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ABSTRACT.

RANA, PARVIN, A study of the Delphacid plant
hopper species (Homoptera, Fulgoroidea,
(Delphacidae) of East and West Pakistan (A part
of Oriental region) (under the direction of

Professor Mohanmad Afzal Hussain Qadri).

The present study is confined to the species of
Delphacinae. The muterial examined is mostly
from Dacca, Comilla, Mymonsingh, Rajshahi, Khulna
Rangpur (East Pakistan); and Karachi, Lower Sind
area, Quetta and Punjab (West Pakistan). The
results of the investigations made by the study

of the material mentioned above were checknd with
the type specimens of their authors at the British
Museum (Natural History) Iondon.

In all nineteen genera and twenty six species are
described or redescribed of which all of the
genera except Sogata Distant 1906 are new records,
Qut of twenty six, nine new species are described.
Redescription of a Jenus is followed by the

description of its species or new species,
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INTRODUCTION.
Phe family Delphacidae has been defined by various
authors, including Distant (1906), Huir (1915,
1924, 1930), Metcalf (1943), Caldwell end
¥artorell (1950), and Feunah (1956). Practlcally
all workers definc as "small insects varying from
about 2=10 or 12mr., ratier elongstej; eyes large,
hemispherical, usually deaply emarginate below at
bese of antennaej head und thorax consplcuously
kaeled, keals variable in number, extend, and
prominence} froans usua’lly longer than broadj
olypeus triangularj rostrum long; antennae always
two Jolnted, variable in form and length, with a
long seta at tip of IIj ocelll two, at base of
aach gena near lower margin of eye. Proﬁotum
tricarinate,;about as long as vertex, extending
down on each =ide almost to base of fore coxaej
gcutellum longer, acute between elytre, three to
five carinate legs ratner lony; and slender; fore
and middle coxa lonz almost as lon¢ as femoraj
hind coxa large, stout, with a small tooth
posteriorly, nhind tiblae with two to filve lateral
spiniform spurs on splnes, and & large movable
spur {calcar) at apex; latbter vaiinble in form from
spiniform or cultrate to tectiform with margin

dentate; tarai three, besal is the longest. Elytra



2.

of two types brachypterous and macropterous former
may reach less than half way %o tip of abdomen or
more, truncate at apex, obscurely velned; latter
longer than abdomen, often setigerous on veins,
venation variablej clavus with two veins Joined
speciallys corium with three at base, all but one
less branched veias, Tin~s sometimes wanting or
reduced, usually nearly as lon:; as elytra, hyaline
and folded one . Aboomen about as long as thorsxj
male genital segment usually more or lese cylin-
drical, truncate at apex, with a pair of claspers
(genital styles) and anal tube within aperture,
Female genitalla wventral, consisting of a loag,
usually oylindrical, acute ovipositor sheath which
reaches to the tip of the abdomen, anal tube at

tip of abdomen”.

From the morpholosical stand point, the authoress
considers the evolutionary development of the
posterior tibial spur as the most important
character of the family. No other family within

the super family Fulgoroidea shows this charactere.

The present study has been undertsken at the
suggestion of Dr. M.A.H. Qadri and as aimed,
primarily, to gain an insight into the 6rienta1
Delphacids anc to give the future wor%fgn idea

about the lmmonse wealth of genera and species



from thas region. It by no means presents the
vhole picture of the family in the Oriental

. Region. The scope of the present study is
confined, mostly, to the collection made by

Dre Qadri from the East and West Pakistan. This
WAB all of the material available in collection.
The materiel examined is mostly from Dacca,
Comilla, Myménsingh, Rajshahi, Khulna, Rangpur
(East Pakisten)j and Karachi and its rural areas
Lower Sind area, Quetta and Punjab (West
Pakistan). The results of the investigations
made bj the ttudy of the material mentioned
above were checked with the type specimens of
thefT authpfs at the British Museum (Ratural
History) London.

In al%,ninteeu genera and twenty six species are
described of which nll of the genera except Sogata
Distant 1906 are new records. OQut of twewky su,

nine new apecies arz deacribed. The most intres-

ting feature about Fast and West Pakistan exepl’ Palucis|
Delphacidae is the asbsence of Asiracinae., This
sub=family containus the most primitive forms of

the family and is reprecsented by more than twenty
genera and numercus species distributed over the

Americas, Asia, !'alaysia, Australia, Newzealand,



The South Pacific Islands, and even the seychelle
Islendse But the fact ti.at the only 20 yenera
and twewly sin. gpecies of Delphacidae are so far
known from Pakistan indicates that it is premature

to draw sny ccnclusiona from their absence.

Zoogeographically the area of the present study
falls into th¢ Oriental Reglon according to the
divisions made by Sclater and Wsllace and accapted
by Metcalf (1933), de Beaufort (1951), and
Darlington (1957). Thus it covers the whols of
the Indo=Pak sub—continopt Soutn of the Himalayan
range in addition to Ceylon, Burma, Thalland, and
the greater Sunda Islands, including the
Philippines and Borneo. The material examined by
the authoress is from Sast and West Paklstan. No
material from otner parte of the region were
examined. Hovever, the authoress paid a visit to
the British Museum in London and examined most of
Distant's type species and type specimens, all of
which were from India and most of them require
considerable rearraagin; to place them in the

correct genera and tribes.

The knowledge of Delphacid genera of the Oriental
Region has been slight and no systematic studies
of this family were undertaken in earnest since
the tim#of W.L. Distant (1906=1912) who made the



first and last major texonomic contribution to

the knowledge of Delphacids of the Oriental Region.
Distant, however, did not cover the entire Orient
es8 his work was mostly confined to Indla and Ceylon.
In most cases he quoted Melichar's (1903) descrip-
tions, or followed them very closely, for the forms

from Ceylon,

Systematic study of any particular group can hardly
be considered complete unless it covers all the
major faunal regions of the world. Netcalf (1933:
106) has drawn attention to the relationship of Lhe
zoogeographic reiions ¢nd taxonony and has stressed
the necessity of classi'ying the fauna on the basis
of wgeographic boundariess The present knowledge of
the famlly Delpinacidae, is drawn to a considarable
extent from the Palaearctic and Nearctic Regions

and no such progress can be clalmed for the Oriental

Reion at any time.



REVIEY OF LITFRATURF.
Family Delphacidze was not recognised by the
earliest European systematic entomolo:ists. But
Fabricius recognised the group by descrlbing the
genus Delphex in 1728. Althouzh the group was
not given family rank until 1815, when Leaoh go
recognised it. Metcalf, Z.P. (1943) regrets
the necesslity of making a change in the well
known family name Delphaclidae. The generic name
23&2255 Fabricius 1798 1s preoccupied by Delphax
Walbaum 1792 (Mammalia). The next avallable name
for this genus is Arajopus Spinola 1839, which
will replace Delphax Fabricius and the femlly
name will be Araeopidae. Since the relevsat
volume of the general catalogue of Hemiptera,
Pasclcle IV PFulgoroidea, part 3 Araeopidae by
Z.P. Metcalf 1943, appeared, the case has been
considered by the International €ommission on
Zoological pbmenclature and their findings
regarding the family name Araeopldae were
publighed in orinlon 602, Bulletin of Zoological
Nomenclature, Vol. 18.1961. They designated
Crassicornis Panzer 1796 as the type specles of
Delphax Pabrigius 1798, and rejected alil previous
type selection, and trls name was placed on the
0fficlal 1llst of generic names in Zoologye. Thus

the nume Arzeopus was rejected and the name of



the family beiup based on the type genus, 1s

acoordin;ly Delphaclidae.

. Fabricius (1798), Spinola (1839), Stal (1855),
Fleber (ﬁ866), and 'Thite (1878) were pioneer workers
in tiiis fiald.

The systematic entomologists of the first half of
the ninteenth century described the more common
forms. Notable contributio:s to the taxonomy of
the family Delphacidae were nude by Latreille,
Burmelster, Boheman, Herrich-3chuffer, ermar,
2ay, Guerin Hemeville, Spinola, Amyot, and

Serville.

In this group $tall worked on collection from
various parts of the world, other consplcuous
European workers during this perioed were Kirschbaum
and Melichar in Germanyj; Flor and Shalberg in
Sandipnavia, rarshall, Scott, and Edwards in
En.;1:udg Halker and Distant, who worked over the
rich collections in the British Museum, Van Duzee,
Uhler, Ashmead, Osborn and Fiteh in the United
3tates, and Berg in Argentina. Since the turn of
the century many notable contributions have been
made by dMuir and Kirkaldy, especially on the
Pacific faunas; Crewford, Swezey, Ball, Dozier,
Fowler and others ou the feuna of Ameriocasy

Matsumara, Esakl ani Kato omn the species from
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Japanj Oshanin and Kusnezov in Russiaj Jacobl, Haupt
and Jensen~Haarup in continental Europej and China

in Englande.

Work on the Oriental D-rlphacidae 2id not start until
the early part of the present ceantury. Perhaps very
anmell size of the member of the group ocausad by the
earli:r workers to avold theme. A more extensive
study of the oriental Delphncldae was made by
Distant (1906) who mono:;raphed the sub-=family
Delrhacinae in his worke On Rhynchota in the Fauna
of British India Series, Vol.III, 1906 and Vol.VI,
1916, Distent's work on the orieutal Delpbacidae
was an attempt to study the group on a faunastio
basis and the work was therefore handicsped. Distant
(1906) himself has realized this. He wrote in the

introductory remerkse.

"with the conclusion of this the third volume of the
Rayanchota, the account of the Indian Insects belonge
ing to that order is carried to the end of the
family Pulgoridee. The preparations of this volume
has been an arduous piece of work as the insecys
described in it are obscure and little known, More
specially does this apply to the forms included in
the Fulgoridae. The admirable classification of
this family initiated by Stal and continued by



Dr. Melichar, of Vienna, left untouched a large
smount of material that had to be examined and
worked out.

Thouizh it is hopad that the present volume which
throws much addition.l 1li it on the natural
sequence and affinities of the minor groups of
this femily it mest yet be born in mind that the
work as a whole is primarily designed for collec=
tors in Indis as an aid to the identification of
insects, which, thoush probably numercus enough
in that country ani of economic importance have

not been much collected or observed’.

These remarks were true to o great extent and
Singh~Pruthi (1930) when published hls work
mzntioned several discrepancies in Distant's

work end remarked. "Yoirkin;; in £n ,lend Distant

was far away from Iudia, naturally his work could
not be a couprlete one, a2nd collectin  trips under=-
taizen durin the last two or three years by myself
or by some of ry colleagues in Zoolo;lcal Survey
of Iniia have ylelded numerous new and intresting
genera and siecles, some of which are described in
the present puipere Distanot's work ddsorves some
further commoents, Dlstant is the author of over
60 percent of the ijenera and species described from

India, but unfortun:tely his descripfiions of new
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forms based as they oftea were in single specimens,
and those too sometimes carded :nd mutilated, are
very inadequate, He hardly look into Consideration
important structures like the genitalia whose impore
tance in affording relisble generlic and specifio
characters ia recognized by workers on almost all
groups of insects. Furthermore with a few excep~
tions, Distant d1d not make any remarkg on the
position of the new forms he established”.

The remarks of Dr. Pruthi made above, are correoct
for the most part thoush the present authoress
does not agre» with the criticism about the failure
to take into sccount the gonital structures of the
Delphaocidase Techniques and methods of approach

to any problem chany3 with the time.

In the days of Distant perhaps not maony entomolorists
of the world thought about the genital structures

as important factors in taxonomic studies. Although
the male genitalla are the court of last appeal in
specific determinations 4in this family; and the
known genera need revision, with the characters of
the male genitalia used to determine their bounds

and phylogenetic relationship. Fleber was the

firat to recognise the importance of the male

genitalia for specific determinitions, snd his
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work gave real impetus to the studies of a group
of Entomologiate who made their contributions
during the lust haif of the ninteenth century
and the first purt of the twentieth cemtury.

Muir and Giffard (1924, P.19) sug_ ested that a
stuiy of the phallic characters would eventually
give us a better understandiinge While all true
systematista asree that specific identity restas
entirely upon phallic characters no one has
attenmpted generic revisioa by concultation of
these characters. Followiar Mulr and Giffard,
Pfe Beamer (1945-46) nnd hls students have made
a gtart in this direetion and have 1llustrated
that congenerio séeciea have similar phalliec

characters,
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MATERIAL AND METHOD.
The present work has been primsrily a study of
preserved specimens, dry and wet, in a manner
such as to axpose the salient anatomical
features as ¢leurly as possible, The entirc
technique employed has been intended to yleld
an accurate picture of the penital capsule,
{nternal male genitalia and the winss. The
materiasls used consirted of a few pairs of fine
needles, number O to 00 Mioutem nadelm) mounted
ino wdoden handles, a puir of extra fine forceps,
examining stage, plece of carborundum, microviesls,

and slides,

Por most of the work the aﬁthéress has utilized
the techaiques of Oman (1949) and young (1952), awd
w‘;.’;é m;%?‘géd'igioations.

The available material was initially sorted under
magnification into groups with similar external
characters, for example, shape, size, color,
markings ete. Next males and females were sepa=
rated and the step oconsisted of relaxing the dried
insects. The authoress used a "Desicator” for
this purpose into which water was placed in the
bottom chamber instead of anhydrous salt, A

twelve to twenmty four hours period was enmough to
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relax the insects, The specimens were then taken
out and each placed on a plece of soft rubber with
the head of the pin down, brinzing the dorsal slide
of the insect in touch with the rubber surface. A
slisht pressure of a needle detuched the abdomen
from the thorax wltout causing any damage to the
rast of the specimen. The abdomen was next placed
in glass cells of half-inch diameter To which was
added 20 percent Potassium Hydroxide Soclution,
Each ocell was nvmbered correspondinc to a rumber
placed on the pin with the insect. A set of such
glass cells were put in a covered petri dish for
maceration process. Oman (1949) snd some other
workers have recommended a 10 percent solution of
Caustic Potash and then heatin:; the materirl. 1In
the authoress, experience 20 per ceut Caustic
Potash Solution without any hest gives hetter
results. Treatment for six to ten hours or overw
nizht in the Caustic Potash Solution was sufficient
length of time dependin; upon the degree of
sclerotization. The progress of the maccration
process was ascertalined by occasional examination
of the material under the stereoscopic microscope.
Maceratlion was stopped when the tissues could be

forced out of the abdomen with a slight pressure
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of a needle. When maceration was complete the
material was washed in distilled water, using

a small capillary pipette. This device prevents
logs of the minute parts during washinge. A
total washing for fifteen minutes was sufficient
to remove all traces of caustic potashe. The
abdomen was then ilmmerded in a few drops of
flycérine. A few minutes were allowed the

?lycerine to penetrate well.

The material was examined grossly with the
genital capsule attached to the abdomen. Next
the capsule was detached from the abdomen with
the helf of fine needles and transferred to u
cavity slide in which a drop of glycerine had
been added. Examination in toto was made with

a steresoscoplic microscopes After in toto
axamination the inte~nsl genitalla was dissected
80 a8 to bring the varlous parts out of the
capsule. The conjunctiva around the anal tube
was first loosened nnd next the needles were
passed between the aedeagus and the anal tube to
sever the membrane connection. It was not necessary

to remove the anal tube completely from the capsule.



15

The next step was to .letach the styles from the
male plates. One of tho neodles was lnaserted
through the anterior opening of the capsule
(caused by tne removal of the abdomen) and placed
laterad of and in contact with one of the styles
at the base. The other needle was lnserted below
the anal tubc and in its point placed near the
first. A slizht pressure of the second needle
loosened the connection between the style and
rlate. The process was repoated for the other
style. The genitalia wore then pulled out of the
capsule. In some cases where the genitalla were
not easy to detached from tho plates, one side of
the capsule at the bane was cut and the entire
covering was pulled to one side there by exposing
the .enitalia which were then removed. The
dissection was s0 made was studled under a coapound
microscope from differeut angles. During the
course of tic entire examination whether under low
or iish magniications the dissection was never
covered with a coveisiips The method enables
examninetion of any portiocm of the genitalia from

any desired aazle or aspect.

Proper orieuntation 1s vary necossar;y for drawlng
the structurzs., For this a small quantity of

Boric Acld cocintm nt was used as an adhesive., It
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was smeared in a fine streak on the cavity slide
prior to adding glycerine. The structures were
oriented under a binocular stereoscopic mlcroscopa,
The structure to be drawn was attached to the
oiantment by one of its margins. The slide was then
transferred to the compound microscope fitted with
an Abbe camera lucida, Drawin s were made on
speclial ¥eidwm Sketchinz paper with medium hard
pencil and subsegquently inked by India ink.
Different structures were drawn at different mege
nifications dependin; upon treir size, Most of the
drawlinis have been nade at 100x magnification.
After the drawlin;s were made, the genitalis were
removed from the adhesive and placed into the empty
abdomen. The capsule and the abdomen (with the
genitalia) were then placed in a micro vial containe
ing a dror of glycerine., The microvial was corked
and pinneds The pin was thrust through the
protruding cork in a mnnner that the vial remains
slanted downwards at about 45°. This is very
important as 1t helps to provent glycerine

from comminj; in contact with the cork which would
result in the blackeninzg of tne whole preparation
and rusting the pin. There 1s a difference of

opinlon amon; various workers regarding the
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ady¥isability of detaching the genitalia. Young
(1952) has drawn attention to the two points of
view, Workars wuo believe in keeping the
genltelia within the capsule objeot that in
diesection there is a chance of distortion. This
objection can be discounted if at the time »f
making a drawing ona particular aspect is tekEag
into consideration, particularly in the case of
style. The authoxess in the present work, has
drawn the style in its broadest aspect, except in
sone cases, where the apex was drawn a second
time in lateral aspect. To prepare winss for
stuly, a fore and hind win: of one side were
removed from a dry specinen (specimens fresn from
the relaxing ohamber are not suitable). The winza
removed were placed on a microscope slide in a
droy of 96% alcohol. Alcohol helps in straighten-
inz the folde (in the case of hind wing) and also
prevents growth of fungi. The winss were proparly
oriented while in alcohol and the slide was left
to drye. When dried, it was covered with a2 35mm
square cover slip wii~h was attached by small
drops of glue droppecd at four cornerse. The slide
was then placed in a drlier to remove the tracess

of moisture after which an alr-dry mount of wings
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was ready for examinstion. Winogs were also sketched

with the aid of a camera lucide.

During the study some specimens collected from East
Pakistan hsd been pressrved in alcohol. This
resulted in sticky wing:s and shriveled bodles and
posed a difficulty in removiug the winze from the
body ﬁben the specimens were dried. These specimens
acquired degreasing by using a solution of half
Xyleot and half 98% alcohol then pure Xylene: The
specimans from alcohol were first put ianto the
alcohol-xylem nix ure and after a few minutes
tranaferred to ¥ylene -+ This treatment helps to
dissolve nll the waxy material and loosens the
stuck wini;s. After this treatmant the insects were

dried and mounted on points.

In the present work descriptions of new species

have been basedl on the male specimens and cheir
genitalias, In the cases of the older species the
authoress has used the descriptions of previous
workars who hed studied all the species avallable
ag the types were 10t seen by the present authoress.
In such cases a reference to the description as
well as to the fisures has bosen made ir text. In
one or two cases the s;ucles is bused on a single

specimen.
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It 18 not v thin t-a scope of the prosant work to
present a 1:tailed norpholo ;ical stuly of Delphacid
Rlmt=hopporse Imporhnut contributious in this
ro-a~d inclule nateal £ (1313), twuir (1915),
sin-he=Prutal (1925a), anolsruss (1935, 1957),

aadrd (1949, 1960), and Tvans J.¥e. (1957)¢ Ia the
present treatm.nt, worke of Gnodgrass (1935, 1957)
and Siazh-Pruttd (1925a) have beon uscl as a gulde
for termincloy of the vurious anato:dcal astructuress
Purther r:iarence is made S0 . otcalf (1913), resard=

in- the male and female gonltulic structures,

The course of desoription of .;enera and species the
aut. .oress uses a fow terms which require explanation.

The term "robuat”, "nelium”, and "small” have becon
used for the for: of 5, ecizse The term "robust” is
used for tlose specles which aro biggest in size
within the group, "medium” for those naving average
aige of Sum. and "ennll" Tor tuose crecimens which
ore smallost w#itiin the yroupe In the mesothorax
thc auhl or:ss uses ' scutun” for t.u second ter [ite
partial .y covered by t o pronotume This has been
described by rrauer (1950) in tLo tottigelline

louf=hop; 2ry Aulacizes irrorzta (Fabricius), and ia

the cercopid, Lepyranis guadlran;ularis (Say)e. It is
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the anterior portion of the "acutellum” of earlier
taxonomic studies of L;afiﬁoppars. The area
between the latiral and posterior margins of the
pronotum has been called the humeral area. In the
specific desoription of the expression "pronotum” at
its greatest width "means” the greatest width of

the pronotum in the transverse plane from iLhe edge
or one lateral margin to the other. In dssascribing
the style the "cophalic" and "Caudal" portions have
been referred to. These relate to the parts
proximad of an distad of the comnnective respectively.
"Pygofera” refers to the genltal segment wiLich
usually is in the form more or less of a cyliuder
the "Anal tube" is the circular pisce surrounding
the "Anal style", which is ususzlly the most
posterior organj the "Genital styles" are the paired
claspers within the aperture of the pygofers and
are very variable shapej the "Penis" (s0 called),
when visible, projects ventrad from below the

lower margin of the anal tube. The other terms are

saslly undsrstood,
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NOMENCLATURE.
The family name either Delphacidae or Araeopldae
for past several years ho¥qg been an lssue of
" pomenclatorial differences of opinion., Thus
workers have employed in the past more than one
name for both the family and the sub-family,
Ashmead (1890), Distent (1906), Bpooner (1912),
Crawford (1914), Melichar (1914), Giffard (1917),
Muir (19%0), Pulleway (1937), and many others
used the family name as Delphacidae, whille
etcalf (1913) hawve used Delphacida as sub=fauily
of the fomily Fulgoridae. Later on Ketcalf (1943),
Ishtihara (1949) have used Araeopidae as family
name and Araeopinae as sub=family. The story is
that the famlily Delplncidae was not recognized by
the earliest European Systematic Entomologists.
But the genus Delphax was erected by‘Fabridﬁua in
the supplement to his Entomologlia Systemica in
(1798, FP.511=522). In-(1292) Walbaégyitlted but
did not acocept or adopt Kleln's 1744 genera of
fishes and aquatic maﬁﬁls. and among;, tihese mpplared
a genus Delphax.

