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v Rationale of Research 

problem   : 

Delphacidae is one of most specious families in the order 

Hemiptera which comprises of approximately 416 genera 

and 2214 species worldwide. It is the most economically 

important group, which includes at least 55 species that feed 

on economically important crops. They are vectors for more 

than 30 plant viruses. Delphacids are known for their 

complexity, which include cryptic nature, sexual 

dimorphism, wing polymorphism, occurrence of different 

morphs of same species which hinders their identification.  

         In spite of delphacids being notorious pests, there was 

no consolidated effort from India on taxonomy of this group. 

Except for few publications of isolated species descriptions 

and lists of faunistics, there had been no concerted attempts 

to characterize this family and place them on the updated 

classifications as per the world trends.  

         As there was very less representation of delphacids 

from India (51 previously described species). A new study 

on Indian Delphacidae may lead to discovery of many 
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species causing change in higher classification of 

Delphacidae. In this backdrop, the present study was an 

effort to explore delphacid fauna from India and to develop 

integrative protocol which will help in establishment of 

correct identity and phylogenetic relationship.  

 

vi Material and methods :                 

 

 

Source of Specimens for study 

        Extensive collections of Delphacid speciemens were 

made from 26 different localities of 9 states using sweep net, 

light trap (Mercury vapour lamp) and aspirator collections. 

Morphological studies: 

     The collected specimens were processed and identified to 

species level using literature, which later confirmed with the 

help of experts. 

Photographs were taken with Leica DFC 425C digital 

camera mounted on the Leica 19205FA stereo zoom 

automontage microscope. These were processed by using 

Adobe Photoshop CS3 and plates were prepared with 

Microsoft publisher document for each species. 

Phylogenetic studies: 

          DNA was extracted from whole specimen according 

to the manufacturer protocol, DNAsure Tissue Mini Kit 

The DNA extractions were amplified for PCR products for 

genes viz., mitochondrial cytochrome oxidase (mtCOI), 

Histone (H3), 28S ribosomal gene (28S rDNA; D2 AND 

D9-10 region).  

            Combined ML analysis (28S D2, 28S D9-D10, H3 

and COI) were performed in IQtree v1.6.12 using the best- 

fit substitution model automatically selected by the software 

according to the Bayesian information criterion scores and 

weights (BIC) with partitions. An ultrafast bootstrap (UFB) 

with 10000 replicates and the SH-like approximate 

likelihood ratio test (SH-aLRT) were used in the analysis to 



4 

 

assess branch support. 

vii Significant results : 

  
The work describes the Indian delphacids along with key, 

checklist, photographic illustrations and molecular 

characterization.  

            Survey and collections were conducted in 26 

localities of 9 Indian states by using standard methods of 

collection yielded 39 species of delphacids from Delphacini 

and Tropidocephalini of Delphacinae, which were described 

with photographic illustrations. For the description, all the 

characters were studied with emphasis was given to male 

genitalia variation. Both macropterous and brachypterous of 

habitus, male genitalia and female genitalia illustrations 

were included for description.  

           The complete annotated checklist was provided for 4 

subfamilies, 5 tribes, 36 genera, and 73 species of Indian 

fauna. It comprises of species valid name, synonyms, details 

of type species, Indian distribution, type locality and type 

deposition. Along with this illustrative keys were provided 

for subfamily, tribe, genera and species of Delphacidae.  

         Illustrative diagnostic keys were developed for  

identification of 12 most commonly occurring delphacids in 

rice agro ecosystems of India, which helps in authentic and 

rapid identification.  

         DNA barcodes were generated and phylogenetic 

analysis was carried out based on four gene regions mtCOI, 

28srDNA (D2 region and D9-10 region) and histone to 

understand the relationship among the various taxa, which 

yielded a well resolved phylogram indicating the 

paraphyletic nature of Delphacinae.  

The study contributed description 9 new species to world 

delphacid fauna, 9 generic new report and 13 species new 
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report to Indian delphacid fauna. The morphological and 

molecular characterization data was integrated to avoid 

ambiguity in identification 

viii In what way these 

results have made an 

original contribution to 

science and have impact:             

 

Indian delphacids fauna was least investigated, accounting 

only 51 described species in comparison to 2214 species 

worldwide. Most of the previous studies were exclusively 

based on the morpho taxonomy with illustrations via line 

diagrams and there was no comprehensive work. 

           The present study was aimed at a comprehensive 

work on Delphacidae which include describing the Indian 

delphacids along with key, checklist, photographic 

illustrations and molecular characterization.  

           Described 9 new species of Delphaidae, 9 genus new 

record to India and 13 species new record to India which 

results in Indian delphacids account rise from 51 previously 

described species to 73 described species. We also provided 

the illustrative diagnostic key for identification of 12 most 

commonly occurring delphacids in rice agro ecosystems of 

India, which helps in authentic and rapid identification.  

            DNA barcodes were generated for 22 species and 

phylogenetic analysis was carried out based on four gene 

regions mtCOI, 28srDNA (D2 region and D9-10 region) and 

histone to understand the relationship among the various 

taxa, which yielded a well resolved phylogram indicating the 

paraphyletic nature of Delphacinae. This was first study of 

on phylogeny of Delphacidae from India. 

The study was consolidated efforts to improve the 

identification and biosystematics of Indian Delphacidae 

which help species identification.  

ix. Patents 

obtained/applied:              

 

Nil 

x. A concise statement 

(about 150 words) 

highlighting the most 

The study “Biosystematic studies of family Delphacidae   

(Hemiptera: Fulgoroidea) from India” was a consolidated 
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significant aspects of the 

research work done that 

you would like to see in 

your citation of award, if 

chosen. 

effort to update the taxonomic studies on India Delphacidae 

fauna as per world trend. This resulted in the following 

contributions.  

 Contributed 9 new species of Delphaidae to world 

fauna, 9 genus new record and 13 species new 

record to India. 

 Photographic Illustrations to diagnostic keys helps in 

easy and authentic species identification. 

 Illustrative diagnostic key for identification of 12 

most commonly occurring delphacids in rice agro 

ecosystems of India is provided which helps in 

authentic and rapid identification. 

 DNA barcodes were generated for 22 species and 

phylogenetic analysis was carried out based on four 

gene regions yielded a well resolved phylogram 

indicating the paraphyletic nature of Delphacinae. 

This will serve as base for future studies on 

Delphacidae.  
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                                                                      1. INTRODUCTION 

Hemiptera is the largest order of hemimetabolous insects, with piercing and sucking 

type of mouth parts. This order is divided into two suborders Homoptera and 

Heteroptera, which further grouped in to five homophyletic groups. The Homopteran 

groups are Fulgoromorpha (planthoppers) and Cicadomorpha (leafhoppers, 

froghoppers and cicadas) belong to Auchenorrhyncha. Three Heteropteran groups 

(true bugs) are, Sternorrhyncha (plant lice, jumping lice, mealy bugs and scale 

insects) and Coleorrhyncha (Campbell et al., 1995). The planthoppers having a few 

large spines on the hind tibiae and the antennae arising below the compound eye 

which differentiate them from leafhoppers.  

Planthopper is a collective term used for the phloem feeding insects belongs to 

superfamily Fulgoroidea of order Hemiptera (Schaefer and Panizzi, 2000). The name 

defines their notable analogy with the plantparts and nature of “hop” for quick 

transportation. These are similar to leafhoppers (Cicadellidae), spittlebugs 

(Cercopidae) and treehoppers (Membracidae) in the infraorder Cicadomorpha. The 

superfamily constitutes around twenty families, of these Delphacidae (Hemiptera: 

Fulgoroidea) is the second most speciose and economically important, which 

constitutes approximately 2214 described species (Bourgoin, 2019). They are 

generally small insects less than 5mm except in Stenocraninae and Kelisinae. 

Delphacids are easily distinguished from other planthoppers and insect 

families (viz., the cicadomorphs) by the presence of a large, movable spur (calcar) on 

the apex of the hind tibiae which helps in jumping.  The spur vary in it forms with 

respect to subfamilies of delphacidae. In primitive groups it is rounded or quadrate in 

cross-section without the fine teeth. However it is usually flattened and rather curled, 

with a row of black-tipped teeth along the posterior margin in all other groups. The 

wings are membranous with black patterns or quite thickened in brachypterous forms 

and held roof like over the abdomen. They are mostly grass-feeders and vectors of 

plant diseases, some feed on sedges, rushes, and dicotyledons especially in Asteraceae 

(Wilson et al., 1994; Nickel, 2003). 

Economic importance: 

Delphacidae is one of most specious families in the order Hemiptera which 

comprises of approximately 416 genera and 2214 species worldwide (Bourgoin, 
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2019). It is the most economically important group, which includes at least 55 species 

that feed on economically important crops (Wilson and O'Brien, 1987). Delphacids 

tend to be host-specific, with a majority feeding on phloem sap in monocots such as 

grasses and sedges (Wilson et al., 1994; Nickel, 2003). In addition to causing 

mechanical damage by feeding on vascular tissues of plants and cutting slits into 

plants for oviposition, are vectors of many plant diseases in rice, maize, wheat, barley, 

sugarcane etc (Wilson, 2005; Hogenhout et al., 2008). They are vectors for more than 

30 plant viruses and at least one phytoplasma (Wilson and O’Brien, 1987; Wilson, 

2005; Arocha et al., 2005). 

Complexity in the group: 

Delphacids are known for their complexity, they generally coloured with 

white and black without fixed patterns, this paved the way to their cryptic nature. The 

genus level as well as species level crypticity has been recorded in the group. Sexual 

dimorphism is another important obstacle in the identification, certainly females in 

some species can not be identified. Wing polymorphism is most common in the group 

which include macropterous, brachypterous, submacropterous and stenopterous 

forms. Macropterous wings are membranous and hyaline where as in brachypteous 

are thickened and dark. In some species the variation in the wing pattern to such an 

extent that they cannot be identified as brachypterous of certain species unless their 

genitalia examined carefully (Hamilton, 2011). Another important complexity is 

different morphs of same species which may be caused by its genetic makeup and 

environmental conditions. 

Studies on world fauna: 

Taxonomic work on Delphacidae began from 18th century with the description 

of the genus Delphax by Fabricius in 1798. Leach (1815) gave the family rank to the 

group but it was officially accepted by International Commission on Zoological 

Nomenclature (1961) with type genus as Delphax Fabricius (Hamilton, 2006). Later 

many workers worldwide described delphacids from different geographical regions, 

Muir (1916) -Philippine Delphacidae; Fennah (1963) – Sogatella furcifera species 

complex; Fennah (1975) - Delphacid fauna of Ceylon; Fennah (1978) - Fulgoroidea 

from Vietnam; Chen and Liang (2007) revised the oriental genus Bambusiphaga; 

Hamilton (2006) - genus Stenocranus from Canada. Qin and Zhang (2009) revised the 
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genus Malaxella Ding and Hu. Bartlett (2009) gave diversity of new world 

Stenocraninae. Beiman and Mol (2010) revised the Dutch delphacid fauna. Hu and 

Ding (2014) described new species of Neobelocera medogensis Hu and Ding, along 

with the keys to genus from China. Karavin et al., (2015) studied the Turkish 

Delphacid fauna, for which additional notes were given by Karavin and Ozgen 

(2015). Campodonico (2017) gave the distribution records of Delphacidae from Chile. 

Della Giustina (2019) studied the delphacid fauna of France. 

Studies on Indian fauna: 

Total number of species described from India is very less as compared with 

world fauna of Delphacidae. Studies on delphacids in India started after 1906. Earlier 

work on the taxonomy of Indian Delphacidae was carried out by Distant, (1906 and 

1916) and published a monograph ‘Rhynchota’ the fauna of British India, in which 34 

species from 15 genera were described. Later, Ishihara and Lowe (1969) reported 

Nilaparvata lugens (Stal), Sogatella furcifera (Horvath), Unkanodas sapparonus 

Matsmura, Sardia rostrata Melicher, Nisia atrovenosa Lethierry and Eponisia guttula 

Matsmura from different rice growing states in India. Mammen and Menon (1972) 

reported 29 species of delphacids for the first time in India. Mammen and Menon 

(1974) studied 44 species of delphacids and given a key for separation of 25 genera of 

Indian delphacids. Kalode (1983) studied the commonly occurring Auchenorrhynchan 

rice fauna from India, where he reported planthoppers like N. lugens, S. furcifera, U. 

sapporouns Matsmura, Loadelphax striatellus and Pyrilla perpusilla. Gunathilagaraj 

(1999) revised planthoppers associated with rice and he reported 10 species viz., N. 

lugens, N. bakeri, S. furcifera, S. vibix, Tagosodes pusanus, L. striatellus, U. 

sapporonus, Eudellana celadon Fennah, N. nervosa and P. perpusilla in India. Rao 

and Chalam (2006) studied biosystematics of planthopper fauna (Homoptera: 

Fulgoridea: Delphacidae) in Andhra Pradesh, where he reported 23 species of 

delphacid planthoppers from south India. Nimisha (2008) studied the Delphacid fauna 

in agro ecosystems of Karnataka and redescribed the 28 species across 20 genera. The 

important rice pest Laodelphax striatellus Fallen was recorded from Delhi –NCR by 

Ramya and Meshram (2019). The bamboo feeding genus of the Tropidocephalini, 

Bambusiphaga Huang and Ding, was newly recorded from India along with a new 

species Bambusiphaga unispina by Ramya and Meshram (2019). 
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Phylogenetic studies 

 The family-group classification of Delphacidae has been controversial and 

seen many changes over the past 50 years. Higher classifications of Delphacidae was 

proposed by Asche, Emeljanov and Hamilton (Urban et al., 2010). Phylogenetic 

studies gained momentum with the first cladistics investigation by (1985, 1990). This 

study recognized the six delphacid clades, divided as paraphyletic subfamily 

Asiracinae (tribes Asiracini and Ugyopini) and five monophyletic subfamilies 

(Delphacinae, Kelisiinae, Stenocraninae and Plesiodelphacinae, Vizcayinae) (Asche, 

1990). Although there are previous studies based on phenetical grouping and anagenic 

trends, Asche opiniened these studies are either for diagnostic purpose or based on 

artificial system, which lead to perfect confusion (Asche,1985). Emeljanov (1996) 

first attempted phylogenetic investigation based on immature stages. There are many 

significant studies based on external morphology by Yang et al., (1987) and Hamilton 

(2006). In recent times the phylogenetic studies are based on the molecular data and 

sometimes combined with morphological data. Dijkstra et al., (2003, 2006) used 

mitochondrial DNA nucleotide sequence data (mtCOI 504bp) and 12S ribosomal 

DNA (352bp) data and supported Asiracinae consistently as sister to the remaining 

subfamilies. Urban et al., (2010) combined the molecular (four genetic loci - 18S 

rDNA, 28S rDNA, wingless and cytochrome oxidase I) and morphological data (132 

coded characters) to study the evolution of Delphacidae along with the host shifts. 

This study support the host relationships have played a key role in the evolutionary 

history of Delphacidae. 

 In spite of delphacids being notorious pests, their taxonomy is shrouded in 

uncertainty. Except for stray publications of isolated species descriptions and lists of 

faunistics, there had been no concerted attempts to characterize this family and place 

them on the updated classifications as per the world trends. As there is very less 

representation of delphacids from India, this study may lead to discovery of many 

species causing change in higher classification of Delphacidae. In this backdrop, the 

present study is an effort to explore and collect delphacids from India and to develop 

integrative protocol which will help in establishment of correct identity and could also 

be employed for rapid identification of planthoppers. 
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Objectives: 

1. Morphological studies and identification of planthoppers belonging to 

Delphacidae. 

2. To prepare annotated checklist and development of illustrative diagnostic 

keys. 

3. DNA barcoding and phylogenetic analysis of the planthoppers belonging to 

Delphacidae. 



                                                             2. REVIEW OF LITERATURE 

Delphacidae constitutes one of the largest and economically important family in 

Fulgoroidea. According to recent estimates delphacids accounts for total 2214 species, 

(Bourgoin, 2019) grouped under 416 genera and six subfamilies. Taxonomic work on 

Delphacidae began from 18th century with the description of the genus Delphax by 

Fabricius (1798). Leach (1815) gave the family rank to the group in 1815, but it was 

officially accepted when International Commission on Zoological Nomenclature in 

1961 with type genus as Delphax Fabricius (Hamilton, 2006). Delphacidae is the 

monophyletic family with six subfamilies viz., Asiracinae, Delphacinae, Kelisiinae, 

Plesiodelphacinae, Stenocraninae and Vizcayinae (Asche, 1985, 1990). Delphacinae 

and Delphacini are the largest subfamily and tribe respectively. 

2.1 Economic importance of delphacid planthoppers 

The Delphacidae is the most diverse and economically important family with 

worldwide distribution, causing persistent damage to crops. They are well known 

from tropical and subtropical regions and most of the species recorded as pests of 

graminaceous crop plants. Worldwide 85 species are known as pests on 25 crops 

(Wilson and O’Brien, 1987; Wilson, 2005) including 5 of the top 10 major world food 

commodities. They cause both direct (by feeding) and indirect (by vectoring) damage 

to plants, resulting effects are hopperburn, phytoximia and diseases (Memmen, 1971). 

In June 2008, the International Rice Research Institute (IRRI) in their press release 

referred planthoppers a “major threat to Asian rice production”. 

Delphacids are recorded as important pests of paddy, sugarcane, wheat, barley, 

maize, oats, colocassis etc. They suck the plant sap from the mesophyll tissues and 

cause a white stippling on leaves. The chlorophyll content of the plant is greatly 

reduced intern affect the plant physiology resulting in stunted growth. The toxins 

produced by these insects causes tissue necrosis and phytoxemia on plant tissue. The 

honey dew secreted on the leaves became the cause for sooty mould development. 

Delphacids are vectors for more than thirty three plant viruses and at least one 

phytoplasma (Wilson and O’Brien, 1987; Wilson, 2005; Arocha et al., 2005). 

Nilaparvata lugens is a major pest of rice and also transmits grassy stunt and ragged 

stunt virus diseases in rice (Reissig et al., 1985). Anjaneyulu (1974) first time 
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reported the heavy losses in paddy yields due to grassy stunt, which is transmitted by 

N. lugens in Kerala state of India. In rice, planthoppers alone constitute for 20 per cent 

loss (Dhaliwal, et al., 2004). The long dry spells, followed by short spells of heavy 

rains of monsoon in 2018 triggered the N. lugens outbreak which affected the nine 

major rice growing states viz., Odisha, Maharashtra, West Bengal, Telangana, 

Gujarat, Andhra Pradesh, Assam, Tamil Nadu and Rajasthan. 

(https://www.downtoearth.org.in/news/climate-change/wipeout-59356). In 2019 BPH 

outbreak led the farmers to burn the crop, besides this the pest is resistant to most of 

the available pesticides. 

The sorghum shoot bug Peregrinus maidis is also one of the major pest in 

India, which transmits freckled yellows of sorghum, sorghum chlorosis and sorghum 

mosaic (Chellaiah and Basheer, 1965). Apart from these reports from India there are 

many delphacids transmits diseases in sugarcane and other crops which are reported 

from other countries. 

In India many number of delphacids have been reported as pests of cultivated 

crops. In 1916 a serious outbreak of the rice white backed plant hoppers Sogotella 

furcifera (Horv.) in the central province was investigated by the Indian Agricultural 

Research Institue, Pusa. Usman (1959) recorded the occurrence of Tropidocephalus 

margineounetata as a pest of sugarcane in Mysore. In 1958 there was a serious 

outbreak of the brown plant hopper Nilaparvatha lugens (Stal) in deep water paddy 

belt of Kuttanad in Kerala. Chelliah and Basheer (1965) reported the sorghum shoot 

bug Perigrinus maidis Ashmead on sorghum, maize, bajra, and other millets from 

Hyderabad. Atwal et al., (1967) reported on outbreak of Sogotella furcifera (Horv.) in 

Punjab and studied the biology and control of the pest. In addition to these, the 

collection data of the specimens in the National Pusa Collection (NPC) revealed that 

number of delphacid planthoppers have been collected from other crops like orange, 

guava, cotton, tobacco, moong, soyabean, potato, menthe etc. (Mammen, 1971).  

Worldwide 57 species of delphacids are recorded as pests of crop plants and 

some grasses (Wilson and O’Brien, 1987, Wilson 2005), in which 33 species are 

known as vectors of plant viral and phytoplasma diseases (Wilson, 2005). The 

economically important pests, crop infested, disease transmission and their 

distribution in India were updated in Table. 1. 
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Table 1. Major pest species of Delphacidae reported from India. 

Sl 
no. 

Delphacid pest species Crop 
infested  

Disease 
transmitted/Association 

Distribution 
in world and 
India 

Reference 

1. Eoeurysa flavocapitata Sugarcane  IM 
India: West 
Bengal, 
Assam, 

Wilson and 
O’Brien 
1987 

2. Laodelphax striatellus Barley, 
citrus, 
maize, rice, 
oats, 
wheat 

Black streak dwarf stripe 
Yellow striate mosaic 
Yellow dwarf  in rice 

IM, PA 
India: 
Punjab, Delhi 

Wilson, 
2005; 
Heong, 
2009 

3. Metadelphax propinqua Sugarcane, 
rice barley, 
barnyard 
grass, 
bermuda 
grass, 
maize, rice, 
speargrass, 
sugarcane 

Maize rough dwarf 
fijivirus (MRDV)  
Barley yellow striate 
mosaic cytorhabdovirus 
(BYSMV) 

All 
India (All 
states) 
 

Wilson, 
2005 

4 Nilaparvata bakeri  Leersia, 
rice 

Rice grassy stunt 
tenuivirus (RGSV) 
Rice ragged stunt oryzavirus 

IM 
India : 
Karnataka: 
Bengaluru, 
Mudigere 

Wilson, 
2005 

5 Nilaparvata lugens Rice Rice grassy stunt 
tenuivirus (RGSV) 
Rice ragged stunt 
oryzavirus (RRSV)  
Hoja blanca, 
Rice stripe 

AP, IM 
India (All 
states) 

Reissig et 
al., 1985; 
Wilson, 
2005 

6 Peregrinus maidis Maize, 
sorghum 

Maize stripe virus (MSV)  
Freckled yellows of 
sorghum,  
Sorghum chlorosis  
Sorghum mosaic  

AF, AP, IM 
India (All 
states) 

Chellaiah 
and 
Basheer, 
1965; 
Wilson,200
5 

7 Perkinsiella insignis Maize, 
sugarcane 

Fiji disease 
Sugarcane yellow leaf 
phytoplasma 
(SCYLP) 

India: Bihar: 
Pusa; 
Maharashtra: 
Bombay; 
Karnataka: 
Bengaluru; 
West Bengal 

Arocha et 
al., 2005 

8 Perkinsiella sinensis  
 

Maize, 
sugarcane 

Fiji disease  
Sugarcane yellow leaf 
phytoplasma (SCYLP) 

India (In all 
the states) 

Wilson, 
2005 

9 Purohita cervina  Bamboo  IM 
India: West 
Bengal: 
Darjiling; 
Tamil Nadu: 
Coimbator 

Wilson, 
2005 

10 Purohita taiwanesis Bamboo  IM 
India: 
Himachal 
Pradesh: 
Nauni,Bilasp
ur; Delhi: 
Pusa campus 
New Delhi. 

Wilson, 
2005 
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11 Sogatella furcifera Pangola 
grass, 
maize, 
millet, rice 

Southern Rice Black 
Streak Dwarf 

AP, IM, PA 
India (In all 
the states) 
 

Wilson, 
2005 

12 Sogatella kolophon Barley, 
carrot, 
coconut, 
maize 

Maize sterile stunt virus 
(MSSV) 

AF, AP, IM, 
NA, NT 
India: 
Andhra 
Pradesh; 
Karnataka; 
Maharashtra; 
Tamil Nadu; 
Himachal 
Pradesh; 
Delhi, 

Wilson, 
2005 

13 Sogatella vibix  Barnyard 
grass, 
grass, 
maize, oats, 
rice, rye, 
wheat 

Maize sterile stunt virus 
(MSSV) 
Maize rough dwarf 
fijivirus (MRSV) 
Finger millet mosaic 
nucleorhabdovirus 
(FMMV) 

AP, IM, PA 
India: 
Andhra 
Pradesh; 
Karnataka; 
Maharashtra; 
Tamil Nadu; 
Delhi; 
Himachal 
Pradesh. 

Wilson, 
2005 

14 Tagosodes pusanus Rice, 
sugarcane 

 IM 
India: 
Andhra 
Pradesh; 
Karnataka: 
Bengaluru, 
Makuta, 
Maharashtra; 
Tamil Nadu. 
Pasighat, 
Arunachal 
Pradesh 

Rao and 
Chalam, 
2007 

15 Terthron albovittatum Barnyard 
grass, rice 

Black streak dwarf Stripe, 
Rice stripe tenuivirus 
(RSV) 
Rice black-streaked dwarf 
fijivirus (RBSDV) 

IM, PA-E 
India: 
Andhra 
Pradesh 
:Tirupati; 
Uttarkhand: 
Hawalbag; 
Maharastra: 
Malkhed 
forest. 

Wilson, 
2005; Rao 
and 
Chalam, 
2007 

16 Tropidocephala 
saccharivorella 

Sugarcane  India: 
Karnataka: 
Bengaluru, 
Mandya 

Nimisha, 
2008 

17 Tropidocephalus 
margineounetata  

Sugarcane  India: 
Karnataka: 
Mysore 

Usman, 
1959 

18 Unkanodes sapporonus Rice Northern cereal mosaic 
virus (NSV) 
Rice stripe tenuivirus 
(RSV) 
Rice black-streaked dwarf 
fijivirus (RBSDV)  

IM, PA-E 
India: 
Odisha 

Wilson, 
2005 

 
Biogeographic Region Abbreviations: AF-Afrotropical, AP-Australo-Pacific, IM-Indo Malayan,              
NA-Nearctic. NT-Neotropical, PA-Palearctic, PA-E-Eastern Palearctic, 
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2.2 Systematics of Delphacidae 

The most accepted taxonomic classification of Delphacidae is by Asche, 

(1990), which divided it into six subfamilies. The tribes under each subfamily are 

given as Table 3. Many attempts have been made by different workers that divided 

Delphacidae (Table 2). Urban et al., (2010) studied the evolution of Delphacidae 

based on the morphology and molecular basis, which supports the higher 

classification proposed by Asche (1985,1990), Emiljanov(1996) and Hamilton (2006). 

The world catalogue of Delphacidae in the name of Areopidae was given by Metcalf 

(1943) using the type genus Areopus Spinola 1839, which includes 137 genera and 

1114 species.   

Table 2. Major subfamily classification of Delphacidae given by different workers. 

Metcalf, 1943 Haupt, 1929 Wagner, 1963 Asche, 1990 Emeljanov, 
1996 

Asiracinae 
Delphacinae 

Asiracinae, 
Delphacinae 
Megamelinae  
Tropidocephalinae 

Asiracinae 

Achorotilinae 

Chlorioninae 
Delphacinae 

Jassidaeinae 

Kelisiinae 
Megamelinae 

Stirominae 
Stenocraninae 

Asiracinae 

Delphacinae 

Kelisiinae 

Plesiodelphacinae 

Stenocraninae  

Vizcayinae 

Asiracinae, 
Delphacinae 
Ugyopinae 

Table 3. Tribes of Delphacidae. Value in bracket indicate number of genera 

Asiracinae 
(No. of genera) 

Vizcayinae Plesiodelphacinae Kelisiinae Stenocraninae Delphacinae 

Asiracini (6) 
Eodelphacini 
(10)  
Idiosystatini (3)  
Neopunanini (1) 
Platysystatini(4)  
Tetrasteirini  (1) 
Ugyopini (6) 

Vizcayini 
(2) 

Plesiodelphacini 
(2) 

Kelisiini 
(2) 

Stenocranini 
(10) 

Saccharosydnini 
(4) 
Tropidocephalini 
(36) 
Delphacini (307) 
 

Distant (1906, 1916) had begun the taxonomic work on Indian Delphacid 

fauna. He referred Dephacidae as subfamily Delphacinae under Fulgoridae and stated 

‘the movable spur at the distal end of hind tibia’ as taxonomic character of 

delphacids. He recorded 51 species under 19 genera, including nine new genera and 

15 new species. Distant (1906) provided a key for 11 genera. Distant (1908, 1918) 
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had done more extensive study and recorded it in ‘Rhynchota’ Fauna of British India 

series. Muir (1921) synonymized many genera through nomenclature changes. 

Muir (1916) studies on planthoppers, reiterated the importance of male 

genitalia in complex groups. Divided the family into two subfamilies, Asiracinae and 

Delphacinae. He also recognized Tropidocephalini and Delphacini tribes under 

Delphacinae. 

Muir (1921) established the new Tropidocephalini genus Columbisoga with 

type species Columbisoga campbelli Muir from Nilgiri hills, Tamil Nadu. Along with 

this he described 2 new species Tropidocehala indica and Tropidocehala butleri. 

Fennah (1956) prepared a key for the genera of Delphacidae of Australia and 

Pacific islands. Fennah (1963) studied the Sogatella furcifera species complex and 

recognized 23 distinct species. Fennah (1973, 1975) studied the Delphacid fauna of 

Ceylon and given subfamily classification matching with that of Muir’s (1916). All 

together he dealt with 39 genera and 69 species with their provincial distribution, 

several recombinations and synonymies. Fennah (1978) dealt with Fulgoroidea from 

Vietnam including 25 genera and 34 species. 

Joseph (1964) described a new species of Stenocranus, S. ajmerensis Joseph 

from Ajmer, Rajasthan. Rao (1965) reported Tropidocephala saccharivorella 

Matsumura from India on sugarcane from Bengaluru and Mandya.  

Ishihara et al., (1969) reported Nilaparvata lugens (Stal), Sardia rostrata 

Melichar, Sogatella furcifera (Horvath) and Unkanodes sapparonus Matsumura from 

different rice growing states of India. 

Mammen and Menon (1972) reported 29 new species for the first time from 

India. Mammen and Menon (1974) studied 44 species belongs to 25 genera and given 

a key for genera of Indian delphacids. 

Ding et al., (1983) studied 25 delphacid species in two tribes (Delphacini and 

Tropidocephalini) and provided the key for separation of nymphs based on the two 

median keels on the frons and arrangement of sensory pits on the frons, thorax and 

abdomen. Along with this, provided the key for some economically important species 

like Perkinsiella saccharida, Laodelphax striatellus and N. lugens are the important 

species included in the key. 
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Kalode (1983) documented common Auchenorrhyncha on rice from different 

geographic locations in India. He reported wide distribution of N. lugens (BPH) and S. 

furcifera (WBPH) from different rice growing areas and occurrence of Unkanodes 

sapporouns Matsmura from Odisha. 

Wilson (1983) studied the planthoppers and leafhoppers commonly associated 

with rice in Asia and provided the key for identification, for separating sexes and to 

distinguish common species based on fifth instar nymphal stage. Among them, 

important planthoppers studied were, N. lugens, S. furcifera, Sogatodes pusanus and 

L. striatellus. Wilson and Claridge (1985; 1991) reported 25 delphacids on rice in 

major rice growing areas in the world and gave the generic keys. Wilson and O’Brien 

(1987) reported 22 delphacids in rice.  

While revising Delphacidae of Taiwan Yang (1989), studied Stenocraninae 

and Delphacinae, also provided the key to genera along with key for identification of 

nymphs. 

Asche and Wilson (1990) reviewed the genus Sogatella and related genera 

associated with rice and provided the keys. They suppressed Sogatodes as a junior 

subjective synonym of Sogatella and transferred most of species of Sogatodes to 

Tagosodes. 

Gunathilagaraj (1999) revised the planthoppers fauna associated with rice and 

reported 10 species. He also provided synonyms, host plants, distribution, factors 

responsible for losses, symptoms of damage, biology and management for N. lugens 

and S. furcifera and reported L. striatellus as occasional pest. 

Asche (1985) gave 6 subfamily classification of Delphacidae through 

phylogeny analysis. He provided a key for the subfamilies and tribes of Delphacidae. 

Asche (1990) established a new subfamily Vizcayinae with type genus Vizcaya Muir 

along with keys to species. The Oriental genus Vizcaya Muir containing four species, 

among these V. vindaloa Asche was from South India. Liang (2002) described a new 

genus Neovizcaya with inclusion of a new species under the subfamily Vizcaynae and 

also described five new species, in which V. aschei Liang was reported from south 

India. 

Rao and Chalam (2007) studied the biodiversity of the planthopper fauna 

associated with rice and sugarcane crop ecosystems in South India. They surveyed 5 



13 

states viz., Andhra Pradesh, Karnataka, Kerala, Maharastra and Tamil Nadu and 23 

species in 17 genera of Delphacinae were identified.  

Chen and Liang (2007) revised the oriental genus Bambusiphaga Huang and 

Ding and provided a key to the known species of the genus. Li et al., (2018) added 

two species to the genus and given the modified key to species. 

Hamilton (2006) revised classification of the Delphacidae with two 

subfamilies Asiracinae and Delphacinae and further Delphacinae classified into four 

tribes: Vizcayini, Stenocranini, Tropidocephalini and Delphacini. The subfamily 

Kelisiinae was reduced to the sub-tribe of Stenocranini and Saccharosydnini was 

placed within Tropidocephalini. 

Qin and Zhang (2009) revised the genus Malaxella Ding and Hu, of 

Tropidocephalini from China. Barringer and Bartlett (2011) reviewed the New World 

Asiracinae; Weglarz, and Bartlett (2011) described the new genus Akemetopon of 

Delphacini with type species Akemetopon inornatum and other two new species, 

Akemetopon ainigma and Akemetopon politum. 

Rossi-Batiz and Remes-Lenicov (2011) described the new genus of 

Saccharosydnini Lacertina with species Lacertina australis. Chen and Hou (2012) 

revised of the planthopper tribe, Eodelphacini, from china with a new genus 

Parapunana and two new species Parapunana liangi from Guizhou and Prolivatis 

hainanensis from Hainan. Kennedy et al., (2012) gave annotated checklist of the 

Florida delphacid planthoppers with description of new species.  

Gnaneswaran (2013) reviewed the genus Harmalia Fennah from Sri Lanka 

with description of five recorded species. Fujinuma (2013) revised the Harmalia 

Fennah and Opiconsiva Distant, genera of Delphacini from Japan and redescribed 4 

species of Harmalia and 2 species of Opiconsiva. 

Paradell et al., (2014) studied Delphacidae diversity associated with vetch 

plant, Vicia villosa in Argentina. Hu and Ding (2014) described new species of 

Neobelocera medogensis Hu and Ding, provided the keys to genus from China.  

Karavin et al., (2015) studied the Turkish Delphacid fauna and their 

distribution, which recorded 64 species across 34 genera from Turkey. Karavin and 

Ozgen (2015) gave some additional notes on this along with the new record of 

Laodelphax striatellus Fallen and Sogatella vibix (Haupt) from Turkey. 
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Campodonico (2017) gave the distribution records of Delphacidae from Chile. 

Mariani and Lenicov (2018) described the new species of Sogatella Fennah, Sogatella 

unidentata and gave the modified key to the species from Argentina. Zhou et al., 

(2018) established genus Parasogata (Delphacini) with two new species P. binaria 

and P. furca from China. Della Giustina (2019) studied the fauna of France. 

Campodonico and Coccia (2019) described new genus and species Salinesia 

atacamensis from Chile. Ramya and Meshram (2019) recorded the bamboo feeding 

genus of the Tropidocephalini, Bambusiphaga Huang and Ding, from India along 

with a new species Bambusiphaga unispina Ramya and Meshram, 2019. 

2.2 Subfamily Delphacinae 

The subfamily was erected by Leach (1815). It is the largest subfamily of 

Delphacidae includes 347 genera in three tribes viz., Delphacini Leach, 

Saccharosydnini Vilbaste and Tropidocephalini Muir. Members of Delphacinae was 

easily characterized by the presence of post-tibial spur with or without teeth on hind 

margin; aedeagus fused with phallobase to from phallotheca, which distinguish this 

from other subfamilies. 

Tribe Delphacini Leach 

The tribe, Delphacini was established by Leach (1815) with type genus 

Delphax. Delphacini is the largest tribe of Delphacidae, accounts for 328 genera 

(Bourgoin 2019) out of which only 27 genera were reported from India (Asche 1985, 

1990; Distant 1906; Joseph 1961, 1964; Kalode 1983; Mammen and Menon 1972; 

Muir 1921; Rao and Chalam 2006; Sharma and Singh, 1980, 1982; Nimisha 2008) 

constitutes most economically important genera. The post-tibial spur with teeth on 

hind margin; aedeagus fused with phallobase to from phallotheca are the important 

tribal characters. 

Genera of tribe Delphacini 

Cemus Fennah 

Cemus genus established by Fennah (1964) with its type species Cemus 

leviculus Fennah. Wilson and Claridge (1991) provided the characterization of species 

by the vertex and mesonotum with variable brown pattern; forewings often marked 

with granulations on veins. Distant (1916) described Pundaluoya pulchella Distant 
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from Travancore which was later recognized as junior synonym of Cemus leviculus 

Fennah. 

Chloriona Fieber 

This genus was erected by Fieber (1866) with type species Delphax unicolor 

Herrich-Schaffer. It is Widespread in the Palearctic region, Asia, and Africa with 22 

recognized species. The genus can be recognized by the converging vertex, parameres 

reaching the laterodorsal angles of pygofer. 

Coronacella Metcalf 

Metcalf (1950) first stated the genus Coronacella with Kelisia kirkaldyi Muir 

as the type species. Later, Wilson and Claridge (1991) described the genus characters, 

small individuals with black and white patterned, pronotum with white transverse 

band on posterior three fourth of pronotum and provided the key for identification. 

First report of occurrence of C. sinhalana from India was given by Rao and Chalam 

(2007) through the survey from different rice eco-systems of Karnataka and given the 

key for identification. 

Eoeurysa Muir 

The genus Eoeurysa was established by Muir (1913) with its type species 

Eoeurysa flavocapitata Muir. It constitutes only three species E. flavocapitata Muir 

(1913), E. bispina Menon (1972) and E. arundina Kuoh and Ding (1980) till date. The 

genus characterized by the widened frons, flattened body, segment 10 (anal segment) 

ring like with or without short latero-apical process, laterodorsal angle of pygofer not 

produced (Yang, 1989). E. flavocapitata is a known as pest of sugarcane worldwide. 

Chatterjee and Choudhuri (1979) gave the biology of this pest on sugarcane in India. 

Falcotoya Fennah 

Fennah (1969) established the genus with type species, Falcotoya 

aurinia Fennah. The genus constitutes 11 species distributed in Palearctic, New 

Calodina, China, Taiwan and one species from New World. Members of this genus 

can be recognized by dark colored habitus with prominent carinae on the thorax and 

head; the aedeagus strongly downcurved; abdominal segment X bears a pair of 

processes that tend to be approximated (Fennah, 1969). 
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Harmalia Fennah 

The genus was erected by Fennah 1969 with type species Harmalia thoracica 

(Distant, 1916). Harmalia was recently subsumed under Opiconsiva Distant, by 

Huang et al., 2017. The genus constitutes 18 species worldwide of which 2 species 

Harmalia anacharsis Fennah, 1969 and Harmalia thoracica (Distant, 1916) were 

known from India. This genus characterized by the expanded lateroapical margin of 

the pygofer from with inner foldings caudal view, aramature of diaphragm with a 

process and differently modified shape of parameres (Fennah, 1969). 

Laodelphax Fennah 

Laodelphax was raised to genus by Fennah (1963). Laodelphax striatellus was 

described by Fallen (1826) as Delphax striatella Fallen. Shukla (1979) first reported 

L. striatellus from Ludhiana, Punjab, then it was reported from Delhi National capital 

region (NCR) (Ramya and Meshram, 2019). This genus can be differentiated from 

others in having pygofer in profile with posterior margin acutely incised at middle and 

tubular aedeagus, laterally compressed, broad at basal half, pointed at apex (Yang, 

1989). 

Mahmuktashgaria 

Mahmutkashgaria is one of least reported genus of Delphacini (Hemiptera: 

Delphacidae). The genus Mahmutkashgaria Kocak and Kemal was earlier placed in 

the genus Sulculus Chen and Ding, with type species Mahmutkashgaria sulculatus 

Ding. Later on shifted to present genus by Kocak and Kemal due to homonymy. Chen 

and Ding (2002) described genus with two species Mahmutkashgaria sulculatus 

(Ding) and Mahmutkashgaria liboensis (Chen) from China. Two long, slender medio-

ventral processes of pygofer, dorsal surface of the aedeagus concave with a furrow 

and subapical lateral process of paramere are unusual characters of this genus which 

distinguish it from other delphacini genera (Chen and Ding, 2002) 

Metadelphax Wagner 

The genus was erected by Wagner (1963) with type species Delphax 

propinqua Fieber, 1866. Metadelphax was synonimized with Toya Fennah 1964 

(Type species moved to Toya), the name restored by Ding 2006 (Gonzon and Bartlett, 

2007). Till date the genus constitutes five recognized species worldwide. Metadelphax 

propinqua (Fieber, 1866) is the only species reported as Toya propinqua from India 
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from all most all states in India (Nimisha, 2008). Metadelphax more similar to Toya in 

most respects such as habitus size, colour, characters of frons etc.  The genera and 

species are best separated by features of the male genitalia especially expanded dorsal 

portion of pygofer in caudal view. The genus is known for cryptic species, without 

males, females cannot be identified to species level (Gonzon and Bartlett, 2007). 

Miranus Chen and Ding 

The genus Miranus was erected by Chen and Ding, 2002 with type species 

Miranus varians (Kuoh, 1981). This genus constitutes five species and was earlier 

reported from China, Fiji and Vietnam. The genus can be distinguished by the 

extremely long foliaceous lateroapical proceses of the segment ten reaching the 

ventral margin pygofer (Chen and Ding, 2002). 

