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ABSTRACT 

In this study 4005 specimens of the suborder Heteroptera were collected 

during June 2014 - October 2017 from District Swat. Different collection 

methods eg. Sorting litters, beating vegetation, sweep net and light trap were 

used to collect specimens. Forty one species belonging to 35 genera, 11 

subfamilies under seven families, namely, Pentatomidae, Scutelleridae, 

Reduviidae, Largidae, Lygaeidae, Coreidae, Alydidae were recorded. A total of 

30 species were recorded first time from District Swat. These are 

Andrallus spinidens, Eocanthecona furcellata, Halys dentatus, Aeliomorpha 

lineaticollis, Adria parvula, Acrosternum graminea, Eurydema pulchra, Plautia 

fimbriata, Eysarcoris inconspicuous, Dolycoris baccarum, Hotea curculionoides, 

Solenosthedium rubropunctatum, Scipinia horrida, Rhynocoris marginatus, R. 

fuscipes, Polididus armatissimus, Neophysopelta schlanbuschi, Physopelta gutta, 

Dieuches uniguttatus, Lachnesthus singalensis, Spilostethus pandurus, S. hospes, 

Graptostethus nigriceps, Homoeocerus sigillatus, Cletus punctiger, Riptortus linaries 

and Riptortus pedestris. Four species Perillus bioculatus, Scotinophara ochracea, 

Rhyparothesus dudgeoni and Homoeocerus sigillatus were reported first time from 

Pakistan. Diagnostic characters and keys to studied families, subfamilies and 

genera were formulated based on reliable distinctive and consistent characters. 

All the taxa were briefly described morphologically and on morphometric 

bases. New host plants were also recorded during the study and are mentioned 

with their respective species. The identified taxa were reconfirmed with the 

help of identified species of true bugs which were housed in National Insect 

Museum, Islamabad, Pakistan Forest Institute Peshawar and Natural History 

Museum University of Karachi. Photographic details of adult specimens and 

male, female genitalia have been illustrated for each species.  

For DNA barcoding, Cytochrome Oxidase I (COI) gene sequences of 

species collected in this study were obtained. Of these nine Species, namely, 

Andrallus spinidens (MG298982), Neohalys acuticornis (MG298985), Adria parvula 

(MG298986), Scotinophara ochracea (MG298989), Hotea curculionoides 
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(MG298987), Neophysopelta schlanbuschi (MG298988), Lachnesthus singalensis 

(SDP602021-17), Rhyparothesus dudgeoni (MG299061) and Homoeocerus sigillatus 

(MG298981) were barcoded for the first time. An increase in the mean K2P 

divergence was observed across different taxonomic levels. The mean 

intraspecific divergence was lowest in family Largidae (0.25%) followed by 

Reduviidae (0.4%), Lygaeidae (0.5%), Pentatomidae (0.6%), Coreidae (0.8%) 

and Alydidae (1.5%). The mean intrespecific divergence was lowest in family 

Alydidae (6.8%) followed by Reduviidae (8.3%) Pentatomidae (8.8%), Largidae 

(9.0%), Lygaeidae (9.1%) and Coreidae (11.6%). The mean divergence between 

the genera of the same family was lowest in family Alydidae (14.1%) followed 

by Lygaeidae (15.3%), Pentatomidae (16.7%), Coreidae (18.9%) and Reduviidae 

(25.1%). The average divergence between families was 23.2%.  The mean A+T 

contents were higher in family Alydidae (68.2%) followed by Largidae (68.1%), 

Lygaeidae (67.6%), Pentatomidae (66.2%), Coreidae (65.9%) and Reduviidae 

(65.7%). In the present study Neighbor Joining, Maximum Likelihood and 

Maximum Parsimony analyses of the Heteroptera fauna of Swat on the bases of 

COI gene sequences were presented. Overall the barcode gap was distinct for 

between species, genera and at higher taxonomic levels. No overlaps in 

sequence divergence were found. In the phylogenetic analyses of family 

Pentatomidae all taxa belonging to the same genus clustered together with 65-

100% bootstrap support. Thus intraspecific and interspecific phylogenetic 

relationships were clearly established. The phylogenetic analyses showed that 

identification of species on morphological characters and molecular bases are 

extremely consistent. Species of the subfamily Asopinae clustered together 

with 81% bootstrap support. Scotinophara ochracea was the sister group to 

subfamily Asopinae with weak support. The sister group relationship between 

Eocanthecona furcellata and Andrallus spinidens   was supported by 64% 

bootstrap value. Zicrona caerulea was in a basal position to other members of 

subfamily Asopinae. Member of the subfamily Pentatominae clustered together 

with 59-65% bootstrap value.  The species of genus Eurydema showed 

monophyly with 68-74% bootstrap support. The relationship between Eurydema 
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pulchra and Eurydema lituriferum was supported by 100% bootstrap value. The 

relationship recovered between species of genus Eurydema was [(Eurydema 

pulchra + Eurydema lituriferum) + Eurydema ventralis + Eurydema dominulus)]. 

Bagrada picta forms a sister group with Eurydema with weak support. The 

genera Halys, Neohalys and Erthesina clustered together with 66% bootstrap 

support. The relationship between Halys and Neohalys was supported by 99% 

bootstrap value. The species of genus Acrosternum clustered with 89% support 

and the species of genus Plautia clustered with 81% support. Nezara antennata 

and Nezara viridula clustered together with 100% bootstrap support. Adria 

parvula clustered with Eysarcoris inconspicuous at bootstrap value of 86%. 

Species of genus Dolycoris clustered in separate clade with 97% support. The 

relationship between the subfamilies of the family Pentatomidae recovered in 

the present study was (Pentatominae+ (Asopinae+Podopinae)). 

In the phylogenetic analysis of family Reduviidae species of genus 

Rhynocoris clustered together with 100% bootstrap support. The interspecific 

genetic distance of Rhynocoris marginatus was greater with respect to other 

species of the genus. The species of genus Polididus clustered together with 

100% bootstrap support. In Neighbor Joining tree of family Largidae species of 

genus Physopelta and Neophysopelta clustered together in a single clade with 

88% bootstrap support.  In MP tree the Physopelta and Neophysopelta were at a 

distance from each other.  In the phylogenetic trees of the family Lygaeidae 

species belonging to separate subfamilies form separate clades. The species of 

subfamily Rhyparochrominae clustered together with 52-62% bootstrap 

support.  Lachnesthus singalensis and Rhyparothesus dudgeoni were sister groups 

with 63-65% bootstrap support. The relationship of Metochus uniguttatus and 

Dieuches schmitzi was supported by bootstrap value of 62-90%. The species of 

subfamily Lygaeinae clustered together with 92-98% bootstrap support. Species 

of the genus Spilostethus clustered together with 50-71% bootstrap support. The 

relationship between Spilostethus and Graptostethus was supported by 77-84% 

bootstrap value. In phylogenetic analysis of family Coreidae species of the 
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genus Cletus clustered together with 57-66% bootstrap support. Genus Coreus 

clustered with Cletus with 70-71 % bootstrap support. The species of the genus 

Homoeocerus clustered together with 90-98% bootstrap support. The 

relationship between Coreus and Homoeocerus was supported by 55-56% 

bootstrap value. In the phylogenetic analysis of family Alydidae species of the 

genus Riptortus clustered together with 100% bootstrap support. Species of 

genus Alydus clustered with 99 % bootstrap support. The relationship between 

Alydus, Tollius and Megalotomus was supported by 76-93% bootstrap value. The 

distinct barcode gap and clustering of the taxa in the present study shows that 

DNA barcoding is quite helpful in species level identification of the group. The 

database of barcodes can be used by stakeholders for the easy identification of 

true bugs. This study is encouraging to use DNA barcodes as complement with 

a morphological taxonomy for easy identification and authentication of 

Heteroptera species. 
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CHAPTER-1 

INTRODUCTION 

The suborder Heteroptera (True Bugs) constitutes the most 

heterogeneous group of non-endopterygote hemimetabolous insects, 

presenting a worldwide distribution (Capinera, 2008, Henry, 2009). Generally 

true bugs can be recognized by well developed distinct baccula on the ventral 

side of the head extended up to the posterior side of the head. Elongated 

piercing sucking mouth parts that arise from the ventral side of the head called 

as rostrum or labium containing the salivary and food canals (Cobben, 1978; 

Cassis and Gross, 2002). These insects exhibit sharp distinction of front and 

hind wings. The apical half of the front wings are membranous while the basal 

half is leathery hence they are termed as hemelytron. Hemelytron membrane 

shows variation in venation amongst members of different families. The hind 

wings are membranous and reduced (Wootton and Betts, 1986; Sweet and 

Schaefer, 2002). Antennae four to five segmented, scutellum well developed 

and large, paired metathoracic scent glands in adults (Schuh and Slater, 1995). 

True bugs have encroached upon a wide range of habitats i.e. from 

terrestrial to aquatic and semi aquatic. This group includes both phytophagous 

and predator species. Phytophagous species are fully capable of exploiting a 

variety of food sources, damaging foliage, fruits, seed, buds, pollen, root and 

leaves (Cobben, 1978; Schaefer et al., 2000). Predator’s species feed upon 

coleopteran and lepidopteran larvae. They may also act as biological control 

agents such as members of the pentatomid subfamily Asopinae that hunt on 

lepidopteran larvae while others even being hematoghagous (sucking mammal 

blood such as reduviides) (Ambrose, 2000). They are assisted by their elongate, 

stout, piercing-sucking type mouth parts that protrude from the head capsule 

either posteriorly (hypognathus) or anteriorly (prognathous) (Stoner et al., 1975; 

Panizzi et al., 2000; Wheeler, 2001; Wheeler and Hoebeke, 2009). Antipredator 

mechanism is also common in true bugs. They generate a defensive pungent 
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fluid through the openings of the metathoracic scent gland. These fluids may 

be used as defense in the face of a predator or they may also be used as a 

means of communication when threatened (Panizzi et al., 2000). The scent 

gland secretion of many stink bugs has shown the potential to act as natural 

pesticides (Moraes et al., 2008). The salivary venom of predatory bugs consists 

of significant amount of antimicrobial compounds (Sahayaraj et al., 2006). 

Pentatomid bugs are widely used as food in Africa, Sudan and other countries 

of the world. Oil derived from the bugs is used for the preparation of food and 

treatment of skin problems in animals. 

Heteroptera (true bugs) is represented by more than 42,347 species 

belonging to 5819 genera under 89 families (Cassis and Gross, 2002; Schaefer, 

2003; Cassis et al., 2006; Henry, 2009). However among the 89 families, 25 

families namely, Reduviidea, Pentatomoidea, Coreoidea, Lygieadea, Alydidae, 

Scutelleridea, Rhopalidea, Cydnidae, Largidae, Pyrrhocoridae, Tingidae, 

Phymatidae, Nabidae, Miridae, Plataspidae, Steocephalidae, Tessaratomidae, 

Urostylidae, Dinidoridae, Hydrometridae, Notonectidae, Corixidae, 

Urolabidae, Berytidae and Anthocoridae have been reported from Pakistan 

Chaudhry et al., 1966; Shadab, 1972; Hamid and Meher 1973; Ahmad, 1977; 

Ahmad et al., 1977; Afzal et al., 1982; Rana, 1985; Rokhsana, 1991; Rizvi 2000; 

Abbas, 2002; Memon, 2002; Afzal, 2006; Ahmad et al., 2007.  

Family Reduviidae comprised mainly of predatory insects having 

approximately 6878 species in 981 genera and 25 subfamilies (Henry, 2009). Of 

these 39 species belonging to 28 genera and 14 subfamilies are known from 

various regions of Pakistan (Afzal, 2006). Reduviids commonly called assassian 

bugs are cosmopolitan in distribution (Maldonado, 1990). Reduviids, the 

acquisitive predator, and therefore called assassin bugs. Their utility as 

predators lies in the fact that they handle a large group of pests in any agro 

ecosystem and integrated pest management program (IPM) (Ambrose, 1999, 

2000, 2003; Ishikawa et al., 2007). They are promiscuous killer and kill more 

insects than they need (Ambrose, 1996). Therefore, assassin bugs need to be 
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conserved for their utility in biological control programs (Ambrose et al., 2006, 

2007). 

Family Pentatomoidae is represented by 4722 species within 900 genera 

and eight subfamilies around the world (Cassis and Gross, 2002; Rider, 2006-

2012). Of these 235 species within 96 genera are known from Pakistan (Ahmad, 

1977). Over 181 species belonging to 51 genera of subfamily Pentatominae are 

known from Pakistan (Rana 1985, Zaidi 1987, Siddiqui 2000). These insects 

constitute a considerable part of the global fauna regarding their number. They 

almost habituate all the prominent zoogeographic regions of the world (Schuh 

and Slater, 1995).   They are generally known as stink bugs because of the 

production of pungent smell through a pair of scent glands in metacoxae 

region. The family is comprised of mainly phytophagous species feeding on 

vegetables, nuts, cotton, fruits, legumes and cereal crops. Members of 

subfamily Asopinae are predacious pentatomids (Panizzi et al., 2000).  

  Family Coriedae includes over 1,884 species under 267 genera and four 

subfamilies worldwide (Henry, 2009). Ahmad (1977) reported 75 species 

belonging to 31 genera from Pakistan. Rokhsana (1991) described six genera 

having 49 species of the tribe Homoeocerini from Indian subcontinent. 

Members of Coreidae inflict heavy losses of grain, legumes and different crops 

such as cucurbits and nuts. Therefore the family is of substantial economic 

importance (Slater and Baranowski, 1990).  

Family Scutelleridae includes eight subfamilies, around 81 genera and 

about 450 species (Henry, 2009) especially from tropical and subtropical 

regions (Kirkaldy, 1909; Lattin, 1964; Schuh and Slater, 1995; Gollner-Scheiding, 

2006). Scutelleridae fauna of Pakistan is represented by 18 species belonging to 

11 genera (Ahmad, 1977). Generally, the species belonging to this family are 

recognized as shield bugs, shield referring to the broad scutellum surrounding 

the abdomen on the dorsal side and underneath the wings. The members of 
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this family show striking variation in color (Schuh and Slater, 1995). They are 

pests of wheat and other grain crops.  

Family Lygaeidae includes 968 species under 102 genera and three 

subfamilies worldwide (Henry, 2009). Hamid and Meher (1973) reported 25 

species belonging to 11 genera of subfamily Lygaeinae from Pakistan. Members 

of the family are often called as seed bugs. They did considerable damage to 

grain crops, grasses, sugar cane and peanuts (Schuh and Slater, 1995). Family 

Alydidae contains 45 genera and 254 species (Henry, 2009). Of these 30 species 

belonging to 12 genera of subfamily Alydinae are known from Pakistan 

(Ahmad, 1977, Abbas 2002). Member of the family are major pests of beans and 

rice. These insects are referred as broad headed bugs. Family Rhopalidae is 

represented by two subfamilies, comprising 21 genera and 209 species 

worldwide (Henry, 2009). Of these 44 species of 11 genera are reported from 

Pakistan (Rizvi 2000). Members of the family are called as scentless plant bugs.  

Family Largidae is represented by 13 genera and 106 species worldwide 

(Schaefer, 2000; Henry, 2009). Ahmad and Abbas (1987) reported two species 

belonging to two genera from Pakistan. Members of the family are usually 

brightly colored. Family Cydnidae is represented by 765 species in 120 genera 

and eight subfamilies (Henry, 2009). Of these 10 genera and 23 species are 

reported from Pakistan (Ahmad 1977). Members of the family feed on roots of 

cotton, bananas and tomatoes. 

Taxonomy is the scientific field of interpreting, delineating, and naming 

both extinct and extant organisms while systematics is a procedure of sorting 

out taxonomic knowledge into a logical classification that provides the bases 

for comparative studies (Wheeler, 2004). Both taxonomy and systematics are 

termed collectively as biosystematics. The know-how of biosystematics of any 

group of organisms is the basis of all purposeful further research (Narendren, 

2001). The biosystematics helps one to determine the organism and trace its 

phylogenetic relationships. Such knowledge has great relevance to the fields of 
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biodiversity, agriculture, medicine, forestry etc. (Ambrose, 2004). The 

knowledge about biosystematics of insects has turned progressively significant 

in explicating problems that are beyond the classical systematic. There is an 

increase propensity for the occurrence of biotype in the species and that has 

raised some serious concerns in applied entomology.  

Eukaryotic organisms are estimated to be 3.6-100 million worldwide and 

approximately 1.5-1.8 million species having been described to date (Wilson, 

2004). A single biotic survey requires multiple taxonomic experts for 

identification of specimens. Assembling a team of these experts or distribution 

of the specimens to them is both expensive and time consuming (Hanner et al., 

2005). Many classical taxonomic protocols rely on phenotypic characters and 

require a detailed inspection of the specimens. Identification of damaged 

specimens and the remains of an organism is difficult to identify on these 

methods. These facts are major impediments for the assessment, conservation 

and management of global diversity (Hanner et al., 2005: Costa and Carvalho, 

2007).  

Several molecular markers have been used for the identification and 

discrimination of species from several decades. The uses of mitochondrial and 

nuclear genes for identification have many advantages over classical taxonomic 

characters. These genes are heritable, discrete and stable in relation to 

environmental change (Avise, 2004). Mitochondrial DNA is a circular molecule 

of 16-18kb in length. Several mitochondrial DNA markers are used in 

population genetics of animals because mtDNA has a high copy number, 

introns and pseudogenes are rare, conserved arrangement of gene and is 

transmitted through a maternal mode of inheritance as a single unit with no 

recombination (Hudson and Turelli, 2003; Rosenberg, 2003). Due to the slower 

repair mechanism of mtDNA nucleotide evolution is higher in this DNA as 

compared to nuclear DNA, which allow building up of neutral mutations 

(Kubatko et al., 2011).  
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Different regions in mtDNA evolve at different rate and are thus useful 

for resolving divergences at different taxonomic levels. Hebert et al., (2003) 

introduced a new concept of DNA barcoding based on a standard molecular 

approach for the identification of species to overcome the problems in 

conventional identification. The goal of DNA barcoding is to develop a barcode 

library for all species on earth (Frezel and Leblois, 2008). Non-taxonomists can 

easily identify specimens with rapid, inexpensive methods and accessible 

Barcode of Life Data System (BOLD). This system also enables the acquisition, 

storage, analysis and publication of DNA barcode records (Ratnasingham and 

Hebert, 2007). The cytochrome c oxidase I gene (COI) has both conservative 

and variable regions with slow and rapidly evolving codon positions. The 

amino acid sequence evolution is slower, thus providing more phylogenetic 

signals for assigning taxa to higher and lower taxonomic groups (Hebert et al., 

2003). The 658-bp nucleotide region of the mitochondrial COI gene is thus 

becoming a gene of choice for systematic studies. COI gene has been accepted 

as a practical, standardized species level barcode for animal groups (Hogg and 

Hebert, 2004; Hebert et al., 2004a; Hebert et al., 2004b; Ward et al., 2005; Costa et 

al., 2007).   

DNA barcoding is being successfully utilized for molecular 

identification of a vast variety of insect taxa, studies analyzing Heteroptera are 

still rare (Michael et al., 2014). The knowledge of Heteroptera from Pakistan is 

fractional and incomplete. Owing to the resistance to commonly used 

pesticides in true bugs, their tendency to form large populations within a short 

period of time, causing considerable loss to food crops and fruit trees thereby 

reduce the global yield. A dependable identification of species is highly 

recommended. The true bugs fauna of District Swat have not been studied yet. 

Therefore, the species diversity of the true bugs from this area along with their 

morphological and molecular taxonomy was subjected for the present study to 

expand the database of true bug in Pakistan.  
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OBJECTIVES 

1. To record species diversity of true bugs from Swat on the basis of 

morphological traits 

2. To barcode selected species of true bugs on mitochondrial cytochrome c 

oxidase I gene 

3. To elaborate phylogenetic relationships of the true bugs of Swat 
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CHAPTER-2 

REVIEW OF LITERATURE 

 Hemiptera was first recognized by Linnaeus (1758) and classified it into 

three genera i.e. Cimex, Notoneta and Nepa. Fabricius (1803) produced treatise of 

the group called Systema Rhyngotorum that included 29 genera. Latreille 

(1810) classified hemipteran into subgroups namely Homoptera and 

Heteroptera. Westwood (1842) prepared a detailed catalogue of the group. The 

major work on taxonomy under a project named Fauna of British India, 

including Ceylon and Burma was carried out by Distant (1880-1893, 1901, 1902, 

1908, 1909, 1911, 1912 and 1918) that listed descriptions of numerous 

unexplored species belonging to areas which are now in Pakistan. The 

enormous efforts by Distant (1902, 1908, 1911) provided the base for further 

research on true bugs in the country. He reviewed the genera and gave suitable 

synonymies added diverse genera and species, provided new areas and 

prepared keys for the identification of species under various tribes. He focused 

on various characters such as color of different parts, the size of the bodies but 

completely ignored the genitalia studies. In the vol. of 1918, Distant tried to 

present some structural differences among closely related species e.g. variation 

in humeral angles, scutellum, margins of pronotum membrane of hemelytra 

and eyes. 

Scott (1874, 1880) studied true bugs fauna of Japan and discussed 

different novel genera and new species. Green (1901) produced biological notes 

on some members of Heteroptera belonging to Sri Lanka. Banks (1910) 

arranged 1268 species of 80 families in the form of a catalogue of Nearctic 

region. Van Duzee (1914, 1915) listed some new genera and new species of 

Heteroptera with nomenclature and critical notes on fauna of North America. 

Bergorth (1916, 1918) described a new species of true bugs from Australia and 

Philippine. Taylor (1918) worked on the members of the Heteroptera and 

proposed the usefulness of thoracic sclerites for relationship among the 
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families. Pruthi (1925) worked for the first time, on the male genitalia of 

Heteroptera and described its utility in taxonomy he provided a detailed 

description of both male and female genitalia with diagrams and some 

modifications. He also used the techniques for inflating aedeagus for advanced 

studies. Hoke (1926) worked on the wing venations of Heteroptera and, 

provided characters to the main veins in the wings. The front wing provides 

protection to the hind wing and has less utility for the studies of wing venation. 

None the less he discussed both. Brindley (1930) worked on the metasternal 

scent glands of Heteroptera.  

Marks (1951) provided a comparative analysis of the research of earlier 

scientists on the male and female genitalia of the order Hemiptera for pointing 

out similarities between the genitalia structures of Homoptera and 

Heteroptera. He also produced the nomenclature of the genitalia. Ashlock 

(1957) described phallus as taxonomically very significant in his studies on the 

genitalia of family Lygeaidea. He also studied individual parts of the genitalia 

of the subfamilies of the family Lygeaidea. Pendergrast (1957) studied the 

genitalia of various families for the purpose of higher order classification. He 

concluded that in female organ little variation existed except spermatheca. 

Southwood (1956) worked on the egg structure of Heteroptera and divided the 

super family Coreoidea into families Coreidae, Rhopalidae and Alydidae. 

Scudder (1959) used female genitalia apart from the spermatheca for taxonomic 

studies of Heteroptera super families and organized by allocating them 

families based on the female genitalia structure. The ovipositors were 

dependent on the habitats of the species and oviposition state. Stichel (1960) 

studied subfamily Alydinae and reported eight genera Euthetus, Camptopus, 

Alydus, Megalotemus, Tenosius, Riptortus, Nemausus and Nariscus from Asia, 

Europe and Africa all these genera are found in the Indian subcontinent with 

the only exception of Alydus. He also provided diagrams of the dorsal view. 

Rukes (1964) based on genital external features described a novel genus 

Marghita of halyine pentatomid from Argentina. Schaefer (1964) worked on the 
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external characters of female genitalia and chromosome complements. He 

concluded that within the superfamily Coreoidea, family Rhopalidae was the 

most generalized Coreidae being the most advanced and Alydidae as highly 

advanced in some characters. Miyamoto (1965) examined the diversity of 

Heteroptera, that were collected by preceding works of Japanese from Taiwan. 