According to opinion 24 of the International
Commission the fact that Walbaum published Klein's
1774 genera in 1792 does not make them valid. The
genus Delphax Fabricius is accordingly not
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preoccupied and is valid, Uhe group was not given
fanily rank until 1815, wten Leach so recognised
ite But Yotecalf, 7.P. (1943) regrets the neceseity
of naking a ciruge in ti.o well known family name
Delphacidses lie claims that ths genorie name
Delphax Fabricius 1798 is preoccupled by Delphax
Walbaum.1792 (‘ammalia)le T .0 next available namne
for this ;eaus is Araeopus 1839, which will replace
Nelphax Fabricius anl t:> £:mily anme will be
Araeoplidae,

Since the rolevant volume of tuc Gonoral Catalogue
of Uerniiptera Tascicle IV Ful;ocroildoa, part 3
Aracopldae (Delrhacidae) by .\.P, ietcalf, 1943,
ap;s red, the case hos buicn cousliasred by Inter=
navional Commisclon of Zoolo:ic:) “o*encﬁlnturo
x071 thaelr fiudin ¢ pe: liog the tamily'hamo
iraanldae wers publisied 1n opinica 502, Bulletin
of Yoologi:nl liomenclatuic, Yol.18, 1961, They
desipnuted Crassicorais auzer 17306 as the type

species of Melphax Pabricius 1793, nd rejected oll
previous tyre selecticn, ani, tiis uun o was placed
on vae 0f 1:ial list of gonerlie nanmos in Zoologys
Thus o.¢ aume Fagopus wns r:jocted and the uame of
the 211y boln based on the type .ovous, i8

accoriingly Delphacidase
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CHARACTFRS CF T'F FAMILY DELPHACIDAE LEACH.

The family Delphacidae is the largest faaily of the
Pulgoroidea. The catalogue (Metealf, Z.P. 1943)
contaius 137 gonera snd 1,114 species. This fanmily
includes some of the smallest Fulgoridse Eveon the
larger species seldom measure more than 8 or O mme
to the tips of the fore wings end tie smaller
gspecies arae frequer..ly less than 2 mme. ia leangth.
The head is usually small and relatively simple,
but in a fow gunera it is alaborately developed,
boing some times as long as the reet of the body.
The antennaa arce usually sinople, witﬁ short hasal
gegmeat and a short globulnr or somewhat slongate,
toret second segmont and with @ termniasl flazellum,
The antennsl segmonts tozethar are usually not
much longer than the short head and short thorax
combined, Ococasionully either the first or the
sagond or both segments are greatly alongated.
Such antennse may be considerably flasttened or the
basal segnont may dbe prismatic in shape with the
entire length exceeding the tutal length of the
body.

The tharax is usually short with the pronotum and
mesonotum cousplcoucw.s, generally provided with
msediun and lateral carinse. The pronotum tends
to be collar likej the mesod?um triangular in

outline. The fore winzs or te;mina of the
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Delphacidsae o:cur quite com only in tiree formeie
a vary short fore win; with reduced venation,

coverin; the besal sogmentsa of the abdomen oJnly

brachypterous; or of moderate
lonzth ooverin; nost of the abdomen and with

fairly well devel>iped vonation

Koelicpterousi ani ldastly a fore win; usually

lon er than the abdomen, frequeantly nuch longer,

with fully developed wvonntlon nacropterous.
The venation of the macropterous fore wing 1e
characteristic for tho family as a wholes In the
fore win;; sub=costa is typicelly two=branched.
Radius is coalescod with sub=costa for abou* half
of ita length, whea 1t diverges suddoanly, then
coalesces naar tno niddle of its course ith media
one plua twoe It then divarges towards tho costal
border of the winge Nedia iz typically three
brenched, the brauches ropresented being media
one, madia two and media three plus four or

medie one plus two, aud medin thres and media
four, Kedia thras plus four frequently coalesces
for a short dintance with cubitus one, Sometimes
these two voins are coannected by a short cross
veins Cubltus is three branched. !ind wings are
usually prusent, sometimes much reduced in
specimens with brachypterous or koeliopterocus

fore win;se. It sieclimeus with macropterous fore



wings, the hind winge are well developed, with
a fairly constant arrangement ¢’ the principel
veins and cross veins., I the hind wings subw
- costa and radius arc coalesced for more than
half of their length wyl nedia is unbranched,
Cubitus 1s typlceally Ui.pec-bdranched, cubitus
one “a coalesclin; £or alnosy its entire length
with m:dia, bein;; ssparatod only at its tipe.
The wvannal and Ju,jal oroas of tho hind wing

are considcrably enlar:sode

The prothoracic and nmecsotliorrcic legs are

usually simpie, of tho typizal homoptercus
pattorn, with threz sgementod tarsi. Infrequently
the fore and =middle Tepmora and tiblia may be
flattened and conoidorpbly enler;;ede The hind
legza hove the f~or. wil titine elongated, the
latter usunlly with €70 conspleuous apines on tilo
outer margin. The celcar or spur at the apex

of thae tibia is charccteristic of this family,
Theru are three digtinet {yrpes of the calcars
which Lulr uses ac the Loslc for the separation
of tio sub=fumilies o Yribes uaed in the poocent
thesise 7The gpine~like, subulate calcar is tho
most prémitive. “he next stage 1s the solid
cul¥rate spur, which ciyy :ave bLoth surfaces

convex or the inner suriace concava. The most
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highly developed ig the laminate or tectifora
calcar, which is sometimos greatly enlarged.

With the increase iu the number of known species
and of our knowledge, 1t bocomes neceasary to
divide and sub=divide tho groups of species
included in tho various sectlons of the
Fulgoridsy whetiuer we couoider the main divisionas
as families or sub=familios iz a matter of
persoual opinion. Personelly the authoress
thinks it is mors natural axl expedient to
consiler the Delphacidae as a family, and the
divisions aa sub=families.



SrRUCTURES oOF TAxeNvwiCcAL Sitany FtCanes |
of THE DELPHACIDAE . »

W¥hen working out Pakistan Jelphacidae the authoboaa
found 1t expedient to taobulate as many of the jenera
of the family as poscible and give characters
neceasary to locate thenr with accuracy. The
following characters hove baeén of great use to the
authoress and 1t will be of use to others equally

and for this reason alone s:iie describes it.

HAD TilbiAl SPuk .
THL—5PHR: A8 tnis ornn ig tho churacteristic

feature of the famil:- it is not surprising that
its shape éhould be of taxcnonic value; unfortue
nately uany spocies have beun described with only
a m'r: reforence to ity existence. The authoress
is not aware of any oae .alking qprimazy use of

it for dividing the fanlly into divisions or
sub-familics before ..irkaldy, who was followed

Ly Crawford.

™e spine like subulate spur i3 the most primitive
and some of its posacazors show the more genaraslirod
form of the tegnina. ‘o solid cultrate spur with
both surfaces coavel, appwiar to be the next stoge,
siich is followed by %hie inn:r surface becoming

coacavae and eventually laginate,

TS ARTERIAS:  Theuse gr.ane come next to the spur
for usefulness in taxonooic work; there appears to

be but little gpecific v..ociatlion and in absenco of



the sexunl differences found in some of the other
familios of Fulgoroidea. The terete form is
probably the mors priritive, and the short basal
Joint more primitive than the longer basad Joint,

0
THE HESOHFAL CARINAE: These are of great utility
as thoy ore always mentionod by describers and of

their preseunco or absence there isg little dispute,

THE PROUHCTAL CA-INAN: Among some of the more
difficult generus beuring lsminate spur, it ie
necessary oot onls to recognize the presence of
these carinae but alse their shape and exteneion.
Unless this i1s doano it wlll be difficult to keep
apart several genera contalning different forma,
anl it will lead to the form:.tion of one or mor~
unwiaedly genera of poloymorphic characters, whose
species it will be more difficult to locate than
are the present generas This has been tho case
with Crawford, work on the North American forme
and 1t will be 8till worse if the samo methols are

api'lioed to theo gemera of tlhie world.

It ia gonerally pocsilble to recognize two forus,
those diveriiurly curvad ;outeriorly, or following,
to a great extent, the contour of the hind margin
of tl.e eye, aud wiich plainly do uot reach the

binl marging and those which, althou.;h diverging

posteriorly are struidiht or conversinsly curved,
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and meet the bind margin or approach it exceedingly
closely.

CARINATIOR OF HEADs In these we have the moat
unsatisfaotory taxonomic characters, for in s0 many
specics they aore obscured ot the Junction of vertex
and face, and therc is considerable variations in
wmuch charncters as the rurcatlén vf the medlan
frontal carinnee. In Homoptera such variatioa 1is
co)mmon iu all characters which undergo a great
alteration at tlio last ecdyols. According to Muir
(1915) in &ll nymphs of Delphacidae with which he
is scquainted thero are tw medlo=loagitudinal
carinane on the face which, in certain spacies
amalgomate to a greater or lesser extentg the
extent of amalgamntion beln; variables PFor this
reason it hes be2: uecessa:ry to place certain

genera in two cr thres locantions.

TIBIAL SPIWES OF 777 HINDY LEGSs They have baen
used for taxononic purposes, but they do not
appear to be of ;reut volue for thore is great
specifie vari tioni uiually there 1s ozne at the
b 8e, One anbout niddle :nd several at apexs It
is possible tr-t tne proportional lensth of the
firsteJjoilunt of hini tarsus and the absence or
preosonce of oune or two spines te-r the middle

c¢3n be used aore t..'n tiey have bean, also the



proportionsl length of the fromt tiblae,

For specific work it is absolutely necossary that
the male gsnitalia be examined ond a use of it
for generic distinction is possible in certain
gToupse

with the incresse in the number of known sBpecies
and of our knowlecdge, it becomes necessary to
divide and sub-divide the groups of species
4ncluded in the various Bectiocns of Fulgoridsg
whether we consider the main divisions as families
i8 a nattor of personsl opinion, Personally the
authoress thinks it is more natur:d and expedient
to consider the Delphacidae as a family, and the
divisions as sub=families,

The classificstion of this family, whatever
arrangerent we oy use, shows parallel developmeat
and convergence., Arranged in the present order
we 806 parallel development in carination of head
and thorax, in lengtheniay and bdroadening of
vertgx and in the proportional length of Joints

of le ;s in eaci: of the livisionse Another point
clearly shown is the improbability of most or all
of the chtaracters used for taxononic purposes |
baing of vital importance to the individual or

gpeciean.
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For the most part encric councepts have been bLased
upon chrotic c..aracvers sucu as shape of calcax,
head and cranial tcpo rapuy which 1s often variublo
within the sane specica, is often obscure, anc. i8
limited in pos:ibilitici. I the swmall forms
(Delphacini) thic procelurc has resulted in conpie
derzble eneric confuzion. luir and Giffa:d
(1924,.P.19) have stated that the trick is not to
seperate species but to recognize the relationships
amon;; them, They also suggested tlat a study of
thie phallie characters would eventually give uo a
better understending. -uile all true systcmatiste
aprec that ape€ific Llentit: rests entirely upon
phellic ci.araecto. 3 ne ono Las actempted generic
revision by congultat.on of th?se churacters.
Following suir and Liffaﬁ&f’?t. seaner (1945=40)
and his students have rniale a start in this direction
and have illustratod Cnul coupyoneric species have

sinilar phallle characterse

A limited fauna is a poor nlace to attempt any
revision, especially in t.1s group because iany
forns are dlgtributzd ov .o the semi-tropic and
tropical rogdons of Ul.o world and some forms aro

entirely copsuwopolitivi, The prosent classification

iato ;enera is so confused that it is frequently



‘necessary to 1ﬂdentify a specles before it can
be placed in its accepted genus., Metoalf's
statement (1938, P.280,) that there are 120
geners in synonymy in this family, zives an
indication of the magnitude of the task facing
those who work with the Delphacida. In the
present work the authoress has attempted to
asaociate reluted specles even though there
renains consilerable uacerteinty as to the
correct name fo.* some of the groups so found.
The authoress listed twenty six forms from East
and West Paklistsn and believe that many more
will be taken. The forms are so numerous that
she has departed from the usual procedure and
have resorted to use of tribe and sub=family to

break them down into more wieldy groups.
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CLASSIPICATION,

Key to the sub-familios of the family Delphacidage.

Mulgorids, with movable gpur on hind tibisecesssee
........I....I..I.....................Dolphacidm-

(%) Poat-tibial apur subulate, with crospo-section
either ¢ircular or angular, apex more or less
acuninate, without teoth on 81dBsscccsssccecssse

teesesscassenssesassssssssansasssssssssdliracinas,

(£) Post 4ibial spur, cultrate or sub-cultrate
or laminate, with or without teoath on hind edge

.....................................Dolphacinaaa
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........I....I..I.....................Dolphacidm-

(%) Poat-tibial apur subulate, with crospo-section
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.....................................Dolphacinaaa



SUB=FAMILY ACIR4CITIAR,
Fulgorids, with movable spur oun hind tibiae. FPostw
tibial spur subulate, with cross~seotion either
circular or angular, apex more or less acuminate,

without teeth on side.

ahhuL;I
The most interesting feature about Pekistan Delpha=-

cidae is the absence ofgg:gdxﬁiraoinae. The sub~family
countalns the most premitive forms of the family, and
i3 represented by more than twenty genera and numerous
species distributed over the Americas, Aeta, Malaysia,
Australia, New Zealani, the South Pacific Islands,

apd even the Seychelle Islands. But the fact that
only 19 geners 26 species of Delphscidae are so far
Xnown from East and West Pakis:tan indicates that it

is premature to draw any conciusion from their

sbsence.
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SUB-FAMILY DELPHACINAE.,

Delphacids with movable spur on hind tiblae. Post-
tibial spur solid, either cultrate, laminate,
folisceous or sometimes tectiform. Inner surface

of the spur concaso or both surfaces convex, distinot

teeth or no teeth along hind edge.
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KEY TO THE TRIBES OF THE SUB=-FAMILY DELPHACINAE.

Post-tibial spur cultrate, solid, both surfaces
convex, distinct teeth along the hind edge ecee

........................'.l......'.....uohiui.

Post=tibisl spur cultrate, solid but with inner
surface oconcavej no teeth along hind edge eece.

..........I.l.I.I...C..I...I..Tropidocephaliu.

Post=tibial spur laminate or foliaceous, some-
times tectiform, with or without teeth along
bind edgho.............-.............Delph&cini.
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TRIBE ALOHINI MUIR,

Macropterous or brachypterous. Elithor slender,
elongate, broader or more robust forms. First

Joint of antennae very short, broader tlhan long or
distinetly longer tham broad. Second Joint short
and thick eithnr ovate-form, sub-ovate fenm,
Oylindricsal or only slightly enlarged at middle.

A sin;le or double medl-~n frontal carinae present,
in case of singlg carina it 18 forked at extreme
base and in case of two medlan carinae they approxi-
mate at base or apex, or both, or even meeting

together, but not forming a stalk.

Tegmina reaching well beyond middle of abdomen or
very short, not reaching to middle of abdomen.

Head not elougated or enormously elongated, longer

than thorax and abdomen combined.

Mesonotum with rounded or flattened disc wlth or
without a distinct depression dividing the disc from

the posterlor angle.

Post=tibial spur cultrate, s0lid, both surfaces

convex, distinnt teeth along the hind margin.



HATTLC" TS

TYPE

Ilburnis

Nesosyﬂﬁe

Ilburnia

Nesosydne

Ilburnia

Ilburnla
Nesosydne

GERUS ILBURNIA WHITE 1878.

Iiburnia (Ilburnia) ignobilis (n.sp.)
1878 wWhite, Proc. 2Zo0l. Soc. London
18783471,

Ilburnia ignobilis 1915 Muir, Canadian
Ent. 47:264,

1878 White, Proc. Zocl. Soc. lLondon
1878:471. subgen.n. of Liburnia.

1907 Kirkaldy, Proc. Hawallan lnt. Soc.
11161 goN«Ne

4938 Kirkaldy, Proc, Hawallian Ent. Soc.
'13 020

1910 Kirkaldy, Faunza Hawallensis Suppl:
5764 577, 3583,

1918 iuir, Cansdian Enb.47:264. subgenus
of Liburnias212.

1915 Muir, Canadian Ent.47:1212, 265.:270
1916 Muir, Proce. Hawalian Ent. Soc.31:172,
“‘72. 11841“85. 2‘14.200’ 201.

1917 Muir, Proc. Hawallan Ent. Soc.3:304.
1917 Giffard, Proce Hawaiian Ent. Soc.3:342
1919 Muir, Canadin Ent.51:6. Equals

Nesosydne Kirke.
WQEZ—EITTard, Proc. Hawaiisn Ent. Soce.

5:ﬂ0?, ﬂﬂ}.

1324 Muir and Gifferd, Bull. Hawalian
Sugar Pl. Assoce 1517.

1939 Neave, Nomenclator Zoologious 2:767.
1940 Nezve, Nomeuclator Zoologlcus 33325.

Head not el%&ate; frons with a single medis

carina simple or forkedj antennae with a
first segment dlstinctly longer than broadj
second segment cylindrical or only slightly
enlcrged at middle.

Mesonotum with disc flattened, no distinct

depression between disc and scutellum,
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Tegmina brachypterous, ususlly surpsssing
middle of abdomen, veins dlistinect.

Post tibial spur cultrate, sollid, with
inner'and outer surfaces coovex, with

distirct teeth on posterior margin,



JLBURNIA DWMERROTIFNSIS (neBpe)
(Plate 1)

Rolotype (1 male)s (larstype 3)

Yustard Yellow, fuscous between carinae of face aod
on gouna, formin: two zarrow lines ou face and conble
nuing into the apical portion ol vertex, drowish
between carinae of thorax, on madiolaterel portion
of abdomen, apex of labium and oclaws. Tegmina
hyalire, licht mustard yellow , veins darker, the
subcostal, claval and middle of the medlian and
cubitel cells brownishy a darker msrk ruaning over
the membrane from base of subscostal cell to apex
of cflavusj granules very sparse .nd sminute bearing
black hairs. Female brachypterousi leugth Z2.7mmej}
tegnon “1.3mm. Similar in coloration to malee

tlale brachypterousy length 23 mme.} tegmen “1am,.
Vertex lon er tanc broad (1 to 8), sides subparallel,
apex truncate, length of foce more than twice the
width (2.25 to 7), slightly broadened on apical half,
nedian carina siuple but slightly thickened on basal
third; antennse reaching tc middle of clypeus or
beyoand, basal Joint wvery nlightly shorter t:az apleal
Joint; legs long, hind femore rcaching beyond apex
of abdonen, tibiae conslieradbly longer than femora,

tarsi oomnsiderably shortor than tibise, first joint

very sligitly longer than other two, spur cousiderably
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shorter than firat tersus. Tegmlna reaching to

middle of abdomen.

Opening of pygofer aboat as long as wide, each

anal angle of pypofer 1roduced into rounded

process which nearly meet in middle lipne and nearly
surround the anal segmenti{ anal segment without
spines; genital styles sli;htly curved, narrowed

in the middle, apical half subdiamond shape;
aedeagzus tubular, orifice at apex slightly ventrad,
two small flanges at base on dorsal aspect, three
large splnes on dorsal aspact near apexj diaphragm
produced into a ridge iz middle with a shagreened

surfacea

Recorded from Umerkot (Sind), on gress.
/



TRIBE TROPIDOCEPHALINI MUIR.
Post=tibial spur cultrate, solid but with inner

surface concave; no teeth along hind edge.

Antennae about length of face or slightly longer
than facej first Joint of antennae elther about
oqual to second, sli:htly or much loager than
gecond, or about the length of the facej first
Joint either terete, flattened, foliaceous or
subsaglttate; antennal Joints subw-equal in
length or 2=3 length of secound or much longer

than Becond.

Lateral carinae of vertex and face only moderately
developed or formin;; deep keela. In some forms
vertex trianpular with carved sides or quadrate,
Sometimes the vertex considerably elongatej
lateral edges of face arcuate or straight, sud~
parallel, length of vertex equal to width at basej
in profile clypeus not bent at right angle to
face. Lateral carlinae of vertex and face forming

de 'p kecls.
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Key to the genera of Tribe Tropidocephalini
of Pakistan,

1.

2.

3o

S5e

6.

7e

Post-tibial spur not awl-shaped, not oircular

in cross-ae0tioNecesesvscccccccconcsscssssosesl

Spur thick, flattened, or concave on inner

face, margin without teeth..........o....ooo}

Lateral carinae of frons and vertex only
moderataly developod..............u-......05

Latera’ carinae of frons and vertex deeply

fouate-ooooooooooobo.coq;ooooo-...om

Vertex suo=trinngular with sides slightly

convex, sometimes 8longatOeecesscessscesas

oooooooooooo.oo.oo.ooooooo.o.ooo-oooTrOEi-%QEkﬂi
lMesonotum longor than vertex and pronotum

togother...u......................My

Hedian carinac of frons simple or forked only

at extrome haBBessecscscsscsscscas o-oooo.o-on.o?

Vartex at basc more than twioe as broad as an

eye in the same MG......-..........M



ORTIOTIPE

TYPE

PUROHITA

i a4y
GENUS PURIITA DISTANT 1906,

Purohita corvina (n.sp.) 1906 Distant
Pauna British India 3:470.

Purohita cervina 1915 Muir, Canadien
Ent. 847:267.

