & Hussain 2003; Tunio 2004, 2008.
The collected material was taken to the Natural History Museum, London that
revealed

the

occurrence

of

5

subfamilies:

Deltocephalinae,

Typhlocybinae,

Megophthalminae, Cicadellinae and Idiocerinae. A total of 92 genera and 201 species of
Cicadellidae are updated from the region including: 3 new species, 33 new records 19
new synonymies and 4 new combinations. Deltocephalinae with: 31 genera, 57 species, 2
new species, 28 new records, 16 new synonyms and 4 new combinations.
Megophthalminae with, 5 genera, 10 species, 4 new records; Cicadellinae with, 1 genus
and 2 species; Idiocerinae with, 5 genera, 6 species 1 new species and 2 new synonyms;
Typhlocybinae with, 51 genera, 126 species and 1 new synonym. From Tandojam in total
30 genera and 44 species of leafhoppers are studied. Three species are recorded from
both habitats and seven species only from Tharparkar. Notes are provided for the new
species previously described from Pakistan (including details of types when found) and
for other genera and species from the region that are recorded here. 49 species are figured
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and imaged; Images of some type specimens from BMNH are also provided. Key to
subfamilies, tribes, genera and species are also provided.
The checklist is provided for all five subfamilies; all are updated only with
verified species from literature and present collection. Distribution table of
deltocephalinae is divided into 6 groups: Cosmopolitan (Old and New World), S.
Palaearctic and Old World tropics, S. Palaearctic and Pakistan, Endemic to Pakistan,
Oriental and Oriental & Pacific. The measurement in millimetres is provided for all
figured specimens. Only necessary discussion is given below.
Subfamily deltocephalinae constitutes a major portion of the collection; the
checklist is provided with present collection and verified species from literature of
Pakistan. Under Deltocephalinae present work contributes 2 new species, 28 new records,
16 new synonyms and 4 new combinations.
Neolimnus, in addition to the new species (Neolimnus quadricornis sp.nov.)
described here, contains three species, N. egyptiacus (Matsumura) from North Africa to
India, N. ageratus (Melichar) from central