Neunkanodes Yang 

The genus Neunkanodes was established by Yang, 1989 with its type species. 

Neunkanodes formosana Yang. This genus contains three species and was earlier 

reported from China and Taiwan. The genus can be distinguished by pygofer with or 

without a medioventral process but with large lamellar expansion medially at caudal 

margin; aedeagus compressed, with a simple process; parameres long, laterobasal 

angle with spine-like process. 

Nilaparvata Distant 

Distant (1906) described the genus Nilaparvata with Delphax lugens (Stål) as 

the type species. The genus cosmopolitan in distribution with species like N. lugens 

recorded from almost all the states of India. Out of 19 species distributed in the 

Oriental, Australian and Afrotropical regions, two species were recorded from India 

viz., N. lugens and N. bakeri (Nimisha, 2008). Bartlett (2007) revised the genus for 

the New World and given the key. The genus can be identified by the 1-5 small spines 

on the inner side of the hind basitarsi (Wilson and Claridge, 1991). 

Nycheumna Fennah 

The genus erected by Fennah (1964) with type species Dicranotropis cognata 

Muir 1917. It is comprises of three species Neycheumna cognatum (Muir, 1917), N. 

dimorpha (Matsumura, 1910) and N. nilotica (Linnavuori, 1973) in the world. 

Nimisha (2008) recorded this for the first time from India with the specimens 
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recovered from Bengaluru, Karnataka. Members of the genus characterized by 

metatarsal tibial spur with 20 small teeth on lateral margin; pygofer ventral margin 

with medioventral processes (3 or 1) or absent; aedeagus with 1 long retrose process 

arising near apex (Xiao et al., 2014). 

Opiconsiva Distant 

The genus described by Distant (1917) with type species Opiconsiva 

fuscovaria Distant. Wilson and Claridge (1991) given genus character as, the tubular 

aedeagus with dorsal basal extensions. Nimisha (2008) reported the Opiconsiva sp. 

from Karnataka. It can be recognized by shiny black mesonotum carinae not 

conspicuous. Aedeagus asymmetrical, tubular with basal fold-like extension. 

Parasogata Zhou, Yang and Chen 

Parasogata is the recently established genus by Zhou, Yang and Chen (2018) 

with type species Parasogata binaria Zhou. It can be readily recognized by its large 

size and uninterrupted white fascia extending from vertex to tip of mesonotum, up-

curved aedeagus with a row of subapical processes (Zhou et al., 2018). This genus 

externally similar to Sogata Distant but can be separated by the structure of aedeagus 

(Ding 2006; Zhou et al., 2018). Till date this genus represented by two species. 

Peregrinus (Ashmead) 

The genus Peregrinus (Ashmead) was established by Kirkaldy (1904) with 

Delphax maidis Ashmead as the type species. Wilson and Claridge (1991) reviewed 

along with genus character as the larger species with extremely long aedeagus and 

absence of the lateroapical process of the segment ten. Rao and Chalam (2007) 

reported P. maidis associated with rice and sugarcane ecosystems. Distant (1916) 

described Pundaluoya simplica from the Chikkaballapura which later considered it as 

junior synonym of P. maidis. 

Perkinsiella Kirkaldy 

The genus established by Kirkaldy (1903) with its type species Perkinsiella 

saccharicida Kirkaldy. Wilson and Claridge (1991) stated that the genus includes 

large planthoppers with broad head often with a broad yellow or white stripe from the 

vertex extending to mesonotum. Distant (1916) described a species Pundaluoya 

insignis Distant from Mumbai which later placed in this genus. 
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Phyllodinus Van Duzee 

The genus was established by Van Duzee with type species Phyllodinus 

nervatus Van Duzee, 1897. The genus is characterized by the enlarged femur and tibia 

of the front and middle legs. Large species, usually brachypterous. According to the 

current status this genus is probably best restricted to the North American Phyllodinus 

nervatus. The other three species P. affinis, P. aritainoides, and P. kotoshonis   

treated as species of uncertain status by Yang (1989) and Ding (2006). The review of 

the genus is needed to confirm current status of the genus.  

Sardia Melicher 

Melichar (1903) established the genus with the type species Sardia rostrata 

Melichar. Distant (1916) described a new species Sardia pronotalis Distant from Sri 

Lanka. Joseph (1961) gave a taxonomic account on Sardia rostrata reported from 

India. The elongate head and overall dark coloration of thorax and the forewings are 

the diagnostic characters of the genus (Wilson and Claridge, 1991). Muir (1921) 

described Sardia campbelli from South India. Sardia rostrata reported from Andra 

Pradesh and Karnataka from different rice growing areas (Narayana, 2005). 

Shadelphax Ding 

Ding (2006) erected this monotypic genus with type species Calligypona 

eforiae Dlabola. Later on Chen and Yang (2012) added one more species S. 

kashiensis. Members of the genus recognized by pygofer subequaly longer than 

broad, tubular aedeagus, twisted distaly dorsal margin with several teeth, left side 

with many teeth at central to basal areas (Chen and Yang, 2012). 

Sogatella Fennah 

Horvath (1899) first described the species furcifera under Delphax later 

Fennah (1956) established the genus with Delphax furcifera Horvath as the type 

species. Asche and Wilson (1990) reviewed the genus Sogatella and provided the 

keys for 14 species. Along with occurrence of Sogatella species from subtropical and 

tropical regions of the world. The genus includes slender planthoppers with a pale 

white vitta extending from vertex to mesonotum. They can be distinguished based on 

male genitalia by the twisted aedeagus with two rows of small teeth (Wilson and 

Claridge, 1991). Sheng et al., (2000) studied the nymphs of species of Sogatella from 

China. 
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Tagosodes Asche and Wilson 

Asche and Wilson (1990) described the genus with its type species 

Dicranotropis cubanus Crawford. They proposed nineteen new combinations and 

reported Tagosodes pusanus (Distant) from India. This genus externally resembles the 

genus Sogatella, but it can be differentiated by the male genitalia (Wilson and 

Claridge, 1991). Rao and Chalam (2007) reported T. pusanus on sugarcane and rice 

from South India. T. pusanus reported from different rice ecosystems of Andhra 

Pradesh, Karnataka (Narayana, 2005). 

Terthron Fennah 

Kirkaldy (1907) first described Delphax anemonias under later Fennah (1965) 

established the genus with Delphax anemonias as its type species. Wilson and 

Claridge (1991) reviewed the genus and provided the key for identification of 

Terthron albovittatum. In India T. albovittatum first reported from Andhra Pradesh by 

Narayana et al., (2005). Rao and Chalam (2007) reported T. albovittatum from 

different rice eco-systems of South India. This genus can be identified by vertex, 

pronotum and mesonotum amber coloured with a median stramineous vitta extending 

from vertex to tip of scuttelum; aedeagus tubular and deeply curved are the generic 

characters. 

Toya Distant 

The genus established by Distant (1906) with type species Toya attenuata 

Distant. This genus can be distinguished from the other genera by the short vertex and 

armature of the diaphragm wider than long (Wilson and Claridge, 1991; Gonzon and 

Bartlett, 2007). Usman and Puttarudriah (1955) reported Delphax propinqua Fieber 

from Bengaluru. Rao and Chalam (2007) reported Toya propinqua on rice and 

sugarcane from South India and Toya bridwelli from Tamil Nadu. 

Unkanodes Fennah 

Fennah (1956) established the genus with type species, Unkana sapporona 

Matsumura. The genus constitutes 9 species reported from Palearctic and New world. 

Ishihara and Lowe (1969) reported U. sapparona Matsumura from different rice 

growing states of India. Members of the genus recognized by mesonotum black with 

offwhite median carinae; laterodorsal angle of pygofer produced; aedeagus tubular 

with regularly placed spines. 
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Tribe Tropidocephalini Muir 

Tropidocephalini is the second largest tribe of Delphacinae (Hemiptera: 

Delphacidae) established by Muir (1915). This tribe includes 36 genera till date, with 

its distribution in Oriental, Palaearctic, Afrotropical, Australian and Pacific regions. 

Bamboo (Bambusoidea) is the major host of most species of the tribe and some 

species feed on grasses (Gramineae) (Chen 2003; Chen and Tsai 2009). The tribe is 

characterized by thick and large post-tibial spur which is concave on inner surface, 

and lacks teeth along the hind margin. 

Genera of the tribe Tropidocephalini 

Arcofacies Fennah 

The economically important Bamboo delphacid genus Arcofacies was 

established by Muir (1915) with its type species A. fullawayi Muir. It can be easily 

distinguished from other genera of the tribe by the postclypeus at right angle to frons 

or by white median longitudinal line extending from the apex of the frons to end of 

the mesonotum, bordered with brown to black stripe. Worldwide ten species have 

been reported and it is well known from Oriental region (Chen et al., 2007, Li et al., 

2019). 

Arcofaciella Fennah 

The genus Arcofaciella was established by Fennah (1956) based on type 

species Arcofaciella verrucosa Fennah, 1956. The genus can be distinguished by the 

shape of vertex carinae, postclypeus at right angle to frons (in lateral view). Antennae 

cylindrical in cross-section.  Segment ten of male ring-like, without latero-apical 

process (Fennah, 1956). The genus was represented by two species Arcofaciella 

obflexa Guo and Liang, Arcofaciella verrucosa Fennah, 1956 with its distribution in 

China and Taiwan. The genus first recored from India by Nimisha (2008) from 

Karnataka. 

Bambusiphaga Huang and Ding 

The genus Bambusiphaga was established by Huang and Ding (1979) with 

type species Bambusiphaga nigropunctata. A total of 25 species were reported from 

Oriental region (Chen and Liang, 2007; Hong-Xing et al., 2018). Head including eyes 
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narrower than pronotum, anterior margin of vertex evenly rounded or truncated, 

pygofer without lateral expansion are the generic characters. 

Purohita Distant 

The genus established by Distant (1906) with type species Purohita cervina 

Distant and also described Purohita  arundinaceae Distant breeding on bamboo from 

India. Rao and Chalam (2007) reported Purohita sp. on sugarcane from Maharashtra. 

Nimisha (2008) reported the Purohita sp. from Karnataka. Antennae elongate, 

foliaceous with a median ridge and pedicel of antennae shorter than scape are the 

diagnostic characters of the genus. 

Tropidocephala Stal 

Stal (1853) established the genus with type species Tropidocephala flaviceps 

Stal. Distant (1916) described Orchesma signata from Karnataka which is later placed 

under the genus Tropidocephala and T. luteola Distant from West Bengal. Members 

of the genus recognized by vertex subtriangular and producing in front of eyes. Muir 

(1921) reported two species, T. butleri and T. indica Muir from South India. Rao 

(1965) reported T. saccharivorella Matsumura on sugarcane from Karnataka. Nimisha 

(2008) reported T. saccharivorella, T. serendiba from different agro-ecosystems in 

Karnataka. 

Phylogenetic analysis: 

 The family-group classification of Delphacidae was attempted by many 

workers among them the most pioneers were Metcalf, Haupt, Wagner, Asche,  and 

Emeljanov (Urban et al., 2010). Phylogenetic studies gained momentum with the first 

cladistics  investigation by Asche (1985, 1990).  

 Haupt (1929) gave the 4 subfamily classification of Delphacidae: Asiracinae, 

Delphacinae, Megamelinae and Tropidocephalinae; later Metcalf (1943) gave 2 

subfamily classification: Asiracinae and Delphacinae; Wagner (1963) gave 9 

subfamily classification: Asiracinae, Achorotilinae, Chlorioninae Delphacinae, 

Jassidaeinae, Kelisiinae, Megamelinae, Stirominae and Stenocraninae. 

 Asche (1985) gave 5 subfamily classification of Delphacidae viz., Asiracinae, 

Delphacinae, Kelisiinae, Plesiodelphacinae and Stenocraninae. This study identified 

the most primitive group is the Asiracinae and most evolved Kelisiinae. There is a 
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substantial gap between the character display of the most primitive group and rest of 

the delphacidae. 

Yang and his co-workers (1987) studied the phylogeny of Asiracinae and 

Tropidocephalini from Taiwan. They used the numerical taxonomy techniques, 

including both phenetics and cladistics. Based on the results of these analysis they 

have concluded that all the genus except Tropidocephala forms the monophyletic 

group as non-Tropidocephala group and joins Tropidocephala as sister group. 

Asche (1990) investigated the delphacids of Oriental region through which he 

established the new subfamily Vizcayinae with type genus Vizcaya Muir. He found 

Vizcayinae diplaying the important morphological characters between the Asiracinae 

and rest of the delphacids. He concluded Vizcayinae as an important evolutionary link 

between Asiracinae and rest of the monophyletic groups of Delphacidae. This study 

recognized the six delphacid clades, divided as paraphyletic subfamily Asiracinae 

(tribes Asiracini and Ugyopini) and five monophyletic subfamilies (Delphacinae, 

Kelisiinae, Stenocraninae and Plesiodelphacinae, Vizcayinae). 

Emeljanov (1996) first attempted phylogenetic investigation based on 

immature stages. He given the detailed terminology to larval (nymphal) structures and 

used these for phylogenetic evaluation. His analysis gives the phylogenetic scheme 

for lower Delphacidae to tribal level which complements the Asche’s classification. 

 Hamilton (2006) investigated the Stenocranus from Canada. Investigated the 

phylogeny using delphacids and placed Stenocranus species in relation to clearly 

defined taxa. He concluded classification of Delphacidae based on the synopomorphy 

results that, subfamily Delphacinae comprises of four tribes viz., Delphacini, 

Tropidocephalini, Stenocranini and Vizcayini. The subfamily Kelissinae reduced to 

subtribe of Stenocranini and Saccharosydnini placed within tribe Tropidocephalini. 

 Till 20th century the phylogenetic analysis in Delphacidae were based on the 

morphological character coding. The molecular phylogeny analysis gained 

momentum with the work of Dijkstra et al., (2003, 2006). They used mitochondrial 

DNA nucleotide sequence data (mtCOI 504bp) for phylogenetic analysis of 

Delphacidae. The results supported Asiracinae consistently as sister to the remaining 

subfamilies. This fragment of the gene can be used for resolving the wide taxonomic 

range of Delphacidae except the generic level. 
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 Dijkstra et al., (2006) resolved the phylogenetic relationship from species to 

subfamily level using 12S ribosomal DNA and 16S ribosomal DNA. The results are 

in matching with the tree based on morphological data and the contrasting result was 

Kelissinae and Asirasinae are sister groups. The Molecular evolutionary patterns 

evidenced that there has been a shift in base composition from T to A during the early 

evolution of species other than Asiracinae species. 

 Urban et al., (2010) combined the molecular (four gene loci - 18S rDNA, 28S 

rDNA, wingless and cytochrome oxidase I) and morphological data (132 coded 

characters) to study the evolution of Delphacidae along with the host shifts. The 

phylogenetic analysis results support higher classification of Delphacidae by Asche, 

Emiljanov and Hamilton. This study concluded the host relationships played a key 

role in the evolutionary history of Delphacidae. 

 Huang et al., (2017) investigated phylogeny of the subfamily Delphacinae 

based on mitochondrial and nuclear ribosomal DNA sequences of four genetic loci 

(16S rDNA, 28S rDNA, Cytochrome oxidase I and Cytochrome b). The study 

supports the monophyly of Delphacinae with its basal branching into three tribes. 

The tibes Delphacini and Tropidocephalini were sub-divided into three and two 

clades respectively. 

Huang and Qin (2018) given the mitochondrial genome of Saccharosydne 

procerus (Matsumura) of Saccharosydnini and Sogatella vibix of Delphacini. The 

phylogeny of three rice planthoppers viz., BPH, WBPH and SBPH based on the 

mitochondrial genome sequence was carried out using Saccharosydne procerus as 

outgroup. The ML analysis revealed the two identical topologies one is 

Saccharosydne procerus and other is remaining species of Delphacinae, with 

Peregrinus maidis being sister to the remaining species. The study confirms the 

relationships of important pests of rice. 



                                                                         3. MATERIALS AND METHODS 

Studies on biosystematics of family, Delphacidae was undertaken from India. During 

the present study, 10213 specimens were investigated from various localities in India 

and comprised 39 species belonging to 26 genera of the subfamily Delphacinae. 

These are described and illustrated. Molecular phylogeny analysis was done using the 

genes mtCOI, 28srDNA (D2 region and D9-10 region) and Histone to understand the 

relationship among the various taxa. The detailed methods adopted during the course 

of the study are given below. 

3.1. Source of Delphacid specimens 

 Extensive collections of Delphacid speciemens were made from 26 different 

localities of 9 states, namely, Andhra Pradesh, Arunachal Pradesh, Himachal Pradesh, 

Maharastra, Nagaland, Karnataka, Kerala, and Union Territory of Delhi and Ladhak. 

The location of collection are shown on map. (Plate. 4) 

Table: 4. Localities of delphacid specimen collection 

Sl 
no. 

Location Co-ordinates State 

1 Indian Agricultural Research 
Institute, Pusa Campus, New Delhi 

(28°63'77"N, 77°15'71"E) Delhi 

2 Sunder Nursery, Delhi  (28°35'43"N  77°14'41" E) Delhi 

3 Leh (34°09'9.32"N 77°34'37.38" E) Ladhak 

4 GBP university,  

HRC, Pantnagar  

(29°02'29"N 79°48'79" E) Uttarakhand 

5 Chikhaldara forest, Amravati,  (21°24'25.3"N 77°21'27.2" E) Maharashtra 

6 Malkhed forest, Amravati,  (20°50'40.7"N 77°40'40.7" E) Maharashtra 

7 Ranichauri - Krishi Vigyan Kendra 
(KVK) 

(27°17'50"N 85°98'15"E) Uttarkhand 

8 Bidar  (17°55'16"N 77°29'54" E) Karnataka 

9 Gulbarga (17°32'97"N 76°83'43" E) Karnataka  

10. Thensa DC (26°99'43.0"N, 95°54'07.0"E) Arunachal Pradesh 

11 Khonsa (26°99'29.0"N, 95°50'14.0"E) Arunachal Pradesh 

12 Chaudhary Sarwan Kumar 
Himachal Pradesh Krishi 
Vishvavidyalaya (CSK HPKV),  
Palampur 

(32°10'03.0"N, 76°.54'65"0E)  

 

Himachal Pradesh 
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Sl 
no. 

Location Co-ordinates State 

13 Sourabh Van Vihar, Palampur  (32°13'19.0"N 76°53'35.0"E) Himachal Pradesh 

14 Rampur, Una   (31°44'92"N 77°62'92"E)  Himachal Pradesh 

15 Berthin, Bilaspur,   (31°21'35.18"N 
76°39'52.38"E) 

Himachal Pradesh 

16 Powari, Kinnaur,   (31°31'42.14"N 
78°16'19.18"E) 

Himachal Pradesh 

17 Sharbu, Kinnaur (31°32'14.26"N 78°16'33.08"E) Himachal Pradesh 

18 Kalpa, Kinnaur  (31°32'11.33"N 78°15'33.98"E)  Himachal Pradesh 

19 Kasol, Kullu (32°01'00"N, 77°31'50"E) Himachal Pradesh 

20 Tirupati (13°62'88"N, 79°41'92" E) Andra Pradesh  

21 Dr. Yashwant Singh Parmar 
University of Horticulture and 
Forestry, Nauni campus, Solan. 

(30°85'70"N, 77°16'74"E) Himachal Pradesh 

22 Forest road, Forest guest house, 
Solan 

 (30°54’29.27”N, 77°6’8.04”E) Himachal Pradesh 

23 Hawalbag (29°64’28”N, 79°63’27”E) Uttarkhand 

24 Manali (32°23’96”N, 77°18’87”E)  Himachal Pradesh 

25 Jharnapani (25°75'58"N, 93°84'39"E) Nagaland 

26 Nilambur (11°27'94"N, 76°23'98"E) Kerala 

3.2. Collection techniques 

Delphacids generally found on grasses, sedges, graminaceous crop plants and 

some are recorded on bamboo too. Collections were made in agro-ecosystems as well 

as in forest ecosystems. Specimens were collected by sweeping on various vegetation 

using an insect sweep net, by light traps and by manual collection using aspirator. 

a. Sweep net: sweepings were done during the sun shine hours of the morning 

to till evening. Specimens were collected by multiple sweepings on various vegetation 

including grasses and crop plants and shrubs. Collected specimens were taken in 

small polythene bag and they were killed by small quantity of 70% alcohol by 

impregnating in the cotton. 

b. Light trap (Mercury vapour lamp): Light traps were placed in field in the 

evening hours and power supply will be given to lighten the trap whole night. The 
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collected insects were killed in the small quantity of ethyl acetate and benzene 100% 

impregnated in cotton and kept inside the collection vessel of light trap. 

c. Aspirator collection: The stable insects were collected by manual sucking 

into the aspirator. Aspirator Collections were made on vegetation in day collection 

and near light sources in night collection only in accessible areas. Collected 

specimens were transferred to a killing bottle charged with ethyl acetate. 

After killing the dead specimens were separated based on morphospecies and 

placed in butter paper covers with pertinent labels which included name of the 

locality, date of collection, host plant, name of the collector etc. The butter papers are 

arranged in specimen storing boxes and brought to the laboratory for further 

processing. 

3.3. Processing of the specimens: 

 Collected specimens were brought to laboratory and dried in hot air oven at 

45-500C for about 4 to 5 hours. The dried specimens of delphacids were identified 

based hind tibial spur and sorted out from other insect specimens. 

3.3.1. Mounting and labelling 

The sorted specimens were pinned singly on trichocards by gluing on the right 

hand side of the thorax using Fevicol®, to facilitate easy handling and identification. 

All the specimens were attached with a label having details of place of collection 

along with coordinates, date of collection and name of the collector. Labelled 

specimens were placed in cabinet box for further study. Some specimens preserved in 

plastic vials containing 100% alcohol and stored at 200C for molecular studies. The 

alcohol stored specimens were labelled by placing pencil written label inside the vial. 

3.4. Preparation of genitalia 

 Dried, preserved specimens were used to study the genitalia. Dissections were 

carried out as described by Oman (1949) and Knight (1965). The specimen was gently 

supported on a china clay on its back. The abdomen was detached from thorax with 

the help of a thin needle by inserting it at the junction of the thorax and abdomen and 

gently dragging to detach. The detached abdomen was transferred into a test tube 

containing 0.5 ml of 10% KOH and boiled for a minute to hasten digestion. The 

dissections were then rinsed with water to remove the KOH content, dehydrated in 
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70% ethanol and placed in cavity block containing glycerol. For males, the genital 

capsule was separated from abdomen. Aedeagal complex (constitutes aedeagus, 

parameres and segment 10 and 11) was separated from pygofer by gently dragging the 

connective. The female genitalia was separated from abdomen and then the 3rd 

gonopopysis were separated from pygohore. After studying the genitalia, they were 

stored in genitalia vials containing a drop of glycerine and the vials were pinned 

below the respective specimens. 

3.5. Photographs and plates preparation 

The photographs of male and female (habitus dorsal, lateral, face, Pronotum) 

and genitalia structures (genital capsule dorsal, lateral, aedeagal complex, aedeagus, 

parameres, pygofer dorsal, lateral, Segment 10 and 11) were taken with Leica DFC 

425C digital camera mounted on the Leica 19205FA stereo zoom automontage 

microscope. The genitalia images were taken by placing the structures in glycerine 

filled cavity block. Measurements are taken by calibrating the microscope with ocular 

and stage micrometer and then the above structures have been measured. The 

photographs were processed by using Adobe Photoshop CS3 and plates were prepared 

with Microsoft publisher document for each species. 

3.6. Identification of specimen 

Identification of subfamily, tribe, genera and species were made using the 

various available literature from Distant’s Rhynchota volumes in the Fauna of British 

India Series (Distant, 1904a and 1910) to till date. Earlier thesis work on Delphacidae 

from India were also used as basis for identification. The Chinese literature, Fauna 

Sinica INSECTA Volume. 45 Homoptera; Delphacidae by Ding Jinhua was also used 

to identify species as most of the tropical Delphacidae species were illustrated in the 

literature. A few of the species were identified in consultation with Dr. Charles 

Bartlett, University of Delaware, USA, expert in planthopper work and hosting the 

Planthopper website of North-America. The websites such as FLOW, North-

American Delphacidae, BugGuide.net were visited to know the terminology, history, 

synonymy and some images to for identification and confirmation. Those species 

which did not concur with descriptions and figures of already known species were 

considered as putative new species identified by comparing with all the available 

literature on the taxa. 
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3.7. Preparation of keys and checklist 

Keys were prepared for subfamily, tribe, genera and species based on 

specimens collected in India. In the case of subfamily and tribe earlier recorded from 

India but not be in the present collections, were included using the characters 

mentioned in the literature in order to give the more comprehensive keys. Keys to 

species which were identified in the study were given under the respective genera. 

The checklist of Indian Delphacidae was prepared including valid names 

synonyms, type species, type locality, type repository and distribution in India. 

3.8. Description 

Diagnostic characters of genera and brief description of species are provided. 

The species description includes the colouration, description of characters such as 

head, thorax, abdomen and male genitalia. Ratios of these characters are provided 

along with photographic illustrations. 

3.9. Molecular studies 

3.9.1 Extraction and isolation of DNA 

a) Sample preparation for DNA extraction 

Specimens of each species were stored separately in absolute ethanol and kept 

in refrigerator till it used for extraction. Before starting the extraction a single 

specimen of each species is taken out from ethanol and shifted in cavity block with 

absolute ethanol. Preliminary cleaning is done to avoid contamination. Fine Camlin 

brush (000’) was used for this purpose. Then the specimens were placed on tissue 

paper for 1min to get it dried, it remove traces of ethanol. 

b) DNA extraction 

DNA was extracted from whole specimen according to the manufacturer 

protocol, DNAsure Tissue Mini Kit with slight modification in the procedure. 

1. Placed the specimen sample in a centrifuge tube. 

2. Added 180μl Buffer LBT (first add 20μl and crush the sample then add 160μl) and 

25μl Proteinase. Vertex and Incubated at 56°C overnight. 

3. Vertexed the samples. Added 200μl Buffer BT3, vortexed vigorously and incubated 

at 70°C for 10min. Vortex briefly. 
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4. Added 210μl absolute ethanol to sample and vortexed vigorously. 

5. For each sample Placed DNASure Tissue mini kit column into a Collection Tube. 

Applied the sample to the column without wetting the rim. Centrifuged for 3 min at 

14000x g. Discarded the flow-through and placed the column back into the 

Collection Tube. 

6. Added 50 μl Buffer WBT. Centifuged for 3 min at 14000x g. Discarded the flow-

through and placed the column back into the Collection Tube. 

7. Added 600 μl Buffer WBT5 to the column and centrifuged for 5 min at 14000x g. 

Discarded flow-through and placed the column back into the Collection Tube. 

8. Placed the DNASure Tissue mini kit column into a centrifuge tube and added 30 μl 

Prewarmed buffer BET (70°C). Incubated at room temperature for 1 min. 

centrifuged 3 min at 14000x g. 

9. Removed the DNASure Tissue mini kit column from centrifuge tube. Labeled and 

stored the isolated DNA at –20°C until required. 

3.9.2. PCR amplification, visualization and sequencing  

The DNA extractions were amplified for PCR products for genes viz., 

mitochondrial cytochrome oxidase (mtCOI), Histone (H3), 28S ribosomal gene (28S 

rDNA; D2 AND D9-10 region) the primers for the respective genes are given in table 

3. 

Table: 5 Primers used for amplification  

Marker Primers Size 

Mitochondrial DNA markers  

1 
Cytochrome oxidase I 
(COI) 

LCO1490   GGTCAACAAATCATAAAGATATTGG 
HCO2198   TAAACTTCAGGGTGACCAAAAAATCA  

 540bp 

Nuclear markers  

1 28SD2 
28SD2F   AGTCGKGTTGCTTGAKAGTGCAG 
28SD2R   TTCGGGTCCCAACGTGTACG  

450bp 

2 28SD9-D10 
28SD9-D10F   GTAGCCAAATGCCTCGTCA  
28SD9-D10R   CACAATGATAGGAAGAGCC  

550bp 

3 
Histone H3 H3F2   AAGCAGACGGCTCGTAAATC 

H3R2   ATGATGGTGACYCGYTTGGC 
400bp 
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During the study, Hashmi et al., (2018) PCR protocol was followed. The 

concluding volume of the PCR mixture was 25 μl consisting of 12.5 μl of Thermo 

Scientific maxima hot start PCR master mix, 8.5 μl of molecular grade water, 1 μl 

each forward primer  and 2 μl of genomic DNA. Ventri® 96-well thermal cycler 

(Applied Biosystems® Life Technologies) was used for the amplification of the 

samples. Cycling protocol were: 4 min. hot start at 94°, 35 cycles of denaturation for 

30 s at 94°, annealing for 60 s at 47°C, elongation for 50 s at 72°C and a final 

extension 72°C for 8 min in a C1000™ Thermal cycler. (The cycling protocols is 

same for all 4 genes except the annealing temperature for 28srDNA D9 region, i.e., 

54°C). 

The products were run in 2% agarose gel with 0.5μg/ml ethidium bromide at 

85 V for 30 min. Visualized under UV using Alphaview® software version1.2.0.1. 

The amplified products were sequenced at AgriGenome Pvt. Ltd. (Cochin, India). The 

quality sequences were assembled with BioEdit version 7.0.0 and deposited in NCBI 

GenBank.  

3.9.3 Alignment and Phylogenetic Analyses 

  The dataset sequences used in the current study were obtained from our own 

study and few of them were retrieved from NCBI (National Center for Biotechnology 

Information) GenBank. In total dataset consisting 28 species from tribe Delphacini 

and 8 species from tribe Trophidocephalini and 1 outgroup were used for 

phylogenetic analysis (Table. 6).  

            Sequences were aligned with the  Clustal W (Jeanmougin et al., 1998) 

algorithm using default factors in MEGA version 6 (Tamura et al., 2013). In a total 

matrix length of 2588 bp for the combined DNA sequences was acquired and used for 

the phylogenetic analysis.  Combined ML analysis (28S D2, 28S D9-D10, H3 and 

COI) were performed in IQtree v1.6.12 (Nguyen et al., 2015) using the best- fit 

substitution model automatically selected by the software according to the Bayesian 

information criterion scores and weights (BIC) with partitions. An ultrafast bootstrap 

(UFB) (Minh et al., 2013) with 10000 replicates and the SH-like approximate 

likelihood ratio test (SH-aLRT) (Guindon et al., 2010) were used in the analysis to 

assess branch support. 



32 
 

3.10. Terminology (Plate: 1 and 2) 

Terms used in the description of the genera and species are those used by 

Asche (1985) and Bartlett (2009). The terminologies of various parts were briefly 

described below. 

Aedeagus   : Sperm conducting tube bearing an apical or subapical gonopore, may also bear 
number of teeth or spines. 

Anteclypeus : Distal Part of clypeus, separated from post clypeus by transclypeal suture. 

Diaphragm : Modification of phallobase divides the pygofer into anterior and posterior 
chambers. 

Frons : Bordered by lateral carinae and separated from the clypeus by the frontoclypeal 
suture. 

Gena : Region between the lateral carina of the frons and the compound eye and 
contains a lateral ocellus. 

Gonopore : Apical or subapical opening of the aedeagus. 

Lateral carina : Lateral longtitudinal carina of thorax. 

Median carina : Dorsal longtitudinal carina of thorax. 

Paramere : Movable paired often modified structures which may bear spines or hooks, 
attached to the aedeagus by a Y or T-shaped movable connective. 

Phallobase : Base of the penis which is generally fused with the base of aedeagus, act as 
penis guide. 

Phallus : The median partly sclerotised intromittent coupulatory organ. 

Post clypeus : Anterior part of clypeus separated from the anteclypeus by a partial transclypeal 
suture. 

Post-tibial 
spur 

: Movable spur at the apex of hind-tibia. 

Pronotum : Collar-like, structure extends laterally overlapping the reduced pleural sclerites. 

Pygofer : Ninth abdominal segment forms a partial or complete capsule and contains the 
stuctures of male genetalia. 

Rostrum : Three segmented beak succeeding the clypeus. 

Scutellum : The part of mesothorax forming a posteriorly directed triangle. 

Segment 10 : Tenth abdominal segment modified to bear segment 11, usually movable but 
fused to pygofer and mostly having lateroapical process. 

Segment 11 : A movable long process attached with segment 10. 

Tegula : Pad like scleritized structures at the base of forewing. 

Vertex : Dorsal aspect of head nearly triangular, bounded posteriorly by the back of 
head, laterally by the compound eyes. 
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3.11. Measurements (Plate: 3) 

 Measurements of various morphological structures were made using Leica 

Application Suite (LAS) software installed in Leica 19205FA stereo zoom 

automontage microscope. All measurements are given in millimetres. The 

abbreviation in paranthesis indicate the way the parts are indicated in (Plate: 3). 

Total length (TL) : Distance between the anterior most point of head and the 
posterior tip of forewings along the middorsal line. 

Length of pronotum (LP) : Distance between the anterior and posterior margins of the 
pronotum along the middorsal line. 

Length of scutellum (LS) : Distance between posterior margin of pronotum and posterior tip 
of scutellum along the middorsal line. 

Length of vertex (LV) : Distance between the anterior and the posterior margins of vertex 
along the middorsal line. 

Length of pygofer (LPY) : Length from dorsal margin to ventral margin of pygofer. 

Length of Segment 10 and 
11(LSE) 

: Length from base of segment 10 to tip of segment 11. 

Length of Latero-apical 
process(LLP) 

: Length of latero-apical process of the segment 10 from base to 
tip. 

Length of Paramere (LPA) : Distance between base and tip of the paramere.  

Length of Aedeagus (LA) : Distance from the junction of aedeagus and connective to tip of 
the aedeagus 

Width across eyes (WE) : Distance between midpoints of the compound eyes where the 
width is maximum. 

Width of pronotum (WP) : Distance measured across the posterior angles where the 
pronotum is with maximum width. 

Width of vertex (WV) : Distance between the lateral carina of vertex at the basal margin. 

Width of scutellum (WS) : Distance measured across the scutellum where the width is 
maximum. 

Width of pygofer (WPY) : Distance across the middle of pygofer where the width is 
maximum. 

Width of segment 10 (WSE) : Distance across the segment 10 where width is maximum. 

Width of paramere (WPA) : Distance across the paramere where the width is maximum.  

Width of aedeagus (WA) 

Width across hind margin of 
Pronotum (WHP) 

: Distance across the aedeagus where the width is maximum. 

: Distance between tip of pronotum on both sides 
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3.12. Depositories 

 All the material studied was deposited in National Pusa Collection (NPC), 

Division of Entomology, Indian Agricultural Research Institute, New Delhi, India. 

3.13. Abbreviation used in the study 

1. BMNH - British Museum of Natural History 

2. IEGU - Institute of Entomology, Guizhou University, Guiyang, Guizhou 

Province, China 

3. NPC - National Pusa Collection 

4. NCR - National Capital Region 

5. NCBI - National Center for Biotechnology Information 

6. SH-aLRT - SH-like approximate likelihood ratio test 

7. UFB - Ultrafast bootstrap 



                                                                                             4. RESULTS 

 Planthopper is a collective term used for the phloem feeding insects belongs to 

superfamily Fulgoroidea of order Hemiptera. The name defines their notable analogy 

with the plantparts and nature of “hop” for quick transportation. Delphacidae is one of 

most specious families in the order Hemiptera which comprises of approximately 416 

genera and 2214 species worldwide (Bourgoin, 2019). It is the most economically 

important group, which includes at least 55 species that feed on economically 

important crops. In addition to causing mechanical damage by feeding on vascular 

tissues of plants and cutting slits into plants for oviposition, are vectors of many plant 

diseases in rice, maize, wheat, barley, sugarcane etc.  

Delphacids are known for their complexity, they generally coloured with 

white and black without fixed patterns, this paved the way to their cryptic nature. The 

genus level as well as species level crypticity has been recorded in the group. Sexual 

dimorphism is another important abstacle in the identification, certainly females in 

some species can not be identified. Wing polymorphism is most common in the group 

which include macropterous, brachypterous, submacropterous and stenopterous 

forms. Macropterous wings are membranous and hyaline where as in brachypteous 

are thickened and dark. In some species the variation in the wing pattern to such an 

extent that they can not be identified as brachypterous of certain species unless their 

genitalia examined carefully. The result presented here is an integrative protocol 

which will help in establishment of correct identity and could also be employed for 

rapid identification of planthoppers. 

Delphacidae constitutes six subfamilies in total, out of which 4 subfamilies 

(Asiracinae Motschulsky, 1863; Delphacinae Leach, 1815; Stenocraninae Wagner, 

1963; Vizcayinae Asche, 1990), 5 tribes (Ugyopini Fennah, 1979; Vizcayini Asche, 

1990; Stenocranini Wagner, 1963; Tropidocephalini Muir, 1915; Delphacini Leach, 

1815), 36 genera and 73 species (including the new species and new records in the 

present study) were described from India. A detailed checklist of these described 

species, including valid name, synonyms, details of type species, Indian distribution, 

type locality, type deposition is given in the following table. Occurrence in present 

study stated here will give the details of localities of the species recovered  from 

present study. 
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4.1. Checkilist of Delphacidae species from India 

Subfamily: Asiracinae Motschulsky, 1863: 108 

Tribe: Ugyopini Fennah, 1979: 116 

Genus: Punana Muir 1913; Type species: Punana brunnea Muir 1913: 250 

Punana annulata (Distant) 
Onkelos annulatus Distant 1916: 
137 

  

Type locality: Borneo: 
Mowong 

Type deposited: 
Hawaiian Sugar Planter's 
Experiment Station, 
Honolulu. 

Distribution: India: Tamil 
Nadu: Kodaikanal 

 

Subfamily: Vizcayinae Asche, 1990: 154 

Genus: Vizcaya Muir, 1917; Type species: Vizcaya bakeri Muir 1917: 351 

Vizcaya aschei Liang 2002: 612 

 

Type locality: Tamil 
Nadu: Anamalai Hills: 
Cinchona, Type 
deposited: BMNH 

Distribution: India: Tamil 
Nadu: Cinchona, Nilgiri Hills 

 

Vizcaya vindaloa Asche 1990: 
174 

 

Type locality: Tamil 
Nadu: Anamalai Hills: 
Cinchona, Type 
deposited: BMNH 

Distribution: India: Karnataka: 
Balehunnur; Kerala: Travancore; 
Tamil Nadu: Anamalai Hills 

 

Subfamily: Stenocraninae  Wagner, 1963: 111 

* Genus: Stenocranus Fieber, 1866;  Type species: Stenocranus minutus (Fabricius 1917): 262 

Stenocranus ajmerensis Joseph 
1964: 460 

 

Type locality: India: 
Rajasthan: Ajmer 

Type deposited: NPC 

Distribution: India: Rajasthan: 
Ajmer 

Subfamily: Delphacinae Leach, 1815: 125 

Tribe: Tropidocephalini Muir, 1915 

 *Genus Arcofacies Muir Type species: Arcofacies fullawayi Muir 1915: 319 

*Arcofacies securisus sp. nov. Type locality: India: 
Himachal Pradesh : 
Bilaspur : Berthin 

Type deposited: NPC 

Occurrence in present study: 

India: Himachal Pradesh : 
Bilaspur : Berthin 
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* Genus Arcofaciella Fennah, 1956 Type species: Arcofaciella verrucosa Fennah, 1956: 467 
* Arcofaciella sinuata sp. nov. Type locality: India: 

Himachal Pradesh : 
Bilaspur : Berthin 

Type deposited: NPC 

Occurrence in present study: 

India: Himachal Pradesh : 
Bilaspur : Berthin 

* Genus Bambusiphaga Hung and Ding Type species: Bambusiphaga nigripunctata Huang and 
Ding, 1979:170  

* Bambusiphaga unispina 
Ramya and Meshram, 2019: 
197 

Type Locality: India: 
Palampur 

Type deposited: NPC 

Distribution: India: Himachal 
Pradesh : Palampur 

 

*Bambusiphaga  sp. nov. Type Locality: India: 

Himachal Pradesh, 
Berthin, Bilaspur  

Type deposited: NPC 

Distribution: India: Himachal 
Pradesh, Berthin, Bilaspur  

 

Genus Columbisoga Muir, 1921 Type species: Columbisoga campbelli Muir 1921: 483 

Columbisoga campbelli Muir 
1921: 483 

 

Type Locality: India: 
Karnataka: Dodabetta 
Hill, Ooty, Nilgiri Hills  

Type deposited: 
Hawaiian Sugar Planter's 
Experiment Station, 
Honolulu. 

Host: Bamboo 

Distribution: India: Tamil 
Nadu: Nilgiri Hills 

 

Genus Tropidocephala stal 1853 Type species: Tropidocephala flaviceps 1855:93 
Tropidocephala Stal, 1853: 10: 266. 

      Conicoda Matsumura, 1900: 26: 258. 
      Orchesma Melichar, 1903:94. 
      Ectopiopterygodelphax Kirkaldy, 1906: 412. 
      Smara Distant, 1906: 3: 478. 

Tropidocephala butleri Muir 
1921: 481 

 

Type Locality: India: 
Tamil Nadu: Kodaikanal 

Type deposited: NPC 

Host: Bamboo  

Distribution: India: Tamil 
Nadu: Kodaikanal 

*Tropidocephala festiva 
(Distant) 

Smara festiva Distant 1906:478 

Type Locality: Sri Lanka 
: Pundaluoya  

Type deposited: NPC 

Distribution: Tamil Nadu: 
Coimbator 

Occurrence in present study: 
Andra Pradesh: Tirupati; 
Arunachal Pradesh: Basar, 
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Host: Bamboo Pasighat; Himachal Pradesh: 
Ranichauri, Bilaspur. 

