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I . INTRODUCTION 

The leafhoppers (Cicade l l idae ) c o n s t i t u t e a very-

large group of homopteran i n s e c t s d i s t r i b u t e d in a l l 

zoo-geographical r eg ions of the world (De Long, 1971 )• 

They are exc lus ive ly phytophagous and occur on almost 

a l l types of p l a n t s . They cause both d i r e c t damage by 

sucking prec ious p lan t sap, i n j e c t i n g toxins and i n d i r e c t 

damage by a c t i n g as vec to rs of phytopathogenic a g e n t s . 

The most d e s t r u c t i v e aspect of the leafhoppers 

having a s i g n i f i c a n t impact on the economy of a g r i c u l ­

t u r a l product ion , i s t h e i r r o l e as vec to rs of mycoplasma 

and v i r u s d i s e a s e s . Rice yellow dwarf, l i t t l e leaf of 

b r i n j a l , po ta to purple t o p r o l l , sesamum phyllody and 

sandal spike caused by mycoplasma l i k e organisms (MIX)), 

r i c e tungro , ba j ra s t reak and r ag i mosaic caused ty 

phytopathogenic v i ruses a re some of the examples of 

d i seases they t r ansmi t in I n d i a . However, vec to r s are 

not known for many MLO and v i r u s d i seases and except for 

a few species of leafhoppers , the sy s t ema t i c s , b iology, 

ecology and t h e i r r o l e as vec to r s of p l a n t pathogens i s 

l a rge ly unknown. 

Revis ionary s t u d i e s of vector spec ie s are of 

g rea t importance as s p e c i f i c vec to r s are involved for 

each d i sease agen t . The taxonomy of t h e Del tocephal inae 



t o which the genera Scaphoideus Uhler, Scapho te t t i x 

Matsumura, Scaphoidophytes Kirkaldy, Hussa Di s t an t , 

Osbornellus Ba l l belong is not very well worked out 

e s p e c i a l l y in India (^ i raktamath, 1982). Nielsen 

(1979) r i g h t l y pointed out t h a t " i t i s superf luous 

to s t a t e t h a t the subfamily Del tocephal inae needs 

world wide r e v i s i o n " . 

The genus Scaphoideus has a world wide d i s t r i ­

bu t ion , however, r e v i s i o n a r y s tud ies of the included 

spec ies are a v a i l a b l e only for the new world (Barne t t , 

1977 )• The species of t h i s genus a re well known v e c t o r s 

of MLO diseases l ike "Flavescence doree" of g rapes , elm 

phloem n e c r o s i s and western X-disease of peach in the 

United S t a t e s of America. They are a l so qu i t e abundant 

in the r i c e growing a reas of the Or i en t a l Region 

(Kitbamroong and Frey tag , 1978). 

Nineteen spec ies of Scaphoideus. one species each 

of Hussa and Bolanus Dis tan t are known to occur in the 

Indian subcontent (D i s t an t , 1908, 1918). However, there 

are growing evidences tha t many of these spec ies are 

e r roneous ly placed in the genus and t h a t some of them 

belong to the Nearct ic genuis Osbor n e l l u s . S i m i l a r l y , 



their ro le as vectors of plant diseases cannot be 

ruled out unless intensive studies involving these 

species for transmission of MLO and virus diseases 

show otherwise. In view of the importance of the 

group as probable vectors C'f plant pathogens, th is 

revisionary work was undertaken with the following 

ob jec t i ves : 

a) to revise the known species of the 

genus Scaphoideus and related genera 

v i z . , Scaphotettix and Hussa occurring 

in the Indian subcontinent 

b) to describe the new taxa discovered 

during the course of study 

c) to prepare a key for the iden t i f i ca t ion 

of the genera and spec ies included in 

th i s study. 
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I I . REVIEW OF LITERATURE 

The c i c a d e l l i d a e c o n s t i t u t e the l a r g e s t family 

of Homoptera comprising more than 11,000 speo ies , 

approximately I5OO genera and 35 subfamil ies (Knight, 

1983; Viraktamath, 1983 )• They occur in both tempe­

r a t e and t r o p i c a l p a r t s of the world. The fauna of 

the t r o p i c s and southern con t i nen t s i s s t i l l l a rge ly 

unknown. 

The Deltocephal inae i s the l a r g e s t subfamily of 

leafhoppers con ta in ing the g r e a t e s t number of econo­

mica l ly important genera and s p e c i e s . This i s a l s o 

the subfamily which con ta ins the g r e a t e s t number of 

vector s p e c i e s . I t i s a l so considered phy logene t i ca l l y 

the most advanced group of leafhoppers (Nielson, 1979). 

Metcalf (1967) catalogued 2937 spec i e s of Deltocepha­

l i n a e descr ibed u n t i l December 3 1 , 1959 and included 

them in 390 genera and 47 subgenera. The subfamily is 

known to occur in a l l zoo-geographical r e g i o n s though 

the l a r g e s t number (1,103 s p e c i e s ) a re known from the 

Nearct ic r e g i o n . Unt i l the end of 1955 only 193 spec ies 

were known from the o r i e n t a l region (Metcalf, 1967) 

which r e f l e c t s on the pauc i ty of f i e l d c o l l e c t i o n made 

from t h i s r eg ion . 



Though Metcalf t r e a t e d Del tocephal inae as a 

subfamily of h is family Eusce l idae , most of M e t c a l f s 

fami l ies are t r e a t e d as subfamil ies in recen t years 

(Oman, 1971; Knight, 1983; Young, 1968). 

Even the subfamily name Del tocephal inae i s used 

by most workers ins tead of Euscel inae (Nielson, 1979; 

Knight, 1983; Viraktamath, 1983; Nast, 1972; Linnavuori , 

1975, 1978). 

Major r e v i s i o n a r y s t ud i e s in Del tocephal inae 

have been c a r r i e d out in the Nearct io region (Barne t t , 

1975, 1977, 1979; Be i rne , 1952, 1956; Blocker , 1967; 

Dorst , 1937; Green, 1971; Kramer, 1962, 1963, 1965, 

1971a, 1971b, 1971c, 1971d; Oman, 1949; Nault and 

De Long, 1980), the Neotropical region (Kramer and 

De Long, 1968, 1969; Linnavuori , 1959; Linnavuori and 

De Long, 1979), the P a l a e a r c t i c region (Dlabola, 1954, 

1957, 1961, 1971, 197 2, 1974, 1981; Dubovsky, 1966; 

Emeljanov, 1962, 1964, 1966; Le Quesne, 1964; Ribaut , 

1952; V i l b a s t e , 1958, 1968, 1980; Mitjaev, 1967), the 

Af ro t rop ica l region (Ghauri, 1961, 1964, 1971, 1972, 

1974, 1975, 1981; Theron, Linnavuori, 1975, 1978) and 

the Aus t r a l i an region (Evans, 1947, 1966; Knight, 1975). 



The o r i e n t a l Del tocephal inae have been dea l t 

with by Dis tan t (1908, 1918), Datta (1972, 1972a, 

1972b, 1973a, 1973b}, Ghaur i (1963, 1966, 1971,1972), 

Malhotra and Sharma (1977), Melichar (19O3), Pruthi 

(1930, 1934a, 1934b, 1936), Kitbamroong and Freytag 

(1978), I sh iha ra , (1953a, 1953t) , Ramachandra Rao, 

(1967, 1973) and Viraktamath (1978, 1981). 

The economically important genera of Deltocepha­

l inae have been rev ised e i t he r on worldwide bas is or 

on r e s t r i c t e d zoo-geographical r e g i o n s . The genera 

Cicadulina China (Ruppel, 1965), C i r c u l i f e r Zachvatkin 

(Young and f r a z i e r , 1954), Collodonus Bal l (Neilson, 

1957, 1966), Exi t ianus Bal l (Ross, 1968), Nephotet t ix 

Matsumura (Ghaur i , 1971), Hishimonus I sh iha ra (Knight, 

1970a), L i tu ra Knight, and Naeyus Knight (Knight, 1970b), 

Grammacephalus Haupt (Linnavuori , 1978; ' / i raktamath, 

1981), Orosius Dis tant (Ghaur i , 1966), Aconura Lethier ry 

and Dorata l ina Melichar (V i lba s t e , 1965) have been 

rev ised on world b a s i s . 

The New world species of Ba lc lu tha Kirkaldy 

(Blocker, 1967), Fsammotettix Haupt (Green, 1971) 

Deltocephalus Burmeister (Kramer, 1971a, 1971b) 

Osbornellus B a l l (Beirne, 1956; De Long 1916, 1948), 



Scaphoideus Uhler (Barne t t , 1975, 1977) have been 

r e v i s e d . Kitbamroong and Freytag (1978) t r e a t e d the 

spec ies of Scaphoideus from Thai land . 

The previous workers (for example D i s t a n t , 1908, 

1918; and Melichar , I9O3 ) descr ibed the genera and 

spec ies based only on the ex t e rna l c h a r a c t e r s of head, 

thorax , wings and c o l o u r a t i o n . At p resen t with t h e s e 

c h a r a c t e r s a lone, i t i s d i f f i c u l t to recognise d e l t o -

cephalinae t axa . Infact some of the de l tocephal inae 

genera can be recognised based only on male g e n i t a l i a 

(Knight, 1970b, 1973). Therefore , t h e po ineer ing works 

of Dis tan t (1908, 1918) and Melichar (I9O3) are in urgent 

need of r e v i s i o n based on the c h a r a c t e r s of male g e n i ­

t a l i a and other a d d i t i o n a l c h a r a c t e r s . 

The Deltocephalinae are cha rac t e r i zed by Beirne 

(1956), Evans (1947), Linnavuori (1960b), Metcalf (1967) 

and Oman (1949) as fo l lows : 

Medium s i z e d , form va r i ab l e but r a r e l y extremely 

e longate and depressed. Head sometimes s t rong ly produced, 

a n t e r i o r margin c a r i n a t e but never f o l i a c e o u s ; face not 

in a ho r i zon ta l p lane ; l a t e r a l na rg in of gena seldom 

s t rongly s inuated below eye, never i nc i s ed ; c l y p e l l u s 

not swollen; l a t e r a l f ron ta l su ture extending to o c e l l i 



8 

which are always p r e sen t ; d i s tance between o c e l l i equal 

to or g rea te r than d i s tance between an tennal p i t s ; ooe l lo -

cular .area not forming a ledge above antennal p i t . La te ra l 

na rg ins of pronotum usua l ly r e l a t i v e l y shor t and not 

s t rong ly c a r i n a t e . In te rmedia te t i b i a e with la rge s e t a e , 

rii ther macropterous, brachypterous or subbrachypterous; 

forewings with one or more c ro s s ve ins a n t e r i o r to a p i c a l 

s e r i e s of veins d i s t i n c t b a s a l l y . Sexual dimorphisn 

sometimes e v i d e n t . 

Male valve t r i a n g u l a r , a r t i c u l a t e d with pygofer in 

l a t e r a l ba sa l a n g l e s ; s t y l e with a curved apophysis and 

broad ba sa l p a r t ; connect ive e i t he r Y-shaped or l i nea r 

with branches , s lender or p a r a l l e l and sometimes fused 

with s h a f t . A number of spec ie s feed on g ra s se s bu t some 

feed on shrubs and t r e e s . 

2 . 1 . T r i b a l c l a s s i f i c a t i o n of Del tocephal inae 

The opinion i s divided among the v a r i o u s workers 

regard ing t r i b a l c l a s s i f i c a t i o n of De l tocepha l inae . Oman 

11949) recognised six t r i b e s namely Cochlorh in in i Oman 

(1943). Scaphytopi in i Oman (1943 )> Ac inop te r in i Oman 

U943) , B a l c l u t h i n i Baker (1915), Del tocepha l in i Oman 

(1949) and Macros te l in i Kirkaldy (1904, 1905), and i n ­

cluded the genus Scaphoideus in the t r i b e De l tocepha l in i . 



Evans (1947) recognised five tribes in his subfamily 

Euscelinae. They are Balcluthini, Euscelini Naude 

(1926), Macrostelini, Platymetopini Haupt (1935), and 

Xestocephalini Evans (1938). Wagner (1951) recognised 

three new tribes Fieberiellini, Goniagnathini and 

Tetartostylini. Ribaut (1952) added the tribe Syno-

phropsini. Emeljanov (1962) included Deltocephalini, 

Fieberiellini, Goniagnathini, Grypotini Evans (1947), 

Macrostelini, Scaphytopiini and Tetartostylini as tribes 

of subfamily in the Falaearctic region and described 

four new tribes namely, Opsiini, Coryphaecini, Doratu-

rini and Jassargini. 

Metcalf (1967) recognised 19 tribes in his family 

Eucelidae. Acinopterini, Athysanini Van Duzee (1892), 

Balcluthini, Cicadulini, Van Duzee (1892), Cochlorhinini, 

Colladonini Bliven (1955), Deltocephalini, Eucelini, 

Fieber iellini, Goniagnathini, Grypotini Rabaut (1952), 

Macrostelini, Platymetopiini, Scaphoideini Oman (1943 )» 

Scaphytopiini, Synophropsini, Tetartostylini, Thamno-

tettixini Distant (1908) and Xestocephalini. 

Hamilton (1975) redefined the subfamily Aphrodinae 

in which he included Deltocephalinae and Heoalinae and 
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recognised 9 t r i b e s namely Heca l in i , De l tocepha l in i , 

K r i s n i n i , Se lenocepha l in i , Paraboloponin i , Aphrodini, 

S t i r e l l i n i pa radoryd i in i and Eupelecini he recognised 

6 s u b - t r i b e s under the t r i b e De l tocepha l in i , namely, 

Cochlorh in ina , Cicadul ina , P la tymetopi ina , Del tocep-

ha l i na , Macros te l ina and Athys in ina . He included the 

genus Scaphoideus in the sub t r i be P la tymetop i ina . 

2 . 2 . Host p l a n t s and econoiniQ importance of the 
genus Scaphoideus 

At l e a s t two spec ies of t h e genus Scaphoideus 

naiiely, Scaphoideus l i t t o r a l i s B a l l ( t r ansmi t s 

"Flavescence doree" of grape) Scaphoideus l u t e o l u s van 

Duzee ( t r ansmi t s Western X-disease of peach) are r e ­

ported to t ransmi t p l a n t pathogenic agents (GaudwelletaJ, 

1970; Hart , 1978; Neilson, 1979, Schvester , 1969). 

Barnet t (1977) reviewed the host p lan t s of the 

genus Scaphoideus, however t h e informat ion on t h i s 

aspect i s very s can ty . They ha\re been co l l ec t ed on 

grape, (V i t i s spp. ), blue berry (yaccinium sp. ), witch 

hazel (Hamamelis y i r g i n i a n a ) . willow (Sal ix sp . ), oak 

(Quercus sp. ), spice bush (Lindera benzoin ), co t ton 

wood (Populus d e l t o i d e s ), cane (Arundinasia g i g a n t e a ) , 
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apple (Pyrus malus) , osage orange (Madura pomif era)» 

Japanese maple (Acer palmatum ) Jun ipe rus , Solidago? 

Crataegus and a s t e r (Osborn, 1900; De Long, 1916, 

1939, 1948). Scaphoideus a t l a n t u s B a l l , S.cr assus 

De Long and Mohr , S . l u t e o l u s Van Duzee, S. n ig r i cans 

Osborn, S . s e n s i b i l i s Ba l l and S . t i t a n u s Ba l l have been 

reared by Gibson (1973) on American elm (Ulmus amerioana L. ) 

I t appears t h a t American elm serves as a l abora to ry host 

for a number of spec ie s of Scaphoideus occur r ing in 

America. Scaphoideus f e s t i y u s Melichar and Scaphoideus s p . 

have been co l l ec t ed in sandal growing f o r e s t s of southern 

India (Cha t t e r j ee , 1939). Vidano (1964, 1965), considered 

S . t i t a n u s as a pes t of g r a p e s . 

2 . 3 . Taxonomy of t h e genera 

Metcalf (1967) included 32 genera and 265 species 

in the t r i b e Scaphoide in i . However, many of them have 

been t r a n s f e r r e d to other t r i b e s and subfami l ies for 

example Dryadomorpha walker to Paraboloponinae;Gaffretus 

Evans and Stymphalus S t a l to Scaphytopi in i e t c . In 

t h i s review only the information a v a i l a b l e on t h e 

genera Scaphoideus Uhler and Scapho te t t ix Matsumara a re 

p resen ted . 
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Uhler (1889) descr ibed the genus Scaphoideus for 

the i nc lu s ion of J a s s u s immistus Say, Scaphoideus 

jacundus, Scaphoideus i n t r icatu s, and Scaphoideus 

censor s, t he l a t t e r t h r ee being descr ibed by him as 

new s p e c i e s . Subsequently S. .jacundus and S.censors 

have been t r ans fe r red to Centura and Osbornel lus , r e s ­

p e c t i v e l y . Unfor tunately Say ' s type was destroyed and 

Uhler (.1889) did not des igna te a type spec ies for the 

genus Scaphoideus. Dis tan t (1908) subsequently designated 

Scaphoideus immistus as the type spec i e s of t h e genus. 

Dis tant (1918) described the genus Bolanus with ^planus 

bae t i cus Dis tant as t h e type spec i e s , which was sub­

sequent ly suppressed as a synonym of Scaphoideus by 

Evans (1947). Ball (1932) recognised four groups of 

spec ies in Scaphoideus and erec ted the genera Sanctanus 

( type - spec ie s Scaphoideu s sanctanus B a l l ) , P r e s c o t t i a 

( type - spec ies Scaphoideu s lobatus van Duzee), Osbor ne l lu s 

( t ype - spec i e s Scaphoideus au ron i t ens Froyancher) and 

Por tanus ( t ype - spec i e s Scaphoideus stiisgnaosus U h l e r ) . 

Matsumura (1914) descr ibed the genus Scapho te t t ix for 

the inc lus ion of Scapho te t t ix v i r i d i s Matsumura from 

Formosa. This i s the only known spec ie s included in the 

genus to d a t e . 
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Distant (1918) described the genus Hussa with 

hussa i n s i g n i s Dis tan t as the ty.pe s p e c i e s . Barne t t 

(1975) synomized Hussa with Sca-phoideus« De Long and 

Mohr (1936) designated a neotype for three subgenera 

of Scaphoideus namely, Lonenus, Angenus and Latenus. 

Scaphoideus i n t i i c a t u s was placed in Lonenus as the 

type , however no type - spec ie s were des ignated for the 

other two sub-genera . Hence, they are inva l id (Oman, 

1949; Barne t t , 1975). De Long and Knull (1971) again 

proposed the above three subgeneric names and type 

species for each. However, Angenus i s a synonym of 

Scaphoideus as both of them have the same type s p e c i e s . 

Vi lbas te (1968) descr ibed the genus Scaphoidel la 

I or the inc lus ion of h i s species Scaphoide l la a r b o r i c o l a 

from Maritime T e r r i t o r y of USSR. Anufreiv (1977) added 

one more species (Scaphoide l la stenopoea from China and 

USSR. 

Melichar (I9O3) recorded Scaphoideus f e s t i y u s 

Matsumura from Sr i Lanka and described S.or na tus , 

S.morosus and S . e l egan tu lus from Sr i Lanka. 

D i s t an t (1908) t r a n s f e r r e d E u t e t t i x p u n c t u l a t u s 

Melichar (19O3) to the genus Scaphoideus. In add i t i on 

he also added S . indicus (from Assam, Margher i ta , 
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Tenasserira and M y i t t a ) , S .cpnsani£;uineus (froir, C a l c u t t a ) , 

S .polymitus (from Tenasserim; M y i t t a ) , S.russus (from 

Tenessarim; M y i t t a ) , S .nota tus (from Sr i lanka) and 

S .f l e tcher i (from S r i Lanka) from the Indian sub-con­

t i n e n t . In 1918, Dis tan t described seven more spec ies 

from the Indian sub -con t inen t . As mentioned e a r l i e r 

he a l so described Hussa i n s i ^ n i s and Bolanus bae t ious 

which are now placed in the genus Scaphoideus. 

Kitbamroong and Freytag (1978) descr ibed 17 spec ies 

of Scaphoideus from Thailand of which 14 were new to 

s c i ence . Kwon and Lee (1978) described new spec ies 

Scaphoideus hongdoensis from Hongdo, Korea, Scaphoideus 

matsumurai described as a new spec ies from Formosa by 

Freytag (1976). 

Species of the genus Scaphoideus recorded 
from the Indian subcont inent 

Genus Scaphoideus 

Scaphoideus Uhler, 1889: 33 . Type s p e c i e s : 

Jassus immistus Say, by subsequent des igna t ion 

Hu5sa Dis tan t 1918: 68. Type s p e c i e s : Hussa i n s i g n l s 

D i s t a n t , o r i g i n a l des igna t ion and by monotypy. 

Bolanus Di s t an t , 1918:89. Type spec ies :Bolanus bae t ious 

D i s t . by o r i g i n a l des ignat ion and by monotypy. 
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Lonenus De Long, 1939= 33 • Type spec ies sLonenus 

i a t r i c a tu s by monotypy. 

Scaphoideus assamensis Dis t an t 

Scaphoideus assamensis D i s t a n t , 1918: 6 7 ( n . s p . ) 

Locali ty : Assam 

Scaphoideus bae t i cus ( D i s t a n t ) 

Bolanus bae t icus D i s t an t , 1918: 89 ( n . s p . ) 

Scaphoideus b a e t i c u s : Evans, 1947: generic 

t r a n s f e r . Loca l i t y : Assam. 

Scaphoideus brachycephalus Dis tan t 

Scaphoideus brachycephalus D i s t an t , 1918: 66 ( n . s p . ) 

Loca l i ty : Kodaikanal 

Scaphoideus consanguineus Distant 

Scaphoideus consanguineus Di s t an t , 1908: 375(n . sp . ) 

Loca l i t y : Calcu t ta 

Scaphoideus e legan tu lus Kelichar 

Scaphoideus elegantu lus M(5lichar, 1903: 193 

Locali ty : Ceylon 

Scaphoideus f e s t i v u s Matsumura 

Scaphoideus f e s t i v u s Matsumura, 1902: 384 ( n . s p . ) 

Frey tag , 1976: 172. 

UNlV5HSiT-( l lSPAWt 
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Localities: Ceylon, India (Kodaikanal, Mysore, 

Coorg) Sumbaria (also occurs in 

Japan, Formosa, China, Korea, Manchuria). 

Freytag (1976) stated that the true festivus occurs 

in Japan, Russia, China, and that, the records of this 

species from other countries south of northern part of 

China are probably in error and most such records should 

be referred to the closely related species 3 .or natus 

Melichar (I9O3). 

Scaphoideus fletcheri Distant 

Scaphoideus fletcher i Distant, I9O8: 377(n.sp.) 

locality: Ceylon. 

Scaphoideus hieroglyphicus Distant 

Scaphoideus hiero^glyphicus Distant, 1918: 65(n.sp.) 

Lodality: Nandidurg 

Scaphoideus indicus Distant 

Scaphoideus indicus Distant, I9O8: 374-(n.sp.) 