Africa,

and

N. eberti Dlabola from

Afghanistan is known only by the female sex. Neolimnus egyptiacus (Matsumura) is
identified based on the figures of Linnavuori (1953). The change of spelling to
aegyptiacus by other authors subsequent to its description would seem to be unnecessary.
Scaphoideus karachiensis was described from a holotype male and several paratypes
from: Karachi, grass, 20.vii.1985, Babar (ZMUK); no type material could be found in
ZMUK. The genus is misidentified. In present study the posterior aspect of the pygofer of
Bampurius pakistanicus sp. nov. (Fig. 5) to show the lobe-like infolding of the
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interconnecting membrane, with two groups of spine-like setae on each lobe and a
transverse dorsal sclerotized band, structures that have not previously been figured for the
genus. The measurement given is taken from the type and only complete specimen.
Osbornellus (Mavromoustaca) macchiae Dlabola; the original figure of this
species indicates a lateral process of the male pygofer but my examination shows that the
process is not free from the lobe and is perhaps more accurately described as a sclerotized
process-like area (Fig. 7d). In addition the interconnecting membrane is found to have a
sclerotized strut with short spine-like setae at and near its posterior end (Fig. 7f), the X
segment is sclerotized both dorsolaterally and as a narrow band dorsomedially (Fig. 7e)
and the aedeagal shaft has a longitudinal ridge either side of its ventral margin and its
apex more lightly sclerotized (Fig. 7k).
Genus Scaphoideus Uhler has been revised by Viraktamath & Mohan (2004) for
the Indian subcontinent. S. harlani is figured here; the unusual articulation found in
Scaphoideus and some other genera where the aedeagus is disassociated from the
connective and attaches dorsally to the X segment and pygofer (Fig. 8d). It is unclear in
this situation how the aedeagus is positioned during copulation as the only points of
leverage are the strengthening arms of the interconnecting membrane (Fig. 8d) rather
than the articulation to the connective. In addition, in this species one would expect that
the very small aedeagus (compare Figs 8g to 8e, to same scale) might add to the difficulty
of copulation. Scaphoideus harlani Kitbamroong & Freytag was previously known only
from Thailand is distinctive in having a very small aedeagus and ‘horse-shoe’ shaped
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paraphyses of the connective (Fig. 8e). My figure of the aedeagus (Figs 8f-h) shows the
processes not shown in the original figures.
Aconurella Ribaut was not previously recorded from Pakistan. One species
(indica) described from Pakistan and India in the genus Cicadula by Pruthi (1930) and
two other species described from Pakistan (karachiensis and lobata) in Chiasmus by
Ahmed et al. (1988), belong to the genus and are considered to be the junior synonyms of
the widespread A. prolixa (Lethierry), previously recorded from Europe and Africa (Nast,
1972). Despite the poor original figures of the later two species their ocelli are shown
marginal (as in Aconurella) where as they are dorsal in Chiasmus (compare Figs 9a and
12a) and the original figure of the aedeagus is as in Aconurella species (Figs 9k-m).
Therefore these species were not compared to Aconurella species but to other Chiasmus
species and distinguished from them based on the male pygofer. Also, for A. lobata a
continuous pygofer comb is figured, as found in Aconurella prolixa and although in A.
karachiensis this comb is not described or figured the pygofer figure appears to me to be
incorrectly drawn in its posterior part. The aedeagus figures of both species also match A.
prolixa. The head markings in A. prolixa are variable (see Figs 9a-d) and I have seen an
examples of this species with vertex markings similar to the original figures of C. lobata
and C. karachiensis. Therefore, taking the above similarities into consideration I
conclude that the latter species are junior synonyms of A. prolixa. The possibility that one
or more of the Indian species of Aconurella are also A. prolixa has also been investigated.
As a result, after examination of paratypes of A. neosolana Rao & Ramakrishnan
(BMNH) this species is considered to be also a synonym of A. prolixa (see below). In
addition to indica, dealt with above, three other species occur in India, i.e., A. solana
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Ghauri, A. montana (Distant) and A. erebus (Distant) (= A. montanus macropterus
(Pruthi), synonymised by Ghauri, 1974: 555). Of these, at least one (A. solana) appears
distinct from A. prolixa based on its discontinuous pygofer comb.
Aconurella prolixa (Lethierry), is compared to the figures given by Ribaut (1952,
figs 99-105). A specimen from Uzbekistan, Tashkent (BMNH) is also figured (Fig. 9l) to