1906 Distant, l"auna British India
3:470, (gonen.) :365.(Key).

1907 Kirkaldy, Bull., Hawaiien Bugar
plo ABB0OCe 531290 e

1907 Distant, Eat. Monthly Maz.%3310
(Listed).

1907 Antram, Jour, Bombay Nat. Hist,
30c, 1711028,

1612 VWaterhouse, Index zool. 11:1258.
(Listed)- . ' )

1915 Kulr, Conodian Ent. 847:212, 267.
(1dsted) 12W.(key)e

1915 Shumacher, itt. Zool. Hus,
Berlin 81136. (Listed).

1935 Schulge, RKukenthal and Heidor,
ifomenclator aninalium 4(210:2969.
(LiBth-)l

1540 Heave, lionenclator Zoologicus
3:;1047. (Licted),

fiead with eyes narrower than pronotung
vertex vory narrow, extanding little
infront of eyes, laterally strongly
ridge and antoriorly prominent, medially
vury obsoletely carinate; face long,
nariow, medially and laterally carinate,
strongly deprcssed and impressed boetweon
eyoes, nnd thence obliquoly widened to
clypeus, which is also nedially and
laterally carinate, lateral carinae
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of frons and vertex deeply folliatej
satennse inserted in a sroove on under
surface of eyvs, first joint very long
and broad with a central ridge, on each
side of which the surface i3 obliquely
reclined, second Joliut barely half the
length of first, thickened but much

parrower and with spinous halrs.

Pronotum scarcely longer than vertex,
tricarinate; mesonotum longer than head

and pronotum together, tricarinatee.

Tegmina longly passing the apex of the
abdomen, longitudinally veined, a series
of transverse velns at about one=-third
from apical margin, beyound which the
longitudinal veins are distinctly
thickened and the central one furcate

at apex, most of the veins are also finely

and some=what obscurely granulate.

Tibiae without spioes, but with a long,
robust, apical spur, thick flatteoed or
concave on loner face, margin without
teeth, spur not awl-shaped and not

circular in cross section.



PURCHITA _ADRII (sp.n)
{Flate 2)

Holo%ype (1 male)y (Faratype 4)

Head ochraosoun, va-tex darkly ochraceocus, frons
light brown, c¢lyneus pnd ;ena ochraceous brown,
single ocelli locates on gach side to the saterior
of the eye; anten:ae two segmented, long and broafd,
snall flegellum arises from the %terminal segnment,
Ist, antennal segnent thrice the length of the
2nd. oneg frontdclyneal suture divides the head
into tﬁo portiona; the leagth of the frons arl
vertex togethor is rore than half of the length

of clypeus and labrum together; the labrum is
narrow towards the tip; three longitudinal guturocs
of wiic the médlan "mid cranial sulcus”, and tw
laveral "Latero clypeal sutures” present. Pro,
te3lo, and metanotum browm, tae luteral areas of
the pronotum darker thun Lasgl area; :esonotal
carinae pale and distinct and its posterior anglos

are sub-lobate,

Tegnina sub-hyaliue, ionor than hind wing,

trangvarse veins aboent,

Legs ocharaceous brown, fore and midile leg is
similar, a long robust apical spur on hind tibieo
whiich a large number of snall apines at the imnor

nargine. Seven on the lateral nargin, one at the
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base, oue on the mid portion at the outer margin
and rest of the spincs at the apexi tarsi three
Jointed snd their apices blacke

The nale external genltalia comprises of a pair
of parameres, which are eituated in the genital
chamber g¢Z formod by the 9th. and 10the segrientsy
the terminal portions of the paramores are hook
like, hoskxs rounded at apex, basal portion
thickenal and sonewhat flattened bearings an
acxdeagal {innnl which is a loui; median tube
ariocin.. from the phallobase, a palr of aedeosgal

hooks presen:, py:sefer largo snd prozinent.

In female, ovipositor coupleta, all the three
pairs of valvee e ver' wmell developed, the
dorsal valves ur: pcinteod aud hishly selerctized
at thelr apices, the inaor onea elonjated and
reach as far as the tip of t's abdomen. It is
rocorded from the %ovevrument Fruit Zarm of
irpur Khas on Barmboo (Dondrocalamus)s 1t i
near to Purohits arundinacea Distant (1907)

which was recorded ou bamboo in India. This
apecien provails in “irpur Khas an:! likoly to

ba pest of Bambooe

The eggs sre Jdepositod deeply 1:to the tissus
of the leaves on eithar siile of the mid. ribL,
The nymphs acdl adults are concealed under the
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whorls of sheothin; leoves smon: a mess of the
flocoula2nt, waxy secretion. The nymphs are
greatly flattened horizontally, autennal Joints
sub=equal and cylindricaly face with two mediem
carinesi hind tibial spur as in edult.



GENUS TROPIDCCEPHALA STAL 1855,

HAPLOTYPE: Tropidocephala flavicepas (n.sp.) 1855

stal, Ofv. uvenska. Vet. Akad. Forh.
"2!93.

TYPE

e

Tropidocsphala flaviceps 1907 Kirkaldy,

Bull, awaiian Sugar Pl.Assoc. 331141,

TYPE

fropidocephala flaviceps 1912 Oshanin,

Kat. Paark. aemip.

TYPE

Tropidocephala flaviceps 1915 Muir,

Canadian Env, 47:267.

TYPE - : Tropidoceptala flaviceps 1916 Distant,

Fauna Bri. India 6:143,

TYPE ¢t Tropidocephala flaviceps 1921 Muir,
Proc. Hawailan Ent. Soc. 4:481,.

TYPE : Iropidocephala flaviceps 1929 Haupt,

200l. Jahrb. YSyst. Okol. 58:208.

TYPE t Tropidocephala flaviceps 1925 Haup®h,
Tierwelt Fitteleuropas 4(3):129.

Tropidocephala
Conicoda
Tropidocephala
Orchesgma
sctopiopterygo
~delphax
Samara
Nephropaia

Tropidocephala

1853 5tal, Ofv. Ovenska Vet. Akad.
Forh. 10:266.

1900 toteumura, Ent. Nachr. 26:258,
{n.zen),

1902 kelichar, Ann., Mus. 3t. Petersvurg
7:90(15). Enquals Conicoda Mats.
39032§e110har, Homoptera-Fauna Ceylon:
LY ®

1906 Kirkaldy, Bull. Hawailian Sugar
Plaat A850.1(9):412(Gen.n) 2313,

14906 Distant, Fauna British Indias
3:478.

1915 Muir, Canadian Ent. 47:266. To

Tropidocephala $tal.
Hgﬁg Neave, Nomenclator Zoologicus

4:579.
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Vortex at most less than three times as long as
broad, flattened, dorsally, triangular with sides
more or less curved, sonmetimes elongate; lateral
carinae of vertex and frons not foliate; aatennne
with first segment smootﬂly oylindrical, if at sll
flattened then longor %4han bLroad with lateral

mariging subparallel,

Tronotum well developed, tricarinate; mesonotun
tricarinate; io,:5 nolecratel:; short, post-tibial
spur cultrate, solid, with inner surface concave,
no teethh alon;; pcsterior marsin, or, with only a

single tooth st apex.

Tegmina gradually anmpliatc Ifrom base to ape—:, the
veins almost wholly loniitudinal, those from base

to apleal area ranulose nnd spically longitfii:n\ly
~lobosely elavatod, followed by a promineuv .. .iv..6@
veln, thence the veins are a;azin longitudinal, vury
finely granulose, the upper most curved to aplicnd
costal margin, the sccond very strongly blfurcate

bafore apex.

A characteristic of this jonus is the long curved

penis and penis puile,

Owing to thelr being Lotk gpecific and 1ndividual

variation 0% head, and the facies of many specios
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very similar the species of this genus are hard to
identify with certainty unless the genitallia de
described, or still detter, figured; it is
unfortunate that Matsuwnura makes no remarks on
the genital characters in his monographs A
characteristics of this genus is the long curved

renis and penis guide.
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TROPIOCERIL.LY 23Xzl (IS SISHORET 1860,

1860. Trcpidecephala vurnnipennis signoret, Ann,
LBOC.e . }‘.‘ranf“.a z;; E: iﬁ;; Pl.5, Figﬂoag
2&. %.(n.sp. FE ]

1900. Conicoda gpramipeg i‘atsumura, Ent. Hachr,
: NeSDoe

1902, Tropldocephala maritima (5ic) Kelichar
Ann, JuB. 200Lle -be rescraburg 7:90(155
éCom arative note) Iquals Conicoda(maritina)
“10? Hats.

1906. Ectoplopterygzodelphax eximius Kirkaldy, Sull
ﬂawEEIan DUEAT YleaSE0Ce 100) 31312 (n.sﬁ.)s *
343 (iisted).

1907. Troplioceph {Conicoda) sramines Oshanin,
erz. r'alasark. ‘enip. 2(25:300 (1iated),

Zquals Jonicoda rozinca Hats,
1914, Trogidocggﬁaig gE;%ZEbZn% ¥elichar, I'hilippdne
CJoure WG1l, Y o \DeIDe

3rown, darker over abdomen, vertex, and nota; a Jork
mark on basal segment of antennae and on second
gerrn:“; the carinae of frons, vertex and thorax
wblte or lipght. Togmina uniformly light brown

with eimilarly colourad velns; wings hyaline with
lirght brown veins,

TFemale a little long-r than nale in size and darkor

in colour.

Lenizth of male 1.7mng ‘outicn 1.8mmg Wing 1.%mmg
Vertaex as long as pronotus, vidth at base 1.5 tinos
the lengtl.s The lat: ral carinae of frons not
continuved at apex, and meetinp bu. coatinuirn; on

to ¢lypeus., The prgofer 1s cut back on latero-
dorsal nmargin with: the ventral and ventrolat ral

nargins projecting, a snall quadrate projection on
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medlo=-ventral margine. The aedeagus has the apine
from its base so characteristic of many of this

gonun,.

Recorded from Comilla (East Pakistan) on zZrass}
Muree (West Pakistan) on vegetables.



GENUS3 PUNDALUOYA EIRKALDY 1902

ORTHOTYPE Delphax ernesti 1902 Kirkaldy, Jour,
Bombay NHat., Hist. Soc.14:52..

TYPE Pundaluoys ernesti 1906 Distant Fauna
" British India 3:467..
TYPE . Pundaluoya ernesti 1915 Muir, Canedien
Ent. 47:267.
TYPE =~ Delphax ermesti 1919 Muir, Canadian
Ent. 51:7. |

1902 Kirkaldy, Jour. Bombay Nek. Hisct,.
506. 143 52 (gen.n.)

1903 Lelicnar, Homop, Fauna Ceylon.:93.
194,95. (Comparative note.:1225.(Listed).
1906 Distecnt, Fauna British India
3:4673=465.(Key).:474,476 (Comparative
note.

1907 Kirkaldy, Bull. Hawaliian Sugar.

Pl. Assoc.3:132,

To Eeregg;nus Kirkaldy. (Error.)

1912 Waterhouse, Index Zool.11:258.
(Listed). :

1915 Mulr, Canadian Ent.47:212,26%.
(Listed.):297(Key).

1915 Schumacher, Kitt. Zool. Mus. Berlin
8:132 (Listed.)

1916 Distant, Fauna 3ritish India 6:134.
Equals peregrinus Kirk. (Error.)

1917 MuEr, ganaEIan Ent. 51:7. {lotes,)
1928 Jacobi, Arkiv Zool. 19:43. (Wote).
1935 Schuzle, Kukenthal and Heider
Nomenclator animalium 4(21):2968. {listed)
1940 Nesave, liomenclator Zoologicus
3:1045. (listed).

Head narrowe: than pronotum; vertex short,
broad, much broader than lonz, quadrate,
marginally and centrally carinate,

lateral carinse of frons and vertex only
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noderately developed, eyes large and
obliquej face a little longer than

broad, marginally and medially afrongly
carinate, the median carination bifurcate
at base, obliquely narrowed to clypeus
from the region of the eyeaj clypeus
medially and laterally carinate} antennae
inserted beneath the eyea first segment
not more than half as long as second,
second Jjoint very robust with short spiny

hairs.

Pronotum short about ae long as vertex,
marginally strongly and medially more
obscurely carinate} mesonotum lounger
than vertex and pronotum together,

tricarinate.

Teymina elongate, nearly three times
longer than broad, basal half of costal
murg.n sometimes arched and gibbous,
apical margin rounded, the veins finely
granulose, three longitudinal veine
emanating from basal cell, the upper and
lower biturcating beyound middle, a
strongly sinuated transverse line formed
of transverse velns crossiong tegmen

beyond xniddle.
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Pogterior tibiae with a long robust
apical spur, spur not awl shsped, not
cireular 1a cross sectlons thick,
flattened or concave on inn:r face. The
type of thris geanus, Delphax srmnesti Kirby,
hag the #ibiasl spur cultrate, thiock,
concave on the inner surfece, without

teeth on the hind xnargine.

Muir placed it in the Tropidoocephalini.
The carination of the hesd is similar

to that of Belocora Muir, but, apart froa
tie spur, the terste antonnae distingui=
gsheg it from that genus 73 well ag
Perkinsiellia Xirke There i8 no carination
on the lat-ral margin of the pronotum.
The jenus Peresrinus Kirk is quite
distinet in goueral facles, shape and

carinantion of hend and thoraxe



1891.
1891,
4902,

1903,

1906.

1906.
1916.

1919.
1921.
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PUNDALUCOYA ERNESTI KIRBY 1891.
(Plete &)

Delphax ernesti Kirdby, Jour. Linn. Soc. Zool.
2 ¥ HEU; ig.1ﬂ.ln.sp.
Delghax Bim2161 Kirby, Jour. Linn. Soc. Zool.

Pundaluoya ernesti Xirkaldy, Jour. Bombay Nat.
Mist. 50C. A035Z3 Pl.B, Figs. 3,3a (illustrated,
notes.) Equals

Delphax ernesti Kby.

PﬁngaIuo a ernesti telichar., HAomop. Fauna
Ueonn:gﬁ iga. 12a8,b,0,+ (Described,
illuatrated.) Equala Delphex ernesti Xbye.
1225, (Listed.) .
Pundaluoya ernesti Distant, Fauna British India
314673 Fig.254., (Described, illustrated.) Equals

Delphax ernest i . t1sh Tnai
Pun EEI Bimplex Distant, Pauaa Britis ndia
21408 !Ee fE d

scribed.) Equels Delvnhax simplex Kby.
Pundaluoya ersesti Muir, PhilIppine Jour. Sci.
113848,

Pundaluoya simplex Muir, Conadian Ent. 5117.
?un¥aluo§a ernesvy. #uir, Proc. Hewaiisn Ent.
OCoe

Testaceousz; head, faece, =nd thorax strongly
tricarinate; te mina sub=hyaline, with a broad
brovn bar at one=fourth of their length, running
from the costa obliquely forward to the inner
marging this 13 followed by a row of three black
dots, the first considerably below the costa,
and the last rasting on the inner margin, the
outer half of the tegmenr is clouded, leaving

a stmiluﬂgr vitreous space on the costa, below
which the suade is darkest, round the apex of
the wing sre eizht black dots, two of which

stand on the costa, within the c¢lear space,
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'and there 1s another insolated spot near the
inner margin at about half its lengthi the
veins of the tegmina are set with hairs and
in the clouded space are black, spotted with
testaceous; wings hyaline. Length excluding
tegmen 2.5mm. expanded tegmen ‘10mm,

Male pysofer moderately large, aperture
relatively small, margin sinuate; genital
styles occupying most of aperture, hook-

shaped, acute, and slmost touching at tip.

Habitat :=- Dacca (East Pakistan) on grass.



ORTHOTIFPE

TIPE

EOZURYSA

GallUs SOELRYSA KUIR 1913,

Bosurysa flavocapitata (H.sp) 1913 lulr,
TOC,e ilaw an wnts LH0C. 2?&90

foeurysg flavocapitata 1915 Kuir, Canodiem
Wnbe §7:2%5. !

gg:z Hgir, iroc. llawaiian Ent. Soc.2:200
ellje

1915 luir, Caned. Int. 471212, 265(listed)
1302(Ley). :
1929 schulge Lukenthal and Helder
llomenolator animalium 2(10)11155i£19todg.
1935 du,Cat.Ins.Cinenasium 23120 (listed).
1939 NHeava, Jomenclator Zoologicus 21207
(MBtﬂd)o .

Vorteox gt base more than twice as broal

as an eye iu the sume line, at most only
8lightly longur than broad, often equal
to width or ¢ven shorter; junstion of
vertex and face acutely angularg the
median Leel on face distinct; medlian
carina of frons simple or forked only

at extreme basej w:t''nnae with basal
segnent not subtriangular, cylindricul.
or slightly compressed, short ac long
as broad or a 1little longer,

Keel on gcutellum distinct; mesonotum
tricarinato. Jasal segment of post
tarsus devold of spines on sideg post
tibiul spur not awl-shaped, not circular
in c¢ross sactiion, thin, usually decply
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concave on inner face, margin with or

without teeth.

Genital styles articulated on the wventral
edge of pycofer, not within 1t.

The genus differs from EUMETOPINA in
having the Junction of vertex and face
acutely angular; the median keel on face
and scutellum distinct and the genital
8tyles articulated on the ventral edge

of pygsofer not withla it.



1913,
1930
1935.

EQEURYSA FLAVOUAI’ITATA NUIR 1913,
(Plate 5)

Eogggﬁae,tl vocapitatg Mulr, Proc. Hawaidan,
te o &l o \NeBPDJoe

Eo flavocapltatyg Muir, Treubla 123130
(Hateds)

s' flavocapitata ‘u, Cat. Ins., Sinensium,
5:%55. E:IstEH.J

Length 2.8mn., vertex, base of face, pronotum
except the lateral margins and pleura of
abdomen yellowish, rost brow, hind legs
lighter. Tegmen 2.8mm, light brown, veing
dark with small Lhairgs having granules; wings
smoky hyaline with brown veins.

9th. abdominal segment bears the male
gonitalia whilc zccessory hooks, diapiaragn
are born on the 10th & 11th cegnents,

Male pygofer slichtly ewxarginated medioc-
ventrally; anal segment short, a strong,
inwa~i pointin;; spine on each ventro-lateral
edge; usenital styleu roaching to anal segnent,
attached to the nadio-ventral edge of pyiofer,
gradually taprin: to apices which are curvod
outward. -

¥hile conducting a survey of Sugarcane crop
at Gopalpur, Rajshahi (East Pakistan), .alri,
M.A.H. (1064) detegted a serious infestation



of a leaf-hopper peste This leaf-hopper has not
been recorded previcusly from India or Pakistan.
The general form of the hopper has a close
resemblance to the genus ITropidocephala Stal. The
authorities of the British Museum have determined

it as Eoeurysa flavocapitata Muir. This was however

racorded by Mulr from China and Federated States of

Malaya in 1920, on sugarcane and Sorgham,

The eggs of this hopper are deposited deep into the
tissue of suzarcanc leaf along either side of the
mid rib. Nynphs and adults live hizhly eoncealed
within the whorls of sheathin;; leaves near the top

of the sugarcane plant.

The inJury first sppears in the form of drying of
leavess It iu followed by appearance of soothy

molt snd red streaks omn the leaves,

- R

The pest is wide apread ian the East Pakistan and
it is feared thot growing cultivation and transport
of the sujarcane from one place to anvther will

help this pest to essume an international status.
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TRIBE DILPHACINI.
Less selender or broad forms. In profile head
eithsr semicircular or not wide or nearly as wide
as pronotum. In some forms head either narrower
than p;onotum or includinz eyes, distinctly wider
than pronotum. JIn some cases the head inoluding
eyes not wider than pronotum, in profile more or
less angular at apex of vertex. Head and thorax
twice or more than the width of head, inoluding
eyoes. Antennae with one or both segments distinctly
flattened} first antennsl Joint long, sub-parallel
sided or semi-foliaceous, antennae may or may not
be as long as face and clypeus together. First
Joint of antennae trianzular, sub~triangular or
sagittate. In some forms the antennae is very
short, first Joint not longer than second. In
few cases antennae lonz, first Joint much longer

than second.

One or two medio-longitudinal carinae present, in
case of double they meet together at base and
apexe In the forms where one medio-longitudinal
frontal carinae present it is simple or furocate.
Two medio-longitudinal frontal carinae, distinot
throuphout or epproximate at one or both ends, or
forked near base, Median frontal carinae forked

at apex or base. Leagth of face considerably
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greater than widti.. or lengti of face equal to width
betweon eyes, or face anrulor, as wide as long.
Face longer than wilde, carinaze of face distinct,
especially at base and over vortex, it may be

broad as broad as long, nedian longitudinal corinue
very falnt, especially at basge, dividing face into
three subw-equal partce. In gome forms face eith . r
almost c¢ircular, sides nearly straight, sub=
parallel or nenrly_aa broad as long. In‘dﬁae So0es
the faco much longer tuan head or face very long and
sglender or longer tLan broad, but not greatly 00
Face with lateral ed,es mora arcuate or nearly
parallel. Vorte: wit:. or without a ridze bYetweon
eyes, it may be distinctly broader than long or
nmuch narrower iu proportion to lengthe. Apex of
vertex either sub-angulor, isaking vertex somevhat
S5-3ided or conical or vortex truncate, but little
rounded, squaroe or little loager than wide, not
5-sided, ponrceptibly Zouge» than broad, apex
narrower than baso. I come cases vertex double
the length of pro ani uesonotum together or it

nay be slightly lon.cr ti,an wide,

Two or three carinae on pronotun, either divergingly
curved, not reaching hind nargin or straight,
reaching hind margin sonetimes convergingly ocurved
posteriorly, reasching hind margin, or all but doing
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80,
Lateral keels of pronotum divergingly curved
posteriorly, not reaching hiand margin.

Another and intermediate femora and tiblae
compressed and foliaceousy legs simple, not
foliaceous; first joint of hind tarsus longer
than the other two together. Spur with fine teeth
on hind margin or first joint of hind tarsus not
80 long as the otner two together, spur with
minute tooth at apux, but none on hind margin,

or very minute hair like ones} first Joint of

hind tarsus distinctly longer than the other two
together or hind tarsus hardly as long as the

other two together.



1.

2.

S

&,

6.

7.

8.

KZY TO THE GENERA CF TRIBL DELPHACINI OF
PAKISTARN.

Post=tibial spur wedge shaped, or thin and
tectiform 2.