*Tropidocephala tuberipennis 
(Mulsant and Rey)  

Delphax tuberipennis Mulsant 
and Rey, 1855: 197 
Tropidocephala elegans Fieber, 
1872  

Type Locality: unknown Occurrence in present study: 
Andra pradesh: Tirupati; 
Arunachal Pradesh: Basar, 
Pasighat;  Himachal Pradesh: 
Ranichauri, Bilaspur (New 
record) 

Tropidocephala saccharivorella 
Matsumura 1907: 65 

Type Locality: Borneo: 
Pontianak 

Type deposited: 
Hawaiian Sugar Planter's 
Experiment Station, 
Honolulu. 

Distribution: India: Karnataka: 
Bengaluru, Mandya, 

Tropidocephala serendiba 
(Melichar, 1903): 85  

Orchesma signata Distant, 1912 
previous combination of 
Tropidocephala signata (Distant, 
1912) according to Muir (1921): 
480 
Orchesma serendiba Melichar, 
1903 previous combination of 
Tropidocephala serendiba 
(Melichar, 1903) according to 
Metcalf (1943): 98 
Tropidocephala signata (Distant, 
1912) synonym of 
Tropidocephala serendiba 
(Melichar, 1903) according to 
Fennah (1975): 85 

Type Locality: Sri Lanka: 
Peradeniya  

Type deposited: 
Hawaiian Sugar Planter's 
Experiment Station, 
Honolulu. 

Distribution: India: Karnataka: 
Bengaluru, Dharwad, Mandya. 

 

Tropidocephala indica Muir 
1921: 482 

 

Type Locality: India: 
Kodai Kanal,  

Type deposited: 
Hawaiian Sugar Planter's 
Experiment Station, 
Honolulu. 

Distribution: India: Karnataka: 
Devarayandurga, Tamil Nadu: 
Kodaikanal 

Tropidocephala luteola Distant 
1912: 193 

 

Type locality: West 
Bengal: Kolkata 

Type deposited: Indian 
museum  

Distribution: India: Bihar: Pusa; 
West Bengal: Kolkata 
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*Tropidocephala sinuosa Yang 
and Yang, 1986:28 

 

Type locality: Taiwan: 
Nanhua 

Type deposited: 
Department of 
Entomology, National 
Chung Hsing University. 

Occurrence in present study: 
Andra Pradesh: Tirupati (New 
record) 

Tropidocephala signata 
(Distant, 1912) 

 

Type locality: Sri Lanka 
:Peradeniya  

Type deposited: BMNH 

Distribution: India:  Karnataka 
Chikkaballapura; Tamil nadu: 
Coimbator  

Genus Purohita Distant, 1906 Type species: Purohita cervina Distant 1906: 257 

Purohita arundinacea Distant, 
1907: 10 

 

Type locality: Darjiling 

Type deposited: BMNH 

Host: Bamboo 

Distribution: India: West 
Bengal: Darjiling, 

Purohita cervina Distant 1906: 
257 

 

Type locality: Sri Lanka 

Type deposited: BMNH 

Distribution: India: West 
Bengal: Darjiling; Tamil Nadu: 
Coimbator 

Purohita punjabensis Sharma 
and Singh 1982: 23 

Type locality: India: 
Punjab: Sirhind 

Type deposited: 
Department of Zoology, 
Punjabi University, 
Patiala. 

Distribution: India: Punjab 

*Purohita taiwanensis 
Muir,1914:53 

 

Type Locality: Taiwan: 
Formosa  

Type deposited: 
Hawaiian Sugar Planter's 
Experiment Station, 
Honolulu.  

Occurrence in present study: 
India: Himachal Pradesh: Nauni, 
Bilaspur; Delhi: Pusa campus 
New delhi. (New record) 

Tribe: Delphacini Leach, 1815 

Genus: Akilas Distant, 1916 Type species: Akilas fasciatus Distant 1916: 248 

Akilas fasciatus Distant 1916: 
138 

Gelastocephalus fasciatus Muir , 
1921: 565 

Type Locality: India: 
Kodai Kanal,  

Type deposited: 
Hawaiian Sugar Planter's 
Experiment Station, 

Distribution: India: Tamil 
Nadu: Kodaikanal 
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Honolulu.  

Genus Cemus Fennah, 1964 Type species: Cemus leviculus Fennah 1964: 148 

Cemus pulchellus (Distant) 
Pundaluoya pulchella Distant 
1912: 190 

Type Locality: Sri Lanka: 
Peradeniya  

Type deposited: BMNH 

Distribution: India: Bihar: Pusa; 
Kerala: Travancore; 
Maharashtra: Mumbai 

 

* Cemus sauteri (Muir) 
Phyllodinus sauteri Muir 
1917: 319 

Type Locality: Taiwan: 
Formosa: Daimokko 

Type deposited: 
Hawaiian Sugar Planter's 
Experiment Station, 
Honolulu. 

Occurrence in present study:  
India: Himachal Pradesh: 
Bilaspur; Karnataka: Raichur, 
Bidar. (New record) 

* Cemus zhitus Kuoh, 198l: 423 

 

Type Locality: China: 
Yunnan and Hainan 
Provinces 

Type deposited: Anhui 
Agricultural University 

 

Occurrence in present study:  
India: Himachal Pradesh: 
Bilaspur; Karnataka: Raichur, 
Bidar; Maharastra: Malkhed 
forest; Uttarkhand: Hawalbagh 

(New record) 

 

Genus Coronacella Metcalf, 1950 Type species: Kelisia kirkaldyi Metcalf 1950: 59 

* Coronacella sinhalana 
(Kirkaldy, 1906): 156 

Liburnia frontalis Melichar 
1903:100 
Delphacodes sinhalanus 
Kirkaldy 1906: 156 
Kelisia kirkaldyi Muir 1917: 
329 

Type Locality: Sri Lanka 
: Henarathgoda 

Type deposited: Anhui 
Agricultural University 

Distribution: India: Karnataka  

Occurrence in present study: 
Andra Pradesh: Tirupati; 
Maharashtra: Chikhaldara; 
Delhi: Pusa 

Genus Chloriona Fieber, 1866: 519, Type species: Delphax unicolor Herrich-Schaffer, 1835:66 

* Chloriona unicolor (Herrich-
Schaffer), 1835: 66 

Delphax unicolor Herrich-
Schaffer, 1835: 66 
Chloriona oranensis 
Matsumura, 1910: 35 
Chloriona edwardsi  Le 
Quesne, 1960: 15 
Chloriona canariensis 
Lindberg, 1954: 155 

Type Locality: 
Unknown 

Occurrence in present study:  
India: Leh 

 

Genus Eoeurysa Muir, 1913 Type species: Eoeurysa flavocapitata Muir 1913: 249 
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Eoeurysa flavocapitata Muir 
1913: 249 

Type locality : Malyan 
Peninsula and China 

Type deposited: 
Hawaiian Sugar Planter's 
Experiment Station, 
Honolulu 

Distribution: India: West 
Bengal; Assam 

* Eoeurysa sagitta sp. nov.  Type locality: India: 
Himachal Pradesh: Una: 
Rampur  

Type deposited: NPC 

Occurrence in present study: 
India: Himachal Pradesh: Una: 
Rampur  

 

Genus Euides Fieber, 1866: 519. Type species: Euidella basiliniea Germar, 1821: 125 
Euidella Puton, 1886: 72 
Epunka Matsumura 1935: 77 

Euides kashmirensis (Muir, 
1922) 

Euidella kashmirensis Muir 1922 
: 351 

Type locality : India: 
Darjiling 

Type deposited: 
Hawaiian Sugar Planter's 
Experiment Station, 
Honolulu. 

Distribution: India: West 
Bengal: Darjeeling 

Genus Falcotoya Fennah, 1975 Type species: Falcotoya aurinia Fennah 1969: 40 

* Falcotoya daluoensis Ding, 
2006 : 41 

Coronacella curvipennis 
Menon 1972 

Type locality : China: 
Yunnan 

 Type deposited: BMNH 

Occurrence in present study:  
India: Uttarkhand: Ranichauri; 
Maharastra: Amaravathi, 
Bramhanwada  

Genus Harmalia  Fennah 1969  Type material: Sogata thoracica Distant, 1916: 140 

Harmalia anacharsis Fennah, 
1969: 38 

Paracorbulo amplexicaulis Tian 
and Ding, 1980: 136 

Type locality : New 
Caledonia: Poindimie 

 Type deposited: BMNH 

Distribution: India 

*Harmalia sp. nov. Type locality : INDIA: 
Karnataka: Bidar 

 Type deposited: BMNH 

Occurrence in present study: 

India: : Karnataka: Bidar 

 

Genus Kartalia Kocak, 1981: 31 Type species: Zuleika bengalensis Distant 1916: 181 

Kartalia bengalensis (Distant) 
Zuleika bengalensis Distant 1912 
: 194 

Type locality : India: 
Kolkata  

Type deposited: BMNH 

Distribution: India: West 
Bengal : Kolkata 
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Genus Laodelphax Fennah, 1963 Type species : Delphax striatella Fallen, 1826: 75 

* Laodelphax striatellus (Fallen, 1826) 
Delphax striatella Fallen, 1826:75 
Delphax akashiensis Matsumura, 1900: 266 
Delphacodes akashiensis (Matsumura, 
1900); comb. by Metcalf (1943: 399) 
Delphacodes akashiensis (Matsumura, 
1900): 266. synonym by Matsumura and 
Ishihara (1945: 61) 
Liburnia striatella (Fallén, 1826); comb. by 
Scott (1870: 27) 
Achorotile striatella (Fallén, 1826); comb. 
by Oshanin 1870: 48. 
Delphacodes striatella (Fallén, 1826); 
comb. by Muir (1917: 334); Fennah (1963: 
15) 
Liburnia devastans Matsumura,1900: 262; 
syn. by Horvath, 1903: 558. 
Liburnia marginata Haupt, 1935; syn. by 
Haupt (1935: 142) 

Type locality: 
Unknown 

Distribution: India: Delhi: Pusa. 
Punjab 

Occurrence in Present study: 
India: Delhi, NCR: Sunder 
nursery, Pusa Campus. 

Genus Mahmutkashgaria (Chen and Ding, 2002) Type species: Sulculus sulcatus Ding, 2002: 
226 

Sulculus Ding and Chen 2002   
*Mahmutkashgaria liboensis (Chen, 2002)  

Sulculus liboensis Chen, 2002: 226-
229. 

Type locality: 
China : 
Guizhou 

Type 
deposited: 
Department of 
Plant 
Protection, 
Nanjing 
Agricultural 
University and 
Institute, 
China 

Occurrence in present study: 
Himachal Pradesh: Nauni, Solan 

 

Genus Metadelphax Wagner, 1963: 176. Type species: Delphax propinqua Fieber, 1866: 525 
Metadelphax Wagner, 1963: 176; syn. with Toya by implication Fennah 1964: 142 (Type 
species moved to Toya); Nast 1972: 65, Linnavuori 1973: 107 (generic synonymy listed) 
(Metadelhax used as valid in Mitjaev 1971). Name restored by Ding 2006: 511; Gonzon and 
Bartlett 2008. 
Meadelphax Wagner, 1963: Missp. by Kuoh et al., 1983: 155. 

* Metadelphax propinqua (Fieber) 
Delphax propinqua Fieber, 1866: 525. 
Delphax hamulata Kirschbaum, 1868: 38.  
Liburnia propinqua (Fieber, 1866)  
Delphacodes propinqua (Fieber, 1866) Muir 
1917: 335. 
Liburnia terminalis Van Duzee, 1907: 49. 
Liburnia tuckeri Van Duzee, 1912: 506. 
Delphacodes neopropinqua Muir, 1917: 335.  

Type locality: 
Malaga 

Type 
deposited: 
Museum 
Vienna 

Distribution: India (All states) 

Occurrence in present study: 
India: Andra Pradesh: Tirupati; 
Delhi: Pusa campus, Sunder 
nursery; Himachal Pradesh; 
Nauni, Solan , Palampur, Una, 
Rampur, Berthin, Bilaspur; 
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Delphacodes subfusca Muir, 1919: 38. 
Liburnia albicollis Haupt, 1935 (nec 
Motschulsky 1863): 144. 
Calligypona propinqua (Fieber, 1866) 
Dlabola 1954: 14.  
Delphacodes shirozui Ishihara, 1949: 53-54. 
Metadelphax propinqua (Fieber, 1866) 
Wagner 1963: 170. 
Toya propinqua (Fieber, 1866 Fennah 1964: 
142. 
Calligypona (Metadelphax) 
propinqua (Fieber, 1866) Linnavuori 1964: 
341-342. 
Delphacodes proquiqua (Fieber, 1866) Wray 
1967. 
M[etadelphax] propingua (Fieber, 1866) 
Mitjaev 1971: 66. 
Toya (Calligypona) propinqua (Fieber, 1866) 
Linnavuori 1973: 107. 
Delphax cataniae Matsumura, 1910: 35. 
Toya propinqua neopropinqua (Muir, 1917) 
Kuoh et al., 1983: 155. 
Liburnia marshalli Scott, 1873: 104. 
Delphax graminicola Matsamura, 1910: 17. 
Metadelphax propinqua (Fieber, 1866) Ding 
2006: 511.  

Karnataka; Bidar, Raichur; 
Kerala: Nilambur; Ladakh: Leh; 
Uttarkhand; Ranichauri.  

Genus Miranus Chen and Ding, 2001:323 Type species: Miranus varians (Kuoh, 1981): 80 

Miranus varians (Kuoh, 1981) 
Stenocranus varians Kuoh, 1981: 80 

Type 
Locality: 
China: Yunnan 

Type 
deposited: 
Nanjing 
Agricultural 
College 

Occurrence in present study: 
India: Arunachal Pradesh: West 
Siang Basar 

(New record) 

Genus Neukanodes Yang, 1989 Type species. Neunkanodes formosana Yang, 1989: 164 

Neunkanodes unispinatus Hou, Yang and 
Chen 

Neunkanodes unispinatus Hou, Yang and 
Chen 2014: 180 

Type 
Locality: 
China: Yunnan 
Province: 
Pianma 

Type 
deposited: 
Institute of 
Entomology, 
Guizhou 
University, 
Guiyang, 
Guizhou 
Province, 

Occurrence in present study: 
Uttarkhand: Ranichauri 

(New record) 
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China (IEGU) 

Genus Nilaparvata Distant, 1906 Type species: Nilaparavata greeni Distant, 1906: 473 
Delphax lugens Stal, 1854: 63 
Kalpa Distant, 1906 (Type species Kalpa aculeata Distant 1906); syn. by Muir 1919: 7-8) 

* Nilaparvata lugens (Stal) 
Delphax lugens Stal, 1854: 246, original 
combination. 
Delphax sordescens De Motschulsky, 1863: 
109; synonym by Melichar, 1903: 102, 225; 
Muir and Giffard (1924) 
Nilaparvata greeni Distant, 1906: 473; 
synonym according to Muir (1919: 7, 1922: 
350); Muir and Giffard (1924) 
Kalpa aculeata Distant, 1906: 474; synonym 
according to Muir (1919: 8, 1922: 350); 
Muir and Giffard (1924) 
Delphax parysatis Kirkaldy, 1907: 153; 
synonym according to Muir and Giffard 
(1924). 
Delphax ordovix Kirkaldy, 1907: 152; 
synonym according to Muir and Giffard 
(1924). 
Liburnia sordescens (De Motschulsky, 
1863); comb. by Melichar, 1903: 102, 225. 
Dicranotropis anderita Kirkaldy, 1907: 133; 
syn. by Muir 1919: 7. 
Delphacodes anderita (Kirkaldy, 1907); 
comb. by Muir, 1917: 311. 
 Delphacodes parysatis (Kirkaldy, 1907); 
comb. by Muir, 1917: 333. 
Delphacodes ordovix (Kirkaldy, 1907), 
comb. by Muir 1917: 333. 
Delphacodes sordescens (De Motschulsky, 
1863); comb. by Muir, 1919: 8 (transfer 
implicit). 
Nilaparvata sordescens (De Motschulsky, 
1863); comb. by Muir, 1922: 350. 

Type 
Locality: 
Indonesia: 
Java 

Type 
deposited: 
Hawaiian 
Sugar Planter's 
Experiment 
Station, 
Honolulu. 

Distribution: India (All states) 

Occurrence in present study: 
India: Andra Pradesh: Tirupati; 
Delhi: Pusa campus, Sunder 
nursery; Himachal Pradesh; 
Nauni, Solan, Palampur, Una, 
Rampur, Berthin, Bilaspur; 
Karnataka: Bidar, Raichur; 
Ladakh: Leh; Uttarkhand: 
Ranichauri. 

Nilaparvata bakeri (Muir) 
Delphacodes bakeri Muir, 1917: 336 

Type 
Locality: 
Philippines : 
Los Bonos  

Type 
deposited: 
Hawaiian 
Sugar Planter's 
Experiment 
Station, 
Honolulu 

 

 

Distribution: India: Karnataka: 
Bengaluru, Mudigere. 
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Genus Nothokalpa Fennah, 1975 Type species: Nothokalpa salome Fennah 1975: 102 

Nothokalpa salome Fennah 1975: 102 Type 
Locality: Sri 
Lanka 

Distribution: India: Karnataka: 
Bengaluru. 

Genus Nycheuma Fennah, 1964  Type species: Dicranotropis capensis 

* Nycheuma nilotica Linnavuori, 1973 : 
105 

Neycheuma coctum Yang, 1989: 98 
Neycheuma coctum Ding, 2006: 247 

Type 
Locality: 
Taiwan 

Distribution: India: Karnataka: 
Bengaluru. 

Occurrence in present study: 
Uttarkhand: Hawalbagh 

Genus Opiconsiva Distant, 1917 Type species: Opiconsiva fuscovaria Distant 1917: 301 
Corbulo Fennah, 1965: 68 was made a junior synonym of Opiconsiva by Asche (1988: 197). 
Harmalia Fennah, 1969 synonym of Opiconsiva Distant, 1917 by Huang et al., (2017): 175 
Paracorbulo Tian and Ding, 1980 synonym of Harmalia Fennah, 1969 by Yang (1989: 198.) 

* Opiconsiva tangira (Matsumura, 1910) 
Delphax tangira Matsumura 1910: 30 
Toya tangira (Matsumura 1910); comb. by 
Nast 1975: 6. 
Corbulo tangira (Matsumura 1910); comb. 
by Kwon 1982: 7 
Opiconsiva tangira (Matsumura 1910); 
comb.by Asche 1988: 197. 
Chloriona (Sogatella) paludum (Kirkaldy, 
1910); syn by Fennah 1958: 490. 
Opicosiva nigra Ding and Tian, 1980: 39; 
syn by Fujinama, 1913: 348. 

Type 
Locality: 
Unknown 

Occurrence in present study: 
India: Himachal Pradesh: Nauni; 
Delhi NCR: Sunder nursery.  

 

*Genus Parasogata Zhou, Yang and Chen Type species: Parasogata binaria Zhou, Yang and 
Chen, 2018: 77 
* Parasogata sexpartita sp. nov. Type 

Locality: 

INDIA: 
Nagaland: 
Jharnapani 
Type 
deposited: 
NPC 

Occurrence in present study: 

INDIA: Nagaland: Jharnapani 

Genus Peregrinus Kirkaldy, 1904 Type species: Delphax maidis Ashmead 1890: 323 
Hagamiella Fennah, 1958 synonym of Peregrinus Kirkaldy, 1904 according to Fennah (1969: 35) 
Perigrinus Muir, 1915 wrong spelling of Peregrinus Kirkaldy, 1904 

*Peregrinus maidis (Ashmead) 
Delphax maidis Ashmead 1890: 323 
Dicranotropis maidis (Ashmead, 1890), 
comb. by Van Duzee (1897: 227, 240), 
Kirkaldy (1904: 176). 
Delphax psylliodes Lethierry, 1903 (original 
combination), syn. by Kirkaldy 1907: 132. 
Liburnia psylloides (Lethierry, 1903) comb. 
by Melichar (1903: 101); synonym by 
Kirkaldy (1907: 132). 
Pundaluoya simplicia Distant, 1906 

Type 
Locality: 
Florida 

Type 
deposited: 
Harvard 
University, 
Museum of 

Distribution: India: (All states) 
 
Occurrence in present study: 
Delhi: Pusa campus; Himachal 
Pradesh: Rampur Una, Bilaspur; 
Karnataka: Raichur, Bidar 
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synonym by Kirkaldy (1907: 132); also 
Muir, 1917: 147). 
Megamelus teapae albinotatus Crawford, 
1914, original combination of Delphacodes 
albinotata (Crawford, 1914) by Muir and 
Giffard (1924) 
Delphacodes albinotata (Crawford, 1914) 
synonym by Beamer (1948: 106). 

Comparative 
Zoology. 

Genus Perkinsiella Kirkaldy,1903 Type species: Perkinsiella saccharicida Kirkaldy 1903: 179 
Araeopides Ribaut, 1948: 13 

Perkinsiella facialis (Distant) 
Pundaluoya facialis Distant 1912: 191  
Perkinsiella facialis (Distant); comb. by Muir 
1919. 
Perkinsiella fascialis (Distant); missp. by 
Usman, 1954: 648. 

Type 
Locality: 
India: West 
Bengal 

Type 
deposited: 
BMNH 

Distribution: India: Karnataka: 
Bengaluru; West Bengal: Chapra 

*Perkinsiella insignis (Distant) 
Pundaluoya insignis Distant 1912: 190 
Perkinsiella taiwana Yang, 1989 (Taiwan); 
syn. of P. bigemina Ding, 1980 

Type 
Locality: 
India: Bengal 

Type 
deposited: 
BMNH 

Distribution: India: Bihar: Pusa; 
Maharashtra: Mumbai; 
Karnataka: Bengaluru; West 
Bengal. 

Occurrence in present study: 
India: Karnataka: Bidar; Delhi: 
Pusa,  

* Perkinsiella sinensis Kirkaldy, 1907: 138 
Perkinsiella taiwana Yang, 1989: 88 
(Taiwan); syn. of P. bigemina Ding, 1980: 
108 

Type 
Locality: Sri 
Lanka : 
Henarathgoda 

Type 
deposited: 
Anhui 
Agricultural 
University 

Distribution: India (In all the 
states) 

Occurrence in present study: 
India: Karnataka: Bidar 

*Genus Phyllodinus Van Duzee Type species: Phyllodinus nervatus Van Duzee, 1897: 240 
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*Phyllodinus sp. nov. Type 
Locality: 
India: 

Uttarkhand: 
Hawalbagh 

Type 
deposited: 
NPC 

 

Occurrence in present study: 

India: Uttarkhand: Hawalbagh 

Genus Platypareia Muir, 1934 Type species: Platypareia albipes Muir 1934: 579 

Platypareia albipes Muir 1934: 579 Type 
Locality: 
India: 
Darjeeling 

Type 
deposited: 
Hawaiian 
Sugar Planter's 
Experiment 
Station, 
Honolulu. 

Distribution: India: Dajiling 

Genus Sardia Melichar, 1903 Type species: Sardia rostrata Melichar 1903: 96 

Sardia campbelli Muir 1921: 485 

 

Type 
Locality: 
India: 
Coonoor, 
Nilgiri Hills 

Type 
deposited: 
Hawaiian 
Sugar Planter's 
Experiment 
Station, 
Honolulu. 

Distribution: India: Tamil 
Nadu: Nilgiri Hills 

*Sardia rostrata Melichar 1903: 96 

 

Type 
Locality: Sri 
Lanka : 
Henarathgoda 

Type 
deposited: 

Distribution: India: Maharastra: 
Mumbai; Kerala; West Bengal.  

Occurrence in present study: 
Andra Pradesh: Tirupati; 
Arunachal Pradesh: Pasighat. 
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Anhui 
Agricultural 
University 

 

Genus Shadelphax Ding, 2006: 625. Type species: Calligypona eforiae Dlabola, 1961: 
314     

 

* Shadelphax eforiae (Dlabola, 
1961) 

    

Calligypona eforiae Dlabola, 1961:314 
Calligypona kirghisica Dubovsky, 1966:71 
Delphacodes eforiae Mitjaev, 1971:66 
Javesella eforiae Nast, 1972:67 
Unkanodes eforiae Dlabola, 1974:34 
Herbalima eforiae Emeljanov, 1977:117 
Herbalima (Pherancyra) 
eforiae Emeljanov, 1982:73 
Shadelphax eforiae Ding, 2006:625 

Type 
Locality: 
Kazakhstan 

Occurrence in present study: 
India: Leh 

 

*Genus Sogata Distant, 1906 Type species: Sogata dohertyi Distant, 1906: 471 

*Sogata sp. nov. Type 
Locality: 
India: Delhi 
NCR: Sunder 
nursery 

Type 
deposited: 
Anhui 
Agricultural 
University 

Occurrence in present study: 
India: Delhi NCR: Sunder 
nursery 

Genus Sogatella Fennah 1956 Type species: Delphax furcifera Horvath 1899: 372. 
Chloriona (Sogatella) Fennah, 1956: 471; Type Delphax furcifera Horvath, 1899: 372. 
Sogatodes Fennah, 1963: 71; Type species (by subsequent designation by Fennah, 1963: 
166), Sogatodes molinus Fennah, 1963: 72. Syn. by Asche and Wilson 1990: 5. 
Sogatella Fennah, 1956; status (genus) by Fennah 1963: 48. 

*Sogatella furcifera (Horvath) 
Delphax furcifera Horvath 1899: 372 
Sogata distincta Distant 1912: 191 
Sogata pallescens Distant 1912: 192 
Sogata kyusyuensis Matsumura and Ishihara 
1945: 65 
Sogata tandojamensis Qadri and Mirza 1960 
: 115 

Type locality: 
Unknown 

Distribution: India (In all the 
states) 
Occurrence in present study: 
India: Andra Pradesh: Tirupati;  
Delhi: Pusa campus, Sunder 
nursery; Himachal Pradesh: 
Nauni, Solan, Palampur, Una, 
Rampur, Berthin, Bilaspur; 
Karnataka; Bidar, Raichur; 
Kerala: Nilambur; Ladakh: Leh;  
Uttarkhand: Ranichauri. 
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* Sogatella kolophon (Kirkaldy) 
Delphax kolophon Kirkaldy 1907 : 157 
Delphacodes elegantissima Ishihara 1952: 
45 
Opiconsiva insularis Distant 1917: 303 
Opiconsiva balteata Distant 1917: 302 
Opiconsiva derelicta Distant 1917: 303 
Sogatella balteata Fennah 1963: 64 
Sogatella chenhea Kuoh 1977: 440 
Sogatella derelicta Fennah 1963: 62 
Sogatella elegantissima Fennah 1963 : 76 
Sogatella kolophon atlantica Fennah 1963: 
58 
Sogatella kolophon insularis Fennah 1963: 
59 
Sogatella kolophon meridiana Fennah 1963: 
59 
Sogata meridiana Beamer 1952: 111 
Sogatella nebris Fennah 1963 : 67 

Literature 
unavailable 

Distribution: India: Andhra 
Pradesh; Karnataka : 
Bengaluru,Chinthamani, 
Doddaballapura, Devanahalli, 
Mandya; Maharashtra; Tamil 
Nadu.  
Occurrence in present study: 
Himachal Pradesh: Kinnaur, 
Bilaspur, Palampur, Rampur 
Una, Nauni, Solan; Delhi NCR: 
Pusa campus, Sunder nursery. 

* Sogatella vibix (Haupt) 
Delphacodes dogensis Ishihara 1952: 47 
Delphacodes longifurcifera Eskai and 
Ishihara 1943: 41 
Delphacodes panicola Ishihara 1949: 51 
Liburnia matsumurana Metcalf 1943: 364 
Liburnia vibix Haupt 1927 : 13 
Sogatella catoptron Fennah 1963 : 54 
Sogatella diachenhea Kuoh 1977 : 441 
Sogatella longifurcifera Fennah 1963 : 53 
Sogatella matsumurana Nast 1975:2 
Sogatella panicola Fennah 1963 : 76 
Sogatella parakolophon Linnavuori 1973 : 
108 
Sogatella suezensis Linnavuori 1964: 341 

Type locality: 
Unknown 

Distribution: India: Andhra 
Pradesh; Karnataka : 
Chinthamani, Dodballapura, 
Mudigere; Maharashtra; Tamil 
Nadu. 
 
Occurrence in present study: 
Delhi: Pusa campus, Sunder 
nursery; Himachal Pradesh: 
Sharbu, Kinnaur. 

Genus Syndelphax Fennah 1963 Type species: Syndelphax matanitu Fennah 1963: 16 

Syndelphax euroclydon Fennah 1975 : 111 

 

Type locality: 
Sri Lanka: 
Trincomalee  

Type 
deposited: 
Zoological 
Museum, Lund 
University. 

Distribution: India: Karnataka : 
Bengaluru 

Genus Tagosodes Asche and Wilson 1990: 32, Type species: Dicranotropis cubanus Crawford 
1914: 595 

* Tagosodes pusanus (Distant) 
Himeunka chibana Tian and Kuoh 1981: 193 
in Kouh et al., 1981: 193 
Sogatodes assimilis Yang 1989: 178 
Sogata pusana Distant 1912: 191 
Sogata striatus Qadri and Mirza 1960: 117 
Unkana formosella Matsumura 1935: 72 
Tagosodes pusanus (Distant); comb.by 

Type locality: 
Kwantung 

Type 
deposited: 
Anhui 
Agricultural 

Distribution: India: Andhra 
Pradesh; Karnataka: Bengaluru, 
Makuta; Maharashtra; Tamil 
Nadu. 

Occurrence in present study: 
Delhi: Pusa campus, Sunder 
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Asche and Wilson 1990: 34. 
Sogatodes assimilis Yang 1989: 178 

University 

 

nursery; Arunachal Pradesh: 
Pasighat 

Genus Terthron Fennah 1965: 55 Type species: Delphax anemonias Kirkaldy 1907:159 

*Terthron albovittatum (Matsumura)  
Dicranotropis albovittata (Matsumura) 
1900: 269 
Liburnia albovittata, Matsumura 1931: 269 
Sogota albovittata Esaki, 1932: 2241 

Type locality: 
Japan 

 

Distribution: India: Andhra 
Pradesh  

Occurrence in present study: 
Andhra Pradesh: Tirupati; 
Maharastra: Malkhed forest; 
Uttarkhand: Hawalbagh 

Genus Toya Distant 1906  Type species: Toya attenuata Distant 1906: 417 
Himeunka Matsumura and Ishihara 1945 (Type species Unkana kushiana Matsumura, 1945 in 
Matsumura and Ishihara 1945: 70): Synonymy made by Anufriev 1977: 865. Removed from synonymy 
by Kuoh et al., 1981: 190. 
Metadelphax Wagner, 1963 (type species Delphax propinqua Fieber, 1866): Synonymy made by Fennah 
1964: 142 (by implication; type species moved to Toya); Nast 1972: 65, Linnavuori 1973: 107 (generic 
synonymy listed). Removed from synonymy by Ding 2006: 511; Gonzon and Bartlett 2007. 

*Toya nigra (Crawford, 1914)  
Megamelus erectus Crawford, 1914: 624. 
Delphacodes axonopi Fennah, 1945: 434 
Delphacodes nigra (Crawford, 1914), new 
combination and emendation by Muir and 
Giffard, 1924: 32. 
Delphacodes axonopi Fennah, 1945: 434-
435, fig. 107-110, synonymy by Gonzon and 
Bartlett 2007: 224. 

Type locality: 
Mexico: Jalapa 

 

Occurrence in present study: 
India: Maharastra: Malkhed 
forest; Uttarkhand: Hawalbagh 

*Toya tuberculosa (Distant, 1916) 
Liburnia varia Hesse, 1925 previous 
combination of Delphacodes varia (Hesse, 
1925) according to Muir (1929): 220 
Delphacodes varia (Hesse, 1925) previous 
combination of  Toya varia (Hesse, 1925) 
according to Fennah (1964): 142 
Toya terryi (Muir, 1917) synonym of Toya 
tuberculosa (Distant, 1916) according to 
Fennah (1975): 117 
Liburnia tuberculosa Distant, 1916 previous 
combination of Toya tuberculosa (Distant, 
1916) according to Fennah (1976): 269 
Toya varia (Hesse, 1925) synonym of Toya 
tuberculosa (Distant, 1916) according to 
Fennah (1976): 269 
Toya hispijimena Asche, 1980 synonym of 
Toya tuberculosa (Distant, 1916) according 
to Asche (1988): 224 
Toya terryi (Muir, 1917)  status revivisco 
according to Ding (2006): 506 
Delphacodes terryi Muir, 1917 previous 
combination of Toya terryi (Muir, 1917) 

Type locality: 
Sri Lanka: 
Hakgala 

Type 
deposited: 
BMNH 

Occurrence in present study: 
India: Karnataka: Bidar 

 

Genus Unkanodes Fennah, 1956 Type species: Unkana sapporona Matsumura 1935: 74 
Elymodelphax Wagner, 1963: 167 (type Liburnia excisa Melichar, 1898); Synonymy by Dlabola 1965: 
86. 
Chilodelphax Vilbaste, 1968: 26 (subgenus; type species ‘Unkanodes silvatica’ Vilbaste, 1968: 26); 
status revised to genus by Kwon (1982), returned to subgenus by Anufriev and Emeljanov 1988: 409. 
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Uncanodes Fennah, 1956; Missp. By Dlabola, 1965: 86. 

* Unkanodes latespinosa (Dlabola, 1957)  
Calligypona latespinosa Dlabola, 1957: 33 

Type locality: 
Afghanistan 

Type 
deposited: 
National 
museum, 
Prague 

Occurrence in present study:  
India: Himachal Pradesh: 
Kalpa, Kinnaur; Ladakh: Leh 
 

* Species and genera included in the present study 

4.2. Keys to Delphacidae  

4.2.1 Key to the subfamilies of the Indian Delphacidae  

 
1. Hind tibial spur quadrangular/rounded in cross section, with row of short bristles on edge, without 

teeth on inner   margin…………………………………………………………..Asiracinae: Ugyopini 
-   Hind tibial spur flattened, dilated, foliaceous with or without teeth on inner margin…………….......2 
2. Antennae elongate with pedicel almost twice as long as scape.…………….....Vizcayinae: Vizcayini 
-  Antennae terete, not elongate, if elongated and foliaceous, pedicel shorter than scape…………...…..3 
3. Hind tibial spur with or without teeth on hind margin, if without teeth well developed penis guide 

present………………………………………………………………………………….....Delphacinae 
- Hind tibial spur with numerous teeth on hind margin, aedeagus with well developed phallobase, 

aedeagus slender freely movable within phallobase, phallobase shorter than aedeagus and bearing 1-2 
apical vental hook…........................................................................................................Stenocraninae 
 

4.2.2 Key to the Tribes of Delphacinae of India 

1. Post-tibial spur without teeth on hind margin……………………...........................Tropidocephalini 
-   Post-tibial spur with teeth on hind margin…………………..……………..……………...Delphacini 
 
Tribe Delphacini 
4.2.3 Key to the genera of the tribe Delphacini  
1. Hind basitarsomere with 1-5 teeth (Plate 1C)..........................….……………..... Nilaparvata Distant 
 -  Hind basitarsomere without teeth………………………………….. ……………….………...……...2 
2. Median carina forked beyond base of frons (Fig. 14E, 14F, 14G)…. ……….………...................…..3 
-   Median carina not forked, or forked before frons (Fig. 13C, 13D)..……….. ………………………10 
3. Antennal scape triangular (Fig. 14F, 14G)….…………………. .……………. Perkinsiella Kirkaldy 
-  Antennal scape not triangular (Fig. 13I, 14F).......… ……………….…….……………………..…….4 
4. Black species, forewings with prominent black granules, antennal scape black (Fig. 1A-E, 2B-C, 3K-

L, 7A-B, 7H 7F)……………………………………………………………………………….……....5 
-  Forewing veins not granulated/granules not prominent, antennal scape not black (Fig. 1K, 2K-L, 3E-

F, 7H, 8B,  8F,)………………………………………...........................................................................8 
5. Fore and middle femur and tibia enlarged (8H, 14H), hindlegs long without enlargement, 

mesonotum triangular (Fig. 11H,)…...………..….…………………………...Phyllodinus Van Duzee 
-  Fore and middle femur and tibia not enlarged, antennal scape fuscous, mesonotal disc tumid in dorsal 

view (Fig.    1A-E, 2A-B, 7A-B, 7H)…………………….……... ………………………………...….7 
7. Larger species of 4.5- 5mm long (Fig. 2B-C, 7I), ventral margin of the pygofer with a pair of long 

median processes (Fig. 24D) …………..…….……………..…Mahmutkashgaria (Ding and Chen) 
-  Small species of 3.5-3.8mm long (Fig. 1A-E, 7A-B); Ventral margin of pygofer without any process 

(Fig. 16D, 17E)………………..... ……………………………………………………Cemus Fennah 
8. Size >4mm (Fig. 3E-F); pygofer without any process (Fig. 32E) and anal tube/segment 10 without 

spine-like processes (Fig. 32B)…………………... …………….……………...Peregrinus Kirkaldy 
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-  Size 3.5 mm; basal abdominal notum with circular yellow patch (Fig. 1K, 2K-L), pygofer with or 
without process (Fig. 20C, 28E) and segment 10 with latero-apical process (Fig. 21F, 29C)  
…..……………………………………………………………………………………………………9 

9. Frons, genae, clypeus and thorax stramineous, abdomen black (Fig. 1K, 2K-L), segment 10 with 
short ventrall directed spine-like process (Fig. 29C)………… …………….......Neycheuma Fennah 

-  Frons, genae, clypeus, mesonotum except tip, abdomen black (Fig. 1K); segment 10 with sinuate 
latero-apica processes (Fig. 21F)…………………….............................................Falcotoya Fennah 

10. Vertex pointed apically, extending beyond compound eyes (Fig. 10C, 10E, 11I)………………....11 
      Vertex blunt apically and not extending beyond compound eyes (Fig. 10L, 10L, 

11D)......………………………………………………………………………..…….…….............13 
11. Vertex long, apically pointed and extending beyond compound eyes; median carina raised at base 

(Fig. 11I)…………………….……………….......................................................Sardia Melichar 
-    Vertex long, broad and progressively converging not pointed as above; median carina not  raised, 

frons broad and widest at apex(Fig. 10C, 10E)……...…………………………. ……………….....12 
12. Creamy white to pale yellow (Fig.1I-J); forewings hyaline with black borderd apical margin, 

abdomen creamy white in basal half and black in distal half (Fig. 7E), aedeagus with or without 
basal process (Fig. 20C)……………………………………………………………..Eoeurysa Muir 

-   Hyaline to testaceous; forewings hyaline without any markings, abdomen black (Fig. 1F-G), 
diaphragm medially modified into a thickened broad arch (Fig. 18G); parameres margins parallel, 
reaching to laterodorsal angles of pygofer (Fig. 18A, 18F)……………………….Chloriona Fieber  

13.  Mesonotum with a longitudinal white vitta (Fig. 10K, 10L, 11D, 11L, 12A-D)………………..…14  
 -     Mesonotum without longitudinal white vitta (Fig. 10D, 10H, 11C, 11J, 12E)……………………20 
14. Latero-apical processes of segment ten long, expaned to reach near or medio- ventral margin of 

pygofer (26A, 27H)………………………………………... ……………………………………...15 
-    Latero-apical processes of segment ten short, not reaching the medio-ventral margin (31G, 38D, 

39C, 40C, 41C, 42C, 43C)….…………………………………………....………………………...16 
15. Aedeagus long tubular with acute apex; without basal process (Fig. 26C). Miranus Chen and Ding 
 -  Aedeagus short, curved ventrally; with basal process (Fig. 27B).... …………….. Neukanodes Yang 
16. Aedeagus twisted with rows of teeth (Fig. 39B, 40B, 41B)….… ….………...….. Sogatella Fennah 
 -    Aedeagus tubular with or without teeth (Fig. 38B, 40B).…………………… …………………....16 
16. Large species (4.2- 5mm) (Fig. 3D, 4D-E), light yellow to stramineous with white longtitudinal 

stripe along   median carina of frons to scutellum tip (Fig. 11D, 11K)…….. …………………….17 
 -   Medium to small species (3.5-3.7mm) (Fig. 4L, 5A, 5B, 5E), thoracic notum black to brown with 

straminous intercarinal area (Fig.12C, 12D, 12G)...........................................................................18  
17. Aedeagus tubular, apical third sharply turned down without teeth (Fig. 38B), paramere long with 

truncate or tapering apex (Fig. 38C), ……………………………....……………….Sogata Distant 
- Aedeagus tubular, up-curved with a row of subapical processes (Fig. 31B, 31C) 

……………………………………………………………………………....Parasogata Zhou et al., 
18. Armature of diaphragm arched like inverted V shaped (Fig. 42D), parameres forked at apical end 

(Fig. 42E) ……………………...…………………………………….Tagosodes Acshe and Wilson  
 -    Armature of diaphragm expaned V shaped (Fig. 43E, 44E) parameres not forked at apical end (Fig. 

41D, 42D)…………………………………………….....................................................................19 
19.  Aedeagus long tubular, upturned to an elbow shape (Fig. 46B), paramere flattened with deeply 

curved apex (Fig.47D) ……………………..……………………...……………Unkanodes Fennah 
 -     Aedeagus deeply curved inside (Fig. 43B), paramere not deeply curved apex (Fig. 43D)….............. 