show the similarity of the aedeagus from both regions. Cicadula indica was described
from Murree and Dalhousie Hills, Punjab and throughout India. The original figures and
those of Pruthi’s material by Datta (1972) are good enough to place this species as a
synonym of prolixa. Chiasmus lobata was described from a holotype male and one
paratype, from: Karachi, grass, 10.xi.1985 (ZMUK); no type specimens could be found.
Chiasmus karachiensis was described from the holotype male and paratype from:
Karachi, grass, 1.xi.85, Qadeer (ZMUK). Paratypes are also present in the BMNH.
Exitianus indicus (Distant); under this Exitianus major is synonymised, which
was described from a holotype male and seven paratypes from: Karachi, grass,
26.vi.1985, Qadeer (ZMUK); the holotype could not be found. Whereas during the study
of Exitianus nanus (Distant); E. minor, E, karachiensis and E. peshawarensis were found
junior synonyms. E. minor was described from a holotype male and 30 paratypes from:
Karachi, grass, 12.v.1985, Qadeer (ZMUK). E. karachiensis was described from the
holotype male and several paratypes from: Karachi, grass, 15.vii.1985, Ahmed (ZMUK);
no type specimens could be found. E. peshawarensis was described from the holotype
male and 13 paratypes from; Peshawar: iv.1981, Fazal, vegetable plants (ZMKU); no
type specimens could be found. Ross 1968 placed E. simillimus Matsumura and
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vulnerans Bergevin in Exitianus on the basis of illustrations by Ishihara and illustrations
in the original description, respectively. The female seventh sternite is characterized by
the bi-emarginate apical margin and slightly bowed mesal area.
Chiasmus Mulsant & Rey from Pakistan include C. niger and C. alatus, Pruthi
also described C. mustelinus (Distant) from Pakistan, but I am unable to confirm this
identification. In addition, there is some confusion with respect to the identity of
mustelinus as the genitalia figures given by Pruthi do not match in all respects a syntype
in the BMNH. There are two syntypes of the later species in BMNH and according to
Pruthi two in ZSI. Chiasmus sp. may be C. facialis (Distant) from India, which is a very
variable species in the BMNH collection. In addition, the Pakistan specimens identified
as Chiasmus alatus Pruthi, by Fatema et al. (1995: 255) may be this species and from its
original figures, C. jagdishi Pruthi from India, may be a synonym of C. facialis.
Maiestas Distant has been treated by Webb & Viraktamath (2009) under the
Deltocephalus group and all placements in Maiestas were made in this publication.
Previously, Dash & Viraktamath (1998) had described and figured these species under
Deltocephalus (Recilia) Edwards. In the later work a thin band-like structure was shown
within the pygofer extending from the dorsal margin in lateral view (see Fig. 13e). Upon
examination this is a sclerotized lateral band of the X segment (see Figs 13i). In addition
following species are recorded from Pakistan. Maiestas pruthii (Metcalf) is identified as
pruthii from the original figures and those of Dash & Viraktamath (2001). Although all
have the characteristic reticulate forewing venation, the Pakistan material has a slightly
more strongly curved aedeagus and shorter apical process compared to Indian material
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(compare Figs 131 with Dash & Viraktamath, 1998, fig. 154); Pruthi described this
species from the holotype and allotype from: Pakistan, Punjab, Lyallpur [=Faisalabad], at
light, 10.x.29, K.A.S. Rahman (ZSI). Maiestas subviridis (Metcalf) is a subbrachypterous form that occurs in the female of this species in Pakistan (Plate 14). In
addition, a form with a slightly more elongate aedeagus with a slight lateral flange is
present (compare Figs 15 a,d).
Genus Goniagnathus Fieber is known with 52 species. The genus is known to
occur in the Palaearctic (28 species), Afrotropical (13 species) and the Indian
subcontinent (12 species) (Viraktamath & Gnaneswaran, 2009). From Pakistan:
Tandojam only two species are found including; G. guttulinervis and G. quadripinnatus.
Subgenus Epistagma includes 1species; guttulinervis, whereas subgenus Tropicognathus
include 11 species. Ahmed et al. (1988) described G. bifurcatus Ahmed and Qadeer, later
Dash & Viraktamath 2001 synonymised under G. Guttulinervis. Ahmed and Qadeer
described holotype from: Karachi, grass, 10.xi.1985, Qadeer (ZMUK); no type specimens
could be found.
Hecalus sindhensis (Ahmad & Aziz) material was collected near the type locality
but it differs slightly from the original figures of this species in having the connective
different in shape, the subgenital plate with fewer spines and the aedeagal shaft slightly
less elongate. These features also match H. morrisoni Rao & Ramakrishnan from India,
raising the possibility that this species and sindhensis may be synonyms. H. sindhensis