A total of 18 families with 90 species, of which 22 species were reported under 

family Pentatomidae. McDonald (1966) studied the intra relationship in 

Pentatomoidea by examining the structures, of male and female genitalia in 185 

species and 80 species respectively, from North America. Goel and Schaefer 

(1970) stressed the taxonomic worth of terrestrial Heteroptera by studying the 

structure of pulvillus. The structure proved to be distinguishing feature and 

supported the classification of infra order Pentatomorpha into superfamilies 

Pyrrhocoroidea, Aradoidea, Lygeoidea, Pentatomoidea and Coreoidea.  

Bosmans (1977) reported three new records from a total of 35 species of 

super family Coreoidea from Belgium. Agarwal and Baijal (1984) studied the 

intra relationships in the family Pentatomidae by examining the male genitalia 

of Pentatominae and Scutellerinae. Zaidi (1995) conducted a comparative study 

on phylogenetic relationship of a species nov. from genus Dolycoris, from 

Bangladesh with two closely related species i.e. D. Indicus stal and D. Baccarum 

(Linnaeus) focusing on the attributes of the apparatus of metathoracic glands 

and genitalia. Schuh and Slater (1995) provided distinguishing characters, keys 

to subfamilies, history and classification of families of Heteroptera in the book, 

true bugs of the world (Hemiptera: Heteroptera). Family Coreidae was divided 

into four subfamilies and Lygaeidae into 16. They handled Rudviidae with its 

22 subfamilies following the classification of Putchkov and Putchkov 1985, 

1986-1989. Schaefer et al., (1996) discussed two species from Asia of the genus 

Brachycerocoris Costa with detailed accounts of parameres and genital capsules. 

Ambrose (1999) based his studies on biological features and predatory 

importance of family Reduviidae. He recorded 370 species under 106 genera 

belonging to 15 subfamilies from Indian subcontinent. Baugnee et al., (2000) 
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listed new bug species from Belgium having six species of Coreidae and twelve 

of Lygaeidae. Froeschner (2000) produced a catalogue of members of the 

Heteroptera of Panama. Bernardinelli and Zandigiacomo (2001) reported leaf 

bugs Leptoglossus occidentalis from Italy while feeding on the seeds of 

coniferous. They also provided information on morphology, life cycle and 

damage to the host plant.  

Rider et al., (2002) provided nomenclature notes and a checklist for 

Chinese Pentatominae. Rider and Zheng (2002) provided a short history of 

taxonomic studies on Pentatomidae fauna of China and a checklist of 50 species 

of subfamily Asopinea of China.  Gaunt and Miles (2002) reported that COI 

gene sequence is best for carrying out molecular genetics studies. COI gene 

contains both variable and highly conserved regions. The sequence of COI gene 

is useful for phylogenetic analysis of a wide range of taxa. Arnold (2003) 

worked on Heteroptera of Indonesia and recorded 27 species belonging to 10 

families. Lambdin et al., (2003) worked on the biodiversity of true bugs in 

Tullahoma, Tennessee and Arnold air base. During their one year study, they 

collected 1,360 specimens representing 22 families and 97 species. The 

dominant families were Pentatomidae, Lygaeidae, Reduviidae, and Coreidae. 

Lariviere and Larochelle (2004) composed a catalogue of the heteropteran 

fauna of New Zealand and discussed the general characters and the importance 

of the species. Various modifications were inducted to the near taxa. The fauna 

included 29 families, 136 genera and 305 species. The catalogue aimed to bring 

together the available data, literature and information obtained from collection 

by various workers of different departments. Ahmad and Parveen (2005) 

reviewed Homoeocerus albiventris and Homoeocerus puncticornis regarding their 

unknown features of genitalia from Philippines, Thailand, India, Burma and 

Indonesia. Phylogenetic relations of these species were also brought under 

discussion. Kondorsoy (2005) reported 11 species of Heteroptera from Hungary 

and also prepared a checklist of their associated flora. Ahmad and Rab (2006) 

reported squash bug Cletomorpha hastata (Fabricius) from different regions of 
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Bangladesh and Pakistan. They studied in detailed metathoracic scent auricles 

male and female genitalia, including inflated aedeagus and spermathecae. 

Rukhsana and Ahmad (2006) reviewed Homoeocerus dilatatus taking in 

considerations, it genitalia and sent auricles. Besides, it's sadistic relationship 

and zoogeography were also discussed. Arnold (2008) produced information 

on the fauna of Heteroptera from Neotropical area out of 12 species reported 

seven were new. Aggarwal, et al., (2009) discussed host plant and occurrence of 

Cletus signatus Walker and its tentorium. Aland et al., (2010) studied 

morphological characters of various families, including Heteroptera from 

Maharashtran Amba reserved forest. They recorded nine families having 36 

genera and 44 species. Of these 19 genera and 22 species were described for 

Pentatomidae.  

Azim (2011) carried out a detailed study on true bugs. He relied mostly 

on his personal collection and collection of IARI, New Delhi. He arranges all 

the species into four subfamilies Podopinae, Pentatominae, Asopinae and 

Phyllocephalinae. Out of total 60 genera and 93 species, 21 species belonging to 

15 genera were for northern Indian. Park et al., (2011) analyzed 344 species of 

Heteroptera from Canadian National Collection of Insects and reported that 

DNA barcoding is useful for identification of Heteroptera species. Jung et al., 

(2011) studied the Heteroptera fauna of East Asia on the bases of COI gene 

sequences and reported that DNA barcoding can contribute well in species 

identification. Habeeb and Sanjayan (2011) worked on DNA barcoding of 

Oxycarenus laetus (Lygaeidae) for the first time. They sequenced 688bp of COI 

gene and deposited the sequence to Genbank database. Nagoshi et al., (2012) 

reported that morphological identification of Oxycarenus hyalinipennis has been 

often problematic. To facilitate the identification of the O. hyalinipennis the 

species was barcoded on the bases of COI sequence. Kaur et al., (2012) studied 

the Heteroptera of all the districts of Punjab and reported 13 families having 61 

genera that included a total of 85 species. Pentatomidae was the dominant 

family with 28% of the total recorded fauna. Lis et al., (2012) obtained DNA 
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mini barcodes for six species of the family Pentatomidae from museum 

specimens. For Phylogenetic analyses neighbor joining methods were used. 

They suggested that mini barcodes are useful for species identification and 

phylogenetic analyses. Castanhole et al., (2013) Analyzed mtCOI sequences of 

22 species of Heteroptera collected in Brazil. It was observed that 3rd base was 

variable and the 1st base was highly conserved. Mashhoor et al., (2013) reported 

partial sequence of the COI gene of rice, black bug Scotinophara bispinosa with 

its phylogenetic relationship from India. The DNA barcode of the species 

showed considerable variation with other species of the Heteroptera and can be 

accurately used for its identification. Zinovjeva and Zinovieva (2014) reported 

27 species belonging to seven families of Heteroptera for the first time from the 

Northeast of European Russia. Shamsi et al., (2014) collected and identified 16 

species in 14 genera of the family Miridae from Kerman Province Iran. 

Information’s about host plant and distribution of the species were also 

collected. Tembe et al., (2014) worked on mtCOI gene sequences of 73 species of 

the infraorder Pentatomomorpha. The clear divergence pattern at species and 

generic level showed that DNA barcoding is a best tool for species level 

identification of unknown taxa. Identification at nymph stage is also possible 

through DNA barcoding. Carapezza and Mifsud (2015) studied the 

Heteroptera fauna of the Maltese Islands and reported a list of 133 species, of 

which 21 were new records from the area. They also made some correction in 

the names of previously reported species from the area. Souza et al., (2016) 

analyzed the COI gene sequences of family Pentatomidae and Coreidae to 

assess their phylogenetic importance. It was found that the 5’, 3’ and central 

region of the COI gene showed different behaviors in each family. Petrulevicius 

(2016) reported a new species Chinchekoala qunita sp. nov. (Heteroptera: 

Pentatomoidea) from Argentina. Kaur and Sharma (2016) collected 14 species 

of the family Pentatomidae from North India and analyzed their COI gene 

sequences. Seven species were barcoded for the first time the mean divergence 

at the intraspecific level was 2.5%, at interspecific 11.9% and at intergeneric 

level 16.37%. Kaur and Sharma (2017) collected 14 species of the family 
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Pentatomidae from India and analyzed their 600bp COI sequences. Of the total 

14 species, seven species viz., Bagrada hilaris Burmeister, Cahara jugatoria 

Lethierry, Plautia viridicollis Westwood, Tolumnia antennata Distant, Priassus 

exemptus Walker, Dalpada affinis Dallas and Dalpada neoclavata Rider were 

barcoded for the first time. The mean K2P divergence at the intraspecific level 

was 2.5%, interspecific level was 11.9% and intergeneric level was 16.37%. 

True bugs have been worked on for taxonomic studies in Pakistan. The 

most considerate and worth mentioning taxonomic works are being discussed 

below. 

 Ahmad (1965) divided the family Alydidae further into three 

subfamilies i.e. Leptocorinae, Micrelytrinae and Alydinae during his study on 

Leptocorisinae of the world. The two tribes were recognized in the subfamily 

Leptocorisinae i.e. Leptocorisini Sensustricto and Noliphini Ahmad. Chaudhry 

et al., (1966) reported 40 species belonging to 34 genera of superfamilies 

Coreoidea and Pentatomoidea from Pakistan. Shadab (1972) observed in details 

the morphology of various parts and processes like immature stages, eggs, 

head, abdomen, thorax and the genitalia of family Coreidae. He listed and 

discussed 42 genera from Pakistan of these 20 were new records, including ten 

Palaearctic and one Ethiopian genera. Hamid and Meher (1973) studied family 

Lygaeinae of Pakistan and reported 25 taxa of which ten were new records. 

They give a detailed description of the ten new records while the remaining 

were only mentioned. They also reported details of the host plants and 

geographic distribution of the species. Ahmad and Shadab (1975) discussed at 

length the cephalic morphology of species belonging to the families 

Rhopalidae, Stenocephalidae, Coreidae and Alydidae from superfamily 

Coreoidea. Moreover, they discussed the phylogenetic position of these 

families based on the studied characters in the species from Pakistan and East 

Bengal. Ghauri (1975a) reviewed the genus Paranevisanus. Ghauri (1975b) 

described a new genus Jugalpada and Dalpada varia Dallas as a type species of 

the genus. He also reported three new species on the basis of morphology of 
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genitalia, pronotum and head. Ahmad (1977) reported 465 species belonging to 

196 genera of superfamilies Coreoidea and Pentatomoidea from Pakistan. He 

also provided details on distribution and host plants of some species. Ghauri 

(1977) compared the genus Apodiphus Spinola with Paranevisanus Distant based 

on external morphology of genitalia. Ghauri (1978) reported a new genus 

named Cahara from Nepal and Pakistan, on the bases of type species Dalpada 

brevivitta Walker. Some species from genus Dalpada were included into genus 

Cahara. He also described six more new species of the genus Cahara i.e. C. 

montana, C. chaubattia, C. murreeana, C. bhowaliana, C. metallica and C. knightleyi. 

Ahmad (1979) revised the Coreoidea fauna of Pakistan, Azad Jummu and 

Kashmir and Bangladesh and made some changes by considering their 

phylogeny. Ahmad and Shadab (1979) reported Centrocoris orientalis belonging 

to subfamily Coreinae, a new species from Pakistan.  

Afzal et al., (1982) carried out taxometric studies on 29 characters of 15 

species under family Scutelleridea and analyzed their relationship through 

cluster analysis from Pakistan. Ahmad and Parveen (1983) reported two new 

species Aschistocoris schaeferi and A. neonepalensis of subfamily Coreinae with a 

review of genus Aschistocoris Bergroth. They discussed in details morphology 

of various parts like genitalia, scent gland and ostioles. Keys to known species 

were also included. Ahmad and Afzal (1984) reviewed the genus Sarju Ghauri 

of family Pentatomidae and placed some species of genera Halys and Dalpada. 

They also described a new species Sarju angulate from Pakistan. Rana (1985) 

discussed 30 genera having 89 species of subfamily Pentatominae during Ph.D 

research from Indo-Pakistan fauna and described nine new records under, 1 

new genus and 18 new species. Ahmad (1986) introduced a new procedure for 

inflation of male genitalia of Hemiptera. Zaidi (1987) examined 19 genera 

having 64 species of the tribes Carpocorini and Aeliini from subfamily 

Pentatominae. He also reported one new genus and 21 new species and three 

species as new record from the Indian subcontinent. Kamaluddin and Ahmad 

(1988) pointed out a new tribe with a new species of the subfamily 
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Phyllocephalinae from Indian subcontinent with keys as well as characters of 

male and female genitalia and metathoracic scent gland. Ahmad and Afzal 

(1989) reported a new genus Neodorpius from the tribe Myrocheini from Indo 

Pakistan region. Ahmad and Zaidi (1989) gave a detailed description of a new 

species Halyomorpha azhari with keys and distinguishing characters from 

Pakistan. Zaidi and Ahmad (1990) reviewed Aeliomorpha Stal of family 

Pentatomidae along with key and cladistics relationships for three of its species 

from Indo Pakistan region. 

 Rokhsana (1991) studied the tribe Homoeocerini of family Coreoidea 

and described six genera having 49 species from Indian subcontinent during 

her Ph.D research work. She mentioned some new species along few 

suggestions for its tribes. She discussed genitalia of both male and female, 

metathoracic scent glands beside with keys and diagrams to its species. Ahmad 

and Mcpherson (1998) expanded the knowledge base of the major features of 

genitalia of Pentatomidae by giving suitable details of two genera 

Parabrochymena and Brochymena and stated that number of spermathecal bulb 

diverticulae is species specific characteristic. Rizvi (2000) reported 44 species of 

11 genera from family Rhopalidea Servile and Amyot from Indo-Pak region. 

 Memon (2002) described 30 genera having 38 species of the tribe Halyine 

of the subfamily Pentatominae from various region of Pakistan. It also included 

two genera from Swat namely Neohalys and Sarju. Ahmad et al., (2004) 

reviewed Erthesina Spinola and reported seven species worldwide with brief 

emphasis on cladistics analysis, zoogeographical distribution and diagnostic 

characters. Afzal (2006) discussed 39 species belonging to 28 genera of assassin 

bugs (Redviidea) from various regions of Pakistan and AJ&K. Ahmad et al., 

(2007) reported three species of black bugs from Pakistan with their biology 

and distribution. Ahmad and Rab (2007) carried out cladistics analysis of the 

genus Cletomorpha Mayr of family Coreoidea from subcontinent and prepared a 

cladogram on the pattern of parsimony. Rab and Ahmad (2008) made cladistics 

analysis of the genus Brunsellius Distant and Plinachtus Stal of family Coreoidea 



 

17 
 

from Indo-Pakistan region based on their out group. Ahmad and Navaid (2010) 

reviewed economically significant gonocerine squash bug species Cletus 

rubidiventris with special focus on metathoracic gland apparatus and genitalia.  

 Memon et al., (2011) studied morphological features of 31 Oriental and 

Palacetic genera belonging to Haylini tribe of Central and South Asia and 

focused on sixty morphological characters along with characters of genitalia 

and metathoracic scent glands. Sheikh et al., (2011) compared Halys spinosus a 

new species from Pakistan with closely related species Halys serrigera 

(Westwood) with reference to scent gland ostiole and genitalia.  Hussain et al., 

(2014) reported Graptostethus servus and Lygaeus militaris belonging to family 

Lygaeidae from Parachinar with detail of male and female genitalia. Sheikh et 

al., (2015) based his studies on the morphology of genitalia and reported 

Apodiphus balochisensis sp. nov. from Quetta. Kandhro et al., (2016) reported 

eight species of stink bugs belonging to subfamilies Pentatominae and 

Asopinae. Ahmad and Bajwa (2016) reported 24 species under 24 genera 

belonging to nine families from Haripur District and analyzed that family 

Pentatomidae was dominant with 12 species. 
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CHAPTER-3 

MATERIALS AND METHODS 

Study area 

The lush green and historic Swat Valley lies between 35° 0′ 0’’ North 

latitude and 72° 30′ 0’’ East longitude and is part of the Khyber Pakhtunkhwa 

Province of Pakistan. In summer season, the average max. and min. 

temperature are 33 and 16 ºC, respectively. In winter, the average max. and 

min. temperature are 12 and -02 ºC, respectively. The maximum value for rain 

fall observed during March is 242 mm. Wheat, rice and corns are cultivated as 

the main crops in the region. Many cultivars of fruit trees are cultivated in the 

area including apple, walnut, apricot, pear, peach, cherry, plum and vegetables 

such as potatoes, peas, onions and tomato (Ahmad et al., 2015). 
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Figure 3.1: Map of the study area (Swat). 
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Table 3.1: Latitude, longitude, and altitude of selected localities in Swat. 

Locality Latitude °N Longitude °E Altitude (m) 

Shamozai 34.684 72.1268 800 

Parrai 34.7045 72.2275 820 

Barikot 34.6769 72.2216 680 

Kabal 34.7923 72.2825 850 

Totano Bandai 34.8466 72.2253 950 

Kuza Bandai 34.8176 72.3755 840 

Matta 34.9307 72.4169 1120 

Bar Shawar 34.9765 72.2815 1350 

Asharay 35.0206 72.4606 1220 

Bagh Deri 35.0408 72.4683 1240 

Fatehpur 35.0519 72.4882 1250 

Miandam 35.0533 72.5608 2000 

Khwazakhela 34.9371 72.4687 1220 

Malam Jabba 34.7997 72.5717 2000 

Charbagh 34.8358 72.4436 840 

Kokarai 34.7387 72.4251 950 

Madyan 35.1404 72.5353 1360 

Bahrain  35.2072 72.5456 1370 

Kalam 35.4782 72.5885 2000 

Lalkoo 35.1408 72.3859 1800 

Roringar 35.0713 72.3222 1500 
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Specimens Collection 

In this study 4005 specimens of suborder Heteroptera from District Swat 

were collected during June 2014 - October 2017 from twenty one different 

localities (Figure 3.1) (Table 3.1). Extensive and intensive visits have been made 

for the collection of true bugs from their natural abodes by straight line transect 

method. As some species of true bugs are known to be nocturnal the visits were 

arranged in a systematic way to collect both nocturnal and diurnal specimens. 

Agricultural fields and forest areas were searched during the collection. 

Heteropterans are found on leaves, under leaf litters, on foliage of small 

herbaceous plants, grasses and on tree. In this way, the following methodology 

has been used for collection of these bugs. 

Sorting litters 

 Small true bugs usually found under leaf litter were collected by sorting 

litters by hand. 

Beating 

Most of the Heteropteran occur on foliage of herbaceous plants and 

trees, so these were collected by picking up the bugs individually and by 

beating vegetation and branches of trees below which a white sheet was 

spread. 

Sweep net method 

Some true bugs were collected by sweeping net on herbaceous plants. 

Light trap method 

 As several species of true bugs are attracted to light source usually a 

mercury bulb, emitting a certain amount of ultraviolet light. Many specimens 

were collected by light trap. Killing jars containing ethanol or ethyl acetate 

swab were prepared to kill the specimens as soon as they were captured. 
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Mounting and preservation 

 The killed specimens were pinned in either of the two ways. 

A) The large specimens were pinned, stretched and kept in the wooden 

boxes containing naphthalene balls. Labels were attached to each 

specimen carrying information’s regarding locality, date of collection 

and host plant. 

B) The small true bugs were mounted on small triangular card boards by 

gluing the bugs on it and by inserting a pin through the card. 

Identification 

Binocular litz stereomicroscope (model 782464, Germany) with ocular 

micrometer and USB Digital Microscope were used for morphological 

examination and measurement of different body parts. For identification the 

collected specimens were compared with keys available in Distant’s (1902, 

1908, 1910, 1918) Fauna of British India. Other published literature procured 

from different sources was followed for identification, description of species 

and confirmation of genetalia illustrations. The avalible literature used for the 

present study was Bergroth (1905), Ahmad (1965), Hamid and Meher (1973), 

Gross (1976), Ahmad and Afzal (1979), Ahmad (1979), Rana (1985), Ahmad and 

Kamaluddin (1985), Ahmad (1986), Ahmad and Afzal (1989), Ahmad and 

McPherson (1990), Rokhsana (1991), Schuh and Slater (1995), Ahmad and 

McPherson (1998), Rizvi (2000), Abbas (2002), Memon (2002), Ahmad et al., 

(2004), Ahmad and Parveen (2005), Afzal (2006), Ahmad and Rab (2007) and 

Ahmad et al., (2007), Parveen (2011), Kaur (2012), Gupta (2012). The identified 

specimens were also compared with the reference collection preserved at 

Pakistan Forest Institute, Peshawar, Pusa (Bihar) collection at National Insect 

Museum, NARC Islamabad and Natural History Museum (NHM), Department 

of Zoology, University of Karachi. 
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Dissection of genitalia 

For dissection of male and female genitalia the methodology of Ahmad 

(1965, 1986), Ahmad and McPheson (1990, 1998), Ahmad et al., (2003) has been 

followed. Morphological characters of external genitalia are useful for the 

identification of species. The entire abdomen of female was detached by 

applying a gentle upward push. The abdomen was suspended in 10% KOH 

and boiled for 5-10 minutes. After removing the sclerities, genital plates were 

passed onto different grades of alcohol. The plates were than washed with 

water. The spermatheca was detached and stored in glycerin.  

For male genitalia, the specimen was plunged into boiling water for 4-5 

minutes. The pygophore was removed from abdomen by fine forceps and was 

placed in 10% KOH, boiled for 10-15 minutes. The pygophore was passed onto 

different grades of alcohol for dehydration. The pygophore was dissected to 

separate the internal parts like aedeagus and paramere. For inflation of 

aedeagus the techniques of Ahmad (1986) were followed.  

Photography 

For the completion of study based on morph taxonomy of any group it 

is necessary to collaborate texts with associated photographs. In this walk for 

the compilation of this task photographs of the specimens were taken with 

digital camera (Nikon Coolpix S2800). The structures of male and female 

genitalia were made with the help of eyepiece graticule on graph paper. 

Host plants 

 The host plants of the specimen collected were identified with the help 

of (Shinwari et al., 2006, Rahman, 2012). 
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DNA Barcoding and Phylogenetic analysis 

DNA Extraction 

For the extraction of DNA Thermo scientific GeneJET Genomic DNA 

purification Kit (#K0721, Lot 00409902) was used. Legs were detached from 

ethanol-preserved specimens and grinded in liquid nitrogen using mortar and 

pestle. The grinded samples were collected into 1.5 mL microcentrifuge tube 

and resuspended by adding 180µL digestion solution and 20µL proteinase K 

solution. The solution was uniformed by vertexing and pipetting. The tubes 

were incubated overnight at 56ºC. After incubation 20µL of RNase A solution 

was added to the tubes and incubated at room temperature for 10 minutes. 

Than 200 µL of lyses Solution was mixed with samples by vertexing for 20 

seconds. The tubes were added with 400µL of 50% ethanol and mixed well. The 

lysate was transferred into purification column inserted into collection tube. 

The column was centrifuged at 6000 rpm for one minute and then the column 

was transferred into a new collection tube. The column was washed by adding 

500µL of wash buffer 1 and centrifuged for one minute at 8000 rpm. The flow 

through was discarded and the column was placed again in collection tube. 

Now the column was washed again by adding 500µL of wash buffer 2 and 

centrifuged for 3 minutes at 8000 rpm. The column was transferred into new 

microcentrifuge tube to elute DNA from the column, 200 µL of elution buffer 

was added and after incubation of two minutes at room temperature the 

column was centrifuged for 1 minute at 8000rpm the purified DNA was stored 

at -20 ºC. This work was carried out in the molecular lab. at the Institute of 

Biotechnology and Genetic Engineering, The University of Agriculture 

Peshawar. 
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Primer Selection 

 For the amplification of COI gene the following primers were used 

(Folmer et al., 1994). 