Locality: Assam, Tenasserium 

Scaphoideus insignis (Distant) 

Hussa insignis Distant, 1918: 68 (n.sp. ) 

Scaphoideus insignis : Barnett: 1975: 494 (generic 

transfer ) 

Loca l i t y : Tamil Nadu: Shambaganur 
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Scaphoideus morosu s Melichar 

Scaphoideus morosus Melichar : 1903 » 197 ( n . s p . ) 

Dis tan t 1908: 373 ( r edesc r ibed ) 

L o c a l i t i e s : Ceylon, Ind ia : Assam, W.Bengal 

( a l so occurs in Formosa, Java, P h i l i p p i n e s ) 

Scaphoideus no ta tus Dis tan t 

Scaphoideus nota tus D i s t a n t , 1908: 377 ( n . s p . ) 

Local i ty : Ceylon 

Scaphoideus nutans D i s t an t 

Scaphoideus nutans D i s t an t , 1918: 6 5 ( n . s p . } 

Loca l i ty : Kodaik:aa:5al 

Scaphoideus or n at us Melichar 

Scaphoideus ornatus Melichar, I9O3 : 196 ( n . s p . ) 

D i s t a n t : 1908: 373 ( r edesc r ibed ) 

Loca l i ty : Ceylon 

(Freytag (1976): s t a t e s t ha t t h i s i s d i s t r i b u t e d 

throughout the Or i en t a l r eg ion ) 

Scaphoideu s p a l l i f r o n s Dis tan t 

Scaphoideus p a l l i f r o n s Dis tan t , 1981: 6 6 ( n . s p . ) 

Loca l i t y : Kodaikanal 
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Scaphoideus polymitus Dis tan t 

Scaphoideus polymitus Dis tan t , 1908: 3 7 6 ( n . s p . ) 

Loca l i t y : Tenasserim 

Scaphoideus punc tu la tus (Melichar ) 

E u t e t t i x punc tu la tus Melichar , 1903b: 1 9 l ( n . 3 p . ) 

Scaphoideus punctua la tus : D i s t a n t , 1908 g.378 

(generic t r a n s f e r ) 
Locali ty : Ceylon 

Scaphoideus redundans D i s t an t 

Scaphoideus redundans Di s t an t , 1918b: 64 ( n . s p . ) 

Loca l i ty : Kodaikanal, N i l i g i r i H i l l s 

Scaphoideus russus Dis tant 

Scaphoideus russus Di s t an t , 1908: 3 7 7 ( n . s p . ) 

Loca l i ty : Tenasserim 

Scaphoideus s t igmat i cus Dis tant 

Scaphoideus s t igma t i cus Di s t an t , 1918: 6 7 ( n . s p . ) 

Loca l i ty : Himalayas 



MATERIAL AND METHODS 



I I I . MATERIAL AND METHODS 

The d e t a i l s of methods adopted d u r i n g t h e c o u r s e 

of t h i s s t u d y a re g iven be low. 

3 . 1 • 1 • Sources of l ea fhoppe r m a t e r i a l 

M a j o r i t y of the spec imens used fo r t he s t udy were 

from the c o l l e c t i o n s made under the p r o j e c t "Sys t ema t i c 

and b i o l o g i c a l s t u d i e s on A s i a t i c l e a f h o p p e r s " . These 

were s o r t e d out and c u r a t e d for f u r t h e r s t u d y . These 

specimens were c o l l e c t e d from the s t a t e s of K a r n a t a k a , 

K e r a l a , Tamil Nadu, U t t a r P r a d e s h , West Benga l and 

Mizoram in I n d i a , A few spec imens from S r i Lanka were 

a l s o s t u d i e d . 

3 . 1 . , ^ . Types of s p e c i e s d e s c r i b e d by Mel l cha r and D i s t a n t 

Dr .P . H . F r e y t a g , Depar tment of Entomology, U n i v e r ­

s i t y of Kentucky, Lex ing ton , Kentucky, U . S . A . s t u d i e d t h e 

t y p e s of Bolanus b a e t i c u s D i s t a n t , Scaphb ldeus a s samens i s 

D i s t a n t , S• b r a c h y c e p h a l u s D i s t a n t , S . c o o s a n g u i n e u s D i s t a n t , 

S . f l e t c h e r i D i s t a n t , S . h i e r o g l y p h i c us D i s t a n t , S . i n d i o u s 

D i s t a n t , S. n o t a t u s D i s t a n t , S. nu tans D i s t a n t , S . p a l l i f r o n s 

D i s t a n t , S . r edundans D i s t a n t , S . r u s s u s D i s t a n t , 3 . s t i g n a -

t i c u s D i s t a n t , S . e l e g a n t u l u s M e l i c h a r , S .morosus Mel iohar 

S .or na tus and S .punctu l a t u s M e l i c h a r . He p rov ided the 

p h o t o g r a p h e s of v a r i o u s a s p e c t s of the t y p e specimens of 

t h e s e spec imens and male and female g e n i t a l d i ag rams of 
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the fol lowing species for our s tudy : male g e n i t a l d i a ­

grams of e l egan tu lu s , morosuspotatus , o rna tu s , puncttf-

l a t u s , redund ans and ru s sus ; female g e n i t a l diagrams of 

assamensis , consanguineus, indicus and s t i g m a t i o u s . In 

add i t ion he informed that the type specimen of Scaphoideus 

polymitus Di s t an t i s miss ing . 

3 . 2 . Process ing of the m a t e r i a l for study 

3 . 2 . 1 . Mounting and l a b e l l i n g 

The leafhoppers were mounted s ing ly on t r i a n g u l a r 

card point on the r i g h t hand side of thorax by using 

wuickfix d i lu t ed in e thy l ace t a t e so t h a t i t permit ted 

both v i s i b l e and phys ica l access to the head, wing and 

abdomen. The da ta l abe l with information r ega rd ing 

l o c a l i t y , date of c o l l e c t i o n and name of the c o l l e c t o r 

was t r ans f ixed , s e p a r a t e l y to the r e s p e c t i v e specimens. 

Sexes of the leafhoppers were ind ica ted on r i g h t hand 

s ide of the card point by code co lour ing with green 

and yellow for male and female, r e s p e c t i v e l y . 

3 . 2 . 2 . P repara t ion of g e n i t a l i a 

The procedure advocated by Oman (1949) and Knight 

(1965) for the study of male g e n i t a l i a was c lo se ly followed 

The specimen was gent ly supported on a oork p i e c e , on i t s 
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back and with the help of a fine bent needle t h e abdomen 

was detached from the thorax a t the junc t ion of the two. 

The abdomen was then t r a n s f e r r e d to a t e s t tube con­

t a i n i n g a few m i l l i l i t e r s of 10^ potassium hydroxide 

t h i s was heated slowly over a s p i r i t lamp t i l l the oon-

vection cu r r en t s were observed in the s o l u t i o n . The 

abdomen was removed to a g lass cav i ty d i sh con ta in ing 

water and the digested sof t t i s s u e s were pressed out 

with the help of a pair of bent needles mounted on 

p l a s t i c handle . After repeated washing in water , the 

abdomen was t r ans f e r r ed t o g lycer ine in a g lass cav i ty 

dish for fur ther d i s s e c t i o n ( sepa ra t ion of g e n i t a l i a 

p a r t s from the g e n i t a l capsu le ) and observa t ions were 

made under s te reoscopic microscope. After study the 

d i ssec ted p a r t s were placed in the abdomen of the s p e c i ­

men and preserved in a drop of g lycer ine held in 

Arthropod microv ia l . The v i a l was stoppered with a 

neoprene cork and the l a t t e r was t r ans f ixed by the pin 

holding the r e s t of the specimen, with a s l i g h t downward 

i n c l i n a t i o n . 

3 . 2 . 3 . P repa ra t ion and study of wings 

The wings were dry moun'^ed on s l i d e for the purpose 

of study and i l l u s t r a t i o n . Fore and hind wings of one 

side (usua l ly l e f t ) were removed on to a c lean dry g l a s s 
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s l i d e . After s p r e a d i n g them p r o p e r l y , a g l a s s cover 

s l i p wi th sma l l q u a n t i t y of a d h e s i v e smeared a t the 

c o r n e r s was p l aced on them and g e n t l y p r e s s e d . The 

s l i d e was then al lowed t o d r y . Each s l i d e was l a b e l l e d 

g i v i n g the d e t a i l s of t h e specimen from which the wings 

were removed. The d rawings of the wings were made u s i n g 

a m i c r o s l i d e p r o j e c t o r . 

3 . ) . i l l u s t r a t i o n s 

The g e n i t a l i c p a r t s were i l l u s t r a t e d usir^e; compound 

microscope f i t t e d w i th a m i r r o r type camera l u c i d a . The 

p a r t s of t h e male g e n i t a l i a were he ld in the d e s i r e d 

p o s i t i o n on the c a v i t y s l i d e by means of a sm-ill q u a n t i t y 

of l e e s wax f i r m l y f i x e d to t h e bottom of t h e c a v i t y s l i d e 

b e f o r e p l a c i n g g l y c e r i n e to avoid movements of the g e n i t a l 

s t r u c t u r e s t o be i l l u s t r a t e d . However, t h e i l l u s t r a t i o n s 

of male pygo fe r , male v a l v e , male p l a t e , s t y l e were p r e ­

pared out of temporary s l i d e mounts under a c o v e r s l i p - in 

g l y c e r i n e . The i l l u s t r a t i o n s of head , t h o r a x and f ace were 

p r e p a r e d u s i n g a camera l u c i d a a t t a c h e d to a s t e r o s c o p i c 

m i c r o s c o p e . The specimens used for i l l u s t r a t i o n were 

l a b e l l e d a s " I l l u s t r a t e d - Mohan". 
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3 .4 . Measurements 

Ten males and ten females were used • or measure­

ments. Where the number of specimens co l l ec t ed was 

l e s s than ten, the a v a i l a b l e number of specimefjs were 

measured. The measurements of var ious part.-j were made 

with the help of a s tandardized ocular m.icrometer placed 

in one of the eye pieces of Olympus s t e reoscop ic micros­

cope. The pa r t s measured and the r a t i o s used are as 

f ollows : 

Tota l l ength : d i s tance between the an te r io r most 

point of vertex and the i-osterior 

t i p of the folded forewings along 

the mid-dorsa l l i n e . 

Length of : d i s t ance between the an ter ior and 
ver tex 

the pos te r io r margins of vertex along 

the mid dor sa l l i n e . 

Length of : d i s tance between the an t e r io r and 
pronotum 

p o s t e r i o r margins of pronotum along 

the mid dorsa l l i n e . 

Length of : d i s tance between pos te r io r margin 
scutellum 

of pronotum and caudal t i p of s c u t e ­

llum along the mid-dorsal l i n e . 
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Lenp^th of face 

Length of 
forewing 

Length of 
clavu s 

Length of 
hind t i b i a 

: d i s t ance between the an te r io r margin of 

frons and the pos te r io r margin of c l y -

p e l l u s along the mid v e n t r a l l ine when 

the face was in ho r i zon ta l p o s i t i o n . 

: d i s t a r c e between the a r t i c n l a to ry poin t 

(with raeso-thorax ) of forewing and i t s 

ap i ca l t i p . 

: length a long the c l a v a l s u t u r e . 

; d i s tance between the a r t i c u l a t o r y point 

of hind t i b i a with femur and the t i p of 

t i b i a l pecten . 

Width of head : d i s t ance between the points where eyes 
inc luding eyes 

projected most to t h e s i d e s . 

Width of 
vertex 

d i s tance between the inner margins of 

eyes where the width i s minimum. 

Width of pro- : d i s t ance measured nearer to the pos-
notum 

t e r i o r angles where the pronotum i s 

b roades t . 

Width of f o r e - : d i s t a r c e measured in middle of f o r e ­
wing 

wing where i t is maximum. 

All the measurements are expressed in mi l l ime t r e . 



F i g . l ; Descr ip t ive terminology of leafhoppers - e x t e r n a l 
morphology 

a t o t a l length 
0 length of fore wing 

c length of clavus 

d length of hind t i b i a 

e width of fore wing 

A : Head and thorax 

f width of head inc luding eyes 

g width of ver tex 

h width of pronotum 

i length of vertex 

j length of pronotum 

k length of scutellum 

B : P r o f i l e of head and thorax 
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vertex 
pronotum 

scutellum 

Face 

f ron to clypeus 

gena 

t r a n s c l y p e a l su lcus 

lorum 

c lype l l u s 

-b'ore wing 

an teap ica l c e l l s 

ap ica l c e l l s 

c l ava l su ture 

clavus 

c l ava l veins 

D : Hind wing (not shown in the diagram) 
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5 . 4 . 1 . Ra t ios 

The d i f f e r en t morphometric r a t i o s used in the 

d e s c r i p t i o n of species are as fo l lows : 

A : Tota l length of leafhopper t o width 

of head includir^^ eyes 

B : Length of ve r tex to i t s width 

G : Length of pronotum to i t s width 

D : Length of forewing to i t s width 

E : Length of face to width of head 

including eyes 

3 . ^ . Terminology 

Terms used in the d e s c r i p t i o n of the morphology 

a re those used by Oman 11949) and Young (1952) . The 

var ious p a r t s are i l l u s t r a t e d in F i g s . l and 2. 

Aedeagus : The s c l e r o t i z e d i n t r o m i t t a n t organ 

ca r ry ing e j a c u l a t o r y duct in the male 

Anteapical '• Cells of the wir^s which occur before 
c e l l s ( S u b -
ap ica l c e l l ) a p i c a l c e l l s . 

Apical c e l l s : Cells of the wings present in the 

ap i ca l a rea . 

Apophysis of : Terminal f i n g e r - l i k e process of s t y l e 
s t y l e 

Atrium : Broad basal opening of the gonoduct. 
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Connective : Sc lero ized basa l pa r t of adeagal shaf t 

with stem and arms bears paraphyses . 

Glavus : The t r i a n g u l a r ana l por t ion of the 

forewing. 

Clypel lus : More or l e s s r ec t angu la r s c l e r i t e located 
(anteclypeus ) 

j u s t before the mouth p a r t s emerging out 

of t h e head . 

Coronal : A l o n g i t u d i n a l su lcus along the mid l ine 
su lcus 

of t h e ver tex between the compound eyes . 

Dorsal apodeme : Apodeme formed poss ib ly by t h e modifica­

t i o n of a t r i a l rim and d i r ec t ed d i s t a l l y 

to which t h e muscles of the tenth., segment 

are connected. 

Dorsal con- : Sc l e ro t i zed elongate paired s t r u c t u r e 
nect ive 

a r t i c u l a t i n g between ten th segment and 

dor sa l apodeme. 

Face : The e n t i r e cephal ic aspect of head. 

Frontoclypeus : Area of the face dorsad of the c l y ­

p e l l u s , l a t e r a l l y l im i t t ed by l a t e r a l 

f a s c i a l s u l c i . 

Genae : Outer most s c l e r i t e below the eyes on 

the f a c e . 
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GoQopore : Terminal opening of t h e gonoduct which 

runs through the s h a f t . 

In termedia te : A p l a t e - l i k e s c l e r i t e interposed between 
s c l e r i t e 

aedeagus and connect ive , e i t h e r fused or 

a r t i c u l a t e d with connective and aedeagus. 

Lorum (Mandi- : Presen t on e i t h e r s ide of the c l y p e l l u s , 
bular p l a t e ) 

u sua l ly del imi ted on the ou ts ide by an 

arc-shaped s u l c u s . 

Oce l l i : Simple eyes on the a n t e r i o r margin of 

ve r tex near compound eyes . 

Paraphyses : A pa i r of e longa te , s c l e r o t i z e d s t r u c t u r e s 

e i t he r a r t i c u l a t e d or fused with caudal 

apex of connect ive and usua l ly placed 

ventrad of aedeagus. 

Phal lobase : Body of the aedeagus which bears the 
(Socle ) 

dorsal apodeme and the s h a f t . 

P reap ica l lobe : Any lobe - l i ke pro longat ion before the 

t i p of the organ concerned, here used 

for s t y l e . 

Pronotum • Dorsal s c l e r i t e of the prothorax which 

i s u sua l l y la rge and sh ie ld - l i k e . 
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Pygofer : Combined tergum and the pleura of the 
(Pygophore) 

ninth abdominal segment which houses 

the g e n i t a l organs in both sexes . 

i-ygofdr : Appendage a r i s i n g on any par t of the 
process 

pygofer. 

Scutellum : Tr iangular p l a t e t h a t follows t h e 

pronotum. 

Shaft : Par t of the aedeagus t h a t c a r r i e s the 

gonopore and through which the t e rmina l 

pa r t of the e j acu l a to ry duct t r a v e r s e . 

Style : A pair of appendages on e i the r s ide of 

the connect ive used as c l a spe r s during 

c o p u l a t i o n . 

Male p l a t e : A pair of l o b e - l i k e appendages which 
( s u b - g e n i t a l 
p l a t e ) extend caudel ly beneath the pygofer and 

form t h e f loor of the pygofer c a v i t y . 

Male valve : The sternum of the n in th segment found 

in males . 

Vertex : The e n t i r e d o r s a l surface of head 

exc ludi r^ eyes . 



Fig.2 : Descriptive terminology of leafhoppers-
genitalia 

E Pygofer 

E 
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J 

J 

Dorsal connective (noi 
d i j 

Male valve 

Male p l a t e 

Style 

Apophysis of s ty le 

Gonnective 

In termedia te s c l e r i t e 

K Connective and paraphyses, 
dorsa l view 

L Jonnect ive and paraphyses, 

Lateral view (not shown in the diagram) 

M Aedeagus dorsa l view 

N Aedeagus l a t e r a l view 

0 Female ovipos i tor 

1 Female seventh sternum 
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3 . 6 . C i t a t i o n of o o l l e c t o r s names 

While c i t i n g names of the c o l l e c t o r s of the s p e c i ­

mens examined, the fo l lowing a b b r e v i a t i o n s are used: 

ARV : Mr .A.R .V.Kumar , Department of Entomology, 

Univers i ty of A g r i c u l t u r a l Sciences,GKVK, 

Bangalore, Karnataka. 

BM : Dr.B.Mall ik , Regional Research S t a t i o n , 

Mudigere, Karnataka 

CAV : Dr .C .A.Viraktamath, Department of Ento­

mology, UAS,Bangalore. 

CSV : Mr. C.S.Wesley, Department of Entomology, 

UAS, Bangalore . 

HSK : Mr.H.S.Krishnamurthy, F ie ld Off icer , 

Syndicate Bank, Munirabad. 

mk : Mr.H.V.Ananth Murthy, F i e ld Off icer , 

Bank of India , Raichur . 

KDG : Dr .K.D.Ghorpade, 123, Brigade Road, P.O. 

Box No.2654, Bangalore-25 

37 : Mr. S.Viraktamath, A g r i c u l t u r a l Engineering 

I n s t i t u t e , UAS, Raichur . 

3 . 7 . Type d e p o s i t o r i e s 

The holotypes of the new taxa described here w i l l 

be deposi ted in the insec t c o l l e c t i o n s of the Department 
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of Entomology, University of Agricultural Sciences, 

G.iC.V.K. Bangalore (UAS ). The paratypes (wherever 

possible) will be deposited in the National Pusa 

Collection, Indian Agricultural Research Institute, 

New Delhi (lARI), British Museum (Natural History), 

London (BMNH), the United States National Museum of 

Natural History, Washington, D.C. (USNM). 



RESULTS 



IV. RESULTS 

The presen t r e v i s i o n a r y study revealed the 

presence of 21 spec ies belonging to th ree genera, of 

which one genus and f i f t e e n spec ies are new to s c i e n c e . 

In a d d i t i o n new d i s t r i b u t i o n r eco rds of the spec ie s 

are a l so e s t a b l i s h e d . The r e s u l t s of t he study are 

presented h e r e . 

4 . 1 . The t h r ee genera recognised are Scapho te t t ix 

Matsumura, Scaphodhara gen, nov. and Scaphoideus Uhler . 

These can be d i s t ingu i shed by the fol lowing key. 

1. Claval veins e i t h e r approximated or connected by 

a c ro s s ve in ; meso- thoracic femora with s t o u t 

long se tae of varying l eng th ; r a t i o of width of 

f rontoc lypeus between antennal p i t to width of 

f rontoclypeus a t apex va r i e s from 0,30 t o 1.25; 

connect ive without paraphyses or in t e rven ing 

s c l e r i t e between aedeagus and connect ive 

(Fig.4 D, N,M j 
Scapho te t t i x Matsumura 

Claval veins ne i ther approximated nor connected 

by a c ro s s vein a t the i r mid l eng th ; mesothoracic 

femora with s tou t short se tae of uniform length 

(except in Scaphoideus curva tus ); r a t i o between 

width of f ran toc lypeus between an tenna l p i t to 
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width of f ran toc lypeus a t apex v a r i e s from 

1.32 t o 1.68; connect ive e i t h e r with para-

physes or with an in te rven ing s c l e r i t e between 

connective and aedeagus (Fig.lOM, IIM, ) . . . 2 

2. An i n t e r v e i n i n g s c l e r i t e between aedeagus and 

connect ive present (Fig.lOM, IIM); paraphyses 

a b s e n t . . . . . . Scaphodhara gen.nov. 

No i n t e r v e i n i n g s c l e r i t e between aedeagus and 

connect ive ; paraphyses of connect ive well deve­

loped ( F i g . l ^ K ) . . . . Scaphoideus Uhler 

4 . 2 . 1 . Genus Scaphote t t ix Matsumura 

Head, pronotum and scutel lum with t r ansve r se 

sanguineous or orange bands; vertex with one or two 

marginal and submarginal inver ted ^-shaped chocolate 

brown markings. Forewing with a number of t r anspa ren t 

spots surrounded by fuscous area with dark brown v e i n s . 

Head inc lud ing eyes e i t h e r as wide as or narrower 

than pronotum, longer medial ly than next to eyes , e i ther 

acu te ly angled or obtusely rounded. Pronotum O.39 times 

as long as i t s width. Frantoclypeus widened d o r s a l l y . 

Clype l lus broader a p i c a l l y . Vertex 0.72 times as long 

as i t s width. Claval veins e i t h e r conf luent in the 

middle or approximated medial ly and connected by a 
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cross vein; a cross vein between outer claval vein 

and claval su ture ; anteapical c e l l s three , inner 

anteapical c e l l open behind, outer anteapical c e l l 

smallest , about 1/2 to 2/3 as long as median ante­

apical c e l l ; only one reflexed vein connecting basal 

outer angle of outer anteapical ce l l and cos ta l margin. 

Fore femora compressed with a ser ies of short stout 

spines on ventral margin in addition to 10-15 hai r ­

like setae on meso-apical area. Middle femora com­

pressed with a row of some short and some long stout 

spines along mesal margin. 

Pygofer with caudal lobe e i ther with or without 

attenuated process, with tu f t s of long setae or with 

scattered se tae . Male plate t r iangular with rounded 

apex having an oblique row of stout se tae . Style slender, 

elongate or robust with well developed preapical lobe, 

apophysis of s tyle short or elongate with pointed apex, 

i t s ventral margin se r ra ted . Connective Y-shaped with 

stem shorter or longer than arms, neither with para-

physes nor with an intervening s c l e r i t e between aedeagus 

and connective. Aedeagal shaft s lender, elongate or 

s tou te r , wider near base, with a pair of apical tooth 

or spine-l ike processes. Gonopore apical or subapical. 
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, 2 . 2 . Key to spec ies of Scapho te t t ix (males) 

l_ Scaphote t t ix indicus ( D i s t a n t ) , S .h ie roglyphicus 

( D i s t a n t ) and S .consanguineus ( D i s t a n t ) are known 

only from females and hence are not included in 

the key_y. 

1. Glaval veins fused (F ig .^D) . Aedeagus with ap ica l 

pair of appendages s t rong ly recurved and d i r e c t e d 

v e n t r a l l y (fig.5M) . . . .S . k e r a l i c u s sp.nov. 

Claval veins e i t h e r approximated or connected by 

c ro s s ve in (Fig.3D,4D). Aedeagal processes v a r i a b l e , 

but not s t rong ly recurved and d i r e c t e d v e n t r a l l y 

* • • • 

2. Aedeagus without processes (F ig .4 MJN); pygofer 

without caudal attemuated process . . 