Fost-tibial spur tectiform, with teeth om

margin . 3
Prons with medion carinae forked near
middle = &,

Frons with median carina simple, or forksd

at base, or with two carinae separate to

apex M
Antennse with basal segment triangular and

coupreased . De
Antennae with basal sogment cylindrical e 7
Vertex mich broader than long Ge

Vertex twice as long as wide; head in
profile more or lasg ancsular at apex of

vertex, face flattened 2idelke

FPostclypeal not short, longer than basal
segment of antennaej post-tibial spur
rather long, wich more than 30 teeth,
pygofer with 1 pair of processes ventrally

on hind margin Perkinglallge

Profenora and protibiase not foliately expanded

&,
Lateral carinae of pronotum strai;ht, attaining

hind margin 9%




9.

10.

1.
12.

15
1a.
15.
10e

17

18,

Lateral carinae of pronotum curved laterad,

not attainin: hind pargin
Porm robust; °rons not more than twice as

long as broad; pygofer withou, a medioventral

process Pare us.
Vertex broader at buse than long in middle
line; baenal antenns) segnent fully twice as

long as broad Cemige
Frona with a single ooldian caringe == 1

Basal segment of post-iursi with one or mere

spines latorally — Hilaparvelge

Basol segument of post-tursi without teeth

-l
L

laterally
Basal segment of post-{ursi not 8o long as

the other two to ethoer, spur with minute

teet’: at apex, but nonc on hind margin, or

very uminute Lair like Euryoa,
Post=-tibinl spur with 135 tecth Or MOrCew=e= 4

Head with eyes not broader than pronotumes 45

Vertex longer than broad at base 16
3econd antecnnal sogment distinctly lesc than

tlhree times as long as first 17,
Basal segmeut of untenanac relatively shorter,
second segment dicztinctly longer than

first 18,4
Bostram not attaining post trochanters ~e——=— 19,



19.

“.

Frons about three times as long as broad

Sardys.

Frons relatively shorter ' 204

Lateral carinoe of pronotum straight oz
curvaed lateradl, evidently not reaching
hind margin 23e

Latersl carinae of pronotum straight or

convex, reaching hind margin or very

nearly so e
Sub-median carinme of vortex meeting

before apex of vertex 22¢

Basal segmenyv of anteniae little longer
than broad; second segment less than

three times as long as broade——-Corongcellg.
Basal segmont of autennae fully twice as

long as broad; second segment atleast three

times as long as broad SOgata.
Basal sezment of antennae cylindrical,
about as long as broad at apex; nedfan
carinae of frons narrowly forked at about

two=Lifths from bdase

Numatodeg.

Bausel segment of antennae more than twice
as long as broad at apexi medlan carinae
of frons forked at extrome base of fronsj
clypeus scarcely two-tlirds as long as

frons two and a half times as long as

hrnnd —— T




23.

24,

254

Basal segment longer than second; head not
broader than prothorax, wide or nearly as
wide as pronotum; clypeus normal; frons

tricarinate Delphax,

Rostrun reaching to mesotrochanters,short

in relation to len;th of frons and clypeusy
slender, delicately formed aspecies usually
with a peie median otripe on head and

thorax ~=30:at0118e

antennae not slend=r, oscarcely or not

25

surpasaiag fronteclypeal suture

Sublateral carinae of vertex meeting at

apex of vertex or on baase of frons, lateral
pronotal carinu.y not very s.rongly divergent,
or i1f so, then not atraight; post-tibial
spur with fewer than forty tecth

Lateral carinrece of nronotal disc curved
latorad, or if straight, oxtending directly
towards tegulae. o white modian stripe
present dorsally \bdomen of female in ventral
view not narrowly trianculer in outline, but

more bluntly rounded distally .

Zoyge




GENU3 ZULEIRA DISTANT 1912.

HAFLOTYPE Zuleika bengalensis (m.spe) 1912 Distant,

TYPE

TYPE

Zuleika

Anlle Mage Nats Histe. (B) 91193,

guleika bengaleunsia 1915 Muir, Cansilan
Ente. 47!%8.

Zuleika bengalensis 1916 Distant, Pesuna
British India, 61144,

1912 Distant, Ann, lisg. Nat. Hist. (8)
9!193. (Gen.n).

191% uir, Canadian Eit. 47:212,268.
(Lilt.do ) 1301 o( KO’) '

1916 Distant, Pauna British India G:184,
(Described).

1918 Muir, Canadien Ente. 5137. (Hotes).
1340 Neave, Nomanclator Zoologicus 4:708.
(Listed),

Yertex narrow, necarly twice as lon: as
broad, the lateral margins carinate and
from which emerge two short obligque
carinations betwe.n the eyes which
convaerge at apex, eyes longer than broad,
contioued over tho anterior pronotal
ani;les; face lony; about twice as louz as
broad, a little widened towards clypeus,
the lateral m-rgina straight, slightly
oblique, distinctly carinnte and slightly
recurved, centrally atroosly carinate,
the anterior margin with the apical angles

pomewhat prominantj olypeus a little more
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than half as loang as face, the disk tumid,

the lateral margins caerinately recurved.

Pronotum short, tricarinate, lateral
carinae of prcnotum slightly divergingly
ourved, the lateral angles somewhat
anmpliate; mesunotum about as long as vertex

and pronotum together, tricarinate.

Tegnina not reaching the apex of the abdomen,
the apical margins rounded, venation very

coarse and distinet.

Posturior tibiae somewhat longj; with a
spine near base and ancther near middle,
apex with a lon;, stron; spur, spur as
long as the first tarsus, broad, laminate,
with small teeth on the hind marging first

tarsus slightly longer than the other two
togethere.
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ZULETXA BENGALENGIS DISTAIT 1912.
(Plate 6)

Zulelka %gngalensis Distant, Anne Mage. Nate.
.3 'Y
Zuleika he&galenats Distent, Fauna British

Thdla G: } F'ige 104, (Described, Illus-

trated),

Head, proncium, and mesonotum ochraceousj
Eyesa, face annd clypeus bl ck} body beneath
and legs, and abdouen above, ochraceousg
tegains with & slightly virescent tiant,
inner and apical maryine pale ochraceous,
the apical margin and a spot nesar middle of
inner mar;in blacke Vertex narrow, uearly
twice as long ns broad, the lateral margins
carinate and from which emerge two short
obligue earin-tions between tho eyes which

converge at ap?x, eyes longer then broade.

Pronotumn short, tricarinate, the lateral

‘angles somewhat ampliate; mesonotum

about as long as vertex and pronotum
Yoizotn Ty tricarinate; face long, about
twice as lon - as broad, a little oblique,
distiuctly o~rinate and slightly rscurved,
centrally sbtronzly carinate, the anterior
nar;;in with the apic:l angles somewhat

prominenti clypeus a little more than half
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as long a8 face, the disc tumid, the lateral

marging carinately curved.

Tegmina not reaching the apex of the abdomen,
apical margins rounded, venation very coarse
and distinoti posterior tibiaes somewhat long,
with a spine near base and anterior near
" middle, apex with a lonz, strong, mobile

apur,

Length of the body 3.5mm.



ORTHOTYPE

TYPE

Perkinsiella

74

GENUS PrREKINSIELLA KIRKALDY 1903

Perkingiella saccharicida (n.sp.) 1203
Kirkaldy.

Perkinsiella saccharicida 1915 Muir,
Canadian Ent. 47:%6.

1905 Kirkaldy, Entomoligist 36.179
(Gﬂn.nc)

1906 Kirkaldy, Bull. Hawailan Sugar
Pl.A8800.1(9) :404.(Notes:405 (Xey to
species)sd10 (Comparative note).

1907 Kirkaldy, Bull. Hawaiian Sugar
Pl. A880C.3:126 Kay) 135 (Eey to
species) Equals Phacelastor Kirk,

. 1908 Kirkaldy, Froc. Hawalian Ent.

Soc. 1:201 (Eey).

1911 Muir, Bill, Hawesilan Sugar plant
Asscc. 914 (notes, key to species).
1915 lluir, Cansdian Ent, 47:212, 266
(Liated):é97 (Eey).

1916 Kuir, Philippine Jour. 50i.11:3578
(notes, key to Fhilippine species).
1919 Muir, Canadian Ent. 51:7 (Comparo-
tive note).

1922 Kershaw and luir, Ann. Ent. Soc.
Amexrica 15:208 (morphology of genitalia).
1926 Muir, Bull, Hawailan Sugur Pl,
Assoc. 18317 (Comparative note).

1940 Neave, Nomenclator zoologlcus
3:670 (Listed).

Vertex much broader than long; frons
with median carinae forked near middlej
clypeus in profile not angulate at
midile; post clypeus not short, longer
than basal sepgment of antennaej antennae
with basal scgnent triangular -and
conmpraogged, but not 3aggitate. Mesonotum

tricarinate.
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Pattern on tegmina on five and six
apical cells, granules on veins palliad

and fine.

Post tibial spur rather long, with
more than 30 teeth, teotiform with

teeth on margine.

Pyzofer with a pair of processes
venitrally on hind margin directad
dorsad and lylng close to each other.
Anal tube with a peir of clew = like
appendage3. Aedeagus short and stout,
asymme%ical, provided with two
subapical teeth ventirally.

This genus was erected by Kirkaldy
for saccharicida in 1903, It differs

from Dicrasnotropis in the first Jjoint

of anteunnse belng broader at the apex
than at the base and both Joints
somewhat flattened, not cylindrical
also in the presence of two spines on

ventral m-orgin of pygofere.



1912.
1919.

1936.
1936.
1936,

PERKINSIELLA IA31IGHIG DISTANT 1912
( INate 7 )

PEEE?’Egﬁfi aig%ga Distant, Ann,. Hage. Hate
ne g g Nuir, Canadian Sate.
TN/, =quals uoya insi Distant.
Perkinsiella emberton, Proc. Int,
Joce SlgLr Cane 1echne 5:118(1).(L13ted).

Perkinsiella iggégggﬁ Swezey, Bull. Hawaiion
Bugar plant. ASSoCe Jive Ent. 211101.(Listed).

Perkinsiell Swaezey, Hawali.im Plant
e o v o o 3 v SR

Head, pronotum and mescnotum ocharaceous,

lateral ecreas of pro and mesonota black,
lateral margiis more or less minutely
spotted with testaceous, abdomen sbove blacky
body beneath black; legs pale testaceous,
femora and agpices of tibiae mostly blacks
tegmina sub-hyaline, more than basal half
brownish ochraceous where the veinas are
brownly granulose, apical area piceous, with
a large &tﬁhutal trimmgular spot above and

a mar;inal serieus of smaller spots greyish
white; %ings hyaline, the veins fuscousg
vertex short, broad, rarginally and centrolly
carinate, the anterior margine of the oyeas
Pace sometimes Aistinetly bicolorous, then

between the ey.s bein; castaneous, tricurinate,

Kale macropterous; longth 2.0mm. Hedian



frontal carina forking between one-=third
and one=fourth from base; wvertex slightly
broader than long, carinae typicalj antennae
extending slightly beyond the base of
'clypeus, second segmeut nearly twice the
length of first; lateral pronotal carinae
diverging posteriorly, stralght or very
elightly curved, not reachinz hind margin.
Hind basi-tarsus sbout the same length as
other two together, Spur large, thin, sub=
tectiform, with very many minute, black teeth
on hind margin.

The medio=ventral margzin of genitalia
produced into two small round projections.
Pygofer, toe genltal styles and spine of

anal segm:nt darker browne.

Habitat s.- Collected from Rajshahi, (Esat
Pakistin) on paddy.



ORTHOTYPE

- TYPE

CRTHOTYPE

TYPE

PEREGRINUS

78
GENUS PEREGRINUS KIRKALDY 1904

Delphax maidis 1904 Kirkeldy, Fntomologist
37176«

Perigrinus (84c) maidis 1915 Muir, Junadian
Ent. 47:266,

Pereprinus maldis 1916 Van Duzee, check
list Nemig. America 83.

Delphax maidis 1924 Muir, and Gifferd, Bull.
Hawaiian Sugar Pl. Aesoc. 15:11.

Perey *inus maidis 1935 Osborn, Sol. Surve,

Porto Rice and Virgian Island 14:240,

1904 Kirkaldy, Fntomologist 37:175 (gem.n)
1906 Kikeldy, Bull, Hawaiian Sugar Pl.
ABsoc. 1(9):1407 (IListed) Equals Dicranote-
ropis Van Duz: 408.411. (Comparative note).
W§87—Kirkaldy, Bull. Hawaliian Sugar Pl.
Asgoc. 31132. (llotes.) Equals Pundaluoya
Distant. (in part3:12?. Key) 1135,
(Couparative note).

1014 Crawford, i‘on. Delphacidas.t593. To

Digeranctropis Fleb. (Errors)
TOTE Yan Duzée, Psyche 21:165. (Distinct).
1915 Muir, Cavadian Ente 47:299. (Key)e.

1916 Distant, Fauna British India 61134,
To Pundaluoya Kirk. (Error).
1917 Van Duzee, Cat. Hemip. America:769

Li.sted).

935 Osborn, Sci. Surve. Porto Rice and
Virgia Islands 141234, (Eey).:1280. (Linted,)
1940 Weave, Nomenolu%cr Zoologicus 3:658,.
(Iisted),

Small forms at most Smm., usually much
lesn, vertex as broad as long, furcate

or slightly rounded at apex, carinae of

head distinct; faclial carina forking in
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basal third of frons; medio-lateral
carinne of vertex converging apically,
continued separately on the frons, where
they unitej; froms robust, not more than
twice as lon: as broad, median carina
forked near middle; antennae with basal
segment cylindrical, segment 1s8t. and
2nd, sub=equal in length. 2nde. consider-
ably longer than 18t., 18t. longer than
broad, head truncate or rounded speclally
or Y=-shaped carins present, narrower than
pronotum, lzteral pronotal c rinae
straight diverging, atteining hind marging

megonotum w.th leses than five carinse.

Fore win ;s clongate, brachypterous wing
twice as long as broad,

Pro-femora and pro-tibia not foliately
expandedj post tibial c¢alcar harrow.
alaost triangular in cross saction with
base concave, spur tectiform with teeth
very minute on marging basal meta-tarsus

without pro=-apical spines.

Male anal segment without posterior
Projections. Styles with apices
approximate and strongly toothed.
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Aedeagus very long and slender. Pygofer
not folded leterally, without a medio=
ventral process, aedeagus very long,
slender, spine like, heavily sclerotiged,

external.

Bosides the lateral pronotal carinse the
genaral shape and the genlitallia ssparate

this ;enus from Dicranotropis. The hesd

is much narrower and the thorax not =so

wide cr stout,



PEREGR1HUS MAIDIS KIRKALDY 1904
( Plate 8)

1890. nalgh ax madis Ashmead, Psyche 5:323; PFigs.

1894. Del hax 1loides Lethierry. Indian Mus.
RNotes 3: g8. A-K. (n.sp.)
1897, Dioranotropia maidis Van Duzee, Bull.
0 Hocollﬂtt& gcio 5 2%.
1903, Liburnia 8%1 oideg lielichar, Homop, Fauna
(aByIOD. ¢t 1 H Fig.22.
1904 . Pere us maidie Kirkaldy, Entomologist

3 uals Del hax maidig Ashm. Equals
Dicranotro is mai an Duze175.

1906. u II I Distant, Fauna British
Tndls 2: EE 5. {n.sp.illustrated).
1907. Peraegrinus maidia Kirkaldy, Ann. Soc. Ent,
B IEEque 543125 (5) Equals Pundaluoya
simplicia Dist. 301 Equals a Psylloideg
Leth:123 (3), 124(4). , .
1939, Perigrinus maidis OabornS lleadow and Pasture
Inaecga 1o

25:167. (Notes
1940 . Perigrinug maeldis Swezey, Hawaiian Plant
n6Ca §E 58 ( Fconomics).

Length 4-5mm. General celor orangiah—yeilow
with indefinite white stripes on notum. More'
or less fuscous beneath except meta-thorax.
Fore wing with fuscous stripe following cross
veins to dorsal apex than curved accross wing
to centrsl apex; tlree apical spots along
costa and one along commissural at center

of clavus dark. ividtli of vertex 0.22; width
of frons, N.26; Ist. antennal segment 0,15,
2nd, 0.26 mm. Mead small, considerably narrower
than pro-thorax rather strongly carinate;

vertex mépderably broad, almost square,



produced a little bofore eyesj frouns
rectangular; medlan carina forked about
oprosite ocelli. Antennuce rather long,
stout; 18t. segaent more thar half as

long as 2nd.; 2nd. rather asperose.

Pronotum rather long, broad, lateral
carinae straight, often not reaching hind
marging scutellum long.

Legs long, hind tibiae longer than femoraj
calcar about half as long as basal tarsus,

margin very finely dentate.

Anal segment of male with a ventro-posteriox
ridge. Pygofer opening small, roundish,
styles with bifid apex and sub=apical both
in ventral aspect. Aedeegus stylate, with
long pre-apical dorsal process and two

short ventral spurs anterior to process.

Generally reported on corn (Qadri 1963) among

shrubs, weeds and grasses.

Habitat: Collected from Jessore (East
Pakistan) .
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GENUS CEMUS PENNAH 1964.

Type speoies, Cemus leviculus Fennah 1964. Vertex
broader at base than long in middle line, bdroadly
and obtusely rouzding into fromns, as broad at
apex as at base, lateral margins somewhat concave,
apicel margin transverse with submedian carinae
not prominant, Y-shaped carina distinct, submedian
carinae uniting on frons, basal compartment of
vertex wider at hind margin than greatest length,
frons in middle line longer than wide at widest
part, wildest at Level of ocelli, lateral, medial
carinae forked at level of ocelli, clypeus at

base 8lightly wider than frons at apex, postclypeal
disc about &s long in middle as broad at basej
rostrum resching tc¢ post-=trochanters, with apical
segment about as loiig as subapicalj antennae
reaching almost to level of apex of post-clypeus,
basal segment longer thanm broad, second segment
longer ti.an firat, ocelll distinct, very close

to anterior margin of gena.

Pronotum with disc shorter in middle line than
broad at anterior margin, lateral carinae concave,
not attaining; hind margin. Total length of
mesonotum in macropterous from longer than that

of scutellum,



cly

. Fore and middle femora and tibia a little couprcosed
but not, or only feebly, foliately expanded. Toot
tibial spur tectiform with about 30 teeth on margine
Abdomen of male with ontorior caergin of seventh
sternum obtusely but distinctly anpgulate at niddle.
Posterior margin of eisht oternum shallowly convex
throughout, median portion rather flattened, ﬁnal.
segment of nale short, ring like, latervapical
anzles more or less tuwid, eaoh produced ventrad
in a slender spinose process. .ygofer short
dorsally, long and siron;;ly convex ventrallr,
posterior openiﬁg rvlatively swmall, much longer
tlian broad, dorsoluternl ungles feebly produced,
atrongly inflectod, aiuspiraegn long dorsoventrally,
with dorsal margin wiaxly concave, deeply inciged
nedially, wedioventral processshort, broader Luan
long, quadrate, an! ornamented at middle of 1itc
dorsal wmargin with onge or two processes. Genital
style simple, narrow, usunlly distall; to acute
apex, directed dorsad, in post rior view only
weakly diverging.

This enus ia a uwemosr of the PLYLIOJIINUS $roupe
{3 by the many toothed
spur and the normal fore legs; from FHACALASTOR

It is separable from :riif.i

by tlhe proportions ané c lindrical si.ape of ths

first antenngl gsegumen,, and by male genitalie
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structure, from Asiracina by the shape of the head,
the normal fore legs, the relatively short firat
antennal segment, and the pattern of the male
genitalia; from the oclosely allied Peliades it is
seperated by the relatively long common vein in

the clavus, by the normal fore ond middle legs,

and by the shape of the seventh and eighth abdominal
sterna, and Platypareia by the proportions of the
antennae, shape of head, and structure of the

male genitalia,



GENUS APSIANIT (Ne&pe)
ate

Holotype (1 male); (3 Paratyspes)

Vertex shorter sub=medially than broad at dbase
(about 1:1.1), broally and obtusely rounding into
frons, as broad at apex ac at base, lateral margsins
8lightly concave, apical margin transverse with
sub-median carinne not prominent, Y-shaped car’na
distinct, sub=medlian carinae uniting on frons,
basal compartment of verte: wider at hind margin
than greatest length \245:1), and than mediam
length (3.4:1), frona in niddle line longer than
wide at widest part (about 1.fi11), widest at two=
fifths from base, lateral marglins straizht bolow
level of ocellli, weakly convergent, median carina
forked at level of ocelll, clypeus at base slightly
widor than fruns at apex, post—clypeal disc as long
in middle as broad st base, in profile moderately
convex, anteclypeua in rrofile strongly curved
caudad, 80 that entire clypeus in profile is rather
strongly convex; rostrum reachin:; to post-trochantors,
apical segment about ae long as sub-apical; antoennaoe
reaching almoct to lavol of apex of post=Clypeus
basal segment longer than broad (2.7:1), with a
longitudinal carina below, second segment longer
th&n broad (2.9;1) and longer than first (nearly
1.411), cylinirical; ocelli distinct, contiguous
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with anterior = rzin of ;ena.

Pronotum witl diso shorter in middle line than broad
at anterior margin (1:1.3), lateral carinae concave,
pot nearly att:{inin; hind margine Total length of
mesonotum ir macropterous fo»rm longer than that of

scutellum (2.2:1). Post=tibial spur with 30 teeth,.

Fuscousj carinao of head and thorax, spots on frons,
a suffusion alon upper side of basal antennal
gegnrnt and carina below 1t, second antennal segment
in part, femora, 5ibise anl tarsl aplcally, a
suffusion along post-femora, stramineousj lateral

lobes of pronotim and tegulae, creamy=whitoe

Tegmina hyaline, veins concolorous with granules
fuscous, a linear nar:;laal spot in aplzal third

of clavus, a crascentic band from node to anal
angle, then sub=marginally to apex of tegmen, a
suffusion overlying a;ical branch of “R" in menbrane
and & suffusion overiying antericr bruch of "¥" 4im
menbrand, fuscous. "ings hyallne with fuscous

velns,

Anal segnonbt of tale short, ring-like, laterow
apical angles slightly tumii, each prouced ventrad
in a moderately long, alrnler spinose process.