……………………………………………………………………………………..Terthron Fennah 
20.  Mesonotum completely black except tip of scutellum (Fig. 10D, 11C, 11J). …………………….21 
 -     Mesonotum may or may not black (Fig. 10G, 10J, 12E-F)……………..........................................24 
21. Wings without claval pterostigma (Fig. 4C); armature of diaphragm convex (Fig. 37C), Parameres 

blunt without modified……………………………...……………………………..Shadelphax Ding 
       Wings with claval pterostigma (Fig. 1H, 2A, 3B), armature of diaphragm sinuate (Fig. 19D, 23C, 

30D), parameres modified differently………………………………………..................................22 
22. Parameres bilobed (Fig. 30G), aedeagus with a basal fold like extension (Fig. 30B) 

…...…................ ………………………………………………………..……….Opiconsiva Distant 
-     Parameres not bilobed (Fig. 19E, 23F), aedeagus with basal extension but not foldlike (Fig. 19B, 

23B)..................................................................................................................................................23 
23. White broad transverse band towards posterior margin of pronotum, basal margin black (Fig. 10D), 

median carina of frons black, lateral carina with distinctive white suffusion (Fig. 
13D)…………………………………………………...……………………….Coronacella Metcalf 
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-    Pronotum white with distinct black fascia behind compound eyes (Fig. 11H); median carina of frons 
white along with lateral carina (Fig. 13H) …………….....................................Laodelphax Fennah 

24. Latero-dorsal angle of the pygofer expanded in caudal view with apices inflected ventromedially 
(Fig. 22D, 25D) ………………………….……………………………….………………………..25 

-    Latero-dorsal angle of of the pygofer not expanded as above, if expanded not inflected, armature 
margin wavy (Fig. 44D, 45D)…………………………...…….………………………Toya Wagner 

25. Armature of diaphragm bilobed or trilobed (Fig. 25D) ………...…………….Metadelphax Wagner 
-     Armature of diaphragm single lobed (Fig. 22D)…………….................................Harmalia Fennah 
 
 
 
4.2.4 Key to the genera of the tribe Tropidocephalini  
1. Antennae elongate, foliaceous with a median ridge, pedicel of antennae shorter than scape (Fig. 12L, 

15L)……..……..............................................………………………………………Purohita Distant 
-  Antennae short, not foliaceous (Fig.12H, 12I, 12J, 12K, 12M, 12N)…………………………………2 
2. Head distinctly narrower than pronotum, basal compartment of vertex triangular, antennae not 

elongated (Fig. 12L, 12M, 12N)………………………………………………...Tropidocephala Stal 
-   Head almost as broad as pronotum; vertex quadrate or nearly so (Fig.12H, 12I, 12J)………..……...3 
3. Postclypeus in profile strongly bent at right angle to frons (Fig. 9H, 9I) ………………………..…...4 
-  Postclypeus in profile in the same plane as frons, or curved caudad but not at right angle to frons 

(Fig.8G), anterior margin of vertex evenly rounded or truncated (Fig.12J, 12K) 
…………………………………………………………...……….. Bambusiphaga Huang and Ding 

4. Longitudinal whitish stripe bordered with blackish brown bordered, extend along midline from apex 
of postclypeus to end  of mesonotum (Fig.12H), frons in midline more than 2X wider than 
maximum width (Fig.15H) ……………………………………………………………………………………Arcofacies Muir 

-  Longitudinal whitish stripe absent (Fig.12I), frons in midline about 1.4 times wider than maximum 
width (Fig. 15I)……………………………………….........................................Arcofaciella Fennah  

 

Key to the delphacids complex in rice agroecosystem in India. 

  The delphacid complex is huge in agroecosystem, in rice ecosystem itself, around 65 

species will occur. Among them Delphacini genera Nilaparvata, Sogatella, and Laodelphax 

are most economically important as pest and vectors of rice diseases (Heong, 2009). Here we 

gave the key for 12 species of delphacids that commonly occurring in rice fields of India. 

1. Hind basitarsomere with 1-5 teeth (Plate. 1C) ……………………………………….……………….2 
-   Hind basitarsomere without teeth ……………………………………….……....................................3 
2. Diaphragm without median process (Fig. 28E); aedeagus upturned (Fig. 28B)  ……………………   
………………..………………………….….…………………………………Nilaparvata lugens (Stal) 
-  Diaphragm with median process; aedeagus asymmetrical with two rows of lateral marginal teeth 

……………………………………………………..………………………Nilaparvata bakeri (Muir) 
3. Median carina forked beyond base of frons (Fig.14E, 14F, 14G) ……………………………………4 
-   Median carina not forked, or forked before frons (13D, 13H)………………………………............. 5 
4. Antennal scape triangular (Fig.14F), medioventral margin of pygofer with broad ventral processes 

(Fig. 33D), lateroapical processes segment 10 long (Fig.33C)………. Perkinsiella insignis (Distant) 
-   Antennal scape not triangular (Fig.14E), medioventral margin of pygofer without ventral processes 

(Fig.32E), lateroapical processes of the segment 10 absent (Fig. 32B).Peregrinus maidis (Ashmaed) 
5. Pronotum white to stramineous with black fascia behind compound eyes, mesonotum completely 

black except at tip of scutellum (Fig. 10D, 10H) ...........…..…………………………….....................6 
-  Pronotum with or without transverse white band if present, mesonotum with a longitudinal white 

vitta (Fig. 10J, 11L, 12A, 12B, 12C, 12D) …………………………………………...……………….7 
6.  White broad transverse band towards posterior margin of pronotum, basal margin black (Fig.10D), 

median carina of frons black, lateral carina with distinctive white suffusion (Fig. 13D)…………….... 
………………………………………………………….......……..Coronacella sinhalana (Kirkaldy) 

-  Pronotum white with distinct black fascia behind compound eyes (Fig. 10H), forns black with 
distinct white median and lateral carina (Fig. 13H)…..…….……….. Laodelphax striatellus (Fallen) 

7. Mesonotum without a longtitudinal white median band (Fig. 10J), forewing without any marking 
towards apical margin (Fig. 7J) ……………………….…………..Metadelphax propinqua (Fieber) 
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-   Mesonotum with a longitudinal white median band (Fig. 11L, 12A, 12B, 12C, 12D), aedeagus 
twisted with rows of teeth or tubular with teeth towards the apex (Fig. 39B, 42B, 
43B)………………………………………………………………………………………………….8 

8.  Lateral area of thoracic notum dark (Fig. 12C, 12D), aedeagus may or may not tubular  with few 
spines (Fig. 43B, 42B) ……………………………………………………..………………………...9 

 -   Lateral area of thoracic notum light to dark (Fig. 11L, 12A, 12B), aedeagus twisted with rows of 
teeth (Fig. 39B, 40B, 41B) ..................................................…..…………………………………....10 

9. Aedeagus tubular and tapering towads apex, dorsally curved (Fig. 42B), wing with claval pterostigma 
(Fig. 4L)................................................................................................ Tagosodes Pusanus (Distant) 

-  Aedeagus deeply curved to form longer and shorter lobe distally (Fig. 43B), wing without claval 
    pterostigma (Fig. 5B) ………….………………………………..Terthron albovittatum (Matsumura) 
10. Forewing hyaline with distinct claval pterostigma (Fig. 4F); Frons, genae and clypeus black (Fig. 

14L); Pygofer with a stout process on ventral margin (Fig. 39D)….….Sogatella furcifera(Horvath)  
 -   Forewings without claval pterostigma (Fig. 4H, 4J); pygopher ventral margin without distinct 

process (Fig. 40C, 41C) …………………………………………………………………………….11 
11.  Frons, genae and clypeus stramineous (Fig. 15A); forewing with a light brown suffusion at the anal  

margin (Fig. 9A) …………....…………………...………………..…Sogatella kolophon (Kirkaldy) 
-      Frons and clypeus pallid stramineous with dark fuscous genae (Fig. 15B); forewing hyaline without 

any markings(Fig. 9B)…... …..…………………..………………………… Sogatella vibix (Haupt) 
 

4.3. Description 

Genus Cemus Fennah  
Type species: Cemus leviculus Fennah, 1964: 147 

Amended diagnosis: Black. Head including compound eyes as wide as pronotum. Lateral 

carinae shallowly convex. Frons longer than broad, widest at level of ocelli. Rostrum reaching 

hind coxae. Antennal scape longer than broad, second segment almost 2x as long as first 

segment. Thorax tricarinate, fuscous except carinae, mesothorax raised. Lateral carinae of 

pronotum not reaching hind margin. Legs fuscous, post-tibial spur with toothed hind margin 

pale compared to other segments. Male pygofer ventrally long, caudal margin truncate with 

median lobe-like projection. Diaphragm with a V shaped excavation medially. Parameres 

narrow not broad. Aedeagus elongate, asymmetrical. 

Remarks: The genus can be easily distinguished by the dark grey to black habitus, wings 

veins ornamented with prominent black granules and asymmetrical aedeagus. Externally very 

similar to the genus Mahmutkashgaria (Ding and Chen), however the earlier can be 

differentiated by the smaller habitus and absence of median process of the pygofer. 

Key to the species of Cemus Fennah 

1. Subapical outer angle parameres greately produced to form a convex apical curve (Fig. 16F). 
Aedeagus tubular with paired lobe-like subapical process; left process hooklike apically (Fig. 16B)  
…………………………………………………………………………………….…....Cemus sauteri 
(Muir, 1971) 

-  Parameres flattened, sinuate with outer mesal margin deeply curved (Fig. 17F). Aedeagus tubular 
with paired lobe-like subapical process with basal finger like projection on ventral margin (Fig. 
17D), ……………………………………………………………………………Cemus zhitus Kuoh, 
1981 
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Cemus sauteri (Muir, 1917) [Fig. 1A, 1B, 1C, 7A, 10A, 13A, 16A-F, 55A-D] (New 
record) 

 Phyllodinus sauteri Muir 1917:319 

     Dark grey to black; vertex black; frons dark fuscous with prominent carinae, white 

spots on intercarinal areas; eyes, pronotum mesonotum, and abdominal tergites darker 

than remaining. Antenna dark fuscous. Thorax black with light carina; lateral angle of 

pronotum off white. Tegulae creamy white; Fore wings hyaline, dark claval 

pterostigma, apically light U shaped brown suffusion; veins with regularly placed 

granules. Brachypterous similar in appearance to macropterous except in 

sclerotization of wing (Fig. 1A, 1B, 1C, 7A, 10A, 13A).  

Head including eyes 1.2x width of pronotum; in dorsal view  slitely concave in front, 

crown length 0.2x width across eyes (Fig. 1A, 10A). Frons widest medially, median 

carinae forked far below frons. (Fig. 13A). Fastigium round in lateral view. Pronotum 

5.2x wider than long; lateral carinae not reaching hind margin, scutellum 1.2x wider 

than long. (Fig. 7A).  

Male genitalia [Fig. 16A-F]: Pygofer 1.2x longer than wide (Fig. 16E) diaphragm 

well developed with median V shaped excavation (Fig. 16D). Segment ten and elevan 

1.1x longer than wide with 0.3x spine like short lateroapical processes; segment 

elevenshort (Fig. 16C). Parameres 5.8x longer than wide; subapical outer angle 

greately produced into convex apical curve (Fig. 16F). Aedeagus 1.8x longer than 

wide; tubular, with paired lobe-like subapical process; left process hooklike apically; 

gonopore apical. (Fig. 16A, B).   

Female genitalia (Fig. 55A-D): Valvulae I in lateral view (Fig. 55A, B), dorsal 

sculptured area extending from middle portion to apex of blade; ventral apical 1/4th 

area even and translucent. Valvulae II (Fig. 55C, D), in lateral view, dorsal margin 

cancave, distal half with serrations terminating into stout spine apically; ventral 

margin translucent with sculptured apical teeth. 

Measurements (mm). Male 3.7 long, 0.7 wide across eyes, 0.5 wide across hind 

margin of pronotum.  Female 3.9 long, 0.7 wide across eyes, 0.5 wide across hind 

margin of pronotum.  

Material studied. INDIA: Himachal Pradesh: 8♂, 10♀, Berthin, Bilaspur, 

(31°21'35.18"N 76°39'52.38"E) 08.x.2018 Akash, Niranjan (NPC). Karnataka: 9♂, 
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14♀, Bidar (17°55'16"N 77°29'54" E) 08.x.2018 Shashank P. R (NPC). Uttarkhand: 

29♂, 45♀ Hawalbagh (29°64'28"N 79°63'27"E) 25.xii.2018 Sunil (NPC). 

Remarks: Cemus sauteri is externally similar to C. zhitus but can be differentiated by 

aedeagus subapical process without basal finger like projection on ventral margin. 

This species is new record to India, earlier it was recorded from China, Japan, Fiji, 

Srilanka and Australia. 

Cemus zhitus Kuoh, 1981 [Fig. 1D, 1E, 7B, 10B, 13B, 17A-F, 55E-H] (New 
record) 
      Cemus zhitus Kuoh, 198l : 423 

       Dark grey to black; vertex black; frons dark fuscous with prominent carinae, 

white spots on intercarinal areas. Eyes, pronotum, mesonotum, and abdominal tergites 

darker than remaining. Antenna dark fuscous. Thorax black with light carina. Lateral 

angle of pronotum off white. Tegulae creamy white. Fore wings hyaline, with dark 

claval pterostigma, apical light U shaped brown suffusion; veins with granules. 

Abdomen black. (Fig. 1D, 1E, 7B, 10B, 13B) 

Head including eyes 1.2x width of pronotum, in dorsal view slitely concave in front, 

crown length 0.2x width across eyes (Fig. 1D, 10B). Frons widest medially, median 

carinae forked far below frons (Fig. 13B). Fastigium round in lateral view (Fig. 7B). 

Pronotum 5.2x wider than long; lateral carinae not reaching hind margin. Scutellum 

1.2x wider than long; carina light (Fig. 10B).  

Male genitalia (Fig. 17A-F): Pygofer 1.3x longer than wide with well developed 

diaphragm with median V shaped slit (Fig. 17E). Segment ten and including segment  

elevan  1.6x longer than wide along with 0.4x spine like lateroapical processes; 

segment elevenshort (Fig. 17C). Parameres 5.6x longer than wide; flattened, sinuate 

with outer mesal margin deeply curved (Fig. 17F). Aedeagus 1.6x longer than wide; 

tubular with well developed paired lobe-like subapical process along with basal finger 

like projection on ventral margin, gonopore apical. (Fig. 17A, D). 

Female genitalia (Fig. 55E-H): Valvulae I (Fig. 55E, F) in lateral view, broader, 

dorsal sculptured area extending from sub-basal portion to apex of blade; ventral area 

membranous and translucent. Valvulae II (Fig. 55G, H), in lateral view, dorsal margin 

basally cancave, distal half with serrations, apex acute with ventral-lateral serrations; 

ventral margin translucent. 
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Measurements (mm). Male 3.8 long, 0.8 wide across eyes, 0.6 wide across hind 

margin of pronotum. Male 3.9 long, 0.8 wide across eyes, 0.6 wide across hind 

margin of pronotum.  

Material studied. INDIA: Himachal Pradesh: 8♂, 11♀ Palampur, CSK-HPKV, 

(32°10'03.0"N, 76°54'65.0"E) 10.viii.2018, Sweep net Coll. Niranjan (NPC); 7♂ 5♀, 

Nauni, (30°85'70"N, 77°16'74"E) 14.vii.2017, Sweep net, Mercury vapour light trap 

Coll. Ramya (NPC).  

Remarks: Cemus zhitus is morphologically similar to C. sauteri but the earlier can be 

differentiated by the aedeagus tubular with well developed paired lobe-like subapical 

process along with basal finger like projection on ventral margin; parameres flattened, 

sinuate with outer mesal margin deeply curved. This species is new record to India, 

earlier it was recorded from China. 

Chloriona Fieber, 1866 (New record) 
Type species: Chloriona unicolor (Herrich-Schaffer, 1835): 66 

Amended diagnosis: Stramineous to green. Head including eyes narrower than 

pronotum. Vertex projected infront, as long as wide at base. Frons tricarinate, broad, 

widest at distal end, median carina forked before frons. Gena, clypeus concolourous 

with frons. Rostrum reaching to meso-trochanters. Antennae cylindrical, basal 

segment longer than wide, shorter than second segment. Thorax concolourous with 

body, carina evanescent. Forewings hyaline without any markings. Pygofer very 

short, opening wider than long, without medioventral process, diaphragm arched 

medially. Parameres slender, divergent, both margins parallel, reaching to laterodorsal 

angles of pygofer. Segment 10 ring-like, lateroapical processes absent. Aedeagus 

short, tubular, armed with teeth. 

Remarks: The genus is new record to India, collected from Leh region of Ladakh, 

earlier it was recorded from Southern palearctic countries except India. The genus 

Chloriona is closely associated with genus Sogata Distant can be differentiated by the 

converging vertex, parameres reaching the laterodorsal angles of pygofer.  

Chloriona unicolor (Herrich-schaffer, 1835) [Fig. 1F, 1G, 7C, 10C, 13C, 18A-G, 
55I-L] 

Delphax unicolor Herrich-Schaffer, 1835: 66 
Chloriona oranensis Matsumura, 1910:  629 
Chloriona edwardsi  Le Quesne, 1960: synonym noted Nast 1987: 629 
Chloriona canariensis Lindberg, 1954: synonym by Asche 1982: 137 
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Yellow to stramineous. Vertex stramineous. Frons pale yellow with light carina. 

Gena, clypeus concolourous with frons; rostrum stramineous. Antenna pale yellow 

with black hairs. Thorax stramineous with light carina. Pronotum tricarinate, lateral 

carina not reaching hindmargin. Forewings hyaline with regularly placed hairs on 

veins. Abdomen black mosaic with yellow strips on tergum (Fig. 1F, 1G, 7C, 10C, 

13C). 

Head including eyes 0.8x width of pronotum; triangular in front. Vertex length 0.4x 

width across eyes; converging anteriorly (Fig. 1F, 1G, 10C). Frons broad, subapically 

widest; median carina forked at frons. Clypeus as wide as frons basally, rostrum 

surpassing mesocoxae not attaining hindcoxae. Antenna terete (Fig. 13C). Fastigium 

rounded in lateral view (Fig. 7C). Pronotum 4.3x wider than long; evanescent carina, 

lateral carinae diverging not reaching hind margin. Scutellum 1.1x wider than long; 

carina not conspicuous (Fig. 10C).  

Male genitalia (Fig. 18A-G): Pygofer 0.6x wider than long; diaghragm arched 

medially (Fig. 18G). Segment ten and including segment eleven as long as wide 

lateroapical sinuate processes; segment elevenshort and inconspicuos (Fig. 18D). 

Parameres 4x longer than wide; slender, divergent, both margins parallel, reaching to 

laterodorsal angles of pygofer (Fig. 18F). Aedeagus 3.5x longer than wide; flattened, 

ornamented with subapical spines at base of gonopore; dorso-apical gonopore (Fig. 

18B, 18C).  

Female genitalia (Fig. 55I-L): Valvulae I in lateral view (Fig. 55I, J) broader basally, 

apically sharper; ventral area membranous and translucent. Valvulae II (Fig. 55K, L)) 

in lateral view, with irregular sculpturing in distal 2/3rd also bearing dorsal teeth (35-

37) apical 2/3rd except basally 

Measurements (mm). Male 4.9 long, 0.6 wide across eyes, 0.7 wide across hind 

margin of pronotum. Female 5.1 long, 0.7 wide across eyes, 0.8 wide across hind 

margin of pronotum.  

Material studied. INDIA: Ladakh; 8♂ 9♀ Leh, (34°09'9.32"N 77°34'37.38" E) 

15.viii.2018, Sweep net Coll. Naresh Meshram (NPC). 

Remarks: Chloriona unicolor is recorded first time from India earlier this species 

was recorded from China, Europe, Russia and Middle East. It can be easily 

distinguish by other species of the genus by the larger, testaceous habitus; parameres 
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slender, both margins parallel, reaching to laterodorsal angles of pygofer; aedeagus 

ornamented with subapical spines at base of gonopore. 

Genus Coronacella Metcalf  
      Type species:  Kelisia kirkaldyi Muir 1917: 329 

Amended diagnosis: Black. Head including compound eyes slitely narrower than 

pronotum. Vertex as long as wide with black intercarinal areas. Frons, gena black 

with keeled median carinae. Clypeus off white, rostrum attaining mid-coxae. Antenna 

stramineous with second segment longer than first. Thorax with white longtitudinal 

band on posterior 3/4th  of pronotum, mesonotum black except at scutellum tip. 

Forewings hyaline with distinct claval pterostigma. Pygofer short with well developed 

diaphragm; Aedeagus tubular with broad base. 

Remarks: The genus Coronacella externally similar to Laodelphax Fennah. The 

genus with black species and cryptic in nature. It can be differentiated by the tubular, 

broad based aedeagus and short pygofer with well developed diaphragm. 

Coronacella sinhalana (Kirkaldy) [Fig. 1H, 7D, 10D, 13D, 19A-E] 
Liburnia frontalis Melichar 1903:100 
Delphacodes sinhalanus Kirkaldy 1906: 156 
Kelisia kirkaldyi Muir 1917: 329 
 

White and black; vertex off-white with black intercarinal area. Frons and gena  black 

with white teral carinae with suffusion on inner side; median carina black; clypeus 

off-white. Pronotum creamy white, with black fasciae, mesothorax dark brown except 

at hind margin of scutellum. Tegulae creamy white to black. Fore wings hyaline with 

dark claval pterostigma (Fig. 1H, 7D, 10D, 13D) 

Head including eyes 0.8x width of pronotum, in dorsal view nearly quadrate with 

emarginate carinae. Vertex length 3.1x width across eyes, median carina forked 

before frons (Fig. 1H, 10D). Frontoclypeus broad, frontal suture extending onto 

vertex.  Frons equal width throughout, median carina black and lateral carina with 

white suffusion (Fig. 13D). Fastigium nearly round in lateral view (Fig. 7D). 

Pronotum 3.6x wider than long; scutellum 1.4x wider than long (Fig. 10D).  

Male genitalia (Fig. 19A-E): Pygofer 1.5x longer than wide with well defined ventral 

margin, diaphragm conspicous (Fig. 19D). Segment ten and eleven combinedly short 

with 0.5x slitely curved lateroapical processes; segment elevenmoderately long (Fig. 

19C). Parameres 4.7x longer than wide; convergent apically with medially curved 
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inner margins (Fig. 19E). Aedeagus 4.5x longer than wide; tubular with broad base 

and three spines on dorsoapical end; gonopore apical (Fig. 19A, B).   

Material studied: India: Andra Pradesh; 5♂ Tirupati, (13°62'88"N, 79°41'92" E) 

28.ii.2018, Mercury vapour light trap coll. Rajagopal (NPC).  Delhi, NCR; New 

Delhi: 30 ♂ Sunder nursery (28°35'43"N 17°14'41"E), 10.xiii.2018, and Pusa Campus 

(28.6374° N, 77.1629° E), 14.xiii.2018, Sweep net, Mercury vapour light trap Coll. 

Naresh Meshram (NPC). Maharashtra; 7♂ Chikhaldara forest (21°24'16.8"N 

77°20'39.0"E), 19.xii.2017, Sweep net, Mercury vapour light trap Coll. Naresh 

Meshram (NPC).  

Measurements (mm): Male 2.7 long, 0.5 wide across eyes, 0.4 wide across hind 

margin of pronotum.  

Remarks: This species externally similar to Laodelphax stiatellus in appearance and 

can be diffentiated by the black median carinae of frons, aedeagus tubular with broad 

base with three spines on dorsoapical end. 

Genus Eoeurysa Muir 1913 
 Type species:  Eoeurysa flavocapitata Muir, 1913: 249 

 

Amended diagnosis: Habitus black to white. Head including eyes narrower than 

pronotum. Vertex as long as wide at base, Y-shaped carina distinct, apicaly 

converging with rounded margin. Frons slightly elongate medially, widest at apex, 

flattened, median carina prominent and forked before frons. Clypeus at base as wide 

as apex of frons. Rostrum reaching to meso-coxae. Antennae terete, surpassing 

frontoclypeal suture. Pronotum with lateral carinae attaining hind margin. Segment 10 

(anal segment) ring like with or without short latero-apical processes. Pygofer with 

laterodorsal angle not produced, in posterior view opening wider than long, 

medioventral process absent; diaphragm moderately wide, dorsal margin protruding 

into a plate to connect base of suspensorium. Aedeagus tubular. Suspensorium 

elongate quadrate, circular at ventral half. 

Remarks: The genus can be distinguished by the apically converging vertex and 

forewings held roof like over the body. Pygofer in posterior view with opening wider 

than long, medioventral process absent; diaphragm moderately wide. Aedeagus 

tubular with or without a basal process 

Eoeurysa sagitta sp. nov. 1 [Fig. 1I, 1J, 7E, 10E, 13E, 20A-H, 55 M-P] 
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Creamy white to pale yellow. Vertex, frons, gena and clypeus concolorous with 

thorax. Frontal carina prominent. Antennal monochrome with vertex. Thorax creamy 

white with light yellow carina. Pronotum and mesonotum with light stripes and 

carina. Tegulae with thoracic notum. Forewings hyaline, apical margin black. 

Abdomen creamy white in basal half and black in distal half (Fig. 1I, 1J, 7E, 10E, 

13E). 

Head including eyes 0.9x width of pronotum, slitely narrower than pronotum. Vertex 

length 0.4x width across eyes, Y shaped carina distinct (Fig. 1J, 10E). Frons longer 

than wide, progressively widening to widest at apex, median carina forked before 

frons. Clypeus base as wide as apex of frons, rostrum reaching meso-coxae, antennal 

terete, scape shorter than pedicel (Fig. 13E). Fastigium subtriangular in lateral view 

(Fig. 7E). Pronotum 3.1x wider than long; light carina. Scutellum 1.1x wider than 

long; light carina (Fig. 10E).  

Male genitalia (Fig. 20A-H): Pygofer 1.2x longer than wide; pygofer broad without 

any lateral expansion, medioventral processes absent, diaphragm moderately wide, 

dorsal margin protruding into a plate to connect base of suspensorium  (Fig. 20C, 

20H). Segment ten and eleven combinedly as long as wide, ring like with short 

processes; segment elevenmoderately long (Fig. 20E). Parameres 8x longer than wide; 

sinuate with acute apex in dorsal view, with mediolteral processes in lateral view (Fig. 

20F, G). Aedeagus 7.2x longer than wide; recurved subapicaly with round arrow head 

apex, basally ornamented with 1.8x long curved spinose process. Suspensorium very 

large, ventral two-thirds ring-like (Fig. 20A, 20D). 

Female genitalia (Fig. 55 M-P) Valvulae I (Fig. 55M, N) curved medially, pointed, 

with strigate sculpturing throughout. Valvulae II (Fig. 55O, P) shallowly curved, 

denticulate area confined to distal 3/4, denticles prominent, gradually becoming 

smaller distally, apex pointed, with serrations on ventral margin. 

Material Examined: INDIA: Himachal Pradesh; 5♂ 7♀ Una, Rampur (31°44'92"N 

77° 62'92"E) 22.ix.2018, Light trap, coll. Sunil, Niranjan (NPC) 

Measurements (mm). Male 3.7 long, 0.6 wide across eyes, 0.5 wide across hind 

margin of pronotum. Male 3.9 long, 0.7 wide across eyes, 0.5 wide across hind 

margin of pronotum.  
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Remarks: Eoeurysa sagitta sp. nov. 1 is closely related to E. arundina Kuoh and 

Ding, especially based on the basal process of aedeagus, and can be differentiated by 

flattened body, progressively broadening frons and aedeagus recurved subapically 

with round arrowhead apex, basally ornamented with long curved spinose process.  

Falcotoya Fennah, 1969 
Type species: Falcotoya aurinia Fennah, 1969: 40 
 

Amended diagnosis: Black. Head including eyes narrower than pronotum. Vertex 

stramineous, as long as wide, not projected infront of eyes. Frons rectangular, same 

width throughout, median carina forked far below frons. Antenna stramineous, 

cylindrical, second segment longer than first. Pronotum stramineous with prominent 

carinae. Mesonotum black. Forewings hyaline. Male pygofer with produced 

laterodorsal angle; diaphragm well developed with median lobe. Aedeagus tubular, 

sickle-shaped, ornamented with many teeth. 

Remarks : The genus is new record to India, it was earlier recorded from China. It 

contains small, black species, which are cryptic with other delphacids and it can be 

identified based on approximately sickle shaped aedeagus ornamented with small 

teeths on ventral margin 

Falcotoya daluoensis Ding (Fig. 1K, 7F, 10F, 13F, 21A-G) 
Falcotoya daluoensis Ding, 2006: 41 
 

Black; vertex stramineous. Frons, clypeus and gena black with yellow carinae. 

Pronotum stramineous with black fascia behind compound eyes. Mesonotum black 

with concolourous carinae. Tegulae stramineous. Abdomen black with yellow circular 

vitta at abdominal base. Fore wings hyaline with claval pterostigma (Fig. 1K, 7F, 10F, 

13F).  

Head including eyes narrower than pronotum. Vertex length 0.1x width across eyes; 

as long as wide (Fig. 1K, 10F). Frons rectangular; median carina forked at midlegnth 

of eyes. Antenna stramineous (Fig. 13F). Fastigium rounded in lateral view (Fig. 7F). 

Pronotum 3.1x wider than long; tricarinate, lateral carinae reaching to hind margin. 

Scutellum 1.4x wider than long; carinae not conspicuous (Fig. 10F).  

Male genitalia (Fig. 21A-G): Pygofer 1.1x longer than wide with well developed 

diaphragm having sinuate median process; laterodorsal angle slitely produced (Fig. 

21C, E). Segment ten along with segment elevan 1.4x longer than wide along with 
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0.04x lateroapical processes; segment elevenshort (Fig. 21F). Parameres rectangular, 

3x longer than wide, sinuate inner margin with basal extension, flattened apex (Fig. 

21G). Aedeagus 2.3x longer than wide; tubular, sickle shaped with rows of spines; 

gonopore apical with basal few spines (Fig. 21A, B).   

Measurements (mm). Male 1.7 long, 0.3 wide across eyes, 0.3 wide across hind 

margin of pronotum.  

Material studied. INDIA: Maharashtra: 5♂, Amaravati (20°93'20" N, 77°75'23"E), 

10.xiii.2018, Sweep net, Mercury vapour light trap Coll. Akash (NPC); 10♂, 

Bramhanwada (19°34'31"N, 74°03'44"E), 14.xiii.2018, Sweep net, Mercury vapour 

light trap Coll. Akash (NPC). Uttarkhand; 9♂, Ranichauri-KVK. (27°17'50"N 85° 

98'15"E) 07.x.2017, Sweep net Coll. Akash (NPC). 

Remarks: The species is new record to India and it was earlier described from China. 

This species externally similar to Laodelphax striatellus, but can be distinguished by 

the bifurcated median carina at base of frons and tubular aedeagus sickle shaped with 

rows of spines.  

Genus Harmalia Fennah 
Type species: Harmalia thoracica (Distant, 1916): 140 
 

Amended diagnosis: Dark brown to vermillion. Head distinctly narrower than 

pronotum. Vertex longer than broad at base, Y-shaped carina present, median carina 

emerginate, lateral carinae concave; apex pointed. Frons tricarinate, longer in middle 

than width at widest margin, median carina simple, intercarinal areas dark fuscous. 

Rostrum passing middle coxae and not reaching hind coxae. Thoracic notum 

tricarinate, lateral carina of prothorax not reaching hind margin. Pygofer slightly 

ventrally longer than dorsally, lateroapical angles produced and folded deeply. 

Segment ten with lateroapical process and segment eleven moderately. Parameres 

long and broadest at about basal half, apically bilobed or curved, Aedeagus 

cylindrical, moderately long. 

Remarks: This genus closely associated with Metadelphax Wagner but can 

differentiated by the extremely expanded lateroapical margin of the pygofer with 

inner foldings, armature of diaghragm longer than wide and aedeagus tubular, 

laterally compressed, broad at basal half, pointed at apex. 

Harmalia sp. nov. 2 [Fig. 1L, 7G, 10G, 13G, 22A-E]  
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Yellowish orange. Vertex dull yellow. Frons, gena and clypeus yellowish with black 

basal area of frons. Antenna starmineous. Thorax yellowish brown. Pronotum 

yellowish brown with light posterior band across. Mesonotum monochrome with 

thorax, scutellum tip light yellow. Tegulae basly concolourous with thorax, borderd 

with black. Forewings hyaline with concolours veins. Abdomen black with yellowish 

circular patch at notum base (Fig. 1L, 7G, 10G, 13G). 

Head including eyes as wide as width of pronotum. Vertex length 0.2x width across 

eyes; truncate in front (Fig. 1L, 10G). Frons longer than wide with median carina 

forked before frons. Clypeus as wide as apex of frons, rostrum attaining hindcoxae. 

Antenna terete, second segment longer than first (Fig. 13G). Fastigium rounded in 

lateral view (Fig. 7G). Pronotum 4.7x wider than long; light carina, lateral carina 

nearly attaining hind margin. Scutellum 1.2x wider than long; carina inconspicuous 

(Fig. 10G).  

Male genitalia (Fig. 22A-E): Pygofer 1.3x longer than wide; characteristically 

expanded dorsal portion in caudal view with apices inflected, diaphragm (armature) 

well developed, longer than wide with a stout medioventral process (Fig. 22D). 

Segment ten and eleven combinedly  1.7x longer than wide with 0.5x lateroapical 

processes, slender and upcurved; segment elevenshort (Fig. 22C). Parameres 5x 

longer than wide; broad, basal half broadly expanded with deeply incised subapical 

inner margin, expanded acute apex (Fig. 22E). Aedeagus 5.1x longer than wide; 

straight tubular, broad basally and narrowed medially, without teeth; gonopore latero- 

apical (Fig. 22A, B).    

Measurements (mm). Male 2.7 long, 0.6 wide across eyes, 0.5 wide across hind 

margin of pronotum.  

Material studied. INDIA: Karnataka: 1♂, Bidar (17°55'16"N 77°29'54" E) 08.x.2018 

Shashank P. R (NPC). 

Remarks: Placement of this species in the Harmalia Fennah is based on pygofer with 

expanded dorsal portion in caudal view, armature of the diaphragm longer than wide. 

Current species can be distinguished by congeners by the yellowish orange habitus, 

tubular aedeagus with basal extension, armature of diaghragm with a stout process 

and hook like parameres. The complete literature survey on the genus distinguished 

the present species from all other described species. 



65 

Genus Laodelphax Fennah  
Type species: Delphax striatella Fallen,1826: 75  
 

Black. Head including eyes narrower than pronotum. Vertex quadrate, apical margin 

transverse, lateral carinae straight, submedian carinae uniting just before frons. Frons 

longer in middle line than wide at widest part, widest below level of ocelli. Rostrum 

surpassing meso-coxae. Ocelli present. Antennae cylindrical, basal segment longer 

than wide. Pronotum with lateral carinae diverging and not attaining hind margin. 

Segment 10 of male ring-like with spinose lateroapical process. Pygofer slitely longer 

than wide, in posterior view lateral margins strongly produced. Aedeagus tubular, 

lateral compressed, broad at basal half, pointed at apex. Suspensorium ring-like with 

two relatively long arms at dorsal margin, directed dorsocephalad. Diaphragm very 

broad. Parameres simple, short. 

Remarks: This genus was recorded by Shukla (1979) from Ludhiana, Punjab, India 

but unreported till we collected it from Delhi and NCR region of India. This genus 

very similar to Coronacella, however it can be differentiated by the white median 

carinae of frons. Aedeagus tubular, lateral compressed, broad at basal half, pointed at 

apex.  

Laodelphax striatellus (Fallen) [Fig. 2A, 7H, 10H, 13H, 23A-F] 
Delphax striatella Fallen, 1826: 75  
Liburnia akashiensis (Matsumura, 1900): comb. by Oshanin (1907): 330 
Delphax akashiensis (Matsumura, 1900) comb. by Oshanin 1907: 330 
Delphacodes akashiensis (Matsumura, 1900) comb. by Metcalf (1943: 399) 
Delphacodes akashiensis (Matsumura, 1900) syn. by Matsumura and Ishihara, 1945: 61 
Liburnia striatella (Fallén, 1826); comb. by Scott 1870: 27 
Achorotile striatella (Fallén, 1826); comb. by Oshanin 1870: 48. 
Delphacodes striatella (Fallén, 1826); comb. by Muir 1917: 334; Fennah 1963: 15 
Liburnia devastans Matsumura,1900: 262; syn. by Horvath, 1903: 558. 
Liburnia marginata Haupt, 1935; syn. by Haupt 1935: 142 
 

Stramineous to white and black; vertex stramineous and face fuscous with white 

carinae. Eyes, mesonotum, and abdominal tergites darker than remaining. Prothorax 

creamy white with dark brown fasciae, below posterior margin of compound eyes, 

mesothorax dark brown except the hind margin of scutellum. Tegulae 

characteristically creamy white. Fore wings are hyaline, have a dark claval 

pterostigma with light brown suffusion beyond clavus. (Fig. 2A, 7H, 10H, 13H)  

Head including eyes 0.8x width of pronotum, in dorsal view obliquely rounded in 

front, crown length 0.2x width across eyes (Fig. 2A, 10H). Frontoclypeus broad, 

frontal suture extending onto vertex. Median carina of vertex forked before frons (Fig. 
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13H). Fastigium extended in lateral view. Frons having equal width throughout, 

median carina conspicuous with white suffusion, divided at lower level of eyes (Fig. 

7H). Pronotum 0.2x longer than wide and 0.3x length of scutellum (Fig. 10H).  

Male genitalia (Fig. 23A-F): Pygofer 1.2x longer than wide; with mediolateral 

expansion (Fig. 23C). Segment 10 broader than long with short with latero apical 

processes; segment elevenshort (Fig. 23D). Paramere divergent apically are 2.2x 

longer than its width, duck head shaped with serration laterad of apex (Fig. 23F). 

Aedeagus 4x longer than wide, broad at base and ventrally bent with tube like 

structure extending from midlength to gonopore, followed by an extended process 

with acute tip (Fig. 23A, B).  

Measurements (mm): Male 3.2 long, 0.6 wide across eyes, 0.5 wide across hind 

margin of pronotum.  

Material examined: INDIA: Delhi, NCR: 22♂, New Delhi: Sunder nursery 

(28°35'43"N 17°14'41"E), 10.xiii.2018, and 38♂ Pusa Campus (28.6374° N, 77.1629° 

E), 14.xiii.2018, Sweep net, Mercury vapour light trap Coll. Meshram (NPC).  

Remarks: Externally this species closely resembles Coronacella sinhalana but 

differs in having vertex stramineous and median carinae of frons with white suffusion. 

Aedeagus with broad base and ventrally bent tube like structure extending from 

midlength to gonopore, followed extended process with acute tip. Duck-head shaped 

parameres divergent apicaly. This species is economically very important pest in East 

Asian countries such as China, Korea and Japan, transmitting Rice Stripe Virus (RSV) 

(Otuka, 2013). But till date there are no record of this disease in India.  

Genus Mahmutkashgaria (Ding and Chen 2002) (New record) 
Type species: Sulculus Ding and Chen 2002: 226 
 

Amended diagnosis: Dark brown to black, legs and face stramineous; forewing with 

a prominent black granules and fuscous crescent shaped marking apically. Vertex as 

wide as long, or slightly wider; carinae distinct, median carina forked beyond base of 

frons. Head rounded at apex in lateral view. Pronotal lateral carinae obscure, median 

carina, reaching posterior margin; Mesonotal carinae distinct. Male pygofer  with well 

developed diaphragm, dorsal margin weakly concave; armature round, ventral margin 

with two long median processes (midventral processes). Aedeagus broad in dorsal and 

ventral view with well developed phallobase.  
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Remarks. Larger species and externally very similar to Cemus Fennah. However the 

size of habitus, midventral processes of pygofer and subapical lateral process of 

paramere are unique characters of this genus which distinguish it from other 

delphacini genera.  

Mahmutkashgaria liboensis (Chen) [Fig. 2B, 2C, 7I, 10I, 13I, 24A-G, 56A-D] 
(New record) 

Sulculus liboensis Chen, 2002: 226-229, figs 13-23. 
 

Body dull black to grey. Face, genae, clypeus, sternum of thorax including legs 

stramineous. Hind coaxe with oval shaped dark spot laterally. Posterior compartments 

of vertex paler than anterior compartments. Carinae of frons and lateral margins of the 

frons prominent brown. Antennae dark brown proximally, shading distally paler to 

yellow. Mesonotum slightly paler between lateral carinae. Pygofer dark brown with 

paler margins. (Fig. 2B, 2C, 7I, 10I, 13I).  

Head including eyes 1.1x width of pronotum. Head broadly rounded in front, crown 

length 0.88x shorter than width between eyes (Fig. 2B, 10I). Anteclypeus apically not 

exceeding facial margin. Frontoclypeus longer than wide. Antennae situated just 

below the middle margin of eyes in facial view (Fig. 13I). Hind margin of pronotum 

shorter than width of scutellum. Pronotum length 0.24x as long as wide and 0.28x 

length of scutellum (Fig. 10I).  

Male Genitalia (Fig. 24A-G). Pygofer 1.41x longer than wide, midventral processes 

with common tumid base stalk at base, diverged apically and 0.25x length of pygofer 

(Fig. 24D).  Segment ten and eleven combinedly 1.72x longer than wide (Fig. 24G). 

Paramere dumble shaped flattened 3.55x longer than wide; with subapical laterally 

projected spine 0.15x length of paramere (Fig. 24E, F). Aedeagus in lateral view, 

curved at base with blunt apex with gonopore. Dorsal margin of gonopore opening 

with projection, which asymmetricaly diverged from its midlenth, the broader 

projection notched at its end and slender projection with blunt end (Fig. 24A, B, C).. 