. . S . f r ey t ag i sp.nov* 

Aedeagus with p roces se s ; pygofer with a caudal 

a t tenua ted process (F igs .3 EM, 6 EM, 7 EM, 8 EM ) 

• • • • J 

3 , Aedeagus with a pa i r of ap i ca l and a pa i r of sub-

ap i ca l processes (Fig.TM); caudal lobe of pygofer 

gradual ly narrowed to an a t t enua ted process 

(Fig .TE); d o r s a l margin with a shor t caudal ly 

d i r ec t ed process (Fig.YE) . . . . S .quadrif idus sp.nov 
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- Aedeagus with only a pair of a p i c a l processes 

(Figs.3M,6M,8M j ; caudal lobe of pygofer abruptly-

narrowed and produced in to a s p i n e - l i k e process 

from the caudo v e n t r a l margin (Figs .3E,6E,8E) 4 

4. Aedeagal process with c renu la t e margin; stem of 

connect ive more than 1.5 times as long as i t s 

arms (Fig.8 J , M) . . . . S.redundans Distant 

Aedeagal process smooth margined or almost with 

a s ingle d e n t i c l e a t mid length of process (Fig.3M); 

stem of connect ive half as long as i t s a rms(Fig .6J ) 

5. Aedeagal shaft s lender evenly curved (Fig.3 N ); 

a p i c a l process of aedeagus in caudal aspect L-shaped 

with median tooth (Fig.3 MN).. . . S.agumbensis sp.nov-

Aedeagal shaf t s t o u t e r , wider near base than at 

apex, aedeagal p rocess evenly curved v e n t r a l l y 

in caudal view (Fig .6 JM J N } . . . . S.malnadicus sp .nov. 

4 . 2 . 3 . Scapho te t t ix agumbensis sp .nov . ( F i g . 3 , Plate-l-^ ) 

Vertex ochraceous with a marginal and submarginal 

p iceous bands, a rea between these orange, a t r a n s v e r s e 

sanguineous spo t broadened in the middle and narrowed 

towards eyes on disk , margined with piceous a n t e r i o r l y . 
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Face ochraceous anter ior margin whitish with a ventral 

i l l -def ined brownish margin. Pronotum with an anterior 

marginal and a posterior sub-marginal sanguineous t r ans ­

verse bands. Scutellum with pal e sanguineous anterior 

band not reaching l a t e r a l margins, posterior half 

ochraceous, l a t e r a l margin piceous. Colour of forewing 

similar to tha t of Sgaphotettix malnadicus. Fore t i b i a , 

apex of middle femur, basal , apical and two median spots ^ 

on the middle t i b i a , f i r s t and second tarsomeres and 

ser ies of spots a t base of hind t i b i a , apex of hind 

t i b i a , hind bas i t a r sus , ent i re second tarsomere and basal 

1/3 of third tarsomere, piceous. 

Head bluntly conical, s l i gh t ly narrower than pro­

notum. Vertex broader between eyes than i t s median length. 

Pronotum 1.8 times as wide as i t s median length, longer 

than scutellum. Glaval veins approximated in the middle, 

outer anteapical c e l l 3/4 as long as the median ante-

apical c e l l . 

Male gen i t a l i a ; Ventro-caudal angle of male pygofer 

produced into a spine-l ike process directed caudo-dorsally, 

caudodorsal margin convex. Tenth segment large and well 

sc le ro t ized . Valve t r i angu la r . Male plate rather 
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t r i a t igu la r with rounded apex, having ob l ique row of 

s t o u t s e t a e and numerous marginal h a i r - l i k e s e t a e . 

Style s lender e longate with wel l developed p r e - a p i c a l 

lobe, apophysis shor t , s l ende r , s t rong ly curved l a t e r a l l y , 

i t s surface p u s t u l a t e . Connective X-shaped with caudal 

arms s h o r t , a n t e r i o r arms s l ende r , e longated th ree t imes 

as long as caudal arms. Aedeagus with well developed 

th in p l a t e - l i k e d o r s a l apodeme which i s about half as 

long as sha f t ; shaf t caudo-dorsa l ly smoothly curved, 

of uniform width and with a pair of a p i c a l p rocesses ; 

each p rocess in i t s b a s a l 1/3 d i rec ted a n t e r i o r l y and 

then obrupt ly l a t e r a l l y with a median shor t t oo th . 

Gonopore subapica l . 

Morphometric r a t i o s : Male:A: 3 • 95, B :0 .87 ; 

C:0 .53; E :1 .02 . 

Measurements ( in mm); Ma le - to t a l l eng th : 5 .0; 

length of v e r t e x : 0 . 5 ; length of pronotum: 0 .7 ; length 

of sou t e l l um:0 .6 ; length of f a c e : 1 . 3 ; width of head i n ­

c lud ing eyes : 1.27; width of vertex :0 .57 ; width of 

pronotum: 1.3 • 

Specimen examined: Holotype d INDIA: Karnataka, 

Agumbe, 23 .xi .1982 (H .V.A .Murthy Coll . ) (UAS). 



F i g . 3 • S c a p h o t e t t i x ais:umbensis s p . n o v . (0 ) 

S c a l e r e f e r s to 0 .1 ram except in ABC where 
i t i s e q u a l to 0 .5 mm 
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Remarks' This spec ie s i s c l o s e l y r e l a t e d to 

S.malnadicus in having X-shaped connect ive and cha rac ­

t e r s of s t y l e , adeagus and pygofer. However, t h i s 

spec ies has more s lender and e longate s t y l e with a 

shor te r apophys is . The adeagal shaf t i s a l so s lender 

and elongate with d i f f e r e n t l y shaped p roces s . Dorsal 

apodeme i s wel l developed. One of the s t y l e and one 

process of the adeagus are damaged. 

4 . 2 . 4 . Scapho te t t i x f r ey t a^ i sp .nov . ( F i g . 4 , P la te - lb ) 

Scaphoideus f e s t i y u s sensu I s h i h a r a , 1961. 

Head ochraceous with t h r e e a rcua te black l i ne s 

of which two are on a n t e r i o r margin of the ver tex and 

one below i t ; a t r ansve r se sanguineous l i ne across eyes 

a n t e r i o r l y margined by the second d o r s a l black l i n e . 

Face with a f a i n t dorsa l fuscous a rcua te l i n e . Pronotum 

and scutel lum ochraceous, a t r ansve r se fasc ia along 

a n t e r i o r margin of pronotum and sub-marginal f a s c i a on 

the disk redd i sh-orange ; a sub-marginal s t r i p e on the 

extreme l a t e r a l area of pronotum fuscous; do r sa l hal f 

of episternum and dorsa l 3/4 of mesoepimeron dark fuscous. 

Anterior half of scutellum sanguineous, l a t e r a l margin 

and narrow ap i ca l margin, dark fuscous . Legs ochraceous 
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co loura t ion of legs similar to tha t in Scaphote t t ix 

q u a d r i f i d u s . Forewings dark fuscous with hyal ine areas 

surrounded by dark fuscous, venat ion darker . 

Vertex con ica l l y produced in f r o n t , median sulcus 

r each ing 4/5 of the l eng th , median length shor te r than 

width between eyes . Fronotum s l i g h t l y more than twice 

as wide as long but s l i g h t l y shor te r than scute l lum. 

Claval ve ins separa te but connected by a cross ve in ; 

outer a n t e a p i c a l c e l l half as long as median ap i ca l c e l l ; 

median ap ica l c e l l wider in the middle. 

Male g e n i t a l i a : Caudal margin of pygofer obtusely 

rounded wi thout a t u f t of long se t ae but caudal hal f with 

a number of s c a t t e r e d long s e t a e . Tergum of the pygofer 

wel l s c l e r o t i z e d . Valve with a rounded caudal margin. 

Male p l a t e obtusely rounded a t apex, with a marginal row 

of s t ou t s e t ae in caudal 5/4 in add i t ion to long h a i r - l i k e 

s e t a e . S t y l e robus t with well developed p reap ica l lobe, 

apophysis s h o r t , s t r a i g h t , l a t e r a l l y d i r e c t e d , with a 

pointed apex, i t s v e n t r a l margin s e r r a t e . Connective 

Y-shaped with sho r t s tou t stem half as long as arm. 

Aedeagus elongate t u b u l a r , preatr ium 1/4 as long as t o t a l 

l eng th , d o r s a l apodeme shor t and s t o u t , shaf t narrowed 



F i g . 4 . Scaphote t t ix f r ey t a^ i sp .nov. (0$) 

Scale r e f e r s to 0.1 mm except in ABCD & 0 

where i t i s equal to O.5 mm 
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cauda l ly , a t i t s a p i c a l 1/3 curved d o r s a l l y ; apex com­

pressed b l a d e - l i k e . Gonopore s u b - a p i c a l . 

female g e n i t a l i a : Seventh sternum three times 

as long as the s i x t h , caudal margin medial ly concave. 

Morphometric r a t i o s : A:Cf 3 .55 , ^ 3-46; B : d ' o . 7 3 , 

(̂  0.69-, G;(f 0 .45 , % 0 ,50 ; D:(f 3 .15» % 3 .12 ; E:d' 0.93* 

9 0.90. 

Measurements (in mm J: To ta l l e n g t h : 0 4.O5, Q 4 .4 ; 

length of ve r t ex : (f O.38, ^ O.4I; length of pronotum:0 

0 .52, ^ 0 .62; length of scu te l lum: 6^0.57, ^ 0 .67; 

length of face ; (f I.O7, ^ 1.15; length of forewing: CT 

3 .15 , 9 3 .5 ; length of c l a v u s : cf 2 .15 , ^ 2 . 3 ; length of 

hind t i b i a : d ' 1.0, ^ 2 . 2 ; width of head inc luding eyes : 

0' 1.14, ^ 1.27 ; width of v e r t e x : (f O.52, ^ 0 .59 ; width 

of pronotum: cf 1.14, 9 1.23; width of forewing:Cf 1.0, 

Q 1.12. 

Specimens examined 

Holotype (f, INDIA :Uttar Pradesh: Dehra Dun, 

28 . iv .1975 (CAV.Coll. )(UAS ) . 

Pa ra types : 2 (f, 5 § , data as in ho lo type ; 2 (f, 4 9 

INDIA: W.Bengal: 10 km N of S i l i g u r i , l . x i . l 9 8 1 (CAV 

Coll .277 ) :1 9, IWDIA: W.Bengal:Calcutta, 11 .x i .1981 
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(CA7 C o l l . 2 8 4 ) . 1 ^ INDIA: Kerala :Walayar f o r e s t , 

26.x.1975 (CAV C o l l . ) . 1 cf, INDIA: Karnataka, Banner-

gha t t a (24 km S. of• Bangalore ), 9 . v i i i . l 9 7 9 (CAV) 

(lARI, BMNH, UAS, USNM). 

Remarks: This spec ies d i f f e r s from other species 

by Dot having Aedeagal processes and pygofer without 

caudal a t tenuated p roces s . I sh iha ra (1961) m i s i d e n t i f i e d 

t h i s spec ies as Scaphoideus f e s t i v u s , which i s very 

evident from male gen i t a l diagrams provided by him. 

4 . 2 . 5 . Scaphote t t ix k e r a l i c u s , sp.nov. ( F i g . 5 , PlateAc,ii:J 

Similar to t h a t of Scaphote t t ix guadr i f idus with 

fol lowing d i f f e r e n c e s . 

In male, face has a sub-marginal dark brown,curved 

t r ansve r se band on the d o r s a l aspect and a few medial ly 

i n t e r rup ted bands a t the basa l half of the f rons ; antenna 

p i t s , a spot below each eye , l a t e r a l margin and d i s c a l 

spot to lo ra brownish. Clava l ve ins sanquineous, the 

f i r s t c ro s s vein between r a d i a l sector and median sangu­

ineous . Female co lou ra t ion i s much b r i g h t e r and darker 

than i n the females of Scaphote t t ix guadrif i d u s . The apioa 

ha l f of the face inc lud ing pa r t of genae, e n t i r e lorum, 

c l y p e l l u s and ap i ca l I /3 of frons dark brown ;a t r ansve r se 

f a s c i a acc ross middle of f rontoclypeus and middle of gena 

ochraceous. 
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Vertex more acu te ly angled than in Scapho te t t ix 

quadr if i dus . Claval veins fused in the middle , a c ro s s 

vein from the inner c l a v a l vein reaches the c l ava l 

Su tu re . 

Male g e n i t a l i a ; Pygofer with a rounded caudal 

a rg in without any p rocess . Male p l a t e t r i a n g u l a r with 

obtuse apex covered with marginal h a i r - l i k e se tae and 

a row of sub-marginal s t o u t elongate s e t a e . Valve t r i ­

angu la r . S ty le s t o u t prominent with wel l developed 

p r e - a p i c a l lobe, apophysis curved with i t s v e n t r a l 

margin s e r r a t e . Connective Y-shaped, stem twice as 

long as arms. Aedeagus some what L-shaped with well 

developed dor sa l apodeme which i s b i f id d i s t a l l y ; shaf t 

s t r a i g h t , d i rec ted caudo-dorsa l ly with an ap i ca l gono-

pore ; a pa i r of long d i s t a l l y a t t enua ted s t rong ly 

recurved processes d i rec ted vent ra l ly , and then caudal ly 

a r i s e a t the apex of the s h a f t . 

Female '̂e n i t a l i a : The female seventh sternum 

t h r i c e as long as median length of s ix th sternum; i t s 

Hind margin con ica l ly produced in the middle . 

Morphometric r a t i o s : A : (^3-80; ^ 3 . 7 0 ; B: ( f o . 7 5 , 

9̂  0 .75; G: Cf 0.50, ^ O.5I; D: (f 3 • 27 , 9 , 3 - 4 1 ; E: 6 0.8 , 

9 0 .88 . 



Fig. 5. Scaphote t t ix k e r a l i c u s sp.nov.(Cf^) 
Scale r e f e r s t o 0.1 mm except in ABCD & 0 
where i t i s equal to O.5 mm 





turn 
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Measurements ( i n mm): t o t a l l e n g t h : (f 4 . 5 , <̂  5 . 0 ; 

l e n g t h of v e r t e x : 0 0 . 4 0 , ^ O.45; l e n g t h of pronotum: 

(f 0 . 6 2 ; ^ 0 . 6 8 ; l e n g t h of s c u t e l l u m :d' O.59, ^ 0 . 6 8 ; 

l e n g t h of f a c e : (f 1.02, $ 1.20; l e n g t h of f o r e w i n g : (5*3.5, 

9 4 . 0 ; l e n g t h of c l a v u s : cf 2 . 3 , § 2 . 6 ; l e n g t h of hind 

t i b i a : cf 2 . 0 , ^ 2 . 6 ; wid th of head i n c l u d i n g eyes :(? 1.17, 

5 1 .35 ; width of v e r t e x : (f O.53, ^ 0 . 6 0 ; width of prono 

(f 1 .22 , 5 1 .33 ; w i d t h of f o r e w i n g : (f I . O 7 , ^ 1 .17. 

Specimen examined 

Holo type (f, INDIA: K e r a l a : Thekkad i , 2 6 . i i i . 1 9 7 7 

(CAV.Col l .No.65)(UAS). 

P a r a t y p e s : 2 v, 2 ^ , d a t a as in h o l o t y p e ; 4 0̂ , 

4 9» d a t a as i n h o l o t y p e but c o l l e c t e d on 2 7 . i i i . 1 9 7 7 ; 

1 d", 3 ^ d a t a as in h o l o t y p e (SV C o l l . ) ; 2 (S , 4 ^ da t 

a s i n h o l o t y p e bu t c o l l e c t e d on 2 7 . i i i . 1 9 7 7 ; 5 cT, 4 ^ , 

d a t a a s i n h o l o t y p e (BM C o l l . ) ; INDIA: K a r n a t a k a ; 1 cf 

Jog f a l l s 1 7 . x i . 1 9 7 6 (BM), 1 O", 1 ^ , 8 .v . l976(BM ), 1 $ 

9.V.1976 (BM); 1 9 , 1 0 . x i . 1 9 7 6 (CAV); Mudigere , 1 q, 

7 . x . 1 9 7 5 (CA7)(IARI, BMNH, UAS, USNM). 

Remarks : See under S c a p h o t e t t i x q u a d r i f i d u s s p . n o v . 

a 

http://26.iii.1977
http://27.iii.1977
http://27.iii.1977


Plates: 

1 a : Scaphotettix ais;umbensis sp.nov. (C) ) 

1 b : Scaphotettix freytagi sp.nov. (9) 

1 c : Scaphotettix keralicus sp.nov. (CJ ) 

1 d : Scaphotettix keralicus sp.nov.($) 



«i 

P l a t e l a P l a t e lb 

^ l a t e I c P l a t e Id 
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4 . 2 . 6 . Scaphote t t ix malnadicus sp.noy. (Fi|0:.6, P la te 2.a) 

Anterior margin of ver tex with a marginal and 

two sub-marginal piceous l i n e s , the pos t e r i o r sub-

margina l l i ne not reaching the inner margin of eyes , 

t r a n s v e r s e s t r i p e on the disk sanguineous. Face 

ochraceous with upper maxgin whi t i sh with sub-marginal 

f a i n t brownish band. Pronotum brownish with an a n t e r i o r 

and a pos t e r i o r sub-marginal t r a n s v e r s e , sanguineous 

bands . Scutellum with basa l angle brownish, area between 

them sanguineous, media l ly i n t e r rup ted by an ochraceous 

l i n e . Pos t e r io r half of scutel lum yel lowish white with 

l a t e r a l margins p i ceous . Fore wing pale brown with a 

prominant dark-brown markings surrounding a number of 

hyal ine spo t s d i s t r i b u t e d on c lavus and corium; apex of 

c l avus , a spot a t the inner c l a v a l vein and sub-marginal 

a rea of forewing narrowly dark brown. Colourat ion of 

l egs same as in S.agumbensis. 

Head b l u n t l y c o n i c a l , s l i g h t l y narrower than pro­

notum. Vertex broader between eyes than i t s median 

l eng th . Pronotum 1.8 t imes as wide as long, longer 

than the scu te l lum. Claval ve ins approximated in the 

middle, outer a n t e a p i c a l c e l l 3/4 as long as median 

a n t e a p i c a l c e l l . 
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Male g e n i t a l i a : Gaudo-ventral margin of pygofer 

with a caudal ly d i r ec t ed p rocess , caudo-dorsa l margin 

membranous v e n t r a l margin curved. Tenth segment l a rge , 

s c l e r o t i z e d . Valve r a t h e r t r i a n g u l a r . Male p l a t e t r i ­

angular with rounded caudal ang le , with marginal h a i r ­

l ike se tae more numerous a t apex and with t u f t s of s e t ae 

which become subapica l near apex. Style with wel l deve­

loped p r e - a p i c a l lobe , apophysis s l ende r , s t rong ly 

d i rec ted l a t e r a l l y with s e r r a t e d v e n t r a l margin. Con­

nect ive X-shaped, caudal arms very s h o r t , an t e r io r arms 

s lender e longate and 2.5 times as long as caudal arms. 

Adeagus wi th poorly developed dor sa l apodeme, shaft 

s l i g h t l y caudo-dorsa l ly curved, broader a t base , than 

a t apex, with a pair of ap i ca l a n t e r o - v e n t r a l l y curved 

p roces se s . Gonopore s u b - a p i c a l . 

Morphometric r a t i o s : Male: A: 3 .76 ; B: 0.78; 

G : 0 . 5 3 ; E 1.00. 

Measurements ( in mm): Male: t o t a l l eng th : 4 . 9 ; 

length of v e r t e x : 0 .47; length of pronotum: 0 . 7 ; length 

of scu te l lum: 0.62; length of f ace : I . 3 ; width of head 

inc lud ing eyes : 1.3; Width of ver tex 0 .6 ; width of 

pronotum: I . 3 2 . 

Specimen examined 

Holotype cf INDIA: Karnataka: 3 5 km West of Jog 

F a l l s , 18.xi .1976 (CA7 Co l l .No .5 I ) (UAS). 



Pig.6. 3caphotettix malnadicus sp.nov. (O^) 

Scale refers to 0.1 mm except in ABCD & 0 
where it is equal to O.5 mm 



o 
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Remarks 

This spec ies i s c l o s e l y r e l a t e d to Scaphc te t t ix 

agumbensis but d i f f e r s in the s t r u c t u r e of male g e n i t a l i a 

as discussed under t ha t s p e c i e s . 

4 . 2 . 7 . Scapho te t t ix quadr i f idus sp .nov . (Fig.7 ,Plate.^.b) 

Vertex ochraceous with two subrcarginal bands 

p o s t e r i o r to and a marginal band ventrad of o c e l l i , 

dark brown; a t r ansve r se f a s c i a ac ross eyes sanguineous, 

a n t e r i o r most margin of face pa le ochraceous, margined by 

brown; do r sa l half of frons brownish ochraceous, remain­

ing p a r t ochraceous in male; in female frons with a sub-

marginal t r ansve r se brown f a s c i a and a s e r i e s of media l ly 

i n t e r rup ted t r ansve r se f a s c i a e , l a t e r a l f r o n t a l s u t u r e , 

an tennal p i t s and area beneath compound eyes , brownish. 

Pronotum and scutel lum ochraceous; pronotum with a n t e r i o r 

marginal and a p o s t e r i o r sub-marginal t r a n s v e r s e sanqui -

neous f a s c i a , ap i ca l ha l f of scutellum ye l lowish . Legs pale 

ochraceous, bases of hind t i b i a l sp ines brown, fore t i b i a 

s t r i p e d with brown, middle t i b i a with t h r ee brown s p o t s ; 

basa l and median tarsomere brown; apex of hind t i b i a , 

b a s i t a r s u s and e n t i r e second tarsomere and b a s a l half of 

3rd tarsomere p iceous . Claval ve ins sanquineous in some 

specimens and reddish brown in o t h e r s . Forewing brownish 
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with a number of hya l ine spo t s often surrounded by brown; 

ap ices of c l a v a l v e i n s , recurved ve ins on the c o s t a l 

margin, a few spots on a n t e a p i c a l and ap i ca l c e l l s and 

the v e i n s , dark brown. In females the co loura t ion i s 

much darker . 

Head i s d ior te r than pronotum (20 :30) . Pronotum 

longer than scutel lum and wider than long (55=30). 

Male g e n i t a l i a : Pygofer cauda l ly a t t e n u a t e d , pro­

duced in to a do r sa l l y curved process , caudo-dorsal margin 

with a shor t f i n g e r - l i k e process , dorsum of pygofer well 

s c l e r o t i z e d . Valve broadly t r i a n g u l a r . Apex of male 

p l a t e obtusely rounded with long h a i r - l i k e s e t a e , and 

with an oblique row of s t o u t sub-marginal sp ines . S ty le 

with well developed p r eap i ca l lobe, apophysis s h o r t , 

f i n g e r - l i k e , d i r e c t e d caudo- la te r a l l y with i t s lower 

margin t r a n s v e r s e l y rugose . Connective Y-shaped, stem 

s h o r t , b i f i d and with a dorsa l pa i r of hemispher ica l 

apodemes. Aedeagus r a the r J-shaped with well developed 

d o r s a l apodeme which has four d i s t i n c t l obes ; shaf t r a t h e r 

of uniform width with a pa i r of a p i c a l and a pair of sub-

a p i c a l l a t e r a l l y d ivergent p r o c e s s e s . Gonopore a p i c a l . 

Female g e n i t a l i a : Seventh sternum twice as long as 

s i x t h , i t s caudal margin medial ly concavely curved. 



F i g . 7 . Scaphotet t ix quadr i f idus sp.nov. (cT^) 

Scale r e f e r s to 0 .1 mm except in ABGD & 0 
where i t i s equal to 0.5 mm 
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Morphometr ic r a t i o s : A: 6*3.8, $ 3 . 6 ; 3 : (^0 .75 , 

q 0 .62; C: cf 9-54, § O.5I, D: cf 3-30, ^ 3 .40; E: (f 0 .9 , 

0 0 .76 . 

Measurements ( in mmj: t o t a l l e n g t h : 0 5 .3 I , Q 5 .7 ; 

length of v e r t e x : (f 0 .48, $ 0 .47; length of pronotum: 0̂  

0.75» ^ 0 . 8 1 ; length of scu te l lum: cf 0 .68, 9̂  0 .77; length 

of face : cf 1.26,^ 1.19; length of forewing: (f 4 .2 , 9 4 . 5 ; 

length of c l a v u s : (f 2 .76, ^ 3.O; length of hind t i b i a : cf 

2 .46 , 9 2 . 5 ; width of head inc luding eyes : <S 1.37, $ 1.55; 

width of ve r tex (^0 .64 , ^ 0 .75 ; width of pronotum: o ' ' l . 38 , 

^ 1.58; width of forewing: d" 1.27, ^ 1.32. 