I'ygofer wi‘" dorso=lateral anglos weakly produced



mesad, obtuse, the apex not clearly defimed;
diaphragm with dorsal margin shallowly concave,
deeply incised and a little produced caudad
medially; medio-~ventral process ian form of a
shallow quedrate lobe. Aedﬁﬂuﬁ Y- ng, laterally
conpressed, slizhtly decurved distally, a broad
flagellum arising at apex, directed dorsad and
cephalad, widest at its middle where its dorsal
margin i1s produced cephalad in a small peg~like
procesa and stron:ly to left in a longer stout
spinose process, flagellum tapering in its distal
portion, acute at apex. Genital styles moderately
long, taprin; distad, in posterior view with inner
margin straight,

Males= length, 2.7mm.} tegmen, 3,0mm,

This species differs from Cemus pulchellus (Distant)
and Cemus leviculus (Fennsh) im the shape of the
posterior openin’; of the pygofer and of its pale
marginal area, and in the shape of the genital

styles, which are not sinute in posterior view.

Habitat:= Collected from Comilla (East Pakisten)

on grass.
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Nilaparvata
-Kalpa
Delphax

Nilaparvata
Kalpa
Nilaparvata
Kalpa
Nilaparvata
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GENUS NILAPARVATA DISTANT 1906.
Nilaparvata greenil (n.sp.) (Delphax

lugens) Stal 1906. Distant, Fauus
British Irdis 3:473.
Nilaparvata greenl 1907 Kirkaldy, Bull.

Hawalian Sugar Pl.Assoc.3:149.
Nilaparvata greeni 1915 Muir, Canadian
Ent,. 473266.

Nilaparvats greenl 1923 Muir, Philippine
Jour. Sci.22:174.

Nilaparvata greeni 1924 Muir and Giffard,

Bull. Hawailan Su;ar Pl.Assoc. 15:16.
Nllaparvata Sordescens 1925 China, Ann.
Mage Nat. Hist, (9) 16:479.

Nilaparvata greeni 1935 Osborn, Bei.

Burve. Porto Rico and Virgin Islands
143255.

1906 Distant, Fauna British India 3:473
Genono) 465 (Key).
906 Distant, Fauna British India 3:473
(Gen.n.) 465 (Key).
1907 Kirkaldy, Bull. Hawailan Sugar Pl.
Assoc. 3:149 zNotes, key to Australo
Fujjian specles),
1907 Kirksldy, Bull. Hawaiian Sugaer P1,
Assoc. 331149 (Listed) To Delphacodes.
1215 Mulir, Canadian Ent. E??EWE'TEIEted):
302. (Key, note).
1915 Muir, Canadian Ent.47:212, 266, 300
(Listed):302 (Key, note). :
1919 Muir, Cauadian Ent. 51:8. 7o
Delphacodes Fieb. (Error).
1924 Muir and Gilford, Bull. Hawalian
S1gar Pl.Assoc. 1515 zKoy)346 (Notes)

'Equals Kalpa Dist,

1935 Osborn, Sci. Surv. Porto Rico and
Virgin Islands 141234 (Key):255. (Note)



Kalpa

Nilaparvata

1248 (comparative note).

1939 Neave, Nomeunclator Zoologilocus
21817 (Listed).

1940 Neave, Nomenclator Zoologicus

31335 (Listed).

Smell forms, at most Smm.j usually much
less. Head narrower than pronotum,
vertex loner than broad, lateral
margins strongly carinate, their

anterior ansles a little prominant, two
obligue discal carinations commencing

at about middle of lateral margins and
anularly meeting slightly infront of
anterior m rgia, the basal margin ridgedj
face elongste, very much longer than
broad, centrally and laterally carinate,
the carinations very broad at prominantj
the central one furcate at base, apical
margin stronzly ridge, frons with a
single median carina; clypeus, strongly,
broadly, laterally and medlally carinateg
antennae inserted beneath eyes, second
Joint much longer than f£irstj incraseate

and granulose.

Pronotum about as long es vertex,
centrally, laterally and anteriorly

carinate; mesonotum faintly tricarinate.



Teguina less than three times as long

as broasd, the apical margin rounded,
costal and inner margins sub-parallel,
crossed at about two-thirds from base
by an irregular series of transvers
veins, defining en apical area, in
which the upper longitudinal vein
obliquely bifurcates to costal margin
and the lower longitudinal vein strongly
bifurcates nenr its busej wing s at base

broader thar tegmina,.

Posterior tiblae with a spine near
middle, another at spex, and with a long
robust apical spur, spur tectiform with
teeth on marging basal segment of post
tarsi with one or mors spines laterally;
spur .ot awleshuped, not circular ir

crogs section.

The genus was erected by Distant for

a Ceylon species, but with the exception
of one or more species on the hind
bagsitarsus it does not differ from

Delphacodes .'lebs As this character

is Constant in a long serles that I

have examined in British Museum
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Natural History London, I think it

best to retain the genus as any good
character seperating one or more speclea
from the bulk of the species of

Delphacodes is of value,.




1854,
1858.
1863.
1891,
190%.

1906.
1906.
1907,

1907,
1907.
1916.
1917,
1917,
1917,
1922,
1924,

1940,
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NILAPARVATA LUGENS STAL 1854,
(Plate 10)

Delghax b ens)Stal. 0fv. Svenske Vet. Akad, Forh.
H e (NaB8Pe

Delphax lugens Walker, IList Homop. British Mus.
Adde: 320 Eﬁiated).

Delphax Sordescens Mo%schulsky, Bulle. Soc. Nat.
Yoscou 25:700. (D.8DP.)

Delghax sordescens Kirby, Jour. Linn. Soce. Zool,.

| ™

Liburnia sordescens Melichar, Homop.-Fauna

Ceylon:102; Pl.11, Pigse. 24, 24a. (Described,

illustrated). Equals Delphax sordescens HMotsch.

1225, (Liﬂted) .

Nilaparvata greeni Distant, Fauna British India

3:@75; Vige e (DeBPey illustrated).

Ealpa aculata Distant, Fauna British India 3:4744
e 257e (D.8pe.s illustrated).

Delphax ordovix Kirkaldy, Bull. Hawallen Sugar

F£§3ASB°°' ZT:152. (DeB8Pe)1151. (Koy):113 (Idisted).

H ®

Delphax Egggsatis Eirkaldy, Bull. Hawaiian Sugar
e ABBOC. 1 s Pl.X, FPigs. 10,11, (H.Bp.):151.

Dlcranotropis anderida Xirkeldy, Bull., Hawaiian

Bucar Pie ABSOCe 317153« (DeBPey KoFe):112e

Nilagarvata greani Distant, Fauna British India
3 ° ste ® ’

Delphacodes anderida Muir, Proc. Hawali:n Ent.
BoCe 3:3353 Fleb, Fize35. (Described, illustrated).

$

Delphacodes anderida Mulr, Proce. Hawallian Ent.
Boce 31330t Pl.G, Fig.35. (Described, 1llustrated).
Del hacodsa( satis Muéi, Prgca*ﬂawaiiantfnt.i X

0Ce 31333 E%s%eai. Equals De ax satis Kirk,
Nileparvata sordescens Mulr, Rece Ingﬁan Hus.
EEsSEU. (Rotes).
Hilaparvata lugens Muir and Giffard, Bull.
ﬁawEEIan Sugar » ASS0C. 15:16, Equals

Nilaparvata greeni Dist. Equals Kalpa sculocata
ﬁIBt.

Nilagarvata lugens Swezey, Hawalian Plant GLec,
T 'y .

Body and legs very pale ochraceousj head and
mesonotum pale castaneous-browni vertex with
the margins pale ochraceous, and with anterior

inter spaces between the central snd lateral
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carinations black; face with the carinations
very pale ochraceous and more or less margined
on each side with piceousj clypeus pale
cagteneous with the carinations very pale

ochracaous.

Pronotum dull pale ochraceous; mesonotum with
the carinations faint and pele ochraceous; or
concolorous, and this mey prove to be ma

goxual cheractaer.

Tegmnina sub=hyaline with a dull yellowish tint,
the transverse wolns and the apical venation
fuscous, an elongate black spot at apex of
clavusy wings hyrline with an opsline lustre,
veluns pale brownishj length excluding tegmen
2.5mm,; expanded tegmina 7mm.

Opening of pygofer wider than lon3z, lateral
and ventral margins rounded, a slight angle
between lateral and ventral marginsi anal
emargiuations large; anal aengles slightly
produced and curved over, angular. Disphragm
fairly long, dorsal margin shallowly concave,
no distinet armature. Anal segment small, no
distinct armature, but the ventral corners
angular and slightly produced. Genital styles
‘larga, flat, reaching beyond dorsal margin of
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diaphragm, basal angle large, acute, inner
margin beyond basal angle concave, outer
margin sinuate, apox broad, trunczte. Aedeagus
enall, tubular, The type of thls genus,
Nilaparvata greenl Distant 1s the sam> as
Dicranctroplis anderida Kirkaldy and the Bame

as what !elichar 1dentlified as Delphax
gsordesceng may not be correst.s The authoress
£alls in w'.th the vizw of Dre. Bergroth and
shall consider greeni as the type until the

type of Delphax sordescens has been re-examined.

This specles has a wide distribution from

Australla to Indo=Pakistan, China and Formosa.

Habltat:~ Collected from Dacca, Jaessore,
Dinaj Pur, Gopal Pur (East Pakistan) on Wheat

and Carrot.
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TYPE

TYPE

Eurysa

Lelphax
Liburnia

Eurysa
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GENUS EURYSA FIEBER 1866
Eurysa lineata 1912 Oshanin, Kat. Paleark

Hemip:118.

Euryse linesta 1915 Muir, Canadian Ent.
471263,

Eurysa 'lineata 1924 Muir, and Glffard,

Bull, Hawalian Sugar Pl. Assoc. 15:8.
Eurysa lineata 1935 Haupte. Tierwelt
Mittleuropas 4(3):131.

1866 Fieber, Verh. Zool. Bot. Ges, Wien
16:520 (Gen.n) (Eey -0 species). ]
1867 Dallas, Zoll.Rec.3:1560 (Key)e
1868 Kirschbaum, Cicad. Wieshaden.:19.
(Described, key to German species).

1876 Douglas and Scott, Cat. British
Hemiptera~Homoptera.:66 (Listed).

1886 Edwards, Hemip-Homop. British Islands

Pt.6:57; Pl.1 Pig.19:55 (Key):58 (Key to
epeciesso

1896 Melichar. Cicad. Mittel-Europe:67
(Desoribed, key to species):50. (Key).
1837 Horwath, Taunz Regnl Hungariszei56
(Listed).

1979 China, Ente. Nonthly Mage. 75181,
(Rotes):142, (Xey to Liritish apecies).
1379 Jeave, Nomenclator Zoologicus 2:3%66.
(Listed) .

Form of the body small rather roburt,

Head reln‘ively short and broad. Vertex
quadrate; carinae of face and vertex very
obscure, especially over apex of vertex
and bas: of frons; lateral carinse of
frons and vertex only moderately developed.

First segment of antecnas not more than
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half as lon; as asecond.

The lateral proaootol carionae curved around
behind the oyes and do not reach the
posterior =z rgin of the pronotum; rosonotusm
shorter th.-n bhead nnd pronotum togather,

tricarinate,

Fore wiugs not elongate, always broadly
round¢ed aplcallye Poat tibial spur thick
flattened or concave ou inneyr face, margin
with or without teethy apur-not awl-ghaped,
a2t circular in crogc section,

i¥ale genitalia not highly modified,

This genus 13 clone to DELTOACCDES but is
easlly rcecosnized from most of the species
of thot genus by tho carinae of face znd
vertex balin: very otscurc, especially over
apex of vertex and base of frons. Froa
those species of DTULFHACCDES which have
the carinae sonewhat obscure, it is
recogrizable by tlie widar base of the
frons and its genoral ajpearance. The

nale gonitalia is quite distinot.



EURYS. ISHTIAUII (Sp. nov.) %8

{Plate 11)

lolotype, méle, paratypes 6 females.

Pomale 2.3mm.§ togmon 2.6mm. Similar in built and

color to the male.

Male 2.1mm.§ togmen 2.4mn. llead as wide as thorux,
x4dth of vertex slightly grvator than lenght, apex
equal to base, sides slightly concave, base conoiier=
ably before the nidlle of eye. ILength of froan 1.6
tines the width, sideas sli htly arouate, broadest
near middle; carinae at apex of vertex and base of
frons obacura. Antennae reaec:.ing slightly beyomd
base of clypeus, first segment slightly longer than
broad, second about twice the length of first,

Lateral pronotal carinac slipghtly curved, diverging
posteriorly, not reaciing hind nargin. Hesonotum

tricarinate, carinae .ot very distinct.

Hind basi-tarsus as long a8 the other two togethor,
spur not as long as basi=tarsus, thin, tectiforn,
the outer half thinner than the iunner, -no spinos on
hind margin.

Prons, anteniss, clypeus, le. s, lateral portions of
pronotum, and tegulae light brown; vertex darker

brown; median portion of pronotum and all the
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mesonotum dark shiny brcwms; abdomen dark brown,

11 hter on basal tergites and cu pleura.

Termina h;aline, clear, slightly fuscous over spical
portion of C, OS¢y und firat M apicul cells, velns
yellowigh, aplcal veins and apical o rgin slightly
fuscous, granules small, beering dark macrotrichia.

Tince clear hyaline with yellowleh vaeinsge

Acal emargination of py~ofer not deep, anal esnzles
rounded, not produced, lateral mer ins entire, rounde
ventral mar-ln emarziantes Annl segnent short, the
ventral mirgin produced into two atrong long spines,
their bases contiguous but divercin 1y curved to the
apices; basad of these sBpines there arises two
menbranous ap e¢ndages. The aedeoasus is nearly
straight, slizhtly flattoned laterally, the spical
portion flatteued uore ti u rest and dorsalily
produced i..to a round flange, opening along ventral
aspect at spex, a fow onall spines along the mariins.
Fenital otyles forked, tie outer Zork l.rgo, sinuate,
graiually decreasin, to acute apex, inner fork small,

thia, strail ;ht, with tha a ex curved.

flabitats- Collected from Abbottabad (Vest Pakistan)

on rass.
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TYPE

TYPE

SARDIA
HADEODELPHAX
SARDIA
HADEODELPHAX
SARDIA

HADEODELFRAX
SARDIA
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GENUS SARDIA MELICHAR 1903

Sardia rostrata (n.sp.) 1903 Melichar,
Homp. Fauna Ceylon:96.

Sardia rostrata 1906 Distant, Fanné
British India 3:1475.

Sardia rostrata 1915 Muir, Cenadian
Eat 471267,

1903 Yelichar HomopwFauna Ceylon:96
Gen.n.) 225 (listed)s .

1206 Kirkaldy, Bull. Rawailan Sugar

Pi. A850c.1(3)1410 (Gen.n) 313 (Listed)
1907 Kirkaldy, Ann. Soc. Ent. Belgique

51:302 Equals lladeocdelphax Kirk.
19G7 K;"kaldy Bull. HE alian Sugar Pl,

AB30C. 31127 (Key) 140 (Key to species).
1908 Kirkaldy, Ann. Soc. Ent. Belgique
52:14(7) Equals Hadeodsl hax Kirk.
1916 Distant, Fauna b2l ndia
6:141 (Listed) Equal: Hadeodelphgg
Kirke.

1939 Neave, llomenclator Zoologicus
2:542 (Listed),

1940 Jeave, ilomenclator Zoologicus
4:11" (Listed).

Head and eyes nerrower than pronotum;
vertex narrower, longer than broad at
base, threc times as long as bresdth
betweon eyes, when it is narrowed,

gldes nearly parallel and finely keeled,
anterior margin straightly truncate;
oblique carinae of vertex meeting ab
apex, or only slightly before it;

face somewhat long, narrow,'contracted



101
beneath oyes anl than slightly broadeaned
at nides; eyzs olonzately oval, aessile,
concave boueathy frons avout three
timas as lon; as broal, with sin;le
medlan carinsj rostrum not attalning
post=troch:ater} antennae passing; eyes,
basal Jjolu: eyliudricczl,y not fully
tlree times as lung as bro=d, second
Joint distinotly longer thun first,
distinetly less than three tines us
lou;; as first, weckly clavate; ocolll
presont, smaill, sltunte at frontal

border of eyes.

Pronotum half as lon;; as vertex,
anteriorly straishtly truncate}
posteriorly concave, with three long
kezls, tho lateral one beat outwardlyg
nesonotum large, clijhtly arched,
tricnrinate, lateral keels coaversiny
infront, apex of mesonotum lengthened

and rounded.

Teymdna viry locn , twice as long as
the whole body, not widened behind and
ratier obliquely apica.ly rounded,

three lonzitudinal velns in corium,



102

the outer and inner ones forked at basal
third, four apical veins, the second
double, the fourth single forked,
tezminal cells very long especlally
second midile one, a forked veln in
clavus the apex which does not 1each

the last transverse veins, between which
and epex of clavus there 1s a space

equal o one-thirdi the length of clavua.

Legs slender, posterior tibia with two
splnes, postericr tarsl with the basal
Joint lonzer than the other two together,
withous teeth laterally and with a large
dentated mobile spur a% base; tibial
spur bectiform with teeth on margin,
with 15 teeth or morc, usually deeply

concave on inner face,.
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SARDIA ROSTRATA KELICHAR 1903.
(Plate 12)

1903, Sardia rogtrata Melichar, HomopwFauna Ceyloni
225 «11, Figse #A, 4B. (n.sp.) illustrated:

1906, Sardla rostrata Distant, Fauna British India
X:475; ¥Ig.262, (Described, illustrated).
1908. Sardia rostrata Kirkal Ann, Soc. Ent.
Belgique 52:14(7). ( tes
1913 Sardia rostrata Huir, Proc. Hawailan Ent. Soe,
3 -
1915. Sardla roatrgtg Schumacher, Mitt, Zool. Kus,

erlin 8:
1916. Sardia rostrat Distant, Fauna British India
1 s Tig. 15% ’

1917. Sardia rogtrata Muir, Proc. Hawailian Ent., So0.

1928, Sardi strat Jacobl, MJoberg's Exp,
ustralia

Vertex of head rusty-yellow, soptted with

at middle of apex and neck; eyes browny face
black, between the eyes sometimes yelleowish
except at apex, lateral and middle keels
yellowlsh; antennae yellow wlith a black spot
at base; genae and c¢lypeus black kealed with
yellow, the flattened middle keel with three
black spots at apex which are often confluent,
and on uprer margin provided with two black

gspots visible o1 side veins.

Pronotum black, its posterior margin narrowly
bordered with white, on front margin two
continuous rusty-yellow spots which are aome=

time absent; mesonotum rusty brown, its apex
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yellowiasin, two longitudinal bliuck streuks on sides
and underlying brown espots bofor: the apexi in the
mele the solour is dirkerg vertex, pronotum, and

mesouotum piceous, only apex of nesonotum yellowlish,

Tegmina clouded with brown darker on aplcal area,
with pale marginal apots betwecn the ends of the
veins, a large hyaline spot in the first apical cell,
all the velns brown set with fine granules from which
here and the.'e arise s=aall hairsi claval marginal
vein yellowirhewhite, black at apex, and the arsa
from apex of clavus to tegminal apex filled up with
blacki wings hyaline, veins brown abdomen above

brown to black, in female yellowlzh beneath, base of
veutral segments darker, in male piceous} legs pale
yellow, bases of tarsal claws and apur brown. Length

of the body & to 4,.5mm.

The gonitalia is near to Fluto but the styles differ
in having the basal portion loonger in proportion to
the apical portion alro differs, These differences

are bast seen in & side view of the styles,

fabitati~ Collected from Thatta, Chora, Mirpur Khas
(%est Pakiston) on ;rass and paddye.
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CEJUS CORONACELLA METCALF 1950.
ORTHOTYPE Coronacellu Xirkaldyl (Muir) 1917d:329
{(Cebellen ¥etce)

Head witl. eyes not broader than pronotumg
vertex lonzer than brosd at base, submedian
carina of vertex meeting before apex of
vertex; frons less than three timea as long
as broad, with einsle medien carine; rostrua
not attalning post trochanters; basad
segment of antennae little longer than broad,
distinetly larger than first. Lateral
carinae of pronotum stral:ihit or convex,

reaching hii:d narglin or very nearly so0.

Post tibiael spur teectiform, with 13 teeth
or more on wmarging basal segmsnt of post

tersl without teeth laterally.
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CORONACTLLA FROUTALIS METCALE:
Head with eyos not broader than pronotumi vertex
longzer than broad at base, submedian carina of
vortex meoting before apax of vertex; frons less
then thre~ times as lon; as broad, with single
median ¢arinsei rostrum not attainiag post
trocaanteri basad segment of antennaee little longer
than broadj wecond segment leas than three tines
as long as broadi distiactly larger than firste

Lateral carinae of pronotum streicht or convex,

reaching hind mirgla or very nearly so.

Post=tibial spur tectiform, with 43 teeth on
marging basad segment of post tarsi without teeth
latersllye.

Genital styles sinuate, elavate, spatulate at tipj
pysofer at base of styles with one pair of short,

rounded process, extendins about to base of etyles,
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TYPE

TYPE

TYPE

TYPE

LIDIRKTIA

SOGATA
LIBURITIA
SOGAT
LIBURNIA

SCGATA
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GYNUS SCGATA DISTANT 1906,
cogata dohertyl (n.sp.) 1906 Distant,
*nuna British Indla 3:471.
Sogata dobertyl 1907 Kirkaldy; Bulle
Hawniizne Sugar Ple. AS80Ce3:189,.
Sogota dohertyl (8ic) 1915 Mulre
Canadi:n “nbe 47:267
Sogata doughertyi (3ic) 1917 iuir, Froce
Hawailian “nt. Soce 3:221.

Souzata dohertyl 1919 Muir, Canadlen Ent.
51:8.

Sogata dohertyl 1928 Muir, and Giffard,
Bulle. Hawalii: n Su-ar Pl. ABg0Cs 15112

Sopata dohectyl 1935 Osborn, Sci, Surve
Porto Rico and Viruin Islands 148:282.

1966 Stanl, le-iptora Africana 43179
(goenen.) Zyuals Delphax Aucte Eguals
Embolophora 3tal (Errore):176e (K6Y)e
1873 Larschall, Womonclator Zoolosicus
18733369. .