Table 3.2: Primer pair for COI gene amplification 

Primer code  Primer sequence 

LCOI490 Forward 5'-GGTCAACAAATCATAAAGATATTGG-3' 

HCO2198 Reverse 5'-TAAACTTCAGGGTGACCAAAAAATCA-3' 

Amplification of COI gene 

PCR reaction was performed in a final volume of 20 µL containing 10 µL 

of Thermoscientific Dream Taq Green PCR Master Mix (#K1081, Lot: 00355703), 

1 µL forward primer, 1 µL reverse primer, 0.5 µL Taq polymerase, 1 µL 

template DNA and 6.5 µL nuclease free water. The amplification conditions 

were 1 cycle, 95 ºC for 5 minutes, 35 cycles, 94 ºC for 30 seconds, 48 ºC for 30 

seconds, 72 ºC for 35 s, 1 cycles, 72 ºC for 10 minutes, hold at 4 ºC. 

Agarose gel electrophoresis 

For the preparation of 2% gel 0.5 g of agarose was dissolved in 25mL of 

1X TBE buffer. The solution was kept in microwave until a clear solution was 

obtained. The solution was cooled in gel tray with a comb at one side for wells. 

The gel was transferred into rig and the rig was filled with 1X TBE buffer. A 

mixture of 6 µL PCR products and 1 µL loading dye was added to each wells of 

the gel. A ladder of 50bp was added to well on one side of the gel. The gel 

assemble was adjusted at 110 voltage for 30 minutes. After completion of the 

period the gel was photographed by gel doc. The confirmed PCR products 

were got sequenced from BGI Bio Solutions (Hong Kong) Co., Limited. 
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DNA Barcodes and analysis 

The sequences were used for the identification of species through NCBI 

BLAST search and BOLD. New sequences were submitted to Barcode of Life 

Data System (BOLD) by utilizing the standard protocol for establishing DNA 

barcode library. New sequences were submitted with species name, details of 

specimens, photographs, collection data, PCR primers and trace files to gain 

their own barcode.  All the details are available on BOLD under project 

Heteroptera of Swat (Code: SDP602). Divergence at species, generic and family 

level were employed the K2P model of base substitution using analytical 

functions on BOLD v3 (Kimura 1980). Sequences of congeneric specimens 

deposited by other workers were taken from GeneBank using Blast tool for 

comparisons and analysis of genetic distance. The sequences were aligned by 

clustalW option in the MEGA7 software (Kumar et al., 2016). The aligned data 

was explored for conserved sites, variable sites, parsimonious informative sites, 

singleton sites using highlight section of data window. The nucleotide 

composition was also analyzed.  Pair wise distance was calculated to estimate 

the evolutionary divergence between sequences. The aligned data was also 

used to find best substitution model for phylogenetic analysis. Neighbour-

Joining tree was constructed using K2P parameter and 1000 bootstrap 

replicates as recommended by Saitou and Nei, (1987) and Felsenstein, (1998). 

The Maximum likelihood was constructed using model with lowest Bayesian 

Information Criterion (BIC) which can describe the base substitution pattern 

the best. Maximum Parsimony approach was also employed by using Tree-

Bisection-Reconnection (TBR) parameter and 1000 bootstrap replicates (Nei and 

Kumar 2000). All analyses were performed by using MEGA 7 software (Kumar 

et al., 2016). 
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CHAPTER-4 

RESULTS 

In this study 4005 specimens of suborder Heteroptera from District Swat 

were collected during June 2014 - October 2017 from twenty one different 

localities (Table 3.1). Forty one species belonging 35 genera, 11 subfamilies and 

7 families i.e., Pentatomidae, Scutelleridae, Reduviidae, Largidae, Lygaeidae, 

Coreidae, Alydidae were recorded from the area. A total of 30 species were 

recorded first time from District Swat. These are Andrallus spinidens, 

Eocanthecona furcellata, Halys dentatus, Aeliomorpha lineaticollis, Adria parvula, 

Acrosternum graminea, Eurydema pulchra, Plautia fimbriata, Eysarcoris 

inconspicuous, Dolycoris baccarum, Hotea curculionoides, Solenosthedium 

rubropunctatum, Scipinia horrid, Rhynocoris marginatus, R. fuscipes, Polididus 

armatissimus, Neophysopelta schlanbuschi, Physopelta gutta, Dieuches uniguttatus, 

Lachnesthus singalensis, Spilostethus pandurus, S. hospes, Graptostethus nigriceps, 

Cletus punctiger, Riptortus linaries and Riptortus pedestris.  Out of these four 

species Perillus bioculatus, Scotinophara ochracea, Rhyparothesus dudgeoni and 

Homoeocerus sigillatus were reported first time from Pakistan.  

Key to the Families of Heteroptera of District Swat 

1. Body oval, Antennae with five segments, Scutellum long reaching base 

of membrane, rostrum with four segments and long……………...…….  2 

- Body elongate, Antennae with four segments, Scutellum short not 

reaching base of membrane, rostrum with four or three segments and 

short.... ……………………………………………………...…………...……  3 

2. Scutellum narrow at apex, somewhat triangular ....……… Pentatomidae 

- Scutellum rounded and usually covering the abdomen, Tibiae not 

strongly spinose, connexivum with 7 dorsal segments, color never 

shining black ……. …………………………….…… …….….. Scutelleridae 
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3. Rostrum with 3 segments, stout and short, fitting into a groove between       

front legs, ocelli when present placed behind the eyes.…….  Reduviidae 

- Rostrum with 4 segments, not bent at base lying in repose ………..…..   4 

4. Front legs not raptorial, Hemelytra without cuneus, ocelli absent 

…………………………… ……………………………………. Pyrrhocoridae 

- Ocelli present ..……...…………………………………………………..…..  5 

5. Body and legs slender, hemelytra membrane with 4-5 simple veins 

arising from its base ……………..………………………………. Lygaeidae 

- Hemelytra membrane with many veins arising from a transverse basal 

vein … ………………………………………………………………………...  6 

6. Pronotum broder and longer than head, bucculae extending backward 

beyond base of antennae, meta coxea rounded or quadrate.……Coreidae 

- Pronotum nearly as longer and broad as head, bucculae short, meta 

coxae transverse……………………..…… …..…………………..   Alydidae 

Family Pentatomidae Leach 1815 

 Members of the family Pentatomidae have a pair of scent gland near 

metacoxae which emit a pungent odor for which they are known as stink bugs. 

Body round or ovoid in shape, large to medium sized; Head clypeated; 

antennae generally inserted below the lateral margin of head and with five 

segments; labium with four segments; scutellum somewhat triangular reaching 

up to half of the abdomen; tarsi with three segments. 

Key to subfamilies of Pentatomidae of District Swat 

1. Labium robust, not hidden between the bucculae  …….……… Asopinae 

- Labium slender not robust, hidden in bucculae .....……………………..    2 

2. Scutellum long, never reaching the apex of abdomen; trichobothria 

paired; 1st rostral joint longer or subequal to bucculae; hemelytral 

membrane uncovered..............................................................  Pentatominae 
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- Scutellum long with apex U shaped, covering apex of abdomen; 

trichobothria single; frena less than 1/3rd of scutellum; 1st rostral joint 

shorter than bucculae; scutellum covering the membrane ….. Podopinae 

Subfamily Asopinae Amyot and Serville 1843 

Antennae with basal segment short reaching up to apex of the head; 

labium long reaching metacoxae, crassate and robust; anterior tibiae with tiny 

spine; predacious. 

Key to genera of subfamily Asopinae of District Swat 

1. Humeral angles not produced into spine; base of abdominal venter 

without distinct tubercle or spine  ……………….............…..……………   2  

- Humeral angles spinous …………….………………………… ……………3 

2. Scutellum apex equal in width to corium ………… …..……..Perillus Stal 

- Scutellum apex not equal in width to corium; Dorsal metallic blue 

…………………………………..…….. ...……. Zicrona Amyot and Serville 

3. Scutellum with protuberances and tubercles ……………………………… 

……………………………………………..……. Cazira Amyot and Serville 

- Scutellum with no obvious protuberances and tubercles, head and 

scutellum longer than broader at base……………………………  …..…... 4 

4. Anterior femora with minute spine; base of abdomen with tubercle; 

preocular distance longer than reminder of the head with eyes 

…………………… ……… ……………….….… …..….. Andrallus Bergroth 

- Anterior femora having large spine; base of abdomen with prominent 

spine; preocular distance sub equal to or smaller than reminder of the 

head with eyes ……………………………. ......…. Eocanthecona Bergroth 
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Genus Perillus Stal 1862 

Perillus Stal 1862: 88; Mineus Stal 1867:  498; Gordonerius Distant 1887: 343; 

Perilloides Schouteden 1907: 37; Perillus Knight 1952: 229. 

Diagnostic Characters: Body short, head broader with clypeus and paraclypes 

subequal; labium thickened reaching up to mesocoxae; Pronotum broad and 

deflected downwards, anterior lateral edge obtuse, humeri simple; scutellum 

with frenal margin longer than post frenal part, scent gland osteolar peritreme 

flat reaching middle of metapleural margin; femora of fore leg have preapical 

tubercle. 

Perillus bioculatus Fabricius 1775 (Figure 4.1) 

Cimex bioculatus Fabricius 1775: 715; Pentatoma clanda Say 1825: 312; Perillus 

claudus Uhler 1876: 281; Oplomus virgatus Stal 1862: 89; Perillus bioculatus Stal 

1872:129; Mineus bioculatus Uhler 1886: 4; Perriloides bioculatus Schouteden 1907: 

37; Perillus bioculatus var. claudus Caesar 1912: 33; Perillus bioculatus Knight 1952: 

229. 

Coloration: Head black; eyes dark brown; ocelli dark reddish; antennal 

segments black; pronotum bicolorous, anterior portion red and posterior black, 

anterior portion with two large black spots; scutellum reddish with black Y 

shaped fascia in middle region; clavus and corium thickly punctured and 

black; membrane of hemelytra black. 

Head: Broad, bent downward  with callosities, punctured; paraclypeal lobes 

equal to clypeus, sides of paraclypeus sinuate, clypeus raised in middle; 

antennal segments: I:  0.4 mm (0.4-0.45 mm), II: 1.0 mm (1.0-1.1 mm), III: 1.05 

mm (1.05-1.09 mm), IV: 1.1 mm (1.1-1.15 mm), V: 1.1 mm (1.1-1.19 mm), 

antennal segments formula: I<II<III<IV=V; labium thick reaching up to 

mesocoxae, third segment broader and smallest, length of labial segments: I: 0.9 

mm (0.9-0.95 mm), II: 1.1 mm (1.1-1.15 mm), III: 0.4 mm (0.4-0.5 mm), IV: 0.6 
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mm (0.6-0.65 mm), labial segments length formula: III<IV<I<II; head length: 1.8 

mm (1.8-1.85 mm); anteocular distance: 0.8 mm (0.8-0.85 mm); postocular 

region of head including eyes: 1.0 mm (1-1.1 mm); width of head across eyes: 

2.05 mm (2.05-2.1 mm); interocular distance: 1.2 mm (1.2-1.25 mm); distance 

between ocelli: 0.7 mm (0.7-0.75 mm). 

Thorax: Pronotum broad and bent downwards, concave behind eyes, anterior 

lateral sides shaped into small tubercles, posterior angles obtusely angulated; 

pronotum length: 3.0 mm (3.0-3.05 mm); pronotal width: 6.0 mm (6.0-6.05 mm); 

scutellum as long as broad, scutellum length: 4.0 mm (4.0-4.5 mm); scutellum 

width: 4.2 mm (4.2-4.25 mm); scent gland osteolar peritreme broader, concave 

in mid and carved at end, reaching mid of metapleural edge, evaporatorium 

surrounds the peritreme; foretibia broad with small tubercle, profemora with 

broad tubercle, distance base scutellum-apex clavus: 2.3 mm (2.3-2.4 mm); apex 

clavus-apex scutellum: 1.7 mm (1.7-1.75 mm); distance scutellum apex to 

abdominal apex with membrane: 2.8 mm (2.8-2.9 mm). 

Abdomen: Abdominal venter slightly widened; connexiva exposed at rest on 

dorsal, hemelytral membrane pass behind abdomen. Length of abdominal 

spine: 0.8 mm (0.75-0.8 mm); length of abdomen: 4.8 mm (4.5-4.8 mm); width:  

5.9 mm (5.4-5.9 mm); total body length male: 10 mm (10- 12 mm); total body 

length female: 12 mm (12-13.7 mm). 

Male Genitalia: Pygophore broader with lateral margins sinuous, dorsal   

lateral lobes thin and bent on interior side; paramere with broad and small 

stem, blade broad with square shape at one side and subacute spine at other 

side; aedeagus with egg-shaped theca and pair of sclerotized thecal 

appendages, directed towards interior; conjunctiva having two dorsal lateral 

membranous conjuncteval appendeges and a medial dorsal conjuncteval 

appendege; vesica long reaching up to thecal appendages (Plate 1. A, B, C). 

Female Genitalia: First gonocoxae triangular with convex external margins, 

somewhat sinuate and rough on posterior margins; 8th paratergites also 
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triangular and sub rounded at external margins; 9th paratergites tapered at the 

ends and shorter; spermatheca with both flanges visible; pump short and 

membranous; spermathecal bulb longer than broad; proximal duct of 

spermatheca about twice longer than distal duct of spermatheca (Plate 1. D, E).  

Material examined: Pakistan: KP: Swat: Barikot: 18. v. 2014, 1♂ 4♀, 5. vii. 2014, 

3♂ 2♀, 29. vi. 2015, 5♂ 2♀, 13. vii. 2015, 1♂ 3♀, 5. vi. 2016, 7♂ 5♀, 10. viii. 2016, 1♂ 

2♀; Shakardara: 31. vii. 2014, 11♂ 7♀, 13. ix. 2014, 3♂ 4♀, 15. vi. 2015, 6♂ 4♀, 5. ix. 

2015 2♂ 3♀, 19. vi. 2016, 4♂ 8♀, 16. viii. 2016, 1♂ 2♀; Ashary: 3. vi. 2014, 1♂ 1♀, 4. 

viii. 2015, 2♂ 2♀, 3. ix. 2016, 1♂ 1♀; Madyan: 13. vii. 2014, 2♂ 5♀; 17. viii. 2014, 1♂ 

3♀, 1. vii. 2015, 5♂ 8♀, 17. viii. 2016, 1♂ 4♀, 15. vii. 2017, 2♂ 3♀. 

Host plant: Parthenium hyterophorus L., Polygonum maculosa Gray 

Distribution: Pakistan, India, France, Germany, Russia and North America. 

Remarks: The species is reported first time from Pakistan. It is a North 

American species, introduced into different countries for the control of potato 

beetle. However, it is not on the record that when was the species introduced to 

Pakistan. Parthenium hyterophorus L. and Polygonum maculosa Gray are reported 

first time as host plant for the species. The species was observed to feed on the 

beetles present on these plants.  
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Figure 4.1: Perillus bioculatus Fabricius 
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Plate 1: Perillus bioculatus Fabricius male and female genitalia 

 

 

 



 

35 
 

Genus Zicrona Amyot and Serville 1843 

Zicrona Amyot and Serville 1843: 86; Fieber 1860: 81; Stal 1867: 488; Distant 

1902: 255; Schouteden 1907: 74; Kirkaldy 1909: 17; Stichel 1960-62: 769; Puchkov 

1965: 310; Ahmad 1979: 47; 1980: 136; Gapud 1981: 523. 

Diagnostic characters: Body oval to subovate; Head broad, preocular distance 

shorter than postocular region of head including eyes; paraclypei equal to 

clypeus, labium stout reaching up to mesocoxae; pronotum somewhat 

deflected, anterior margin equal to width of head across eyes, anterior lateral 

margins sinuate, humeri subrounded, scutellum usually as long as broad, scent 

gland with poorly developed evaporatorium; prefemora and pretibiae simple 

and unarmed. Abdomen broader with no spine at the base.  

Zicrona caerulea Linnaeus 1758 (Figure 4.2) 

Cimex caerulea Linnaeus 1758: 445; Wolff 1800: 18; Pentatoma cocrulea Curtis 

1824:1; Pentatoma coeruleum Hahn 1834: 65; Pentatoma conoinna westwood 1837: 

39; Zicrona illustris Amyot and Serville 1843: 87; Zicrona caerulea Sauncers 1892: 

36; Distant 1902: 255; Kirkaldy 1909: 17; Stichel 1960-62: 769; Puchkov 1965: 36; 

Hsiao et al., 1978: 330; Ahmad 1974: 47; 1980: 136; Gapud 1981: 310. 

Colouration: Body generally dark blue occasionally with green violet metallic 

shine; sparingly punctate, antennae black, hemelytra membrane dark brown, 

eyes dark brown and ocilli pink. 

Head: Slightly deflected; lateral lobes equal to central lobe, tapering apically; 

antennal segment 2nd 3X longer than 1st, antennal segments: I: 0.31 mm (0.3 -

0.31 mm), II: 0.95 mm (0.9-0.95 mm), III: 0.82 mm (0.8-0.82 mm), IV: 0.95 mm 

(0.9 -0.95 mm), V: 1.29 mm (1.25-1.29 mm), antennal segments formula: 

I<III<II=IV<V; length of the 3rd segment of labium equal to 4th, length of labial 

segments I:  0.71 mm (0.7-0.71 mm), II: 0.81 mm (0.78-0.81 mm), III:  0.5 mm 

(0.4-0.5 mm), IV:  0.5 mm (0.42-0.5 mm), labial segments length formula: 
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III=IV<I<II; head length: 1.45 mm (1.4-1.45 mm); anteocular distance:  0.7 mm 

(0.65-0.7 mm); postocular region of head including eyes: 0.75 mm (0.73-0.75 

mm); width of head across eyes:  1.65 mm (1.6-1.65 mm); interocular distance:  

1.0 mm (0.95-1.0 mm); distance between ocelli: 0.5 mm (0.47-0.5 mm). 

Thorax: Length of pronotum 2X less than its width, dorsal anterior surface 

distantly wrinkled, pronotum length: 2.3 mm (2.0-2.3 mm); pronotal width:  4.1 

mm (4.0-4.1 mm); scutellum slightly triangular, somewhat longer than broad at 

base, distal portion behind frena slightly narrowed, broadly rounded at apex, 

scutellum length: 2.9 mm (2.5-2.9 mm); scutellum width: 2.5 mm (2.5-2.6 mm); 

scent gland ostiolar peritreme with a deep sulcus reaching up to middle of 

metapleuron; distance base scutellum-apex clavus: 1.9 mm (1.75-1.9 mm); apex 

clavus-apex scutellum:  1.0 mm (0.9-1.0 mm); distance scutellum apex to 

abdominal apex with membrane:  2.4 mm (2.3-2.4 mm). 

Abdomen: Ventral lateral sides moderately depressed; length of abdomen: 4.0 

mm (3.9-4.0 mm); width:  4.1 mm (3.9-4.1 mm); total body length male: 7.6 mm 

(7.1-7.6  mm); total body length female: 8.75  mm (8.45-8.75 mm). 

Male genitalia: Pygophore with less developed dorsal lateral lobes, dorsal 

posterior edge medially concave, lateral sides sinuated, ventral posterior 

margin medially concave, laterally sinuate; parameres with small carved stem, 

long blade, broader at base and narrow at apex; inflated aedeagus with a pair 

of bag shaped dorsal lateral membranous conjuncteval appendeges, directed 

towards lateral side, tapered at apexes, median dorsal membranous 

conjuncteval appendege semispherical, medially fused pair of spoon like penial 

appendages, enclosing short vesica (Plate 2. A, B, C).  

Female genitalia: First gonocoxae with posterior margins sinuate; 8th 

paratergites triangular, sinuate and thick posterior margins; 9th paratergites 

long reaching up to posterior edge of 8th paratergites; 2nd gonocoxae narrow, 

medially fused; spermathecal bulb large and oblong, pump region short and 
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carved, poorly developed flanges, median dilation tapered at proximal end, 

distal duct of spermatheca long (Plate 2. D, E). 

Material examined: Pakistan: KP: Swat: Shakardara: 31. vii. 2014, 1♂ 1♀, 2. viii. 

2014, 2♂ 3♀, 24. vii. 2015, 1♂; Bar Shawar: 2. vi. 2014, 1♂ 2♀, 31. viii. 2015, 1♀, 26. 

vii. 2016, 1♂ 1♀; Madyan: 17. viii. 2014, 1♀, 4. viii. 2015, 1♀, 9. vi. 2017, 1♀. 

Other material: Masooria Hills 30. ix. 1937 HS Pruthi lodged at NIM 

Islamabad. 

Host plant: Polygonum maculosa Gray, Impatiens bicolor Royle 

Distribution: Pakistan, India, Kashmir, Japan, Myanmar, Malaysia, Indonesia 

and North America 

Remarks: Already reported from Swat: Kalam on Rumex hastatus (Ahmad, 

1977; Chaudhary et al., 1966). The species is also reported from Karachi, 

Chamga Manga, Rawalpindi, Murree, Abbotabad, Baloakot, Kaghan and 

Naran (Ahmad, 1977). 
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Figure 4.2: Zicrona caerulea Linnaeus 
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Plate 2: Zicrona caerulea Linnaeus male and female genitalia 
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Genus Cazira Amyot and Serville 1843 

Cazira Amyot and Serville 1843: 78. 

Diagnostic characters: Body oval, short and stout; head slightly longer, 

paraclypei equal to clypeus, lateral margin sinuate; labium stout; pronotum 

wrinkled with lateral margin sinuate, anterior angles spinous, lateral angles 

produced into spines; scutellum usually longer than width at base, tuberculous 

at base, apex subtruncate; pretibiae dilated and prefemora with spine; 

abdomen broader with spine at the base; membrane extending beyond 

abdominal apex.  

Cazira verrucosa Westwood 1835 (Figure 4.3) 

Pentatoma verrucosa Westwood 1835: 445; Asopus verrucifer Burmister 1835: 380; 

Cazira verrucosa Gapud 1981: 298. 

Coloration: Head dark with two yellow spots behind eyes; eyes black; ocelli 

reddish with black borders; basal antennal segments brownish yellow, apical 

two black; labium dark yellow at base, apex black; pronotum with rugosities, 

thickly punctured, brownish yellow; scutellum reddish black at base, apex 

brownish yellow, punctured brown; corium clavus and costal region dark 

yellow, less punctate; membrane translucent with pale spots; legs brownish 

with yellow rings and pale spines. 

Head: Slightly bent downward; lateral lobes slightly longer than central lobe, 

tapering apically; antennal segments: I: 0.37 mm, II: 0.1 mm, III: 1.2 mm, IV: 1.5 

mm, V: 1.6 mm; antennal segments formula: I<II<III<IV<V; 1st segment of 

labium robust, length of labial segments I:  0.71 mm, II:  1.1 mm, III:  0.5 mm, 

IV:  0.61 mm, labial segments length formula III<IV<I<II; head length: 1.75 mm; 

anteocular distance: 0.75 mm; postocular region of head including eyes: 1.0 

mm; width of head across eyes:  1.65 mm; interocular distance: 1.0 mm; 

distance between ocelli: 0.51 mm. 
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Thorax: Pronotum with anterior margin concave, spinosed lateraly, anterior 

lateral margin serrated, pronotum length: 2.41 mm; pronotal width:  5.3 mm; 

scutellum triangular, rugose with two central large gibbosities and two small 

lateral gibbosities, scutellum length: 3.9 mm; scutellum width: 3.57mm; scent 

gland ostiolar peritreme long and blade like, reaching up to middle of 

metapleuron; evaporatorium broad and well developed; distance base 

scutellum-apex clavus: 2.0 mm; apex clavus-apex scutellum: 1.7 mm; distance 

scutellum apex to abdominal apex with membrane: 2.6 mm; pretibiae dilated 

and prefemora with spine. 