Specimens examined: Holotype 0 INDIA: Kera la : 

Thekkadi, 2 6 . i i i . 1 9 7 7 (CAV. Col l .No.65) (UAS). 

Pa ra type : 3 0, 6 $, data as in ho lo type ; 1 6, data 

as in holotype but c o l l e c t e d on 2 7 . i i i . 1 9 7 7 ; 2 cT, 3 9' ^^^^ 

as in holotype (S7 Co l l .No .5 ) ; 2 cf, data as in holotype 

(BM, Col l No.37). (BMNH, lARI, UAS, USNM). 

Remarks : This spec ie s e x t e r n a l l y resembles 

Scaphote t t ix k e r a l i c u s but d i f f e r in beirg l o n g e r , c l a v a l 

ve ins being separa te and in the s t r u c t u r e of male and 

female g e n i t a l i a . 

http://26.iii.1977
http://27.iii.1977


P l a t e s : 

2 a : Scaphote t t ix malnadicus sp.nov.(CJ^ ) 

2 b : Scapho te t t ix quadr i f idus sp.nOv.Ccf ) 

2 c : Scapho te t t ix redundans Dis tant (u ) 



• 

# 

Plate 2a Plate 2b 

Pxate -c 
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4 . 2 . 8 . Scaphote t t ix redundans ( D i s t a n t ) Comb.nov. 
( f i g . 8 , r i a t e . z c ) 

Soaphoideus redundans Dis tan t , 1918 

Colourat ion as described by Dis tan t (1918) with 

fol lowing a d d i t i o n s . Outer c l ava l vein s l i g h t l y i n ­

curved but not touching inner c l a v a l ve in ; apices of 

c l a v a l vein dark brown much broadly so in case of inner 

c l a v a l ve in , clavus with th ree la rge whi t i sh hyal ine 

s p o t s , the veins marked with dark brown. Two recurved 

veins on c o s t a l margin, ve in d i l i m i t i n g outer a p i c a l 

c e l l and the ap ica l sub-marginal band broadly dark brown. 

The apices of hind basi ts i rus and e n t i r e middle t a r s a l 

segment and basa l a r ea of t h i r d t a r s a l segment dark 

brown, the l a t e r a l margin of the pronotum with a fuscous 

l i n e . Proepimeron fuscous. 

Head obtusely rounded in f r o n t . Vertex much 

broader than i t s l eng th . 

Male g e n i t a l i a : Pygofer with a v e n t r a l , d o r s a l l y 

produced process which i s longer than the height of 

pygofer. Tenth segment we l l s c l e r o t i z e d . Darso-caudal 

area of pygofer membranous without any p rocess . Valve 

broadly t r i a n g u l a r . Male p l a t e with obtusely rounded 

apex, and marginal s t o u t setae which obl ique ly t r a v e r s e 

the width of p l a t e before the apex and with marginal and 



F i g . 8 . Scaphote t t ix redundans Dis tant 

Scale r e fe r s to 0.1 mm except in ABC 
where i t is equal to 0.5 mm 
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ap i ca l long h a i r - l i k e s e t a e . Style with well developed 

p r e a p i c a l lobe, apophysis s t r o n g l y l a t e r a l l y d i r e c t e d , 

d i s t i n c t l y acu te ly poin ted , v e n t r a l margin f i n e l y s e r r a t ed . 

Connective Y-shaped, stem of connect ive twice as long as 

the arm, cauda l ly broad. Aedeagus with f a i r l y wel l 

developed but s h o r t - d o r s a l apodeme; shaf t curved caudo-

dorsa l ly and in l a t e r a l aspect s l i g h t l y broader a t apex 

than a t base , with a pa i r of sub-ap ica l l a t e r o - a n t e r i o l l y 

d i r ec t ed b l a d e - l i k e processes with c r enu l a t e margin. 

Gonopore subap ica l . 

Morphometric r a t i o s : Male: A: 4 . 0 , B:0 .6 , 0 : 0 . 5 , 

D:3.84, E :0 .8 . 

Measurements ( in mm): Male: t o t a l l e n g t h : 5 .8 , 

length of v e r t e x : O.42, length of pronotum : O.75, length 

of scu tellum : 0 . 7 , length of f a c e : 1.2, length of fo re -

wing :4 .8 , length of c l a v u s : Ji.l, length of hind t i b i a : 

2 .6 , width of head inc luding eyes : 1.45> width of v e r t e x : 

0 .7 , width of pronotum : 1 . 5 , width of f orewing :1 .25 . 

Specimen examined 

1 d, INDIA: Tamil Nadu: Naduvattam, 6 . v i . l 9 7 7 

(CAV. Co l l . )(UAS ) . 



itop-ll Distribution of 8p«cl«s of scapnotai;t;ix Matsiiniara* 



Scaphotttt i* ogumbens i t 

Scaphottttix I r ty logl 

ScgphoKttix k t f o l i c m 

Scaphottttix molnoj icut 

Scgphotttt ix QueJr I l ldm 

Scophottttix rtJundont 
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Remarks: S.redundana i s r e l a t e d to S .quadr i f idus , 

S.a^umbensis and S.malnadicus in having a ven t ra l process 

to pygofer . I t d i f f e r s from these spec ie s in having 

c r e n u l a t e margin to the aedeagal p r o c e s s . 

4.3« Scaphodhara gen.nov. 

Type-Species : Scaphodhara bi loba sp .nov . 

Colourat ion s im i l a r to some species of Scaphoideus. 

Head, pronotum, scutel lum and folded forewings t raversed 

by a median broad ivory or yel lowish white s t r i p e flanked 

by l a t e r a l brown a r e a . 

Head inc lud ing eyes narrower than pronotum. Vertex 

with acu te ly pointed a n t e r i o r margin, 1.19 t imes as long 

as i t s width between eyes . Face longer than wide, the 

r a t i o between the width of f ran toc lypeus between bases 

of antennae to width of frontoc lypeus a t apex va r i e s 

from 1: 1.48 t o 1: 1.68. Pronotum 0.46 times as long 

as i t s width, shor te r than scu te l lum. Fore wing s imi la r 

to t h a t in Scaphoideus. Fore femora without sho r t s tou t 

se tae but with 9-11 h a i r - l i k e se tae on meso-apical a r ea , 

middle femora with shor t s t o u t se tae of uniform l eng th . 

Pygofer longer than i t s he igh t , caudal ly rounded 

or b lun t ly pointed with t u f t s of long and s c a t t e r e d s e t a e . 

Male p l a t e as in Scaphoideus. Style with we l l developed 
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p r e a p i c a l lobe , apophyses sho r t , curved l a t e r a l l y e i t h e r 

sharp ly pointed or b lun t ly pointed a p i c a l l y . Connective 

Y-shaped in i t s a n t e r i o r p a r t , an in te rmedia te s c l e r i t e 

between aedeagus and connective with which i t i s e i t h e r 

fused or a r t i c u l a t e d . Aedeagus fused with in te rmedia te 

s c l e r i t e , often compressed and with a pair of ap ica l 

p r o c e s s e s . Dorsal connect ive e i t h e r poorly or well 

developed. Ovipositor extending beyond pygoter in female 

4 .5 • 1 • Key to species of Scaphodhara (males ) 

1. Male p l a t e bilobed (Fig.9G); aedeagal shaft 

s t rong ly curved appearing C-shaped (Fig .9 N); 

apophysis of s t y l e s t ou t with a rounded apex 

(Fig .9 HI) . . . . S .b i loba sp .nov . 

- Male p l a t e with a s i n g l e lobe (Figs.lOG, IIG, 

12G); aedeagal s h a f t , s t r a i g h t not curved; 

apophysis of s t y l e s lender , curved l a t e r a l l y 

and with an acute apex (F igs .10 HI, 11 HI, 

12 HI) . . . . . . . 2 

2. Aedeagus compressed; i t s p rocesses a t l e a s t 

half as long as shaf t (F ig .10 JM, 12 JM ) . . 3 

Aedeagus r a the r c y l i n d r i c a l , e l o n g a t e , i t s 

processes s h o r t , about 1/4 as long as s h a f t , 

shaf t l a m e l l a t l y expanded (F ig .10 MJN) 

. . S .nee l a sp .nov. 
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3 . In termedia te s c l r i t e between aedeagus and con­

nect ive with a pa i r of ho rn - l i ke processes 

(Fig .10 J J 'M) ; caudal lobe of pygofer rounded 

(Fig .10 E ) . . . . S.meppadica sp.nov. 

In termedia te s c l e r i t e between aedeagus and 

connect ive without h o r n - l i k e processes 

(F ig . 12 JJ 'M) , caudal lobe of pygofer acu te ly 

angled (F ig . 12 E ) . . . S .per iyar i sp .nov. 

4 .3»2. Scaphodhara b i loba sp .nov. (Fig .9 Plate.5a.3b) 

A broad ivory s t r i p e t r a v e r s i n g ve r t ex , pronotum, 

scutel lum and continued on folded forewings and l a t e r a l l y 

margined by dark brown. A pai r of narrow orange s t r i p e s 

on v e r t e x , pronotum and scutel lum on the yellow s t r i p e , 

one on e i t h e r s ide of median l i n e . A spot a t apex of 

ve r t ex , two adjacent s l i g h t l y t r ansve r se spots to i t 

p a r t i a l l y v i s i b l e from above, an ob l ique spot a r i s i n g 

from each o c e l l u s , a n t e r i o r inner margin of eyes dark 

chocola te brown. Face ochraceous, area above a l i n e 

ac ross antennal base with two complete and two to th ree 

incomplete t r ansve r se dark chocola te brown f a s c i a e ; a 

t r a n s v e r s e brown fac iae across lower ang le of compound 

eyes . A spot on gena ad jacent to lorum l i g h t brown. 

La te ra l aspect of pronotum with two long brown s t r i p e s , 

extreme l a t e r a l margins and a rea between the brown 

s t r i p e s ochraceous. 
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The basa l t r i a n g l e s of scute l lum brown and in 

l i n e with brown inner s t r i p e of pronotum, extreme 

l a t e r a l margin of scutel lum pale ochraceous, outwardly 

margined by brown. A v e n t r a l s p o t . t o epimeron and a 

la rge spot on meso-episternum brown. Anterior area of 

forewing h y a l i n e . Venation brown, a dark brown spot 

on the c ross vein between outer and median ap ica l c e l l . 

Medial area of median a n t e a p i c a l c e l l brown l o n g i t u d i ­

n a l l y . Legs ochraceous, hind t i b i a spot ted with brown 

a t b a s i s of sp ines and apex. 

Colourat ion of female s imi l a r to t h a t in male but 

face darker , upper f a sc i a on face b lack . The t r ansve r se 

f a s c i a ac ross lower margin of compound eyes complete 

and p iceous ; a p i c a l half of f ran toc lypeus p iceous ; lower 

a rea of lorum and gena p iceous . Apices of hind b a s i t a r s u s , 

e n t i r e middle t a r s u s and base of t h i r d tarsomere p iceous . 

Vertex depressed media l ly , s l i g h t l y broader between 

eyes than i t s median l eng th , a n t e r i o r l y acu te ly angled, 

coronal su lcus reaching 3/4 of i t s l e n g t h . Vertex, p r o ­

notum and scutellum p o l i s h e d . Pronotum s l i g h t l y more than 

twice as wide as long, longer than ver tex but shor te r 

than scu te l lum. Clava l ve ins connected by a cross ve in , 

outer c l a v a l vein connected with c l a v a l s u t u r e . Outer 
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a n t e a p i c a l c e l l 3/4 as long as median a n t e a p i c a l c e l l , 

two recurved ve ins connect outer a n t e a p i c a l c e l l with 

c o s t a l margin. 

Male ^geni ta l ia : Pygofer longer than i t s he ight 

caudo-dorsa l area rounded with sub-marginal t u f t s of 

long se t ae in a d d i t i o n to s c a t t e r e d se tae on v e n t r a l 

ha l f . Tength segment p o s t e r i o r l y s c l e r o t i z e d , tergum 

of pygofer well s c l e r o t i z e d . Valve t r i a n g u l a r , male 

p l a t e with bilobed apex. Style s t o u t and short with 

wel l developed p r e a p i c a l lobe, apophysis well developed 

p u s t u l a t e d , half as long as i t s t o t a l l eng th . Connective 

Y-shaped stem poorly developed 3/4 as long as arm, 

a t tached to aedeagus almost a t mid l eng th . Aedeagus 

broadly U-shaped with s t rongly developed broad wing­

l i k e do r sa l apodeme, which i s s l i g h t l y longer than 

s h a f t , shaf t d i r ec ted c a u d a l l y , of uniform width in 

l a t e r a l a spec t and with a pai r of a n t e r o - v e n t r a l l y 

curved subapical p rocesses ; each process l a m e l l a t e l y 

expanded in middle and with acute pointed apex. Gonopore 

e longate and on ven t r a l margin. 

Female g e n i t a l i a : Seventh sternum s l i g h t l y 

longer than s i x t h sternum and i t s caudal margin 

medial ly produced in to a bilobed some what W-shaped 

pr ocess . 



F i g . 9 . 3caphodhara b i loba sp.nov. (o^) 
Scale r e f e r s to 0.1 mm except in ABCD & 0 
where i t i s equal to 0.5 mm 
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Morphometric r a t i o s ; A: (f 4 . 1 9 , ^ 4 - 5 3 , B: cf 0 . 8 9 , 

^ 0 . 9 7 , G: d" 0 . 4 5 , ^ 0 . 4 5 ; D : d" 3 - 7 0 , ^ 3 . 7 3 ; E: (f 0 . 9 6 , 

9 0 . 8 3 . 

Measurements ( i n mm): t o t a l l e n g t h : 0 5 . 5 , ^ 6 . 8 ; 

l e n g t h of v e r t e x :Cr 0 . 5 , ^ 0 . 6 5 ; l e n g t h of pronotum: 6 

0 . 6 3 , ^ 0 . 7 5 ; l e n g t h of s c u t e l l u m : cf 0 . 7 5 , 0 0 . 8 9 ; l e n g t h 

of f a c e : (f 1 .26, 9 1 .25 ; l eng th of wing: c f 4 . 7 , 9 5 . 6 ; 

l e n g t h of c l a v u s : Cf 3 .O5, $ 3 . 7 ; l e n g t h of hind t i b i a : (f 

2 . 7 , 9 3 . I ; wid th of head i n c l u d i n g e y e s : cf 1 . 31 , § 1 .5 ; 

w i d t h of v e r t e x : cf 0 . 5 6 , ^ 0 . 6 7 ; width of pronotum: (f I . 3 7 , 

9 1 .66 ; wid th of f o r e w i n g : (f 1 .27, Q I . 5 0 . 

Specimens examined: Holotype 0 INDIA: K a r n a t a k a : 

A g . G o l l . Dharwad, 1 0 . v i i i . l 9 7 2 (CAV')(UAS). P a r a t y p e s : 2 cf, 

P 9 : INDIA, K a r n a t a k a : Belganm, 3 0 . v l i . l ' r n (CAV)(TARI, 

UAS, BMNH). 

Remarks : Scaphodhara b i l o b a s p . n o v . i s un ique i n 

Scaphodhara i n h a v i n g b i l o b e d apex of male p l a t e and 

s l e n d e r , s t r o n g l y r e c u r v e d a e d e a g a l s h a f t . 

4 . 3 . 3 . Scaphodhara meppadica s p . n o v . ( F i g . 10, P l a t e . s c ) 

V e r t e x , median s t r ipe on pronotum and s u c t e l l u m 

creamy w h i t e , an o b l i q u e s p o t on e i t h e r s i d e of median 

l i n e near apex of v e r t e x on a n t e r i o r marg in f u s c o u s ; 
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an i r r e g u l a r spot behind each o c e l l u s redd i sh brown 

with a n t e r i o r and l a t e r a l fuscous markings. Face above 

with four t r ansve r se bands and a t r a n s v e r s e spot below 

each antennal base p iceous . La te ra l area of pronotum 

yel lowish brown with inner margin darker . Basal t r i a n g l e s 

of scutel lum fuscous, with inner darker margin, an obl ique 

f a s c i a on pro-epis ternum, meso and meta thorac ic p leura 

fuscous . Clavus with hyal ine inner margin, c l a v a l c e l l 

between veins brownish with a median dark brown pa tch , 

corium with a brown patch on inner an t eap ica l c e l l , t h i r d 

ap i ca l c e l l and on c o s t a l a rea a t basal 1/3; oblique 

f a s c i a to the cos ta dark brown, r e s t of the venat ion 

brown. Three spots on middle t i b i a , f i r s t and second 

tarsomere of middle leg , bases of hind t i b i a l sp ines on 

outer margin, apex of f i r s t tarsomere and second t a r s o ­

mere except apex p iceous . 

Vertex b l u n t l y , c o n i c a l l y , po in ted ; medial ly longer 

than width between eyes . Head narrower than pronotum. 

Pronotum s l i g h t l y more than twice as wide as long and 

shor ter than scu te l lum. Outer an t eap ica l c e l l half as 

long as inner an t eap i ca l c e l l . Two or t h r ee obl ique 

c ross ve ins a r i s i n g on outer a n t e a p i c a l c e l l and reach­

ing c o s t a l margin. 



'ig.j-O. Scaphodhara meppadica sp.nov. (^ ) 
Scale r e f e r s to 0.1 miE except in ABCD 
where i t is e'lual t o O.5 mm 
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Male g e n i t a l i a : Pygofer e longa te with two t u f t s 

of s u b - a p i c a l s e t a e , cauda l margin rounded. Valve t r i ­

angular , obtusely rounded cauda l ly . Male p l a t e with 

a p i c a l 2/3 narrowed, of uniform width, basa l 1/3 broad 

with an obl ique row of four long s e t a e . S ty le with 

wel l developed p r e - a p i c a l l obe , apophysis about 1/3 

as long as t o t a l length of s t y l e , with s u b - a p i c a l too th 

and i t s v e n t r a l margin s e r r a t e d . Connective and aedeagus 

fused with an in t e rven ing median p l a t e between them. 

Connective Y-shaped, stem longer than arms. Aedeagus 

with well developed s l i g h t l y a rcua te do r sa l apodeme. 

Shaft d i r ec t ed cauda l ly , s t r o n g l y , compressed with an 

a p i c a l pair of s t rong ly a rcua te p r o c e s s e s , d i r e c t e d 

a n t e r i o r l y and v e n t r a l l y . Gonopore ap i ca l on dorsa l 

a s p e c t . 

Morphometric r a t i o s : Male: A: 4 .4 , B: 1.45» 

C:0 .45 , D:3.86, E :1 .04 . 

Measurements ( in mm): Male: t o t a l l e n g t h : 4 . 3 , 

length of v e r t e x : O.5I, length of pronotum: 0.47, 

length of scu te l lum: O.56, length of f a c e : 1 . 0 0 , length 

of fo rewing:3 .4 , length of c l a v u s : 2 . 1 , length of h ind-

t i b i a : 2 . 0 , width of head inc lud ing e y e s : 0.96, width 

of v e r t e x : O.35, width of pronotum:1.03, width of 

forewing: 0 .88 . 



Plates: 

3 a : Scaphodhara biloba sp.nov. (Cf ) 

3 b : Scaphodhara biloba sp.nov. (.Cf ) 

3 c : Scaphodhara meppadica sp.nov. (Cf ) 



1 j . a "i-ti j c L- ' lQoe 3 b 

Piac-„ 3 c 
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Specimens examined 

Holotype (f, INDIA, Kerala , Meppadi, 690 m, 

17.x.1975 (Ghorpade)(UAS). 

Paraty.pes: 1 0 INDIA: Karnataka, Mudigere: 

2 . v i . l 9 7 8 (GAV), 1 cf same da t a but oo l l ec t ed by HSK ; 

1 cf Kera la : Thekkadi, 2 6 . i i i . 1 9 7 7 (CA7). (lARI, BMNH, 

UAS). 

Remarks: This spec ie s i s c l o s e l y r e l a t e d to 

Scaphodhara p e t i y a r i . Both of them have s imi lar 0 

g e n i t a l i a . This spec ies can be d i f f e r e n t i a t e d from 

p e r i y a r i by the absence of median orange coloured 

f a s c i a on ver tex and thorax, simple d o r s a l connective 

and by the shor te r process of aedeagal sha f t . 

4 . 3 . 4 . Scaphodhara nee la sp .nov. (Fig. 11 , Plate.4d) 

Vertex and thorax with yel lowish white median 

l o n g i t u d i n a l s t r i p e and l a t e r a l l y marked with brown. 

In male a median redd i sh orange l i n e t r a v e r s e s from 

1/3 a p i c a l d is tance of ver tex to apex of scu te l lum; 

apex of ver tex with a minute fuscous dot ; a s inua te 

l i n e on l a t e r a l margin widened as a spot a t i t s apex 

on ve r t ex , fuscous; a large round redd ish brown spot 

conf luent with pos t e r i o r widened spot of t h i s l i n e . 

http://26.iii.1977
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Face with three a rcua te dark fuscous bands above the 

bases of antennae. An oblique spot below base of 

antenna fuscous . La te ra l brown spot on pronotum 

darker , in a n t e r i o r half , mesally i n t e r rup t ed behind 

each eye, l a t e r a l most margins ochraceous, scutel lum 

with basa l t r i a n g l e s fuscous . An oblique s t r i p e on 

proepis ternum, mesothoracic and meta thoracic p leura , 

t h ree spo t s on middle t i b a e , second t a r s a l segment of 

middle l eg , bases of sp ines of hind t i b i a , i t s apex, 

hind b a s i t a r s u s and second t a r s a l segment except the 

apex, dark fuscous; wing hya l i ne , venation brown, a 

spot ac ross apices of inner and outer c l a v a l ve in s , 

another spot in b a s a l half of inner an t eap ica l c e l l 

and a spot in median ap i ca l c e l l dark brown. 

Head acute angled narrower than pronotum. Vertex 

1.4 times as long as width between eyes, face longer 

than wide. Pronotum s l i g h t l y more than twice as wide 

as long, shor te r than scu te l lum. Outer a n t e a p i c a l c e l l 

1/3 as long as median a n t e a p i c a l c e l l . 

Male g e n i t a l i a : Pygofer longer than i t s height 

with two sub-ap ica l t u f t s of long s e t a e ; caudal ly b l u n t l y 

rounded; valve broadly t r i a n g u l a r , male p l a t e broad, in 

basa l 1/3 abrup t ly narrowed and prolonged caudal ly with 

four long s t o u t se tae in basa l broad region and with 



F i g . 11 . Scaphodhara n e e l a s p . n o v . (CTQ,) 

Sca le r e f e r s t o 0 .1 mm excep t in 

ABCD Dh & 0 where i t i s e q u a l to 

0 .5 mm 
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spa r se marginal h a i r - l i k e s e t a e . S ty le broad a t base , 

p r e - a p i c a l lobe wel l developed, apophysis of s t y l e 

s l i g h t l y l a t e r a l l y curved, ob l ique ly t r u n c a t e and 

r a t h e r foot-shaped, i t s surface with a shor t d iscon­

t inuous t r a n s v e r s e rugae . Connective Y-shaped, stem 

shor t as long as arms fused with median p l a t e . Median 

p l a t e t r i a n g u l a r with two l a t e r o c a u d a l l y d i r ec t ed horn­

l i k e processes and medial ly fused with aedeagal s h a f t . 

Shaft e longate more or l e s s of same width in l a t e r a l 

a s p e c t , s l i g h t l y s i n u a t e , with a p a i r of a p i c a l v e n t r a l l y 

d i r ec t ed p roces se s . 

Female g e n i t a l i a ; Seventh sternum twice as long 

as s i x t h i t s caudal margin broadly produced in the 

middle . 