1382 Soudder, MNomonclator Zoologicus
Unive Indext175. (Listed)o

1917 “uir, Proc. ldawslian ®nt. Soce.3s321,
5244

1975 llesse, Anne. South Africin XHus.23:169,
Fquals Zuobolophora Stale (Error)e

1935 (0sboTn, Ec!. Surv. Forto Rioco and
Virpin Ielands 14:234,:242,

1539 China, Anhe Mape WNate Hist. (11)
4256205850

1939 .loave, Nomenolator Zoolo.lcus 2:9%8,
194/) Ne ive, Nomenclator Zoologicus 4:216.

Head incluilng eyes distinctly narrower

than pronotumj vertex a little longer
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then broasd, slizhtly widened at baseg
sub-aedian carinne of vertex meeoting
vefore epox of vertox; faco very long
and narrower, moro than twice as long
ag broad, laterally and medially
atrozpl, corlivabe, frous not (hree
times ma lon., ag broad, with single
median carinaj rostrun not attaining
post troutantersy anteannae inserted
neur lower n .r3in of ayes, basal segment
fully twiceo usg long; as broad, éeoond
Joint much lunger than first aand
modevntely incrassete, seconl sagment
atleoant throe times as long as broadg
olypous slightly broader tuan facae,

latoerally and nodially carlunate,

Pronotum aebout as lony as vertex,
tricarinate, laterzl carinae of pronotum
stral ht or convex, reaching hind muarzin

or very ne 11y soj mescnotum tricarinate.

Tegmina longly passing apex of abdomen,
much longer tian brosd, the apex SoRO=

what conlcally rounded, veina loogitudinal
crossed boyond middle by an irregular
gseries of transverse veins, beyond which on

upper half, severanl obligque veins extend



109

to costal margin.

Prsterior tsmora unspined, post tidbial
spur tectiform with 13 teeth or more
on ruryin, besal segment of post tarsi

without %eetiht laterally.

Acdeazus heavily sclerotised, external,
short, tubular, laterally compressed,
without a basal procesay pyzofer varles,
but not folded laterally, without a

medioventral process.

Wulr ana Gi{fard (1924) have stated that
thiz group is a convenient dumplng ground
for sprecies which if placed in other genera
would break down their character; however
in their -iork they have largely eliminated
thls defect and with few exceptions have

assembled a homogeneous group of apecies.

Soxata is closed to Delphacodes but the

species are more slender, the head 1s
slizhtly longer and narrowed, and most
forms hive e little dorsal stripe. The
lrteral prouotnl carinse sometimes do not
reach the pocterior margin but they are

not tipghtly curved behind the eyes as they
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are in Delphacodes. [hLe facial carina is
varishl~ at point of the furcation but
this ia probably of little generic signie
ficauce. Thc male genitalia are simple
and are beat defined by refarence to the

illustrations of the apeclesd.

This genus is a convenlent home for a
certain number of specles with weak and
uncertain generic characters, which, 1if
placed in other genera, break down thelir
character. This has led fowler «¢nd others
to sink certain genera into one, theraby
bring’ ng together some totally different
groups of iansects and makliang thelr generic
chara:terization very difficult. With a
large group of species like we have in

Delphacodes, it is much the best plan to

the gendtype as far as possible, even 1f
we have o recognize one or more small,

waeak genera. It approaches Prokelisia

Osborn very closely.
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KZY C THiZ SPECIES CZ TIE GENUS SOGATA
I PaAKISTAN,
Lateral margina of face straight, face

broadest at apox, Lage truncator———mwmei,

Perasneres broadl:r truncata:d at their
apices and elon;ntod; Aedeegus short and
conical; anal sogrent short~——————w=Puganpe

I‘arameres thickenad, truncated at the hago.
Aeldeagus heavily sclerotized, external,
short und conficnl, without a basal procogse

Anal segment s.ort and ring likew

gtriatige e
Farameres bilobed and slightly asymetricel,

one of the arms 1s a 1little thicker than the
other one. Aedeagus heavily sclerotized,
external, short, tubular, laterally comprogssed,

without a basal procaess

=- eV,
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1917
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12

SOGATA PUSANA DISTANT 1912.
(Plate 14)

So;ata pusana Distant, Anne Mags Nat. Hist. (8)
t ™
Soggata pusana Distant, Fauna British India
5?%9‘;‘ Fl‘:g—.‘monuo.
ggqa;g pussna Fleotoher, Frocs. Ente Cone. Pusa
g -
Sogata pusana Xuir, Canadian Ent. 51:8
gata pusana !isra, Hem. Dept. Agres Indie Ent,
ol'e D13 3 lText Fige 1.
Sogata pusana Muir, Rece Indisn Muse. 241351,
Fage black with tha earination brownish
ochraceouns, the black stripes of the feoe in
Sogata Pugsana get narrower at the vertex,

clypeus ochraceous, vc:rtex cchraceous.

Pronotun and mesonotum oohracecus, the lateral
areas of tho pro and wesonotum more or leas

piceous.

Legs ochraceous, posterior tiblase with a
short apical mobile spur, with 19 teeth on
the spur.

Abdomen above bl-ck more or less transverse
testaceous, aear base and the lateral margins
minutely aspotted with the samo colaur, body
beneaath blackish,

Tegmina pale brownish, sub=hyalinc, wings
hyaline, the veins fuscous, wings broader
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but shorter than tegmine with a short triangular

cell nenr apex.

The param:res of Sogata pusana are broadly

truncated at their aplces and elongatedg

aedeagus short and conicalj anal segment short,

It i8 collected from Karachl, Thatta, Hyderabad,
Tharparker and Tandojame. It 13 a pest of Paddy
(Oryza sativua.); Wheat (Triticum sativa.) and

collectod also on zZrass,.



114

SBOGATA STRIATUS (Sp.novs)
(Plate 15)

Holotype (1 male); (raratypes 2.)

Cranium with black stripes on gena, frous and clypeusj
frons, clypeus and labrum dark ochraceous brown, vertex
brownj Qntennae inserted near lowcr margin of eyesg
basal esegment fully twice as long as broad, second
§>int much longer than first and moderately inorassate,

second segment at least three times as long as broad.

Pronotum about as lon us vortex, tricarinate, lateral
carinae of pronotum striaisht, reaching hind marging

mesonotum tricarinate.

Tegnina sub-hyaline, tinted wlth brownlsh ochraceous,
which becomes ¢ little darker on apical area, the
outer margln of which is broadly fuscous, inwardly,
linearly cennected with the aplces of the loogitudinal
velins, the longitudinal velns minutely spotted with

rﬁbous. Win:;s hynline, the velns darker,.

Posterior femora -insp.ned, post=tibiel spur tectiform
with 18 teeth, basal segment of post~tarsi without
teeth laterally.

Anal segment short and rin~ like. Aeleazsus beavily
sclerotized, external, short znd ccnical, without s

bagsal process; pygofer not folded, without a
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medio-ventral process, nocks on pygofer; parameres

thickened, truncated at the base.

Collected from Karachl, Thatta, Mirpurkhas, TandoJam
and Khirpur (West Pakistan). It infests Jowar
(Andropogon sorghum); Bajra (Pennisetum typhoideum);
and cheekoo (Sapata Spe.)e.

Th= status ol this pest will be determined in a feow
yoars which might bring out facts in relation to

seasonal and perlodic incidence.
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SOGATA TANDCJAMIENSIS (Spe Novy)
(Plate 16)

Holotype (1 male)t (16 Paratypes)t (10 Allotypes)

lead including eyes distinctly narrower than pronotumg
vartex a little long>r than broesd, sub-median carinae
of vertex meeting before apex of vertexi face very
long and narrow, pale brownishj smsll black spot on

cheeki the carination on face dark brownish.

Pro, meso and metanotum ochraceousj pronotum as long
as vertex, tricarinate, laterasl cariupe of proanotum
8lightly coavex, reachin; hind marging mesonotum

tricarinate.

Tegmen pale, veins fuscsus, a dark spot on claval

suture, wing ;s nyaline.

Posterior femcra unspined, post-tibial spur tectiformg
basal segment of postetarsi without teeth laterally.

Aedeagus heavily sclerotized, external, short,
tubulnr; laterally compressed, without & basal
process; pyzofer not folded laterally, without a
medio=ventral processgy parameres bilobed and slightly
agymmetrical, one of the arms is a little thicker

than the othor one.

sogata tandojamiensis is widely occuring in Hyderabved
and Tharparkare It i1s a major pest of paddy (Oryaza Sp.)
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and Wheat (Triticum Sp.) in said districts.

This specles can sasily be dlstiniuished from
S.striatus and S.pusana by the presence of a
small black spot on cheek and & dark spot om
claval suture of the tegmlina and bilobed
paramers whilch are asymnetricolly thickened.
It is m mechaulcal carrier of & plaant disease
(Black fungug) or Red Rice ia Thatta esnd Lower
S8ind districts.
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GENUS NUMATODES FERNAH 1964.
Numatodes antricauda Fennah 1964 : 146.

Head not as wide as pronotum, in profile
subacute. Vertex longer than broad at base,
basal compartmsnt wider at hind margin than
long in middle to fork of Y~-shaped carineg,
frons fully twice as long as broad, widest
near middle, medlan carinc narrowly forked
at about two-fifths at from basej; antennse
with basal segment cylindrical, about as
long as broad, second segment about thrae
times as long as first; ocelli distinct.
Pronotum with disc longer in middle line than
broad at anterior margin, lateral carinae not

attaininzs hind mergin,

Profemora longer than procoxae, post tibial
spur moderately thin, with about thirty
tooth,

Anal ssgnment of male moderately short, collare
like, lstercapical angles aprarently not
produced. PYygofer short, lateral margins of
pyzefer each lateroventrally produced
dorsocaudal in shiallow triansulate lobe,
Aedeaua rati:er lony, tubular, laterally

comprossed, acute at arex; Genital styles large.
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The deeply forked frontal carina and pattern of male
genitallia serve Lo place this genus in the

Dicranctropias group. The short cylindrical first

antennal sezment sBuffices to seperate 1t from

Phyllodinus and its ailies. Prom Dicranotropis it

differs in more delicute structure and in the thirtye
toothed calcar. It is perhaps nearest to Thriambus,
but stands apart in the relatively elongate vertex,
the shape of the frons, the exceptionlly short

basal antennal segment aod the pattern—or the male
genitaliae. From Numata it differs in the relatively
much shorter first antennal segment, in genitalic

pattern and in bodily size.
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NUMAVODED 'QJ'LDRII. (n.Bp.)
(Plate 17)

Holotype (1 male); Paratype (3 males)

Vertex longer sub=1:diilly than broad at base (1.211),
strongly roundin; into Irons, rather narrower at apex
than at base, lateral margins almost straight, aplcal
mar-in convex—=trunccte, with sube=amcdi-n cariuae
sli " tly prominent, Y-s)apad cariuna moderately diatinct,
sub-medi:n carinae unitinz; on frous, basal compartaent
of vertex wider &t bind margin than greatasf length
(1781), and then medinn length (nearly 211), frons

in midile line lonzer t'an wide at widest part (2.211),
widest at two=thirds from basc, lateral margius
distinctly convex, medinn carina forkod at two=fifths
from baseg clypeu: at base not wider than frons at
8pux, post=clypeal disc as long as broad at base, ia
profile elmost atraight, anteclypeus in profile
moderately ourved caudad, so that outire clypeus in
profile is shallowly convexj rostrum surpassing
neso=-trochantersg antenna attainin; fronto=clypeal
suture, basal seyment as lon; as broad, second segaent
longer than first (3:11)} ocelll distinct. Pronotum
with disc longer in midile line thaa broad at anterior
mar:zin (1.3:1), lateral carinae strongly divergiag,
not attaining hinl marzine Total length of mesounotum
looger than that of scutellum (2.511).
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PYost=tibial spur with 32 teeth.

Testaceous} eyes and ocelll dull red, mesonotum Just

. oltside lateral carinae and pronotum immediately
Yehind eyes, stramineous; legs and abdominal sternites,
pale teataceousj genitalia, except pygofer dorsally,

castaneous piceous, paler on ventral surface.

Anal segment of male moderately shert, collar=like,
lateroapical anglee apparently not produced., Pygofer
short, posterior openiny as long as broad, dorsolateral
angles stroa ly produced, acute at apex and inflected
to meet in middle line, enclosing acal segmenv,
laterael margins in yrofile concava, dlaphragm with
dorsal marglin deeply excavate in a narrow U=shape,
lateral margins of py;ofer each lateroventrally
produced dorsocaudad in a shallow triangulate lobej
medioventral process obsolete, Aedeagzus rather long,
tubular, laterally compressed, acute at apex, with a
slender flagellum arising;; apically and extending
cephalad above aedeajus. Genital styles large, basal
portion stout, granulate, stron;ly setiferousj thence
angulately bent cephalad st middle and recurved
laterodorsad at apex, smooth, and tapering in apical
third, subacutely rounded at tip.

Male (macropterous): leugth, 1.9mm.; tegmon, 2.5mm.
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Thia specier is well distinsuished by the unusual
form of the pygofer.

Habitati= Collected from Comilla (East Pakistan)

on grasse
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GENUS UNKANODES FENNAH 1956.
Unkana saporona Mats. 1935 : 74.
Unkanodes Fennah for Delphacodes gggpgﬁﬁg

Mats. 1956. Body slenderical.

Head a little narrower than pronotum, Vertex
width at base not exceedinz the width of eye.
Vertex shallowly rounded at apical mergin and
longer than browd; carinae of vertex and froas
distinct. Frons longer than broad, with median
carina forked at extreme base. Antennae
cylindrical, basal segment two and a half times

as long as broed.

The combined lengtn of pronotum and mesonotum
is equnl to thec meximum width of latter.
Proaotuw tricarinate, laterad discal carinse
almoet straight, slishtly curved laterally, not
reaching hind margin and not in line with
resonotal carinae., Kesonotum longer than bead

and prounotum toget:.or, tricariuate.

Legs teret, not at all compressed, post tibial

calcar with about twenty tvo teeth, basal segment

of post tarsus devoid of spines,

Tegmina sub-~hyaline.
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Parameres bilobed, each lobe hooked at the
aplces, anal segment short ring like, aedeagus

short ana pointed tube, caudal hooks truncated.
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DNKANODES CORNICAUDATUS (Sp.n.)
(Plate 18)
Holotype (Male), Paratype (25, males), Allotype 503

Oranium wlith black stripes on gena, frons and clypeus
and labrum dark ochraceous brown, vertex darkx brown,
antennae with second segment black with terminal

setna.

Mfesotergum black and meet at the centre, lateroter=~
gites black in colour, protergum dark laterallys;

nmesoplurites dark prothoracic sclerites dark.

Tegmina sub=hyaline, s black spot on thue middle of
the anal marzin of the tegmina, this is the chief

characteristics of the species,

Legs ochraceous, tibisl apices black, 22 teeth on
the hind tibial npical mobile spur,

Parameres bilobed, each lobe hooked at the apices,
anal segment short viuz like, aedeazus short and
pointed tube, caudal “1o0o0ks truncated, three spines

on the lateral side of tiie asdeaus.

This specles 1s an important pest of potato
(Solanum Sp.); Maiz (Zea-mays.); Cabbage
(Brassica Sp.) in Quetta and builds up a big
population during August and September,

Habitat:= Collected from Quetta, Zisrat, Sawat and

Muree (West Pakistan) on wheat, !Malz and Potato.
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GEXUS DEL 1Y FTABRICIUS 1798,
HAPLOTYPE Delphax erassicornis 1839 Spinola, Anne

Soc. Ente. France 8:3%6.

TYPE Arseopus eraesicornis 1850 Duponchel,
Reve Zoole 21204,

TYPE Araeopus ¢raseicornis 1901 Kirkaldy,
Zntomoloyist 343340,

TYPE Araeopus crassicornis 1903 Xirkaldy,
Tntonologist 361215,

TYFE Araeopus crassicornis 1912 Cshanin, Xat,
Palaarke. iHemipe«177.

TYPE Delphax crassicornis 1914 Crowford, lone
Delphacidaej 603,

TYFE Delphax erassicornis 1915 Bergroth,

Canadinn Znte 471215,
TYPBE Arseopus crassicornis 1915, Kuir,
Conadian Eat. 47 1261,

DELTHAX 1798 Fabricius, Sup;ple. Entomologica Syst:
51ﬂ:522 (GenunSo
1820 Goldrusa, Handbuch der soolozic 1:209
(Described).
1835 willson, Treatics on inseots 3203
Notes). :
ARAROTUS 8329 Spinola, Ann. 50c. Ent, Frauce 336
(Gsn.ng 204 (Key).

1867 Dallas, z00l. Rec«3:559. Equals

R
nn, Aobe Moge Nate Histe(11)
4.584 (Listed)e

1939 Neave, Nomenclator zoologicus 11272
(Listed).
Body large, atout; hesd large, about as

broad as prothorax, rather weakly carinateg
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vartex broad, as broad as lons, rounded
iafront, scarcely produced before eyesj
frons broad, sides rounded or anguluate,
longer tnan broad, tricarinate; antennse
long3I follaceous, not flat, rounded
outward along centre, thin above and
belowi;II nearly terete, asperose, o

little shorter than I, Eyes large, deeply

emarginate below.

Pronotum lous, lateral carinue usually

flexed outward, scutellum tricarinate.
Tegmen setigerous,

Legs vory elonjzate; fore femora compressedj
hiand tioiase long, bispinose; calcar very
large, tectiform, deeply concave on one

surface, m:rzin finely deuntate.

In the form of the antennae this genus
resembles Aelraca, but it is very distinect
in the form of the calcar, as well as in
some other characters. It is ver; apparent
from the original description of this

genus by Pabricius that his type species

is not congeneric with the large group of
specice which have been for a long time

erroneously called DILPHAX, or LIBURNIA



128

by others. IXIn 1839 Spinola erected a
new gonus, ARADOPUS, and indicated as its
type species Fabricius's o0ld species,

Delphax crassicornis. THis species happened

to te the type of DELPHAX, however, and
thereforc the latter must replace the

other as the accepted name for these

gspocies related to crassicornis.
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DELPHAX QADRIT (Spenovs)
Holotype 1 male.

Length of body &mm.; width of vertex 0.29; width of
frons 0.313 antennae, 1,0.08, 11,2.8. General colour
1§73t yeliowlisi: brown to brownj dorsum usually with

a long whitish vitta exteniin; from vertex to tip of
soutellum and ap; e.rin; to b2 concinued on to the
whitish marzino of clavus when elytra are closedg
vitta variuble in dictinctnoss, often rather broadg
frons and clypeus usually blackg elytra usually

14 :ht drown, occasionzlly darker, with a more or lesa
prooloent brown macula alon;; membrane slihtly behind

middle and often extendin : somewhat on %o corlum,

Head narrower than pro=thorax, stronzly carinate,
projecting beyond eyes at apex {or about one-third

its lengthj vertex longji narrow, about one and a

half times as long as broad posteriorly; frocs
narrowed above, sli;htly but quite asbruptely broadened
to ocelll, thence parallel to apexi; median carina
sometines forked a little below apex of head. Antennae

rather short, 11 tbrec times as long as 4.

Thorax lonzj prouotum modorately loiy;, scarcily as
lonz aas vertex, lateral carinae srcuiatee Legs

slender; calcar larfe, half as lon; as basal tarsus,
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pubescent, Elytra narrow, long, subhyaline.

Male pygofers larget rnal tube with two long, acute
processes on ventrsl marging genital styles large
at base, abruptly narrowed midway, thence deeply

emar;;inate, sinuate, acute at tip.

Habitat:= Collected from Quetta (West Pakistan)

on cabbage.



131

GENUS SGUATILLA FERFRAH 1963,

Fennanh, 1963 : 48, Orthotype, Delphax furcifera
Horvath, 18993366.

Small, 3e¢5=4,0mm, including tegmina.

Body slendor, total length, iancluiin: tegmina, about
four tinmes with a level of tesulne.

Vertex longer thnn broad at base, lateral marins
carinate, parallel o~ nlightly conversgent distad,
apical margin trunc te, wi:h submadiazn carinae
slizhtly prominan:, posterior narzin transverse,
submedisn carinae distinet, sharp, arising from
lateral margins nenr middlo =n! convurging distad,
menting in basal part ox frons, Y-shaped carina
digscinet but not promivant, posterior compartment of
vertex based of thias carinn 1¢5~1.8 timee as broad
as base as lon; in middle line to fork of Yeshaped
carinaj vertex in profile very shallowly .convex,
evenly or subacutely rocundin:; iato fromsj froas
longer than bmuad, basnl -nd apical margins truancats,
lateral margin.; carin:te, almost strnizht or weskly
convex, parcllel or fe~bly divergent to apical third,
then incurved; profile flate or shallowly convex,
medien carina of frons sharp, percurrent, narrowly

forked basally; clypeus about as lony as fronsg
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' postelypeal dise as lony as its b-sal width, lateral
ecarinae somectimes appnrently continuing line of
lateral carinae of frons, sometimes continuing line
of obliguc carinae of genae, in which clypeus is
basally wider than frons at apexj anteclypsus not
quite as long as basal portionj entire clypeus in
profile shallowly coanvex, sometimes rather strongly
convexj rostrum short, attaining mesotrochanters but
not post=trochanters subapicnl segment slightly
longer than apical segmeant slij;htly longer then
apicalj genas more or less broad, obliquely tranaverse
carina always d.stinct, lateral ocelll well developed
eyes reniform, more or less deeply incisped below,
antennne little surpassin;; froantoclypeal sguture,
often scarcely at:ialnin;; it, basal saegneat cylindriocal,
lon ;er than broad at wideat part, rarely twice as
longj second segment lunger than first, betveen 1,511
and 211, oylindrical, distinctly thicker then first.