Abdomen: Ventrolateral sides moderately raised and thickened; membrane 

passing beyond apex of abdomen; total body length male: 10.66 mm. 

Male genitalia: Pygophore with dorsal lateral lobes truncated, dorsal posterior 

margin concave medially projected, ventral posterior margin medially concave; 

parameres with small stem, blade broader at base; inflated aedeagus with a 

pair of bag shapes dorsal lateral membranous conjuncteval appendeges, 

median dorsal membranous conjuncteval appendege reduced, medial penial 

lobes fused at base and bifurcated apically, vesica thin and short, theca heart 

shaped (Plate 3. A, B, C).  

Material examined: Pakistan: KP: Swat: Kuza Bandai: 21. vii. 2015, 1♂. 

Host plant: Polygonum maculosa Gray 

Distribution: Pakistan, India, Bangladesh, Sri Lanka, China, Japan, Philippines, 

Thailand, Myanmar and Indonesia. 

Remarks: Already reported from Swat, Mansehra and Abbottabad on Salix 

acmophilla (Ahmad, 1977; Chaudhray et al., 1966). Ahmad and Bajwa (2016) 

reported this species from Haripur. 
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Figure 4.3: Cazira verrucosa Westwood 
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Plate 3: Cazira verrucosa Westwood male genitalia 
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Genus Andrallus Bergroth 1906  

Audinetia Ellenrieder 1862: 136; Andrallus Bergroth 1906: 370. 

Diagnostic Characters: Body elongate; head longer than broad, paraclypeal 

lobes slightly longer than clypeus; pronotum anteriorly deflected, basal area 

convex, anteriolateral margin straight, humaral angles produced into spines; 

scutellum longer than broad at base; femora without spines; abdominal spine 

short.  

Andrallus spinidens Fabricius 1787 (Figure 4.4) 

Cimex spinidens Fabricius 1787: 285; Asopus geometricus Burmeister 1835: 380; 

Pentatoma alienna Westwood 1837: 40; Arma geometricus Dallas 1849:187; 

Acanthidium cinctum Montrouzier 1858: 252; Picromerus spinidens Dallas 1851: 

95; Audinetia aculeata Ellenrieder 1862: 137; Audinetia spinidens Distant 1902: 253; 

Andrallus spinidens Schouteden 1907: 112; Kirkaldy 1909: 14; Gapud 1981: 515. 

Colouration: Body brownish ochraceous with black punctuation except head, 

clypeus with densely punctate black longitudinal fascia on each side; Pronotum 

with apical portion dark brown  punctured and brownish yellow in color, 

posterior portion have black punctures and black fascia; luteous transverse line 

not reaching the pronotal angles is present, humeral angle black; scutellum 

with dark brown punctures and brownish yellow color, central apical yellow 

line; corium with costal margins luteous; antennae with apical half of 3rd, 4th 

and 5th segment black; eyes dark brown; ocelli pink; hemelytra membrane pale 

brown. 

Head: Broad, anteriorly deflected, apex truncated; antennal segments I: 0.3 mm 

(0.3-0.35 mm), II: 1.5 mm (1.5-1.6 mm), III: 1.3 mm (1.3-1.35 mm), IV: 1.9 mm 

(1.7-1.9 mm), V: 1.8 mm (1.8-1.85 mm), antennal segments formula: 

I<III<II<V<IV; length of the 2nd segment of labium larger than 1st and 3rd 

separately, length of labial segments I: 1.1 mm (1.1-1.2 mm), II: 1.3 mm (1.2-1.3 
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mm), III: 1.0 mm (1.0-1.1 mm), IV: 1.0 mm (1.0-1.1 mm), labial segments length 

formula III=IV<I<II; head length: 2.5 mm (2.3-2.5 mm); anteocular distance: 1.3 

mm (1.3-1.5 mm); postocular region of head including eyes: 1.2 mm (1.2- 1.3 

mm); width of head across eyes: 2.3 mm (2.3-2.4 mm); interocular distance: 1.4 

mm (1.4-1.45 mm); distance between ocelli: 0.8 mm (0.8-0.9 mm).  

Thorax: Pronotum broader, anterior of pronotum equal to width of the head 

across eyes, anterior lateral margins straight, somewhat denticulate,  lateral 

angles produced outward into long spines, notched behind before apex, 

posterior margin straight, pronotum length: 3.8 mm (3.5-3.8 mm); pronotal 

width: 6.7 mm (6.1-6.7 mm); scutellum triangular with subrounded apical lobe; 

scutellum length: 5.3 mm (5.0-5.3 mm); scutellum width: 4.03 mm (4.0-4.03 

mm); scent gland osteolar peritreme short with blade like structure, reaching 

upto 1/3rd of metapleuron, evaporatorium reduced into narrow strip behind 

opening; femora of fore limbs have minute spine, tibiae of fore limbs are simple 

with no spine; distance base scutellum-apex clavus: 3.5 mm (3.5-4.5 mm); apex 

clavus-apex scutellum: 1.4 mm (1.4-0.6 mm); distance scutellum apex to 

abdominal apex with membrane: 4.5 mm (4.5-4.6 mm). 

Abdomen: Abdomen with a tubercle at base, longer than broad and convex, 

lateral margins of ventrolateral sides depressed, hemelytra membrane pass 

behind apex of abdomen. Length of abdomen: 7.5 mm (7.0-7.5 mm); width:  6.1 

mm (5.5-6.1 mm); total body length male: 14 mm (14- 15 mm); total body length 

female: 17 mm (17.1-17.8 mm). 

Male genitalia: Pygophore with conspicuous dorsal lateral lobes, with 

prominent row of bristles, narrowed posteriad, with concave dorsoposterior 

margin, truncately produced in middle, dorsal lateral inner processes lobe like 

and obtuse at apices, ventroposterior margin sinuate; paramere with long stem, 

blade with convex outer margin, concave inner margin; inflated aedeagus have 

median dorsal membranous conjuncteval appendege which is bilobed, dorsal 



 

46 
 

lateral membranous conjuncteval appendege, narrow, elongated and carved 

apices; vesica short. (Plate 4. A, B, C) 

Female genitalia: First gonocoxae triangular, posterior margins sinuate, wide 

apart medially; second gonocoxae with concave posterior margins; 8th 

paratergites triangular and small; 9th paratergites lobed, apices round, longer 

than fused margin of 8th paratergites; spermatheca having distal and proximal 

flanges, short pump region, bulb elongate, balloon like medial dilation, 

proximal duct of spermatheca longer than distal duct of spermatheca (Plate 4. 

D, E).  

Material examined: Pakistan: KP: Swat: Barikot: 17. vi. 2014, 2♂ 1♀; 5. vii. 2014, 

2♀, 25. v. 2015, 1♂ 1♀, 17. vi. 2015, 1♂, 13. vii. 2015, 1♂, 25. viii. 2015, 2♀, 5. vi. 

2016, 1♂ 1♀, 12. vii. 2016, 1♀, 6. ix. 2016, 1♂. 

Other material: Pusa Bihar 24. vii. 1915 Safder lodged at NIM Islamabad. 

Host plant: Parthenium hyterophorus L and Trifolium repens L.,  

Distribution: Pakistan, India, China, Japan, Philippines, Sumatra, Indonesia, 

South Africa, Australia and North America. 

Remarks: New to district Swat. The specie is reported first time on Trifolium 

repens L. Earlier reported from various localities of Pakistan on Medicago sativa, 

and Triticum aestivum. Ahmad (1977) reported it from Sindh, Baluchistan and 

Punjab. Recently, Kandhro et al., (2016) reported it from Sindh: Tando Jam. 
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Figure 4.4: Andrallus spinidens Fabricius 
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Plate 4: Andrallus spinidens Fabricius male and female genitalia 
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Genus Eocanthecona Bergroth 1915 

Eocanthecona Bergroth 1915: 484. 

Diagnostic Characters: Body elongately ovate; head sometime broader than 

long, preocular distance shorter than or some time equal to postocular region 

of head including eyes, paraclypei usually as long as clypeus with outer 

margin strongly sinuate above eyes; labium thickened, reaching metacoxae; 

pronotum slightly deflected, anterior margin as broad or slightly broader than 

head, anterolateral margins distinctly sinuate and slightly denticulate, humeral 

angle produced outward into long spines, bifid at apices; scutellum longer than 

broad at base; scent gland with well-developed evaporatoria; anterior femora 

with prominent spine, anterior tibia somewhat dilated; abdomen longer than 

broad with spine at base. 

Eocanthecona furcellata Wolff 1801 (Figure 4.5) 

Cimex furcellatus Wolff 1801: 176; Asopus armiger Herr Schaff 1844: 119; 

Canthecona furcellata Dallas 1851: 91; Cantheconidea furcellata Schouteden 1907: 

45; Eocanthecona furcellata Bergroth 1915: 484. 

Colouration: Head black with metallic tinge, thickly punctured, pair of 

brownish yellow patches behind eyes with a central yellow fascial line;  eyes 

reddish brown; ocelli red; basal antennal segments brownish, other black with 

basal portion of 4th and 5th brownish yellow; Pronotum dark brown,  

punctured, humeral angles black, anterior half with black fascia; scutellum 

with dark brown punctures and brownish yellow color, basal angles with 

yellow spots; corium with costal margins brownish yellow with black 

punctures; connexiva yellow, black spots at intersegmental sutures; hemelytra 

membrane dark brown. 

Head: Elongate, anteriorly deflected, apex truncated, paraclypeal lobes equal to 

clypeus, clypeus raised in the middle; antennal segments: I: 0.35 mm (0.3-0.35 
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mm), II: 1.5 mm (1.4-1.5 mm), III: 1.65 mm (1.6-1.65 mm), IV: 1.75 mm (1.7-1.75 

mm), V: 1.45 mm (1.4-1.45 mm), antennal segments formula: I<IV<II<III<IV; 

labium robust, length of labial segments: I: 1.1 mm (1.05-1.1 mm), II: 1.5 mm 

(1.35-1.5 mm), III: 1.3 mm (1.05-1.3 mm), IV: 1.1 mm (1.0-1.1 mm), labial 

segments length formula I=IV<III<II; head length: 2.2 mm (2.05-2.2 mm); 

anteocular distance: 1.0 mm (0.9-1.0 mm); postocular region of head including 

eyes: 1.2 mm (1.1- 1.2 mm); width of head across eyes: 2.25 mm (2.1-2.25 mm); 

interocular distance: 1.1 mm (1.0-1.1 mm); distance between ocelli: 0.7 mm (0.6-

0.7 mm).  

Thorax: Pronotum broader, anterior margin concave, anterior lateral margins 

notched,  lateral angles produced outward into long bidentate spines, posterior 

margin straight, pronotum length: 3.3 mm (3.1-3.3 mm); pronotal width: 7.5 

mm (7.1-7.5 mm); scutellum triangular with sub rounded apical lobe; scutellum 

length: 4.4 mm (4.0-5.4 mm); scutellum width: 3.7 mm (3.1-3.7 mm); scent gland 

osteolar peritreme medially concave with narrow apex, reaching upto 1/3rd of 

metapleuron, evaporatorium Y shaped with sub rounded posterior margin; 

legs with hairs, femora of fore limbs with large spine, tibiae of fore limbs are 

simple with minute spine; distance base scutellum-apex clavus: 3.1 mm (2.75-

3.1 mm); apex clavus-apex scutellum: 1.45 mm (1.25-1.45 mm); distance 

scutellum apex to abdominal apex with membrane: 5.0 mm (3.5-5.0 mm). 

Abdomen: Abdomen with a spine at base, longer than broad and convex, 

lateral margins of ventrolateral sides with depressed line; connexiva produced 

into acute spine; hemelytral membrane pass behind apex of abdomen. Length 

of abdominal spine: 1.5 mm (1.2-1.5 mm); length of abdomen: 8.1 mm (7.0-8.1 

mm); width: 6.5 mm (5.1-6.5 mm); total body length male: 13 mm (11.7- 13 

mm); total body length female: 17.0 mm (16.1-17.0 mm). 

Male genitalia: Pygophore broad, dorsal lateral lobes sub prominent; paramere 

with acute blade, short stem; inflated aedeagus with well developed elongated 

median dorsal membranous conjuncteval appendege, bilobed at apex, dorsal 
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lateral membranous conjuncteval appendeges bag like, medial penial lobes 

sclerotized, fused at base with apex free, vesica short (Plate 5. A, B, C). 

Female genitalia: First gonocoxae medially placed wide apart, triangular, 2nd 

gonocoxae fused medially; 8th paratergites triangular with convex posterior 

margin, 9th paratergites broad, outer margin sinuate, apically round, usually 

reaching posterior margin of 8th paratergites; spermatheca with prominent 

flanges, pump tube shaped and short, spermathecal bulb elongated, median 

dilation round, distal duct of spermatheca shorter than proximal duct of 

spermatheca (Plate 5. D, E). 

Material examined: Pakistan: KP: Swat: Shamozai: 1. vi. 2014, 2♂ 3♀, 3. vii. 

2014, 7♂ 9♀, 11. viii. 2014, 3♂ 5♀, 18. v. 2015, 4♂ 8♀, 13. ix. 2015, 3♂ 6♀, 25. v. 

2016, 5♂ 2♀, 7. vi. 2016, 2♂ 1♀; Parrai: 19. v. 2014, 4♂ 2♀, 15. vi. 2014, 4♂ 7♀, 4. 

vii. 2014, 6♂ 3♀, 1. vi. 2015, 4♂ 2♀, 17. viii. 2015, 3♂ 2♀, 14. ix. 2015, 8♂ 7♀, 27. v. 

2016, 3♂ 8♀, 22. vii. 2016, 4♂ 3♀, 28. viii. 2016, 5♂ 4♀; Barikot: 18. v. 2014, 5♂ 1♀, 

17. vi. 2014, 2♂ 1♀, 5. vii. 2014, 1♂ 1♀, 7. viii. 2014, 2♂ 3♀, 4. ix. 2014, 9♂ 7♀, 21. v. 

2015, 6♂ 1♀, 3. vi. 2015, 5♂ 2♀, 12. vii. 2015, 8♂ 1♀, 14. viii. 2015, 2♂ 3♀, 23. x. 

2015, 4♂ 2♀, 17. v. 2016, 3♂ 1♀, 5. vi. 2016, 2♂ 1♀, 12. vii. 2016, 5♂ 2♀, 10. viii. 

2016, 1♂ 1♀, 6. ix. 2016, 1♂, 3. vi. 2017, 2♂ 1♀. 

Other material: Pusa Bihar 6. iii. 1924 Krishna lodged at NIM Islamabad. 

Host plant: Parthenium hyterophorus L. 

Distribution: Pakistan, India, Japan, Taiwan and Indonesia. 

Remarks: New to district Swat. Earlier reported from Changa Manga on 

Dalbergia sissoo (Ahmad 1977). Recently, Ahmad and Bajwa (2016) reported this 

species from Haripur. 
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Figure 4.5: Eocanthecona furcellata Wolff 
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Plate 5: Eocanthecona furcellata Wolff male and female genitalia 
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Subfamily Pentatominae Leach 1815 

Diagnostic characters: Varied in shape, color and size; head broad, paraclypeal 

lobes some time long or sub equal to clypeus; antennae five segmented; ocelli 

present; pronotum broad, humeral angles simple; scutellum large but never 

reaching apex of abdomen, apex round; labium long reaching metacoxae; scent 

gland ostiole prominent. 

Key to genera of subfamily Pentatominae of District Swat 

1. Hind tibia dilated, labium reaching 6th abdominal segment ……………  

…………………………………….……………... ….……. Erthesina Spinola 

- Hind tibia cylindrical, labium short, never reaching 6th abdominal 

segment .... …………………………………………………………………...  2 

2. Head narrow at apex, triangular    ………………………………….……..  3 

- Head truncated or round at apex    ………………..………………………. 6 

3. Head length greater than width at base .. ..….………… ….…… … ……..4 

- Head broad at base      ………………………………………….…………… 5 

4. Paraclypei toothed or without tooth; paramere with apical spine on 

blade, broad; dorsal membranous conjuncteval appendeges long and 

broad; penial lobes broad ………… . ……………… ….… Halys Fabricius 

- Paraclypei simple; paramere with blade narrow and rectangular, 

without spine; dorsal membranous conjuncteval appendeges narrower; 

penial lobes narrow  …………… …….…. Neohalys Ahmad and Parveen 

5. Scent gland osteolar peritreme elongate, evaporatoria elongate; 2nd 

antennal joint in male sub-obsolete … .….…….………. Aeliomorpha Stal 

- Scent gland osteolar peritreme small, evaporatoria very small; 2nd 

antennal joint in male not as above …… …………….…… ...…. Adria Stal 

6. Abdomen with small and tuberculate spine ………………… ………….   7 

- Abdomen without basal spine …………………………….………… ……  8 

7. Third antennal joint smaller than second; scent gland peritreme wider 

and short ……… …………….……….… …… Nezara Amyot and Serville 
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- Third antennal joint longer than second; scent gland peritreme long and 

sharp ……………...…………….………….… ...……… Acrosternum Fieber 

8. Scutellum with length greater than width at base …… ……...………….. 9 

- Scutellum with width at base equal to its length ……………………….. 11 

9. Scent gland peritreme small in size.………………… ……………..……   10 

- Scent gland peritreme longer and developed …….………… ………….. 12 

10. Labium longer, crossing the metacoxae; Pronotum with anterior margin 

not elevated …………………  ………… ……...……………... Bagrada Stal 

- Labium short, reaching anterior of mesocoxae; Pronotum with anterior 

margin elevated; clypeus enclosed in paraclypeal lobes ……… 

………………………………………………………..….... Eurydema Laporte 

11. Humeral angles round ………………… …………………….…Plautia Stal 

- Humeral angles obtuse; pronotum with straight posterior margin, 

anterior margin without collar; Labium small; Scutellum equal in length 

to corium …………………………… …..………………… Eysarcoris Hahn 

12. Clypeus equal to paraclypeal lobes; scent gland ostiole not acuminate 

……… ……… ……… …..….………………… Dolycoris Mulsant and Ray 
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Genus Erthesina Spinola 1837 

Erthesina Spinola 1837:291; Ahmad et al., 1974: 54; Ahmad, 1979: 56; Abbasi, 

1986: 11.  

Diagnostic Characters: Head, pronotum without lateral margin and scutellum 

ochraceous, punctate with black tinge; eyes dark brown; ocelli pink; antennal 

segments  dark brown; lateral sides and medial longitudinal line of head, areas 

around eyes, edges of pronotum, brownish yellow; pronotum with scattered 

raised spots, scutellum and hemelytra, medial  of connexivum and ventral side 

ochraceous; connexival joints black; Head longer, tapered at apex; paraclypei 

equal to clypeus with narrow apex; preocular distance longer than reminder of 

head; 1st antennal segment shorter; labium long reaching up to middle of 

abdomen, 1st segment passing beyond bacculae; Pronotum  broad, anterior 

margins dentate, humral angle subacute; scutellum longer than broad, apex 

rounded; metathoracic scent aricle elongated, shorter than evaporatoria, 

slightly curved anteriorly; anterior and posterior tibiae distinctly dilated; 

hemelytral membrane passing beyond apex of abdomen.  

Erthesina fullo Thunberg 1783 (Figure 4.6) 

Cimex fullo Thunberg 1783: 42; Cimex mucoreus Fabricius 1794: 117; Erthesina 

mucoreus Spinola 1837: 291; Erthesina fullo Distant 1902: 117. 

Colouration: Head black, punctate thickly; eyes black; ocelli red; antennae 

black, except base of 5th antennal segment yellow; lateral sides and medial 

longitudinal line of head, areas around eyes, edges of pronotum, brownish 

yellow; pronotum with scattered raised spots, scutellum and hemelytra, medial  

of connexivum and ventral side ochraceous; connexival joints black; dilation of 

pre and post tibiae black; hemelytra dusty brown with ochraceous spots; 

membrane dark brown with smoky veins; labium yellow with apical segments 

black;   
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Head: Head tapering towards apex, distinctly longer than broader, deflected 

downwards; paraclypeal lobes equal to centrally raised clypeus, lateral margin 

of former somewhat sinuate with outer lobes subacute; preocular distance 

longer than reminder of head including; basal segment of antennae not passing 

beyond apex of head; antennal segments: I: 0.9 mm (0.8 -0.9 mm), II: 2.3 mm 

(2.2-2.3 mm), III: 2.8 mm (2.5-2.8 mm), IV: 3.25 mm (3.2-3.25 mm), V:  3.1 mm 

(3.0-3.1 mm), antennal segments formula I<II<III<V<IV; labium length variable 

reaching up to base of 4th abdominal segment, bacculae shorter than first labial 

segment, length of labial segments: I:  2.8 mm (2.6-2.8 mm), II:  4.5 mm (4.4-4.5 

mm), III:  4.5 mm (4.4-4.5 mm) , IV: 2.5 mm (2.4-2.5 mm), labial segments length 

formula IV<I<II=III; head length 5.1 mm (4.75-5.1) mm; anteocular distance  3.1 

mm (3.0-3.1 mm); postocular region of head including eyes 1.65 mm (1.4-1.65 

mm); width of head across eyes:  3.9 mm (3.7- 3.9 mm) ; interocular distance:  

2.0 mm (1.8-2.0 mm); distance between ocelli: 1.25 mm (1.2-1.25 mm). 

Thorax: Pronotum broad, anteriorly bent downward, posteriorly raised, 

anterior margin broader than width of head with eyes, lateral margins serrated 

excluding humeral angles, humral angles subacute; pronotum length: 5.2 mm 

(4.9 -5.2 mm); pronotal width: 11.1 mm (10.2-11.1 mm); scutellum longer than 

broad with U shaped apex, scutellum length: 8.0 mm (7.6-8.0 mm); scutellum 

width: 7.0 mm (6.7-7.0 mm); scent gland ostiole with large oval aperture, 

ostioler peritreme long and thick, shorter than outer margin of evaporatoria, 

slightly convex on both sides, narrow apically facing upward, distance base 

scutellum-apex clavus: 5.1 mm (4.8-5.1 mm); apex clavus-apex scutellum  mm 

(- mm); distance scutellum apex to abdominal apex with membrane:  3.1 mm 

(2.5-3.1 mm). 

Abdomen: Abdomen widen slightly depressed laterally; connexiva exposed at 

rest, hemelytral membrane passing abdomen; length of abdomen: 10.6 mm 

(10.5- 10.6) width of abdomen: 11.65 mm (11.0-11.65 mm); total body length 

male: 22.9 mm (22.6- 22.9 mm); total body length female:  24.6 mm (24.1 –24.6 

mm). 
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Male genitalia: Pygophore longer, lateral margin sinuate, dorsal lateral lobes 

truncated, dorsal opening small; paramere hammer shaped, short stem with 

broad base, blade lobed with inner broad lobe and outer triangular; aedeagus 

with thickly slerotized theca, medial dorsal membranous conjunctival 

appendages trunk shaped, pair of bag like dorsal lateral membranous 

conjuncteval appendeges, pair of medial penial lobes elongated and U shaped; 

vesica shorter than penial lobes (Plate 6. A, B, C).  

Female genitalia: First gonocoxae broader, triangular, convex posterior 

margin; 2nd gonocoxae broad with straight posterior margin, medially fused; 8th 

paratergites broader, posterior margin toothed; 9th paratergites with lobes like 

apices, elongate, not passing beyond 8th paratergites, with straight outer 

margins; spermatheca with flanges, spermathecal bulb round, with three 

processes, medial dilation oblong, proximal duct of spermatheca smaller than 

distal (Plate 6. D, E). 

Material examined: Pakistan: KP: Swat: Shamozai: 1. vi. 2014, 2♂ 1♀, 3. vii. 