described from a holotype male and several paratypes from Pakistan: Sindh Prov.,
Dhabeji, 21.vii.1987, Aziz (ZMUK); no type material could be found.
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Genus Balclutha Kirkaldy was revised for the Oriental region by Webb &
Vilbaste (1994). Knight (1987) described the genus Balclutha in detail, several characters
of Balclutha and other related taxa were reviewed by Knight & Webb (1993), but could
not prove the possibility to designate the Balclutha as a separate tribe. Under Balclutha
incisa one species B. modesta is synonymised here which was described from a holotype
male and several paratypes from: Karachi, grass, 15.vii.1985, Babar (ZMUK); no type
specimens could be found.
Cicadulina China forms a group with Nesoclutha, Cicadula, Balclutha,
Picchusteles, Agelina and Elrabonia, all having three, rather than four apical cells in hind
wing. Cicadulina have the aedeagal process absent or distant from apex of shaft.
Cicadulina bipunctata (Matsumura, 1908) material is compared with the figures and with
specimens in the collection of BMNH, from Africa, Lebnan and India. The specimen
from Tharparkar was brightly orange coloured and the dull from Tandojam. Neoaliturus
(Circulifer) tenellus (Baker) have been identified based on a comparison with the figures
given by Ribaut (1952: 175, figs 366-367). Bindra et al. described 3 species of Circulifer
from Indian subcontinent, namely, C. opacipennis (Lethierry), C. dubiosus (Matsumura)
and the beet leafhopper C. tenellus (Baker); they compared the Indian material with
American specimens and found only difference in the male genital plates which in the
Indian material are slightly more deeply notched at their outer margins.
Opsius Fieber, 1866 comprises two species from Pakistan, Opsius versicolor
(Distant, Cestius) and Opsius smaragdinus (Distant) comb. nov. There is considerable
confusion in the original publication of Opsius versicolor (Distant) in which the
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descriptions of Cestius sakroensis and C. triradiatus (see below) appear. This results
from the presence of three blank pages i.e. pages 128, 130 and 132 (of the descriptive
pages 126-?132) and that some descriptive parts of both species may of been transposed.
Clearly at least, the first part of the missing page 128 applies to sakroensis as it follows
on from the first part of its description on page 126 and its figures on page 127. However,
it is not clear where its description ends and the description of triradiatus starts and
finishes. On page 129, there is mention of both species and a comparative statement and
material examined for triradiatus (that one would expect to find after its description) but
which follows a description of genitalia that would seem to fit the figure of sakroensis
e.g. “plates diverging towards apex, possessing 5 prominent macrosetae”. If this genitalia
description is for sakroensis then the reference to the atrial processes of the aedeagus is
really the paired shafts and the “shaft longer than the atrial processes....bifurcating
slightly prior to midlength” refers to the processes. Due to these uncertainties, it is also
not clear to which species the type data given on page 129 refers. This reads: “Holotype
male, Karachi, Pakistan, grass, 15.vi.1987, Zahida Sultana and several paratypes with the
same data as the holotype” (ZMUK). However, as the type locality, Sakro appears on a
paratype of sakroensis and is clearly the origin of the name, this set of data should belong
to triradiatus, although examined material labeled as the types bears the locality Jhok,
grass,15.vi.1987, Zahida. Another discrepancy is that in the introduction to the paper all
material is indicated as being from the Karachi area whereas Sakro (and Jhok) are some
50 km distance away! Lastly, the figures of sakroensis show the aedeagal processes
longer than the shaft but this appears not to be the case in the examined paratype.
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Genus orosius is commonly found on grasses. From Pakistan the first evidence of
the genus goes back towards Mahmood’s Technical report, (1979), he figured the species
on plate 17 but did not identify it. Use of the name O. Orientalis by different workers
from Pakistan cannot be confirmed; as according to the view of Fletcher and Mitchell,
(2007) O. Orientalis is distributed in the eastern Oriental and Australian regions, that the
species occurring in this region is O. albicinctus Distant, which is distributed from
Middle East, North Africa to India and O. Orientalis does not occur in these regions.
Ghauri designated Orosius aegypticus as a tentative, as he observed only single
specimen and suspected as a diseased specimen or maybe not. Our specimen confirms
that this is a valid species. Psammotettix emarginata Singh, specimens are compared to