Female genitalia (Fig. 56A-D). Valvulae I in lateral view (Fig.56A, B) dorsally 

concave, dorsal and ventral margin smooth without sculptured area. Valvulae II 

(Fig.56C, D) in lateral view, dorsal margin cancave, distal half with serrations 

increasing in size gradually, apex acute; ventral margin translucent. 
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Measurements (mm). Male 4.5 long, 0.9 wide across eyes, 0.9 wide across hind 

margin of pronotum. Female 5.3 long, 0.9 wide across eyes, 0.9 wide across hind 

margin of pronotum. 

Material Examined. INDIA: Himachal Pradesh: 1♂, 1♀, Nauni (30.74°N, 76.80°E, 

16.iii.2016) at light trap, Ramya (NPC).  

Remarks. M. liboensis (Chen) closely resembles M. sulculatus (Ding) but can be 

distinguished by the pygofer midventral processes with common tumid stock at base, 

diverged at apex. Aedeagal shaft in lateral view with two dorsal asymmetrical 

projection, broader projection notched at its end and slender projection with blunt end.  

Genus Metadelphax  Wagner, 1963 
Type species: Delphax propinqua Fieber, 1866: 525 
 

Amended diagnosis: Yellowish. Head including eyes subequal to pronotum. Vertex 

yellowish with distinct Y shaped carina, sinuate anteriorly. Frons longer than broad, 

narrow at base and widest at middle, median carina forked basally. Clypeus as wide as 

apex of frons. Rostrum attaining metacoxae. Antennae terete. Thorax tricarinate, 

lateral carina of pronotum not reaching hind margin. Mesonotum homogeneous. 

Forewings hyaline with concolorous veins. Pygofer dorsal portion expanded in caudal 

view with apices inflected (usually medially or ventromedially directed). Diaphragm 

(armature) well developed, longer than wide. Aedeagus straight to slightly 

downcurved with apical teeths.  

Remarks: This genus was restored by Ding (2006). The genus is closely related to 

Toya, can be differentiated by pygofer dorsal portion expanded in caudal view with 

inflected apices (usually medially or ventromedially directed). Armature of the 

diaphragm well developed, longer than wide. 

Metadelphax propinqua (Fieber, 1866) [Fig. 2D, 2E, 2F, 7J, 10J, 13J, 25A-F, 56E-
H] 

Delphax propinqua Fieber, 1866: 525. 
Delphax hamulata Kirschbaum, 1868: 38.  
Delphacodes propinqua (Fieber, 1866) Muir 1917: 335. 
Liburnia terminalis Van Duzee, 1907: 49. 
Liburnia tuckeri Van Duzee, 1912a: 506. 
Delphacodes neopropinqua Muir, 1917: 335.  
Delphacodes subfusca Muir, 1919: 38. 
Liburnia albicollis Haupt, 1935 (Motschulsky 1863): 144. 
Calligypona propinqua (Fieber, 1866) Dlabola 1954: 14.  
Delphacodes shirozui Ishihara, 1949: 53-54. 
Metadelphax propinqua (Fieber, 1866) Wagner 1963: 170. 
Toya propinqua (Fieber, 1866 Fennah 1964: 142. 
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Calligypona (Metadelphax) propinqua (Fieber, 1866) Linnavuori 1964: 341-342. 
Metadelphax propingua (Fieber, 1866) Mitjaev 1971: 66. 
Toya (Calligypona) propinqua (Fieber, 1866) Linnavuori 1973: 107. 
Delphax cataniae Matsumura, 1910: 35. 
Toya propinqua neopropinqua (Muir, 1917) Kuoh et al.,1983: 155. 
Liburnia marshalli Scott, 1873: 104. 
Delphax graminicola Matsamura, 1910: 17. 
Metadelphax propinqua (Fieber, 1866) Ding 2006: 511. 
 

 Yellowish. Vertex stramineous. Frons, gena and clypeus fuscous with 

yellowish tinges, carina white. Antenna starmineous. Thorax black. Pronotum 

yellowish to light with light carinae. Mesonotum yellowish monochrome, light yellow 

carina. Tegulae concolourous with thorax. Forewings hyaline with concolours veins. 

Abdomen black with yellowish circular patch at notum base. Brachypterous with 

reduced wings and exposed genitalia capsule (Fig. 2D, 2E, 2F, 7J, 10J, 13J)  

 Head including eyes as wide as pronotum. Vertex length 0.2x width across 

eyes; sinuate in front (Fig. 2D, 10J). Frons longer than wide with median carina 

forked basally. Clypeus as wide as apex of frons, rostrum attaining hindcoxae. 

Antenna terete, second segment longer than first (Fig. 13J). Fastigium rounded in 

lateral view (Fig. 7J). Pronotum 4.7x wider than long; light carina, lateral carina not 

reaching hind margin. Scutellum 1.2x wider than long; carina not conspicuous (Fig. 

10J).  

Male genitalia (Fig. 25A-F): Pygofer 1.3x longer than wide; diaghragm well 

developed, longer than wide with symmetrical medioventral processess (Fig. 25D). 

Segment ten and eleven combinedly 1.7x longer than wide with 0.5x lateroapical 

processes; segment elevenmoderately long (Fig. 25E). Parameres 5x longer than wide; 

broad, basally bulged outer margin, apicaly two lobed with notched inner lobe (Fig. 

25F). Aedeagus 5.1x longer than wide; straight tubular, ornamented with subapical 

dorsal and ventral teeths; dorso- apical gonopore (Fig. 25B, 25C).    

Female genitalia (Fig. 56E-H): Valvulae I in lateral view (Fig. 56E, F), dorsal 

sculptured area extending from middle portion to apex of blade; ventral margin even 

with apical 1/4th area slopped. Valvulae II in lateral view (Fig. 56G, H), distal half of 

dorsal margin with blunt serrations decreasing in size gradually; with small serrations 

at apex; ventral margin membranous and translucent. 
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Measurements (mm). Male 2.7 long, 0.6 wide across eyes, 0.5 wide across hind 

margin of pronotum. Female 3.3 long, 0.7 wide across eyes, 0.6 wide across hind 

margin of pronotum.  

Material studied. INDIA: Delhi, NCR: 27♂, 35♀, IARI Pusa campus (28.6374° N, 

77.1629° E), 14.xiii.2018, Sweep net, Mercury vapour light trap Coll. Ramya and 65 

♂, 86♀, Sunder nursery (28°35'43"N 17°14'41"E), 10.xiii.2018, mercury vapour light 

trap Coll. Naresh Meshram (NPC). Himachal Pradesh; 6♂ 10♀, Nauni, (30°85'70"N, 

77°16'74"E) 14.vii.2017, Mercury vapour light trap Coll. Ramya (NPC); 3♂ 3♀ 

Forest road, Forest guest house, (30°54'29.27"N, 77°6'8.04"E) 15.vii.2017, Mercury 

vapour light trap Coll. Ramya (NPC); 8♂,11♀ Palampur, CSK-HPKV, 

(32°10'03.0"N, 76°54'65.0"E) 10.viii.2018, Sweep net Coll. Niranjan (NPC); 9♂ 13♀ 

Una, Rampur (31°44'92"N 77° 62'92"E) 22.ix.2018, Light trap, Coll. Sunil, Niranjan 

(NPC); 13♂, 18♀, Berthin, Bilaspur, (31°21'35.18"N 76°39'52.38"E) 08.x.2018, 

mercury vapour light trap Akash, Niranjan (NPC). Karnataka; 3♂ 2♀ Bidar 

(17°55'16"N 77°29' 54" E) 23.viii.2017, Mercury vapour light trap, Shashank, P. R. 

(NPC). Uttarkhand; 12♂ 15♀ Ranichauri-KVK. (27°17'50"N 85° 98'15"E) 07.x.2017, 

Sweep net Coll. Akash (NPC). Ladakh; 8♂ 9♀ Leh, (34°09'9.32"N 77°34'37.38" E) 

15.viii.2018, Sweep net Coll. Naresh Meshram (NPC). Andra Pradesh; 5♂ 8♀ 

Tirupati, (13°62'88"N, 79°41'92" E) 28.ii.2018, Mercury vapour light trap Coll. 

Rajagopal (NPC).   

Remarks: Metadelphax propinqua similar to Toya tuberculosa (Distant) but can 

differentiated by the smaller, yellowish to tan habitus; expanded pygofer; diaphragm 

longer than wide, with symmetrical medioventral processes. Straight tubular aedeagus 

with subapical spines. 

Genus Miranus Chen and Ding, 2001 (New record) 
Type species: Miranus varians (Kuoh, 1981): 75 

 

Amended diagnosis: Stramineous to occhraceous. Head including compound eyes 

distinctly narrower than pronotum. Vertex longer medialy than broad at base with 

distinct or feeble Y-shaped carina, broader at base than apex. Frons longer than broad, 

wider at apex than base, tricarinate, with simple median carinae. Frontoclypeal suture 

arcuate. White median band running from tip of the clypeus to end of scutellum and 

continues upto half of forewings forming a characteristic vitta. Thorax tricarinate, 

lateral carinae of prothorax almost reaching the hind margin. Wings hyaline, with 
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concolours veins without claval pterostigma. Post-tibial spur lamellate with numerous 

teeth on hind margin. Aedeagus flattened tubular with acute tip. Parameres 

symmetrical with tip bifurcated. Segment ten with lateroapical processes extremely 

long reaching the ventral margin pygofer. Pygofer longer than broad with latero-basal 

angle expanded. 

Remarks: Miranus is newly recorded from India with single species Miranus varians 

(Kuoh) before the genus was recored from China, Fiji and Vietnam. The species of 

this can be recognized by the extremely long foliaceous lateroapical processes of the 

segment ten reaching the ventral margin pygofer. 

Miranus varians (Kuoh, 1981) [Fig. 2G, 7K, 10K, 13K, 26A-E] (New record) 
Stenocranus varians Kuoh, 1981 

Taupe to stramineous. Vertex grey with median white band. Frons black with white 

median carina. Gena and clypeus stramineous with white median carina. Ocelli black. 

Antenna stramineous. Thorax stramineous taupe with light carina. Pronotum and 

mesonotum with white median vitta along median carina in continuation with vertex 

white band. Fore wings hyaline with grey band extend from anal base to apical base. 

Abdomen stramineous taupe. (Fig. 2G, 7K, 10K, 13K) 

Head including eyes 0.8x width of pronotum. Vertex length 0.4x width across eyes, 

slitely projected in front of eyes, Y shaped carina feeble (Fig. 2G, 10K). Frons 

medially longer than wide, widest at apex, median carina forked before frons. Clypeus 

base wider than apex of frons, rostrum reaching meta-coxae. Antennal terete, pedicel 

longer than scape (Fig. 13K). Fastigium subtriangular in lateral view (Fig. 7K). 

Pronotum 3x wider than long; light carina, lateral carina distinct and reaching hind 

margin. Scutellum 1.1x wider than long; light carina (Fig. 10K).  

Male genitalia (Fig. 26A-E):  Pygofer 1.5x longer than wide; ventrally longer, 

medioventral processes absent, diaphragm narrow without any processes (Fig. 26D); 

laterobasal angle with humped expansion laterally (Fig. 26B). Segment ten and eleven 

combinedly  11 1.5x longer than wide, lateroapical processes modified as long 

foliaceous structure with acute apex, ventraly curved to reach ventral margin pygofer; 

segment elevenablong (Fig. 26A). Parameres 6x longer than wide; tapering towards 

with apex diverging and bifurcated apicaly (Fig. 26E). Aedeagus 10x longer than 

wide; deeply upcurved dorsally, tapering with acute apex; gonopore subapical (Fig. 

26A, C). 
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Material studied. INDIA: Arunachal Pradesh; 1♂ West Siang Basar, (27°59'34"N 

94°42'15"E) 30.xi.2018, Sweep net Coll. Stuti (NPC). 

Measurements (mm). Male 4.8 long, 0.7 wide across eyes, 0.6 wide across hind 

margin of pronotum. Female 5.2 long, 0.7 wide across eyes, 0.6 wide across hind 

margin of pronotum.  

Remarks: Miranus varians is closely related to Neunkanodes unispinatus Hou, Yang 

and Chen but can be differentiated by the habitus colour and characters male genitalia 

like pygofer with humped expansion of laterobasal angle; extremely long foliaceous 

lateroapical processes of the segment ten and aedeagus without any process. 

Genus Neukanodes Yang, 1989 (New record) 
Type species: Neunkanodes formosana Yang, 1989: 164 

 

Amended diagnosis: Stramineous to occhraceous. Head including compound eyes 

distinctly narrower than pronotum. Vertex longer medialy broader basally with 

distinct or feeble Y-shaped carina. Frons longer than broad, wider at apex than base, 

tricarinate, with simple median carinae. Frontoclypeal suture arcuate. White median 

band running from clypeus tip to scutellum end and continues upto half of forewings 

forming a characteristic vitta. Thorax tricarinate, lateral carinae of prothorax almost 

reaching the hind margin. Forewings hyaline, with concolours veins without claval 

pterostigma. Post-tibial spur lamellate with numerous teeth on hind margin. Aedeagus 

asymmetrical with a process from base extended over the aedeagus. Pygofer with a 

lamellar process produced at mediolaterally from lateral view; medioventral margin 

present or absent. Segment ten with a pair of long lateroapical processes. Parameres 

slender and diverging. 

Remarks: The genus includes the larger species externally similar to Sogata and 

Parasogata species. This genus can be distinguished by the character of male 

genitalia like pygofer with a lamellar process produced at mediolaterally from lateral 

view and aedeagus with a process from basal region. 

Neunkanodes unispinatus Hou, Yang and Chen[Fig. 2H, 7L, 10L, 13L, 27A-H]  

Vermilion to ochraceous. Vertex stramineous with median white band. Frons black 

with white median carina. Gena and clypeus stramineous. Ocelli black. Antenna 

stramineous. Thorax stramineous with faded orange intercarinal area, carina light. 

Pronotum and mesonotum with white median vitta along median carina. Fore wings 
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hyaline with concolorous veins and white anal margin unite to forms a median band 

continues with thoracic vitta. Abdomen yellowish orange. (Fig. 2H, 7L, 10L, 13L) 

Head including eyes 0.9x width of pronotum, subequal to pronotum. Vertex length 

0.4x width across eyes, Y-shaped carina indistinct (Fig. 2H, 10L,). Frons medialy 

longer than wide, widest at apex, median carina forked before frons. Clypeus base 

slitely wider than apex of frons, rostrum reaching meso-coxae. Antennal terete, 

pedicel longer than scape (Fig. 13L). Fastigium rounded in lateral view with slitely 

keeled lateral carina (Fig. 7L). Pronotum 2.9x wider than long; light carina, lateral 

carina reaching hind margin. Scutellum 1.2x wider than long; light carina (Fig. 10L).  

Male genitalia (Fig. 27A-H): Pygofer 1.3x longer than wide; ventrally longer, 

diaphragm well developed without any armature; lamellar process produced 

mediolaterally; ventral margin of posterior opening curved with long prominent 

medioventral processes (Fig. 27C, D, F). Segment ten and eleven combinedly 1.5x 

longer than wide, distinctly long lateroapical processes reaching the middle of 

pygofer, bifurcated apically; segment elevenshort (Fig. 27H). Parameres 5.6x longer 

than wide; tapering towards apex with branched spine on basolateral angle (Fig. 27G). 

Aedeagus 5x longer than wide; deeply decurved with subacute apex, ventrally 

articulated with small spines, similar basal process arised from base of aedeagus and 

suspensorium (Fig. 27B).   

Material studied. Uttarkhand; 5♂ Ranichauri-KVK. (27°17'50"N 85° 98'15"E) 

07.x.2017, Sweep net Coll. Akash (NPC). 

Measurements (mm). Male 4.6 long, 0.7 wide across eyes, 0.8 wide across hind 

margin of pronotum. Female 5.1 long, 0.7 wide across eyes, 0.8 wide across hind 

margin of pronotum.  

Remarks: Neunkanodes unispinatus Hou, Yang and Chen externally similar to N. 

bispinatus. Hou, Yang and Chen. However this species can be easily identified by 

pygofer with lamellar process produced at mediolaterally from lateral view; ventral 

margin of posterior opening curved with long prominent medioventral processes and 

aedeagus with a similar basal process arised from base of aedeagus and suspensorium.  

Genus Nilaparvata Distant 
Type species: Nilaparavata greeni Distant, 1906: 473, a junior synonym of Delphax lugens Stal, 

1854. 
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Amended diagnosis: Stramineous to dark brown. Head including compound eyes 

narrower than pronotum. Vertex longer than broad at base, Y-shaped carina distinct, 

lateral carina subrectangularly rounding into frons. Frons in middle line longer than 

wide at widest part. Lateral carina of prothorax not reaching hind margin. Forewing 

hyaline with distinct claval pterostigma. Rostrum not reaching hind coxa. Post tibial 

spur lamellate and concave on inner side, hind basitarsomere with one to five spines. 

Shape of pygofer, aedeagus, paramere varying with species, diaphragm well 

developed.  

Remarks: Genus Nilaparvata can be distinguished from other genera by the hind 

basitarsomere with one to five spines. Two species, N. lugens (Stal) and N. bakeri 

(Muir) were reported from India. 

Nilaparvata lugens (Stal) [Fig. 2I, 2J, 8A, 11A, 14A, 28A-G, 56I-L] 
Delphax lugens Stal, 1854: 246, original combination. 
Delphax sordescens De Motschulsky, 1863: 109; synonym by Melichar, 1903: 102, 225; Muir and 
Giffard (1924) 
Nilaparvata greeni Distant, 1906: 473; synonym according to Muir (1919: 7, 1922: 350); Muir and 
Giffard (1924) 
Kalpa aculeata Distant, 1906: 474; synonym according to Muir (1919: 8, 1922: 350); Muir and 
Giffard (1924) 
Delphax parysatis Kirkaldy, 1907: 156; synonym according to Muir and Giffard (1924). 
Delphax ordovix Kirkaldy, 1907: 152; synonym according to Muir and Giffard (1924). 
Liburnia sordescens (De Motschulsky, 1863); comb. by Melichar, 1903: 102, 225. 
Dicranotropis anderita Kirkaldy, 1907: 133; syn. by Muir 1919: 7. 
Delphacodes anderita (Kirkaldy, 1907); comb. by Muir, 1917: 311. 
Delphacodes parysatis (Kirkaldy, 1907); comb. by Muir, 1917: 333. 
Delphacodes ordovix (Kirkaldy, 1907), comb. by Muir 1917: 333. 
Delphacodes sordescens (De Motschulsky, 1863); comb. by Muir, 1919: 8 (transfer implicit). 
Nilaparvata sordescens (De Motschulsky, 1863); comb. by Muir, 1922: 350. 

Nut-brown to black; vertex and frons taupe with pale carinae. Pronotum pale 

matching with mesonotum in brown morph and contrast in black morph. Tegulae 

concolorous with thorax. Fore wings hyaline with dark claval pterostigma. Antenna 

stramineous, pedicel longer than scape. Legs stramineous. Abdomen black with off-

white tip in male (Fig. 2I, 2J, 8A, 11A, 14A).  

Head including eyes 0.8x width of pronotum, obliquely rounded in front; vertex 

length 0.3x width across eyes (Fig. 2I, 11A). Frons nearly rectangular with short 

clypeus, frontal suture extending onto vertex, median carina of vertex forked before 

frons (Fig. 14A). Fastigium extended lateral view (Fig. 8A). Pronotum 5.1x wider 

than long; scutellum 0.6x wider than long (Fig. 11A).  

Male genitalia (Fig. 28A-G): Pygofer 1.3x longer than wide with well defined 

ventral margin and oblique dorsal margin (Fig. 28E); posterior margin slitely 
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produced at middle in lateral view (Fig. 28D). Segment ten and eleven combinedly 

short with 0.6x long lateroapical processes; segment eleven moderately long (Fig. 

28F). Parameres are 3.4x longer than wide; triangular apicaly (Fig. 28G). Aedeagus 

45x longer than wide, broader base progressively sharp and upcurved distally with 

subapical gonopore (Fig. 28B).   

Female genitalia (Fig. 56I-L): Valvulae I in lateral view (Fig. 56I, J), dorsal 

sculptured area extending from basal half to apex of blade; ventral margin evenly 

translucent. Valvulae II (Fig. K, L), in lateral view, dorsal margin with blunt 

serrations extending from basal half to apex; with small serrations at apex; ventral 

margin even with lateral portion. 

Measurements (mm). Male 3.6 long, 0.7 wide across eyes, 0.7 wide across hind 

margin of pronotum. Female 4.1 long, 0.8 wide across eyes, 0.7 wide across hind 

margin of pronotum. 

Material studied. INDIA: Delhi, NCR: 55♂, 85♀, IARI Pusa campus (28.6374° N, 

77.1629° E), 14.xiii.2018, Sweep net, Mercury vapour light trap Coll. Ramya (NPC) 

and 93 ♂, 110♀, Sunder nursery (28°35'43"N 17°14'41"E), 10.xiii.2018, Sweep net, 

Mercury vapour light trap Coll. Naresh Meshram (NPC). Himachal Pradesh; 7♂ 13♀, 

Nauni, (30°85'70"N, 77°16'74"E) 14.vii.2017, Sweep net, Mercury vapour light trap 

Coll. Ramya (NPC); 5♂ 6♀ Forest road, Forest guest house, (30°54'29.27"N, 

77°6'8.04"E) 15.vii.2017, Mercury vapour light trap Coll. Ramya (NPC); 9♂,14♀ 

Palampur, CSK-HPKV, (32°10'03.0"N, 76°54'65.0"E) 10.viii.2018, Sweep net Coll. 

Niranjan (NPC); 10♂ 13♀ Una, Rampur (31°44'92"N 77° 62'92"E) 22.ix.2018, Light 

trap, coll. Sunil, Niranjan (NPC); 15♂, 18♀, Berthin, Bilaspur, (31°21'35.18"N 

76°39'52.38"E) 08.x.2018 Akash, Niranjan (NPC). Karnataka; 8♂ 9♀ Bidar 

(17°55'16"N 77°29' 54" E) 23.viii.2017, Mercury vapour light trap, Shashank, P. R. 

Uttarkhand; 9♂ 13♀ Ranichauri-KVK. (27°17'50"N 85° 98'15"E) 07.x.2017, Sweep 

net Coll. Akash (NPC). Ladakh; 7♂ 6♀ Leh, (34°09'9.32"N 77°34'37.38" E) 

15.viii.2018, Sweep net Coll. Naresh Meshram (NPC). Andra Pradesh; 15♂ 19♀ 

Tirupati, (13°62'88"N, 79°41'92" E) 28.ii.2018, Mercury vapour light trap coll. 

Rajagopal (NPC).   

Remarks: Nilaparvata lugens resembles externally to N. bakeri (Muir) can be 

identified by the 1-5 hind tibial spur and upcurved aedeagus. Also one can be easily 
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identify this species without dissection by observing triangular apical end of 

paramere.  

Genus Nycheuma Fennah 
Type species: Dicranotropis capensis Muir, 1926: 28 

Amended diagnosis: Wing dimorphism evident in the genus. Macropterous form 

stramineous and brachypterous form black. Head including compound eyes as wide as 

pronotum. Vetex broader than long at base, Y-shaped carina with distinct arm and 

indistinct median arm. Frons tricarinate, median carina forked just below frons, longer 

in middle than at base, widest at level of forking of median carina. Thorax tricarinate, 

lateral carinae of pronotum not reaching hind margin, pronotum shorter than broad at 

anterior margin between lateral carina. Pygofer short, ventral margin with median and 

lateral projection at base of caudal margin. Segment 10 with ventrally directed spine-

like process, aedeagus compressed. 

Remarks: The genus similar to Peregrinus Kirkaldy in external appearance, but this 

can be differentiated by the laterally compressed aedeagus and segment 10 with 

lateroapical processes. 

Nycheuma nilotica Linnavuori [Fig. 2K, 2L, 3A, 8B, 11B, 14B, 29A-F, 56M-P] 
       Neycheuma coctum Yang, 1989: 98 

Neycheuma coctum Ding, 2006: 247 
 

Stramineous. Posterolateral basal compartment pallid stramineous. Postclypeus 

laterad of median carina and anteclypeus fuscous. Rostrum attaining post coxae. 

Antennal scape cylindrical, longer than broad at apical margin, pedicel longer than 

scape, brown ring at base of scape and apex of pedicel. Forewing hyaline with claval 

pterostigma, apical half of forewing with fuscous area on posterior part of claval 

region. First and second coxae and basal half of post coxae fuscous. Post tibial spur 

lamellate with teeth on hind margin. Brachypterous with black tegmen wings covering 

abdomen (Fig. 2K, 2L, 3A, 8B, 11B, 14B). 

Head including eyes 1.3x width of pronotum, in dorsal view rounded in front; crown 

length 0.2x width across eyes (Fig. 2K, 11B). Frons widest at middle, median carinae 

forked at frons. (Fig. 14B). Fastigium round in lateral view (Fig. 8B). Pronotum 5.1x 

wider than long; lateral carinae diverging towards hind margin. Scutellum 1.2x wider 

than long; carina light (Fig. 11B).  
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Male genitalia (Fig. 29A-F): Pygofer 1.1x longer than wide, armature of diaphragm 

broad U- shaped, ventral margin with paired medioventral process (Fig. 29D, E). 

Segment ten and eleven combinedly 1.3x longer than wide; lateroapical process small, 

curved spine like (Fig. 29C). Paramere 5.5x longer than wide, with a mesal stout 

process at base, a lateral angular projection at midlength, apophysis narrow near apex 

(Fig. 29F). Aedeagus 5x longer than wide, compressed laterally, gonopore subapical 

with recurved subapical longer process and a stout lateral process on right side (Fig. 

29A, B).  

Female genitalia (Fig. 56M-P). Valvulae I in lateral view (Fig. 56M, N), dorsal 

sculptured area extending from basal half to apex of blade; ventral margin even with 

apical 1/4th area slopped. Valvulae II (Fig. 56O, P) in lateral view, dorsal margin with 

blunt serrations extending from basal hal to apex; with small serrations at apex; 

ventral margin membranous and translucent. 

Measurements (mm). Male 3.5 long, 0.70 wide across eyes, 0.5 wide across hind 

margin of pronotum. Female 3.6 long, 0.7 wide across eyes, 0.6 wide across hind 

margin of pronotum. 

Material studied. INDIA: Uttarkhand: 30♂, 25♀ Hawalbagh (29°64'28"N 

79°63'27"E) 25.xii.2018 Sunil (NPC). 

Remarks: Nycheuma nilotica externally similar to Nycheuma dimorpha (Matsumura, 

1910) but can be distinguished by laterally compressed aedeagus gonopore subapical 

with recurved subapical longer process and a stout lateral process on right side (two 

stout process in Nycheuma dimorpha). 

Genus Opiconsiva Distant  
Type species: Opiconsiva fuscovaria Distant, 1917: 301  

 

Amended diagnosis: Brown. Head including eyes narrower than pronotum. Vertex as 

long as broad. Frons longer than wide, median carina of frons forked at base. Rostrum 

surpassing mesocoxae not reaching hind margin. Forewing hyaline with distinct 

claval pterostigma. Pronotum tricarinate, lateral carinae distinct and not reaching hind 

margin, light fuscous, paler towards hind margin. Mesonotum tricarinate, shiny black, 

carinae not conspicuous. Aedeagus asymmetrical, tubular with basal fold-like 

extension. 
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Remarks: The genus Opiconsiva closely related to Shadelphax Ding in external 

appearance but can be differentiated by the shiny black mesonotum including tip of 

scutellum, inconspicuous carinae; aedeagus asymmetrical, tubular with basal fold-like 

extension.  

Opiconsiva tangira(Matsumura, 1910) [Fig. 3B, 3C, 8C, 11C, 14C, 30A-G] 
Delphax tangira Matsumura 1910: 30 
Toya tangira (Matsumura 1910); comb. by Nast 1975: 6. 
Corbulo tangira (Matsumura 1910); comb. by Kwon 1982: 7 
Opiconsiva tangira (Matsumura 1910); comb. by Asche 1988: 197. 
Chloriona (Sogatella) paludum (Kirkaldy, 1910); syn by Fennah 1958: 490. 
Opicosiva nigra Ding and Tian, 1980: 39; syn by Fujinama, 1913: 348. 
 

Black; Vertex stramineous to black. Frons, gena and clypeus black with carinae 

stramineous. Antenna stramineous. Pronotum tricarinate, stramineous to black. 

Mesonotum black with off-white tipped scutellum. Tegulae concolourous with body. 

Fore wings hyaline with claval pterostigma. Abdominal tergum with round yellow 

marking at base. Brachypterous form is completetly black with dark glossy wings 

(Fig. 3B, 3C, 8C, 11C, 14C).   

Head including eyes 0.3x width of pronotum, quadrate in dorsal view, vertex length 

0.3x width across eyes; as long as wide (Fig. 3B, 11C). Frons tricarinate with clypeus 

slitely broader than frons; median  suture bifurcated at frons base (Fig. 14C). 

Fastigium rounded in lateral view (Fig. 8C). Pronotum 5.2x wider than long; 

scutellum 1.2x wider than long (Fig. 11C).  

Male genitalia (Fig. 30A-G): Pygofer 1.31x longer than wide; laterodorsal angle 

extended; Diaphragm well developed with heart shaped median process (Fig. 30D, F). 

Segment ten and eleven combinedly 1.7x longer than wide with 0.5x long lateroapical 

processes (Fig. 30E). Parameres 4.3x longer than wide; deeply curved mesal margin, 

apex bifurcated, inner margin longer than outer margin (Fig. 30G). Aedeagus 3.2x 

longer than wide; tubular with basal foldings; gonopore apical (Fig. 30A, B). 

Measurements (mm). Male 2.3 long, 0.4 wide across eyes, 0.4 wide across hind 

margin of pronotum.  

Material studied. INDIA: Delhi, NCR: 3♂, Sunder nursery (28°35'43"N 

17°14'41"E), 10.xiii.2018, Sweep net, Mercury vapour light trap Coll. Naresh 

Meshram (NPC).  Himachal Pradesh: 6♂, Nauni, (30°85'70"N, 77°16'74"E) 

14.vii.2017, Sweep net, Mercury vapour light trap Coll. Ramya (NPC). 
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Remarks: This species externally cryptic with other Delphacini species but can be 

differentiated by the jet black mesonotum and tubular aedeagus with basal foldings. 

Black brachypterous form species recorded from the study. 

Genus Parasogata Zhou, Yang and Chen, 2018 (New record) 
Type species: Parasogata binaria Zhou, Yang and Chen, 2018: 77 
 

Amended diagnosis: Yellowish white to brown. Vertex, pronotum and mesonotum 

with an uninterrupted white fascia Vertex, frons, face, antennae yellowish brown to 

yellowish white. Pronotum and mesonotum yellowish white. Forewings and 

hindwings hyaline with prominent veins. Legs yellowish white. Abdomen yellowish 

orange. Head including eyes narrower than pronotum. Vertex subquadrate, anterior 

margin arched, submedian carinae uniting at apex. Frons with single median carina, 

longer medially wider apically. Y-shaped carina feeble. Antennae cylindrical. 

Pronotum with lateral carinae almost attaining hind margin. Post-tibial spur with 29–

32 distinct teeth along hind margin. Pygofer in profile wider ventrally than dorsally, 

lateral quadrate areas strongly sclerotized, medioventral process absent. Segment 10 

collar-shaped, lateroapical angles produced into processes, diaphragm broad. 

Aedeagus long, tubular, with a row processes at subapically, slightly upward apically. 

Genital styles simple, widely divergent apically. Suspensorium large. 

Remarks: This genus is readily recognized by its large size and vertex, pronotum and 

mesonotum bearing an uninterrupted white fascia. The genus is closely associated 

with Sogata Distant, 1906 but differentiated by the aedeagus being up-curved with a 

row of subapical processes. Present study record the genus as new record to India, 

earlier this genus was recorded from China. 

Parasogata sexpartita sp. nov. 3 [Fig. 3D, 8D, 11D, 14D, 31A-H] 

Yellowish orange to stramineous. Vertex, pronotum and mesonotum with an 

uninterrupted white fascia Vertex, frons, face, antennae yellowish brown to pale 

white. Pronotum and mesonotum dark yellow. Forewings and hindwings yellowish 

hyaline with prominent black veins. Legs yellowish white. Abdomen yellowish 

orange (Fig. 3D, 8D, 11D, 14D). 

Head including eyes 0.9x width of pronotum. Vertex length 0.3x width across eyes; 

extended anteriorly (Fig. 3D, 11D). Frons longer than wide, widest at apex, with 

median carina forked at level of compound eyes. Clypeus as wide as frons basally, 
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rostrum reaching meso coxae. Antenna terete (Fig. 14D). Fastigium elliptical in lateral 

view (Fig. 8D). Pronotum 3.2x wider than long;  lateral carinae diverging not reaching 

hind margin. Scutellum 1.1x wider than long; carina not conspicuous (Fig. 11D).  

Male genitalia (Fig. 31A-H): Pygofer 1.2x longer than wide; diaghragm well 

developed without any processes (Fig. 31D, F). Segment ten and eleven combinedly , 

0.7x longer than wide with two pairs of lateroapical processes; segment elevenlong 

(Fig. 31G). Parameres 6.1x longer than wide; widest subapicaly, apicaly acute (Fig. 

31H). Aedeagus 8x longer than wide; shallow tubular, dorsobasally concave, 

subapicaly ornamented with six radiating spines; apically recurved with dorsal 

gonopore (Fig. 31A, B, C).    

Measurements (mm). Male 4.6 long, 0.7 wide across eyes, 0.5 wide across hind 

margin of pronotum.  

Material studied. Holotype ♂ INDIA: Nagaland: Jharnapani, (25°75'58"N, 

93°84'39"E), 23.vi.2019, Mercury vapour light trap Coll. Niranjan (NPC). Paratype 

3♂ same data as holotype  

Remarks: Parasogata sexpartita sp. nov. can be easily differentiated from its closely 

related species P. binari  by the aedeagus subapically ornamented with six radiating 

spines; apical gonopore.  

Genus Peregrinus Kirkaldy 
Type species: Peregrinus maidis (Ashmead, 1890): 323 

 

Amended diagnosis: Testaceous. Head including eyes narrower than prontum. 

Vertex as long as wide at base, shallowly projected in front. Y-shaped carina distinct. 

Frons rectangular longer than wide, widest at just above level of ocelli. Median carina 

forked at frons. Frons, genae, clypeus brown including carina. Rostrum reaching near 

to hind coxae, not attaining hind coxae. Ocelli present. Antennae terete. Thorax 

tricarinate, lateral carinae of pronotum diverging, not reaching hind margin. 

Forewings hyaline with or without markings. Pygofer longer than wide without 

medioventral process, diaphragm arched medially. Parameres broader. Aedeagus 

tubular long structure with apical or subapical processes. 

Remarks: The genus includes the larger species and can be identified by the 

extremely long aedeagus and absence of the lateroapical process of the segment 10.  
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Peregrinus maidis (Ashmead) [Fig. 3E, 3F, 8E, 11E, 14E, 32A-E, 57A-D] 
Delphax maidis Ashmead 1890: 323 
Dicranotropis maidis (Ashmead, 1890), comb. by Van Duzee (1897: 227, 240), Kirkaldy (1904: 
176). 
Delphax psylliodes Lethierry, 1903 (original combination), syn. by Kirkaldy 1907: 132. 
Liburnia psylloides (Lethierry, 1903) comb. by Melichar (1903: 101); synonym by Kirkaldy (1907: 
132). 
Pundaluoya simplicia Distant, 1906 synonym by Kirkaldy (1907: 132); also Muir, 1917e: 147). 
Megamelus teapae albinotatus Crawford, 1914, original combination of  
Delphacodes albinotata (Crawford, 1914) by Muir and Giffard (1924) 
Delphacodes albinotata (Crawford, 1914) synonym by Beamer (1948: 106). 
 

Testaceous to yellow. Vertex stramineous. Frons, gena, clypeus fuscous with light 

carinae. Antenna starmineous. Thorax off white with fuscous borders, dark band 

extending from prontum to mesonotum, on intercarinal areas each. Tegulae 

concolourous with thorax. Forewings hyaline with distinct claval pterostigma and 

veins with dark suffusion apicaly. Abdomen black (Fig. 3E, 3F, 8E, 11E, 14E). 

Head including eyes 0.8x width of pronotum. Vertex length 0.5x width across eyes; 

truncate in front (Fig. 3E, 11E). Frons longer than wide with median carina forked at 

level of compound eyes. Clypeus as wide as frons basally, rostrum reaching meso 

coxae. Antenna terete (Fig. 14E). Fastigium elliptical in lateral view (Fig. 8E). 

Pronotum 4.2x wider than long; evanescent carina, lateral carinae, diverging not 

reaching hind margin. Scutellum 1.2x wider than long; carina not conspicuous (Fig. 

11E).  

Male genitalia (Fig. 32A-E): Pygofer 0.5x longer than wide; diaghragm well 

developed without any processes (Fig. 32E). Segment ten and eleven combinedly  as 

long as wide, without lateroapical processes; segment elevenshort (Fig. 32B). 

Parameres 4x longer than wide; broad, subapicaly bulged outer margin, apicaly two 

lobed with lower lobe having bifurcation (Fig. 32D). Aedeagus 10.5x longer than 

wide; shallow tubular, ornamented with subapical short and long spine each; apical 

gonopore (Fig. 32A, C).    

Female genitalia (Fig. 57A-D). Valvulae I in lateral view (Fig. 57A, B), dorsal 

sculptured area extending from basal half to apex of blade; ventral margin translucent 

and even. Valvulae II (Fig.57C, D), in lateral view, dorsal margin with serrations 

extending from basal half to apex; with small serrations at apex; ventral margin 

membranous and translucent. 
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Measurements (mm). Male 4.2 long, 0.7 wide across eyes, 0.6 wide across hind 

margin of pronotum. Female 4.5 long, 0.8 wide across eyes, 0.7 wide across hind 

margin of pronotum.  

Material studied. INDIA: Delhi, NCR: 7♂, 5♀, IARI Pusa campus (28.6374° N, 

77.1629° E), 14.xiii.2018, Sweep net, Mercury vapour light trap Coll. Ramya and 6 

♂, 6♀, Sunder nursery (28°35'43"N 17°14'41"E), 10.xiii.2018, Sweep net, Mercury 

vapour light trap Coll. Naresh Meshram (NPC). Himachal Pradesh: 9♂ 13♀ Una, 

Rampur (31°44'92"N 77° 62'92"E) 22.ix.2018, Light trap, coll. Sunil, Niranjan 

(NPC); 8♂, 5♀, Berthin, Bilaspur, (31°21'35.18"N 76°39'52.38"E) 08.x.2018 Akash, 

Niranjan (NPC). 

Remarks: Peregrinus maidis externally similar to Peregrinus iocasta (Fennah, 1958) 

but can be differentiated by the testaceous habitus; fuscous bands on intercarinal areas 

of thorax, parameres broad; subapicaly bulged outer margin; apicaly two lobed with 

lower lobe having bifurcation. Aedeagus shallow tubular, ornamented with subapical 

short and long spine each. 

Genus Perkinsiella Kirkaldy 
Type species: Perkinsiella saccharicida Kirkaldy, 1903: 179 

 

Amended diagnosis: Large planthoppers. Black. Head including eyes as wide as or 

wider than pronotum. Vertex stramineous, as long as broad at base. Frons rectangular, 

tricarinate, intercarinal areas patterned with light spots. Intercarinal areas of prothorax 

and mesothorax creamy white, lateral areas of pro and mesonotum brown to black. 

Tegulae stramineous. Antennal segments fuscous, scape triangular, pedicel longer 

than scape. Forewings dark grey to black, veins concolorous and granulose, with or 

without claval pterostigma, white base of anal margin unite to form a white median 

line. Pygofer with well developed diaphragm having sclerotised structure 

medioventrally. Aedeagus tubular. Shape of the aedeagus, paramere and 

ornamentation at diaphragm variable across species. During this study two species of 

this genus have been recorded. 

Remarks: The genus includes the larger dark species. The triangular scape of antenna 

differentiate it from other genera of delphacidae. 
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Key to the species of Perkinsiella Kirkaldy of Karnataka 

1. Forewings with claval pterostigma (Fig. 3G, 3H); broad based parameres, diverging apically (Fig. 
33E), processes of segment 10 extremely long and arises at apex of laterad (Fig. 33C); aedeagus 
flattened, ventrally curved with pair of symmetrical subapical processes; gonopore apical (Fig. 33A, 
33B)......................................................................................................Perkinsiella insignis (Distant) 

-  Forewings without claval pterostigma (Fig. 3I, 3J); parameres broad with three apical lobes (Fig. 
34F); processes of segment 10 short and arises at base of laterad (Fig. 34C); aedeagus flattened with 
a pair of spine sub-dorsally(Fig. 34A, 34B)…………………………. Perkinsiella sinensis Kirkaldy  

 
 
Perkinsiella insignis (Distant) [Fig. 3G, 3H, 8F, 11F, 14F, 33A-E, 57E-H] 

Pundaluoya insignis Distant 1912: 190 
Perkinsiella taiwana Yang, 1989 (Taiwan); syn. of P. bigemina Ding, 1980 

 

Dark brown to black. Vertex stramineous, with basal compartment creamy white, rest 

fuscous. Frons fuscous with intercarinal white spots; median carinae forked below 

frons. Compound eyes large with bright ventrobasal band. Clypeus, gena fuscous with 

stramineous bands. Thorax black with intercarinal areas stramineous. Pronotum 

tricarinate with stramineous intercarinal areas with black spot each.  Mesonotum 

black with bright stramineous intercarinal area contineuos to scutellum tip. Forewings 

black hyaline, white base of anal margin unite to form a white median line till claval 

pterostigma. Abdomen black (Fig. 3G, 3H, 8F, 11F, 14F).  