Pronotum in middle line slightly or distinotly
shorter than vertas., anteriorly shallowly produced
between eyes, posterior mur;ian shallowly anzulately
exoavate, disc tricarian-te, =with two impression,
lateral carinae of disc diver  ing basad, rarely
straight and almost rttaining hind mar:in, usually

more or less concave .nd bocoming obsolete distinctly
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before marging mesonotun broader than longz, latoval
narging snbangulately concave, disc tricarinate,
wedian carina becoming obcolacte before scutellum,
lateral carinae more or loss strongly diverging
basade

Legs moderately slendcr, profemora slightly longer
than procoxa, protibise a little longer than
profomora. Iost tlblae cach approximately ten timas
&s long as wide.at nidile, with two spines lateralldy
and fine apically, post Larsil about as long as post
tibiae, basmal sagment as long as other two together,
post tidbial spur thin, foliaceous, rather largo,
with a narrow minutely sotose, marginal band and
17-22 black minute teeth arranged in an even row, .
spur not nearly extending as far as the midile spine
of the basitarsal apicnl series, basal metatarcal

segmant with aeven spines, second segront with fours

Tegnina relatively lony, about 3.5 times as long as
wide, more or lras decply rounded apically. 3¢ + R
forked near riddle of %eon, level with entery of
claval vein into com:lscural margin, N forked ab
nodal line of eros:. velis, Cu 1 forked, slightly
diastad of level of .3 +« B fork, ell between cloval
veins as long a3 cowudn claval vein. Wings well

devclopeda
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Anal segment of male collar like with o palr of
moderately long rathor slender, spinose processes
arising close to midile on distal margin, directed
ventrade Py;ofer moderately lon(;, posterior
oponing broadly rounded or lozeouge-shaped, slightly,
lon;;er dorso-ventrally than broad, diaphragms
noderately narrow at itg aildile, sometimes a very
small medioventral process prosent. indea us sinple,
tubulnr, usu-lly sinuate, wit.. two more or less
couplete rcws of te:th, oce oblijuely on left side,
orifice often termiral on left side. Genital styles
rel- tively shirt and brond, f{luattened and distally
furcte, or voderately long stralisht and tapering,

moderately distade.

Female gonitalia rather elongate and narrow. Seventh
sternito not produced caudad in a lobey ovipositor
with their valvulae narrow, gradually and evenly
widenlng basal halfj lateral apicas of eighth
sternite in ventral viesw, proluced mesed at base in
rounied lobe, inner margin slmost straizht, distal
marzin very oblijquo and shollowly convex. Second
valvulae moderately brosi, straicht or curved in
profile, dorsal mar in distinctly elevated at basal
end ol rows of teethg teuth small differin: 4n form
and degree of inclinativa betweon base and apex

of rowe
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KAY 20 THZ SPLCIES CF THES GENUS S0Gililu.a
IN PARILTAI,

Roatrum reaching to mesotrochanters, short
in re<lation to lengt. of frons and clypousg
slondor, delicately fomed species usually
with a pale median stripe on head and

thoruxe. 2.
Aedeagus with teoth. — g
Aedeapus without teaeth )

Aedeagus with a row of fourteen to seveantaen
snall teeth runninis from the dorsal aspoot

near apex across the laft side to veniral

aspect near basce. furciforoe

Aedeagun with about twelve coarse teeth
obliquely troversing left side and five or

kolopl.one
Aedesgus smell, straight, tubular, orifice
at apex, at the base on dorsal half produ~
ced and striated as 1f composed of lanminao

paludugje

I aw

Aedla-gus with about twelve (aath

oblifyu& Pow o Lefl

awd  aboul eleven

lowerp -marsu'-» e e e e . l.v\Ji-{ubc\'hro_-
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SOGATELLA FURCIFERA HORVATH 1899.
(Plate 20)

Delphax furcifera Horvath, Term. Puzetek
EZ?-“?T-Z. FIS- lo (n.ap., Japan 1llustrat0d.)
‘3 .

Idburnia furcifera Matsumura, Ent. Nachr,.

t . Equals Dalphax furcifera Horv.
Liburnia albolinecsa Fowler, Biologla
Centrall-Americana 1:135; Pl.13, Figs.14,
14&, be (n.sp). ] )

Delphax furcifera Matsumura, Annot. Zool.
aponenses 5355,56,88,89. (Iisted).
Sogata distincta Distent, Ann. Mag. Natural

Btoryo (E}g:l;'l. (n.Sp.)=192.

Sogata pallescens Distant, Ann. Mag. Nat.
Mst. (EE:W?. e BPe

Megamelus alholineosug Crawford, Mon. Delpha=
cfgaezgﬂﬁ; A48, fip. N.:1604, 608. (Key).
Sogata distincta Distant, Fauna British India
E:qnﬁ.

Opiconsiva colorata Distant, Trans. Linn. Soc,
Egnaon Zool. : ; Pl. 50, Figs.11, 11a.
(n.ﬂp.)

gpiconsiva insularis Distant, Trans, Linn.
So¢. Londo:n Zool. 1731303, P1l.50, Figs.12,

12a. (ne.s8p.)

Sogata ‘urcifera lever, Agr. Jour. FiJi 10:83.
EEEEIE,ﬁeI Fax kolophon Kirk,

Delphacacodes furciiera Clausen, Entomophagous
Tosects TOROT T8, 518; Tig.M9a. (Parasites,
illustrated).

Length 2:2.5mm. Yellow to brownish with
yellowish median stripe. Face and clypeus
ochraceous, vortex creamy white. Pronotum
crearn, white, mesonotum black broadly
lonzitudinally and centrally creamy white.
Faclal carina often forking at level of
antennal bases. Lateral carinae of pronotum

seldom reaching posterior margin. Fore wing
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clear with s dorsoapical smoky area present,
gub=hyaline, tinted with brownish ochraceous
which becomes a litile darker ou apical area,
the outer margin of which broadly fuscous
inwardly linearly conuected with the apices
of the loagitudinal veins, minutely spotted
with fuscous, an elongated marginal piceous
spot near apex of clavus, wings hyaline,

veins dark,

Pygofer rounded, slightly wider than long,
margins entirej anal emargination large,

anal anzles not prominent; diaphragm short,
mid {le of dorsal margin roundly emarginate,
the edge thickened and sub-crescent shape

with thehormns rounded and projectins above

the marging there is a small projection on the
basal margin of the foramen of the diaphragm,
The ermature is liable to slisht variation, so
is the projection on the foramen. Anal segment
median size, two large, strong splines on the
ventral margio with their bases falrly wlde
apart. The genital styles are flat, short,
broad, the apex bilobed.

Aedeajus slizhtly flattened laterally,
slightly zurved, in lateral view base broadest,

apex pointed, orifice ou side at apex, a row
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of fourteen to seventeen small teeth running
from the dorsal aspect near apex across the
‘lert aide to ventral aspect near base; a

few small teeth along the middle of vertral

aspect,

It is nearly a cocnopoliton species and is
likely to be found evontually in Eastern or
Southern Zurope. The authoress have seen
specimens in British luseum (Natural Hiatory),
London, from Jayan, the type locality,
Formosa, Philippines, South China, India,
Ambonea, German, F1jil, Maxico, Florila, Cuba,
Zurmuda, Brazil, Central America, Nigeria,
Sgypt and JSeychelles. It is therétoro not
structure and colour then in any other
species that we have exanined, the proportional
longth of the vertex and the condition of the
lateral pronotal carinae are both variable.
But this does not Justify us in sinking a lot
of quite different groups of delphacids into
one genus. There is also variation in the
pygofer and genital styles, iipecimens from
the West qnd North ./'esct pacific have the

apex of genital style fairly narrow and the
two prongs near together, where as those from

the South West pacific, the American coniinont
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and adjoining Atlontic lslands and Africa,
have the apox puch wider and the prongs
wider apart. There is also adight
ditference in the armature of the diaphragnm
and in a small projection on the ventral
edge of the foramen of the diaphragm.

This species 1s widely distridbuted in West
Pakistan and is collected from Abbottabad

in the North and from Thatta and Karachi in
the South. It also prevails in Tandojanm,
(uetta, Mirpur Khas end lyallpur, Ghulasmullah,
It has been ascertained by the authoressa that
sogatella furcifera is a serious pest of
wheat (Triticum sativum.) and great Millet
(Andropogon corghum,) in Tandojam, Lyallpur
Ghulammullah and lidrpur Khas. The out broak
starts in the begining of the rainy season
and the population becomes widely spraesd
during September, The late sown paddy

(Oryza sativa,) rcceivas the i?ious damn 0.
Hore than two —enorations appéar during

July to October. In Therparker and lyderabed
Districts these hoppers attack wheat
(Triticum - sativun.) crops heuviiy during
winter. ogatella furcifera may subsit: on

some rasges other than rice.
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BOGATELLA LORGIPURCIFERA (ESAKI & ISHIMNARA.) 1947
(Plate 29)

Delphacodes longifurciferg (Zsaki & Ishihara.) 1947«

Vertex longor submedially than broad at base (Betteon
1.4:11 & 1.5:1), moderately declivous, subrectangue
lately rounding into frons, rather narrower at apex
than at base, lateral margins almost atraight,
apical margin truncate with submedian carinae
slightly prominent, antorior arms of Y-shaped
carina distinct, median stem weak, sub median
carinae only narrowly eseperated at apex of vertex
basal compartment of vertex wider at hind mar in
than greatest length (1.4:1); frons in middle line
longer than broad at widest part (2.331), widest in
middle third, lateral margins only very shal'owly
convex, modian carina simple, narrowly formed at
oextreme baset clypeus at base not wider than frona
at apex, post clypeil disc at base not as broad as
long in middle line (1:1.2), in profile very weakly
convex, anteclypeus moderately convex; antennas
attaining frontoclypeul suture, basal segment
longer than broad at apex (1.3:1), second segment
longer than broad ac widest part (2.6:1) and longar
than first (2.6:1), the seoond segment distinctly
expanding distad,
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Fronotum with disc lon '»r in middile l1lina than wide
at anterior margin (1.9:1), lateral marging stroicht,
diverging laterocaudata, not attaining hind aarging
total length of mesonotum 2.7 times lensth of

mesoscutellunm,

Post tibial spur about tuo-third of total length
of basal metstarsal segmient, with about 20 teeth

on nargine

Te mina macropterous as in Jogatella kolo ®

apical margin decply rounded,

Head with carinae crean;y or white; disc of frons
betwecn carinae and disc of clypeus very lightly

or even moderately, suffused unevenly with fuscous,
antennas testaceousi median portion of diso of
vertex and of mesonotu:, mesoscutellum and pronotun
Qxeept immediately behind eyes, while or creamy-
white tegulae and dorsoclateral angles of pygofor;
pale atramineous or sorded white; mesonotum with
poaterolatersl margins tawny, sometimes irregularly
suffused fuscous, latcral fields of mesonotuun, and
plenritos. 't 1o nt'in their nid.le portion, and
abdonen, fuacous, fore axd middle legs pallid, a
little infumed, hinl legs stramineous,

Tegmina byaline, with « voro; faint tawmy yeliowiah
suffusion,
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Male genitalia clossely similar to those of
Sogatella vibix. Iysofer with dorsolateral

| engles not inflected, genital styles with mesal
(inner) margin subrectan:;ularly produced in basel
half.

Habitati= Collected from farachi, Thatta, Hyderabad
Mirpurkhas (West Pakistan) Reagpur sod Dscca (East

Pakistan) on Jowar, Theat, Paddy ~nd grasse.
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SOGATRLLA KOLOPHON KIRKALDY 1907.
(Plate 22)

'1907. Delphsx kolophon Kirkaldy, Bull Hawalian Sug.
FI.Ea-oc. 1573 P1, 15, Figs.9111s(n.6p.)
1916« Delphax kolophon Mulr, Philippine Joure. Scie.
1
1917« Del ha; xolophon nuig. Pigo. Havaii:: Ente B0cCs
338, To Laigamelus furcifera Horvath.
1920. Megamelus E%Eo hon Mulr, Duil. Eate. Res.10114833
- GLaB)e

1929, (Sopata furcifera) kolophon Muir, Anne. Ha3le Rate
Alate. (1 1272, {Comparative note).

1933, De}ﬁhaf kgloghgnaga:;g:::;ngu%i;t?con. Iodochine
1935« Delphax colo Eon (EIET'UEB3Fn. Sci. Surv. Porto
RIc6 and rgin_1slands 143203, To Sogota

furcifera (Sic.) Horve

Vertex longer subiecdially than broad at base
(1.231) evenly rounding into froms.~ Slightly
narrower at apex then at base, basal compartment
of vertex wider at hind morsin Chan greatesat
longth (1.5t1) and than medi:n leagth (1.8:1)
frons in middle line longer than wide at widest
part, widest at two~thirds from base, lateral
nargins almost parallel, medion carina forked
at one~seventh from baseg clypegus at baase
8lightly wider than froas at apex, postclypeal
diso as broad as lon3 in nmiddle, anteclypeus in
profile shallowly convex, profile of entire
clypeus only moderse%ely convexi antennae
reaching to froatoolypeal suture, basal segmeat
longer than bread (1.6:1), second segment twice
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as long as first,

Pronotum with disc lengor in middle line thanm
broud at antericr = r;io (1.1:1) lateral
carinae almost straizht, stronsly diveriing
based, not acarly atteining hinl mar;ing total
median lenit.. of mesonotum exceoding length of

mesoscutellum. Post-tibiel spur with 19 teeth. /

Taestaceous, or sordid straminsous; disec of
vertex, pronotum =nd mescnotum, yellowish whila,

lateral flelds of rnnsonotum orange bro-n,

[T PO S ——
mra- . g

procoxae and mesocoxae, pleurites, abdonen,

except laterally, and py:jofer fuscous. Tegninas

hyaline, a faint suffusion in posterior half,

fusoous, winza hyaline, velios 1li:;ht brow.

Pygofer a little loo;er thrn broad, in profile
in upper mnr.:in sli htly declivous, dorsolataral
an:le dlstiretly prcduced caudyad. Geniteal

st ;le shorty each with outer apical angle
broadly and strou:ly produced, acute apically.
Aeden ua w;th about 1.2 coarse toati: obliquely
traversing left side and 5 or 6 teeth along

vent: al mar:ine

Members of this B;ecies ere most readily

recosnised by the proportioas of the vertex,
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the sordid coloratiou of the intercarinial
areas of the frons and clypeus by the 1light
orange broun tint Of the lateral flelds of
the mesonotum and the dilute fusccus suffusion

alon:; the posterior half of each tegmen.

Habltat: Collected from Comilla, Cox's
Bazar, pacca, Dinaj pur, Rang pur, Jessore

and Khulna (East Pakistan) on grasc and Paddy.



1910
1916
1917
1917
1922
1924

1927

BOGATELLA PALUDUL  KIRKALDY 1910

Kelig&; paludum Kirkaldy, Faouna Hawaiian Supple
: e DefDs

Eelisia palndum Huir, Froc. Hawalian Ente. 50Cs

t . .
Kelisia paludr'm Giffard, Proc, Hawailan Ente
ﬁh
K i 1 aluduz Eulr, Froc. lHawalian. EnteS50Cs

518, 18a, 1330:2985311.,

P ud Giffard, Proc. Hawailan Eat,
Boo. % ﬂH ’

Sogata paludum Nuir and Giffard, Bull. lawaiism
Sugar PK L foo. 15513'h§1£§id§igs. 1372135,
nquals alis gﬁ%g um Kir *

Egta aludu rulgoroidea of 3amoasi1le
E&Ld urt Kirk,

The opening of the pygofer wider than long,
round, anal emargination large, angular and
produced; diaphragm siiort, dorsal margin
U-ghaped wit!: a conical projection in middle
wihich has a curved line of small teetu rumning
from apex to each basal cormner and a few
gscattered arounu tho dbase, Anal segment large
with two large, latcrally flattened spines
which in lateral view have their bases projcdte
ing consideradbly bsyond anal segment. Jenital
styles flat, fairly broad, apex truncatc with
the outer corner roundand the inner cormer
produced, basal angle rounded, curved with a
foew miaute teocth on the margin, apical of
basal angle the inner margin concave, cutor

nargin nearly straight or slightly sinuato.
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Aedeagus small, stral-:ht, tubular, orifice at apex,
at the base on dorsal half produced snd striated as

if composed of laminae.

This especies has a wide distribution in the pacific,
being known from Hawall, Latean, Fijii, Australia,
Pblliippine, Java, Ceylons This is the first record
from Pskistan.

Habltati- Khulna, Cox's Bazar, llemonsingh, Comilla,

Dinajpur {Eas$ Takistan) on grass and paddye.
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ORTHOTYPE

TYXE

TYPE

TOTA

GENUS J0YA PISTANT 1906.

Toya attenuata (nesp.) 1906 Distant
Fauna British India. 3:1472.

Toya attenuata 1915 Muir, Cenadian Ente
87:267.

Toya attenuata 1924 Muir, and Giffard,
3ull, Hawaiian Sugar Pl. Assoc. Div,
Znt. 15:18,

1906 Digtant, Fauna British India 31472,
(gene.n.) 1465. (Keig.

1912 %atuorhouse, Index Zoole Noe11.19121
304 (Listed).

1915 kuir, Canadisn Ent.87:212, 267
(mstﬁ).‘m.

1915 Schumacher, Mitt. Zool. Kus. Berlin
81132 (Listed). _

1919 Luir, Canadian Et. 51:8. (Notes),
To D acodes Fleb. (Error).

19 r and Giffard, Bull. Hawaiian
Sugar Pl, Asaoc, Div. Ent.15:18, To
Delphacodes Fieb. (Error).

153; ﬁﬁtaumura, Ins. Hatsumurasna 10378
(Lieted)-

Hood with oyon not broader than pronoturni,
vertex narrower, & little loager than
broader, with o transverse ridge betweaon:
the eyes, behind which the surface is
quadrangulorly foveate, and infront of
which it i3 tricarinate; the apices

of the carinae being distinctly promie-
nent, sublateral cerinae of vertex

nanting at spex of vertex or on base of
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frona, vertex not longer than broad at
banet froe long and narrow, more than
twice a8 long as broad, medislly and
laterally carinate, the central caring-
tion furoate at base, moderately ampliate
on posterior halfy frons with a single
nodirn carina olypeus tricarinatejg
antennae not slender, scarcely or not
surprisin-ly frontoclypeal suture, basal
segmeat of antennae not three times as
long; as broad, necond Joint of antennae
slightly more than twice the length of
the firset. Pronotum slizhtly wider than
vertex, betwesn the eyea truancate,
tric:rinate, lateral pronotal -carinae unot
very atrongly divorgent or, if so, then
no. straizht its posterior margin
concavely sinuate, lateral carinue of
pronotsel diso curved laterad or if
straight extending dircetly towarda
tegulaey, no white medinn stripe preseunt

dorsally; mesonotum tricarinate.

Tegmina about twice as long as body
apically rounded, the veins longitudi-
nally, crosged beyoud middle by an

irregular series of transverse veins,
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on apical area three oblique veins

extend to costa.

Posterior tiblae with two epines, one’
before and the other near épex. ard with
a lonyg robust apical, mobile tectiform
spur with fewer th.n forty teeth on
marging “asal segment of post tarsi with
out teeth laterally, slightly longer
than the other two together.

Abdomen of female in ventr-:l view not
narrowly triangular in out line, but
more bluntly rounded distally.
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KEY 1O Tk SPRCIES OF TN GENUB TOYA
IN PAKISTAN.

. Vertex with a transverse ridge detween

oyes- 2e

£(2)e Aedeazus ovate in cross-section, slichtly
sinuate, broad at base nnd narrowed in
basal thirdjg doraai spur prosent prespie
cally; orifice apical attenuata.

2(3). Aedcagus tubular, thin, curved dorsal,
orifice 2t apex, two small spines necar
dorsal n-orgin of orifice aud a small one
on loft side sliutly bofore mpex, & row

of sors ning spincs on ri:ht side about

mlidle -—albinotagg,

3(2)s Aedeaguc small, sub=tubular, lorgest at

base, stralsht, orifice at apex, a few

small spionns omn dorasl aspect near

apex propiuqua.




152

TOYA ATTENUATA DI3IT NT 1906
(Plate 28)

1906, To attonuata Distant, Fauna British Iaila
e . (n.Bp.) Illustrated.
1919. T attenuat& tuir, Cnunadian Ente 5118,
T Ue

E ncodes attenuata Distant.
1926, To 3 epuasa EEI Ann. llage Nate Histe.
uf'ted). To Delphacodes propingua

VYertex of hoad piceous, the ridges brownishe
ochracecousi eyes dull black, th-ir extreme
margins brownish-ochraceousj Face black with
the carinations dull ochraceousi clypeus
8imilnarly nnrked and colored as facej pronotum
piceous brown, the carinations dull occhraceousj
mesonotim plceousgi the carinations and extreme
lateral areas dull ochraceousj tegmina hyaline
with an ochraceous tint, the veins pale
fuscous, legs yellowish with the tarsal claws
black} length inclulding tesmen 3mme

Nale anal segment snmall dorso-poaterior spines
loug, slender. Pyzofer usually greatly
olonated at dorso-«posterior an;’les. Usually
curved inward, but sometimes much reduced and
little curved, Style broad, flat, narrowed
towarde apex whers 1t is sli ;htly broadenedj
apex truncate with inner ani;le sli:htly more
produced than outere. Aedea us ovate in croase

aectiont 8lizhtly sinuate, broad at base apnd
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narrowed in basal third; dorsal spurs

present preapically; orifice apical.

Habitat:~ Rajshabi (East Pakistan)

on grass,
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TOYA ALBIROTATA CRATRORD 1914.

(Plate 25)
1914, Magamelus teapas albinotata Crawford, Mon.
’ elphac ae:EgU (n.var.)
1924, Delphacodes albinotata Muir and Giffard,
EuIE. Hawalian Sugar DPle ASsoce 151364
ptof}. Gig- 46‘ Pt.s, Gig. 100, Equals

llegamelus teapas,
1925, 50525303308 ilucida Osborn, N.Ys Acad.
Cle t ™

[

Average iength 2.4mme.} width of vertex 0.17}
width of frons 0.20; 1st. antennal segment 1mme,
2nd. 0.19mm. General color glossy black to dark
brcwn over entire b.dy surface except pronotum being
brown over eantire hods svrface excapt pronotum being
whitish atleast on posterior half or more; genae
pleg antennne and legs yellow; elytra black, except
aatarior corn:r of corium and anterior third of
membronce yellow to hyalinees Heud short, narrower
ti..n prothorax, rather weakly caria/tej vertex :shortg
frons rathar long, sides almost straishty rectilinear,
more than twlce as long as broal, rather weakly
carin:tej anteunae reachins to olypeus. 1st. segment
sbout half as lon.; as second. Dorsum weakly carinate}
elytra rathar gloscy, veina distinctly setose, typical
in venation. Lej;8 moderately lon';, slenderj hind
tihiae lenger than femorag calcar lon;, aoute at tip,

nargin finely duntate.