Morphometric r a t i o s ; A: 6 4 .28 , $ 4 .49, B; (f 1.39, 

$ 1.52, C; Cf 0 .45 , 9 O.5O, D: ( ^ 3 . 9 1 , 9 3 .47, E:cf 1.01, 

^ 1.02. 

Measurements ( in mm); t o t a l l eng th ; 6 4 . 5 , 9 4-.9; 

l eng th of ve r t ex : (f O.53, ^ 0 . 6 1 ; l eng th of pronotum ; 0 

0 .50, ^ 0 .57; length of scu te l lum; d' 0 .60, ^ 0.64; length 

of f ace :Cr 1.07, 9 1.12; length of forewing: (f 3 .8 , 9 4 .0 ; 

length of c l a v u s : d' 2 . 5 , 9 2 . 45 ; l eng th of hind t i b i a : d 

2 .2 , 9 2 . 3 ; width of head inc lud ing eyes: <S I .05 9 1.09; 

width of ve r tex :(f 0 .38 , 0 $ .40; width of pronotum: O ' l . l O , 

^ 1.14; width of forewing; (^0 .97 , 9 1.15. 



P la te s : 

4a : Scaphodhara nee la sp .nov . (0 J 

4b : Scaphodhara per iyar i sp .nov. (0 ) 



x-xa.-e 
F la . : e 4b 
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Specimens examined: Hololype : 0 INDIA: Kera la : 

12.5 km N of Munnar, 1972 m, 2 3 . i i . 1 9 7 7 (CAV)(UAS). 

P a r a t o p e s : 1 0 d a t a as in ho lo type . INDIA: Kerala =2 9 

Thekkadi 26 & 2 7 . i i i . 1 9 7 6 (CA7)(IARI,BMNH, UAS). 

Remarks: Scaphodhara neela sp .nov . is unique 

among the species of Scaphodhara in having s t r a i g h t , 

e longate aedeagal shaft with shor t a p i c a l processes 

and the in te rmedia te s c l e r i t e with a l a t e r a l horn­

l i k e process on e i ther s i d e . 

4 . 3 . 5 . Scaphodhara p e r i y a r i sp .nov. (F ig . 12, Plate .4b) . 

Colourat ion s imi l a r to that in Scaphodhara 

meppadica. Spots behind o c e l l i on ver tex r e d d i s h . 

La t e r a l area of pronotum more uniformly brownish. 

Median su lcus and median l i n e t r a v e r s i n g the length 

of pronotum and scutel lum orange. 

Vertex medial ly longer than width between eyes 

(7»10) . Pronotum s l i g h t l y more than twice as wide as 

long. Scutellum longer than pronotum. Outer an t eap i ca l 

c e l l almost half as long as median a n t e a p i c a l c e l l . 

Male g e n i t a l i a : Pygofer longer than i t s he igh t , 

caudal margin b l u n t l y con ica l with sub-marginal t u f t s 

of long s e t a e . Valve dome-shaped with caudal s c l e r o t i z e d 

http://27.iii.1976


F i g . 1 2 . Scaphodhara p e r i y a r i s p . n o v . ( ( f ) 
Sca l e r e f e r s to 0 . 1 mm e x c e p t in ABCD 
where i t is e q u a l to O.5 mm 

http://sp.no
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margin and with a median shor t apodeme. Kale p l a t e half 

as long as pygofer, e longa ted , broad in i t s basa l 1/3 

then narrowed to apex, with th ree ba sa l long se tae 

arranged in an oblique row and a number of h a i r - l i k e 

marginal se tae on the ba sa l broad a r e a . S ty le with well 

developed p r e a p i c a l lobe , apex of apophysis l a t e r a l l y 

curved, l a t e r a l angle a t t enua ted and i t s v e n t r a l margin 

s e r r a t e . Connective Y-shaped, i t s arms half as long as 

the stem, fused with median p l a t e . Aedeagus s t rongly 

compressed with a p i c a l gonopore and a pai r of s t rong ly 

recurved long a p i c a l p rocesses , d o r s a l apodeme well 

developed, d o r s a l connect ive s t rong ly developed with 

two to f ive f i n g e r - l i k e s c l e r o t i z e d p roces se s . 

Morphometric r a t i o s : Male: A: 4 . 5 ; B:1 .35; C:0.46; 

D:3.78; E : 1 . 0 . 

Measurements ( in mm): Male: t o t a l length : 4 . 5 , 

length of ver tex : 0 . 5 , length of pronotum: O.5; length of 

scu te l lum: 0 .6 , l eng th of f a c e : 1.00; length of forewing: 

3 . 6 ; length of c l a v u s : 2 . 3 ; length of h i n d t i b i a : 2 . C ; width 

of head inc lud ing e y e s : 1 . 0 , width of ver tex :0 .37 ; width of 

pronotum:1.07, width of forewing: 0 . 9 5 . 

Specimens examined: Holotype 0; INDIA: Kerala : 

Thekkadi, 2 7 . i i i . 1 9 7 7 (CA7)(UAS). 

http://27.iii.1977


Map^ZXI Dis t r ibu t ion of spaciea Scaphodhara gen.nov. 
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Pa ra types : 2 0 same data but oo l l ec t ed by SV and 

BM (lARI.UAS). 

Remarks '• See under Scaphodhara meppadica sp .nov. 

4 . 4 . Scaphoideus Uhler 

Head, pronotum and scutei lum usua l ly brown, 

yel lowish brown with a median l ong i t ud ina l yel lowish 

or whi t i sh s t r i p e extending to folded forewings, r a r e l y 

with co lou ra t ion s imi l a r to Scaphote t t ix or wi th dark 

brown spo ts or bands on ve r t ex pronotum and scu te i lum. 

Head inc lud ing eyes e i t h e r as wide as or narrower 

than pronotum. Head b l u n t l y pointed in f ron t , ve r t ex 

1.02 t imes as long a s i t s width between eyes . Face longer 

than wide, r a t i o between width of f rontoclypeus between 

the bases of antennae to t h a t a t i t s apex ranging frcm 

1:1.32 t o 1:1.68. Pronotum 0.46 times as long as i t s 

width, sho r t e r than scute i lum. Forewing long with 

moderately developed appendix, two t o t h r e e ref lexed 

c ro s s ve ins between outer an teap ica l c e l l and c o s t a l 

margin, outer a n t e a p i c a l c e l l 0.5 to 0.75 times as long 

as median a n t e a p i c a l c e l l , u sua l ly l y ing obl iguely with 

r e s p e c t to c o s t a l margin and usua l ly acuminate d i s t a l l y ; 

c l a v a l ve ins sepa ra t e r a r e l y approximated in the middle , 
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joining commissural margin a t nearly a r ight angle, 

front femora usually without short stou t marginal 

setae but only with IO-I5 ha i r - l i ke setae on meso-

apical area; middle femora with short stout setae of 

uniform length (except in S.curvatus) . 

lygofer longer than i t s height, with or without 

a ventral process, usually with long setae arranged in 

one or two tu f t s . Male pla te t r iangular , e i ther simple 

or bilobed, from about half to equal in length of 

pygofer, i t s d i s t a l 2/3 usually narrowed, with hair­

l ike and spine-l ike se tae . Style variously shaped, 

i t s apophysis ei ther short or long, with serrated 

ventral margin, apex usually sharply pointed. Connective 

an ter ior ly Y-shaped with fused or attached paraphyses 

which are variously shaped (but not crossing over each 

other in Indian spec ies) . Often asymmetrically twisted. 

Shaft of aedeagus, slender, elongate or shor t , stout 

or slender, often compressed with a pair of apical or 

subapical tooth- l ike or elongate or lamellate processes, 

dorsal apodeme well developed. Dorsal connective often 

well sclerot ized with f inger- l ike processes. Female 

pygofer long, narrowed to apex with tuf t s of long se tae . 

Ovipositor extending beyond pygofer. 
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4 . 4 . 1 . Key to species of Scaphoideus (males ) 

(S.brachycephalus. S.nutans and S.pal l i f rons 

are not included in the key as they are known 

only from females and were not studied except 

for their photographs ) 

1. Vertex of head with a solid unbroken transverse 

black fascia across eyes S»baeticus(Distant 

Colouration of vertex variable but not as above, 

if the transverse fascia black, i t i s broken 

into a number of longitudinal s t r i pe s . . . . 2 

2. Vertex with a se r ies of six short longitudinal 

connected spots across eyes . . . . 3 

Vertex e i ther with a fewer spots or with a 

transverse band . . . . . . 4 

3 . Hind margin of 7th sternum sinuate with a 

concave median area . . . . S.stigmatiCuS Distant 

Hind margin of 7th sternum concave with a 

median notched lobe . . . . S.assamensis Distant 

4. Male plate deeply bilobed (Fig.l6G, 19G):apo-

physis of s ty le slender, about half as long as 

t o t a l length or longer (Fig,16H, 19H ) . . . . 5 
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- Male p l a t e s ing le lobed, apophysis of s t y l e 

s t o u t usua l ly l e s s than half as long as i t s 

l ength (Pig. l3H, 14H, 20H, 21H). . . 7 

5 . Pygofer without a v e n t r a l p r o c e s s . Face dark 

brown (Fig. l9C,E ) . . . . S..1ogensi s sp.nov. 

- Pygofer with a v e n t r a l process ( F i g . l 6 E ) . 

Face ochraceous with dark bands or mark i r^s , 

not e n t i r e l y dark brown . . S . e l egan tu lus Mel ichar . .6 

6 . La te ra l margin of the expanded area of para-

physes s e r r a t e d (F ig . 16b K ) . . S . e l e g a t u l u s 

(Ceylonese popula t ion) 

L a t e r a l margin of expanded area of paraphyses 

smooth (Fig. 16a, K). . . S . e legan tu lus (Indian 

populat ion ) 

7 . Paraphyses scu lp tured (Fig.23a to 23b, K). 

. . S . scuIp tus sp .nov. 

Paraphyses not scu lp tu red . . . . . 8 

8 . Vertex, pronotum and scutel lum with a median 

l o n g i t u d i n a l yel lowish or wh i t i sh s t r i p e , 

extending on to the folded forewings (Fig. l4A, 

18A, 20A, 21A): Vertex without t r a n s v e r s e band 

of any color between eyes (Fig.I4A,18A,20A) . . . . 9 



68 

Vertex with a t r ansve r se band between eyes , 

r e d , orange, black or brown; no l o n g i t u d i ­

na l s t r i p e extending from head to forewings 

(Fig . l5A, I5A, 17A, 21A, 22A), pronotum e i the r 

with two t r a n s v e r s e red or brown bands, or 

with a s e r i e s of 5 to 7 l o n g i t u d i n a l short 

s t r i p e s (Fig . l3A, I5A, 17A, 21A, 22A). . . . 11 

9. Two long i tud ina l r edd i sh or orange s t r i p e s on 

median s t r i p e of pronotum continued on pa r t 

of scutel lum (Fig. lSA, 20A) . . . . . 10 

On median s t r i p e of pronotum. A s i n g l e median 

orange to redd ish s t r i p e (F ig . l4A) , l a t e r a l 

margin of broad s t r i p e dark brown. 

S .b i f idus sp .nov. 

10. Aedeagus s l ender , e longa t e , with a pair of 

a p i c a l , shor t processes (Fig.2CM); paraphyses 

separated r i ^ t from base (Fig.20K); apophysis 

of s t y l e 1/3 as long as i t s t o t a l length 

(Fig.20H). Small spec ies ( 3 . 9 - 4 . 2 mm). 

. S .knapi i Kitbamroong & Freytag • • • 

- Aedeagal sha f t s h o r t , with a pair of l a m e l l a t e 

processes on i t s v e n t r a l margin without a p i c a l 

processes (Fig. lSM); paraphyses fused a t t h e i r 
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basa l 2/3 (F ig . lSK) : apophysis of s t y l e half 

a s long as i t s t o t a l l eng th (F ig . lSH) . Large 

spec ies (6.4 mm). . . S. i n s i g n i s ( D i s t a n t ) 

11 . Vertex with a round black spot on i t s apex, 

t r a n s v e r s e band across eyes black and dark 

brown (Fig.22A), aedeagus s lender tubu la r and 

s t rong ly curved with a wel l developed d o r s a l 

apodeme (Fig.22N), paraphyses s l ende r , e longate 

(Fig.22K,). . . . . S . russus Dis tant 

Vertex without round black spot on i t s apex, 

t r a n s v e r s e band across eyes on ver tex brown, 

red or orange (Fig . l3A, 15A,17A, 21A). Aedeagus 

sho r t and s tou t (Fig.l3M, 15MN); paraphyses of 

connect ive s t o u t e r ( F i g s . 2 1 J ) . . . . 12 

12 Paraphyses forming a "horse-shoe" (F ig .21 K); 

pronotum and scutel lum with l o n g i t u d i n a l brown 

s t r i p e s (F ig .21A) . . . . S.morosus Melichar 

Paraphyses e longate may be twis ted at t h e i r apex 

but not forming a "horse-shoe (Fig.l3M, 15MN,17A); 

pronotum with t r a n s v e r s e s t r i p e s (Fig.13A,15A, 

X (1^ J • • • • • • • • « J . ^ 
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13. Male p l a t e wi th numerous long h a i r - l i k e 

s e t a e , t h e i r length as long as or longer 

than length of male p l a t e (Fig,17G ) ;para-

physes fused a t t h e i r basa l hal f (Fig .17K) 

S . h i r s u t u s sp.nov. 

Male p la te with shor t e r fewer h a i r - l i k e 

s e t a e ; the i r length 1/5 to l / lO as long as 

male p la te (Fig . l3G, 15G)» paraphyses sepa­

ra ted r i g h t from t h e base (Fig. l3K, I5K). 

. . 1 4 

14. Paraphyses p a r a l l e l , sharpley pointed a t 

apex and about I /3 from apex expanded i n t o 

a smal l t r i a n g u l a r - f lag- l ike a r e a on each 

s i d e , aedeagus with an a p i c a l pai r of 

shor t recurved spines . . . . S .orna tus Melichar 

Paraphyses ne i the r p a r a l l e l nor with 

t r i a n g u l a r expanded a rea , asymmetrical ly 

curved, aedeagus without ap ica l p r o c e s s e s . . . . 15 

15. Apophysis of s ty l e s t r a i g h t (Fig. l5H )aedeagal 

shaf t long compressed (Fig. l5M); pygofer with 

a process on dorsa l margin, caudo-ven t ra l 

angle with a l o b e - l i k e margin (-t'ig. I5N); 

http://sp.no
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paraphyses narrowed towards apex, in a p i c a l 

1/5 convoluted (Fig . l5K) . . S .curya tus sp .nov. 

Apophysis of s t y l e curved (Fig , l3H) aedeagal 

s h a f t , s h o r t , s t o u t , with a pa i r of l a t e r a l 

median processes (Fig . l3M); paraphyses broadest 

in middle asymmetrical ly curved (F ig . l3K) ; 

pygofer with a rounded caudo-ven t ra l margin 

without any dor sa l p r o c e s s . . . S .asymmetr icus 

sp .nov . 

4 . 4 . 2 . Scaphoideus asymmetr icus sp.nov. (F ig . 13 ,Plate3<3) 

Head, pronotum and scutel lum pa le ochraceous. Head 

with t h r e e chocola te brown a r c u a t e , a n t e r i o r bands - two 

of which are below o c e l l i and one band above o c e l l i . A 

t r a n s v e r s e f a sc i ae between eyes on disk of v e r t e x , s a n g u i ­

neous , i t s a n t e r i o r margin narrowly chocola te brown. A 

shor t t r ansve r se spot below antenae and between lower 

angle of eye and f r o n t a l - s u l c u s chocola te brown. A spot 

on a n t e r i o r margin of pronotum, an arcuate f a s c i a on disk 

of pronotum, two spots a t base of scutel lum meeting on 

median l ine sanguineous, outer most margin of pronotum 

with two chocolate brown l i n e s , proepimeron with an 

e longate chocolate brown band. Fore wing brownish with 

a number of l a rge hya l ine a reas surrounded by dark brown, 

an obl ique band connect ing apex of inner c l a v a l vein and 
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outer claval vein, apex of clavxis, a large spot on 

costal axea near basal 1/3> the recurved veins to costa, 

a large spot on third apical c e l l , dark brown; ent i re 

area of apical c e l l s darker. Legs pale ochraceous, 

middle t ib iae with three chocolate brown spots; hind 

t ib i a with bases of spines and apex of t i b i a dark brown. 

Vertex, pronotum and scutellum s l igh t ly polished. 

Median length of vertex shorter than width between eyes, 

obtusely rounded. Pronotum longer than vertex but shorter 

than scutellum, s l ight ly more than twice as wide as long. 

Outer anteapical c e l l wider in middle and about 3/4 as 

long as median anteapical c e l l . 

Male g e n i t a l i a : Pygoter longer than i t s height, 

dorsal margin strongly sclerot ized, caudo-dorsal area 

acutely angled, vent ra l margin smootherly curved. Valve 

t r i angula r . Male plate tr iangular with narrowed, acute 

apex, three stout setae a r i s ing in an oblique l ine at 

basal 1/3. Style with well developed pre-apical lobe, 

apophysis s tout at base almost s t r a igh t apical half 

strongly l a t e r a l l y curved with pointed apex. Connective 

Y-shaped with short arm and stout stem, twice as long as 

arm, paraphyses fused with connective, wide apart . 



F i g . 13 . Scaphoideus asymmetr ius s p . n o v . (0 ) 

Sca le r e f e r s to 0 .1 mm except in ABC w h e r e 

i t i s e q u a l to O.5 mic 
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asymmetrical ly t w i s t e d , broad in middle and a p i c a l l y 

narrowed. Aedeagus shor t , with wel l developed d o r s a l 

apodeme some what V-shaped, basa l half of sha f t s t o u t 

a p i c a l ha l f slender with a pair of l a t e r a l t e e th near 

middle . Gonopore on v e n t r a l margin a t mid length of 

s h a f t . Dorsal connect ive la rge w i n g - l i k e . 

Morphometric r a t i o ; Males A: 3 .82; B :0 .8 ; C:0.46; 

D:3.42; E .0 .86 . 

Measurements ( in mm): Male: t o t a l length : 4 . 4 ; 

length of v e r t e x : 0 .4 ; length of pronotum: 0 .55 ; length 

of scu te l lum: 0 .63 ; length of f ace : 1.00; length of 

forewing 3»6; length of c l a v u s : 2 . 3 ; length of hind-

t i b i a : 1 . 9 ; width of head inc lud ing eyes : 1.15; width 

of v e r t e x : 0 . 5 0 ; width of pronotum: 1.18; width of fo re -

wing :1 .05 . 

Specimen examined: Holotype 1 0, INDIA: Kar na-

taka : 27 km SE of Ko l l ega l , 8 . v i i i . l 9 7 7 (CAV)(UAS). 

Remarks: S.asymmetricus sp .nov . , S .curva tus sp.nov. 

and S . s c u l p t u s sp .nov. have s imi lar c o l o r a t i o n but are 

not c l o s e l y r e l a t e d . S.asymmetr icus d i f f e r s from 

Curvatus in having much s l e n d e r , shor te r aedeagus with 

l a t e r a l p roces s , and paraphyses are very s t rong ly asymme­

t r i c a l l y curved. 
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4.4.3« Scaphoideus bifidus sp.noy. (Fig.14, Pla te 5b ) 

Similar to that of Scaphoideus knapii . Vertex more 

angularly pointed than in S.knapii . 

Male gen i t a l i a ; Male pygofer similar to that of 

S.knapii with anterior apodemes, caudal lobe bluntly 

rounded with two subapical tu f t s of long setae in 

addition to scattered se tae . Valve semi-ci rcular . 

Male plate t r iangular , longer than in S.knapii with a 

single macro se ta on basal 1/5 and with a few marginal 

ha i r - l i ke se tae . Style short , robust, pre-apical lobe 

well developed with a few se tae , apophysis strongly 

l a t e ra l ly curved with acute apex, i t s ventral surface 

pus tu la te . Connective Y-shaped with arms about as long 

as i t s shaft . Paraphyses s l igh t ly divergent, of uniform 

length in their basal 4 /5 , apical 1/5 narrowed, apices 

acutely pointed. Aedeagus well developed, s tou t , dorsal 

apodeme bent caudally in i t s apical half, shaft directed 

caudally with a pair of anter ior ly directed spine-l ike 

processes at i t s mid length. Gonopore ap ica l . 

Female gen i t a l i a : Seventh sternum twice as long as 

the sixth, broadly medially produced with a shallow notch 

in the middle. 



(I09V "T ^^90X9 mm x*0 °^ s i s j a i 01^05 

( 0) 'Aou 'ds s n p T j t q snsploqdBoc; • - f l 'S ' i j 
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Morphometr ic r a t i o s : A: (f 4 .O8, ^ 4 . 4 2 ; B: 0 ^ 0 . 9 5 , 

^ 1 .33 ; C: ( ^ 0 . 4 8 , ^ 0 . 4 7 ; D: (f 3 - 7 6 , 9 3 - 6 2 ; E: (? 0 . 9 1 , 

^ 1 .00. 

Measurements ( i n mm)? t o t a l l e n g t h : 6 4 .O , 0 4 . 6 ; 

l e n g t h of v e r t e x : cf 0 . 4 3 . ^ 0 . 5 6 ; l e n g t h of pronotum: 0 

0 . 4 8 , Q O.5I ; l e n g t h of s c u t e l l u m : ( f o . ^ O , q 0 . 5 9 ; l e n g t h 

of f a c e : d* O.9O, ^ 1 .05 ; l e n g t h of f o r e w i n g : cf 3 - 2 , $ 3 - 7 ; 

l e n g t h of c l a v u s ; cf 1 .9 , $ 2 . 3 ; l eng th of h ind t i b i a ; 

(S 1 .7 , $ 2 . 1 ; wid th of head i n c l u d i n g e y e s , cf 0 . 9 8 , § 1 .04; 

w id th of v e r t e x : c r o . 4 5 , 9 0 . 4 2 ; wid th of pronotum: cf 1.00, 

9 1 .08 ; width of f o r e w i n g : d ' O . 8 5 , 9 1 '02 . 

Specimens examined 

Holotype 6, INDIA: U t t a r P r a d e s h : Dehradun, 

2 4 . i v . 1 9 7 5 (CAV)(UAS). P a r a t y p e s : 4 cf, 11 9 , d a t a as in 

h o l o t y p e b u t 2 cT c o l l e c t e d on 2 6 . i v . 1 9 7 5 (CAV); 1 O] 2 9, 

INDIA: West Benga l , C a l c u t t a , 1 1 . x i . 1 9 8 1 (GA\^); I . 9 ; INDIA; 

West B e n g a l ; 10 km N S i l i g u r i : l . x i . l 9 8 1 (CAV)(IARI, BMNH, 

UAS, USNM). 

Remarks 

E x t e r n a l l y t h i s s p e c i e s r e s e m b l e s S . k n a p i i in 

c o l o r a t i o n and s t r u c t u r e . However, the v e r t e x i s more 

e l o n g a t e and more a c u t e l y p o i n t e d , s t r u c t u r e of adeagus 

i s very c h a r a c t e r i s t i c in h a v i n g a pa i r of median a n t e ­

r i o r l y d i r e c t e d p r o c e s s e s . 
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4.4 .4 . Scaphoideus curyatus sp.nov. (F ig . l5 , Plate.5G ) 

Similar to Scaphotettix freytagi but paler, face 

brownish, forewing pale brown, vernation dark brown, a 

spot at apex of inner and outer claval vein, apex of 

clavus, two spots on costa l margin (one near basal 

margin of outer anteapical c e l l and another at the apex 

of outer anteapical c e l l ) , broad margin to appex of fore-

wing, veins d i l imi t ing the anteapical ce l ls apically dark-

brown, a few scattered spots on forewing hyaline. 