the figures given by Singh (1969, figs 51-55). This species was recorded by Ghauri
(1964) from Pakistan as P. provincialis Ribaut, but in the latter species the aedeagal shaft
has straighter margins in lateral view (compare Figs 29b,d). There is some variation in
the head markings and a few specimens examined (see figs 28a,b) have faint longitudinal
bands on the pronotum as in the original figures of P. emarginata. It is possible that
Psammotettix regularia Singh, from India, may also be this species. P. swatensis was
described from a holotype male and one paratypes from: Swat, 12.v.1985, sugar beet,
Shahid (ZMUK). P. quettensis was described from a holotype male and four paratypes
from: Quetta, 24.vi.1987, wheat , Anjum (ZMUK); no type specimens could be found.
Stirellus lahorensis (Distant) described from an unspecified number of specimens
from Punjab. Of the junior synonyms, S. peshawarensis was described from the holotype
male, allotype female and 35 paratypes from: Peshawar, 12.v.1970, Waheed, grass
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(ZMUK) and 15 paratypes, same data (NMNH) and P. jhokensis was described from the
holotype male and several paratypes from: Jhok, Sindh, grass, 2.i.1987, Aziz (ZMUK).
There is some variation in this species in the length of the vertex and in the curvature of
its lateral margins, differences that are reflected to some extent in the original
descriptions of the species listed above as well as in the material examined. For example,
the lateral margins of the vertex are slightly incurved in the type of S. lahorensis and the
head length is shown slightly longer in the original figure of S. jhokensis than that shown
for S. peshawarensis. There is also evidently some variation in the length of the aedeagal
shaft as the aedeagus of the paratype of S. peshawarensis examined matches more closely
the original figures for S. jhokensis than figures from its own species description. From
what we know of the variability in other species of the genus it is considered that the
above differences fall within the range of variability in S. lahorensis resulted in
synonymy.
Subfamily Megophthalminae consists of four genera are known from region;
Agallia, Austroagallia, Durgades and Platyproctus. The checklist is updated with 10
species from the region, seven species are figured and imaged and among them four are
newly recorded. Key to genera and species of Agalliini is provided.
Austroagallia sinuata (Mulsant & Rey) is very variable species hence many
authors have described different species from different regions of the world. From
Pakistan the female specimen of this species was studied by Hem Singh Pruthi 1936,
obtained from LyaIIpur (= Faisalabad) collected at light by Mr. K. A. Rahman. Vilbaste
1961, described ssp Zachvatikini with very slim aedeagus and very much reduced
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flanges. Dlabola 1962 studied the A. sinuata from different countries and added two more
subspecies. He described the typical A. sinuata sinuate (M.R) from France, Slovakia,
Ukraine, Greece, Hungary, Romania, Bulgaria, Yugoslavia, USSR, Dagestan and
Gruzien; ssp Zachvatkini Vilbaste from Central Anatolia and Cyprus; ssp Nasti Dlab
1962, holotype ♂ from Nubia and observed the other material from Algeria Egypt and
Yemen; ssp deserticola Dlabola 1962, holotype ♂ from Iraq. The males of A. sinuate
studied by Viraktamath and Sohi has broader lamellate processes of the aedeagus as it
differs from the European population. Dr C.A. Viraktamath examined my specimen and
treated it as another variable species.
Anaceratagallia Zachvatkin 1946 is used as a junior synonym of Agallia Curtis by
Nast 1972: 204 and Ossiannilsson 1981: 298; whereas, Dlabola 1984: 34 and Vilbaste
1980: 23 used the name in a generic sense. Agallia aciculata, previously was designated
as subspecies, but recently it is treated as species. The specimen compared with the
figures of Anaceratagallia vorobjevi Dlabola 1960 synonymised by Vilbaste 1959.
Under the tribe Adelungiini only one species, Platyproctus maculatus is recorded
from Tandojam. Emeljanov 1975 transferred this species from Symphypyga to
Platyproctus. Only few specimens were collected from Tandojam, however, it is
abundant in Tharparkar.
Only two species are collected under this subfamily Cicadellinae; Cofana
unimaculata was described by Signoret in 1854 under the genus Tettigonia, whereas
Cofana spectra was described by Distant in 1908 under the genus Tettigoniella. Later
both species were shifted to the genus Cofana by Young 1979: 7. Under this subfamily
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only one new species Cofana karachiensis was described by Ara & Ahmed 1988. The
type material of C. karachiensis could not be found in ZMUK. Further this species is
suspected by Krishnankutty & Viraktamath 2008 to be a synonym of C. unimaculata.