2014, 1♂ 1♀, 11. viii. 2014, 3♂ 1♀, 18. v. 2015, 2♂ 5♀, 4. vi. 2015, 2♂ 5♀, 20. x. 2015, 

1♂, 23. vii. 2016, 1♂ 1♀, 29. viii. 2016, 2♂, Parrai: 19. v. 2014, 2♂ 1♀, 15. vi. 2014, 

2♀, 5. ix. 2014, 1♂ 3♀, 1. vi. 2015, 1♂ 1♀, 17. viii. 2015, 2♂ 1♀, 8. vi. 2016, 2♀, 22. 

vii. 2016, 1♂ 2♀, 21. ix. 2016, 1♂ 1♀; Barikot: 18. v. 2014, 2♂ 1♀, 17. vi. 2014, 1♂, 4. 

ix. 2014, 2♂ 1♀, 20. v. 2015, 1♂ 1♀, 7. vi. 2015, 3♂ 6♀, 19. viii. 2015, 1♂ 1♀, 23. x. 

2015, 1♀, 5. vi. 2016, 1♀, 10. viii. 2016, 1♀; Kuza Bandai: 21. vii. 2014, 1♂ 1♀, 1. 

viii. 2014, 1♂ 1♀, 17. vii. 2015, 1♂, 5. viii. 2015, 2♂ 1♀, 2. v. 2016, 1♂, 28. vi. 2016, 

1♂ 1♀, 21. vii. 2017, 1♂ 1♀; Shakardara: 23. v. 2014, 2♂, 4. vi. 2014, 1♂ 1♀, 13. ix. 

2014, 2♂ 2♀, 15. vi. 2015, 2♂ 1♀, 5. iv. 2015, 1♂; Ashary: 3. vi. 2014, 1♂ 1♀, 26. vii. 

2015, 2♂ 1♀, 14. viii. 2016, 1♂ 1♀; Khwazakhela: 7. vi. 2014, 5♂ 3♀, 27. viii. 2014, 

1♀, 17. vi. 2016, 1♂ 1♀; Charbagh: 20. vii. 2014, 1♂ 1♀, 13. vi. 2015, 1♂ 2♀; 

Kokarai: 16. vi. 2014, 2♀, 28. vii. 2014, 1♂ 1♀, 19. vi. 2015, 1♂ 1♀, 27. vii. 2016, 2♂ 

1♀; Marghazar: 26. v. 2014, 1♂ 4♀, 10. vii. 2014, 1♂, 4. vii. 2015, 1♂ 1♀, 8. ix. 2016, 

2♂ 1♀; Totano Bandai: 27. vi. 2014, 1♂ 1♀, 4. vii. 2015, 1♂ 1♀, 8. ix. 2016, 2♂ 1♀;  
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Other material: Myanmar, 23. viii. 1914 Fletcher lodged at NIM Islamabad. 

Host plant: Prunus persica L., Morus nigra L. 

Distribution: Pakistan, Kashmir, India, Bangladesh, China, Myanmar, Sri 

Lanka and Japan. 

Remarks: Already reported from Swat (Chaudhary et al., 1966) Ahmad and 

Bajwa (2016) reported this species from Haripur. Other host plant of the species 

are Melia azedarach, Populus, Apple, Mango and Pine trees. The species is also 

used as a food in India.  
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Figure 4.6: Erthesina fullo Thunberg 

 



 

61 
 

 

Plate 6: Erthesina fullo Thunberg male and female genitalia   
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Genus Halys Fabricius 1803 

Halys Fabricius 1803: 180; Chopra, 1974: 473; Abbasi, 1976: 31; 1986: 131; 

Ahmad et al., 1974: 56; Ahmad, 1979: 56; Ghauri, 1988: 77; Rider, 2001: 

appendix-p.5. 

Diagnostic Characters: Head distinctly longer than broad; clypeus longer or 

equal to paraclypei, paraclypei with lateral margins sinuate and narrow apices, 

preoccular distance 2x more than reminder of head; antennae with 1st segment 

short; rostrum long reaching up to base of 6th abdominal sternite with 1st 

segment usually shortest and 2nd longest; pronotum broad, anterior lateral 

margin of pronotum dentate and sinuate posteriorly, humeral angle subacute; 

scutellum 2x longer than broad, apex subrounded; scent gland ostiole oval with 

distinct sickle shaped peritreme, evaporatoria having clear outer margin and 

developed, hemelytra membrane passing behind abdomen.  

Halys dentatus Fabricius 1775 (Figure 4.7) 

Cimex dentatus Fabricius 1775: 702; Cimex sulcatus Thunberg 1788: 43; Halys 

serrigera Westwood 1837: 23; Halys serricollis Westwood 1837: 23; Halys dentatus 

Distant 1902: 119. 

Coloration: Head ochraceous, thickly punctured; eyes dark brown; ocelli red; 

antennae brown; labium and legs with brown patches; pronotum, entire 

scutellum except apex, corium and clavus ochraceous; connexiva brown 

puncture black; hemelytra membrane brown, veins darker. 

Head: Head distinctly tapered, lateral lobes shorter than medially raised 

central lobe; antennal segments: I: 0.95 mm (0.75 -0.95 mm), II: 2.5 mm (2.0-2.5 

mm), III: 2.25 mm (2.1-2.25 mm), IV: 2.25 mm (2.1-2.25 mm), V:  1.8 mm (1.6-1.8 

mm), antennal segments formula I<V<IV=III<II; labium slender reaching upto 

sixth abdominal segment, length of labial segments: I:  2.25mm (2.0-2.25 mm): 

II:  4.25 mm (4.0-4.25 mm), III:  3.85 mm (3.5-3.85 mm), IV:  2.8 mm (2.75-2.8 
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mm), labial segments length formula I<IV<III<II; head length: 4.8 mm (4.5-4.8 

mm); anteocular distance:  3.5 mm (3.25-3.5 mm); postocular region of head 

including eyes: 1.45 mm (1.25-1.45 mm); width of head across eyes:  3.3 mm 

(3.1-3.3 mm); interocular distance:  2.1 mm (1.85-2.1 mm); distance between 

ocelli: 1.1mm (0.95-1.1 mm). 

Thorax: Pronotum deflected anteriorly, rugulose, smaller than head, anterior 

edge U shaped, anterior lateral margin notched, humeri prominent, subacute, 

posterior margin straight; pronotum length: 4.25 mm (3.8-4.25 mm); pronotal 

width:  9.0mm (8.75-9.0 mm); scutellum longer than  broad, scutellum length: 

7.25 mm (7.0-7.25 mm); scutellum width: 5.5 mm (5.0-5.5 mm); scent gland 

ostiolar peritreme narrowed at apex, slightly carved, evaporatorium well 

developed, broad, anterior side extended up to half sternite; lags hairy: 

distance base scutellum-apex clavus: 4.7 mm (4.25-4.7 mm); apex clavus-apex 

scutellum: 4.5 mm (3.5-4.5 mm); distance scutellum apex to abdominal apex 

with membrane:  4.5 mm (3.5-4.5 mm). 

Abdomen: Connexiva exposed at rest both dorsally and ventrally; abdomen 

flattened; hemelytra membrane crossing abdomen; length of abdomen: 9.5 mm 

(8.5-9.5 mm); width of abdomen: 10.5 mm (10-10.5 mm); total body length male: 

19.75mm (18.85-19.75 mm); total body length female: 20.8 mm (20.6-20.8 mm). 

Male genitalia: Pygophore as long as broad, dorsal lateral lobes subprominent; 

ventroposterior margin concave with small notch, dorsomedial margin 

concave; paramere stem short, broad blade, carved and pointed apex; inflated 

aedeagus with pair of broad dorsal lateral membranous conjuncteval 

appendeges, a pair of ventral membranous conjuncteval appendeges, 

elongated and sclerotized, medial penial lobes elongated and sclerotized; 

vesica short (Plate 7. A, B, C). 

Female genitalia: First gonocoxae slightly quadrate, medially placed apart with 

posterior margin straight; second gonocoxae with convex posterior margin, 

fused medially; 8th paratergites triangular with convex posterior margin; 9th 
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paratergites lobed, shorter than 8th paratergites; spermathecal bulb round, with 

acute process; pump region tube like, flanges distinct, medial dilation 

spherical, distal duct of spermatheca longer than proximal (Plate 7. D, E).  

Material examined: Pakistan: KP: Swat: Shamozai: 3. vii. 2014, 3♂ 7♀, 10. ix. 

2014, 2♂ 4♀, 10. v. 2015, 1♂ 3♀, 9. vi. 2015, 3♀, 20. x. 2015, 1♂ 1♀, 22. ix. 2016, 2♂ 

1♀;  Parrai: 15. vi. 2014, 1♂ 1♀, 4. vii. 2014, 2♂ 1♀, 1. vi. 2015, 1♂, 14. ix. 2015, 1♂ 

4♀, 27. v. 2016, 2♂, 22. vii. 2016, 1♂ 1♀, 28. viii. 2016, 1♂ 1♀; Barikot: 18. v. 2014, 

2♂ 1♀, 7. viii. 2014, 1♂ 1♀, 15. v. 2015, 1♂ 3♀, 21. vi. 2015, 2♀, 21. viii. 2015, 1♂ 1♀, 

23. x. 2015, 2♂ 5♀, 12. vii. 2016, 1♂ 2♀, 6. ix. 2016, 1♂ 2♀; Kuza Bandai: 23. vii. 

2014, 1♀, 4. viii. 2014, 2♂ 1♀, 17. vii. 2015, 1♂ 1♀, 8. viii. 2015, 2♂ 1♀, 2. v. 2016, 1♂ 

1♀, 21. vii. 2017, 1♂ 2♀; Shakardara: 23. v. 2014, 2♂ 1♀, 9. vii. 2014, 1♂ 1♀, 27. x. 

2014, 3♂ 7♀, 15. vi. 2015, 3♂ 1♀, 5. ix. 2015, 1♂ 4♀; Ashary: 9. viii. 2014, 2♀, 3. ix. 

2015, 1♂ 1♀, 3. ix. 2016, 1♂ 1♀; Khwazakhela: 6. vi. 2014, 3♂ 3♀, 20. vii. 2014, 1♂ 

2♀, 21. vii. 2016, 1♀; Charbagh: 20. vii. 2014, 2♂ 3♀, 14. vi. 2015, 1♂ 1♀, 21. vii. 

2016, 4♂ 2♀; Kokarai: 16. vi. 2014, 1♂ 1♀, 8. ix. 2014, 2♂, 16. vii. 2015, 1♂ 1♀, 27. 

vii. 2016, 2♂ 1♀; Marghazar: 22. vi. 2014, 1♂ 1♀, 10. vii. 2014, 2♂ 1♀, 11. vi. 2015, 

1♂, 17. vii. 2016, 1♂ 1♀; Totano Bandai: 21. v. 2014, 1♂ 1♀, 16. vii. 2014, 3♂ 3♀, 7. 

viii. 2015, 2♂ 1♀, 22. viii. 2016, 1♂ 1♀, 8. ix. 2016, 1♂. 

Other material: Peshawer; Tarnab, 29. vii. 1915 Fletcher lodged at NIM 

Islamabad. 

Host plant: Juglans regia L., Morus nigra L., Prunus armeniaca L., P. domestica L., 

Vitis vinifera L. 

Distribution: Pakistan, India, China. Sri Lanka and Myanmar;  

Remarks: New to district Swat. Earlier reported from Changa Manga, Karachi, 

Hyderabad and Tarnab on Zizyphus jujuba and Dalbergia sissoo (Ahmad, 1977). 

Ahmad and Bajwa (2016) reported this species from Haripur. 
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Figure 4.7: Halys dentatus Fabricius 
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Plate 7: Halys dentatus Fabricius male and female genitalia 
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Genus Neohalys Ahmad and Perveen 1982 

Neohalys Ahmad and Perveen 1982: 1; Rider, 2001: appendix 6. 

Dignostic Characters: Head pale ochraceous; eyes dark brown; ocelli red; 

antennae brown; pronotum, entire scutellum except apex, corium and clavus 

pale ochraceous; head distinctly longer than broad, paraclypes slightly sinuate 

with no spine, preocular distance longer than postocular region of head 

including eyes; labium long reaching up to 7th abdominal sternite. Pronotum 

broad, anterolateral margin crenulate, humaral angle subacute; connexiva 

exposed at repose. 

Neohalys acuticornis Ahmad and Perveen 1982 (Figure 4.8) 

Neohalys acuticornis  Ahmad and Perveen 19882: 3; Rider, 2001: appendix 6. 

Colouration: Head without eyes and ocelli, segments of antenna without 

fourth and fifth, labium without last segment, pronotum, scutellum, hemelytral 

clavus and corium, abdominal venter, pale ochraceous, punctate with brownish 

black tinge; eyes brownish black; ocelli pale yellow; fourth and fifth antennal 

segments, last labial segment brownish black with red tinge; hemelytral 

membrane dark brown.  

Head: Longer than broad, tapered; paraclypei and clypeus equal in length, 

lateral margin sinuate and without spine, preocular distance longer than 

reminder of head including eye; basal antennal segment shorter than apex of 

head, antennal segments: I: 0.8 mm (0.65-0.8 mm), II: 1.75 mm (1.6-1.65 mm), 

III: 1.75 mm (1.65-1.75 mm), IV: 2.0 mm (1.8-2.0 mm), V:  1.55 mm (1.45-1.55 

mm), antennal segments formula: I<V<II=III<IV; labium reaching beyond 

anterior margin of 7th abdominal sternum, length of labial segments: I:  2.1 mm 

(1.8-2.1 mm), II:  3.75 mm (3.25-3.75 mm), III:  3.2 mm (3.0-3.2 mm): IV:  2.6 mm 

(2.25-2.6 mm), labial segments length formula: I<IV<III<II; head length: 4.35 

mm (3.85-4.35 mm); anteocular distance: 3.0 mm (2.7-3.0 mm); postocular 



 

68 
 

region of head including eyes: 1.35 mm (1.1-1.35 mm); width of head across 

eyes:  3.1 mm (2.7-3.1 mm); interocular distance:  1.8 mm (1.6-1.8 mm); distance 

between ocelli: 0.95 mm (0.8-0.95 mm). 

Thorax: Pronotum broader, anterior lateral margin crenulated, humaral angle 

subacute; pronotum length: 3.5 mm (3.0-3.5 mm); pronotal width:  8.2 mm (6.7-

8.2 mm); scutellum longer then broad at base, apex subround, scutellum 

length: 6.2 mm (5.0-6.2 mm); scutellum width: 4.9 mm (3.7-4.9 mm); scent gland 

ostiolar peritreme sword shaped, distance base scutellum-apex clavus: 4.2 mm 

(3.2-4.2 mm); apex clavus-apex scutellum: 2.05 mm (2.0-2.05 mm); distance 

scutellum apex to abdominal apex with membrane: 3.9 mm (2.6-3.9 mm). 

Abdomen: Connexiva expose at repose; length of abdomen: 8.0 mm (6.9-8.0); 

width of abdomen: 9.0 mm (6.9-9.0 mm); total body length male: 16.0 mm (14.7-

16.0 mm); total body length female: 18.0 mm (16.9-18.0 mm). 

Male genitalia: Pygophore with dorsal posterior margin having small sharp 

projection medially, ventral posterior margin slightly concave, lateral lobes 

broad with sinuated apex; paramere long narrow and L shaped with stem and 

blade rectangular, blade apex sinuated; aedeagus with dorsal membranous 

conjuncteval appendeges thin, ventrolateral conjuncteval appendeges small 

with sclerotized apex, pair of penial lobes present, vesica short (Plate 8. A, B, 

C). 

Female genitalia: First gonocoxae with rounded posterior margin; 8th 

paratergite triangular; 9th paratergite with subacute apices not passing beyond 

8th paratrgites; spermathecal bulb round with two processes of equal length, 

flanges prominent, distal duct of spermatheca longer than proximal duct of 

spermatheca, medial dilation spherical (Plate 8. D, E). 

Matarial examined: Pakistan: KP: Swat: Shamozai: 3. vii. 2014, 4♂ 6♀, 10. ix. 

2014, 2♂ 1♀, 10. v. 2015, 5♂ 1♀, 9. vi. 2015, 2♂ 4♀, 20. x. 2015, 2♂ 7♀, 22. ix. 2016, 

1♂ 1♀;Parrai: 15. vi. 2014, 1♂ 1♀, 4. vii. 2014, 2♂ 7♀, 1. vi. 2015, 3♂ 2♀, 14. ix. 
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2015, 1♂ 1♀, 27. v. 2016, 3♂ 2♀, 22. vii. 2016, 5♂ 3♀, 28. viii. 2016, 3♂ 2♀; Barikot: 

18. v. 2014, 2♂ 2♀, 7. viii. 2014, 4♂ 2♀, 15. v. 2015, 2♂ 1♀, 21. vi. 2015, 2♂ 1♀, 21. 

viii. 2015, 6♂ 2♀, 23. x. 2015, 2♂ 1♀, 12. vii. 2016, 3♂ 2♀, 6. ix. 2016, 5♂ 2♀; Kuza 

Bandai: 23. vii. 2014, 1♂ 9♀,4. viii. 2014, 3♂ 1♀, 17. vii. 2015, 1♂ 1♀, 8. viii. 2015, 

4♂ 2♀, 2. v. 2016, 3♂ 2♀, 26. x. 2016, 5♂ 3♀; Shakardara: 23. v. 2014, 5♂ 2♀, 9. vii. 

2014, 4♂ 1♀, 27. x. 2014, 5♂ 3♀, 15. vi. 2015, 2♂ 1♀, 5. ix. 2015, 3♂ 5♀; Ashary: 9. 

viii. 2014, 3♂ 2♀, 3. ix. 2015, 4♂ 1♀, 3. ix. 2016, 5♂ 2♀; Khwazakhela: 6. vi. 2014, 

1♂ 1♀, 20. vii. 2014, 2♂ 1♀, 21. vii. 2016, 1♂ 4♀; Charbagh: 20. vii. 2014, 3♂ 1♀, 14. 

vi. 2015, 2♂ 6♀, 21. vii. 2016, 1♂ 6♀; Kokarai: 16. vi. 2014, 3♂ 1♀, 8. ix. 2014, 3♂ 

1♀, 16. vii. 2015, 3♂ 2♀, 27. vii. 2016, 2♂ 3♀; Marghazar: 22. vi. 2014, 3♂ 8♀, 10. 

vii. 2014, 2♂ 4♀, 11. vi. 2015, 2♂ 6♀, 17. vii. 2016, 2♂ 3♀; Totano Bandai: 21. v. 

2014, 2♂ 4♀, 16. vii. 2014, 2♂ 1♀, 7. viii. 2015, 4♂ 1♀, 22. viii. 2016, 2♂ 4♀, 17. vi. 

2017, 5♂ 1♀. 

Other material: Swat; Mingora, 13. vi. 1974 AA Khan lodged at NHMUK 

Host plant: Morus nigra L., Prunus armeniaca L., P. domestica L. and Vitis vinifera 

L. 

Distribution: Pakistan (Swat). 

 

 

 

 

 



 

70 
 

 

Figure 4.8: Neohalys acuticornis Ahmad and Perveen 
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Plate 8: Neohalys acuticornis Ahmad and Perveen male and female genitalia 
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Genus Aeliomorpha Stal 1858 

Tetratoma, Signoret 1851: 339; Aeliomorpha Stal 1858: 313. 

Diagnostic Characters: Body slightly elongate, subovate; head narrow at apex, 

not longer than broad, clypeus distinct; 2nd antennal segment in male short, 

elongate in female; labium reaching up to hind coxae; pronotum broad, lateral 

margins straight; scutellum broad at base narrowed posteriorly. 

Aeliomorpha lineaticollis Westwood 1837 (Figure 4.9) 

Pentatoma lineaticollis Westwood 1837: 36; Aeliomorpha lineaticolis Distant 1902: 

139. 

Coloration: Head brownish yellow, punctured with dark brown; eyes 

brownish yellow; ocelli red; basal antennal segments green, apical two brown 

yellow; pronotum with lateral margin brownish yellow, punctured brown, 

medial area green, with longitudinal green line in middle, anterior with pair of 

transverse callosities yellow; scutellum pale green, lateral margin brownish 

yellow, apical region pale, punctured brown; hemelytral membrane pale 

brown.  

Head: Convex, subtriangular, bent downward; clypeus slightly longer than 

paraclypeal lobes, lobes narrowed apically, sinuate above eyes; antennal 

segments: I: 0.31 mm (0.2-0.31 mm), II: 0.11 mm (0.32-0.4 mm), III: 0.7 mm (0.65-

0.7 mm), IV: 0.8 mm (0.73-0.8 mm), V:  0.92 mm (0.84-0.92 mm), antennal 

segments formula II<I<III<IV<V; labium reaching hind coxae, length of labial 

segments: I:  0.61 mm (0.6-0.61 mm), II:  0.93 mm (0.9-0.93 mm), III:  0.66 mm 

(0.62-0.66 mm): IV  0.71 mm (0.7-0.71 mm), labial segments length formula 

I<III<IV<II; head length: 1.4 mm (1.37-1.4 mm); anteocular distance: 0.91 mm 

(0.9-0.91 mm); postocular region of head including eyes: 0.5 mm (0.49-0.5 mm); 

width of head across eyes:  1.6 mm (1.5-1.6 mm); interocular distance:  1.2 mm 

(1.1-1.2 mm); distance between ocelli: 0.95 mm (0.8-0.95 mm). 
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Thorax: Pronotum deflected anteriorly, gibbous posteriorly, anterior margin 

concave,  lateral margin straigth, humaral angle obtuse, pronotum length: 1.5 

mm (1.4-1.5 mm); pronotal width:  3.8 mm (3.7-3.8 mm); scutellum broad at 

base, apex subrounded, scutellum length: 2.2 mm (2.0-2.2 mm); scutellum 

width: 3.3 mm (3.1-3.3 mm); scent gland ostiolar peritreme concavely sinuate 

medially, subrounded at apex, short, evaporatorium broad, distance base 

scutellum-apex clavus: 1.2 mm (1.1-1.2 mm); apex clavus-apex scutellum: 1.05 

mm (1.0-1.05 mm); distance scutellum apex to abdominal apex with membrane: 

1.4 mm (1.3-1.4 mm). 

Abdomen: Connexiva slightly expose at rest; membrane passing abdomen, 

length of abdomen: 2.8 mm (2.6-2.8 mm); width of abdomen: 3.7 mm (3.6-3.7 

mm); total body length male: 6.3 mm (6.1-6.3 mm); total body length female: 6.9 

mm. 

Male genitalia: Pygophore with dorsal lateral lobes rounded, ventral posterior 

margin sinuate, emarginated medially; paramere long narrow and F shaped, 

blade lobe like with narrow apex, outer margin arched, inner margin slightly 

concave; aedeagus with elongate theca, broad distally, pair of ventral 

membranous conjuncteval appendeges broad, medial penial lobes sclerotized 

and elongate, vesica short (Plate 9. A, B, C). 

Female genitalia: First gonocoxae triangular, apices round; 2nd gonocoxae with 

concave posterior margin and straight anterior margin; 8th paratergite 

triangular; 9th paratergite lobe like not passing beyond 8th paratrgites; 

spermatheca with distinct flanges, spermathecal bulb elongate, pump region 

short, medial dilation elongate, proximal duct of spermatheca longer than 

distal (Plate 9. D, E). 

Material examined: Pakistan: KP: Swat: Shamozai: 9. vi. 2015, 1♂; Kuza 

Bandai: 10. viii. 2014, 1♂; Madyan: 4. viii. 2015, 1♀. 

Other material: Pusa, Bihar 12. ix. 1907 AR lodged at NIM Islamabad. 
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Host plant: Wild grasses 

Distribution: Pakistan, India and Bangladesh. 