Head including eyes same width of pronotum; nearly convex in front. Vertex length 

0.2x width across eyes; not produced beyond compound eyes (Fig. 3G, 11F). Frons 

rectangular; median carina forked before frons. Antenna black, basal segment 

triangular (Fig. 14F). Fastigium rounded in lateral view (Fig. 8F). Pronotum 4.1x 

wider than long; tricarinate, lateral carinae short not reaching to hind margin. 

Scutellum 1.1x wider than long; prominent median carina, lateral carinae evanescent 

(Fig. 11F).  

Male genitalia (Fig. 33A-E): Pygofer as long as wide, with thin diaphragm without 

median process (Fig. 33D). Segment ten and eleven combinedly , 0.5x longer than 

wide along with 1.8x lateroapical processes; segment elevenmoderately long (Fig. 

33C). Parameres 2.8x longer than wide; broad at base tapering apically; diverging 

apically (Fig. 33E). Aedeagus 10x longer than wide; flattened, ventrally curved with 

pair of symmetrical subapical processes; gonopore apical (Fig. 33A, B).   

Female genitalia (Fig. 57E-H): Valvulae I in lateral view (Fig. 57E, F), dorsal 

sculptured area extending from basal half to apex of blade; even ventral margin. 
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Valvulae II (Fig. 57G, H), in lateral view, dorsal margin with serrations extending 

from basal half to apex; with small serrations at apex; ventral margin even with 

medio-basal translucent membrane. 

Measurements (mm). Male 4.3 long, 0.9 wide across eyes, 0.6 wide across hind 

margin of pronotum. Female 4.5 long, 1.0 wide across eyes, 0.8 wide across hind 

margin of pronotum.  

Material studied. INDIA: Delhi, NCR: 8♂, 10♀, IARI Pusa campus (28.6374° N, 

77.1629° E), 14.xiii.2018, Sweep net, Mercury vapour light trap Coll. Ramya and 5 ♂, 

8♀, Sunder nursery (28°35'43"N 17°14'41"E), 10.xiii.2018, Sweep net, Mercury 

vapour light trap Coll. Naresh Meshram (NPC).  Himachal Pradesh: 6♂ 9♀, Nauni, 

(30°85'70"N, 77°16'74"E) 14.vii.2017, Sweep net, Mercury vapour light trap Coll. 

Ramya (NPC); 3♂ 3♀, Solan, Forest road, Forest guest house, (30°54'29.27"N, 

77°6'8.04"E) 15.vii.2017, Mercury vapour light trap Coll. Ramya (NPC); 4♂ 6♀ Una, 

Rampur (31°44'92"N 77° 62'92"E) 22.ix.2018, Light trap, coll. Sunil, Niranjan (NPC); 

3♂, 7♀, Berthin, Bilaspur, (31°21'35.18"N 76°39'52.38"E) 08.x.2018 Akash, Niranjan 

(NPC). Karnataka; 9♂ 12♀ Bidar (17°55'16"N 77°29' 54" E) 23.viii.2017, Mercury 

vapour light trap, Shashank, P. R.  

Remarks: Perkinsiella insignis similar in appearance to Perkinsiella species, it can be 

differentiated by the black habitus, claval pterostigma of wings, pygofer without 

medio-ventral processes. Aedeagus flattened, ventrally curved with pair of 

symmetrical subapical processes. 

Perkinsiella sinensis Kirkaldy [Fig. 3I, 3J, 8G, 11G, 14G, 34A-E, 57I-L] 
Perkinsiella taiwana Yang, 1989 (Taiwan); synonym of P. bigemina Ding, 1980: 181 

Larger species. Testaceous to brown. Vertex stramineous. Frons testaceous basal half 

with intercarinal white spots; distal half white concolourous with gena. Clypeus 

testaceous with rostrum white. Antenna stramineous with black pattern. Thorax dark 

brown with intercarinal areas stramineous. Pronotum tricarinate with stramineous 

intercarinal areas having spot on each.  Mesonotum dark brown with bright 

stramineous intercarinal area contineuos to scutellum tip. Forewings hyaline with 

brown band extending from median sector vein to apical margin, without claval 

pterostigma, white base of anal margin unite to form a white median line. Abdomen 

white with black mosaic (Fig. Fig. 3I, 3J, 8G, 11G, 14G).  
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Head including eyes same width of pronotum; nearly convex in front. Vertex length 

0.2x width across eyes; truncate beyond compound eyes (Fig. 3I, 11G). Frons 

rectangular; median carina forked far below frons. Clypeus tricarinate, rostrum 

reaching hind coxae. Antenna triangular (Fig. 14G). Fastigium rounded in lateral view 

(Fig. 8G). Pronotum 5.1x wider than long; tricarinate, lateral carinae diverging not 

reaching hind margin. Scutellum 1.1x wider than long; prominent median carina, 

lateral carinae evanescent (Fig. 14G).  

Male genitalia (Fig. 34A-F): Pygofer as long as wide; ventral margin with a pair of 

median processes (Fig. 34D). Segment ten and eleven combinedly  3x longer than 

wide along with 0.8x processes arises basally on laterad margin; segment elevenlong 

(Fig. 34C). Parameres 2.5x longer than wide; broad at base tapering apically; 

diverging apically (Fig. 34F). Aedeagus 4x longer than wide; flattened, aedeagus 

flattened with a pair of spine sub-dorsally; dorso-apical gonopore (Fig. 34A, B).   

Female genitalia (Fig. 57I-L). Valvulae I in lateral view (Fig. 57I, J), dorsal 

sculptured area extending from basal half to apex of blade; even ventral margin. 

Valvulae II (Fig. 57K, L), in lateral view, dorsal margin with serrations increasing in 

size, extending from basal half to apex; with minute serrations at apex; ventral margin 

even with medio-basal translucent membrane. 

Measurements (mm). Male 4.8 long, 0.9 wide across eyes, 0.7 wide across hind 

margin of pronotum. Female 5.0 long, 1.1 wide across eyes, 0.9 wide across hind 

margin of pronotum. 

Material studied. INDIA: Karnataka; 1♂, 1♀ Bidar (17°55'16"N 77°29' 54" E) 

23.viii.2017, Mercury vapour light trap, Shashank, P. R. (NPC) 

Remarks: P. sinensis is a larger species than P.insignis. It can be easily recognized 

by the testaceous colour of habitus, forewings with brown band, pygofer with medio-

ventral processes and broad aedeagus with a pair of dorsal sub-apical spines. 

Genus Phyllodinus Van Duzee (New record) 
Type species: Phyllodinus nervatus Van Duzee, 1897: 240 

 

Amended diagnosis: Black. Head including eyes subequal width of pronotum. 

Vertex less produced in front, as long as wide at base, Y shaped carina indistinct. 

Frons speckled with white granules. Gena and clypeus black without any markings. 

Thorax black with light carina. Antenna terete, pedicel much longer than scape. 
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Femur and tibia of front and middle leg enlarged, hind leg long without any 

expansion. Pygofer longer than wide. Segment 10 round with or without lateroapical 

processes. segment elevenmoderately long. Adeagus narrow tubular. Parameres shape 

variable across species of this genus.  

Remarks: The genus is characterized by the enlarged femur and tibia of front and 

middle legs. This genus externaly closely resembles genus Cemus Fennah, but varies 

based on the enlarged portion of leg. Species of this genus usually brachypterous 

forms.  

Phyllodinus sp. nov. 4 [Fig. 3K, 3L, 8H, 11H, 14H, 35A-H, 57M-P] 

Black. Vertex, frons, gena and clypeus concolorous with thorax. Frons black, 

speckled with off white granules on intercarinal areas, postgena characteristically 

white. Thorax black with light carina. Pronotum black with stramineous suffusion in 

middle, dorsolateral extension of pronotum white.  Mesonotum black with light 

carina. Tegulae off white. Forewings hyaline, with closely spaced black granules. 

Abdomen black with off white anal area (Fig. 3K, 3L, 8H, 11H, 14H). 

Head including eyes 0.9x width of pronotum, slitely narrower than pronotum. Vertex 

length 0.3x width across eyes, Y- shaped carina indistinct (Fig. 3K, 11H). Frons 

slitely longer than wide, narrowest at base between ompound eyes, median carina 

forked after frons. Clypeus base wider than apex of frons, rostrum reaching meso-

coxae. Antennal terete, pedicel much longer than scape (Fig. 14H). Front and middle 

legs, enlarged with femur and tibia, hind legs long without enlarged femur and tibia. 

Fastigium rounded in lateral view (Fig. 8H). Pronotum 3.8x wider than long; light 

carina. Scutellum 1.8x wider than long; light carina (Fig. 11H).  

Male genitalia (Fig. 35A-H)  

Pygofer 1.2x longer than wide; pygofer broad without any lateral expansion, 

medioventral processes sharp spine like (Fig. 35H), diaphragm thick with v shaped 

excavation medioventraly (Fig. 35F). Segment ten and eleven combinedly 1.1x longer 

than wide, lateroapical processes absent; segment elevenmoderately long (Fig. 35C). 

Parameres 5.4x longer than wide; long, subapicaly deep curved, outer margin with 

lateraly turned apex having stout process directed dorsal (Fig. 35G). Aedeagus 25x 

longer than wide; decurved with apical gonopore, decurved process of same length 

with acute apex (Fig. 35A, 35B).  
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Female genitaliac (Fig. 57M-P). Valvulae I in lateral view (Fig. 57M, N), dorsal 

sculptured area extending from basal half to apex of blade; ventral margin translucent. 

Valvulae II (Fig. 57O, P), in lateral view, distal 1/3th dorsal margin with serrations 

increasing in size gradually; with minute serrations at apex; ventral margin even with 

medio-basal translucent membrane. 

Measurements (mm). Male 2.6 long, 0.8 wide across eyes, 0.5 wide across hind 

margin of pronotum. Female 3.2 long, 0.9 wide across eyes, 0.7 wide across hind 

margin of pronotum.  

Material studied. INDIA: Uttarkhand: 1♂, 1♀Hawalbagh (29°64'28"N 79°63'27"E) 

25.xii.2018 Sunil (NPC). 

Remarks: Phyllodinus sp. nov. is closely related to P. nervatus Van Duzee based on 

external appearence. However this species can be distinguished by pygofer with 

medioventral sharp spine like processes and aedeagus decurved with apical gonopore, 

decurved process of same length with acute apex. 

Genus Sardia Melichar 
Type species: Sardia rostrata Melichar, 1903: 96 

 

Amended diagnosis: Chocolate brown. Head distinctly narrower than pronotum. 

Vertex narrow, elongated, produced anteriorly between compound eyes. Frons 

tricarinate, constricted at basal one third or at level of ocelli, broadened towards 

postclypeous, median carina forked at base of frons. Post-tibial spur with teeth at hind 

margin. Forewing chocolate brown with well developed claval pterostigma, darker 

apically. Pygofer long, ventral margin longer than dorsal, dorsal margin of diaphragm 

with a bilobed process directed caudally. 

Remarks: This genus closely associated with Perkinsiella Kirkaldy and it can be 

differentiated by long dark, wedge shaped species. The long, apicaly pointed vertex, 

extending beyond compound eyes and raised median carina. 

Sardia rostrata Melichar 1903 [Fig. 4A, 4B, 8I, 11I, 14I, 36A-F, 58A-D] 
Sardia rostrata Melichar 1903: 96 

 

Black to stramineous; vertex black with pale yellow spots. Frons, clypeus and gena 

black patterned with stramineous. Pronotum and mesonotum black with stramineous 

spots; scutellum end margined with off-white; pronotum with strong carina and 
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mesonotum tricarinate. Tegulae concolourous with body. Fore wings basally hyaline 

and dark apicaly (Fig. 4A, 4B, 8I, 11I, 14I).  

Head including eyes 0.8x width of pronotum. Vertex length 0.6x width across eyes; 

elongated with triangular apex formed by strongly keeled Y shaped carinae (Fig. 4A, 

11I). Frons elongated basally with broader distal half. Median carina forked at apex 

(Fig. 14I). Fastigium subtriangular in lateral view (Fig. 8I). Pronotum 3.1x wider than 

long; scutellum 1.1x wider than long (Fig. 11I).  

Male genitalia (Fig. 36A-F): Pygofer 1.1x longer than wide with well defined ventral 

margin having stout median process (Fig. 36B, 36C). Segment ten and eleven 

combinedly 1.5x longer wide with 0.8x lateroapical processes; segment eleven 

moderately long (Fig. 36E). Parameres 2.5x longer than wide; sickle shaped with a 

tooth (Fig. 36F). Aedeagus 3.5x longer than wide; tubular with slitely curved apex; 

gonopore apical (Fig. 36A, 36D).  

Female genitalia (Fig. 58A-D). Valvulae I in lateral view (Fig. 58A, B), dorsal 

sculptured area extending from base to apex of blade; ventral margin even without 

scultpure. Valvulae II (Fig. 58C, D), in lateral view, dorsal margin with serrations 

increasing in size, extending from basal half to apex; with minute serrations at apex; 

ventral margin even with medio-basal translucent membrane.  

Measurements (mm): Male 2.6 long, 0.2 wide across eyes, 0.5 wide across hind 

margin of pronotum. Female 3.0 long, 0.3 wide across eyes, 0.7 wide across hind 

margin of pronotum.  

Material studied. INDIA: Andra Pradesh; 5♂ 2♀ Tirupati, (13°62'88"N, 79°41'92"E) 

28.ii.2018, Mercury vapour light trap coll. Rajagopal (NPC). Arunachal Pradesh 5♂ 

8♀ CAU Pasighat, (28°07'85"N, 95°32'36"E) 28.ii.2018 Mercury vapour light trap 

coll. Stuti (NPC)   

Remarks: Sardia rostrata can be easily distinguished from other closely related 

species by black narrow species with apicaly pointed vertex, curved lateroapical 

process of segment 10, sickle shaped parameres and the broad tubular aedeagus with 

1-3 dorsoapical spines. 

Genus Shadelphax Ding, 2006 (New record) 
Type species: Shadelphax eforiae (Dlabola, 1961): 314 
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Amended diagnosis: Black.  Head including eyes subequal to pronotum. Vertex in 

middle line as long as wide at base or slightly shorter, rounded anteriorly. Frons 

longer than broad, widest at middle, median carina forked at base of frons. Clypeus 

slightly wider at base than frons apex. Rostrum surpassing metacoxae. Antennae 

terete, reaching postclypeus. Thorax tricarinate. Pronotum creamy white with lateral 

carinae diverging caudally, not reaching hind margin. Mesonotum as long as vertex 

and pronotum together, black outercarinal areas on either side. Forewings hyaline in 

macropterous and tegmen like in brachypterous, reaching 4–6th abdominal segment. 

Pygofer subequaly longer than broad, with well developed diaphragm. Aedeagus 

tubular, narrowing to apex, distal part slightly twisted and curved ventrally, dorsal 

margin with several teeth, left side with many teeth at central to basal areas; gonopore 

subapical on lateral margin.  

Remarks: This genus is closely associated Opiconsiva Distant, but can differentiated 

by the pygofer with armature of the diaphragm convex, aedeagus tubular with teeth on 

dorsal margin, parameres without bifurcation. This genus is newly recorded from 

India, earlier it was recorded from China, Iran and Mangolia.  

Shadelphax eforiae (Dlabola) [Fig. 4C, 8J, 11J, 14J, 37A-E] (New record) 
  Calligypona eforiae Dlabola, 1961:314 
Calligypona kirghisica Dubovsky, 1966:71 
Delphacodes eforiae Mitjaev, 1971:65 
Javesella eforiae Nast, 1972a:67 
Unkanodes eforiae Dlabola, 1974:34 
Herbalima eforiae Emeljanov, 1977:117 
Herbalima (Pherancyra) eforiae Emeljanov, 1982a:73 
Shadelphax eforiae Ding, 2006a:625 
 

Black to stramineous. Head including eyes subequal to pronotum. Vertex stramineous 

with Y shaped carina, shallowly projected in front. Frons, gena and clypeus black 

with stramineous carina, median carina forked before frons. Rostrum surpassing meso 

coxae.. Antennal scape black with stamineous pedicel. Pronotum black with 

stramineous mosaic in middle, evanescent tricarina. Mesonotum black with 

stamineous scutellum tip. Forewings hyaline with concolours veins. (Fig. 4C, 8J, 11J, 

14J)  

Head including eyes 0.9x width of pronotum; truncate in front. Vertex length 0.3x 

width across eys (Fig. 4C, 11J). Frons longer than wide, widest at middle. Antenna 

terete (Fig. 14J). Fastigium rounded in lateral view (Fig. 8J). Pronotum 4.5x wider 
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than long; evanescent carina, lateral carinae not reaching hind margin. Scutellum 1.2x 

wider than long; carina faint (Fig. 11J).  

Male genitalia (Fig. 37A-E): Pygofer 0.7x longer than wide; diaghragm well 

developed without any processes (Fig. 37C). Segment ten and eleven combinedly 2.1x 

longer than wide along with 0.2x lateroapical processes; segment eleven moderately 

long (Fig. 37E). Parameres 3.4x longer than wide; short, divergent apicaly with slitely 

curved inner margin, (Fig. 37D). Aedeagus 8.5x longer than wide; flattened, 

ornamented with dorsolateral spines from medile to apex; left side with many small 

teeth at central to basal areas; latero-subapical gonopore (Fig. 37A, 37B).  

Measurements (mm). Male 3.7 long, 0.3 wide across eyes, 0.6 wide across hind 

margin of pronotum.  

Material studied. INDIA: Ladakh; 8♂, Leh, (34°09'9.32"N 77°34'37.38" E) 

15.viii.2018, Sweep net Coll. Naresh Meshram (NPC). 

Remarks: Shadelphax eforiae is new record for India recorded from Leh district of 

Ladakh, earlier recorded from China, Iran, Mangolia. It is similar to Opiconsiva 

tangira(Matsumura), can be differentiated, diverging parameres, pygofer without 

median process; adeagus with dorsolateral spines from medile to apex and left side 

with many small teeth at central to basal areas. 

Genus Sogata Distant, 1906 
Type species: Sogata dohertyi Distant, 1906: 471 
 

Amended diagnosis: Yellowish tan. Comparatively larger species. Head including 

eyes narrower than pronotum. Vertex fairly oblong, converging anteriorly. Frons in 

middle line longer than wide at widest part, widest at apex. Frons and clypeus black 

with median carina with white suffusion. Clypeus base as wide as apex of frons. 

Antennae cylindrical, second segment longer than first. Ocelli present. Thorax with 

white median band running from pronotum to end of scutellum. Pronotum with lateral 

carinae straight, diverging to hind margin almost attaining hind margin. Fore wings 

hyaline with thickened veins apically. Pygofer well developed with diaphragm 

broadly lobed, protruding cephalad, connected end of Aedeagus. Aedeagus tubular, 

apical third sharply turned down. segment 10 collar like, with lateroapical spinose 

process and segment elevenlong. Parameres long and variously modified. 
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Remarks: This genus closely associated with Chloriona Fieber in external 

appearence but can distinguished by the black intercarinal area of frons, aedeagus 

ventraly curved without any teeth. 

Sogata sp. nov. 5 [Fig. 4D, 4E, 8K, 11K, 14K, 38A-E, 58E-H] 

Ochraceous to stramineous. Vertex stramineous. Frons, gena and clypeus black with 

median carina with white suffusion, postgena concolours with body. Thorax 

stramineous with white narrow vitta running from ronotum to end of scutellum. 

Pronotum and mesonotum stramineous light carina. Tegulae stramineous. Forewings 

hyaline, apical half with dark thickened veins . Abdomen off white with black basal 

band. (Fig. 4D, 4E, 8K, 11K, 14K) 

Head including eyes 0.9x width of pronotum, subequal to pronotum. Vertex length 

0.3x width across eyes, Y-shaped carina feeble (Fig. 4D, 11K). Frons medialy longer 

than wide, median carina forked before frons. Clypeus base as wide as apex of frons, 

rostrum reaching meta-coxae. Antennal cylindrical, pedicel longer than scape (Fig. 

14K). Legs with black streaks. Fastigium rounded in lateral view (Fig. 8K). Pronotum 

3.6x wider than long; light carina. Scutellum 1.2x wider than long; light carina (Fig. 

11K).  

Male genitalia (Fig. 38A-E): Pygofer 1.1x longer than wide; pygofer broad without 

any lateral expansion, medioventral processes absent, diaphragm thick uniform 

throughout and united with armature (Fig. 38E). Segment ten and eleven combinedly 

2.5x longer than wide, deeply curved ventral margin gives 0.2x spinose processes; 

segment eleven moderately long (Fig. 38D). Parameres 3.5x longer than wide; 

converging apically with sinuate inner margin and humped inner basal angle (Fig. 

38C). Aedeagus 5x longer than wide; without any processes or teeth, simple, basally 

broad with apically sharp decurved apex; basal gonopore (38A, B). 

Female genitalia (Fig. 58E-H). Valvulae I in lateral view (Fig. 58E, F), dorsal 

sculptured area extending from distal 1/4th to apex of blade; ventral margin even with 

median ridges. Valvulae II (Fig. 58G, H), in lateral view, dorsal margin with 

serrations decreasing in size, extending from distal 1/3rd to apex; with acute apex; 

ventral margin even. 
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Measurements (mm). Male 4.1 long, 0.7 wide across eyes, 0.6 wide across hind 

margin of pronotum. Female 4.8 long, 0.7 wide across eyes, 0.6 wide across hind 

margin of pronotum.  

Material studied. INDIA: 5♂, 4♀, Sunder nursery (28°35'43"N 17°14'41"E), 

10.xiii.2018, Sweep net, Mercury vapour light trap Coll. Naresh Meshram (NPC). 

Remarks: Sogata sp. nov. is closely related to Sogata nigrifrons (Muir) based on 

external appearence. However this species can be distinguished by deeply curved 

ventral margin of Segment 10, aedeagus without processes, basally broad with 

apically sharp decurved apex. 

Genus Sogatella Fennah 
Type species: Sogatella furcifera (Horváth, 1899): 372 

 

Amended diagnosis: Stramineous to black. Fairly small slender planthoppers. Head 

including compound eyes narrower than pronotum. Vertex longer than broad at base. 

Lateral carina of pronotum not reaching hind margin, intercarinal areas of mesothorax 

including scutellum pale. Claval pterostigma present or absent. Rostrum not reaching 

meta coxae. Spur foliaceous with folded toothed hind margin. Pygofer with a U-

shaped trough on mediodorsal margin; ventral margin longer than dorsal. Segment ten 

and eleven combinedly short with pair of spine-like lateroapical processes; Segment 

elevenmoderately long. Aedeagus twisted with two rows of teeth. 

Remarks: The genus can be sperated from other delphacini genera by a median 

stramineous vitta running from vertex to tip of scutellum and twisted aedeagus with 

two parallel rows of spines on ventral margin. Coloration of vertex, frons, clypeus, 

thorax and claval pterostigma vary with respect to species. During the study 3 species 

were recorded from this genus. 

Key to the species of Sogatella Fennah  
1. Forewing hyaline with distinct claval pterostigma (Fig. 4F, 4G); Frons, genae and clypeus black 

(Fig. 14L); Pygofer with a stout medioventral process (Fig. 39D) 
……………...………………………………………………………….Sogatella furcifera(Horvath)  

-   Claval pterostigma absent (Fig. 4H, I, J, K); pygopher without distinct medioventral process (40E, 
41E)…....……………………………………………………………………………………………2 

2. Frons, genae and clypeus stramineous (Fig. 15A); forewing with a light brown suffusion at the anal 
margin (Fig. 9A) ………………………..………………………….....Sogatella kolophon (Kirkaldy) 

-  Frons and clypeus pallid stramineous with dark fuscous genae (Fig. 15B); forewing hyaline without 
any markings (Fig. 9B) ………………………………………………..….. …Sogatella vibix (Haupt) 
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Sogatella furcifera (Horvath) [Fig. 4F, 4G, 8L, 11L, 14L, 39A-F, 58I-L] 
Delphax furcifera Horvath 1899: 372 
Sogata distincta Distant 1912: 191 
Sogata pallescens Distant 1912: 192 
Sogata kyusyuensis Matsumura and Ishihara 1945: 65 
Sogata tandojamensis Qadri and Mirza 1960 : 115 

Creamy white to black; vertex white with black intercarinal areas. Frons straminous to 

black concolours with gena and clypeus; white conspicuous median and lateral 

carinae; median carina forked at base of frons. Pronotum creamy white concolourous 

with tegula. Scutellum black with white median vitta. Fore wings hyaline with dark 

claval pterostigma and dark curved marking from median vein to anal margin. 

Antenna stramineous, terete, pedicel longer than scape. Legs stramineous. Abdomen 

with black notum and white sternum (Fig. 4F, 4G, 8L, 11L, 14L). 

Head including eyes 0.6x width of pronotum, in dorsal view slitely projected with 

obliquely rounded front, vertex length 0.3x width across eyes ((Fig. 4F, 11L). Frons 

nearly rectangular with short clypeus, frontal suture extending onto vertex. Median 

carina of vertex forked before frons, (Fig. 14L). Fastigium extended lateral view (Fig. 

8L). Pronotum 4.3x wider than long; scutellum 1.2x wider than long (Fig. 11L).  

Male genitalia (Fig. 39A-F): Pygofer 1.2x longer than wide with well defined ventral 

margin having stout process and well developed diaphgram; dorsal margin sinuate 

with median broad U-shaped structure (Fig. 39D, E). Segment ten and eleven 

combinedly short with 0.2x long lateroapical processes; segment elevenmoderately 

long (Fig. 39C). Parameres are 2.2x longer than wide; bifid apically (Fig. 39F). 

Aedeagus 8.7x longer than wide; moderately long, twisted with two rows of teeth on 

both sides; ventro-apical gonopore (Fig. 39A, B).   

Female genitalia (Fig. 58I-L). Valvulae I in lateral view (Fig. 58I, J), dorsal 

sculptured area extending from basal 1/3rd to apex of blade; ventral margin even 

without scultpure. Valvulae II (Fig. 58K, L), in lateral view, dorsal margin with 

median ridge and serrations increasing in size, extending from base of ridge to apex of 

blade; with minute serrations at apex; ventral margin even with medio-basal 

translucent membrane.  

Measurements (mm). Male 3.4 long, 0.6 wide across eyes, 0.6 wide across hind 

margin of pronotum. Female 4.3 long, 0.7 wide across eyes, 0.6 wide across hind 

margin of pronotum. 
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Material studied. INDIA: Delhi, NCR: 21♂, 30♀, IARI Pusa campus (28.6374° N, 

77.1629° E), 14.xiii.2018, Sweep net, Mercury vapour light trap Coll. Ramya and 

15♂, 16♀, Sunder nursery (28°35'43"N 17°14'41"E), 10.xiii.2018, Sweep net, 

Mercury vapour light trap Coll. Naresh Meshram (NPC). Himachal Pradesh; 15♂ 

18♀, Nauni, (30°85'70"N, 77°16'74"E) 14.vii.2017, Sweep net, Mercury vapour light 

trap Coll. Ramya (NPC); 3♂ 3♀ Forest road, Forest guest house, (30°54'29.27"N, 

77°6'8.04"E) 15.vii.2017, Mercury vapour light trap Coll. Ramya (NPC); 8♂,11♀ 

Palampur, CSK-HPKV, (32°10'03.0"N, 76°54'65.0"E) 10.viii.2018, Sweep net Coll. 

Niranjan (NPC); 15♂ 20♀ Una, Rampur (31°44'92"N 77° 62'92"E) 22.ix.2018, Light 

trap, coll. Sunil, Niranjan (NPC); 14♂, 19♀, Berthin, Bilaspur, Himachal Pradesh 

(31°21'35.18"N 76°39'52.38"E) 08.x.2018 Akash, Niranjan (NPC). Karnataka; 3♂ 2♀ 

Bidar (17°55'16"N 77°29' 54" E) 23.viii.2017, Mercury vapour light trap, Shashank 

(NPC). 

Remarks: This species can be easily distinguished by the other Sogatella species by 

claval pterostigma of wings, twisted aedeagus with two rows of spines and ventral 

margin of the pygofer with a stout median process.  

Sogatella kolophon (Kirkaldy) [Fig. 4H, 4I, 9A, 12A, 15A, 40A-F, 58M-P] 
Delphax kolophon Kirkaldy 1907 : 154 
Delphacodes elegantissima Ishihara 1952: 45 
Opiconsiva insularis Distant 1917: 303 
Opiconsiva balteata Distant 1917: 302 
Opiconsiva derelicta Distant 1917: 303 
Sogatella balteata Fennah 1963 : 64 
Sogatella chenhea Kuoh 1977: 440 
Sogatella derelicta Fennah 1963 : 62 
Sogatella elegantissima Fennah 1963 : 76 
Sogatella kolophon atlantica Fennah 1963 : 58 
Sogatella kolophon insularis Fennah 1963 : 59 
Sogatella kolophon meridiana Fennah 1963 : 59 
Sogata meridiana Beamer 1952: 111 

     Sogatella nebris Fennah 1963 : 67 

Stramineous to grey; vertex straminous with light carinae. Frons tawny concolours 

with gena and clypeus; pale median and lateral carinae; median carina forked at base 

of frons. Pronotum creamy white concolourous with tegula. Scutellum black with off -

white to stramineous median vitta. Fore wings hyaline with brown suffusion at the 

apical margin. Antenna stramineous, terete, pedicel longer than scape. Legs 

stramineous. Abdomen black with a light notal stripe basally. Male and female cryptic 

in colour (Fig. 4H, 4I, 9A, 12A, 15A) 
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Head including eyes 0.8x width of pronotum, obliquely rounded front in dorsal view, 

vertex length 0.3x width across eyes (Fig. 4H, 12A). Frons nearly rectangular with 

short clypeus, frontal suture extending onto vertex. Median carina of vertex forked 

before frons, (Fig. 15A). Fastigium not extended in lateral view (Fig. 9A). Pronotum 

3.8x wider than long; scutellum 1.1x wider than long (Fig. 12A).  

Male genitalia (Fig. 40A-F): Pygofer 1.1x longer than wide with well defined ventral 

margin with stout process, diaphragm distinct; dorsal margin with median prominent 

U-shaped structure having produced ends (Fig. 40D, E). Segment ten and eleven 

combinedly, short with 0.5x long lateroapical processes; segment eleven moderately 

long (Fig. 40C). Parameres 2.1x longer than wide; bifid apically (Fig. 40F). Aedeagus 

7.8x longer than its width; moderately long, twisted with two rows of teeth on both 

sides; latero-apical gonopore (Fig. 40A, B).   

Female genitalia (Fig. 58M-P). Valvulae I in lateral view (Fig. 58M, N), dorsal 

sculptured area extending from basal half to apex of blade; ventral margin even 

without scultpure. Valvulae II (Fig. 58O, P) in lateral view, dorsal margin with 

serrations increasing in size, extending from basal half to apex; with minute serrations 

at apex; ventral margin even with medio-basal translucent membrane.  

Measurements (mm). Male 3.3 long, 0.5 wide across eyes, 0.4 wide across hind 

margin of pronotum. Female 3.6 long, 0.6 wide across eyes, 0.5 wide across hind 

margin of pronotum. 

Material studied: INDIA: Delhi, NCR: 19♂: New Delhi: Sunder nursery 

(28°35'43"N 17°14'41"E), 10.xiii.2018,  and Pusa Campus (28.6374° N, 77.1629° E), 

14.xiii.2018, Sweep net, Mercury vapour light trap Coll. Naresh Meshram (NPC). 

Himachal Pradesh; 8♂ 13♀ Kalpa, Kinnaur (31°32'11.33"N 78°15'33.98"E) 

15.viii.2017, Mercury vapour light trap coll. Ramya (NPC). Bilaspur; 16♂ 25♀ 

Berthin, (31°21'35.18"N 76°39'52.38"E), 08.x.2018, Sweep net Coll. Akash, (NPC); 

8♂ 15♀, Nauni, (30°85'70"N, 77°16'74"E) 14.vii.2017, Sweep net, Mercury vapour 

light trap Coll. Ramya (NPC); 3♂ 11♀ Palampur, CSK-HPKV, (32°10'03.0"N, 

76°54'65.0"E) 10.viii.2018, Sweep net Coll. Niranjan (NPC); 3♂ 8♀ Una, Rampur 

(31°44'92"N 77° 62'92"E) 22.ix.2018, Light trap, coll. Sunil, Niranjan (NPC). 

Remarks: This species can be distinguished from S. vibix and S.furcifera by the 

straminous face, dark suffusion of wings, absence of claval pterostigma and twisted 

aedeagus with two parallel rows and lateral gonopore at apex.  
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Sogatella vibix (Haupt) [Fig. 4J, 4K, 9B, 12B, 15B, 41A-F, 59A-D] 
Delphacodes dogensis Ishihara 1952: 47 
Delphacodes longifurcifera Eskai and Ishihara 1943: 41 
Delphacodes panicola Ishihara 1949: 51 
Liburnia matsumurana Metcalf 1943: 364 
Liburnia vibix Haupt 1927: 13 
Sogatella catoptron Fennah 1963: 54 
Sogatella diachenhea Kuoh 1977: 441 
Sogatella longifurcifera Fennah 1963: 56 
Sogatella matsumurana Nast 1975:2 
Sogatella panicola Fennah 1963: 76 
Sogatella parakolophon Linnavuori 1973: 108 
Sogatella suezensis Linnavuori 1964: 341 

Stramineous to light orange; vertex straminous with light carinae. Frons Stramineous 

with pale carinae, concolours with clypeus; black to dark fuscous gena; median carina 

forked at base of frons. Pronotum creamy white concolourous with tegula. Scutellum 

black with off -white to stramineous median vitta. Fore wings hyaline with or without 

any markings. Terete Antenna and legs stramineous. Abdomen black with a triangular 

light vitta with black spot stripe, basally. Male and female cryptic in colour (Fig. 4J, 

4K, 9B, 12B, 15B).  

Head including eyes 0.8x width of pronotum, obliquely rounded front in dorsal view, 

vertex length 0.3x width across eyes (Fig. 4J, 12B). Frons nearly rectangular with 

short clypeus, frontal suture extending onto vertex. Median carina of vertex forked 

before frons (Fig. 15B). Fastigium rounded in lateral view (Fig. 9B). Pronotum 3.6x 

wider than long; scutellum 1.2x wider than long (Fig. 12B).  

Male genitalia (Fig. 41A-F): Pygofer 1.1x longer than its width, with distinct ventral 

margin having arcuate sclerotized area, diaphragm well developed (Fig. 41D, E). 

Segment ten and eleven combinedly short with 0.5x long lateroapical processes; 

segment elevenmoderately long (Fig. 41C). Parameres 2.1x longer than wide; bifid 

apically with outer lobe stouter and divergent than inner lobe (Fig. 41F). Aedeagus 

7.9x longer than wide; twisted with two rows of teeth on both sides; latero-apical 

gonopore (Fig. 41A, B). 

Female genitalia (Fig. 59A-D). Valvulae I in lateral view (Fig. 59A, B), dorsal 

sculptured area extending from basal half to apex of blade; ventral margin even 

without scultpure. Valvulae II (Fig. 59C, D), in lateral view, dorsal margin with 

median ridge, serrations increasing in size, extending from base of ridge to apex of 

blade; with minute serrations at apex; ventral margin apex with stout broad spine; 

even with medio-basal translucent membrane.  
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Measurements (mm). Male 3.2 long, 0.5 wide across eyes, 0.4 wide across hind 

margin of pronotum. Female 3.4 long, 0.6 wide across eyes, 0.5 wide across hind 

margin of pronotum. 

Material studied. INDIA: Delhi, NCR: 22♂, 17♀ New Delhi: Sunder nursery 

(28°35'43"N 17°14'41"E), 10.xiii.2018,  and Pusa Campus (28.6374° N, 77.1629° E), 

14.xiii.2018, Sweep net, Mercury vapour light trap Coll. Naresh Meshram (NPC). 

Himachal Pradesh; 16♂ 10♀ Kalpa, Kinnaur (31°32'11.33"N 78°15'33.98"E) 

15.viii.2017, Mercury vapour light trap coll. Ramya (NPC). Bilaspur; 7♂ 3♀ Berthin, 

(31°21'35.18"N 76°39'52.38"E), 08.x.2018, Sweep net Coll. Akash, (NPC); 6♂ 9♀, 

Nauni, (30°85'70"N, 77°16'74"E) 14.vii.2017, Sweep net, Mercury vapour light trap 

Coll. Ramya (NPC). 

Remarks: This species can be distinguished from S. furcifera and S. kolophon by the 

dark gena contrasting with stramineous frons and clypeus. It may be confused with 

the genus Stenocranus but they are very distinct in male genitalia. 

GenusTagosodes Asche and Wilson  
Type species: Tagosodes cubanus (Crawford, 1914): 595 

 

Amended diagnosis: Stramineous to black. Head narrower than pronotum. Vertex 

longer than broad at base, projected infront of eyes, lateral carinae parallel. Frons 

rectangular, broader than wide with prominent median carina, bifurcating at base. Off 

white to stramineous band extending from base of vertex to scutellum with chocolate 

brown latero-carinal area. Thorax tricarinate, median carina prominent, lateral carinae 

reaching hind margin. Forewings hyaline with black markings. Male pygofer ventrally 

longer than dorsally, diaphragm well developed with median lobe. Aedeagus straight 

tubular. 

Remarks: The genus can be identified by the off white to stramineous band 

extending from base of vertex to scutellum with chocolate brown latero-carinal area, 

Forewings hyaline with black markings and straight tubular aedeagus.  

Tagosodes pusanus (Distant) [Fig. 4L, 5A, 9C, 12C, 15C, 42A-E, 59E-H] 
Himeunka chibana Tian and Kuoh 1981: 193 
Sogatodes assimilis Yang 1989: 178 
Sogata pusana Distant 1912: 191 
Sogata striatus Qadri and Mirza 1960: 117 
Unkana formosella Matsumura 1935: 72 
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Black to stramineous; Vertex stramineous. Frons, clypeus and gena stramineous. 

Stramineous vitta extending from vertex to scutellum tip. Pronotum and mesonotum 

black with stramineous vitta. Tegulae concolourous with body. Fore wings hyaline 

with claval pterostigma and dark apicaly. (Fig. 4L, 5A, 9C, 12C, 15C) 

Head including eyes 0.8x width of pronotum. Vertex length 0.4x width across eyes; 

elongated with triangular apex (Fig. 4L, 12C). Frons tricarinate, longer than broad; 

median carina stronger than lateral carinae; median carina forked before frons (Fig. 

15C). Fastigium subtriangular in lateral view (Fig. 9C). Pronotum 3.8x wider than 

long; scutellum 1.4x wider than long (Fig. 12C).  

Male genitalia (Fig. 42A-E): Pygofer 1.3x longer than wide with well developed 

diaphragm having stout median process; laterodorsal angle extended (Fig. 42D). 

Segment ten and eleven combinedly 1.7x longer than wide along with 0.8x 

lateroapical processes; segment eleven moderately long (Fig. 42C). Parameres 2.7x 

longer than wide; deeply curved inner margin, apex bifurcated, outer margin longer 

than inner margin (Fig. 42E). Aedeagus 4x longer than wide; tubular with broad base; 

few spines on lateral angle; gonopore apical with basal few spines (Fig. 42A, B).   

Female genitalia (Fig. 59E-H): Valvulae I in lateral view (Fig. 59E, F), dorsal 

margin even; ventral margin even with membranous medio-basal area. Valvulae II 

(Fig. 59G, H), in lateral view concave, dorsal margin with serrations slitely increasing 

in size, extending from basal half to apex of blade; with minute serrations at apex; 

ventral margin even with medio-basal transluecent membrane and a stout serration at 

apex.  

Measurements (mm). Male 3.3 long, 0.5 wide across eyes, 0.5 wide across hind 

margin of pronotum. Female 3.3 long, 0.5 wide across eyes, 0.5wide across hind 

margin of pronotum. 

Material studied. INDIA: Delhi, NCR: 7♂, 5♀, IARI Pusa campus (28.6374° N, 

77.1629° E), 14.xiii.2018, Sweep net, Mercury vapour light trap Coll. Ramya and 5 

♂, 6♀, Sunder nursery (28°35'43"N 17°14'41"E), 10.xiii.2018, Sweep net, Mercury 

vapour light trap Coll. Naresh Meshram (NPC).  

Remarks: The species can be distinguished from other species of the genus in having 

off white to stramineous band extending from base of vertex to scutellum with 
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chocolate brown latero-carinal area, Forewings hyaline with black markings and 

straight tubular aedeagus with irregularly placed apical spines. 

Genus Terthron Fennah 
Type species: Terthron anemonias (Kirkaldy, 1907): 159 

 

Amended diagnosis: Umber and black; vertex umber with black intercarinal area 

(Fig.4). Frons and gena black with light carinae, clypeus umber with light carina. 

Vertex, Pronotum and mesonotum amber coloured with a median stramineous vitta 

extending from vertex to tip of scuttelum; pronotum with prominent lateral carinae. 

Fore wings hyaline with dark granules in veins and a dark curving extending from 

sector of radius to anal vein. Pygohore with triangular median process on ventral 

margin and aedeagus deeply curved ventally. 

Remarks: The genus can be easily recognized by the pronotum and mesonotum 

amber coloured with a median stramineous vitta extending from vertex to tip of 

scuttelum. 

Terthron albovittatum (Matsumura) [Fig. 5B, 9D, 12D, 15D, 43A-E] 
   Dicranotropis albovittata (Matsumura) 1900: 269 
   Liburnia albovittata, Matsumura 1931: 269 
   Sogota albovittata Esaki, 1932:2241 
 

Umber and black; vertex umber with black intercarinal area. Frons and gena black 

with light carinae, clypeus umber with light carina. Vertex, Pronotum and mesonotum 

amber coloured with a median stramineous vitta extending from vertex to tip of 

scuttelum; pronotum with prominent lateral carinae. Tegulae pale to stramineous. 