Opening of pycofer about as long as broad, marging

entire, round, anal emargination large, wide, anal
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angles round, not produced. Diaphragm short,
dorsal margin widely U-shaped with slightly
sinuous, no armature but the middle slightly
projecting 1lip shape. Anal segment falirly
large and long, the armature in the form of

a flat, rounded plate arising on each side
near base. Genital style:z reaching nearly to
anal tube, flat, broad at base, basal angle
rounded, inner margin slightly concave on
apical half, convex on basal half, apex
truncate 'lth the inner angle produced, outer
angle rounded. Aedeagus tubular, thin, curved
dorgal, orifice at apex, two small spines near
dorsal marsin of orifice and a aaall one on
left side slightly before apex, a row of some

nine spines on rigzht side about middle.

Habitat:= Collected from Abbottmbad ’West

Pakisten) on Potato (solanum tuberosum),



.- 1866,
1868.
1886,
1896.

1897.
1902.
1907.
1914,
1914.
1917.
1917,
1919.
1923.
1939.
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TOYA PROPINGUA (FIEBER) (n.comb.)
(Plate 26)

Delphax in ua Fieber , Verh. Zool. Bot. Ges.
Tlen 161 . Fig.24.
Del 1ax hamulatg Kiraschbaum, Cicad. Wiesbaden

Del hax ropinqua Then, Kat. Osterreichischen
cad'.-"IBBEBTSS'(T sted).
burnia O a Melichar, Cicad. Mittel-
ropa: Furopa:79; 1z8.48-50, Equals Delphax
hamulata Kirachb..71.

Delphax propingua Horvath, Fauna Regni

Eungarfae.5§ ’

Delphax propinqua Lanbertie, Bull. Soc. Ent,
rance 1852 32% .

Delphax pro ua katsumira, Annot. Zoole.
Japonenses 2 Eg ’

Liburnia tuchkerl Barber, Bull. American Lus,
I‘BE. 1!I5to :

Meg amelus ferminalis Crawford, Mon. Delphacidaes
. 8 FlgS. I.K.

Delphacodes propingua kuir, l'’roc. Hawailasn Int,
OCe

Delghaoodes neogroEingga NMuir, Proc. Hawalian
0C. 16058.

Delphacodes subfusca Muir, Canadian Ent. 51:38;
e

Liburnia tuckeri Metcalf, Jour. Elisha Mitchell

goco E 73 PI.;O, Figo7100

Delphacodes ro in ua Glick, Tech. Bull United

§Ea§es Dept. 127.

Length 3-3.3mm. General color yellowishe

testaceous. Fasclal carinae margined with

fuscous, often the space betwe'n entirely

fuscous. Yronotum lighter than mesonotum. tore

wing slightly milky; veins yellowishj granula-

tions fuscous agpically. Opening of pyzofer

wider than long, margins entire, latersal and

ventral margins rounded with a small angle vhiere
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they meet} anal emnrgination large, smal angzles
laréo, produced, curved downward and ioward and
broadly rouuded at apexe Diaphragm short dorsal
margin Veashrped broad at botitom and produced into
a small bifurcatione Tho middle of the dlaphrags
raised to nenr foramen, the armature being
slightly rounded or stagreen along the aides.
Anal segmont small, sunk deeply iato amal
emarginntion, anal sploes large, straizht,
acuninaste, bases near together, diverging to
apexe Genital styles in situ flat, fairly brosd,
slightly varrowed in middle, apex truncate,

basal an;le projectingi in flat view inner
marsins concave, outer sinuate, broadeet at base.
Aedesus small, subtubular, largest at base,
strai-ht, orifice at apex, a few small spines

on dorsal aspect near apoxe There ia some
variantion in the numder aud position of the
minute spines at apex, the size of the basal
angle of the genital styles and the size of the
furcation of the srmature of dlaphragme.

Habitats= Xarachi, Thatta, Tandojam (West
Pakistan)j Dacca ~ud Gopalpur (East Pakistan)
on Paddy, Wheat and Nesiz,



ECONONMIC IMPORTANCE OF DELPHACID PLANT - HOPPERS
IN PARISTAR,

The family Delphacidae while of much economie
inportance in the warmer tropical portions of
the world contains only a few real important
pests among their members in East and West
Pakistan. The real injury caused by these
insects however, is without douﬂt not fully
apprecinted and given due consideration by
nost entomologists. Only those wh;?;gaertaken
an intensive study of those small insects, some
of which are very; minute, realize Jjust what
damage i1s beirg done by them,

This is due prirncipally to the fact that they
suck their nourislimen:; from the leaves and
stems of plants in the form of sap, often
unnoticed, until the leaves begin to wither,
curl and distort, them becoming discolored and
dyingz. The sap is sucked up by means of long
beak or sucking tube that by means of certain
plercing organs is capable of penetrating ever

very hard and tough 1issues.

Until recently comparatively little attention
had been paid in East and West Pakistan to the
sap sucking insects of cugarcane for, with one

or two exceptions, they cause no obviouc injury

I SR S T S N
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The gugar 1nduétry of the Pakistan has alsoc only
recently bnrcome conccrned about certaln ilmportant
diseases of sugarcanc¢ wiiclh are, or may be, trionoe
mittad.by insectus. In 1953 Fiji disease of
sugarcane appeared in the cane plantations along
the east count of ladagescar, and fear that it
might find its way to lLauritius focused attentiom
upon the presence of Delphacid, Yerkinsiellg
saccharicida Kirkaldy (1903), a knownvector of

the diseasa,

The sugarcane leaf hopper, parkinsiella gaccharicida
is a rather serious pest of surarcane and at one

tire threatened the entire crop in lawnii.
Perkinsiella is a pacific jenus, and this Bpacies
has evidently beon corried with its food-plant,
Sugarcene, in the ey statee In that monner it
was introduced from australia to Hawaii, when

it did great harm to vhio sugar industry €111
parasites were introducel {rom Fiji and dAustalia
which now control it. This insect i3 widely
distributed over tlie troples but does not occur

in Zast and Jest Pakistan fortunately.

Perkinsiella siccharicida !"irkaldy (1903) is a

sugarcane iasect woll momm from the .ritings of



Hawaiian publicatione, while Metcalf (1943) zivos
a complete bibliography of many publications

dealing with the species up to 1980, Perkinsicl o

sacchanicida is congidered to be of Australian
origin (Zimmerman, 1948) and the distribution

given by Bos (1953) 1s as follows —— <u0ensland,
Hawil (accidentally introduced from Queensland),

Formosa (acciedntally introduced from Hawii),
Java, Mauritius and Natal. To this 1list of
countries may now be al ed Reunior Island, when
the inspect was collected by J.R. Williams in
1951 (Williams and lamet, 1954) and Madagascar,
when it was collected ai several localities aslong
the east coast and als> at Ambanje and Nossl Be
in the north west in 1354. Hall (1955) has since
recorded it from lMadagascar when it has assumed
considerable importance owing to the outbreask

then of Fiji disease of sugaracane,

Muir (1926) was apporently the first to record
Perkinsiella sacchaircidag from Mauritius, Jwezey
(1936) also recorded it from the islard amd virson
(1938), after searching cane fields, varified
thege records and stated that adults were compara=
tively rare and c¢ould only be found after patient
search, he also noted the occurence of parasitism

by an undertermined Dryinid,
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Perkinsiella insignils prevails in S5ind and Panjab

areas on sugarcane crop but it was not recorded
as & serious pest or vector of any viral, bac-
terial or fungal disease of sugarcane crop, it
9r. wadri (1963) during the survey of sugarcane
erop at Gopalpnr, Rajshehi, (East Pakistan)
detected a serious infestation of a fggffiopper
pest., This fggzrﬁopper has not been recorded
previously from India or Pakistan. The general
form of the hopper has a close resemblance to

the genus Tropidocophala stall. The authorities

of the British Musenwu have determined it as
Eoeurysa flavocapitata Muir. This was however
recorded by Muir from china and Federated states
of Malaya in 1920, on su;arcane and sorgham,

The eoggs of this hopper are deposited deep into
the tissue of sugarcane leaf along either side
of the mid rib. Nymphs and adults live highly
concealed within the whorls of sheathing leaves

near the top of the sugarcane plant.

The injury first appeurs in the form of drying
of leaves. It is follcwed Ly appearance of Soothy
molt and red streaks o1 the leaves. The pest 1is
wide spread in tye East Pakistan and it is feared

161
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that growing cultivation and transport of sugar
cane from one place to another will help this

pest to aszume an international status.

P£. Qadri (1953) made observations and study of
relative abundance of Perkingiella insignis and

Eoeurysa flavocapitata.mMuin .

A new species is recorded from the Government

Fruit Farm of Mirpurkhas on bamboo (Dendrocalamus Gpe)e
.t is near to Purchita arundinacea Dist (1906) vhich
was recorded on bamboo in India. The species

prevails in Eirpurkhas (5ind) and likely to be the
pest of bamboo. It is named ajPurohita gggggg Ns SPe
The egis of this specles are deeply deposited into

the tissue of the leaves on either side of the mid

rib. The nymphs and adults are conealed under the
whorls of sheathing leaves among a mass of the

flocculent, wa.y secretion,

plsw
Another species Purohita cervinauwhich does not

exist in Pakistan is a serious pest of Bamboo in

Formosa, Kanshirei (Muir 1916),

Parhaps a single spocies that do most damage in

West Paklstan is the corn delphacid, Perigrinus

Waidis Kirkaldy 1904. 1t vroduces dec¢ided injury

), . e
to yohg corn plants in 3ind areas,
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So far rice plant hoppers are concerned, an oube
break of Sopgata tandojamiensés n. sp. occured

in district Tandojam (3ind) in the latter part

of 1961 and was reported Yo Entomological
Division, Zoology Department, Karachi University
in December, Visits were paid to the fields

but it was impossible to carry out extensive
field observation owing to the sudden dis-
appearance of the insegt. At the second occasion
on which spec.es of 5ogata was recorded as
dameging pedd, was in 1962, when an outbrsak
oocured in Tandojam at the latter end of that
year. Paddyplants at that time were stated to
appear decidedly unhealthy, and opinion was
expreased that their state was probably primariiy
due to delayed pglanting followed by ei%ssiva
rains. A further ¢pirion was pﬁt forward by

Dr. Qadri that lgtest planted padﬁrand padi
subjected to flooding or deep water appeared to
e the moat susceptabla to attack. At the close
of the year, after two weclks of dry weather they
had practically disappeared. It 1s certain that
much of the paddj on which the insects appeared
will give little if any crop, but it is at present |
difficult to decidse If most of damage was really due to
the Insects or adverse climatic conditions under

which the planc¢s wer: growings



Little i3 mown regarding the sudden disappearance
of the pest. A theory has also been advanced by
Dr. Qadri that a variation in the acidity or
alkalinity of the water may be responsible, It
is, however, unlikely that any variation whieh
does occur has any cffect on the chemical
composition of the cell sap. This theory
orginated through the discovery that if water

is run off and replaced by fresh water, the

ingects disappear after two or three dsays,

it hesfgoon noticed in Indias that continuous

rains are favourable to the development of dogata,
but in Tando-jem district, at least, the contrary
has been obsgerved, a heavy rain during an oucbreak
causing the disappearance of the pest. In the
authoress opinion degree of humlidity could seen *
to be the determining factor of the duration of

an outbreak. As far s it is possible to ascertain,
Sogata has neﬁer been observed in any numbers in

any A4ry areas3,

In a report from Df. Qadri, it was pointed out
that the inscct feeds rather higher up the plant
in the early morning, but descends latter when
the sun beccmes more powerful. This change of
position is less marked in the laboratory when
the light is diffused,

164
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The insect is a very restless feeder and it runs
round the leaf on the slightest provocation. It
is therefore, exé%dingly difficult to observe the
insect with a lens for the approach of one’s
fingere or a lens caupes it to hide behind the
leaf immediately.

During the operation of feeding the insect exudes
small drops of clear fluid, which is said to provide
a suitable rmedium for the development of fungus.

Paddy attacked by sogata spp. is readily detected
in the fleld, the areas being distinctly yellowish
and well definec. Closer examination will reveal

the pressence of narrow reddish brown patches on

the leaves = -15uall: the convex surface

indicating the site nf oviposition.

From september 1962 untill the end of April 1963,
Qr. Ladri and authoress studied the plant hoppors
on rice at Ghulam=ullah and also made sarveys of
rice growing areas in {ind. The primary cobjecti-
ves were to determine the cause of outbreaks and
to develop control teciiniques that would prevent

hopper damage,

Sogatella furcifera and Sogatella Kolophon wnre -
the specles observed damaging rice in 1963,



The life history of S. furcifera has been studied
by Miller and pagden ('1930), Esaki and Heshmoto
(19320), Caresche (1932), and O' Conner (1952),
Females oviposit within rice stems, Nymphs and
adults feed in clusters on the lower portion of
rice stems. During early summ:r (May),.the
incubation period of the eggs occupies six or
seven days, nymphal development is completed
within two or three weeks and adults can survive

far at least two weeks.

Rice planting begins in May and contiﬁﬁ% through
July. The rice being sown in seed beds, then
transplanted to bund fields six to eight weeks
after sowlng. The bunds are low, the flelds are
levelled, and there is no provis’on for irrigation.
During dry periods parts of a typical fields will
have pools of aﬁanding water while other parts

will be high and dry.

The most importaﬁt weeds in fileld of transplanted
rice are murina grass (Ischaemum rugosum). -In
grassy areas, in seed beds and in field of dry land.
rice, 8 sweep net ( a nylon bag with a D-shaped
mouth, 14 in. wide at the straight edgs) was used
to take samples of plant hopmners., For spares

population, ur to 100 sweeps were made but in dense
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pcpulations, ten swe2ps usually provided a
sufficiently large and representative sample.

In young rice the sweeps were taken any where
along a transect across the seced bed or field,

- but in drilled rice more than three feet tall
the sampling points alonz the transect were, of
necessity, between the rows. Since sweeping was
impracticable in finlds of transplanted rice,
samples were taken by clapping an ethyl acetatc
killing Jar (witn a mouth of 3 in, diameter)
arainst the base of rice stool and running it
upwurds, thus entraping a portion of the plant
hoppers. Whether taken by sweeps net or directlyA
in a killing Jar the ganples were examined under
a binocular nicroscope in the laboratory and‘
counts were made of common plant hoppers. Both
net and Jar samples were repgarded as relative
indices for the comparison of population in

different locations and at different times.

Sogatella Xolophon was the dominant species
in grassy habitats but rare in rice seed beds,
or fields. Sogatella furcifera was the dominant

gpecies in rice seed beds.

" Some of the factors or processes which must be

considered in discusgsing localised infaestations



and general out-breaks of rice plant hoppers
include the amount of rain fall, the type of
cultivation, the age of the rice crop, the

specles composition of plaat hopper populations,
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PLATE e

Ilburnia umerkotieﬁée ReSPe
Pigurei- 1. Head, aunterior view,

2« Head and thorax, dorsal view.
3« Togmen, dorsal V' :We
4, Hind leg, laterul aspsecte

5« Male genitalia, posterior view,
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PLATDE 2e

Purohits gadrii NeBPe

Pigure:- 1. ilead, anterior views
2e Male zenltalia, posterio: view.

3¢ Tegmen, dorsal viowe
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Pigure:e

PL.-"-TE 3.

Tropldocephala brunanipeunnis

1¢ Head and thora-, dorsal view.
2+ Hale genltalia, pocterior view,

3, Tegmon, dorsal view,
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Fiiures=

PLAE b

——eebia.

Pundaluovnr ernastl.

1e Hend, anterior views.
2e Tezmen, dorsal view,
3e Genit~l gtrl., lcft cside,

4o Mulo geulbtalic, luter:il view,



PLATE 4



196G

Figuret=

PLATE 5.

Boeuryaa [lavocapitnta.

1. Hexd, anterlor view,.

2e HNeud anl thorax, dors:l vicw.
3¢ Parameres and aedea;us,

4, 4sle zenitulia (dissccted).
Se Paramere.

6. Aedengus nnd aedeszal funnel,
7 « Tegmen, doroal view,

8. Hind win:, dorsal view,

9. Hind leg, lateral aspecte
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Fi urei-

PL\TE 6.

Zuleika beouralansise

T1e lle..2i,y wnierior viowe

2« Hiad lsg, lateral us_.octe

3« Heal nnd thorax, dorsal vicw,.
8, Tor.2n, loraal vicw,

Se Mule gealinila, rostearior view.
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Figuret=-

PLATE Ze

Perkinsiclla lusiznin.

1.
2,
3e
4.

Se

=y

He L, nierior view,

Hond 1 Lhoraw, 1:rsnl view.
Hiad la;, ivtaral aspects

tale jenitalia, posterior view,

Tegmnen, dorsal vi:w,



PLATE 7
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T"T: -‘\ T.':: 8 [ ]

Perlcrinug maidis,.

1. Tegman, dorsal vi we
2e Hale genitnlia (Dissaected).
3« Gorital ctylse

4o Head and thorax, lursial view.






PLATE 9

Coemus afs:anil NesSpe

Fgures= 1, Ye:d aud thorax, dorsal view.
2e izl zonitoliin,
3« Aedon use

4, Genitcl stylees
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Fi cureg-

PLA 10

Hilavarvane 1u - -ase

1.

Ca

Je

b

Fariieras,

To:man, doranl views
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Filiure s

PI_I'" 11.

Furysa isatiaquil NeBPe

1o T2ir .y dorscl views

2e Moeoly v orie viowe

3¢ Hewl wl thoroxy desr 1

4, Ri v _onitul atyle.

Se Wil : jonitvalia, lutornl

viovwe
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PLATE 12

Jerdia roctraotn.

Pl ure:= 1o Hound,y aoutoric - views
2 Lale ~ouitalla, postarior views

3. To iy dovrsnl viawe



PLATE |2
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PLET 43,

noreancelin froubalise

Fizuro:= 1. 'le i, onhevior view,
2o 0O nTobhwran, drzil vic ve
e Minl Yoy lutSer:l astect.
4o Toznon, lorazl visw.

S5 Male ;wmi%alia, posterio: viow,






Figureje

PLATE 14,
Sogata pusana.
1. Tegmen, dorsal view,
2. Head, anterior view.
3. Male gonitalia (Dissected)e.

{, Aedeaguse
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PLAT

&1

15.

Sorata striantus ne8pe

Flsuret= 1. Heal, anterior view.
2e Tegmuoi, dorsal views
3¢ 1ini 1oz, laterual aspect,

4, fale zeni 11in (Dissected).



15

ATE

P!



sy J
~ b

Ploures=

PLATE 16.

Sozata tandojamidensis nespe

1e
2e
3e
4,

Se

liead,y nuterior view,

Hea:l ond thorax, dorsul view.

Tegueu, lorsal vieve

Uppi Pe————jiddes;;us, Luver=e——=Paramere.

Male seultalla (Dissected).
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PLATE 17

Numatodes gadrif n.sp.

Pigurei= 1.
2e
3
4,
Se

6.

ead, anterior view.

Heud ctnd thorax, dorsil views
Tagmen, dorsal view.

iiind lezg, lateral aspect.

tlale jzenitallia, posterior view.

Genital stylr, left sidae,
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PLATE 18,

Unkanodes cornicaudatus Bes8pe

FPigure:- 1,
2.
Je
a4,
Se

Ge

Hoe 'd, antaerior view,.

Head aud thorax, doreal views
Tegmen, dorsnl view,

Hind leg, lateral aspecte
Param:rese

Caudal hooks and seodea:suse.



PLATE I8



224

PLATE 19,

Nelphax gadrii n.ep.

Plguret= 1. Tognon, dorssel views
2e Hend and thorax, dorsal vieve

3« llale zonitnlia, posterior viiwe






PIATE &0

Sogatella furcifera.

Pigures= 1. Vertex cnd pronotum, dorsal viewe.
2e lloail, anterior view,
3« Tegmon, dorsal view,
4, Male genitnlia, postorior viewe.
Se Paramore.
6e Male genitalla, lateral view.

7 « Aedecuse
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Fiurese

bR L |
LI L -t

So:atells lon:-ifurcifera,

1 Nlea 4 un-arior vi we

2¢ Hoad and tnor:x, dorsul viows
3e liale genltalia, posterior viocwe
4, ¥nle 3zenl.uliz, lateral view,
S5« Aadenus,

6e Faramere,

7 o Tegoou, dorsal view,

8. NMind wing;s, dors:zl view.
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PLATY 224

3ozatell: lkolo-:hon.

Plgure:-— 1.
2e
Be
4,
Se
6e
7

Be

Ne21, anterior view.

Vartex oni prongrum, Aorsal vlonwe
Tes-eny dorgel view.

Hid 1oy, labernl aspecta

“inle seonitclis, posterior viows

Genital stylce.

cheden use

Yale ijenitallia, lateral views



PLATE 22
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B -
ProAme 2 )

A\

Sogatell: Taliudum,

Filures=- 1. e’y znberior view.
2e "leminu, dorsil viow,
%« Hinl 1o, lateral aspacte
4o Geultal siylios.

Se iale enitelia, lateral viewe
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PLITT 24,
Toya atbtouuatu.
Pisurae:= 1, HYoad, auteclor viewe
26 'lend und thorax, dorsal viewe
Te Male guuitnlla, posterior viowe

4o Tejmen, doriul viowe
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FLATR 25,
Toya albinolatn,

Piuret~ 1, Mend, anterio™ viaw,
2« Heal and thorax, lorsal views
3« Tori ' 4 Aorasl view,
4, Parumerq.
5 Aedean:ug.

6. linle pgonltallin, latersl views
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PLACY 26e

Tozg E:puingua.

Flzures= 1.
Ze
Se
4,
Se
Ge
e

Hea'ly, sucerior viaws

Heal anl $.0o. 700y doryg L vi we
Hius Log, Livs il nspecte

T clieyg WOV L VieWe

Tar. . Nrce

Uale genllollig javiio lor viawe

el u'..i'&ll .y 1 ober ol viowe
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