Remarks: New to district Swat. Earlier reported from Karachi, Hyderabad, 

Tandojam, Faisalabad, Lahore, Rawalpindi Islamabad, Murree, Quetta, 

Mansehra, Balakot and Abbottabad on Cynodon dactylon and Santalum album 

(Ahmad, 1977).  
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Figure 4.9: Aeliomorpha lineaticollis Westwood 
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Plate 9: Aeliomorpha lineaticollis Westwood male and female genitalia   
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Genus Adria Stal 1876  

Adria Stal 1876: 58. 

Diagnostic Characters: Head broad; paraclypei equal to clypeus; labium long 

reaching meta coxae; pronotum shorter in length than its width; scutellum 

longer than its width at base; scent gland with large ostiole, peritreme and 

evaporatoria indistinct; hemelytra membrane reaching the apex of abdomen. 

Adria parvula Dallas 1851 (Figure 4.10) 

Pentatoma parvula Dallas 1851: 246; Pentatoma brevittata Walker 1867: 312; Adria 

parvula: Atkinson 1888: 34. Bergroth 1891: 203. Distant 1902: 139. Kirkaldy 1909: 

73. Stichel 1960-62: 746. Kumar 1962: 83. Cheema et al., 1973: 50. Ahmad et al., 

1974: 46. Ahmad 1979: 43; 1980 35. Linnavuori 1982: 88. 

Colouration: Head brownish yellow with lateral margin dark brown; eyes 

black; ocelli red; antennal segment brownish yellow except apex of 4th and 

entire 5th black; pronotum and scutellum brownish yellow, punctured; 

hemelytra membrane hyaline. 

Head: Head slightly triangular at apex, distinctly shorter than pronotum; 

paraclypeal lobes equal to clypeus, former raised medially; antennal segments: 

I: 0.35 mm (0.3 -0.35 mm), II: 0.55 mm (0.5-0.55 mm), III: 0.55 mm (0.5-0.55 mm), 

IV: 0.45 mm (0.4-0.45 mm), V: 0.85 mm (0.75-0.85 mm), antennal segments 

formula I<IV<II=III<V; labium long, reaching up to metacoxae, length of labial 

segments: I:  0.7 mm(0.6-0.7 mm), II:  1.25 mm (1.2-1.25 mm), III:  0.42 mm (0.4-

0.42 mm), IV:  0.55 mm (0.5-0.55 mm), labial segments length formula: 

III<IV<I<II; head length: 1.6 mm (1.5-1.6 mm); anteocular distance:  1.0 mm 

(0.9-1.0 mm); postocular region of head including eyes: 0.6 mm (0.55-0.6 mm); 

width of head across eyes:  1.9 mm (1.75-1.9 mm); interocular distance:  1.4 mm 

(1.24- 1.4 mm); distance between ocelli: 0.7 mm (0.65-0.7 mm). 
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Thorax: Pronotum somewhat bent downward, anterior margin concave, 

truncated, anterior lateral margins somewhat straight, humral angles subacute, 

pronotum length: 1.85 mm (1.5-1.85 mm); pronotal width:  4.0 mm (3.65-4.0 

mm); scutellum longer than broad at base, apex acute, scutellum length: 3.15 

mm (2.7-3.15 mm); scutellum width: 2.5 mm (2.4-2.5 mm); scent gland ostiolar 

peritreme large, oval; distance base scutellum-apex clavus: 1.8 mm (1.5-1.8 

mm); apex clavus-apex scutellum: 1.4 mm (1.0-1.4 mm); distance scutellum 

apex to abdominal apex with membrane:  2.05 mm (1.85-2.05 mm). 

Abdomen: Connexiva exposed at rest, convex; membrane of hemelytra not 

passing beyond abdomen; abdominal length: 4.5 mm (3.75-4.5 mm) width: 3.8 

mm (3.75-3.8 mm); total body length male: 7.7 mm (7.1-7.7 mm); total body 

length female:  8.5 mm (8.2-8.5 mm). 

Male genitalia: Pygophore somewhat broader than length, dorsoposterior 

margin medially concave, lateral lobes round, ventroposterior margin sinuate; 

paramere sickle shaped, stem short, blade with narrow apex and straight outer 

margin; inflated aedeagus with pair of ventral membranous conjuncteval 

appendeges, vesica short, not passing beyond junction of ventral membranous 

conjuncteval appendeges (Plate 10. A, B, C). 

Female genitalia: First gonocoxae square with deeply concave posterior 

margin, 8th paratergites triangular; 9th elongate with apices lobe like, reaching 

posterior margin of 8th paratergites; spermathecal bulb elongate, pump region 

tube like longer than distal duct of spermatheca, proximal and distal flungs 

distinct, proximal spermathecal duct 3X longer than distal duct of spermatheca 

(Plate 10. D, E) 

Material examined: Pakistan: KP: Swat: Kuza Bandai: 8. viii. 2015, 4♂ 7♀; 

Kokarai: 27. vii.2016, 6♂ 9♀. 

Other material: Pusa, Bihar 1. x. 1907 lodged at NIM Islamabad. 
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Host plant: Zea mays L. 

Distribution: Pakistan, India, Kashmir and Bangladesh.  

Remarks: New to district Swat. Earlier reported from Karachi, Rawalpindi 

Islamabad, Balakot and Abbotabad on Amaranthus viridis and Oryza sativa 

(Ahmad, 1977). Ahmad and Bajwa (2016) reported this species from Haripur. 
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Figure 4.10: Adria parvula Dallas 
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Plate 10: Adria parvula Dallas male and female genitalia 
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Genus Nezara Amyot and Serville 1843 

Nezara Amyot and Serville 1843: 143; Rhaphigaster Dallas 1851: 274; Acrosternum 

Fieber 1861: 329; Nezara Kirkaldy 1909: 115. 

Diagnostic Characters: Body oval, twice longer than broad; head slightly 

deflected, preocular distance shorter than reminder of head; antennal segment 

2nd longer than 3rd; labium reaching metacoxae; pronotum deflected anteriorly, 

slightly raised posteriorly, humeral angles not produced; scent gland ostioler 

peritreme wider and short; abdomen with small tubercle at base, connexiva 

will exposed at repose. 

Nezara viridula Linnaeus 1758 (Figure 4.11) 

Cimex viridulus Linnaeus 1758: 444; Cimex torquatus Fabricius 1775: 710; Cimex 

smaragdulus Fabricius 1775: 53; Cimex transverses Thunberg 1783: 40; Cimex 

variabilis Villers 1789: 505; Cimex spirans Fabricius 1798: 533; Cimex viridissimus 

Wolff 1801: 55; Pentatoma torquatus Lateille 1804: 190; Pentatoma viridulum 

Billberg 1820: 70; Rhaphigaster smaragdulus Herrich-Schaffer 1835: 57; 

Rhaphigaster torquatus Herrich-Schaffer 1835: 94; Pentatoma oblonga Westwood 

1837: 9; Pentatoma unicolor Westwood 1837:  9, 38; Pentatoma beryline Westwood 

1837: 9, 38; Pentatoma subsericea Westwood 1837: 9, 38; Pentatoma lei Westwood 

1837: 9, 38; Pentatoma tripunctigera Westwood 1837: 9, 38; Pentatoma chinensis 

Westwood 1837: 9, 38; Pentatoma proxima Westwood 1837: 9, 38; Pentatoma 

viridissima Westwood 1837: 9; Pentatoma chlorocephala Westwood 1837: 9, 38; 

Nezara approximate Reiche et Faimare 1849: 443; Pentatoma plicaticollis Lucas 

1849: 9; Rhaphigaster prasinus Dallas 1851: 274; Rhaphigaster subsericeus: Dallas 

1851: 274; Nezara viridula: Stal 1865: 193.  

Colouration: Body pale or dark green, densely punctate with dark punctuation 

except lateral margins of pronotum yellowish ochraceous; Scutellum with three 

minute yellow spots at the base, antenna with 4th and 5th antennal segment 

dark brown remaining green; legs and ventral of the body excluding yellowish 
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region between pro, meso and matacoxae green; eyes dark brown, ocelli pink; 

hemelytra membrane hyaline. 

Head: Broad; paraclypeal lobes as long as medially raised clypeus, paraclypeal 

lobes narrow and rounded at apices, laterally slightly reflexed, sinuate above 

eyes; antennal segments: I: 0.55 mm (0.5 -0.55 mm), II: 1.35 mm (1.05-1.35 mm), 

III: 1.7 mm (1.25- 1.7 mm), IV: 1.65 mm (1.5-1.65 mm), V:  1.75 mm (1.55-1.75 

mm), antennal segments formula I<II<IV<III<V; labium long, reaching 

posterior coxae, 2nd segment longer than 3rd, length of labial segments: I:  1.15 

mm (1.1-1.15 mm), II:  2.1 mm (1.5-2.1 mm), III:  1.4 mm (1.25-1.4 mm), IV: 1.15 

mm (1.1-1.15 mm), labial segments length formula I=IV<III<II; head length: 

2.65 mm (2.2-2.65 mm); anteocular distance:  1.4 mm (1.15-1.4 mm); postocular 

region of head including eyes: 1.25 mm (1.05-1.25 mm); width of head across 

eyes:  3.1 mm (2.7-3.1 mm); interocular distance:  1.9 mm (1.65-1.9 mm); 

distance between ocelli: 1.2 mm (0.95-1.2 mm). 

Thorax: Pronotum twice as broader as long, anterior sides wider than width of 

head, deflected downward, anterior angle acute, humeral angle rounded, 

pronotum length: 3.75 mm (3.0-3.75 mm); pronotal width:  9.75 mm (7.5-9.75 

mm); scutellum as long as broad, apical lobe rounded, scutellum length: 6.9 

mm (5.0-6.9 mm); scutellum width: 6.26 mm (4.75-6.25 mm); scent gland 

ostiolar peritreme distinctly oblong, posterior margin carved rounded at apex; 

distance base scutellum-apex clavus: 4.2 mm (3.5-4.2 mm); apex clavus-apex 

scutellum:  2.7 mm (1.5-2.7 mm); distance scutellum apex to abdominal apex 

with membrane:  5.0 mm (3.5-5.0 mm). 

Abdomen: Medially convex, punctured; connexiva exposed at rest, hemeyltra 

membrane longer than abdomen; abdominal length: 9.0 mm (7.0-9.0 mm); 

width: 9.0 mm (7.5-9.0 mm); total body length male: 15.5 mm (13.6-15.5 mm); 

total body length female:  18.05 mm (17.4-18.05 mm). 

Male genitalia: Pygophore somewhat quadrate, dorsal lateral lobes 

subprominant, narrowly truncate posteriad, dorsoposterior margin concave, 
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medially somewhat projected, venroposterior margin concave medially with 

median fold; parameres with stem short and blade broad; inflated aedeagus 

with elongate theca, a pair of short sac like dorsal lateral membranous 

conjuncteval appendeges; medial penial lobes, paired, sclerotized, medially 

fused, apically free and acute, vesica shorter then apex of penial lobes (Plate 11. 

A, B, C).  

Female genitalia: First gonocoxae widely separated, somewhat triangular, 

posteriorly concave, 2nd gonocoxae posteriorly concave and medially fused, 8th 

paratergites distinctly triangular with convex posterior margin; 9th paratergites 

elongate lobes like, posterior margin round, anterior margin sinuate, longer 

than fused posterior margin of 8th paratergites; spermathecal bulb rounded 

with two carved, short finger like processes, flanges distinct, pump region 

short tube like; medial dilation spherical, distal duct of spermatheca shorter 

then proximal duct of spermatheca (Plate 11. D, E). 

Matarial examined: Pakistan: KP: Swat: Shamozai: 11. v. 2014, 1♂ 5♀, 11. viii. 

2014, 2♂ 3♀, 10. ix. 2014, 1♂ 1♀, 15. v. 2015, 7♂ 1♀, 4. vi. 2015, 3♂ 1♀, 28. viii. 

2016, 3♂ 2♀, 21. ix. 2016, 1♂ 1♀; Parrai: 19. v. 2014, 2♂, 5. ix. 2014, 1♂ 1♀, 17. v. 

2015, 3♂ 3♀, 1. vi. 2015, 2♂ 5♀, 22. vii. 2016, 1♂ 1♀, 28. viii. 2016, 1♂ 3♀, 21. ix. 

2016, 1♀; Barikot: 17. vi. 2014, 2♂ 1♀, 4. ix. 2014, 1♂ 1♀, 20. v. 2015, 2♂, 17. vi. 

2015, 1♂ 1♀, 15. viii. 2015, 2♂ 1♀, 5. vi. 2016, 1♂ 1♀, 6. ix. 2016, 4♂ 1♀, 3. x. 2016, 

1♂ 1♀; Kuza Bandai: 21. vii. 2014, 2♂ 1♀, 3. viii. 2014, 1♂, 25. vii. 2015, 1♂ 1♀, 28. 

vi. 2016, 2♂ 1♀, 21. vii. 2017, 1♂ 1♀; Shakardara: 31. vii. 2014, 1♂ 1♀, 13. ix. 2014, 

2♂, 27. x. 2014, 1♂ 1♀, 18. vii. 2015, 2♂ 1♀, 22. x. 2015, 1♂ 1♀; Ashary: 3. vi. 2014, 

2♂, 26. vii. 2015, 1♂ 4♀, 20. vii. 2016, 1♂ 1♀, 14. viii. 2016, 3♂; Charbagh: 27. viii. 

2014, 1♂ 1♀, 23. viii. 2015, 3♂ 5♀, 3. viii. 2016, 1♂; Kokarai: 28. viii. 2015, 1♂ 1♀, 

29. vii. 2016, 2♂ 1♀; Marghazar: 17. vii. 2016, 1♂ 4♀; Totano Bandai: 27. vi. 2014, 

1♂ 1♀, 6. vii. 2014, 2♂ 1♀, 7. viii. 2015, 1♂ 1♀. 

Other material: Bihar 10. ix. 1923 FD Peries lodged at NIM Islamabad. 

Host plant: Chrozophora tinctoria L., Allium cepa, Solanum lycopersicum 
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Distribution: Pakistan, India, Pakistan, India, China, South Africa, Germany, 

Switzerland Australia and North America 

Remarks: Already reported from Swat (Chaudhary et al., 1966). However, this 

species is also reported from Sindh, Baluchistan and Punjab on Cannabis sativa, 

Euphorbia heiloscopia, Helianthus annuus, (Ahmad, 1977). Kandhro et al., (2016) 

reported this species from Sindh: Tando Jam. Ahmad and Bajwa (2016) 

reported this species from Haripur. 
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Figure 4.11: Nezara viridula Linnaeus 
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Plate 11: Nezara viridula Linnaeus male and female genitalia 
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  Genus Acrosternum  Fieber 1860 

Acrosternum  Fieber 1860: 79. 

Diagnostic Characters: Body oval, longer than broad; head slightly deflected, 

broad, preocular distance shorter than reminder of the head; antennal segment 

2nd always longer than 3rd; labium reaching hind coxae; pronotum deflected 

anteriorly, humeral angles obtuse, scent gland ostiolar peritreme long, passing 

beyond half of the distance of metapleuron, abdomen with small tubercle at 

base ventrally, conexiva slightly expose at repose. 

Acrosternum graminea Fabricius 1787 (Figure 4.12) 

Cimex gramineus Fabricius 1787: 295; Pentatoma lemur Dohrn 1860: 401; 

Acrosternum graminea Stal 1868: 31; Cimex seladonius Fabricius 1894: 170; Nezara 

graminea Distant 1902: 221; Acrosternum graminea Kirkaldy 1909: 115.  

Colouration: Body pale green to greenish ochraceous, thickly punctate; 

antennae ochraceous; legs and venter greenish ochraceous; eyes brownish; 

ocelli pink; hemelytra membrane hyaline. 

Head: Broad, apices round; pre ocular distance shorter than reminder of head; 

paraclypeal lobes equal to clypeus; length of antennal segment 4th equal to 5th, 

antennal segments: I: 0.4 mm (0.37-0.4 mm), II: 1.15 mm (0.9-1.15 mm), III: 1.25 

mm (1.0-1.25 mm), IV: 1.5 mm (1.2-1.5 mm), V:  1.5 mm (1.2-1.5 mm), antennal 

segments formula I<II<III<IV=V; labium long, reaching metacoxae, second 

segment longer than third, length of labial segments: I: 0.8 mm (0.7-0.8 mm), II:  

1.25 mm (1.1-1.25 mm), III:  0.9 mm (0.85-0.9 mm), IV:  0.85 mm (0.7-0.85 mm), 

labial segments length formula I<IV<III<II; head length: 1.95 mm (1.65-1.95 

mm) anteocular distance:  0.9 mm (0.75-0.9 mm); postocular region of head 

including eyes: 1.1 mm (0.9-1.1 mm); width of head across eyes:  2.5 mm (2.25-

2.5 mm); interocular distance:  1.5 mm (1.35-1.5 mm); distance between ocelli: 

1.0 mm (0.8-1.0 mm). 
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Thorax: Pronotum somewhat deflected anteriorly,  anterior margin as broad as 

width of the head, moderately concave, humral angles rounded, pronotum 

length: 2.25 mm (1.75-2.25 mm); pronotal width:  5.9 mm (4.9-5.9 mm); 

scutellum longer than broad at base, apical lobe rounded, scutellum length: 3.9 

mm (3.1-3.9 mm); scutellum width: 3.7 mm (3.1-3.7 mm); scent glandostiolar 

peritreme large, acuminate; distance base scutellum-apex clavus: 2.85 mm 

(2.25-2.85 mm); apex clavus-apex scutellum: 1.1 mm (0.85-1.1 mm); distance 

scutellum apex to abdominal apex with mambrane:  3.35 mm (2.8-3.35 mm). 

Abdomen: Longer than broad, with small tubercle at base; connexiva exposed 

at rest, convex; membrane of hemelytra not passing beyond abdomen; length of 

abdomen: 5.5 mm (4.0-5.5 mm) width: 6.1 mm (5.1-6.1 mm); total body length 

male: 10.05 mm (9.35-10.05 mm); total body length female:  11.3 mm (10.6-11.3 

mm). 

Male genitalia: Pygophore as broad as long, lateral margins medially slightly 

depressed, dorsal lateral lobes distinct, subrounded posteriad, dorsoposterior 

margin concave, ventroposterior margin medially concave, arched, with 

distanct ventrolateral lobes, rounded at apices; parameres with long stem, 

blade swollen at base thin apically, slightly flattened; inflated aedeagus with 

pair of dorsal lateral membranous conjuncteval appendeges, slightly carved at 

apices, median dorsal membranous conjuncteval appendeges reduced, pair of 

medial cup like penial appendages, sclerotized and rounded at apices; vesical 

short, not passing beyond dorsol lateral membranous conjuncteval appendeges 

(Plate 12. A, B, C). 

Female genitalia: First gonocoxae with deeply convex posterior margin; 2nd 

gonocoxae fused, convex posterior margin; 9th paratergites elongate with apices 

lobe like, smaller than posterior margin of 8th paratergites; spermathecal bulb 

small rounded at apex, finger like; pump region slender, with prominent 

flanges, median dilation balloon like, distal duct of spermatheca coiled, shorter 

than proximal spermathecal duct (Plate 12. D, E). 
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Material examined: Pakistan: KP: Swat: Kuza Bandai: 24. vii. 2014, 6♂ 11♀, 1. 

viii. 2014, 1♂ 1♀, 10. viii. 2014, 2♂, 5. viii. 2015, 1♂ 1♀, 8. viii. 2014, 4♂ 1♀; 

Shakardara: 13. ix. 2014, 2♂ 3♀, 28. vii. 2016, 1♂ 1♀; Charbagh: 3. viii. 2016, 1♂ 

3♀; Marghazar: 11. vi. 2015, 2♀. 

Host plant: Chrozophora tinctoria L. 

Distribution: Pakistan, Sri Lanka and India  

Remarks: New to district Swat. Earlier reported from Sindh, Baluchistan and 

Punjab on Xanthium strumarium (Ahmad, 1977). 
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Figure 4.12: Acrosternum graminea Fabricius 
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Plate 12: Acrosternum graminea Fabricius male and female genitalia 
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Genus Bagrada Stal 1862 

Bagrada Stal 1862: 105; Nitilia Mulsant and Ray 1866: 197; Bagrada Distant 1902: 

193. 

Diagnostic Characters: Body small sized, oblongate, pale reddish with black 

patches, head broad, paraclypei usually smaller than clypeus, basal antennal 

segment usually shorter than head length, labium shorter not passing beyond 

metacoxae, pronotum twice broad as long, humaral angle subrounded, 

scutellum with apex narrowed, scent gland ostiole large slit like, connexiva 

exposed at repose. 

Bagrada picta Fabricius 1775 (Figure 4.13) 

Cimex picta Fabricius 1775: 715; Strachia picta Dallas 1851: 259; Bagrada picta 

Distant 1902: 193, 194. 

Colouration: Head black, punctate, paraclypeal lobes pale yellow with orange 

suffusion; eyes reddish black with yellow rings; ocelli red; antennal segments 

black; pronotum with anterior, lateral and medial region yellow with orange 

suffusion, remaining black; scutellum with two spots on basal angel, one 

medial band towards apex yellow with orange suffusion; clavus black; corium 

black with yellow discal spots before apex; hemelytra membrane black; 

connexiva yellow with black spots at intersegmental sutures. 

Head: Broad, apices round, lateral lobes longer than central lobe; antennal 

segments: I: 0.3 mm (0.27-0.3 mm), II: 0.6 mm (0.55-0.6 mm), III: 0.5 mm (0.45-

0.5 mm), IV: 0.8 mm (0.73-0.8 mm), V:  0.75 mm (0.7-0.75 mm), antennal 

segments formula I<III<II<V<IV; labium reaching metacoxae, length of labial 

segments: I: 0.6 mm (0.58-0.6 mm), II:  0.75 mm (0.7-0.75 mm), III:  0.4 mm (0.35-

0.4 mm), IV:  0.5 mm (0.4-0.5 mm), labial segments length formula III<IV<I<II; 

head length: 1.0 mm (0.9-1.0 mm) anteocular distance:  0.6 mm (0.5-0.6 mm); 

postocular region of head including eyes: 0.4mm (0.38-0.4 mm); width of head 
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across eyes:  1.65 mm (1.6-1.65 mm); interocular distance:  0.75 mm (0.7-0.75 

mm); distance between ocelli: 0.6 mm (0.5-0.6 mm). 

Thorax: Pronotum somewhat deflected anteriorly,  anterior margin moderately 

concave, humeral angles rounded, posterior margin concave, pronotum length: 

1.35 mm (1.25-1.35 mm); pronotal width:  5.9 mm (4.9-5.9 mm); scutellum 

longer than broad at base, apical lobe subacute, scutellum length: 3.9 mm (3.1-

3.9 mm); scutellum width: 3.6 mm (3.1-3.6 mm); scent glandosteolar peritreme 

small; distance base scutellum-apex clavus: 1.35 mm (1.25-1.35 mm); apex 

clavus-apex scutellum: 0.6 mm (0.5-0.6 mm); distance scutellum apex to 

abdominal apex with mambrane:  1.75 mm (1.6-1.75 mm). 

Abdomen: Abdomen flattened, membrane of hemelytra longer than abdomen; 

length of abdomen: 1.9 mm (1.8-1.9 mm) width: 2.8 mm (2.5-2.8 mm); total 

body length male: 5.5 mm (5.1-5.5 mm); total body length female:  6.7 mm (6.1-

6.7 mm). 

Male genitalia: Pygophore broad, laterally round, dorsal lateral lobes 

subrouunded; paramere with broad stem and blade with acute apex; theca 

bilobed, vesica short, pair of penial lobes sclerotized, dorsal membranous 

conjuncteval appendege unilobed (Plate 13. A, B, C). 

Female genitalia: First gonocoxae large and broad, usually seperated, with 

acute spines; 2nd gonocoxae fused medially; 9th paratergites lobe like, shorter 

than posterior margin of 8th paratergites; 8th paratergites triangular; 

spermathecal bulb elongated, pump region tube like, flanges distinct, proximal 

part of median dilation with a sclerotized ring (Plate 13. D, E). 