Fore wings hyaline with dark granules in veins and dark curving extending from 

sector of radius to anal vein. (Fig. 5B, 9D, 12D, 15D).  

Head including eyes 0.3x width of pronotum, quadrate in dorsal view, vertex length 

0.7x width across eyes (Fig. 5B, 12D). Frontoclypeus broad, frontal suture extending 

onto vertex. Median carina of vertex forked before frons (Fig. 15D). Fastigium 

rounded in lateral view (Fig. 9D). Pronotum 3.8x wider than long; scutellum 1.2x 

wider than long (Fig. 15D).  

Male genitalia (Fig. 43A-E): Pygofer 1.3x longer than wide with well defined ventral 

margin having median triangular sclerotised area (Fig. 43E). Segment ten and eleven 

combinedly long with 0.7x lateroapical processes; segment elevenshort (Fig. 43C). 

Parameres 3x longer than wide; slitely curved medially with a serration, outer apical 
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end with spines (Fig. 43D). Aedeagus 2.2x longer than wide; deeply curved with 

longer and shorter lobe; longer lobe with dorso-apical gonopore and ventral spines 

(Fig. 43A, B).   

Measurements (mm): Male 2.6 long, 0.2 wide across eyes, 0.5 wide across hind 

margin of pronotum. 

Material Studied: INDIA: Andra Pradesh; 3♂ Tirupati, (13°62'88"N, 79°41'92" E) 

28.ii.2018, Mercury vapour light trap coll. Rajagopal (NPC). Uttarkhand: 1♂, 

Hawalbagh (29°64'28"N 79°63'27"E) 25.xii.2018 Sunil (NPC).  

Remarks: The species can be differentiated by the pronotum and mesonotum amber 

coloured with a median stramineous vitta extending from vertex to tip of scuttelum 

and aedeagus with ventrally deep curved  

Genus Toya Distant, 1906 
Type species: Toya attenuata Distant, 1906: 472 

 

Amended diagnosis: Stamineous. Head including eyes subequal to pronotum. Vertex 

stramineous to black with Y shaped carina. Frons, gena and clypeus black with 

stramineous, frons narrowest at base. Basally clypeus as broad as frons apex. Thorax 

stramineous to black. Fore wings hyaline with or without claval pterostigma. 

Dorsocaudal margin of the pygofer expanded, with apices medially inflected. The 

armature of the diaphragm wider than long. Aedeagus of most species slightly curved 

dorsad, bearing a lateral row of teeth near midlength on both sides along with several 

subapical dorsal teeth. 

Remarks: Smaller planthoppers with black intercarinal area of frons and can be 

differentiated from other genera by the armature of diaphragm wider than long. 

Toya nigra (Crawford) [Fig. 5C, 9E, 12E, 15E, 44A-E] (New record) 
Megamelus erectus Crawford, 1914: 624. 
Delphacodes axonopi Fennah, 1945: 434-435 
Delphacodes nigra (Crawford, 1914), new combination and emendation by Muir and Giffard, 1924: 
32. 
Delphacodes axonopi Fennah, 1945: 434-435, fig. 107-110, synonymy by Gonzon and Bartlett 

2007: 224. 

Black to fuscous. Vertex fuscous with yellow mosaic. Frons, gena and clypeus black 

with stramineous carina. Antennal scape black and pedicel starmineous. Thorax black. 

Pronotum fuscous with black mosaic spot, light yellow carina. Mesonotum black with 

yellowish hindmargin, black carina. Tegulae concolourous with thorax. Forewings 
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hyaline with concolours veins and claval pterostigma. Abdomen black with yellowish 

circular patch at notum base. (Fig. 5C, 9E, 12E, 15E) 

Head including eyes as wide as pronotum. Vertex length 0.3x width across eyes; 

sinuate in front (Fig. 5C, 12E). Frons longer than wide with median carina forked just 

before frons. Clypeus as wide as apex of frons, rostrum supassing mesocoxae. 

Antenna terete, second segment longer than first (Fig. 15E). Fastigium rounded in 

lateral view (Fig. 9E). Pronotum 4.5x wider than long; light carina, lateral carina not 

reaching hind margin. Scutellum 1.1x wider than long; carina inconspicuous (Fig. 

12E).  

Male genitalia (Fig. 44A-E): Pygofer 1.2x longer than wide; dorsocaudal margin 

expanded, with apices medially inflected, diaghragm well developed, wider than long 

with broad U shaped armature (Fig. 44D). Segment ten and eleven combinedly 2.1x 

longer than wide with 0.3x lateroapical processes; segment eleven moderately long 

(Fig. 44C). Parameres 4.4x longer than wide; broad, basally broad bulged, inner 

margin sinuate, apicaly two lobed, laterally projected inner lobe give elbow shape to 

apex (Fig. 44E). Aedeagus 5.3x longer than wide; basally curved to dorsad, tubular, 

apical 2/3 armed with parallel rows of sublateral teeths; right latero- apical gonopore 

(Fig. 44A, B).   

Measurements (mm). Male 2.1 long, 0.4 wide across eyes, 0.3 wide across hind 

margin of pronotum.  

Material examined: India: Uttarkhand: 3♂, Hawalbagh (29°64'28"N 79°63'27"E) 

25.xii.2018. Mercury vapour light trap coll. Sunil (NPC). Maharastra: 2♂, Malkhed 

forest (20°50'40"N 77°51'40"E) 18.xii.2018. Mercury vapour light trap coll. Akash 

(NPC)  

Remarks: Toya nigra closely allied to the type species Toya attenuata due to 

similarity of color and by features of the male genitalia. This species differs from by 

T. attenuata in having a more pronounced inner angle of the parameres, greatly 

expanded dorsocaudal angle of pygofer and without medioventral processes of 

diaphragm.  

Toya tuberculosa (Distant) [Fig. 5D, 9F, 12F, 15F, 45A-E] (New record) 
Liburnia varia Hesse, 1925, original combination 
Delphacodes varia (Hesse, 1925); comb. by Muir (1929: 220). 
Toya (Delphacodes) varia (Hesse, 1925); by Linnavuori (1973: 107). 
Toya varia (Hesse, 1925); comb. by Fennah (1964: 142); synonym of Toya tuberculosa (Distant) 
by Fennah   (1976: 269) 
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Toya terryi (Muir, 1917); synonym of Toya tuberculosa (Distant) by Fennah (1975: 117) 
Liburnia tuberculosa Distant, 1916, original combination 
Toya tuberculosa (Distant, 1916); comb. by Fennah (1976: 269) 
Toya hispijimena Asche, 1980; synonym of Toya tuberculosa (Distant) by Asche (1988: 224) 
Toya terryi (Muir, 1917) status revivisco by Ding (2006: 506) 
Delphacodes terryi Muir, 1917, original combination 

 

Stramineous to light yellow. Vertex stramineous. Frons, gena and clypeus black with 

stramineous carina. Antennal scape black basally and pedicel starmineous. Thorax 

stramineous. Pronotum and mesonotum light yellow with light carina. Tegulae 

concolourous with thorax. Forewings hyaline with dark veins and claval pterostigma 

absent. Abdomen black with yellowish circular patch at notum base. (Fig. 5D, 9F, 

12F, 15F) 

Head including eyes as wide as pronotum. Vertex length 0.3x width across eyes; 

sinuate in front (Fig. 5D, 12F). Frons longer than wide with median carina forked just 

before frons. Clypeus as wide as apex of frons, rostrum supassing mesocoxae. 

Antenna terete, second segment longer than first (Fig. 15F). Fastigium rounded in 

lateral view (Fig. 9F). Pronotum 4.5x wider than long; light carina, lateral carina not 

reaching hind margin. Scutellum 1.1x wider than long; carina inconspicuous (Fig. 

12F).  

Male genitalia (Fig. 45A-E): Pygofer 1.1x longer than wide; dorsocaudal margin not 

expanded, diaghragm well developed, wider than long with broad U shaped armature 

(Fig. 45D). Segment ten and eleven combinedly 2.1x longer than wide with ventrally 

curved lateroapical processes; segment eleven moderately long (Fig. 45C). Parameres 

4.1x longer than wide; basally broad, inner wavy margin sinuate with inner curving 

(Fig. 45E). Aedeagus 4.2x longer than wide; basally concave and apically recurved 

tubular, ventally armed with parallel rows of sublateral teeths; right latero- apical 

gonopore (Fig. 45A, B).   

Measurements (mm). Male 3.1 long, 0.5 wide across eyes, 0.4 wide across hind 

margin of pronotum.  

Material examined: India: Uttarkhand: 5♂, Hawalbagh (29°64'28"N 79°63'27"E) 

25.xii.2018 Mercury vapour light trap coll. Sunil (NPC). Maharastra: 4♂, Malkhed 

forest (20°50'40"N 77°51'40"E) 18.xii.2018. Mercury vapour light trap coll. Akash 

(NPC)  
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Remarks: Toya tuberculosa closely allied to the Toya attenuata Distant due to 

similarity of color and by features of the male genitalia. This species differs from by 

T. attenuata in having aedeagus basally concave and apically recurved tubular, 

ventally armed with parallel rows of sublateral teeths.  

Genus Unkanodes Fennah  
Type species: Unkana sapporona Matsumura 1935: 131 

 

Amended diagnosis: Black. Head including eyes as broad as pronotum. Vertex 

stramineous with three triangular spots, as long as wide, slitely projected infront of 

eyes. Frons rectangular, same width throughout, carina prominent, median carina 

forked before frons. Antenna cylindrical, basal segment black second segment 

stramineous. Thorax tricarinate. Pronotum black with stramineous median vitta at 

base, lateral carinae not reaching. Mesonotum black with offwhite median carinae. 

Forewings hyaline. Laterodorsal angle of pygofer produced; diaphragm well 

developed with median lobe. Aedeagus tubular with regularly placed spines. 

Parameres flattened with curved apex. 

Remarks: This genus can be distinguished from other genera of Delphacini by a 

median stramineous vitta on thoracic notum, laterodorsal angle of pygofer produced 

and aedeagus tubular with regularly placed spines. 

Unkanodes latespinosa (Dlabola, 1954) [Fig. 5E, 5F, 9G, 12G, 15G, 46A-E] (New 
report) 

Calligypona latespinosa Dlabola, 1954: 33  
 

Black; Vertex stramineous with yellow spots. Frons, clypeus and gena black with 

yellow carinae . Pronotum black with V shaped stramineous median vitta, lateral 

angle stramineous. Mesonotum black with concolourous lateral carinae; prominent off 

white median carina. Tegulae stramineous. Abdomen black with yellow circular vitta 

at abdominal base. Fore wings hyaline with claval pterostigma (Fig. 5E, 5F, 9G, 12G, 

15G).  

Head including eyes same width of pronotum. Vertex length 0.3x width across eyes 

(Fig. 5E, 12G). Frons rectangular; median carina forked before frons. Antenna 

cylindrical, basal segment black distal segment stramineous (Fig. 15G). Fastigium 

rounded in lateral view (Fig. 9G). Pronotum 4.4x wider than long; tricarinate, lateral 

carinae not reaching to hind margin. Scutellum 1.2x wider than long; carina simple 

(Fig. 12G).  
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Male genitalia (Fig. 46A-E): Pygofer 1.1x longer than wide with well developed 

diaphragm having triangular median process; laterodorsal angle strongly produced 

(Fig. 46E). Segment ten and eleven combinedly0.9x longer than wide along with 1.2x 

lateroapical processes; segment elevenshort (Fig. 46D). Parameres 3.1x longer than 

wide; deeply curved inner margin with hooked apex (Fig. 46C). Aedeagus 8x longer 

than wide; tubular, elbow-shaped with subapical rows of spines present laterally; 

gonopore apical (Fig. 46A, B).   

Measurements (mm). Male 3.7 long, 0.7 wide across eyes, 0.5 wide across hind 

margin of pronotum.  

Material studied. INDIA: Ladakh; 10♂ Leh, (34°09'9.32"N 77°34'37.38" E) 

15.viii.2018, Sweep net Coll. Naresh Meshram (NPC). Himachal Pradesh; 5♂ Kalpa, 

Kinnaur (31°32'11.33"N 78°15'33.98"E) 15.viii.2017, Mercury vapour light trap coll. 

Ramya (NPC). 

Remarks: Unkanodes latespinosa can be identified by the triangular spots on vertex, 

white median carinae of mesonotum and male genitalia especially upcurved elbow-

shaped aedeagus. Flattened parameres with hooked apex. 

Tribe Tropidocephalini Muir 

Genus Arcofacies Muir 1915 (New record) 
Type species: Arcofacies fullawayi Muir, 1915: 320 

Amended diagnosis: General color yellowish green to yellowish brown. A white 

median longitudinal line bordered with dark brown or black extends from the apex of 

the frons to the end of mesonotum. Lateral parts of pronotum each with oblique white 

band bordered with brown or dark brown. Forewings speckled with dark brown 

markings, in dark portion veins bear white spots, tectiform at rest. Head including 

eyes narrower than pronotum. Vertex trapeziform, with apical margin distinctly 

emarginate at both sides of median point, lateral carinae concave, submedian carinae 

transverse. Vertex and frons at right angle. Antennae cylindrical, scape shorter than 

pedice. Pronotum with lateral carinae extending to hind margin, converging apically, 

median carina weak. Segment 10of male collar-shaped, lateroapical angles produced 

into spinous processes or not, armature of diaphragn V-shape. Aedeagus tubular or 

flat, with spinous process or not, orifice subapical. Paramere long, simple, broad at 

base, narrowing apically, basal angle intumescent. 
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Remarks: The genus can be distinguished from other genera of Tropidocephalini by 

vertex and frons at right angle, white median longitudinal line bordered with dark 

brown or black extends from the apex of the frons to the end of mesonotum and 

aedeagus tubular or flat, with spinous process or not. 

Arcofacies securisus sp. nov. 6 [Fig. 5G, 5H, 9H, 12H, 15H, 47A-G, 59I-L] 

Olive drab to pea green; vertex and face grey green with green carinae. Median 

longitudinal line, green bordered with black strip, extending from the apex of the 

frons to end of the mesonotum. Intercarinal area of thorax amber coloured, white 

lateral area of pronotum housing the base of tegulae. Tegulae creamy white with black 

terminal stripe. Fore wings are hyaline with dark veins bordered with fuscous grey, 

having prominent white granules. Pale green abdomen with grey green abdominal tip 

in male. (Fig. 5G, 5H, 9H, 12H, 15H)  

Head nearly quadrate with emerginate carinae and length 0.8x of width of pronotum. 

Vertex trapeziform with well defined margins and length 0.4x width across eyes (Fig. 

5G, 12H). Face 1.5x as long as wide; median carina of frons extended upto anterior 

margin of vertex, bifurcated  anteriorly, connecting to submedian carinae forms small 

cell (Fig. 15H). Fastigium flattened lateral view with emerginate median carina, 

postclypeus at right angle to frons (Fig. 9H). Pronotum with lateral carinae extending 

to hind margin; length 0.3x of width. Scutellum with lateral carina diverging near 

hind margin; length 0.5x of width (Fig. 12H). 

Male genitalia (Fig. 47A-G): Pygofer 1.8x longer than wide (Fig. 47E); posterior 

margin strongly produced caudad near ventral aspect in lateral view (Fig. 47F). 

Segment ten and eleven combinedly 1.5x longer than wide; concave innermargin with 

truncate lateroapical processes (Fig. 47C). Paramere slender 4.5x longer than wide, 

basal angle intumescent, narrowing apically (Fig. 47G). Aedeagus 5x longer than 

wide; wavy tube with modified hook apically, orifice subapical; with spinous process 

from base (Fig. 47A, B). 

Female genitalia (Fig. 59I-L): Valvulae I in lateral view (Fig. 59I, J), dorsal margin 

smoothly scultptured; ventral margin even with membranous medio-basal area. 

Valvulae II (Fig. 59K, L), in lateral view concave, dorsal margin with serrations deep 

with flat tip, decreasing in size, extending from median to apex of blade; ventral 

margin even with medio-basal transluecent membrane and deep trough at apex.  
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Measurements (mm). Male 5.6 mm long, 1.11 mm wide across eyes, 0.94 mm wide 

across hind margin of pronotum. Female 6.2 long, 1.03 wide across eyes, 0.95 wide 

across hind margin of pronotum. 

Type material. Holotype ♂, INDIA: Himachal Pradesh; Bilaspur: Berthin 

(31°21'35.18"N 76°39'52.38"E), 08.x.2018, Sweep net Coll. Akash, (NPC). Paratype 

5 ♂ and 6 ♀, with same data as on holotype.  

Remarks. This species closely resembles A. ampelocalamus Chen, Yang and Tsai but 

differs in habitus colour; Aedeagus wavy tube with modified hook apically, orifice 

subapical; with spinous process from base. Segment 10 with truncate lateroapical 

processes. 

Genus Arcofaciella Fennah, 1956 
Type species: Arcofaciella verrucosa Fennah, 1956: 467 

Amended diagnosis: Stramineous to green. Head including eyes narrower than 

pronotum.  Vertex trapezoid, apical margin truncate, submedian carinae absent. Frons 

longer than broad with ridged median carina, in lateral view bowshaped. Rostrum 

reaching mesocoxae. Thoracic notum with distinct carinae. Pronotum with lateral 

carinae attaining hind margin. Forewings with dark veins having bead like structure. 

Post- tibial spur cultrate, concave on inner surface. Segment 10 sunk in dorsal 

emergination of pygofer. Pygofer longer than wide with well developed diaphragm. 

Aedeagus with a spinose process arising basally. Parameres narrow oblong. 

Remarks: The genus can be distinguished by the shape of carinae of vertex, 

Postclypeus at right angle to frons (in lateral view). Antennae cylindrical in cross-

section.  Segment 10 of male ring-like, without latero-apical process. This genus is 

similar to Arcofacies Muir (1915) but differs from the latter in the shape of frons, in 

the relative size of the antennae and mesonotum is gibbous (Liang and Jiang 2004). 

Arcofaciella sinuata sp. nov. 7 [Fig. 5I, 5J, 9I, 12I, 15I, 48A-G, 59M-P] 

Tawny to olive drab; vertex and face tawny with light carinae follows darks spots on 

either side. Pronotum and mesonotum tawny with grey marking on either side. 

Intercarinal area of thorax harmonious with off white and light yellow, tegulae dull 

grey. Fore wings dull grey with larger hyaline area extended from base of anal margin 

to subcosta and subapical smaller hyaline area; veins dark having prominent white 

granules along, ended in black granules at margin of wing. Male having Light green 
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abdomen with grey abdominal tip. Pale green abdomen in female having light orange 

stripe on sternum (Fig. 5I, 5J, 9I, 12I, 15I).  

Head nearly quadrate with emerginate carinae and length 0.8x of width of pronotum. 

Vertex trapezoid with well defined margins broad at base and length 0.5x of width 

across eyes (Fig. 5I, 12I). Frons hexagonal shaped with extended lower margins; 

Postclypeus curved caudad, median carina of frons bifurcated near anterior margin of 

vertex, connecting to submedian carinae forms small cell (Fig. 15I). Fastigium 

flattened in lateral view with emerginate median carina (Fig. 9I). Pronotum with 

nearly convex lateral carinae extending to hind margin; length 0.1x of width. 

Scutellum with lateral carina extended to hind margin and length 0.9x of width (Fig. 

12I). 

Male genitalia (Fig. 48A-G). Pygofer as long as wide; with inverted pot shaped 

opening (Fig. 48G); posterior margin slitely produced at middle in lateral view (Fig. 

48E). Segment ten and eleven combinedly 2.2x longer than wide without lateroapical 

processes; segment eleven moderately long (Fig. 48C). Paramere slender, long 

convergent apically with bulged latero-subapical region (Fig. 48F). Aedeagus nearly 

dumbbell with broad orifice ends in hook like extention ventrally; dorsal base with 

long curved process (Fig. 48A, B). 

Female genitalia (Fig. 59M-P). Valvulae I in lateral view (Fig. 59M, N), dorsal 

margin light scultptured even throught; ventral margin even with membranous medio-

basal area. Valvulae II (Fig. 59O, P), in lateral, dorsal margin with sparsley spaced 

denticles, extending basal half to apex of blade; ventral margin even.  

Measurements (mm). Male 6.0 mm long, 1.43 mm wide across eyes, 0.94 mm wide 

across hind margin of pronotum. Female 6.2 long, 1.38 wide across eyes, 0.88 wide 

across hind margin of pronotum. 

Material studied: Holotype ♂, INDIA: Himachal Pradesh: Bilaspur: Berthin 

(31°21'35.18"N 76°39'52.38"E), 08.x.2018, Sweep net Coll. Niranjan, (NPC). 

Paratype 15 ♂ and 16 ♀, with same data as on holotype.  

Remarks. This species closely resembles A. verrucosa Fennah, but differs in habitus 

colour and aedeagus dumbbell with broad orifice ends in hook like extention 

ventrally. 

Genus Bambusiphaga Huang and Ding, 1979 (New record) 
Type species: Bambusiphaga nigropunctata Huang and Ding, 1979:170 
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Amended diagnosis: Yellowish orange; Head obliquely rounded in front, vertex and 

face pale yellow. Fastigium rounded in lateral view; frons somewhat rectangular 

shaped. Eyes, tegulae, mesonotum, and abdominal tergites darker than remainder. 

Scutellum with black transverse vitta at hind margin. Tegulae black. Fore wings 

hyaline with dark coastal margin. Pronotum with lateral carinae progressively 

diverged and reaching hind margin. Mesonotum with median carinae reaching to tip 

of scutellum and two lateral carinae. Pygofer longer than wide; dorsolateral magin 

slitely produced; ventral margin with round opening; without diaphragm. Segment ten 

rounded with differently modified lateroapical processes; housing inconspicuous 

segment eleven. 

Remarks: The genus can be differentiated by vertex with submedian carinae, anterior 

margin of vertex evenly rounded or truncated. Male genitalia structures differently 

modified with respective species. 

Bambusiphaga unispina Ramya and Meshram (sp. nov. 8) [Fig. 5K, 9J, 12J, 15J, 
49A-E]  

Yellowish orange; vertex and face pale yellow. Eyes, tegulae, mesonotum, and 

abdominal tergites darker than remainder. Scutellum with black transverse vitta at 

hind margin. Tegulae black. Fore wings hyaline with dark coastal margin (Fig. 5K, 9J, 

12J, 15J).  

Head obliquely rounded in front and 1.4x wider than pronotum. Vertex length 0.2x 

width across eyes (Fig. 5K, 12J). Face 1.5x as long as wide; frons somewhat 

rectangular shaped; frontoclypeus broad, frontal suture reaching up to vertex; median 

carina extended up to anterior margin of vertex; Ocelli present (Fig. 15J). Fastigium 

rounded in lateral view (Fig. 9J). Pronotum 0.3x as long as wide and 0.5x length of 

scutellum; lateral carinae progressively diverged and reaching hind margin. 

Mesonotum with median carinae reaching to tip of scutellum and two lateral carinae 

(Fig. 12J).  

Male genitalia (Fig. 49A-E). Pygofer 1.5x longer than wide; dorsolateral margin 

slitely produced; ventral margin with round opening; without diaphragm. Segment ten 

rounded short structure without lateroapical processes; housing inconspicuous 

segment eleven (Fig. 49D, E). Paramere slender 5.2x longer than wide, bulged basally 

and truncate apically (Fig. 49C). Phallobase uniform throughout except narrowed and 
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curved at apex. Aedeagus attached to connective with emarginate base. Aedeagus 

with apical half with 2 branches, main branch at right, apically modified as a node 

around orifice; left branch long, curved, acute apically; mid-lateral process, arising on 

dorsal side, short comparatively, acute apically, directed ventrad (Fig. 49A, B). 

Measurements (mm). Male 3.4 long, 0.5 wide across eyes, 0.6 wide across hind 

margin of pronotum.  

Type material Holotype ♂, INDIA: Himachal Pradesh, Palampur, CSK-HPKV, 

(32°10'03"N 76°54'65"E), 10.viii.2018, on mercury vapour lamp Coll. Sunil (NPC).   

Remarks. Externally this species closely resembles B. taiwanensis but differs in 

scutellum with transverse vitta at hind margin; aedeagus (phallotheca) with apical half 

with 2 branches, main branch at right, apically modified as node around orifice; left 

branch long, curved, acute apically; mid-lateral process, arising on dorsal side, short 

comparatively, apex acute, directed ventrad. 

Bambusiphaga sp. nov. 9 [Fig. 5L, 6A, 9K, 12K, 15K, 50A-E, 60A-D]  

Yellowish; vertex and face pale yellow. Compound eyes oil red, in contrast to body 

colour. Tegulae, mesonotum, and abdominal tergites yellowish. Thoracic notum with 

concolourous carina. Fore wings hyaline with yellowish veins (Fig. 5L, 6A, 9K, 12K, 

15K).  

Head obliquely rounded in front and 0.3x width ofpronotum. Vertex length 0.4x width 

across eyes (Fig. 5L, 12K). Face 2.5x longer than wide; frons rectangular shaped; 

frontoclypeus broad, frontal suture reaching vertex; median carina extended up to 

anterior margin of vertex; Ocelli present (Fig. 15K). Fastigium angled in lateral view 

(Fig. 9K). Pronotum 0.3x as long as wide and 0.3x length of scutellum; lateral carinae 

progressively diverged and reaching hind margin. Mesonotum with median carinae 

reaching to tip of scutellum and two lateral carinae incospicous (Fig. 12K).  

Male genitalia (Fig. 50A-E). Pygofer 1.8x longer than wide; medio ventral margin 

with V shaped opening; without diaphragm (Fig. 50D). Segment ten and eleven 

combinedly 1.7x longer than wide, segment ten with single long lateroapical 

processes, extending beyond medioventral margin of pygofer (Fig. 50C). Paramere 

7.5x longer than wide, curved with apically divergent lateral extension (Fig. 50E). 

Aedeagus 4.6x longer than wide; broad tubular basally and twisted medially; 

gonopore apical, sarrouned by 3 branches (Fig. 50A, B). 
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Female genitalia (Fig. 60A-D). Valvulae I in lateral view (Fig. 60A, B), dorsal 

margin cancave with scultptured area extended from median to apex of blade; ventral 

margin even with dark band boardering it. Valvulae II (Fig. 60C, D), in lateral view 

concave basally and convex apically; dorsally ornamented with 13 stout teeths 

extending from median to apex of blade; ventral margin even with dark boarder 

giving curing appearence. 

Measurements (mm). Male 3.6 long, 0.5 wide across eyes, 0.5 wide across hind 

margin of pronotum. Female 3.9 long, 0.6 wide across eyes, 0.6 wide across hind 

margin of pronotum.  

Type material: Holotype ♂, INDIA: Himachal Pradesh, Berthin, Bilaspur, 

(31°21'35.18"N 76°39'52.38"E) 08.x.2018 Akash, Niranjan (NPC). Paratype 2♂ with 

same data as on holotype, 2♀, Nauni, (30°85'70"N, 77°16'74"E) 14.vii.2017, Sweep 

net, Mercury vapour light trap Coll. Ramya (NPC)  

Remarks. This species resembles B. unispina but differs in habitus colour; aedeagus 

twisted with 3 apical branches and segment 10 with a single, long lateroapical 

process. 

Genus Purohita Distant 
Type species: Purohita cervina Distant, 1906: 470 

 

Amended diagnosis: Light green to stramineous. Large planthoppers. Head including 

eyes distinctly narrower than pronotum. Vertex as long as wide with lateral carinae 

raised or excavated. Frons in middle line longer than wide at widest part, median 

carina forked at base. Ocelli distinct at posterior margin of eye. Antennal segments 

foliaceous, scape longer and wider than short and flattened pedicel. Forewing hyaline, 

veins concolorous, granulate with minute hairs. Male pygofer dorsal margin is longer 

than ventral, in lateral view triangular, ventral margin sinuate. Segment 10 elongate 

without lateroapical processes. 

Remarks: This genus can be differentiated from other genera of Tropidocephalini  by 

longer flattened antenna, pygofer dorsal margin is longer than ventral, in lateral view 

triangular, ventral margin sinuate. Segment 10 elongate without lateroapical 

processes. 

Purohita taiwanensis Muir [Fig. 6B, 6C, 9L, 12L, 15L, 51A-F, 60E-H] 
Purohita taiwanensis Muir, 1914:56 
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Stramineous green. Vertex concolorous with thorax. Frons and gena basal half 

fuscous and distal half same as body. Clypeus and rostrum concolorous with body. 

Antennal dark with black spots. Thorax stramineous green. Pronotum and mesonotum 

with light stripes and light carina. Tegulae concolourous with thoracic notum. 

Forewings hyaline, veins with dark suffusion. Abdomen light green with black stripe 

on abdominal notum. (Fig. 6B, 6C, 9L, 12L, 15L)  

Head including eyes 0.7x width of pronotum, slitely narrower than pronotum. Vertex 

length 0.3x width across eyes, lateral carina raised (Fig. 6B, 6C, 12L). Frons longer 

than wide, carina keeled, median carina not forked; clypeus base slitely wider than as 

apex of frons, rostrum reaching mesocoxae; antennal segments foliaceous, scape 

longer and wider than short and flattened pedicel (Fig. 15L). Fastigium rounded in 

lateral view (Fig. 9L). Pronotum 4.9x wider than long; light carina. Scutellum 1x 

wider than long; light carina (Fig. 12L).  

Male genitalia (Fig. 51A-F): Pygofer 1.6x longer than wide; Ventral margin of 

pygofer with an elongate pointed tooth-like process, triangular lateraly (Fig. 51B, C). 

Segment ten and eleven combinedly 1.4x longer than wide, without lateroapical 

processes; segment eleven long (Fig. 51E). Parameres 5.4x longer than wide; sinuate, 

with deeply curved apical inner margin and basally broad (Fig. 51F). Aedeagus 5.8x 

longer than wide; Aedeagus decurved medioventraly, apex acute almost reaching 

ventral margin of pygofer, gonopore subapical. Phallobasal process arising from 

ventral aspect (Fig. 51A, D).  

Female genitalia (Fig. 60E-H). Valvulae I in lateral view (Fig. 60E, F), dorsal 

margin cancave with smoothly scultptured area extended from median to apex of 

blade; ventral margin even with dorsal margin. Valvulae II (Fig. 60G, H), in lateral 

view concave basally and straight apically; with flat serrations extending from median 

to apex of blade; ventral margin even with medio-basal transluecent membrane and 

light trough at apex. 

Measurements (mm). Male 4.6 long, 0.7 wide across eyes, 0.7 wide across hind 

margin of pronotum. Female 5.6 long, 0.8 wide across eyes, 0.7 wide across hind 

margin of pronotum. 

Material examined: INDIA: Himachal Pradesh; 6♂, 5♀, Nauni, (30°85'70"N, 

77°16'74"E) 14.vii.2017, Sweep net, Mercury vapour light trap Coll. Ramya (NPC): 
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8♂, 3♀ Berthin, Bilaspur, (31°21'35.18"N 76°39'52.38"E) 08.x.2018 Akash, Niranjan 

(NPC). Delhi; 3♂, Pusa Campus (28.6374° N, 77.1629° E), 14.xiii.2018, Sweep net, 

Mercury vapour light trap Coll. Ramaih (NPC). 

Remarks: Purohita taiwanensis mostly feed on bamboo. In the study all specimens 

were collected from bamboo. This species can be easily identified by the structure of 

antenna and aedeagus decurved medioventrally, apex acute almost reaching ventral 

margin of pygofer; with a basal process.  

Genus Tropidocephala Stal  
Type species: Tropidocephala flaviceps Stal, 1855: 93 

 

Amended diagnosis: Black to yellow. Head including eyes narrower than pronotum. 

Vertex producing in front of eyes apparently or very much, tricarinate. Frons longer in 

middle line, than wide at widest part, median carina forked at base of frons. Clypeus 

wider at base than apex of frons or subequal, Rostrum attaining mesocoxae. Antennae 

short, cylindrical. Ocelli present. Post tibial spur without teeth on hind margin. 

Pronotum tricarinate, lateral carinae well developed, posteriorly converging and 

attaining hind margin. Forewing veins with small hair-bearing granules. Male 

genitalia characters with wide variation in shapes of pygofer, paramere and aedeagus. 

Pygofer diaphragm well developed, lateral margin with or production, ventral margin 

with distinct medioventral process. Aedeagus asymmetrical with distinct phallobase, 

slender, curved ventrad, phallobase broad at base, concave submedially to receive 

aedeagus with very long process apically or basoventrally. Aedeagus fastened in anal 

segment, supporting plate irrecognizable. Parameres long, basal angle with or without 

long process.  

Remarks: Tropidocephala is the largest genus of Tropidocephalini. It can be 

distinguished from other genera by the distinct vertex producing in front of eyes 

apparently or very much, tricarinate. 

Key to species of Tropidocephala 

1. Habitus stramineous to vermillion, vertex distinctly longer than width at base (Fig. 12N), abdomen 
completelly  orange, fore wings hyaline with darker suffusion around veins (Fig. 6F, 9N) 

     …………………………………………………………….Tropidocephala sinuosa Yang and Yang  
-  Habitus black with bright green verterx and thorax, vertex longer than width at base, not as long as 

above (Fig. 12M, 12O), forewings black (Fig. 6D, 6G)  
.....…………………………….................................. 2  
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2. Fore wings black with light green wavy vitta at base of anal margin unite to form median vitta of 
wings (Fig. 6G),  paramere broad with median and basal small process (Fig. 54E) 
…...………………………………………............Tropidocephala tuberipennis (Mulsant and Rey)  

-  Fore wings completely black without light green vitta (Fig. 6D), paramere broad with basally 
branched strong process and a small curved on apex of main branch (Fig. 
52E)………………………………………………………………………...Tropidocephala festiva (Distant) 

  
Tropidocephala festiva (Distant) [Fig. 6D, 6E, 9M, 12M, 15M, 52A-G, 60E-H] 

Smara festiva Distant 1906: 478 
 

Black to greenish. Vertex yellowish green with black carinal border. Frons black with 

median greenish band across, gena and clypeus black with black carina. Antennal 

striped with black and green. Thorax black, notum yellowish green with black carina 

boarder. Prothorax yellowish green with notum concolourous with thoracic notum. 

Mesonotum black with notum concolorous with thoracic notum. Tegulae 

concolourous with thoracic notum. Forewings black with basal yellowish green 

stripes. Abdomen black. (Fig. 6D, 6E, 9M, 12M, 15M)  

Head including eyes 0.8x width of pronotum, narrower than pronotum. Vertex length 

0.8x width across eyes, distinctly projected in front, median carina bordered with 

black stripes (Fig. 6D, 12M). Frons longer than wide, ventrally curved from lateral 

view giving roof like appearance, median carina forked at base of frons frons. 

Clypeus base slitely wider than as apex of frons, rostrum supassing mesocoxae; 

antenna terete, second segment longer than first (Fig. 14L). Fastigium triangular 

lateral view (Fig. 9M). Pronotum 2.5x wider than long; light carina bordered with 

black stripes, lateral carina reaching hind margin. Scutellum 1x wider than long; 

carina conspicuous bordered with black stripes (Fig. 12M).  

Male genitalia (Fig. 52A-G): Pygofer 1.2x longer than wide; lateral margin strongly 

produced, ventral margin with sinuate median process, diaghragm weakly developed 

(Fig. 52A, G). Segment ten and eleven combinedly 0.8x longer than wide; segment 

eleven long (Fig. 52C). Parameres 3.7x longer than wide; main body subequally in 

wide, elongate, apical sixth narrowed and curved, basal angle produced into a long 

process (Fig. 52D, F). Aedeagus 5.3x longer than wide; slender, basal portion of 

phallobase in dorsal view with triangular production at apex, and widely lobed at base 

at right side, process of phallobase arising from apex, in profile with subapical portion 

granulate, apex truncated and pointed at basal angle (Fig. 52B, E).  
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Female genitalia (Fig. 60I-L). Valvulae I in lateral view (Fig. 60I, J), dorsal margin 

convex, scultptured area extending from base to apex; ventral margin even. Valvulae 

II (Fig. 60K, L), in lateral view, dorsal margin with serrations decreasing in size, 

extending from median to apex of blade; ventral margin even with medio-basal 

transluecent membrane. 

Material Examined: INDIA: Uttarkhand; 5♂ 7♀, Ranichauri-KVK. (27°17'50"N 85° 

98'15"E) 07.x.2017, Sweep net Coll. Akash (NPC). Himachal Pradesh: 2♂, 3♀, 

Berthin, Bilaspur, (31°21'35.18"N 76°39'52.38"E) 08.x.2018 Akash, Niranjan (NPC). 

Andra Pradesh: 4♂ 3♀ Tirupati, (13°62'88"N, 79°41'92" E) 28.ii.2018, Mercury 

vapour light trap coll. Rajagopal (NPC). Arunachal Pradesh: 4♂ 3♀, (27°59'34"N, 

94°42'15" E) 30.vi.2018, Mercury vapour light trap coll. Stuti (NPC).   

Measurements (mm). Male 3.6 long, 0.5 wide across eyes, 0.7 wide across hind 

margin of pronotum. Female 3.8 long, 0.6 wide across eyes, 0.6 wide across hind 

margin of pronotum.  

Remarks: Tropidocephala festiva closely resembles Tropidocephala brunnipennis in 

external morphology except the wing colouration. However the species can be 

differentiated by the presence of medioventral process of pygofer and basal angle of 

pygofer with a long process. 

Tropidocephala sinuosa Yang and Yang [Fig. 6F, 9N, 12N, 15N, 53A-E] (New 
record) 

Tropidocephala sinuosa Yang and Yang, 1986a:28 
 

Vermilion. Vertex light yellow. Frons, gena and clypeus concolorous with body. 

Antennal light yellowto creamy white. Thorax light yellow with orange intercarinal 

stripes. Tegulae concolourous with thoracic notum. Forewings hyaline, concolorous 

veins, basal and apical half with brown area. Abdomen blackvermilion (Fig. 6F, 9N, 

12N, 15N). 

Head including eyes 0.7x width of pronotum, narrower than pronotum. Vertex length 

1.2x width across eyes, distinctly projected in front with lateral margins excavated, 

roof like in lateral view (Fig. 6F, 12N). Frons longer than wide, carina keeled, median 

carina forked at base of frons frons. Clypeus base slitely narrow than apex of frons, 

rostrum reaching mesocoxae. Antenna terete, small, second segment longer than first 

(Fig. 15N). Fastigium triangular lateral view (Fig. 9N). Pronotum 2.5x wider than 

long; light carina. Scutellum 1.2x wider than long; light carina (Fig. 12N).  
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Male genitalia (Fig. 53A-E): Pygofer 1.3x longer than wide; lateral margin strongly 

produced with baso-lateral processes, ventral margin with sharp single process (Fig. 

53C, E). Segment ten and eleven combinedly 1.3x longer than wide, latero apical 

margin slitely produced; segment elevenlong (Fig. 53B). Parameres 3.8x longer than 

wide, diverging apicaly; bent medio-laterally (Fig. 53D). Aedeagus 5.7x longer than 

wide; slender, phallobse broad leaf like, a long slender process produced from 

phallobase directed ventrally, the aedeagus structure is housed inside the Segment 10 

inseparablly (Fig. 53A, B).  

Measurements (mm). Male 3.5 long, 0.5 wide across eyes, 0.6 wide across hind 

margin of pronotum.  

Material Examined: INDIA: Andra Pradesh; 4♂ Tirupati, (13°62'88"N, 79°41'92"E) 

28.ii.2018, Mercury vapour light trap coll. Rajagopal (NPC).   

Remarks: Tropidocephala sinuosa can be easily distinguished from other species of 

Tropidocephala by expaned vertex and lateral margin of pygpofer strongly produced 

with baso-lateral processes, ventral margin with sharp single process. 

Tropidocephala tuberipennis (Mulsant and Rey, 1855) [Fig. 6G, 6H, 9O, 12O, 
15O, 54A-E, 60M-P] (New record) 

Delphax tuberipennis Mulsant and Rey, 1855: 197 
Tropidocephala elegans Fieber, 1872 
 

Black to greenish. Vertex yellowish green. Frons basal half greenish and distal half 

black. Gena and clypeus black with black carina. Antennal striped with black and 

green. Thorax black, notum yellowish green. Prothorax yellowish green light carina. 

Mesonotum black with notum concolorous with thoracic notum. Tegulae 

concolourous with thoracic notum. Forewings hyaline with basal and distal black 

band, anal margin with zig-zag greenish band, united to form a median line over 

abdomen. Abdomen black. (Fig. 6G, 6H, 9O, 12O, 15O) 

Head including eyes 0.8x width of pronotum, narrower than pronotum. Vertex length 

0.7x width across eyes, distinctly projected in front (Fig. 6G, 12O). Frons longer than 

wide, carina slitely keeled, median carina forked at base of frons frons. Clypeus base 

slitely wider than as apex of frons, rostrum reaching mesocoxae. Antenna terete, 

second segment longer than first (Fig. 15O). Fastigium triangular lateral view (Fig. 

9O). Pronotum 2.6x wider than long; light carina. Scutellum 1.1x wider than long; 

light carina (Fig. 12O).  
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Male genitalia (Fig. 54A-E): Pygofer 1.1x longer than wide; lateral margin strongly 

produced with baso-lateral processes, ventral margin with sharp single proces, 

diaghragm weakly developed (Fig. 54C, D). Segment ten and eleven combinedly 0.9x 

longer than wide; segment eleven long (Fig. 54A). Parameres 3.5x longer than wide; 

each with two short processes, one at base, another at basal third of inner margin, 

directed mesodorsad (Fig. 54E). Aedeagus 5.8x longer than wide; with Aedeagus 

slender, phallobasal process arising from apical portion. (Fig. 54A, B).  