Median length of vertex shorter than i t s width 

between i t s eyes, obtusely rounded. Pronotum wider than 

long more than twice as wide as long but shorter than 

scutellum. Outer anteapical c e l l 3/4 as long as median 

anteapical c e l l . 

Male gen i ta l ia - Dorsal margin of pygofer with a 

stout spine, caudal lobe ventrally produced into a short 

blunt process. Tenth segment sc le ro t ized . 7alve t r iangular . 

Male plate elongate, tr iangular with bluntly rounded apex, 

marginal stout setae long un i se r i a t e . Style with well 

developed preapical lobe, apophysis slender, elongate, 

s l i gh t ly curved l a t e r a l l y with i t s vent ra l area pus tu la te . 

Connective Y-shaped, stem short , slender, arms divergent. 

Paraphyses elongate, twisted and divergent at their 

caudal apex. Aedeagus compressed, V-shaped, dorsal 



x ' i g . l 5 - 3capho ideus c u r y a t u s s p . n o v . iv^) 

Sca le r e f e r s to 0 . 1 mm excep t in ABGD & 0 

wnere i t i s equa l to O.5 mm 

http://sp.no
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apodeme w e l l deve loped , 4 /5 a s long a s s h a f t ; s h a f t 

b r o a d e r a t b a s e , s l i g h t l y narrowed a t apex in l a t e r a l 

a s p e c t . Gonopore s u b - a p i c a l . 

Female g e n i t a l i a : Seven th sternum more than t w i c e 

a s l ong as s i x t h . I t s c a u d a l marg in s i n u a t e . 

Morphometric r a t i o s ; A : cf, 3 . 6 2 , Q 3 . 7 5 ; B: (f 0 . 7 , 

9 0 . 6 9 ; C: C f o . 4 4 , $ 0 . 4 7 ; D: 0 ^ 3 . 2 3 , ^ 3 . 0 9 ; Eid" 0.8S, 

$ 0 . 3 3 -

Measurements ( i n mm): t o t a l l e r ^ t h : C) 4 - 2 0 , ^ 4 . 5 ; , 

l e n g t h cf v e r t e x : 0 ^ 0 . 3 5 , § 0 . 3 8 ; l e n g t h of p ronotum: CJ' 

0 . 5 0 , 9 0 . 5 5 ; l e n g t h of scu te l lum:Cr 0 . 6 0 , 9 0 . 6 3 ; l e n g t h 

of f a c e : (f 1 .00; 9 1.00; l e n g t h of f o r e w i n g : 0̂  3 . 4 , Q 3 . 5 ; 

l e n g t h of c l a v u s : cf 2 . 3 , ^ 2 . 3 ; l e n g t h of hind t i b i a : ( f 

1 .9 , 9 2 . 1 ; wid th of head i n c l u d i n g eyes:cf 1.15, 9 1.20; 

w i d t h of v e r t e x : cf O.5O, 9 0 . 5 5 ; w id th of pronotum :(f 

1 .13 , 9 1 .17; width of f o r e w i n g : cf I . O 5 , 9 1 .13-

Specimens examined 

Holotype 0, INDIA: M a h a r a s h t r a ; Mathe ran , 915 m, 

2 3 . x i . 1977 (CAV)(UAS). 

P a r a t y p e s : 1 9 d a t a a s i n h o l o t y p e ; 1 0 INDIA: 

K a r n a t a k a : 25 km S . of Shimoga 26 . x i . 1982 (H.V-A.Murthy) ; 

2 6, Jog F a l l s , 1 6 . x i . 1 9 7 6 (BM); 1 cT, Same d a t a (CAV) 

( lARl , BMNH, UAS ) . 



P l a t e s : 

5 a : Scaphoideus asymmetr icus sp.nov. (CT ) 

5 a : Scaphoideus b i f i dus sp.nov. ($) 

5 G : Scaphoideus curvatus sp.nov. (C) ) 

http://sp.no
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Remarks 'S .curva tus sp . nov.reseccbles S.as.vmnietr icus 

sp.nov. and S.scuIptus sp.nov. in c o l o u r a t i o n . S.curvatus 

d i f f e r s from asymmetricus in having much s t o u t e r , longer 

aedeagal shaft which lacks l a t e r a l p rocess ; i t s pygofer 

has a shor t f i n g e r - l i k e process on i t s do r sa l margin. 

4.4.5« Scaphoideus elegant 'ulus Melichar (F ig . 16a, 16b, 
Plate.foa,6b) 

Colourat ion as descr ibed by D i s t a n t , however some 

specimens are much p a l e r . 

Vertex obtusely rounded, much sho r t e r than the 

width between e y e s , outer a n t e a p i c a l c e l l fusiform, half 

as long as inner an teap ica l c e l l , the l a t t e r cons t r i c t ed 

in middle . 

Male g e n i t a l i a : Pygofer caudal ly rounded with v e n t r a l 

margin expanded and with a s p i n e - l i k e process of v a r i a b l e 

l eng th . Valve t r i a n g u l a r with obtuse an te r io r ang l e . 

Male p l a t e t r i a n g u l a r a p i c a l l y deeply c l e f t . Cuter lobe 

much longer than inner lobe , four s t ou t sub-marginal 

se tae in add i t ion t o h a i r - l i k e s e t a e . S ty l e broad a t 

base with well developed, p r e a p i c a l lobe , apophysis of 

s t y l e s lender longer than half length of s t y l e , caudally 

a t t enua ted with se r ra t ed v e n t r a l margin and with a 

prominent median too th . Connective Y-shaped, stem s t o u t , 



F i g . 16a . Scapho ideus e l e g a n t u l u s Mel ichar ( 0 $ ) 

( I n d i a n p o p u l a t i o n ) S c a l e r e f e r s to 0 . 1 mm 

e x c e p t i n ABCD,DA and 0 where i t i s e q u a l 

t o 0 .5 mm 
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longer than arms. Paraphyses wide apar t b a s a l l y , in 

the i r a p i c a l 1/5 t r i a n g u l a r l y widened, then gradual ly 

narrowed to an acute apex, in a few specimens, the 

paraphyses have obtusely rounded ap i ce s . Aedeagus 

shor t , V-shaped, do r sa l apodeme s t rong ly developed, 

as long as s h a f t ; shaft s tou t a t base , narrowed d i s t a l l y 

with two l a t e r a l l amel la te p roces se s . Gonopore sub-

apic a l . 

Female g e n i t a l i a : Seventh sternum three times 

longer than s i x t h , caudal margin broadly produced 

media l ly . 

Korphometric r a t i o s : A: Cr3.87, $ 3 .89; B:(f 0 .82, 

q 0 .76; C:Cro.44, ^ 0 .45 ; D: (f 3 .89, $ 3-90; E:(f 1.02, 

9 1.00. 

Measurement ( in mm): t o t a l length:Cr 4 . 3 , ^ 4 .6 ; 

length of ver tex : ( f 0 .37 , ^ 0 .58 ; length of pronotum: 

d ' o . 5 1 , 9 0 .57 ; length of scu te l lum: (5*0.54, $ 0 .61 ; 

length of f a c e : (f 0 .97, 9 1.05; length of forewing; cf 

3 .7 , 9 4 . 1 ; length of c l a v u s : 0*2.4, 9 2 .6 ; length of 

hind t i b i a : 0 2 . 1 , 9 2 .2 ; width of head inc luding eyes; 

(f 1.11, 9 1.18; width of ver tex :Cf 0 .45, 9 O.5O; width 

of pronotum :(f 1.14, 9 1 '25; width of forewirg :(? 0 .95, 

9 1.05. 



Fig. 16b. Scaphoideus eleis;antu lus Melichar (0 ) 
(Ceylonese popula t ion) Scale r e f e r s to 
0.1 mm except i n ABC where i t i s equal 
to 0.5 mm 
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Specimens examined 

2 (f, 2 Q, INDIA: Kera la : Muqnar 2 2 . i i i . 1 9 7 7 (CAV); 

1 (f, 1 9 , same data but c o l l e c t e d on 2 3 . i i i . 1 9 7 7 (CAV); 

1 Cf, 1 9 , INDIA :Tamil Nadu: Oothu, 36 km W. of Kodaikanal 

(AH/)(UAS), 1 9, Kodaikanal (T.\^.Chambell). 1 cf, SRI lAMk: 

Maskeliya, 8 . i i i . l 9 0 9 J . B . F l e t c h e r ; 1 9» Feradeniya, 

3 .x . 1913 (BMNH); 1 9, Hanbantuta, 23 .x . 190? (T .B.F . ) 

(BMNH). 

Remarks : The male specimen from Sr i Lanka agrees 

c l o s e l y with the d e s c r i p t i o n of Distant (1908). However, 

i t d i f f e r s from the specimens from south India in havi r^ 

s l i g h t l y d i f f e r e n t c o l o u r a t i o n , but more prominently in 

the s t r u c t u r e of aedeagus and dorsal connec t ive . The s p e c i ­

men from Sr i Lanka has the aedeagus slender and curved 

d o r s a l l y near t i p , with a pointed apex. I t l acks the 

two l a t e r a l s c l e r o t i z e d basa l processes found in s p e c i ­

mens from south Ind ia , ins tead d o r s a l connect ive has 

v e n t r a l l y curved p rong- l ike process which i s probably an 

equ iva l en t of basal process of aedeagus of specimens from 

south Ind ia . Paraphyses are more symmetrical with expanded 

a p i c a l 1/4 which has s e r r a t e d l a t e r a l margin, however, in 

specimens from south India , paraphyses are asymmetrically 

curved; the l a t e r a l l amel l a t e expansion to aedeagus a re 

much longer and apophysis of s t y l e are more s lender and 

http://22.iii.1977
http://23.iii.1977
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s h o r t e r . These v a r i a t i o n s are probably within the range 

of spec ies v a r i a t i o n and hence specimens from south India 

are t r e a t e d as Indian populat ion of S.e legantu lus while 

those from S r i Lanka as Geylonese popula t ion of 

fi.elegantulus. 

4 . 4 . 6 . Scaphoideus h i r s u t u s sp .noy . (F ig . 17, P l a t e 6C) 

Head, pronotumand scutellum ochraceous, a sub-

marginal band on ver tex and a s e r i e s of th ree t r a n s ­

verse s t r i p e s on face below o c e l l i chocolate brown. 

A t r ansve r se band ac ross eyes cas taneous , s l i g h t l y 

produced medial ly and marked with chocola te brown. 

Median sulcus chocolate brown. Hind margin of t r a n s ­

verse band with th ree concave excavat ions , one in the 

middle , one on e i t h e r side of face, ochraceous. Pronctum 

with an a n t e r i o r and sub-marginal f a i n t castaneous t r a n s ­

verse bands, extreme l a t e r a l margin fuscous. Basal 

t r i a n g l e s of scutellum cas taneous , two spots on l a t e r a l 

margin fuscous, r e s t ye l lowish . Pleura and legs ochra­

ceous with fuscous s p o t s . Apices of fore t i b i a , f i r s t 

two tarsomeres of middle leg, bases of spines on hind 

t i b i a and apex of hind t i b i a , dark fuscous . Forewing 

with prominent dark brown vena t ion , clavus with a 

fuscous spot a t t he apices of c lava l veins and the apex 

of c lavus a l s o with fuscous spot ; a p i c a l a rea of forewing 

and a few patches in forewing fuscous . 
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Head narrower than pronotum, outer an t eap i ca l 

c e l l half as long as the median a n t e a p i c a l c e l l . 

Male g e n i t a l i a : Pygofer longer than i t s height with 

subap ica l row of t u f t s of s e t a e . Tergum of pygofer well 

s c l e r o t i z e d . \^alve more or l e s s t r i a n g u l a r with obtusely 

rounded caudal margin. Tenth segment with v e n t r a l l y 

d i rec ted process which a r t i c u l a t e s with aedeagus. Male 

p l a t e some what t r i a n g u l a r with rounded apex and sub-

marginal row of s tout s e t ae and long numerous h a i r - l i k e 

se tae a r i s i n g from 2/3 ap ica l margin and from apex, 

a r i s i n g both on dorsa l and v e n t r a l su r f ace ; t h e i r length 

as long as length of p l a t e . S ty le e longate with wel l 

developed p r e a p i c a l lobe, apophysis s t o u t with t r a n s ­

verse s t r i a e , s l i g h t l y di rected l a t e r a l l y , apophysis 

behind p r e - a p i c a l lobe O.4 times as long as the t o t a l 

l eng th . Connective Y-shaped, arms much shor te r than 

stem. l a raphyses fused at base , ap ica l I /3 b i f i d , curved 

dor sa l ly i n l a t e r a l aspect and pointed near apex. Aedeagus 

simple with well developed d o r s a l apodeme , shaf t in 

l a t e r a l aspect broadened near gonopore; with a sub-

ap i ca l too th l ike p roces s . Gonopore large on caudal 

margin. 



F i g . 17. Scapho ideus h l r s u t u s sp.no\/.(C^ ) 

Sca le r e f e r s t o 0 . 1 mm excep t i n ABC 
where i t i s equa l t o O.5 mm 
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Specimen examined 

Holotype 0, INDIA: West Bengal : Gopaldhara, B.W. 

^ a r j e e l i n g , 4720 f t . 7.v.1917 (H.STEVENS )(BMra ). 

Remarks : This spec ies is unique in having numerous 

long h a i r - l i k e se tae on the male p l a t e which are longer 

than the male p l a t e and hence the s p e c i f i c name h i r s u t u s . 

4.4.7. Scaphoideus insignis (Distant )(Fig.18, Plate.6D) 

Vertex, pronotum, scutellum and folded forewings, 

t r ave r sed by a broad median yellow s t r i p e with brown 

l a t e r a l margin, a pair of orange l i n e s one on e i the r 

aide of median l ine on the broad s t r i p e from vertex to 

scu te l lum. Vertex with two a p i c a l spo ts connected by a 

marginal band, black; a spot on e i t h e r s ide behind o c e l l i 

r edd i sh brown; upper pa r t of f rontoc lypeus with a s e r i e s 

of a rcua te f a sc i ae dark chocola te brown; r e s t of face 

brownish ochraceous. La te ra l a reas of pronotum brownish, 

extreme l a t e r a l margin and a short l o n g i t u d i n a l band 

behind compound eyes pa le ochraceous. Basal t r i a n g l e s 

of scute l lum, brown, apex b lack . Inner margin of clavus 

ochraceous, l a t e r a l l y margined by dark brown; remaining 

pa r t of forewing pa le brown, veins dark brown, inner 

an t eap ica l c e l l , outer c l ava l c e l l and median an t eap i ca l 



j'i,̂ . 18 .Scaphoideus insignis (Distant) (C; ) 

Scale refers to 0.1 mm except in ABC 

where it is equal to O.5 mm 
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ce l l with brown fasciae in the middle; recurved veins 

to the costa l margin and a spot among the apical ce l l s 

chocolate brown, apex of forewing brown. Legs ochraceous, 

bases of hind t i b i a l spines, and i t s apex black; apex 

of hind basi tarsus and ent i re second tarsomere chocolate 

brown. 

Vertex as long as wide between eyes. Pronotum 

s l igh t ly more than twice as wide as long but shorter 

than scute Hum. Glaval veins separate; median anteapical 

c e l l constricted in middle, outer anteapical ce l l 4/5 as 

long as the median. 

Male geni ta l ia* Pygofer longer than i t s height 

caudal area s l igh t ly angulate with two tu f t s of long 

se tae . Valve s t rap- l ike with rounded caudal margin. 

Male plate tr iangular apically narrowed with an acute 

apex; oblique row of four stout setae in basal half. 

^tyle broad at base with well developed, preapical 

lobe; apophysis long, slender, s l igh t ly more than half 

as long as t o t a l length of s ty le , with a short tooth on 

ventral margin and minutely pustulate along the ventral 

margin. Connective Y-shaped with arms almost approxi­

mating, stem short , fused with paraphyses, with strong 

basal apodeme. laraphyses fused in their basal 2/3, 

s l igh t ly divergent in apical half and pointed ap ica l ly . 
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Aedeagus V-shaped, d o r s a l apodeme wel l developed a l ­

most as long as sha f t ; shaft s t rong ly l a t e r a l l y com­

pressed , with two subap ica l t o o t h - l i k e processes on 

the v e n t r a l margin and short t r i a n g u l a r ap ica l tooth on 

dorsa l margin. Gonopore sub-ap ica l on v e n t r a l margin, 

two we l l developed s c l e r i t e s a r i s i n g from t en th segment 

with curved, acute ly poin ted , dark pigmented d i s t a l 

process are in contac t with dorsa l apodeme. 

Morphometric r a t i o s : Male: A:4 .63 ; B: 1.0; C:0.45; 

D:3.98; E :0 .92 . 

Measurements ( in mm): Male: t o t a l l e n g t h : 6 . 4 ; 

l eng th of v e r t e x : O.55; length of pronotum :0 .70 ; l eng th 

of scu te l lum: O.SO; length of f a c e : 1.28; length of 

f orewing :5«3 ; length of c l a v u s : 3 . 4 ; length of hind 

t i b i a : 3 . 0 ; width of head inc luding eyes : I . 3 8 ; width of 

v e r t e x : O.55; width of p rono tum: l .55 ; width of forewing: 

1.33. 

Specimen examined 

1 (f, II^DIA: Tamil Nadu: Shambaganur, 30 .x . 1975 

(CA7KUAS). 

Remarks: S. i n s i g n i s is the l a rges t spec ies of the 

genus occuring in the subcon t inen t . I t is unique in 

having i t s paraphyses fused to most of t he i r length a 

cha rac te r shared by Scaphoideu s h i r s u t u s . However, 

i n s i g n i s has e n t i r e l y d i f f e r e n t male g e n i t a l i a and 



Pla te s : 

6 a : Scaphoideus e l e^an tu lus Melichar (5) 

6 b : Scaphoideus e legan tu lus Melichar (^) 

5 0 : Scaphoideus h i r s u t u s sp.nov. (CT ) 

6 d : Scaphoideus ins ign ia (D i s t an t ) ((f ) 
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male p l a t e , have shor ter h a i r - l i k e s e t a e . 

4 . 4 . 8 . Scaphoideus jogens is sp .nov. (Fig. 19,Plate.7d, ^b,7C) 

Similar to that of Sgaphoideus or i e n t a l i s .'/er tex, 

pronotum and scutel lum yellowish brown, a small spot a t 

the t i p of ver tex and two marginal shor t dots fuscous to 

darkbrown. A t r a n s v e r s e s l i g h t l y darker yel lowish brown, 

band between eyes in te r rup ted in the middle ; a pair of 

f a i n t median l i n e s t r a v e r s i n g from apex t o base of 

ver tex and fused beyond coronal su l cus . Face dark brown 

with sub-marginal inver ted U-shaped band across eyes and 

area immediately below and above i t yel lowish brown, 

l a t e r a l area of c l y p e l l u s , lorum and genae darker ;scape, 

ped ice l and b a s a l I /3 of antennae pale ochraceous. Pro­

notum with a pa i r of l o n g i t u d i n a l yel lowish brown s t r i p e s 

on e i t he r side of median l i n e . In the female and para-

type male a broad s t r i p e narrowed a n t e r i o r l y and ob l ique ly 

touching caudal margin and a more l a t e r a l spot behind eyes 

fuscous. Scutellum with basa l t r i a n g l e s and two l a t e r a l 

spo ts beyond median impressed l i n e , fuscous; a median longi­

t ud ina l s t r i p e and two l a t e r a l a rcua te spo t s on scutellum 

in few specimens fuscous. Thoracic p leura with fuscous 

a r e a . Legs ochraceous t h r e e spots on middle t i b i a ; f i r s t 

and second tarsomere of middle l eg , bases of hind t i b i a l 

sp ines , apex of hind t i b i a , apex of hind b a s i t a r s u s and 

middle a r ea of second t a r s a l segment except a t i t s apex. 
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apex of third tarsomere, fuscous. 

Wings streaked with dark brown, venation dark-

brown, an oblique spot on clavus in basal half, a spot 

on cos ta l margin in basal half, apex of forewing,oblique 

cross vein and costa more darker and prominent. 

Head bluntly pointed at apex, d i s t i nc t ly narrower 

than pronotum (23:25). \^ertex I .5 times longer medially 

than width between eyes and s l i gh t ly longer than pronotum. 

Pronotum 2.2 times as wide as long; shorter than scutellum. 

Outer anteapical ce l l half as long as median anteapical 

c e l l , the l a t t e r constr icted at i t s apical 1/3. 

Male gen i t a l i a : Pygofer longer than i t s height 

with two subapical tuf ts of setae in ver t ic le row; 

caudal margin rounded. Valve broadly t r i angula r . Male 

plate t r iangular with a mesal lobe at apical 1/3 and 

basal region with long setae arranged in an oblique row 

near base and a few long ha i r - l ike marginal se tae . 

Style slender, elongate i t s apophysis slender , 

s t r a igh t and directed s l igh t ly l a t e r a l l y , half as 

long as t o t a l length of s t y l e ; ventral margin with 

small tooth in i t s basal half. Connective Y-shaped 



Jr'ig.l9. Scaphoideus^ .jogensia sp.nov. 

Scale refers to 0.1 mm except in ABCD & 0 
where it is equal to 0.5 mm 

http://sp.no
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with arms as long as stem. Paraphyses a r c u a t e , in the i r 

a p i c a l 1/5 s t r o n g l y , d o r s o - v e n t r a l l y f l a t t e n e d and t r i ­

angula r ly expanded. Aedeagus compressed with wel l 

developed dor sa l apodeme and short preatr ium with a 

pa i r of l a t e r a l l amel la te process near apex; which in 

v e n t r a l aspec t appear as a pair of short t o o t h - l i k e 

p r o c e s s e s . Gonopore a p i c a l on v e n t r a l margin. Dorsal 

connect ive s t rong ly s c l e r o t i z e d and fused with adeagus. 

female g e n i t a l i a ; Hind margin of seventh sternum 

more or l e s s s t r a i g h t . 

MorDhometric r a t i o s ; A: ( ^4 .35 , § 4 . 1 1 ; B;(f 1.41, 

9 1.35; G: (f 0.44, $ 0 .47; D:Cf 3-62, ^ 3 -71 ; S:Cf 0 .92, 

9 0 .96 . 

Measurements (in mm ); t o t a l length : (f 4 .7 , ^ 4 .9 ; 

l eng th of vertex : 0 ' 0 . 5 5 , ^ 0 . 61 ; length of pronotum : cf 

0 .54, 9 0 .59 ; length of scu te l lum; (f O.59, Q 0.63; length 

of face;(f 0.16, ^ I . I 5 ; length of f orewing iCT 3 .7 , 9 3 .9 ; 

length of clavus:Cf 2 .4 , 0 2 . 6 ; length of hind t i b i a : 0 " 

2 . 1 , 9 2 . 3 ; width of head inc lud ing e y e s : cf 1.08, 9 1.19; 

width of v e r t e x : (f O.39, 9 0 .45 ; width of pronotum: O"" 

1.21, 9 1.24; width of forewing: (f 1.02, 9 I .O5. 



Pla t e s : 

7 a : Scaphoideus .jogensis sp.nov. (Q) 

7 b : Scaphoideus .jo^ensis sp .nov. (§) 

7 c : Scaphoideus .jo^ensis sp.nov. (Q) 



P l a t e 7c 
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Specimens examined 

Holotype cf, INDIA :Karnataka: Jog f a l l s , 

17.xi .1976 (CAV)(UAS). 

Pa ra types : 2 ^, da ta as in holotype but 

c o l l e c t e d on 18.xi .1976 (CAV); 1 (f INDIA: Kerala: 

Thekkadi, 2 7 . i i i . 1 9 7 7 (S7)(IARI, BMNH, UAS). 