Material examined: Pakistan: KP: Swat: Barikot: 4. ix. 2014, 15♂ 11♀, 17. vi. 

2015, 7♂ 9♀, 8. vii. 2015, 2♂ 8♀, 12. vii. 2016, 1♂ 9♀; Kuza Bandai: 27. vii. 2015, 

7♀, 5. viii. 2015, 1♂ 1♀, 28. vi. 2016, 3♂ 7♀; Kokarai: 16. vi. 2014, 1♂ 7♀, 22. vi. 

2016, 3♂ 11♀, 27. vii. 2016, 9♂ 12♀. 
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Other material: Delhi   12. vi. 1939 RS lodged at NIM Islamabad. 

Host plant: Brassica campestris L. 

Distribution: Pakistan, India and Thailand. 

Remarks: Already reported from Swat. The species is also reported from 

Mardan, Chamga Manga, Abbottabad, Baloakot, Kaghan, Naran, Mansehra 

and Quatta on Cabbage, Turnip, Potato and Maize (Ahmad, 1977). Ahmad and 

Bajwa (2016) reported this species from Haripur. 
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Figure 4.13: Bagrada picta Fabricius 
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Plate 13: Bagrada picta Fabricius male and female genitalia 
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Genus Eurydema Laporte 1832 

Pentatoma subgen. Eurydema Laporte 1832: 61; Strachia Hahn1837: 180; Eurydema 

Stal 1872: 39.  

Diagnostic Characters: Body oblangate, small sized, pale reddish with black 

patches; Head broad, paraclypael lobes usually shorter than clypeus; basal 

antennal segment not passing beyond head; labium reaching procoxae; 

pronotum twice broad as long, anterior angle toothed, humeral angle broad; 

scutellum narrowed at apex; scent gland ostiole large, ostiolar peritreme 

indistinct; connexiva exposed at rest. 

Key to species of genus Eurydema Laporte of District Swat 

1. Apex of paraclypeal lobes slightly truncated; Pronotum with four black 

patches near posterior margin, anterior angle of pronotum toothed; 

scutellum with Y shaped patch; spermathecal bulb bilobed, distal duct 

of spermatheca highly convoluted..…………………... lituriferum Walker 

- Apex of paraclypeal lobes distinctly truncated; spermathecal bulb 

unilobed ……………………………………..…….…….. pulchra Westwood 

Eurydema  lituriferum Walker 1867 (Figure 4.14) 

Strachia lituriferum Walk 1867: 326; Eurydema vicarium Horv 1889: 32. 

Colouration: Head Black except middle region of paraclypei and medial oval 

shaped patch on clypeus reddish yellow; pronotum red with six black spots; 

scutellum red with three black patches on basal region, two small on each basal 

angle and one large medial, two black pactches subapical patches on scutellum; 

clavus black; corium reddish red with medial black patch; antenna black; legs 

black; eyes brownish black; ocelli pinkish; hemelytra membrane brown. 

Head: Broad, preoccular distance longer than reminder of head, paraclypei 

with apices truncated, completely enclosing clypeus; antennae with basal 
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segment not passing beyond head apex, antennal segments: I: 0.4 mm (0.34 -0.4 

mm), II: 1.0 mm (0.9-1.0 mm), III: 0.75 mm (0.65-0.75 mm), IV: 1.1 mm (1.0-1.1 

mm), V:  1.15 mm (1.1- 1.15 mm), antennal segments formula: I<III<II<IV<V; 

labium passing beyond mesocoxae, length of labial segments: I:  0.65 mm (0.6-

0.65 mm), II: 0.85 mm (0.8-0.85 mm), III:  0.45 mm (0.35-0.45 mm), IV:  0.42 mm 

(0.4-0.42 mm), labial segments length formula IV<III<I<II; head length: 1.6 mm 

(1.35-1.6) mm; anteocular distance:  0.85 mm (0.7-0.85 mm); postocular region 

of head including eyes: 0.8 mm (0.65-0.8 mm); width of head across eyes:  2.15 

mm (2.0-2.15 mm); interocular distance:  1.35 mm (1.2-1.35 mm); distance 

between ocelli: 0.65 mm (0.6-0.65 mm). 

Thorax: Pronotum with humral angles sub-acute, anterior angle toothed, lateral 

margin sinuated, pronotum length 1.85 mm (1.5-1.85 mm); pronotal width  4.35 

mm (3.85-4.35 mm); scutellum longer than broad at base, apex sub rounded, 

scutellum length 3.4mm (2.8-3.4 mm); scutellum width 2.75 mm (2.3-2.75 mm); 

scent gland ostiolar peritreme large, blade like, with apes subrounded, anterior 

margin concave; distance base scutellum-apex clavus 2.2 mm (1.75-2.2 mm); 

apex clavus-apex scutellum  1.2 mm (0.95-1.2 mm); distance scutellum apex to 

abdominal apex with mambrane  2.75 mm (2.0-2.75 mm). 

Abdomen: Convex beneath, connexiva exposed at rest, convex; membrane of 

hemelytra not passing beyond abdomen; length of abdomen: 4.5 mm (3.7-4.5 

mm), width: 4.5 mm (3.5-4.5 mm); total body length male: 8.35 mm (7.65-8.35 

mm); total body length female: 9.6 mm (8.9-9.6 mm). 

Male genitalia: Pygophore broad, dorso-median surface medially slightly 

notched, somewhat V shaped, dorsal lateral lobes distinct, subacute, 

ventroposterior margin sinuated; paramere F shaped, blade with pointed beak 

like apex; inflated aedeagus bilobed, distal lobe rectangular, pineal lobe X 

shaped, large; vesica large, with a pair of dorsal lateral membranous 

conjuncteval appendeges, sclerotized at apices (Plate 14. A, B, C). 
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Female genitalia: First gonocoxae  plate like, posteriorly wide apart and 

distally closed together, posterior margin sinuate; 2nd gonocoxae broad, 

concave medially; 9th paratergites elongate with apex rounded, not reaching 

posterior margin of 8th paratergites; spermathecal bulb bilobed, without 

processes; pump region elongate, tube like, medially dilated, distal duct of 

spermatheca convoluted, shorter than proximal duct of spermatheca (Plate 14. 

D, E). 

Matarial examined: Pakistan: KP: Swat: Shamozai: 3. vii. 2014, 4♂ 6♀, 18. v. 

2015, 7♂ 2♀, 25. v. 2016, 1♂ 4♀, 7. vi. 2016, 2♂ 6♀, 29. viii. 2016, 3♂ 8♀; Parrai: 19. 

v. 2014, 1♂ 1♀, 4. vii. 2014, 4♂ 9♀, 1. vi. 2015, 4♂, 17. viii. 2015, 2♂ 4♀, 27. v. 2016, 

1♂ 5♀, 22. vii. 2016, 2♂ 6♀, 21. ix. 2016, 1♂ 1♀; Barikot: 18. v. 2014, 2♂ 5♀, 5. vii. 

2014, 3♂ 5♀, 19. v. 2015, 2♂, 7. vi. 2015, 1♂1♀, 9. vii. 2015, 5♀; Bagh Deri: 3. vi. 

2014, 1♂ 3♀, 20. vii. 2016, 2♂ 4♀, 3. ix. 2016, 2♂ 2♀; Kuza Bandai: 10. viii. 2014, 3♂ 

5♀, 27. vii. 2015, 1♂ 4♀, 17. vii. 2015, 2♂ 1♀, 2. v. 2016, 3♂ 1♀, 25. viii. 2016, 3♂ 1♀, 

26. x. 2016, 4♂ 1♀; Shakardara: 2. viii. 2014, 3♀, 13. ix. 2014, 1♂ 1♀, 27. x.2014, 2♂ 

1♀, 15. vi. 2015, 3♂ 9♀, 19. vi. 2016, 3♂ 2♀, 26. ix. 2016, 1♂ 7♀; Ashary: 9. viii. 

2014, 3♂ 2♀, 3. ix. 2016, 4♂ 2♀; Bar Shawar: 2. vi. 2014, 1♂ 5♀, 14. viii. 2014, 2♂ 

5♀, 10. vi. 2014 1♂ 7♀, 17. ix. 2015, 5♂ 1♀, 26. vii. 2016, 2♂ 3♀, 24. ix. 2016, 1♂; 

Lalkoo: 5. vi. 2014, 1♂ 1♀, 21. viii. 2014, 2♂ 1♀, 22. vi. 2015, 2♂ 1♀, 9. viii. 2015, 

11♂ 3♀, 19. vii. 2016, 2♂ 1♀; Madyan: 17. viii. 2014, 5♂ 1♀, 1. vii. 2015, 1♂ 1♀, 13. 

vii. 2016, 2♂ 1♀, 17. viii. 2016, 4♂ 2♀; Kalam: 18. vii. 2014, 1♂ 4♀, 3. vii. 2015, 1♂ 

1♀, 16. vii. 2016, 1♂ 1♀; Bahrain: 16. vii. 2014, 3♀, 22. viii. 2014, 4♂ 2♀, 2. vii. 2015, 

1♂ 2♀, 14. vii. 2016, 3♂ 1♀; Khwazakhela: 20. vii. 2014, 1♂ 1♀; Charbagh: 23. viii. 

2015, 5♂ 1♀, 3. viii. 2016, 2♂ 4♀; Malamjabba: 10. vi. 2016, 1♂ 2♀; Kokarai: 28. vii. 

2014, 1♂ 1♀, 16. vii. 2015, 4♂ 2♀, 12. v. 2016, 3♂ 1♀, 29. vii. 2016, 4♂ 1♀; 

Marghazar: 10. vii. 2014, 2♂ 2♀, 29. viii. 2014, 4♂ 1♀, 8. ix. 2016, 2♂ 1♀; Totano 

Bandai: 21. v. 2014, 1♂, 6. vii. 2014, 3♂ 1♀, 6. vii. 2015, 2♂ 5♀, 14. vi. 2016, 2♂ 2♀, 

17. vi. 2017, 3♂ 2♀. 

Other material: Mussooria UP 24. vi. 1940 HS Pruthi lodged at NIM Islamabad. 
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Host plant: Thlaspi arvense L. 

Distribution: Pakistan, India, Myanmar, Sikkim and Sri Lanka. 

Remarks: Already reported from Swat (Chaudhary et al., 1966). Thlaspi arvense 

L is reported first time as host plant for the species. The species is also reported 

from Abbottabad (Ahmad, 1977). Ahmad and Bajwa (2016) reported this 

species from Haripur. 
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Figure 4.14: Eurydema  lituriferum Walk 
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Plate 14: Eurydema lituriferum Walk male and female genitalia 
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Eurydema pulchra Westwood 1837 (Figure 4.15) 

Pentatoma pulchrum Westwood 1837: 34. Dallas 1851: 258. Stal 1876: 86; 

Eurydema sumatrana Ellenr 1862: 152; Strachia designata Walker 1867: 327; 

Eurydema designata Walker 1867: 327; Eurydema amoenum Horvath 1879: 144; 

Eurydema pulchrum Distant 1902: 190, 191; Eurydema pulchra Kirkaldy 1909: 103. 

Colouration: Head black except middle region of paraclypei and small medial 

patch on clypeus red and yellow; pronotum reddish yellow with area around 

calocities continuous with inner large and outer small patches in between 

humeral angles black; scutellum reddish yellow with two small black patches 

on each basal angle continues with large medial one and a large subapical 

patch black; clavus black; corium reddish yellow with half distal portion black; 

antenna black; legs black; eyes brownish black; ocelli pinkish; hemelytra 

membrane brown. 

Head: Broad, preocular distance equal to reminder of head, paraclypei with 

truncated apices, longer than clypeus; antennae with basal segment shorter 

than apex of head, antennal segments: I: 0.4 mm (0.35 -0.4 mm), II: 0.95 mm 

(0.9-0.95 mm), III: 0.65 mm (0.6-0.65 mm), IV: 0.95 mm (0.9-0.95 mm), V:  1.1 

mm (1.05-1.1 mm), antennal segments formula I<III<II=IV<V; labium not 

reaching mesocoxae, length of labial segments: I: 0.6 mm (0.55-0.6 mm), II:  0.85 

mm (0.75-0.85 mm), III:  0.45 mm (0.4-0.45 mm), IV: 0.5 mm (0.47-0.5 mm), 

labial segments length formula: III<IV<I<II; head length: 1.6 mm (1.35-1.6 mm); 

anteocular distance:  0.8 mm (0.75-0.8 mm); postocular region of head including 

eyes: 0.8 mm (0.7-0.8 mm); width of head across eyes:  2.25 mm (1.95-2.25 mm); 

interocular distance:  1.45 mm (1.2-1.45 mm); distance between ocelli: 0.7 mm 

(0.6-0.7 mm). 

Thorax: Pronotum with anterior angle acute,  humral angles rounded, lateral 

margin sinuated, pronotum length: 1.75 mm (1.5-1.75 mm); pronotal width:  

4.35 mm (3.75-4.35 mm); scutellum longer than broad at base, apex sub-acute, 

scutellum length 3.35 mm (2.75-3.35 mm); scutellum width: 2.75 mm (2.25-2.75 
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mm); scent gland ostiolar peritreme small plate like, apex acute, anterior 

margin sinuated; distance base scutellum-apex clavus: 2.1 mm (1.5-2.1 mm); 

apex clavus-apex scutellum  1.25 mm (1.0-1.25 mm); distance scutellum apex to 

abdominal apex with mambrane:  2.55 mm (2.3-2.55 mm). 

Abdomen: Convex beneath, connexiva exposed at rest, convex; membrane of 

hemelytra not passing beyond abdomen; length of abdomen: 4.5 mm (3.7-4.5 

mm); width: 4.5 mm (3.7-4.5 mm); total body length male: 7.9 mm (7.1- 7.9 

mm); total body length female:  9.2 mm (8.3-9.2 mm). 

Male genitalia: Pygophore broad, dorsal lateral lobes distinct lobe like, 

subacute and continuous with truncately produced ventrolateral lobe; 

ventroposterior margin sinuated, dorso-inner processes lobe like; paramere 

sickle shaped, blade with pointed carved apex; inflated aedeagus bilobed, 

distal lobe rectangular, pineal lobe X shaped, large; vesica large, reaching apex 

of penial lobes; dorsal membranous conjuncteval appendeges, sclerotized at 

apices (Plate 15. A, B, C). 

Female genitalia: First gonocoxae  plate like, distally wide apart, posterior 

margin sinuate; 2nd gonocoxae broad, convex posterior margin; 9th paratergites 

elongate with apex rounded, not reaching posterior margin of 8th paratergites; 

spermathecal bulb spherical, without processes; pump region elongate, tube 

like, distal duct of spermatheca less convoluted, shorter than proximal duct 

(Plate 15. D, E). 

Material examined: Pakistan: KP: Swat: Shamozai: 3. vii. 2014, 4♂ 6♀, 7. vi. 

2016, 2♂ 6♀; Parrai: 19. v. 2014, 1♂ 1♀, 1. vi. 2015, 4♂; Barikot: 5. vii. 2014, 3♂ 5♀, 

9. vii. 2015, 5♀; Bagh Deri: 3. vi. 2014, 1♂ 3♀, 3. ix. 2016, 2♂ 2♀; Kuza Bandai: 10. 

viii. 2014, 3♂ 5♀, 2. v. 2016, 3♂ 1♀; Shakardara: 27. x. 2014, 2♂ 1♀, 15. vi. 2015, 3♂ 

9♀; Ashary: 9. viii. 2014, 3♂ 2♀, 17. ix. 2015, 5♂ 1♀, 26. vii. 2016, 2♂ 3♀; Bar 

Shawar: 2. vi. 2014, 1♂ 5♀, 26. vii. 2016, 2♂ 3♀; Lalkoo: 5. vi. 2014, 1♂ 1♀, 9. viii. 

2015, 11♂ 3♀; Madyan: 17. viii. 2014, 5♂ 1♀; Kalam: 16. vii. 2016, 1♂ 1♀; Bahrain: 

22. viii. 2014, 4♂ 2♀; Khwazakhela: 20. vii. 2014, 1♂ 1♀; Charbagh: 3. viii. 2016, 
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2♂ 4♀; Malamjabba: 10. vi. 2016, 1♂ 2♀; Kokarai: 28. vii. 2014, 1♂ 1♀; Marghazar: 

8. ix. 2016, 2♂ 1♀; Totano Bandai: 6. vii. 2015, 2♂ 5. 

Other material: Mussooria UP 24. vi. 1940 HS Pruthi lodged at NIM Islamabad. 

Host plant: Thlaspi arvense L. 

Distribution: China, Myanmar, India, Indonesia, Sikkim, Sri Lanka and East 

Africa 

Remarks: New to district Swat. Earlier reported from Lahore, Rawalpindi, 

Abbottabad, Mansehra, Balakot and Parachinar on Triticum vulgare, Amaranthus 

viridis, Raphannus sativus (Ahmad 1977). 
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Figure 4.15: Eurydema pulchra Westwood 

 

  



 

108 
 

 

Plate 15: Eurydema pulchra Westwood male and female genitalia 
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Plautia Stal 1865 

Plautia Stal 1865: 82; 1867: 51; 1876: 92; Distant 1902: 180; Kirkaldy 1909: 124; 

Ahmad et al., 1974: 34; Gross 1976: 425; Hsiao et al., 1978: 327; Ahmad 1979: 44; 

1980: 135.  

Diagnostic Characters: Body ovate, convex above; Head usually Broad, 

rounded at apex, mederatly deflected anteriorly, paraclypei moderately sinuate 

above eyes; labium usually long passing beyond metacoxae; antenna with basal 

segment not passing beyond head apex; pronotum convex dorsally, about 2 ½ 

X to 3X broader than its length, anterior margin equal to or broader than width 

of head across eyes, humeral angle rounded, posterior margin somewhat 

concave; scutellum slightly triangular, apex rounded; metatheracic scent gland 

ostiolar peritreme long reaching ¾ of metapluron; abdomen broad, connexiva 

slightly expose at rest. 

Plautia fimbriata Fabricius 1787 (Figure 4.16) 

Cimex fimbriata Fabricius 1787: 295. Herr Schaff 1840: 505; Pentatoma 

fimbriolatum Herrich-Schäffer 1844: 102; Pentatoma crossota Dallas 1851: 252; 

Plautia fimbriate Dallas 1851: 251; Stal 1864: 191; Fabricius 1887: 295; Distant 

1902: 180; Ahmad et al., 1974:34; Gross 1976:425; Hsiao et al., 1978; 327; Ahmad 

1979: 45; 1980: 135; Linnavuori 1982: 133.  

 Rhaphigaster rufoviridis Walker 1867: 364; Plautia crossota: Kirkaldy 1909: 124. 

Colouration: Body olivaceous green, densely to sparingly punctate with 

reddish brown punctuation except central area of head purplish; hemelytra 

except embolium purplish; antennae, legs and body venter yellowish green; 

eyes brown with reddish tinge; ocelli deep red; hemelytra membrane brown. 

Head: Paraclypei with parallel inner margin and as long as clypeus, rounded at 

apices; preocular distance as long as reminder of head; antennae with 2nd 

segment twice longer than 1st, antennal segments: I: 0.5 mm (0.3 -0.5 mm), II: 
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1.0 mm (0.8-1.0 mm), III: 1.3 mm (1.0-1.3 mm), IV: 1.4 mm (1.2-1.4 mm), V:  

1.5mm (1.3-1.5 mm), antennal segments formula I<II<III<IV<V; labium passing 

beyond metacoxae, length of labial segments: I:  0.8 mm (0.75-0.8 mm), II:  1.3 

mm (1.1-1.3 mm), III:  1.1 mm (1.0-1.1 mm), IV:  1.0 mm (0.9-1.1 mm), labial 

segments length formula I<IV<III<II; head length: 2.0 mm (1.7-2.0) mm; 

anteocular distance:  1.0 mm (0.9-1.0 mm); postocular region of head including 

eyes: 1.0 mm (0.8-1.1 mm); width of head across eyes:  2.6 mm (2.3-2.6 mm); 

interocular distance: 1.6 mm (1.4-1.6 mm); distance between ocelli 1.1 mm (0.95-

1.1 mm). 

Thorax: Pronotum convex dorsally, about 3X broader than its length, anterior 

margin slightly concave, humeral angle rounded, pronotum length: 2.2 mm 

(2.1-2.2 mm); pronotal width: 6.1 mm (5.8-6.1 mm); scutellum slightly 

triangular, longer than broad at base, apex rounded, scutellum length: 4.0 mm 

(3.6-4.0 mm); scutellum width: 4.0 mm (3.7-4.0 mm); scent gland ostiolar 

peritreme gradually narrowed laterad posterior margin basally slightly 

depressed, distance base scutellum-apex clavus: 2.75 mm (2.5-2.75 mm); apex 

clavus-apex scutellum: 1.4 mm (1.1-1.4 mm); distance scutellum apex to 

abdominal apex with mambrane:  3.0 mm (2.75-3.0 mm). 

Abdomen: Broad, connexiva slightly expose at rest, length of abdomen: 6.5 mm 

(5.5- 6.5 mm), width: 6.0 mm (5.7-6.0 mm); total body length male: 11.1 mm 

(10.6-11.1  mm); total body length female:  11.4 mm (10.9-11.4 mm). 

Male genitalia: Pygophore as broad as long, dorsal lateral lobes prominent,  

dorsoposterior margin medially deeply concave, ventral posterior margin 

slightly concave, medially sinuated; parameres with blade broad in basal half, 

with lateral lobe like processes; rounded at apices; inflated aedeagus with 

bilobed dorsal lateral membranous conjuncteval appendeges, small and broad, 

semisclerotized, narrow and carved downward at apices, median penial 

appendages, fused medially, elongated apically broadened, vesica slender tube 

like, extended beyond apex of penial plates (Plate 16. A, B, C). 
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Female genitalia: First gonocoxae widely separated, inner margin straight, 

posterior margin sinuate; 2nd gonocoxae medially fused, posterior margin 

straight; 9th paratergites with outer margin sinuated and concave, narrowly 

rounded at apices; spermathecal bulb oval, produced on one side into long 

beak like process, reaching up to distal flange, pump region slender, flanges 

distinct, median dilation spherical, elongate, proximal duct of spermatheca 

equal to distal duct of spermatheca (Plate 16. D, E). 

Material examined: Pakistan: KP: Swat: Parrai: 15. vi. 2014, 1♂, 5. ix. 2014, 1♀, 

17. v. 2015, 2♂ 1♀, 1. vi. 2015, 1♂ 1♀, 22. vii. 2016, 1♂, 28. viii. 2016, 1♂, 21. ix. 

2016, 2♂ 1♀; Barikot: 17. vi. 2014, 1♂ 1♀, 5. vii. 2014, 1♂, 19. v. 2015, 2♂ 1♀, 7. vi. 

2015, 1♂ 1♀, 10. viii. 2016, 1♂ 1♀; Kuza Bandai: 24. vii. 2014, 3♂ 1♀, 15. viii. 2014, 

2♂ 2♀, 21. vii. 2015, 1♂ 1♀, 5. viii. 2015, 1♀, 25. viii. 2016, 1♂ 1♀, 12. ix. 2016, 1♂ 

1♀; Madyan: 17. viii. 2014, 2♂ 1♀, 1. vii. 2015, 1♂ 1♀, 13. vii. 2016, 1♂, 17. viii. 

2016, 1♂; Kokarai: 16. vi. 2014, 1♂ 3♀, 16. vii. 2015, 1♂ 1♀, 12. v. 2016, 1♂ 1♀, 27. 

vii. 2016, 1♂. 

Other material: Ceylon 30. xi. 1907 TBF lodged at NIM Islamabad. 

Host plant: Rubus fruiticosus and Withania somnifera. 

Distribution: Pakistan, Afghanistan, Cambodia, China India Indonesia Japan, 

Malaysia Myanmar, Philippines, Singapore, Sri Lanka and Thailand. 