Subfamily Idiocerinae is updated with six species from the region with one new
species Tasnimocerus sindhensis sp. nov. Two species from Pakistan are synonymised
under I nitidulus; Idioscopus karachiensis Ahmed, Naheed & Ahmed, syn. nov. and
Idioscopus freytagi Ahmed, Naheed & Ahmed, syn. nov. The synonymy of I.
karachiensis is based on the examination of the paratype male and also the illustrations
provided by Ahmed et al. (1980). The synonymy of the I. freytagi is based on the study
of the description and illustrations of the male genitalia as no specimens of the type series
of this species were found in the ZMUK. I nitidulus can readily be recognized among the
species of Idioscopus from the subcontinent, by the peculiar shape of the face and
forewing venation, which has a small outer anteapical cell not found in any other species
of Idioscopus known so far from the subcontinent.
Genus Tasnimocerus Ghauri 1975 was erected by Ghauri after justifying the
mismatch of characters of Rhytidodus Fieber and Tautocerus Anufriev, with his new
genus in having clypeus wide at base and spine at pygofer lobe respectively. In the Indian
subcontinent, there are three genera with transverse rugae on pronotum: Nilgiriscopus,
Tasnimocerus and Jogocerus.

Subfamily Typhlocybinae is updated with Checklist and 45 genera and 119
species. From Tandojam, Pakistan only 7 species are recorded: Togaritettix acuta,
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Helionidia karachiensis, Zyginidia (Z) quyumi, Empoasca (E) punjabensis, Empoasca
(E) sesamae, Amrasca (A) biguttula and Qadria pakistanica.
Matsumura characterized the genus Togaritettix Matsumura very briefly, as
venation is nearly similar to Alebroides Matsumura, no ocelli, antenna not longer than the
head, pronotum and scutellum combined, the third sector to the hind wing stalked.
Dworakowska (1971) described Togaritettix Matsumura as a subgenus of the genus
Motschulskyia Kirkaldy (Type-species: Motschulskyia motschulskyi Dworakowska).
Later Ahmed 1985 restored Togaritettix to its generic rank. From Pakistan, only one
species T. acuta (Ahmed & Waheed) is described. Empoasca punjabensis Pruthi was
described from Delhi, India, collected from Berseem. This species is very widely
distributed in Pakistan as well as in other countries as reported by Dworakowska (1973)
namely; Egypt, Sudan, U.S.S.R., Bulgaria, Greece, Yugoslavia and France. Empoasca
syedi Ahmed, Samad & Naheed, 1981 is synonymised here under E. punjabensis; the
synonymy is based on observation of the Holotype. Qadria Mahmood is known from
Distant’s type series and collection by Dr M.A.H. Qadri. This genus is closely related to
Zygina Fieber in having truncate apex with preapical lobe. Four species of the genus are
known from Pakistan; Q. rubronotata (Distant), Q. pakistanica, Q. tandojamensis and Q.
setosa. Though Q. tandojamensis was collected from Tandojam, my study area, but
unfortunately I could not collect this species. Qadria pakistanica (Ahmed) was collected
by Manzoor Ahmed on Beri Zizyphus jujube Lamk from Rawalpindi, by me also from
Beri orchard, where there was heavy infestation of this species. The anal hook drawn in
original description is quite different, rather it is arch shaped.
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From distribution tbale 1 it can be seen that by virtue of its geographical position
Pakistan shares some of its Cicadellid fauna with the southeastern Palaearctic region
(Group 3) and the Oriental region (particularly India; Groups 5 and 6). Among the
endemic species (Group 4) the two new species described here from the South East desert
region of Pakistan are of particular interest as their congeners occur in similar arid areas
of West Asia and North Africa. In addition, as might be expected from a predominantly
grassland fauna, several widespread genera and species are also present (Groups 1 and 2).
In distribution table 2, Megophthalminae share three species among group 5
(Pakistan, India and other Oriental); one species in group 6 (Pakistan, India, other
Oriental and Pacific); four species in group 3 (south and west Palaearctic and one share
also North Arica); one species endemic (Durgades sympatrica); and one species share
group 5 (Pakistan, India and other Oriental). Cicadellinae: one species share group 2
(Pakistan, India, Afrotropical, Pacific and Australasia); one species share group 6
(Pakistan, India, other Oriental and Pacific); four species share group 4 (Endemic).
Idiocerinae: Two species share group 5 (Pakistan, India and other Oriental); two species
share group 6 (Pakistan, India, other Oriental and Pacific); and six species group 4
(Endemic).
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CHAPTER VI
CONCLUSIONS AND RECCOMMENDATIONS
Conclusions
A total of 92 genera and 201 species of Cicadellidae are updated from the region
including 3 new species, 32 new records, 19 synonymies and 4 new combinations:
Deltocephalinae with 31 genera, 57 species, 2 new species, 28 new records, 16 new
synonyms and 4 new combinations; Megophthalminae with 5 genera, 10 species, 4 new
records; Typhlocybinae with 51 genera, 126 species and 1 new synonym; Cicadellinae
with 1 genus and 2 species and Idiocerinae with 5 genera, 6 species, 1 new species and 2
new synonyms. From Tandojam in total 30 genera and 44 species of leafhoppers are
studied.

Reccomendations
The leafhopper fauna of Punjab, Khyber Pakhtoonkhuwah and Balochistan need
to be explored. In addition subfamily Typhlocybinae from Pakistan should be revised.
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