Remarks: This spec ies i s c l o s e l y re la ted to 

Scaphoideus l i t e r a t u s Dis tan t described from Borneo, 

S . o r i e n t a l i s Kitbamroong and Fteytag from Thailand 

in the shape of s t y l e , aedeagus, malepla te and 

paraphyses but d i f f e r s in having more s lender 

l a t e r a l l y compressed s h a f t , s t r a i g h t l a t e r a l l y 

d i rec ted apophysis of s ty le and d i f f e r e n t l y shaped 

paraphyses which obrupt ly expand near d i s t a l 1/5 

i n to t r i a n g u l a r lobes , the e x t e r n a l co lou ra t i on i s 

very s imi lar to t h a t of S.or i e n t a l i s . 

4 .4«9. Scaphoideus knap i i Kitbamroong and 
Freytag ( f i g .20 P la te 8 a ) 

Similar to t h a t described by Kitbamroong and 

Freytag (1978). Large spot behind each oce l lu s 

r edd i sh brown, white a rea on head and thorax has a 

pa i r of orange l o n g i t u d i n a l s t r i p e s , l a t e r a l brown 

marking adjacent to white t r ansve r se band, dark 

http://27.iii.1977
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brown. Proepimeron with a t r ansve r se fuscous band. 

Legs ochraceous, t h ree bands on Kiddle t i b i a , bases 

of s t o u t sp ines of hind t i b i a , apex of hind t i b i a , 

hind b a s i t a r s u s and basa l hal f of second t a r s a l seg­

ment dark fuscous . 

Male g e n i t a l i a - Pygofer longer than i t s height 

with two t u f t s of sub-ap ica l s e t ae in add i t ion to 

s c a t t e r e d s e t a e , half as long as pygofer. Valve 

quadrangular . Male p l a t e t r i a n g u l a r , apex poin ted , two 

s t o u t s e t a e in basa l 1/3. S ty le s h o r t , almost as long 

as connect ive , s t o u t a t ba se , apophysis s lender sharply 

curved l a t e r a l l y , with an acute apex. Connective 

Y-shaped, with U-shaped arms. Paraphyses of uniform 

width near basa l 1/3, in t he i r caudal half divergent 

with acute a p i c e s . Aedeagus compressed with well 

developed dorsa l apodeme which i s 3/4 as long as 

sha f t , dorsa l margin of shaf t with a narrow l ame l l a t e 

process on e i t he r side and i t s apex with a pai r of sho r t , 

t o o t h - l i k e p rocesses . Gonopore a p i c a l . 

•Female g e n i t a l i a s Seventh sternum twice as lorg 

us the s i x t h and medially convexly produced. 

Morphometric r a t i o s : A: (f A.^; ^ 4 .4 ; B : ( f l . l l , 

9 1.28; G: Cro.46, ^ 0 .47 ; D: (5^3.5, 9 3 .62; E:(f 1.08, 
^ 1.00. 



Fig. 20. Scaphoideus knapi i Kitfcamroong and Freytag((f$) 
Scale r e f e r s to 0.1 mm except in ABCD Dh 
where i t i s equal to 0.5 nim 
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Measurements ( in mm): t o t a l l eng th : 0 3«9; ^ 4 . 6 ; 

l ength of ve r t ex :d'0.50, ^ 0 . 5 4 ; length of pr onotum:(; 0 .43 , 

9 O.5O; length of sGutellum; cf 0 .48 , 9 O.55; length of 

f a c e : (f Q.3Q; ^ 1.04; l eng th of forewing: (f 3 - 1 ; 9 3-7; 

length of c l a v u s : cf 1.9, 9 2 . 3 ; length of hind t i b i a : 

Cf 1.9, 9 2 . 1 ; width of head inc lud ing e y e s : (f 0.90, 9 1.04; 

width of v e r t e x : (f O.45, 9 0 .42; width of pronotum: cT 0 .93 , 

9 1.06; width of forewing: (f 0 .88 , 9 1.02. 

Specimens examined: 2 (f, INDIA: Karnatak a:Mudiger e, 

3 . v i . l 9 7 8 (HSK); l.cf, da t a same but c o l l e c t e d on 7 . i v .75 

(GA7); 2 9, d a t a same but c o l l e c t e d on 2 .v i . 75 (GAV); 

4 9 data same but co l l ec t ed on 7 . v i . l 9 7 8 (CA\^);1 (f, 

INDIA: Karnataka: Thithimathy, 2 1 . i . 7 8 (CAV); 1 9 INDIA: 

Kera la : Thekkadi, 2 7 . i i i . 7 7 (GA7). 1 9 INDIA: Kerala; 

Maraiyur 1066 m., 2 4 . i i i . 7 7 ( B M ) ( U A S ) . 

4 . 4 . 1 0 . Soaphoideus morosus Melichar (Fig. 21,1 late.sb) 

Colora t ion and s t r u c t u r e s imi la r to tha t described 

by Kitbam^roong and Freytag (1978) . 

Morphometric r a t i o s : 

A: (f 3^63, 9 3 .66; B:Cf 1.0, 9 0 .92, G: c r o . 4 5 , 9 0 .43; 

D:d '3 .47 , 9 3-39; E: (f '0 .98, 9 1.12. 

http://27.iii.77
http://24.iii.77


Fig. 21. Scaphoideus morosus Melichar (O5) 

Scale refers to 0.1 mn; except in ABCD & 0 
Where it is equal to O.5 mm 
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Measurements ( i n mm); t o t a l l e n g t h :0 4 . 0 , Q; 4 . 4 ; 

l e n g t h of v e r t e x :Cr 0 . 4 4 , ^ 0 . 5 0 ; l e n g t h of pronotum:0^ 

0 . 5 1 , ^ 0 . 5 2 ; l e n g t h of s c u t e l l u m iCT 0 . 5 8 , $ O .5 I ; l e n g t h 

of f a c e : C r i . 0 8 , 9 1 .16; l e n g t h of f orewing :Cf 3 - 2 , 9 3 . 5 ; 

l e n g t h of c lavus:Cf 2 . 0 , ^ 2 . 6 ; l e n g t h of hind t i b i a : ( f 2 . 0 , 

9 2 . 1 ; wid th of head i n c l u d i n g eyesicf 1 . 1 , 9 1 .2; wid th of 

v e r t e x :0^ 0 . 4 4 , 9 0 . 5 4 ; width of pronotum :(f 1 .12 , ^ 1.19; 

w i d t h of forewing:Cr 0 . 9 2 , 9 I . O 3 . 

Specimens examined 

6 d ' 8 9 INDIA:West B e n g a l : C a l c u t t a ; 17 . i v . ig75(CAV); 

1 9 INDIA: K a r n a t a k a : AG.Col l . Eharwad, 9 . v i . 1972(CA'/); 

1 d" INDIA: K a r n a t a k a : 5 km N of ANEKAl, 1 0 . v i i i . l 9 7 5 (CAV); 

1 9 : INDIA: UTTAR PRADESH: Dehradun, 2 6 . v i . 1 9 7 5 (CAV) 

1 9 : INDIA: K e r a l a :Thekkadi , 4 . v i . l 9 7 8 (SV); 2 9 1 cf 

INDIA: K a r n a t a k a : Jog F a l l s , 17 . x i . 1 9 7 6 (BM ), (UAS }. 

4 . 4 . 1 1 . Scapho ideus r u s s u s D i s t a n t ( F i g . 22 ,P la te .8C) 

(Scapho ideus poLymitus D i s t a n t , 1908, s y n . n o v . 

S i m i l a r to t h a t d e s c r i b e d by D i s t a n t (1908) w i t h 

f o l l o w i n g a d d i t i o n a l c h a r a c t e r s . A n t e r i o r margin of head , 

w i th t h r e e a r c u a t e p i c e o u s l i n e s one a b o v e , two below 

o c e l l i , apex of v e r t e x w i t h a round b l a c k s p o t , a t r a n s ­

v e r s e c a s t a n e o u s band connec ted wi th a p i c a l black s p o t 

and m e d i a l l y i n t e r r u p t e d by an o c h r a c e o u s l i n e . Basa l 
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t r iangle of scutellum, piceous area between them orange, 

posterior half bright-yellowish white with piceous marginal 

l a t e r a l spot near apex. Three spots to middle t i b i a , 

ser ies of spots at base of spines of hind t i b i a , apex 

of hind t i b i a , f i r s t and second tarsomere except apex, 

dark fuscous. 

Vertex bluntly pointed. Head about as wide as 

pronotum. Vertex longer than breadth between eyes. 

Pronotum twice as wide as long and shorter than scutellum. 

Claval vein medially approximated, outer anteapical c e l l 

about half as long as median anteapical c e l l . 

Male genita!Lia; Pygofer longer than i t s height, 

with few tu f t s of apical long se tae , caudal margin rounded. 

Valve t r i angula r . Male plate tr iangular with acute apex, 

s l igh t ly curved l a t e ra l ly with two stout long setae at 

basal 1/3 • Style with well developed preapical lobe, 

apophysis strongly l a t e r a l l y curved, about half as long 

as s ty le , with subapical tooth and numerous microscopic 

dentations on i t s ventral surface, i t s apex acutely 

pointed. Connective Y-shaped with stem as long as arms, 

l a t t e r semicircular . Paraphyses slender and elongate. 

Aedeagus with s tout dorsal apodeme which is cruciform 

in cephalic view, shaft slender strongly curved f i r s t 

caudally then dorsally with a pair of f inger- l ike apical 

processes. Gonopore ap ica l . 



i ' i g .22 . Scapholdeus russus Dis tant (Cf$} 

Scale r e f e r s to 0 .1 mm except in ABGD 
where i t i s equal to O.5 mm 
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Female g e n i t a l i a ; Seventh sternum twice as long 

as s i x t h , medial ly angula r ly produced in to a l obe - l i ke 

s t r u c t u r e with a notch in the middle . 

Morphometric r a t i o s ; A: (f 4 .16, $ 3 .98; 3:Cf 1.28, 

9 1.20; G:(f 0 .50, ^ 0 .48 ; D:Cf 3 . 5 , ^ 3 . 3 ; E:0^0.92, 

9 0 .88 . 

Measurements ( in mm): t o t a l l eng th :0 4.5> 9 ^'55 

length of ve r t ex :0^ 0 .58 , 9 0*58; length of pronotum: 

0*0.55, 9 0 .55 ; length of scutellumiO 0.60, 9 0 .63; 

l eng th of f a c e : d" 1.00, 9 1.00; length of for ewing :0^ 3 . 5 , 

9 3 . 5 ; l eng th of c lavus :d ' 2 . 3 , 9 2 . 3 ; length of hind t i b i a : 

Cf 2 .2 , 9 2 . 2 ; width of head inc lud ing eyes :0' 1.08,9 1.13; 

width of vertex:0^ 0 .45 , 9 0 .48; width of pronotum :(f 1.10, 

9 1.13; width of forewing:Cf 1.00, 9 I .O5. 

Specimens examined 

1 0", INDIA: MIZORAM: Lunglei, 20 .x i .1981 (CSW); 1 9, 

INDIA: West Bengal:10 km N. of S i l i g u r i , l.xi.1981(CAV ). 

Remarks: S . russus i s unique in having very s lender 

paraphyses , s l ende r , s t rong ly curved aedeagal shaf t with 

an ap i ca l pair of s lender p rocess . 
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4 .4«12. Scaphoideus scu lp tus sp .nov. (Fig .23a, 2 3 b , H a t e . s d ) 

Scaphoideus f e s t i y u s sensu Dis t an t , 19Ce. 

Head ochraceous, disk of ver tex with a marginal 

a rcua te piceous l i ne and t r a n s v e r s e reddish brown banc 

between a n t e r i o r angles of eyes ; pos t e r io r margins of 

ver tex near eyes p iceous , four t r a n s v e r s e p a r a l l e l 

piceous l i nes on the upper pa r t of f a c e . Pronotum witn 

a n t e r i o r and sub-marginal r e d d i s h brown t r a n s v e r s e bands. 

l a t e r a l areas of a n t e r i o r band darker , basa l angle of 

scutellura brown, area between them redd i sh brown, a 

t r ansve r se band behind impressed l ine ivory, a rea 

p o s t e r i o r to i t dark brown. Mesopleura and metapleura 

with shor t oblique fuscous l i n e . Middle t i b i a with th ree 

fuscous spo t s , f i r s t and second ta rsomeres , median t i b i a , 

bases of hind t i b i a l sp ines , apex of hind b a s i t a r s u s and 

second t a r s a l segment of hind leg p iceous . Forewing brown 

with c o n t r a s t i n g hya l ine area of which th ree on clavus 

alovg margin are prominent, ve ina i ion brown, ap i ca l a rea 

of forewing dark brown. 

Head narrower than pronotum, ve r t ex b l u n t l y rounded 

in f r o n t , 1.7 times longer medial ly than breadth between 

eyes , face longer than broad. Pronotum 2.2 times broader 

than long. Scutellum longer than pronotum. Claval v e i n s 

approximated a t the i r mid length but not fused. Outer 



Fig .23a* Scapho ideus s o u I p t u s s p . n o v . 

Sca le r e f e r s to 0 . 1 mm e x c e p t in ABC 
where i t i s eq^ual to O.5 mm 

http://sp.no
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a n t e a p i c a l c e l l about half a s long as inner a n t e a p i c a l 

c e l l . 

Male /2:enitalla« Pygofer longer than i t s h e i ^ t , 

wi th caudal and obl ique ly curved and with t u f t of long 

s e t a e . Valve broadly t r i a n g u l a r with a v e n t r a l sho r t 

apodeme on i t s caudal ang le . Male p l a t e t r i a n g u l a r with 

acute apex, an obl ique row of four lor^g s e t a e near basa l 

1/3 of i t s l eng th . Connective Y-shaped with stem slender 

long, s l i g h t l y longer than arms. Paraphyses a t base 

i n v a r i a b l y curved with pointed apex, e n t i r e surface of 

paraphyses p u s t u l a t e d . Aedeagus with wel l developed 

d o r s a l apodemes, shaf t c y l i n d r i c a l with ap ica l gono-

pore d i r ec t ed cauda l ly , a pa i r of recurved processes 

on e i t h e r s ide of base of shaft and s l i g h t l y longer than 

s h a f t . 

Female geni ta l ia ;_ Seventh sternum twice as long as 

s i x t h sternum and i t s caudal margin convexly produced 

med ia l ly . 

Morphometri r a t i o s : A: ( ^4 .28 , 9 4 .49 ; B:(J ' l .39 , 

§ 1.52; Q'<S 0.49, ^ O.5O; D:(f 3-91, $ 3 .47:E: CT 1.01,^- 1.02, 

Measurements (in mm): t o t a l l eng th : (f 4.5> '^ ^'1'1 

length of ver tex :Cf 0.50, ^ 0*50; length of pronotum: cT 

0.54, 9 0 .64; length of scu te l lum: (f 0.60, § 0.62; length 



F i g . 2 3 b . Scpho ideus s c u l p t u s sp .nov . 

S c a l e r e f e r s NK : 0 . 1 mm 
ABC : 0 .5 mm 

«f) 

http://sp.no
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of f a c e : ( f 1 .10 , Q 1 .02; l e n g t h of f o r e w i n g : cf 5 .6 , 9 3 - 7 ; 

l e n g t h of c lavus:Cf 2 . 1 , 0 2 . 4 ; l e n g t h of h ind t i t i a ; (f 2 . 1 , 

^ 2 . 2 ; wid th of head i n c l u d i n g e y e s : d" 1.10, 9 1.19; width 

of v e r t e x : ( f o . 4 2 , 9 0 . 4 4 ; wid th of pr onoturc :0 ' 1 .15, 9 1 .23; 

wid th of for ewing:(f 1 .05 , 9 1 .06 . 

Specimens examined 

i io lo type 6 INDIA: K a r n a t a k a : Mudigere , 7 . i v . l . i 7 5 

{CA\f ){l]A3 ) . i a r a t y p e s : 1 0 ,5 9 d a t a a s in h o l o t y ] e c o l l e c ­

t i o n 22.V.1976 (CA\A), 1 9 same d a t a but c o l l e c t e d by (3K ), 

2 9 same d a t a bu t c o l l e c t e d on 2 6 . i i i . 1 9 7 7 ( C K V ) . INDIA: 

K e r a l a : T h e k k a d i , 3 9 (GA/) , 2 ^ ( S 7 ) , c o l l e c t e d on 2 6 . i i i . 7 7 ; 

1 (f, 1 9 d a t a same but c o l l e c t e d on 2 7 . i i i . 1 9 7 7 iCA7). 

INDIA: K a r n a t a k a : N a g a r h o l e : 48 km N of Hunsur , 1 cf, 1 9 

on 1 7 . i . 7 8 (CA\^); 1 9 Jog JJ'alls (Kogur 36 km W of Jog f a l l s ) 

1 8 . x i . 1 9 7 6 iBM); INDIA: Tamil Nadu; 1 9 V a l p a r a i i 4 . i v . 8 l 

(AR\^K.IARI,BKNH,UAS,USI^1 j . 1 cT SRI LANKA: RaKwana, 

6 . i i . l 9 5 3 , <JW3 I r i n g l e ; 1 cT, M a s k e l i y a , 8 . i i i . I 9 0 9 , T6F 

(TBF i ' l e c h e r j ; 1 ^ . i e r a d e n i y a , 3 . x . 1 9 1 3 (BMNH) . 

Remarks : T h i s s p e c i e s e x t e r n a l l y r e s e m b l e s 

S c a p h o i d e u s f e s t i v u s and very c l o s e l y a g r e e s w i th the 

d e s c r i p t i o n and i l l u s t r a t i o n p r o v i d e d by D i s t a n t ( 1 9 0 H ) , 

s u g g e s t i n g t h a t what D i s t a n t had i n f r o n t of him whi le 

d e s c r i b i n g S .f e s t i v u s (Sensu D i s t a n t ^ was t h i s 

s p e c i e s r a t h e r t h a n S .f e s t i v u s Matsumura. 

http://26.iii.1977
http://26.iii.77
http://27.iii.1977
http://i4.iv.8l
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S.sculptuS i s unique in having pus tu la ted para-

p h y s i s . One male from S r i Lanka has the l a t e r a l process 

to aedeagus placed more d o r s a l l y compared to t h a t in 

males from India , and appears l i ke a dorsa l connec t ive . 

4.5* Species not included in the s tudy. 

4.5«1« Species assigned to Scaphoideus 

The following spec ies were not encountered in 

t h i s s tudy. However, the photographs and/or male g e n i ­

t a l i a of type-specimens ind ica ted t ha t they belonged to 

Scaphoideus. Scaphoideus assamensis D i s t a n t ; S .bae t icus 

( D i s t a n t ) ; S . br achyc e phalu s Dis t an t ; S. nutans Di s t an t ; 

S.or natus Melichar; S . s t igmat icus Dis tant and S . p a l l i f r o n s 

D i s t a n t . 

4 . 5 . 2 . Species t r a n s f e r r e d to Scaphote t t ix 

The following spec ies assigned to the genus Scaphoi­

deus p rev ious ly , a re t r a n s f e r r e d to the genus Scaphote t t ix 

Scapho te t t i x indicus ( D i s t a n t ) Comb.nov. Scapho te t t ix 

hierogl.vphicus (D i s t an t ) Comb.nov., Scaphote t t ix consan-

guineus (Distant/) Comb.nov. 

4 .5 .3 • Species removed from Scaphoideus 

The fol lowing spec ies assigned p rev ious ly to 

Scaphoideus belong to Osbornellus B a l l . 



^ 0) -Aou 'ds sTi^lTfno's sTi'ip-toiicL-Bos : p g 

( n) :^UB:^stQ s n s s n j snapioncLBOc : o g 

( 0) iBqoTX9W snsojora ^ITa'pioqlBOc^ : q g 

( 0) 9B:).jCajj puB Suooi[iiBqq.T:)j TICLBUJ^ snaptoqcLBog : B g 



i - ' la te 8b 
P l a t e 8= 
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Osbornel lus f l e t c h e r i ( D i s t a n t ) Comt.nov. 

Oflbornellus nota tus (Dis tant J Comfc.nov. 

Osbornellus punc tu la tus (Melichar ) Coir.c.nov. 

4 . 6 . A check l i s t of spec ies of t h e genus Scaphoideus, 
Scaphodhara and Scophote t t ix of t h e Indian Sub-
cont inent 

Genus Scaphoideus Uhler 

Scaphoideus assamensis Dis tan t 

Loca l i t y : INDIA: Assam 

asymiretricus sp .nov. 

Loca l i ty : INDIA: Karnataka: Kollegal 

b a e t i c u s ( D i s t a n t ) 

Loca l i t y : INDIA: Assam 

b i f i dus sp .nov. 

Loca l i t y : INDIA: Uttar I r a d e s h : iJehradun; 

West Benga l :Ca lcu t ta , S i l i g u r i 

brachycephalus Dis tant 

Loca l i t y : INDIA: West Benga l :Calcu t ta 

curya tus sp.nov. 

Loca l i ty : INDIA: Maharashtra:Matheran. 

KarnatakajShimoga, Jog F a l l s 

eleit^antu lus Melichar 

Loca l i ty : INDIA: Kera la ; Munnar; Tamil Nadu 

Oothu ; SRI LANKA. 

h i r s u t u s sp.nov. 
Loca l i t y : INDIA: West Bengal :Darjeel ing 
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insi,E;nis (Distant) 

L o c a l i t y : INDIA: Tamil Nadu :Kodaikanal ,Shanibaganur 

j o g e n s i s s p . n o v . 

L o c a l i t y : INDIA: K a r n a t a k a : Jog . F a l l s ; Ke ra l a :Thekkadi 

k n a p i i Kitbamroong & F r e y t a g 

L o c a l i t y : INDIA: Kar na taka :Mudiger e , T h i t h i m a t h y ; 

Kera l a :Thekkadi , Maraiyar 

T h a i l a n d : T h a p h r a , Khonkaen 

morosus Mel i cha r 

L o c a l i t y ; INDIA: West B e n g a l : G a l G u t t a ; K a r n a t a k a : 

Dharwad, Anekal , Jog F a l l s ; U t t a r P r a d e s h : 

Dehradun; K e r a l a : T h e k k a d i . SRI lANKA, 

JAVA, PHILIPPINES, ISLANDS, FORMOSA. 

nu t ans D i s t a n t 

L o c a l i t y : INDIA: Tamil Nadu:Kodaikanal 

or n a t u s Mel i cha r 

L o c a l i t y : INDIA: N.Bengal , K a t i h a r , Pu rnesh D i s t c t . 

SRI LANKA, T h a i l a n d , Formosa. 

p a l l i f r o n s D i s t a n t , 

L o c a l i t y : INDIA : Tamil Nadu: Koda ikana l 

p u n c t u l a t u s (Mel ichar ) 

L o c a l i t y : SRI LANKA 

r u s s u s D i s t a n t 

L o c a l i t y : INDIA: Mezor am :Lung le i ; West Benga l : 

S i l i g u r i , Tenasse r im , M y i t t a ; BURMA 

s c u l p t u s s p . n o v . 

L o c a l i t y : INDIA: K a r n a t a k a ; Mudigere , Naga raho l e , 

Jog i ' a l l s , Kemmangundi; Kera la :Thekkadi ; 

Tamil Nadu : 7 a l p a r a i ; SRI LANKA. 

http://sp.no
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s t l ^ma t i cus Dis tan t 

Loca l i t y : East Himalayan reg ion 

scaphodhara gen nov. 

b i l o b a sp .ncy . 

Loca l i t y : INDIA: Kar nataka :Dharwad , Belgaum. 

meppadica sp.nov» 

Loca l i ty : INDIA: Ker a la :Keppadi , Thekkadi; 

Kar nataka :Mudigere. 

nee l a sp.nov» 

Loca l i ty : INDIA: Ker a l a :Munnar , Thekkadi 

per i y a r i sp .nov. 

Local i ty :INDIA : Kerala :Thekkad i , Maraiyur 

Genus Scaphote t t ix Matsumura 

agumbensis sp.nov. 

Loca l i ty : INDIA :Kar na taka:Aguiiibe 

consanguineus ( D i s t a n t ) 

Loca l i ty : INDIA :West Bengal: Calcu t ta 

f r e y t a g i sp .nov. 