Female genitalia (Fig. 60M-P): Valvulae I in lateral view (Fig. 60I-J) dorsal margin, 

scultptured area extending from median to apex; ventral margin even. Valvulae II 

(Fig. 60K-L), in lateral view, dorsal margin with deep serrations decreasing in size at 

apex, extending from median to apex of blade; ventral margin even with medio-basal 

transluecent membrane. 

Measurements (mm). Male 3.7 long, 0.6 wide across eyes, 0.7 wide across hind 

margin of pronotum. Female 3.8 long, 0.6 wide across eyes, 0.6 wide across hind 

margin of pronotum.  

Material Examined: INDIA: Uttarkhand; 7♂ 5♀ Ranichauri-KVK. (27°17'50"N 85° 

98'15"E) 07.x.2017, Sweep net Coll. Akash (NPC). Himachal Pradesh: 4♂, 3♀, 

Berthin, Bilaspur, (31°21'35.18"N 76°39'52.38"E) 08.x.2018 Akash, Niranjan (NPC). 

Andra Pradesh; 2♂ 2♀ Tirupati, (13°62'88"N, 79°41'92"E) 28.ii.2018, Mercury 

vapour light trap coll. Rajagopal (NPC). Arunachal Pradesh: West siang, Basar 4♂ 

3♀, (27°59'34"N, 94°42'15"E) 30.vi.2018, Mercury vapour light trap coll. Stuti 

(NPC). 

Remarks: Tropidocephala tuberipennis closely resembles Tropidocephala festiva in 

external morphology except the wing markings. However the species can be easily 

differentiated by the parameres with two short processes. 

4.4. GeneBank submissions of the Delphacinae species. 

The DNA amplification was carried out by using 4 genes viz., mtCOI (650bp 

region), 28srDNA D2 and D9-D10 region and Histone gene. The sequences of these 

were submitted to NCBI gene bank and the Accession number of these is given in the 

following table. The species name given in the parenthesis are the new name proposed 

to the putative new species while submitting the sequences to the NCBI GenBank. 

The species with ‘*’ are the species for which the sequences were retrieved from 
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NCBI GenBank and used for the phylpogenetic analysis along with the sequences 

optained from the present study. 

Table 6: Barcodes of sequences used in phylogenetic studies 

Sl  
no. Organism name 

                         Genebank Accession no. 

          mt COI  
(650bp region) 

28s rDNA  
D9-D10 region 

 

28s rDNA  
D2 region 

 
Tribe Delphacini species 

1 
Nilaparvata lugens 

MK681427 
MK922239 

MN116008  
MN116009 

MN957007 

2 Falcotoya daluoensis MK681428 MN116006  
MN116007 

 

3 Perkinsiella insignis MK681429   
MK681430 

MN116023  
MN116024 

MN957010 

4 Cemus sauteri MK686037   
MK686038 

MN116017  
MN116018 

MN957787 

5 Cemus zhitus MK686039  
MK686040 

MN116013  
MN116014 

 

6 
Terthron albovittatum MK686035   

MK686036 

MN116015  
MN116016 

MN957009 

7 
Toya nigra 

MK686041   
MK686042 

MN116027  
MN116028 

 

8 
Sogatella vibix 

MK694717  
MK694718 

MN116032 MN944555 

9 Sogatella kolophon MK694723 MN116029  
10 

Sardia rostrata 
MK694719    
MK694720 

MN116025  
MN116026 

MN957788 

11 
Coronacella sinhalana 

MK694724     
MK694725 

MN116019  
MN116020 

 

12 Nycheuma nilotica MK694721    
MK694722 

MN116011  
MN116012 

MN957786 

13 Laodelphax striatellus MK248734 MN096666  
MN096667 

 

14 Peregrinus maidis MK922240  
MK922241 

  

15 Parasogata sp. nov. 
(Parasogata sexpartita 
sp. nov.) 

MN787519   

16 Eoeurysa sp. 
(Eoeurysa sagitta) 

MN787520 
MN787521 

  

17 Neunkanodes 
unispinatus 

  MN957006 

17 *Chloriona unicolor AF304417   
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18 *Eoeurysa 

flavocapitata 

HM233903 HM233851 

19 *Metadelphax 

propinqua 

HM017486 HM017350 

20 *Nilaparvata bakeri JX266790 KX246078 

21 *Opiconsiva nigra KX246227 KX246064 

22 *Shadelphax eforiae KX246253  

23 *Sogatella furcifera JQ305716 KX246029 

24 *Tagosodes pusanus HM233913 HM233865 

25 *Unkanodes 

sapporona 

KX246199 KX246034 

Tribe Tropidocephalini species 

26 Arcofacies sp. 
(Arcofacies securisus 
sp. nov.) 

MK922242 
MK922243 

MN116030  
MN116031 

 

27 Arcofaciella 
(Gufacies sinuate sp. 
nov.) 

MK922244  
MK922245 

MN116034  
MN116035 

 

28 Purohita taiwanensis  MN116033  

29 Tropidocephala 

sinuosa 

 MN116021 
MN116022 

MN957008 

30 *Arcofacies 

strigatipennis 

KX246184 KX246014  

31 *Bambusiphaga 

taibaishana 

KX246183 KX246013  

32 *Tropidocephala 

festiva 

KX246168 KX245997  

 

Phylogenetic analyses: The selected taxa for the phylogenetic analysis were the 

species of the genus occurring in India. Most of the sequences were from our own 

study and 12 sequences were retrieved from NCBI GenBank. A total of 32 taxa 

comprising of 4 gene sets (28S region D2 and D9-D10, mtCOI and Histone) were 

used for the exploration and placement species. In a total matrix length of 2588 bp for 

the combined DNA sequences used for phlogenetic analysis. The taxon sample 
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included the 28 species from tribe Delphacini and 8 species from tribe 

Trophidocephalini. Cixius scrupeus was used as outgroup.  

The Phylogram from maximum likelihood (ML) analysis of combined data is shown 

in Fig. 61. The tree is well resolved with both SH-like approximate likelihood ratio 

test (SH-aLRT) and ultrafast bootstrap (UFB) scores, which specify that most 

branches have moderate to high support.  The phylogram from the analysis shows 

that, both the tribe Delphacini and Trophidocephalini are bifurcated into two clear 

clades and supporting both the tribe as paraphyletic in nature.  

The tribe Tropidocephalini forms three clades of which the first clade formed 

by species of genus Tropidocephala, i.e., T. festiva and T. tuberipennis; the second 

clade species Arcofacies strigatipennis, Bambusiphaga taibaishana and third clade 

species formed by species Purohita taiwanensis, Arcofacies securisus sp. nov. 

Arcofaciella sinuata sp. nov. and Tropidocephala sinuosa with average SH-aLRT 

value 86.7 and 94.1 UFB value. Based on this the genera of tribe going paraphyletic 

with more than one ancestors.  

The tribe delphacini forms seven clades. The first clade formed by 

Nilaparvata bakeri and Unkanodes sapporona, second clade with Tagosodes pusanus 

Metadelphax propinqua Eoeurysa flavocapitata, third clade with Sogatella Vibix, 

Eoeurysa sagitta sp. Neukanodes unispinatus, Parasogata sexpartita sp. nov. and 

Peregrinus maidis, fourth clade formed by Coronacella sinhalana, Falcotoya 

daluoensis,Cemus zhitus, fifth clade formed by Nycheuma nilotica and Toya nigra, 

the sixth clade is formed by Sogatella furcifera, Sardia rostrata, Toya propinqua and 

the seventh clade with species Terthron albovittatum and Laodelphax striatellus. The 

species Shadelphax eforiae, Chloriona unicolor, Sogatella kolophon, Phyllodinus sp. 

nov. Cemus sauteri, Perkinsiella insignis and Nilaparvata lugens do not form clade 

with any other species. The branching in Delphacini well supported by average SH-

aLRT value 82.2 and 87.6 UFB values. Based on this the genera and tribe of 

Delphacinae are paraphyletic in nature. The results of our study highlight that both the 

tribe Delphacini and Trophidocephalini are paraphyletic in nature and it is clearly 

resolved and supported by the data used in the study.  

  

 



                                                                              5. DISCUSSION 

The results of the Biosystematic studies of family Delphacidae (Hemiptera: 

Fulgoroidea) from India comprising 10,213 specimens collected from various 

biogeographic locations of nine Indian states revealed that Indian delphacids account 

rise from 51 previously described species to 73 described species. The survey and 

collection has been done from 26 different localities from 9 states such as Arunachal 

Pradesh, Andhra Pradesh, Himachal Pradesh, Maharastra, Nagaland, Karnataka, 

Kerala, union territory of Delhi and Ladhak. Collections were carried out by sweep 

net, mercury vapor lamp light trap and aspirator. Standard protocols were followed for 

procuring and processing the samples for morphological and molecular studies. 1. 

Morphological studies: sorting, pinning, labeling and genitalia dissection. 2. 

Molecular studies: specimens stored in 100% alcohol under -20°C, DNA extraction 

according to manufactures protocol and amplified product of 4 gene regions (mtCOI, 

28SD2, 28SD9-D10 and Histone gene) were sequenced, sequences were submitted to 

NCBI Genbank.  

The complete annotated checklist is provided for 4 subfamilies, 5 tribes, 36 

genera and 73 species of Indian fauna. It comprises of species valid name, synonyms, 

details of type species, Indian distribution, type locality and type deposition. The 

checklist provide the complete information on Indian fauna. Along with this 

illustrative keys were provided for subfamily, tribe, genera and species of 

Delphacidae. We have also provided the illustrative diagnostic keys for identification 

of delphacids in rice agro ecosystems. These keys helps in authentic and rapid 

identification of species. 

The study describes 39 species, which includes 9 new species described under 

Eoeurysa(1), Harmalia(1), Parasogata(1), Phyllodinus(1), Soagata(1) genera of 

Delphacini and Arcofacies(1), Arcofaciella(1), Bambusiphaga(2) genera of 

Tropidocephalini, along with 13 species new records from India (Cemus sauteri, 

Cemus zhitus, Chloriona unicolor, Mahmutkashgaria liboensis, Miranus varians, 

Neunkanodes unispinatus, Shadelphax eforiae, Toya nigra, Toya tuberculosa, 

Unkanodes latespinosa of Delphacini and Tropidocephala sinuosa, Tropidocephala 

tuberipennis and Purohita taiwanensis of Tropidocephalini) and 9 genus new records 

from India (Chloriona, Mahmutkashgaria, Miranus, Neunkanodes, Parasogata, 
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Phyllodinus, Shadelphax, of Delphacini and Arcofacies, Bambusiphaga of 

tropidocephalini). Till date 51 species were recorded from India, in present study we 

have added 9 new species and 13 newly reported species from India. In total 23 

species were added to Indian fauna of Delphacidae, which account for 45% of the 

previously described species. Barcoding and phylogeny analysis was carried out by 

using 4 genes viz., mtCOI (650bp region), 28SD2, 28SD9-D10 and Histone gene. The 

relationship among the various taxa described in the study is discussed in the 

following pages. 

5.1. Family Delphacidae 

 Delphacidae is the second largest family of Fulgoroidea, constituting 

important agricultural pest. Members of the family are identified based on the 

presence of hind tibial spur (calcar). It comprises of six subfamilies (Asiracinae 

Motschulsky, 1863; Delphacinae Leach, 1815; Kelisiinae Wagner, 1963; 

Plesiodelphacinae Asche, 1985; Stenocraninae Wagner, 1963; Vizcayinae Asche, 

1990) and 14 tribes (Tribe Asiracini Fieber, 1872; Eodelphacini Emeljanov 1995; 

Idiosystatini Emeljanov, 1995;  Neopunanini Emeljanov, 1995; Platysystatini 

Emeljanov, 1995; Tetrasteirini Emeljanov, 1995; Ugyopini Fennah, 1979; 

Plesiodelphacini Asche, 1985; Kelisiini Wagner, 1963; Vizcayini Asche, 1990; 

Stenocranini Wagner, 1963; Tropidocephalini Muir, 1915; Saccharosydnini Vilbaste, 

1968; Delphacini Leach, 1815) and 2,214 extant described species worldwide. First 

extensive study on Indian Delphacidae was done by Distant (1906, 1916). From India, 

4 subfamilies (Asiracinae Motschulsky, 1863; Delphacinae Leach, 1815; 

Stenocraninae Wagner, 1963; Vizcayinae Asche, 1990), 5 tribes (Ugyopini Fennah, 

1979; Vizcayini Asche, 1990; Stenocranini Wagner, 1963; Tropidocephalini Muir, 

1915; Delphacini Leach, 1815), 27 genera and 51 species (including species from 

present study) has been described, which is very less in comparison to world 

described species. 

5.2 Subfamily Delphacinae 

 Delphacinae is the largest subfamily of Delphacidae, includes three tribes 

Delphacini, Tropidocephalini and Saccharosydnini. The important subfamily 

characters, Post-tibial spur with or without teeth on hind margin; aedeagus fused with 

phallobase to form phallotheca, differentiate the subfamily from others. In the present 
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study aedeagus is the generally used term for phallotheca to make it more convenient 

to use and understand. Most of the described species from India (51 species) are from 

Delphacinae because of its wide distribution and highest species diversity in tropics.  

5.2.1 Tribe Delphacini 

Delphacini (Delphacinae) is the largest tribe of Delphacidae with 328 genera 

and 1,631 species (Bourgoin 2019). Individuals of the tribe recognized by the hind-

tibial spur with teeth on hind margin; aedeagus fused with phallobase to form 

phallotheca. Most of the species are grass feeders and includes vectors of plant 

diseases too. 

5.2.1.2 The Generic and species affinities of Delphacini 

Relationship between the species of Cemus Fennah 

Dark grey to black habitus, Forewing veins ornamented with prominent black 

granules and asymmetrical aedeagus, makes the genus Cemus Fennah. Externally very 

similar to the genus Mahmuktashgaria, however the earlier can be differentiated by 

the smaller habitus and absence of median process of the pygofer. 

Two species, Cemus sauteri (Muir) and Cemus zhitus Kuoh are studied here, 

both the species are new record to India. Cemus sauteri earlier recorded from China, 

Japan, Fiji, Srilanka and Australia and Cemus zhitus earlier recorded from China only. 

Externally both species very similar and theses can only be differentiated by the male 

genitalia characters, especially the aedeagus and parameres. Brachypterous form is 

similar in appearance except the sclerotization and length of wing. 

  The genus Chloriona Fieber newly recorded from India with a species 

Chloriona unicolor Herrich-Schaffer, earlier it was recorded from Southern palearctic 

countries except India. The species externally similar to Sogata sp. nov. and can be 

differentiated from the later by converging vertex, parameres reaching the laterodorsal 

angles of pygofer and aedeagus flattened, ornamented with subapical spines at base of 

gonopore.  

Genus Coronacella Metcalf characterized by small, with black and white 

patterned, cryptic with other delphacids, pronotum with white transverse band on 

posterior three fourth of pronotum. Coronacella sinhalana (Kirkaldy) externally look 

very similar to Laodelphax striatellus (Fallen, 1826) except black median carina of 

frons, however the genitalia structure vary widely. 
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Eoeurysa Muir, 1913 is an economically important genus feeds on sugarcane. 

It comprised of two described species, Eoeurysa flavocapitata Muir and E. arudina 

Kouh and Ding. Eoeurysa flavocapitata Muir was reported on sugarcane from India 

(Chatterjee, 1971). We described new species Eoeurysa sp. nov., which is distinctly 

dorsoventrally flattened body, converging vertex and forewings held roof like, but 

differs from both described species by the white habitus and genitalia structure. 

The genus Falcotoya Fennah is new report to India with a species Falcotoya 

daluoensis Ding, it was earlier recorded from China. Members of the genus 

differentiated by the approximately sickle shaped aedeagus ornamented with small 

teeth. This species externally similar to Laodelphax striatellus, but can be 

distinguished by the bifurcated median carina at base of frons and tubular aedeagus 

sickle shaped with rows of spines.  

Genus Harmalia Fennah characterized by the pygofer with expanded dorsal 

portion in caudal view, armature of the diaphragm longer than wide. The Harmalia 

sp. nov. can be distinguished by congeners by the yellowish orange habitus, tubular 

aedeagus with basal extension, armature of diaghragm with a stout process and hook 

like parameres. 

Genus Laodelphax Fennah comprises small individuals with black and white 

patterned and cryptic with other delphacids. This genus very similar to Coronacella 

Metcalf, however it can differentiated by the white median carinae of frons. 

Laodelphax striatellus (Fallen, 1826) is only one species studied here and reported 

from Delhi NCR for the first time. It is economically very important pest in East 

Asian countries such as China, Korea and Japan, transmitting Rice Stripe Virus (RSV) 

(Otuka, 2013). The pest density in India increasing upon time and it may attain the 

major pest status if the competition is low. This species can get confused with 

Coronacella sinhalana (Kirkaldy) and Falcotoya daluoensis Ding until the keen 

observation is made. 

Genus Mahmutkashgaria (Chen and Ding, 2002) externally similar to Cemus 

Fennah except in habitus size. This genus contains larger species with midventral 

processes of pygofer and subapical lateral process of paramere are unusual characters 

of this genus. The genus represented by two species, Mahmutkashgaria sulculatus 

(Ding) and Mahmutkashgaria liboensis (Chen) from China. The genus is newly 

reported from India along with a species Mahmutkashgaria liboensis (Chen). 
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The genus Metadelphax Wagner greatly related to Toya Distant and can be 

differentiated by pygofer dorsal portion expanded in caudal view with apices inflected 

(usually medially or ventromedially directed) and armature of the diaphragm longer 

than wide. Metadelphax propinqua (Fieber, 1866) which is the most commonly 

occurring species in rice ecosystems. Brachypterous form were found in the M. 

propinqua. 

 The genus Nilaparvata Distant cosmopolitan in distribution with species N. 

lugens found almost in all the states of India. The key character of the genus is the 

presence of 1-5 small spines on the inner side of the hind basitarsi. Out of 19 species 

of this genus two were described from India i.e N. lugens and N. bakeri (Nimisha, 

2008). Present study includes only Nilaparvata lugens which is very similar to N. 

bakeri externally but varies in the male genitalia characters like upturned aedeagus 

and triangular apical end of paramere. 

Genus Nycheuma Fennah studied with species Nycheuma nilotica Linnavuori. 

The species externally resembles Peregrinus maidis (Ashmead) but can be 

distinguished by the forewing markings and male genitalia structure. Species of this 

genus show distinct alary dimorphism. Present study records the stramineous 

macropterous forms and black forewing covering the full abdomen length in 

brachypterous forms.  

Genus Opiconsiva Distant differs from other genera of Delphacini in the the 

shiny black mesonotum and tubular aedeagus with basal foldings. The species, 

Opiconsiva tangaria (Matsumura, 1910) recorded during study externally cryptic with 

other delphacini species but can be differentiated by the tubular aedeagus and 

Parameres relatively flattened, apically bifurcated. Black colour brachypterous form 

recorded here. 

This genus Parasogata Zhou, Yang and Chen, 2018 is readily recognized by 

its large size, vertex, pronotum and mesonotum bearing an uninterrupted white fascia. 

The genus externally similar to Sogata Distant, 1906 but separated by the phallus 

being up-curved with a row processes at subapically. The genus earlier recorded from 

china and present study report the genus as new record to India along with 

Parasogata sexpartita sp. nov. which differs from other described species by 

aedeagus with 6 subapical dorsal processes; segment 10 with 2-pair of processes, 

ventral about 4x length of dorsal. 
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Peregrinus Kirkaldy includes the larger species and can be identified by the 

extremely long aedeagus and absence of the lateroapical process of the tenth segment. 

Peregrinus maidis (Ashmaed) is very similar to Nycheuma nilotica Linnavuori in 

external appearance except habitus length. The genus Perkinsiella Kirkaldy includes 

the larger species. The triangular scape of antenna and large white vitta along the 

intracarinal area of thorax, differentiate it from other genera of delphacidae. 

Relationship between the species of Perkinsiella Kirkaldy 

Two species of the genus, Perkinsiella insignis (Distant) and Perkinsiella 

sinensis Kirkaldy were studied. The Perkinsiella insignis (Distant) black species 

whereas Perkinsiella sinensis Kirkaldy stramineous. Perkinsiella insignis can be 

differentiated by flattened aedeagus, ventrally curved with pair of symmetrical 

subapical processes. Both the species were reported as pests of maize and sugarcane 

and vectors of Fiji disease and Sugarcane yellow leaf phytoplasma. 

The genus Phyllodinus Van Duzee characterized by the enlarged femur and 

tibia of front and middle legs. Members of this genus externally resembles genus 

Cemus Fennah but varies based on the enlarged portion of leg. Brachypterous forms 

are more prevalent in this genus. The genus is controversial with only one valid i.e., 

Phyllodinus nervatus Van Duzee other described species are shifted to Cemus Fennah. 

The Phyllodinus sp. nov. described here assigned to the genus by the enlarged femur 

and tibia of front and middle legs. One can easily misidentify this species with 

brachypteous form of Cemus sauteri (Muir) unless get acquainted with genus level  

characters. This species differs from P. nervatus Van Duzee by pygofer with 

medioventral sharp spine like processes and aedeagus decurved with apical gonopore, 

decurved process of same length with acute apex. 

The genus Sardia Melichar unique among the genera of Delphacini in having 

dark colored forewing and thorax in addition to the elongate head projecting beyond 

the compound eyes (Asche, 1990) and pointed vertex. This genus is represented by a 

single species S. rostrata Melichar and it is very distinct from all other species in the 

present study by the tubular aedeagus with slitely curved apex and Parameres sickle 

shaped. 

The genus Shadelphax Ding is newly reported from India along with species 

Shadelphax eforiae (Dlabola), earlier it was recorded from China, Iran, Mangolia. 
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This is similar to Opiconsiva tangaria (Matsumura, 1910) in external appearance 

except pronotum colour and diverging parameres, pygofer without median process; 

adeagus with dorsolateral spines from meddile to apex and left side with many small 

teeth at central to basal areas. 

Sogata Distant comprises moderately larger species, frons with black 

intercarinal areas, aedeagus ventrally curved without any teeth. The Sogata sp. 

recorded in the study is closely related to C. unicolor based on external appearance. 

However this species can be easily identified by black intercarinal areas of frons and 

aedeagus without any processes, basally broad with apically sharp decurved apex. 

Relationship between the species of Sogatella Fennah 

The genus Sogatella Fennah includes slender planthoppers with a pale white 

vitta extending from vertex to mesonotum, aedeagus twisted with two rows of small 

teeth (Wilson and Claridge, 1991). Coloration of vertex, frons, clypeus, thorax and 

claval pterostigma variable.  

During the study 3 species, Sogatella furcifera (Horvath); Sogatella kolophon 

(Kirkaldy); Sogatella vibix (Haupt) were recorded from this genus. All three species 

were commonly occurring in rice fields as pest and vectors of important rice diseases 

Southern rice black-streaked dwarf virus (SRBSDV) which caused outbreak of 

disease in Southern china. Most economically important the Sogatella furcifera 

(Horvath), which occur in more population than other two species.  S. furcifera can be 

differentiated from S. kolophon and S. vibix (Haupt) species by black face, claval 

pterostigma of wings, twisted aedeagus with two rows of spines and ventral margin of 

the pygofer with a stout median process. S. kolophon can be differentiated from other 

two species by straminous face, dark suffusion of wings, absence of claval 

pterostigma and twisted aedeagus with two parallel rows and lateral gonopore at apex. 

S. vibix can be differentiated from other two species by dark gena contrasting with 

stramineous frons and parallel rows aedeagus spines uniting ventrally. 

The genus Tagosodes Asche & Wilson is often confused with the genus 

Sogatella as they closely resemble each other but differ in the Forewings hyaline with 

black markings and straight tubular aedeagus. In the genus Tagosodes the diaphragm 

never forms a broad U-shape as in Sogatella, the aedeagus more or less straight tube 

and never twisted (Asche, 1990)  Tagosodes pusanus Acshe and Wilson is the only 
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representative species under this genus (Asche and Wilson, 1990), which is similar to 

Sogatella furcifera (Horvath) and can be differentiated by Forewings hyaline with 

black apical margin and straight tubular aedeagus with irregularly placed apical 

spines. 

Terthron Fennah can be differentiated by pronotum and mesonotum amber 

coloured with a median stramineous vitta extending from vertex to tip of scutellum.  

Terthron albovittatum (Matsumura) can be differentiated by the genus characters plus 

aedeagus tubular and deeply curved ventrally. 

Relationship among the species of the genus Toya Distant  

Toya Distant genus comprises small planthoppers with very short vertex that 

distinguishes them from other genera of Delphacinae (Wilson and Claridge, 1991). 

Toya bridwelli (Muir) is species earlier reported from India. Toya nigra (Crawford) 

and Toya tuberculosa (Distant) were recorded during the present study.  

Intercarinal areas of frons are light fuscous in Toya tuberculosa whereas it is 

dark fuscous in Toya nigra, other characters of male genitalia like process on the 

medio-dorsal margin of the diaphragm, shape of paramere and aedeagus vary across 

the species. Both species are new record to India, Toya nigra was earlier reported 

from New world and Toya tuberculosa was earlier reported from Spain, Turkey, Italy. 

The genus Unkanodes Fennah  recognized by mesonotum black with offwhite 

median carinae; laterodorsal angle of pygofer produced; aedeagus tubular with 

regularly placed spines. Unkanodes latespinosa (Dlabola) studied with both 

macropterus and brachypteous forms. Present study report this genus and species as 

new record to India, it was earlier reported from Afganistan, Mangolia, Iran, Turkey. 

5.2.2 Tribe Tropidocephalini 

Tropidocephalini is the second largest tribe of Delphacinae (Hemiptera: 

Delphacidae) established by Muir, 1915. This tribe includes 37 genera (192 species), 

with its distribution in Oriental, Palaearctic, Afrotropical, Neotropical, Australian and 

Pacific regions of the world (Huang et al., 2018, Bourgoin 2019). Bamboo (Poaceae, 

subfamily Bambusoideae) is the major host of most species of the tribe and some 

species feed on other grasses (Poaceae) (Chen 2003, Chen and Tsai 2009).  
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5.2.2.1 The Generic and species affinities of Tropidocephalini 

 The genus Arcofacies Muir is newly reported from India with species 

Arcofacies sp. nov distinguished by the median longitudinal vitta, bordered with dark 

brown, from frons apex to the end of mesonotum; the vertex and frons at right angle 

(in lateral view), the postclypeus strongly receding (in lateral view) relative to frons, 

and the aedeagus tubular or flat, with or without basal spinous process. The 

Arcofacies sp. is differs from all seven described species by aedeagus wavy tube with 

modified hook apically, orifice subapical; with spinous process from base. This 

species is collected on Bamboo plants. 

Arcofaciella Fennah distinguishable from other genera, by strongly bent 

postclypeus, right angle to frons and frons in midline about 1.4x wider than maximum 

width. The genus has two currently available species Arcofaciella verrucosa Fennah, 

1956 and Arcofaciella obflexa Guo and Liang, 2005. The present study describes 

Arcofaciella sp. nov. and new report of the genus with this species. The Arcofacies sp. 

and Arcofaciella sp. nov resemble each other externally. 

Genus Bambusiphaga can be differentiated by anterior margin of vertex 

evenly rounded or truncated. Male genitalia differently modified with respective 

species. Most of the species of Bambusiphaga feed on Bamboo. Present study report 

the genus Bambusiphaga as new record to India along with two new species 

Bambusiphaga unispina Ramya and Meshram, and Bambusiphaga sp. nov. 

Genus Purohita Distant peculiar in having antennal segments foliaceous, 

scape longer and wider than short and flattened pedicel. From India three species has 

been described and Purohita taiwanensis Muir is new record from India earlier it was 

recorded from Taiwan and Japan. Most of the species feed on the Bamboo and 

Purohita taiwanensis is also collected from Bamboo. 

5.2.1.2.3. Relationship between the species of Tropidocephala Stal  

The genus Tropidocephala Stal can be distinguished from other genera of 

Tropidocephalini by vertex producing in front of eyes apparently or very much, 

tricarinate. It is well distributed in tropics with around 50 described species out of 

which 8 species from India and present study reported T. sinuosa and Tropidocephala 

tuberipennis as new record to India. T. sinuosa was earlier reported from Taiwan 

whereas Tropidocephala tuberipennis was reported from Egypt, Israel, Italy. 
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In the present study we recorded three species, Tropidocephala festiva 

(Distant) Tropidocephala sinuosa Yang and Yang and Tropidocephala tuberipennis 

(Mulsant and Rey). Externally T. festiva (Distant) and T. tuberipennis (Mulsant and 

Rey) show greatest similarity except the colouration of wing. Tropidocephala sinuosa 

Yang and Yang differs from the both species by having distinctly protruding vertex 

than other two species and having orange habitus colour. 

5.2 Phylogenetic analysis:  

The very first phylogenetic analysis for Indian Delphacid fauna was carried 

out by using total of 32 species comprising of 4 gene sets (28S region D2 & D9-D10, 

mtCOI and Histone). Most of the sequence data used were from our own study and 

few of them were retrieved from NCBI GenBank. The maximum likelihood analysis 

carried out by using IQtree yielded a phylogram with well resolved clades. The two 

tribes of Delphacinae are shown as paraphyletic with well supported SH-like 

approximate likelihood ratio test (SH-aLRT) and ultrafast bootstrap (UFB) values. 

The results with the combined data set here shows the species, genera and tribes are 

paraphyletic in nature, which in contrast to the earlier phylogenetic studies statement 

as Delphacini and Tropidocephalini are monophyletic. The contrasting results are 

justified by the 4 different gene regions in the present study where as earlier studies 

used only mtCOI and 28srDNA region. The more taxon sequence data with many 

number of genes may further yield much well resolved phylogenetic tree. The present 

study used available sequences for the taxa described from India. 

 



6. SUMMARY AND CONCLUSIONS 

The Biosystematic studies of Delphacidae (Hemiptera: Fulgoroidea) from India was 

undertaken based on the specimens collected from 26 different localities from 

different states such as Arunachal Pradesh, Andhra Pradesh, Himachal Pradesh, 

Maharastra, Nagaland, Karnataka, Kerala, union territory of Delhi and Ladhak. A 

total of 10,213 specimens were collected and examined. The study was mainly based 

on the male genitalia characters along with female genitalia apart from external 

morphology of both male and female specimens. The detailed literature survey and 

examination of the specimens revealed presence of one subfamily, Delphacinae. 

Thirty nine species across 31 genera (Delphacini: 26 genera; Tropidocephalini: 5 

genera) were studied.  

Provided the complete annotated checklist for the family Delphacidae from 

India. Checklist comprises of species valid name, synonyms, details of type species, 

Indian distribution, Type locality, Type deposition. Checklist account for 4 

subfamilies, 5 tribes, 36 genus, and 73 species. This will help us to know valid name 

of the species and its distribution. Along with this Illustrative keys were provided for 

subfamily, tribe, genera and species of Delphacidae. Also we have provided the 

illustrative diagnostic keys for identification of delphacids in rice agro ecosystems of 

India, which can be widely used for the easy and rapid identification by IPM workers. 

We have redescribed 30 species of 25 genera from India with addition photographic 

illustrations of male and female habitus, genitalia, along with the brachypterous form 

in respective species. The barcodes were generated for 23 species using using 4 genes 

viz., mtCOI (650bp region), 28srDNA D2 and D9-D10, and Histone gene. The 

phylogenetic analysis was carried out for all the barcoded species to give an 

evolutionary relationship among the presented taxa in the study. 

 Delphacinae is the largest subfamily among the subfamilies studied. It 

represented by two tribes, Delphacini and Tropidocephalini. Delphacini is the largest 

tribe studied, represented by 31 species from 21 genera. The species of delphacini are 

patterned with white, stramineous and black. Most of the species were cryptic in 

nature. The genera represented in Delphacini are Cemus Fennah, Chloriona Fieber, 

Coronacella Metcalf, Eoeurysa Muir, Falcotoya Fennah, Laodelphax Fennah,  

Nilaparvata Distant, Nycheuma Fennah, Mahmuktashgaria Kocak and Kemal, 
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Metadelphax Wagner, Miranus Chen & Ding, Opiconsiva Distant, Parasogata Zhou, 

Yang and Chen, Peregrinus Kirkaldy, Perkinsiella Kirkaldy, Phyllodinus Van Duzee, 

Sardia Melichar, Shadelphax Ding, Sogata Distant, Sogatella Fennah, Tagosodes 

Acshe and Wilson, Terthron Fennah, Toya Distant, Unkanodes Fennah. Seven genera 

(Chloriona Fieber, Mahmuktashgaria Kocak and Kemal, Miranus Chen & Ding, 

Neukanodes Yang, Phyllodinus Van Duzee, Shadelphax Ding and Unkanodes 

Fennah) and 10 species (Cemus sauteri, Cemus zhitus, Chloriona unicolor, 

Mahmutkashgaria liboensis, Miranus varians, Neunkanodes unispinatus, Shadelphax 

eforiae, Toya nigra, Toya tuberculosa, Unkanodes latespinosa) were newly recorded 

from India. 

Tropidocephalini is the second largest tribe of Delphacinae. It represented by 

five genera, Arcofacies Fennah, Arcofasciella Fennah, Bambusiphaga Huang and 

Ding, Purohita Distant and Tropidocephala  Stal. The two genera (Arcofacies Fennah, 

Bambusiphaga Huang and Ding) and three species (Tropidocephala  sinuosa, 

Tropidocephala tuberipennis and Purohita taiwanensis) were newly recorded from 

India. Most of these species were collected on Bamboo. 

Conclusions: 

 The present study described the 9 new species viz, Arcofacies securisus sp. 

nov., Arcofaciella sinuata sp. nov., Bambusiphaga unispina  Ramya and 

Meshram, 2019, Bambusiphaga sp. nov., from Tropidocephalini and Eoeurysa 

sagitta sp. nov., Harmalia sp. nov., Parasogata sexpartita sp. nov., 

Phyllodinus sp. nov., Sogata sp. nov., from Delphacini. 

 13 species new record with 9 generic new records from India which led to 

addition of total 23 species to Indian fauna, which account for approximately 

45% previously described species. 

 Our Phylogenetic analysis by using by using 4 genes viz., mtCOI (650bp 

region), 28SD2, 28SD9-D10 and Histone gene, reveals the phylogenetic 

relationship among the genera and species within Delphacinae. 

  Barcodes generated for the species in the present study helps in rapid 

identification and also act as reference sequence for the taxa which allow 

further molecular analysis and evolutionary studies among Delphacidae.  
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 We could resolve the complexity in Laodelphax striatellus Fallen by using 

mtCOI sequence as morphological features were not provided clear evidence 

of the species. 

 Through present study we could conclude that the delphacid fauna is under 

studied taxa from India, further detailed survey and studies will definitely 

yield more number of new species and molecular studies will help to 

understand the evolutionary pattern and host plant relationships, which helps 

in better understanding the host plant-pest interactions. 



Biosystematic studies of family Delphacidae (Hemiptera: Fulgoroidea) 
from India 

ABSTRACT 

The planthopper family Delphacidae second largest and most economically important 

in Fulgoromorpha. It consists of 6 sub-families comprising 2,214 existing described 

species in 923 genera of 38 tribes worldwide. Many species cause considerable 

damage to graminaceous crops by feeding directly on the plants and by being vectors 

of plant pathogens. Being much economically important, Indian delphacids fauna was 

least investigated, accounting only 51 described species in comparison to 2214 

species worldwide. Except, stray and isolated publications, the taxonomy of which 

stranded in uncertainty because of its less study and complexity in the group such as 

cryptic species, wing polymorphism and sexual dimorphism. Most of the previous 

studies were exclusively based on the morpho taxonomy with illustrations via line 

diagrams and there is no comprehensive work. The present work was aimed at 

describing the Indian delphacids along with key, checklist, photographic illustrations 

and molecular characterization. Survey and collections were conducted in 26 

localities of 9 Indian states by using standard methods of collection (3.2) yielded 39 

species of delphacids from Delphacini and Tropidocephalini of Delphacinae, which 

are described with photographic illustrations. For the description, characters studied 

were (3.10) with emphasis was given to male genitalia variation. Measurements were 

taken for above mentioned characters (3.11). Both macropterous and brachypterous of 

habitus, male genitalia and female genitalia illustrations were included for description. 

The complete annotated checklist is provided for 4 subfamilies, 5 tribes, 36 genera, 

and 73 species of Indian fauna. It comprises of species valid name, synonyms, details 

of type species, Indian distribution, type locality and type deposition. Along with this 

illustrative keys were provided for subfamily, tribe, genera and species of 

Delphacidae. We also provided the illustrative diagnostic key for identification of 12 

most commonly occurring delphacids in rice agro ecosystems of India, which helps in 

authentic and rapid identification. DNA barcodes were generated and phylogenetic 

analysis was carried out based on four gene regions mtCOI, 28srDNA (D2 region and 

D9-10 region) and histone to understand the relationship among the various taxa, 

which yielded a well resolved phylogram indicating the paraphyletic nature of 

Delphacinae. The study contributed description 9 new species, 13 species new report 

and 9 generic new report to Indian delphacid fauna. The morphological and molecular 

characterization data was integrated to avoid ambiguity in identification. 



भारत से कुल (फैिमली) डेʚसीडै  (हेिमɐेरा: फुʎोरोइडीआ)  का जैवविगŊकी अȯयन 

सार 

 पौध फुदका कुल डेʚसीडै  का दूसरा बड़ा और फुʎोमोफाŊ  मŐ आिथŊक ŝप से सबसे 
महȕपूणŊ  है Ι इसमŐ 6 उपपįरवार है िजसमŐ िवʷ की 2214 मौजूदा जाितयां (˙ीशीज) है जो 
925 पीढ़ी (जेनेरा) और 38 जनजाितयां (टŌ ाइब)  के है Ι इनमŐ से बŠत सी जाितयां घास के पįरवार 
की फसलो ंके पौधो ंको खाती है और  कुछ पादप रोग जनक के वेƃर .का काम करते हœ Ι  
आिथŊक ŝप से महȕपूणŊ होने के बावजूद इन भारतीय डेʚसीडै का कम अȯयन िकया गया 
अथाŊत 2214 जाितयो ं(˙ीशीज) मŐ से िसफŊ  51 Ůजाितयो ंका ही अȯयन िकया गयाΙ कुछ िबखरे 
Šए और पृथक  Ůकाशनो ंको छोड़कर वगŎकरण िवǒान मŐ इनका अȯयन बŠत कम Šआ है 
Ɛोिंक इन समूहो ंमŐ कुछ जिटलता भी है; जैसे गुɑ Ůजाित पंख बšŝपता और, यौन बŠŝपता 
Ι पहले अिधकतर अȯयनो ंमŐ से इसे आकृित वगŎकरण के साथ (लाइन डायŤाम) िचũ Ȫारा 
दशाŊया जाता था; जो एक ʩापक कायŊ नही ं होता था Ι वतŊमान अȯयन मŐ डेʚसीडै की 
चेकिलː,  फोटो Ȫारा दशŊना और अणŊवक  लƗण वणŊन (मॉिलƐूलर कैरƃराइजेशन) को 
लिƗत िकया गया है Ι सवőƗण और संŤह 9 भारतीय राǛो ंके 26  ̾थानो ंपर संŤह के मानक 
तरीको िजनमŐ डेʚसीडै मŐ डेʚािसने और टŌ ैडेलसेफािलनी की 39 जाितयां है िजसको फोटो 
के साथ िववरण िकया गया है Ι िववरण के िलए गुणो ं का अȯयन मŐ नर जनन अंग की 
िविवधताओ ंपर लƗण िवशेष बल िदया गया है Ι पहले बतलाए गए सभी गुणो ंका माप भी िकया 
गया है Ι हैिबट्स  के दोनो ंमैŢोɐेरस और Űैकीɐेरसर के नर और  मादा जननांग  को शािमल 
िकया गया है Ι पूरी सटीक चेक िलː िजसमŐ भारतीय िजव 4 उपपįरवार   (सब फैिमली)  5 
जनजाितयां  (टŌ ाइɵ) 36 पीढ़ी (जेनेरा) और 73 जाितयां (˙ीशीज) Ůदान की गई Ι इसमŐ जाितयो ं
का वैȨ नाम समांतर शɨ टाइप जाितयो ंका िवˑार भारतीय िवतरण टाइप ̾थान और टाइप 
िनƗेप िदया गयाΙ इन दशाŊयी Šयी कंुजी के अितįरƅ डेʚसीडै के उपपįरवार (सब फैिमली) 
जनजाितया (टŌ ाइɵ) पीढ़ी (जेनरा) और जाितयां (˙ीशीज) भी बताई गईΙ हमने धान के भारतीय 
पįरİ̾थितकी  मŐ 12 सबसे आम डेʚसीडै की पहचान की ओर नैदािनक की  कंुजी भी बनाई 
िजसमŐ तीŴ और ठीक तरीके से पहचान की जा सकती है Ι DNA बारकोड भी  बनाये और 
वंशावली  िवʶेषण भी िकया जो 4 जीन Ɨेũ mtCOI,   28srDNA  (D2 Ɨेũ और D9 -10  Ɨेũ 
) और िहːोन िजसमŐ िविभɄ टैƛा  के संबंधो ंको समझने मŐ मदद िमली; साथ ही एक अǅी 
Ůकार से हल िकया Šआ वंशावली Ťाम (फाइलो ंŤाम) बनाΙ िजससे डेʚािसने की सʄक Ůकृित 
का संकेत िमलता हैΙ इस अȯयन मŐ भारतीय डेʚािसड  जीव की 9 नई जाितयां ,13 जाितयां 
के नए िववरण और 9 पीिढ़यो ं के नए िववरण िमले ŝपाȏक  और आणिवकलƗण वणŊन डाटा 
को एकीकृत करने से कीटो ंकी पहचान करने मŐ अ˙ʼता  कम की जा सकती हैΙ 
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