Loca l i t y : INDIA: Uttar FT adesh :Dehr a Dun; 

West B e n g a l : S i l i g u r i , C a l c u t t a ; K e r a l a : 

Walayar ; Xarnataka :Bannerghatta . 

h ieroglyphicu s ( D i s t a n t ) 

Loca l i t y : INDIA: Nandidurg 

indicus ( D i s t a n t ) 

Loca l i t y : INDIA: Assam; BURMA :Tenasserim:JAVA 

k e r a l i c u s sp .nov. 

Local i ty : INDIA: Ker ala :Thekkadi, Kar na taka: 

Mudigere, Jog F a l l s 

malnadicus sp.nov. 
Locality:INDIA: Karnataka:Jog F a l l s 

quadr i f idus sp.nov. 
Loca l i ty : INDIA: Kerala :Thekkadi 

redundans ( D i s t a n t ) 
Loca l i t y : INDIA: Tamil Nadu : Nadu vat turn, 

Kodaikanal, N i l i g i r i H i l l s . 

http://sp.no
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\f. DISCUSSION 

During the present i nves t iga t ion 21 spec ies 

belonging to 3 genera namely, Scaphoideus Uhler, 

Scaphodhara gen.nov. and Scapho te t t ix Matsumura were 

s t u d i e d . Oman (1979) included the genus Scarhoideus 

in the t r i b e De l tocepha l in i . Metcalf (1967) included 

i t in the t r i b e Scaphoidein i , where as Hamilton (1975) 

proposed a c l a s s i f i c a t i o n in which he redef ined the 

subfamily Aphrodinae to embrace both Del tocephal inae 

and Hecalinae and recognised 9 t r i b e s . Under the t r i b e 

Del tocephal in i he recognised 6 s u b t r i b e s and r e l ega ted 

the genus Scaphoideus to the sub t r ibe Platymetopi ina* 

Since there i s disagreement regard ing the number of 

t r i b e s to be recognised in Del tocephal inae , no a t tempts 

were made to examine the higher c l a s s i f i c a t i o n of the 

subfamily Del tocephal inae to place the three genera 

under i n v e s t i g a t i o n . 

5 . 1 . Re la t ionsh ips among the genera Scapho te t t i x , 
Scaphodhara and Scaphoideus 

The genus Scapho te t t ix i s only d i s t a n t l y r e l a t e d 

to Scaphoideus and Spaphodhar a. Scaphotet t ix i s here 

repor ted for the f i r s t time from the Indian subcont inent 

and outs ide i'ormosa. Some spec ie s of Scaphoideus have 

p a t t e r n of co lo r a t i on s imi l a r to tha t in S c a p h o t e t t i x . 
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nowever, Scaphote t t ix can be recognised by the much 

g rea t e r r a t i o between length and width of v e r t e x , the 

width of f rontoclypeus between bases of an t enna l p i t s 

to tha t from antennal p i t t o a n t e r i o r t i p of f r on to ­

c lypeus , by the s p i n u l a t i o n on a n t e r i o r and middle 

femora and the c h a r a c t e r i s t i c male g e n i t a l i a . The 

f ea tu r e s t ha t d i s t i n g u i s h Scaphote t t ix from Scaphoicjeus 

and Scaphodhara axe - [i) c l a v a l veins approximated and 

e i the r fused or joined by a c ross ve in , ( i i ) f ront and 

middle femora compressed; front femora with a row of 

s t o u t spines on mesal margin, middle femora with a row 

of long and shor t , s t o u t sp ines on i t s mesal margin, 

i , i i i ) f rdnto-c lypeus and ver tex broad ( the r a t i o of 

ver tex length to width i s 1:0.72; f ran toc lypeus width 

between antennae to width at i t s apex v a r i e s from 1:0,9 

to 1 :1 .25) , i i v ) male p l a t e s with rounded apices , and 

iv) connect ive nei ther with paraphyses nor with an 

in te rmedia te s c l e r i t e before aedeagus. 

Scaphoideus and Scaphodhara a re very c l o s e l y 

r e l a t e d and some spec ies of both the genera have 

i d e n t i c a l co loura t ion and hence are d i f f i c u l t to 

s epa ra t e without recourse to the examination of male 

g e n i t a l i a . The spec ies of Scaphodhara have c o l o u r a t i o n 
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s imi la r to those of Scaphoideus a l b o v i t t a t a Matsumura, 

S.knapi i Kitbamroong and r ' reytag, S .har l an i Kitbararoong 

(3c r ' reytag e t c . In body propor t ions the spec ies of 

ocaphodhar a are in te rmedia te between Scaphotet t ix and 

ocapnoideus. Scaphodhara can be c h a r a c t e r i s e d by -

i, i ; the r a t i o between length and width of vertex being 

1:1.19, l i i ) the r a t i o of width of f rontoclypeus between 

an tennal p i t to i t s width at apex varying from 1:1.48 to 

1:1.68, ( i i i ) an ivory s t r i p e t r a v e r s i n g head, pronotum, 

scutel lum and fore wings, a reddish brown to r edd i sh spot 

behind each oce l lus on ver tex and a s ing le or pa i red 

median pink or red l i ne on vertex and pronotum over the 

ivory s t r i p e , and ( i v ) an in te rmedia te s c l e r i t e being 

present between connect ive and aedeagus. 

The spec ies of Scaphoideus are va r i ab le in colour. 

In a d d i t i o n to having t h e i r own pecul ia r pa t t e rns they 

a l so have colour p a t t e r n s s imilar to Scapho te t t ix and 

Scaphodhara. The c h a r a c t e r s which they share with 

ocaphodhara are the c l ava l ve ins being separa te and 

bent almost a t r i g h t angles before r each ing c l a v a l 

commissure, outer an t eap i ca l c e l l smal l , placed o b l i ­

quely in r e l a t i o n to c o s t a l margin and with 3 to 4 

ref lexed cross veins reaching t h i s c e l l from c o s t a l 
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margin. The most important d i s t i n g u i s h i n g charac te r 

of Scaphoideus from Scaphodhara i s the presence of 

paraphyses . 

5 .2 . Re la t ionsh ip anions the spec ies of the genus 
3caphotetti}(: Matsumura 

So far the genus was known only by i t s type 

spec ie s Scannote t t ix y i r i d i s Matsumura descr ibed froTi 

i'orrcosa. The d e s c r i p t i o n and examination of photo­

graphs of type specimens of Scaphoideus consan/^uineus 

Dis tan t (from C a l c u t t a ) , Scaphoideus h ie ro^ lyph icus 

Dis tan t (from Nandidurg), Scaphoideus indicus Dis tan t 

(from Margher i ta , M y i t t a ) , and Scaphoideus redundans 

Dis tan t (from Kodaikanal and N i l i g i r i H i l l s ; revea l 

tha t they belong to Scapho te t t i x (Freytag, personal 

communication). Except for S .redundans other species 

were not co l lec ted during the present s tudy . Since the 

remaining th ree spec ies are known only from females, 

the i r t r ue r e l a t i o n s h i p with other species of the genus 

i s d i f f i c u l t to e s t a b l i s h . 

During the presen t study f ive new spec ies of 

Scapho te t t i x were discovered in add i t ion to S.redundans-

These spec ies may be grouped into two groups namely, 

those with ven t ro -cauda l pygofer pr'ocess (S .a^-jumbersis, 

S.malna.uicus , o.quadr if idus and 3 .redundans ; and triose 
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without caudo-ven t ra l pygofer pr.ocess (S.freytais;! 

and S . k e r a l i c u s ) . S . f r ey t ag i i s unique in having an 

e longa te aedeagal shaft lacking p rocesses , outer and 

middle an t eap i ca l c e l l s sub-d iv ided . S.ajgumbensis, 

S .malnadicus, S.quadr if idus and S.r edundans form a 

c lose kn i t group judging from the shape of the aedeagus 

and connec t ive . S .ke r a l i cus i s unique in having c l a v a l 

ve ins fused, apex of the male p l a t e r a the r acu te ly 

rounded. S .quadr i f idus i s unique in having aedeagal 

two p a i r s of aedaegal processes where as the process 

of S.r edundans has c r enu l a t e margin. 

5 .3• Re la t ionsh ip among the species of Scaphodhara 

four new spec ies were discovered under th i s genus. 

Scaphodhara b i loba is not only l a rger than the other 

t h r ee but a lso has bi lobed male p l a t e , s t o u t e r and 

s t r a i g h t e r apophysis of s t y l e and slender s t rongly 

curved aedeagus. Ex te rna l ly i t resembles Scaphoideus 

i n s i g n i s . Scaphodhara nee l a . S.meppadica and S.peri .yari 

are very s imi la r e x t e r n a l l y and resemble, Scaphoideus 

knapi i and Scaphoideus bif i d u s . Scaphodhara neela appears 

not c lose ly r e l a t e d t o e i t h e r S.meppadica or S.per i .yari . 

I t has an e longate aedeagal shaft with a p i c a l pair of 
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sho r t p roces se s . S.meppadica and S.per iyar i are very 

c l o s e l y r e l a t e d but d i f f e r in the r e l a t i v e s i z e and 

curva ture of the aedeagal processes and in the shape 

of the intermediate s c l e r i t e between aedeagus and 

connec t ive . 

5 .4 . The subgenera and r e l a t i o n s h i p among: the species 
of the lOjenus Scaphoideus 

Ba rne t t (1977) while r e v i s i n g the genus Scaphoideus 

for the Nearct ic r eg ion , recognised three subgenera n.amely, 

Scaphoideus (s_.^. ) . Lonenus De Long and Latenus De Long and 

Knull and used the shape of aedeagal base to d i s t i n g u i s h 

them. All the spec ies found in the present study belong 

to the subgenus Scaphoideus. 

Dis tan t (1908, 1918) recorded 14 spec ies of 

Scaphoideus and one spec ies each under the genera Hussa 

Di s t an t and Bolanus Dis tan t in add i t ion to four species 

of Scapho te t t i x al luded to e a r l i e r from the Indian sub­

c o n t i n e n t . The genera Bolanus and Hussa were suppressed 

as Junior synonyms of Scaphoideus by Svans (1947) and 

Barne t t (1977), r e s p e c t i v e l y . Thus t r a n s f e r i n g the type 

spec ies of these genera namely, Bolanus bae t i cus Dis tant 

and Hussa i n s i g n i s Dis t an t to Scaphoideus. An examination 

of type specimens of Scaphoideus nota tus Dis tant and 
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Scaphoidus f letcheir i Dis tant by Freytag (Personal com­

munication j ind ica ted tha t they belong to t h e genus 

Osbornel lus Ball and hence, were excluded from the s tudy. 

Of the remaining 14 spec ies recorded by Dis tant only four 

spec ies namely, S.morosus, S . e l e g a n t u l u s , S . r u s s u s and 

S . i n s i g n i s were encountered during the s tudy . Since the 

male g e n i t a l i a of the type specimen of russus is i d e n t i c a l 

with male g e n i t a l i a of the specimens co l l ec t ed during 

t h i s study but agreeing with d e s c r i p t i o n and i l l u s t r a t i o n 

provided by Dis tan t (1908) fo r Scaphoideus pol.v-mitus 

Dis tan t and fu r the r s ince the type specimen of the 

S.polymitus i s missing (Freytag, persona l communication), 

S.polymitus i s here t r ea t ed a s a junior synonym of S . r u s s u s . 

Scaphoideus russus i s unique in having very s l e n d e r , 

e longa te paraphyses and s lender , s t rongly curved tubular 

aedeagus. Scaphoideus knap i i Kitbamroong and Freytag i s 

recorded for the f i r s t t ime from the Indian subcont inen t . 

S . k n a p i i , S.maai Kitbamroong and Freytag (from Thailand) 

and S.bif idus sp.nov. have a s imi lar co loura t ion and to 

some extent share th i s c o l o r a t i o n with S. ins i g n i s D i s t an t . 

They form a c l o s e l y kn i t group judging from the sha| e of 

paraph^/ses, pygofer, genera l s t r u c t u r e of aedeagus and 

processes of aedeagus. They can be confused with the 

spec ies of Scaphodhara which they resemble in co lou ra t i on . 



109 

The Indian populat ion of S .knapi i d i f f e r s frorr the popu­

l a t i o n from Thailand in having paraphyses more d ivergent 

r i g h t froiE the base where as those from Thailand have 

the paraphyses fused near the b a s e . However, this d i f f e ­

rence appears to be within the l i r a i t s of spec ies v a r i a t ­

ion as the s t r u c t u r e of s t y l e , aedeagus and raale p l a t e 

a re i n d e n t i c a l with those of S . k n a p i i . Scophoideus b i f idus 

d i f f e r s from S.knapi i in having aedeagal processes a r i s i n g 

a t mid length of the shaft and the paraphyses of uniform 

width for most of t h e i r l eng th . S. i n s i g n i s i s a large and 

robus t species with paraphyses fused to almost 3/4 of 

t h e i r l eng th . I t i s not r e l a t e d to S .knap i i , S.iiaai and 

S .b i f idus as i t has the apophysis of s t y l e much longer 

and compressed aedeagus with v e n t r a l , almost v e r t i c a l pair 

of l amel lae . S. .jogensis and S. e legan tu lus share t h e 

cha rac te r of bi lobed male p l a t e . They a l so have an e long­

ated narrow apophysis of s t y l e as in case of S .curva tus 

sp .nov. and S. i n s i g n i s . Scaphoideus .jogensi s has a p i c a l l y 

t r i a n g u l a r l y expanded paraphyses , aedeagus with a pair of 

shor t ap i ca l processes and pygofer without a v e n t r a l 

p r o c e s s . S .e legan tu lus appears t o be a v a r i a b l e s i ^ c i e s 

with r e s p e c t to the length of pygofer process , s e r r a t i o n 

on expanded area of paraphyses and l a t e r a l l amel la te 

processes to t h e aedeagus. The Indian popula t ion of 
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elei^antulus has an e longate v e n t r a l pygofer p rocess , 

smooth asymmetrical expanded area of paraphyses where 

as the cgylonese populat ion has a shor te r pygofer 

process ,apex of expanded area of paraphyses are sym­

m e t r i c a l and l a t e r a l l y s e r r a t e d . These two popula t ­

ions also d i f f e r in c o l o u r a t i o n . Indian popula t ion i s 

much darKer than ceylonese popula t ion . 3 .mor osus, 

S . h a r l a n i Kitbamroong and Freytag and S.acanthus 

Kitbamroong & f rey tag are c lo se ly r e l a t e d spec ies 

judging fr'om the e x t e r n a l co loura t ion and the shape of 

the paraphyses . Only S.morosus was found to occur in 

Ind ia . S . h i r s u t u s , S.asymmetricus, S . scu lp tus and 

S.curyatus have c o l o r a t i o n s imi la r to tha t found in 

S o a p h o t e t t i x . The sculp tus i s unique in having sculptured 

paraphyses and i s a l s o a v a r i a b l e spec ies as far as the 

l a t e r a l processes of aedeagus a re concerned. Dis tan t 

m i s iden t i f l ed th i s spec ies as Scaphoideus fes t iyus . 

The specimens of S . scu lp tus from Sr i Lanka agree c lo se ly 

with the desc r ip t ion and i l l u s t r a t i o n of f e s t i v u s given 

by Dis tant (19^8) . S . scu lp tus d i f f e r s from f e s t i v u s 

Matsuffiura in the s t r u c t u r e of paraphyses and aedeagus. 

S .h i r sutus can be e a s i l y recognised by the presence of 

numerous long h a i r - l i k e se t ae on the male p l a t e and by 

the ba sa l l y fused paraphyses . S . h i r s u t u s appear to be 

r e l a t e d to S .cur vatus . S.asymmetr i cus and S .curvatus are 
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only d i s t a n t l y r e l a t e d . The apophysis of the s t y l e be­

ing s t r a i g h t , t h e paraphyses being c lose together a t 

base and twis ted in the i r ap i ca l 1/4 and aedeagus being 

long, compressed and without processes c h a r a c t e r i s e 

S . c u r v a t u s . The apophysis of s t y l e being curved, the 

paraphyses highly asymmetrical and widely separated 

b a s a l l y , short aedeagal shaft with a pa i r of median 

processes d i s t i n g u i s h S.asymmetricus. 

5 . 5 ' Zoo-i^eography of Indian spec ie s of 
S c a p h o t e t t i x , Scaphodhara and_ Scaphoideus 

Nine spec ies of Saphote t t ix are found in India 

and one species each in Thailand (Scaphote t t ix f r ey t a^ i 

Mis iden t i f i ed as Scaphoideus f e s t i y u s by I sh ihara (1951) 

and Formosa (Scaphote t t ix y i r i d i s MatsumuraJ, This genus 

appears to be widely d i s t r i b u t e d in the Or ien ta l r eg ion . 

All spec ie s of Scapho te t t i x encountered in t h i s study 

barr ing S. f r e y t a g i , occur in south India (Karnataka, 

Kerala) the genus Scophodhara as known a t present i s 

r e s t r i c t e d to the Indian subcont inent , however, i t ir.ay 

a l so occur in other p a r t s of the Or i en t a l r eg ion . The 

known spec ies of the genus come from south India 

(Karnataka, K e r a l a ) . 
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The species of Scaphoideus are found in a l l the 

zoo-geographical reg ions of the world. The spec ies com­

p o s i t i o n of Scaphoideus of the Indian subcont inent and 

Thailand (.Kittamroong and Frey tag , 1978) i s d i f f e r e n t . 

Only two species namely, Scaphoideus mor osus and S .knapi i 

occur in both the reg ions . All other spec ies of 

Scaphoideus recorded in t h i s study have r a the r r e s t r i c t e d 

d i s t r i b u t i o n . However, t h i s may be due to lack of 

i n t ens ive c o l l e c t i o n of t h i s group in the r eg ion . 

Scaphoideus f e s t i v u s does not occur in the Indian sub­

c o n t i n e n t . 
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E x i s t e n c e o f a i a r g e number of u n d e s c r i b e d s p e c i e s 

i n the subfamily^ D e l t o c e p h a l i n a e and impor t a nc e of t h e 

g r o u p as v e c t o r s of p l a n t pa thogens n e c e s s i a t e d t h e 

p r e s e n t r e v i s i o n a r y s t u d y which r e v e a l e d t h e o c c u r r e n c e 

of 21 s p e c i e s b e l o n g i n g t o t h r e e g e n e r a namely, 

S c a p h o t e t t i x Mats\imura, Scaphodhar a g e n . no v . and 

Scaphoid BUS U h l e r . 

The p r e s e n t s t u d y added f i v e new s p e c i e s to the 

genus S c a p h o t e t t i x in a d d i t i o n t o S . r edundans ( D i s t a n t ) 

name l.y.̂  S .aie;umbensis, S . f r e y t a g i , S . k e r a l i c u s , S .ma lnad i cus 

and S .quadr i f i d u s . S c a p h o t e t t i x i s he re r e p o r t e d for t h e 

f i r s t t i m e from Ind ian s u b c o n t i n e n t . Th is genus i s on ly 

d i s t a n t l y r e l a t e d t o Scapho ideus and S c a p h o d h a r a . Some 

s p e c i e s of S c a p h o t e t t i x have p a t t e r n of c o l o r a t i o n 

s imi i la r to t h a t i n S c a p h o i d e u s . T o t a l l y n ine s p e c i e s of 

S c a p h o t e t t i x a r e found i n I n d i a and t h i s genus a p p e a r s 

t o be wide ly d i s t r i b u t e d in the O r i e n t a l r e g i o n . 

Genus Scaphodhara i s d e s c r i b e d as new genus in t h i s 

s t u d y , and four new s p e c i e s a re d i s c o v e r e d under t h i s 

g e n u s . These a r e S . b i l o b a , S .meppadica , S. nee la and 

S» per iyar i . S p e c i e s of Scaphodhar a a r e ve ry c l o s e l y 

r e l a t e d t o Scapho ideus and a r e i n t e r m e d i a t e between 

S c a p h o t e t t i x and Scapho ideus in body p r o p o r t i o n . Some 
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species of Scaphodhara have i d e n t i c a l c o l o u r a t i o n with 

the spec ies of Scaphoideus. The most important d i s t i n ­

guishing charac te r of Scaphodhara i s the presence of 

in te rmedia te s c l e r i t e between aedeagus and connec t ive . 

The genus Scaphodhara as known a t p resen t i s r e s t r i c t e d 

to the Indian subcont inen t , however i t may a l s o occur in 

other pa r t s of the o r i e n t a l r eg ion . 

Of the 14 spec ies of Scaphoideus recorded by the 

Dis tant vl908, 1918) only four spec ies namely, 3,elef-'antii l u s , 

3 . insiit^nis, S.morosus and S.russus were encountered during 

the s tudy. Six new spec ies namely, S.asymmetr i cu s , 

S.bif idus , 3 .cur va tus , S . h i r s u t u s , S. .jogensis and 

3 . scu lp tus a re descr ibed in addi t ion S.knapi i KitcaT.roong 

and Freytag i s recorded for the f i r s t time from t h e Indian 

subcon t inen t . The Indian populat ion of 3 .knapi i d i f f e r s 

from t h a t of Thailand^ however, these d i f fe rences apv'̂ -•̂ ^ 

to be wi thin the l imit of species v a r i a t i o n . S.polymitus 

i s t r e a t e d as junior synonym of S . ru s sus . Two copulat ion 

namely Indian and Geylonese of _S.elongantulus are 

recognised as they d i f fe r in the s t r u c t u r e of paraphyses 

and v e n t r a l pygofer p roces s . 3 . s cu lp tu s is unique in 

having sculptured paraphyses and i s a Isoavar iable s p e c i e s . 

Dis tan t m i s - i d e n t i f i e d t h i s spec ies as 3 . f e s t i v j s . In 
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S.sCulptus a l so two popula t ions namely Indian and Ceylonese 

are recognised which differ s l i g h t l y in the s t r u c t u r e of 

paraphyses and aedeagus. 

The species of Scaphoideus are found in a l l zoo-

geograph ica l reg ions of the world. All the s i e c i e s of 

Scaphoideus recorded in t h i s study have ra ther r e s t r i c t e d 

d i s t r i b u t i o n except S.morosus and S .knapi i which are 

found in both Indian sub-cont inen t and Thai land. The v 

spec ie s composition of Scaphoideus of the Indian sub­

con t inen t and Thailand l,Kitbaiiircong & F r e y t a g i , iy78 ) 

i s d i f f e r e n t . 

All the taxa t r e a t e d here are described and 

i l l u s t r a t e d including male g e n i t a l i a . Keys are provided 

for r ecogn i t i on of the genera and spec ies of the Indian 

sub -con t inen t . A check l i s t of the known species of the 

genera under study and d i s t r i b u t i o n a l maps of the included 

spec ies a re a l s o provided. 
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VILBASTî i ,0 . , 1968, C o n t r i b u t i o n to t h e C icad inea iayw-x 
of Mar i t ime T e r y i t o r y , 7algue P u b l i c : t i o n , 
180 p . (, in i'^ussian ) , • 

VILBASTi:;,J . , 1980, Kemoptera c i c a d i n e a of Tava. 7algue 
P u b l i c a t i o n , 219P(in R u s s i a n ; . 



129 

7IRAKTAMAIn,G .A., 1978, A new s y e c i e s of G e s t i u s 
D i s t a n t (Kocioptera ^Gicade l l i d a e j fron, 
Sou the rn I n d i a . J .Na t . H i s t . , 12:241-2.14 

VlrtHKTAKAln, G .A., 1981 , Ind ian S p e c i e s of C}ra;!,rra-
c e p h a l u s v Horn opt e ra : G i c a d e l l i d a e ).Goleniani a, 
1 :7 -12 . 

7IRAKTAMAiH,C.A., 1982, A g e n e r i c r e v i s i o n of old world 
A g a l l i i n i (Homoptera : C i c a d e l l i d a e ) . I h . D . 
t h e o i s s ' jc ic i t ted t o the-Univ-Agr i l . S c i e n c e s , 
B a n g a l o r e , I n d i a , IV+367 pp. 
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