Remarks: New to district Swat. Earlier reported from Changa Manga and 

Islamabad (Ahmad, 1977). Kandhro et al., (2016) reported this species from 

Sindh: Tando Jam. Ahmad and Bajwa (2016) reported this species from 

Haripur. 
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Figure 4.16: Plautia fimbriata Fabricius 
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Plate 16: Plautia fimbriata Fabricius male and female genitalia 
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Genus Eysarcoris Hahn 1834 

Eysarcoris Hahn 1834: 66; Stal 1864: 135; 1872: 37; Douglas and Scott 1865: 74; 

Kirkaldy 1909: 82; China 1951:994; Stichel 1960-62: 79; Puchkov 1965: 218; Gross 

1975: 109; 1976: 921; Ahmad et al., 1974: 51; Ahmad 1979: 54; 1980: 137; Rolston 

and MacDonald 1979: 189; Linnavuori 1982: 89; Stollia Ellenrieder 1862: 149; 

Stal 1867: 510; 1876: 81; Hsiao et al., 1978: 306; Eusarcocoris Agassis 1846: 151; 

Analocus Stal 1872: 36; Neostellia Distant 1910: 480. 

Diagnostic Characters: Body elongately obovate, slightly convex above, 

slightly more than 2X longer than broad; Head broad, moderately bent 

downward, rounded at apex, paraclypei usually equal to or slightly longer 

than clypeus; basal antennal segment shorter; labium shorter not passing 

beyond metacoxae; pronotum slightly deflected anteriorly, humeral angle 

usually round or sometime produced; abdomen usually as broad as long, 

connexiva moderately expose at rest. 

Eysarcoris inconspicuous Herrich-Schaefer 1844 (Figure 4.17) 

Pentatoma inconspicuus Herrich-Schaefer 1844: 93; Eysarcoris pusillus Costa 1847: 

24; Eysarcoris misella Stal 1864: 135; Eysarcoris epistomalis Muls and Rey 1866: 

177; Eusarcocoris pseudoaeneus Jakovlev 1869: 117; Stollia misella Stal 1876: 82; 

Var. Eysarcoris simplex Puton 1881: 55; Eysarcoris inconspicuus Puton 1881: 55; 

Eusarcocoris inconspicuus Distant 1902: 167, 168; Eysarcoris inconspicuous 

Kirkaldy 1909: 82. 

Coloration: Head black with dark brown punctures; eyes reddish brown; ocelli 

dark red; basal antennal segments brownish yellow, last three segments dark 

reddish; pronotum brownish yellow, anterior region pale with two blackish 

brown callosities, posterior with greyish tinge, punctured; scutellum brownish 

yellow with two spots on basal angles, apically with greyish black tinge; 

clavus, corium brownish yellow; membrane hyaline. 
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Head: Head broad at apex, bent downwards, paraclypeal lobes longer, 

paraclypei not fused at apex; preocular distance longer than reminder of head; 

antennal segments: I: 0.25 mm (0.2 -0.25 mm), II: 0.40 mm (0.38-0.40 mm), III: 

0.3 mm (0.24-0.3 mm), IV: 0.47 mm (0.4-0.47 mm), V:  0.52 mm (0.45-0.52 mm), 

antennal segments formula I<III<II<IV<V; labium passing beyond procoxae, 

length of labial segments: I:  0.51 mm (0.43-0.51 mm), II:  0.76 mm (0.71-0.76 

mm), III:  0.23 mm (0.21-0.23 mm), IV: 0.36 mm (0.31-0.36 mm), labial segments 

length formula: III<IV<I<II; head length: 1.2 mm (0.9-1.2 mm); anteocular 

distance:  0.7 mm (0.6-0.7 mm); postocular region of head including eyes: 0.5 

mm (0.4-0.5 mm); width of head across eyes:  1.42 mm (1.34-1.42 mm); 

interocular distance: 0.9 mm (0.8-0.9 mm); distance between ocelli: 0.4 mm 

(0.36-0.4 mm). 

Thorax: Pronotum slightly deflected anteriorly, anterior margin slightly 

concave, lateral margin straight, humeral angle sub prominent, obtuse; 

pronotum length: 1.4 mm (1.2-1.4 mm); pronotal width: 3.1 mm (2.8-3.1 mm); 

scutellum triangular, scutellum length: 2.0 mm (1.7-2.0 mm); scutellum width: 

2.0 mm (1.8-2.0 mm); scent gland osteolar peritreme narrow and small, carved 

at apex; distance base scutellum-apex clavus: 0.7mm (0.5-0.7 mm); apex clavus-

apex scutellum: 1.4 mm (1.1-1.4 mm); distance scutellum apex to abdominal 

apex with membrane:  1.5 mm (1.35-1.5 mm). 

Abdomen: Round, connexiva slightly expose at repose, length of abdomen: 2.5 

mm (2.3- 2.5 mm), width: 3.0 mm (2.7-3.0 mm); total body length male: 5.1 mm 

(4.6-5.1 mm); total body length female:  6.1 mm (5.9-6.1 mm). 

Male genitalia: Pygophore longer than broad, dorsal lateral lobes truncated, 

dorsal opening oval; parameres bilobed, inner lobe broad, outer lobe leaf like; 

inflated aedeagus with cylindrical theca, a pair of ventral conjuncteval 

appendeges, sclerotized at apices, directed towards lateral sides, penial lobes 

elongated, sclerotized, free basally, vesica thick and long (Plate 17. A, B, C).  
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Female genitalia: First gonocoxae triangular, elongated, posterior margin 

straight; 2nd gonocoxae with straight anterior margin, posterior margin 

concave, fused medially; 8th paratergites triangular with convex posterior 

margin; 9th paratergites broadly rounded at apices, outer margin convex, not 

passing 8th paratergites; spermatheca with distinct flanges, spermathecal bulb 

round, median dilation elongate with oval shaped slightly sclerotized proximal 

dilation, pump region tube like and sclerotized, proximal duct of spermatheca 

subequal to distal duct of spermatheca (Plate 17. D, E).  

Material examined: Pakistan: KP: Swat: Shamozai: 11. v. 2014, 5♂ 3♀, 10. ix. 

2014, 1♂ 1♀, 18. v. 2015, 3♂, 7. vi. 2016, 1♂ 1♀, 23. vii. 2016, 2♂ 5♀, 29. viii. 2016, 

3♂ 1♀; Barikot: 17. vi. 2014, 2♂, 7. viii. 2014, 1♂ 1♀, 19. v. 2015, 4♂ 1♀, 7. vi. 2015, 

1♂ 1♀, 12. vii. 2016, 9♂ 11♀, 10. viii. 2016, 3♂; Kuza Bandai: 25. vii. 2014, 1♂ 1♀, 

10. viii. 2014, 2♂ 1♀, 25. vii. 2015, 1♂ 1♀, 8. viii. 2015, 1♂ 1♀, 12. ix. 2016, 1♀, 26. x. 

2016, 1♂ 1♀; Shakardara: 2. viii. 2014, 4♂ 2♀, 9. vii. 2014, 1♂ 1♀, 27. x. 2014, 4♂ 

3♀, 18. vii. 2015, 2♂ 1♀, 14. v. 2016, 2♀, 26. ix. 2016, 1♂ 3♀; Lalkoo: 8. vii. 2014, 1♂ 

1♀, 21. viii. 2014, 5♂ 9♀, 22. vi. 2015, 2♂, 9. viii. 2015, 1♂ 3♀, 23. viii. 2016, 1♂ 1♀; 

Madyan: 17. viii. 2014, 4♂ 1♀, 1. vii. 2015, 2♂ 1♀, 13. vii. 2016, 3♂ 1♀, 17. viii. 

2016, 2♀; Kalam: 18. vii. 2014, 1♂ 1♀, 3. vii. 2015, 3♂ 1♀, 16. vii. 2016, 1♂ 1♀; 

Khwazakhela: 20. vii. 2014, 3♂, 27. viii. 2014, 2♂ 4♀, 23. viii. 2015, 1♂ 1♀, 21. vii. 

2016, 1♂ 2♀; Malamjabba: 27. vii. 2014, 1♂ 1♀, 28. viii. 2014, 1♂ 3♀, 29. viii. 2015, 

2♀, 10. vi. 2016, 1♂ 3♀, 27. viii. 2016, 1♂. 

Distribution: Pakistan, India, Turkey, Mediterranean region, Central Asia and 

South Africa. 

Remarks: New to district Swat. Earlier reported from Sind, Baluchistan and 

Punjab on wheat and rice (Ahmad, 1977). 
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Figure 4.17: Eysarcoris inconspicuous Herrich-Schaefer 
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Plate 17: Eysarcoris inconspicuous male and female genitalia 
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Dolycoris Mulsant and Rey 1866 

Dolycoris Mulsant and Rey 1866: 161; Stal 1872:38; 1876:50; Atkinson 1888:30; 

Distant 1902: 159; Kirkaldy 1909: 58; Eva 1959:64; Tamanini 1959: 73; 

Linnavuori 1960: 17; Stichel 1960-62: 754; Pushkove 1965: 265; Fuente 1974: 185; 

Ahmad et al., 1974: 40.  

Diagnostic Characters: Head usually as long as broad, preoccular distance 

equal to reminder of the head; Labium long passing beyond metacoxae;  

pronotom with anterior margin concave, usually shorter than head length; 

scutellum longer than broad; scent gland ostioler peritreme short, ostiole long, 

evaporatoria present; 7th abdominal segment usually concave; connexiva 

usually expose at rest.  

Key to species of genus Dolycoris Mulsant and Ray of District Swat 

1. Body dorsal less punctate; proximal duct of spermatheca 3x longer than 

distal duct of spermatheca; 9th paratergites broad reaching upto  

posterior margin of 8th paratergites; ventral membranous conjuncteval 

appendeges broad and carved, apices sclerotized ……………indicus Stal 

- Body dorsal thickly punctate; proximal duct of spermatheca 2x longer 

than distal duct of spermatheca; 9th paratergites crossing posterior 

margin of 8th paratergites; ventral membranous conjuncteval 

appendeges sclerotized, spine like …………….…….. baccarum Linnaeus 

Dolycoris indicus Stal 1876 (Figure 4.18) 

Dolycoris indicus Stal 1876: 76; Atkinson 1888: 32; Horvath 1889: 31; Distant 

1902: 60; Kirkaldy 1909: 59; Stichel 1960-62: 758; Hoberland 1960: 57; Ahmad et 

al., 1974: 40; Ahmad 1976: 49; 1980: 136. 

Coloration: Head brownish yellow except lateral margin black, thickly 

punctured with black spots; eyes brown; ocelli dark red; antenna brownish 

yellow except base of 2nd, 3rd, 4th and 5th antennal segment black; pronotum 
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brownish yellow; scutellum brownish yellow, sparingly punctate with black, 

apex simple; clavus and corium with purplish red tinge, thickly puncture black; 

hemelytra membrane light and dark brown. 

Head: Somewhat deflected and pilosed, lateral lobes slightly longer than 

medially raised clypeus, narrowed at apex, preocular distance longer than 

clypeus; antennae with 2nd segment 1/2x longer than 3rd, antennal segments: I: 

0.6 mm (0.4 -0.6 mm), II: 1.1 mm (1.05-1.1 mm), III: 0.85 mm (0.75-0.85 mm), IV: 

1.2 mm (1.1-1.2 mm), V:  1.3 mm (1.25-1.3 mm), antennal segments formula 

I<III<II<IV<V; labium reaching 2nd abdominal venter with 3rd segment shorter 

than 2nd, length of labial segments: I:  1.1 mm (1.0-1.1 mm), II:  1.6 mm (1.5-1.6 

mm), III: 0.9 mm (0.85-0.9 mm), IV:  0.95 mm (0.9-0.95 mm), labial segments 

length formula III<IV<I<II; head length: 2.25 mm (2.05-2.25) mm; anteocular 

distance:  1.25 mm (1.2-1.25 mm); postocular region of head including eyes: 1.0 

mm (0.85-1.0 mm); width of head across eyes: 2.3 mm (2.15-2.3 mm); 

interocular distance:  1.5 mm (1.4-1.5 mm); distance between ocelli: 0.9 mm 

(0.85-0.9 mm). 

Thorax: Pronotum wider than its length, anterior margin U shaped with 

anterior angle tooted, directed anteriod,  humral angles round, pronotum 

length: 2.1 mm (1.8-2.1 mm); pronotal width:  5.75 mm (5.25-5.75 mm); 

scutellum longer than broad at base, apical lobe rounded, scutellum length: 

4.25 mm (3.65-4.25 mm); scutellum width: 3.5 mm (3.05-3.5 mm); scent gland 

ostiole large and oval, ostiolar peritreme elongate with apex acute; distance 

base scutellum-apex clavus: 2.5 mm (2.25- 2.5 mm); apex clavus-apex 

scutellum: 1.8 mm (1.3-1.8 mm); distance scutellum apex to abdominal apex 

with membrane:  3.15 mm (3.0-3.15 mm). 

Abdomen: Broad, connexiva exposed at rest, convex; membrane of hemelytra 

longer than abdomen; length of abdomen: 6.7 mm (5.5-6.7 mm); width: 5.5 mm 

(5.0-5.5 mm); total body length male: 11.0 mm (10.5-11.0 mm); total body length 

female 11.75 mm (11.0-11.75 mm). 
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Male genitalia: Pygophore with dorsal posterior margin concave, medially 

straight with lateral spines, ventral posterior margin deeply sinuate; parameres 

F shaped, blade broad with apex pointed, outer margin convex, inner margin 

concave with thumb like process at base; inflated aedeagus with long theca, a 

pair of elongate and pointed dorsal thecal appendages, elongate peniel lobe, 

vesical carved and elongate (Plate 18. A, B, C). 

Female genitalia: First gonocoxae broad, anteriorly widely separated; 2nd 

gonocoxae longer than broad; 8th paratergites triangular, 9th paratergites 

elongate with apices lobe like, reaching posterior margin of 8th paratergites; 

spermathecal bulb small and round, pump region short, with prominent 

flanges, median dilation narrowed, proximal duct of spermatheca about 3X 

longer than distal duct of spermatheca (Plate 18. D, E). 

Material examined: Pakistan: KP: Swat: Shamozai: 1. vi. 2014, 1♂ 1♀, 7. vi. 

2016, 2♂ 7♀; Parrai: 5. ix. 2014, 1♂ 3♀, 17. viii. 2015, 2♂ 2♀; Barikot: 17. vi. 2014, 

2♂ 1♀, 15. v. 2015, 2♂ 4♀; Bagh Deri: 9. viii. 2014, 1♂ 3♀, 3. ix. 2016, 2♂ 1♀; Kuza 

Bandai: 8. viii. 2014, 2♂ 5♀, 12. ix. 2016, 2♂ 1♀; Shakardara: 9. vii. 2014, 1♂ 1♀, 26. 

ix. 2016, 1♂ 1♀; Ashary: 7. vii. 2014, 7♂ 1♀, 20. vii. 2016, 1♂ 1♀; Bar Shawar: 1. ix. 

2014, 3♀, 31. viii. 2015 1♂ 1♀; Lalkoo: 21. viii. 2014, 2♂ 2♀, 22. vi. 2015, 2♂ 1♀; 

Madyan: 17. viii. 2014, 1♂ 1♀, 17. viii. 2016, 1♂ 2♀; Kalam: 18. vii. 2014, 3♂ 1♀, 3. 

vii. 2015, 2♂ 5♀; Bahrain: 22. viii. 2014, 1♂ 1♀, 2. vii. 2015, 1♂ 1♀; Khwazakhela: 

14. vi. 2015, 2♂ 1♀; Charbagh: 3. viii. 2016, 5♂ 3♀; Malamjabba: 21. vi. 2014, 2♂ 

1♀, 29. viii. 2015, 8♂ 1♀; Kokarai: 8. ix. 2014, 3♂ 3♀, 12. v. 2016, 1♂ 1♀; 

Marghazar: 29. viii. 2014, 8♂ 11♀, 4. vii. 2015, 1♂ 2♀; Totano Bandai: 6. vii. 2015, 

1♂ 1♀, 17. ix. 2016, 1♂ 1♀. 

Other material: Bihar 26. iii. 1927 Ejaz Hassan lodged at NIM Islamabad. 

Host plant: Thlaspi arvense L., Triticum vulgare and Verbascum thapsus 

Distribution: Pakistan, India and Sri Lanka. 
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Remarks: Already reported from Swat (Ahmad, 1977). This species is also 

reported from Mardan, Chamga Manga, Abbottabad, Baloakot, Kaghan, Naran, 

Mansehra and Quatta on Amaranthus viridis, Oryza sativa, Medicago sativa and 

Xanthium strumarium (Ahmad, 1977).  Kandhro et al., (2016) reported this 

species from Sindh: Tando Jam. Ahmad and Bajwa (2016) reported this species 

from Haripur. 
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Figure 4.18: Dolycoris indicus Stal 
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Plate 18: Dolycoris indicus Stal male and female genitalia 
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Dolycoris baccarum Linnaeus 1761 (Figure 4.19) 

Cimex baccarum Linnaeus 1761: 249 & 928; Cimex nebulosa Poda 1761: 8; Cimex 

verbasci DeGeer 1773: 257; Cimex subater Harris 1781:  90; Cimex albidus Gmelin 

1789: 2161; Aelia depressa Westwood 1837: 32; Pentatoma inconcisa Walker 1867: 

301; Dolycoris baccarum Reuter 1880: 128; Dolycoris baccarum Distant 1902: 159. 

Coloration: Head brownish yellow except lateral margin black, thickly 

punctured with black spots; eyes brown red with yellow border; ocelli dark 

red; antenna black except base of all antennal segment brownish yellow; 

pronotum dark yellow with black spots and yellowish hairs, two anterior 

callosities; scutellum brownish yellow with black punctures; clavus and corium 

thickly puncture black, anterior of costal margin pale yellow; hemelytra 

membrane light and dark brown. 

Head: Somewhat deflected, lateral lobes equal to medially raised clypeus, 

narrowed at apex; antennal segments: I: 0.5 mm (0.4 -0.5 mm), II: 1.1 mm (1.05-

1.1 mm), III: 0.85 mm (0.65-0.85 mm), IV: 1.2 mm (1.05-1.2 mm), V:  1.25 mm 

(1.1-1.25 mm), antennal segments formula: I<III<II<IV<V; labium reaching 

metacoxae with 3rd segment shorter than 2nd, length of labial segments: I:  1.1 

mm (1.05-1.1 mm), II:  1.5 mm (1.3-1.5 mm), III: 0.95 mm (0.85-0.95 mm), IV:  0.9 

mm (0.87-0.9 mm), labial segments length formula IV<III<I<II; head length: 2.1 

mm (2.05-2.1) mm; anteocular distance:  1.1 mm (1.0-1.1 mm); postocular region 

of head including eyes: 1.0 mm (0.85-1.0 mm); width of head across eyes: 2.1 

mm (2.05-2.1 mm); interocular distance:  1.4 mm (1.2-1.4 mm); distance between 

ocelli: 0.8 mm (0.65-0.8 mm). 

Thorax: Pronotum bent downward anteriorly, anterior margin U shaped with 

anterior angle produced as minute tubercles, directed anteriod,  humral angles 

blunt, pronotum length: 2.3 mm (1.9-2.3 mm); pronotal width:  5.65 mm (5.25-

5.65 mm); scutellum longer than broad at base, apical lobe subtriangular, 

scutellum length: 4.45 mm (3.95-4.45 mm); scutellum width: 3.6 mm (3.15-3.6 

mm); scent gland osteolar peritreme small, slightly raised, medially sinuate 
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with apex subacute, evaporatorium well developed broad; distance base 

scutellum-apex clavus: 2.4 mm (2.25- 2.4 mm); apex clavus-apex scutellum: 1.7 

mm (1.4-1.7 mm); distance scutellum apex to abdominal apex with membrane:  

3.35 mm (3.0-3.35 mm). 

Abdomen: Broad with connexiva exposed at rest; membrane of hemelytra 

passing abdomen; length of abdomen: 5.2 mm (4.7-5.2 mm); width: 6.1 mm 

(6.0-6.1 mm); total body length male: 10.3 mm (10.0-10.3 mm); total body length 

female: 11.25 mm (10.4-11.25 mm). 

Male genitalia: Pygophore as broad as long, dorsal opening small, 

dorsomedial surface broadly concave; parameres F shaped; inflated aedeagus 

with long theca, a pair of ventral membranous conjuncteval appendeges, 

sclerotized, a pair of sclerotized medial penial lobe, vesica elongate, not passing 

ventral membranous conjuncteval appendeges  (Plate 19. A, B, C). 

Female genitalia: First gonocoxae quadrangular, medially widely separated; 

2nd gonocoxae longer than broad, medially fused; 8th paratergites broad and 

triangular; 9th paratergites elongate, lobed, passing posterior margin of 8th 

paratergites; spermathecal bulb rounded, pump region short and tube like, 

flanges distinct, median dilation small and narrowed, proximal duct of 

spermatheca about 2X longer than distal duct of spermatheca (Plate 19. D, E). 

Material examined: Pakistan: KP: Swat: Shamozai: 15. v. 2015, 1♂, 22. vii. 2016, 

1♂ 1♀; Parrai: 5. ix. 2014, 1♂ 3♀, 17. v. 2015, 2♂ 2♀; Barikot: 17. vi. 2014, 2♂ 1♀, 

12. vii. 2016, 1♂ 1♀; Bagh Deri: 9. viii. 2014, 1♂ 3♀, 26. vii. 2016, 1♀; Kuza Bandai: 

22. vii. 2014, 1♂ 1♀, 12. ix. 2016, 2♂ 1♀; Shakardara: 2. viii. 2014, 2♀, 18. vii. 2015, 

1♂ 1♀; Ashary: 7. vii. 2014, 7♂ 1, 20. vii. 2016, 1♂ 1♀; Bar Shawar: 2. vi. 2014, 1♀, 

17. ix. 2015, 2♂ 6♀; Lalkoo: 8. vii. 2014, 2♂ 2, 23. viii. 2016, 2♂ 2♀; Madyan: 17. 

viii. 2014, 1♂ 1, 1. vii. 2015, 1♂ 1♀, 13. vii. 2016, 5♂ 1♀; Kalam: 18. vii. 2014, 3♂ 

1♀, 3.vii.2015, 2♂ 5♀, 16. vii. 2016, 1♂ 1♀; Bahrain: 16. vii. 2014, 1♂, 14. vii. 2016, 

5♂ 1♀; Khwazakhela: 6. vi. 2014, 2♂ 1♀; Charbagh: 17. vi. 2016, 1♂ 1♀; 

Malamjabba: 29. viii. 2015, 8♂ 1♀, 10. vi. 2016, 2♂ 1♀; Kokarai: 8. ix. 2014, 3♂ 3♀, 
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27. vii. 2016, 1♂ 1♀; Marghazar: 22. vi. 2014, 2♂ 1♀, 4. vii. 2015, 1♂ 2♀; Totano 

Bandai: 6. vii. 2014, 2♂ 1♀, 6. vii. 2015, 17. ix. 2016, 1♂ 1♀. 

Host plant: Thlaspi arvense L. 

Distribution: Pakistan, India and Sri Lanka. 

Remarks: New to district Swat. Earlier reported from Gilgit (Ahmad, 1977). 
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Figure 4.19: Dolycoris baccarum Linnaeus 
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Plate 19: Dolycoris baccarum Linnaeus male and female genitalia 
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Subfamily Podopinae Amyot and Serville 1843 

Antenniferrous tubercles large; pronotum with lateral margin toothed; 

scutellum large reaching apex of abdomen;  

Genus Scotinophara Stal 1867 

Scotinophara Stal 1867: 502; Podops Distant 1902: 72; Scotinophara Schouteden 

1903: 120. 

Diagnostic characters: Dorsal of the body dark with ventral surface more 

darker, head black; body ovate and more or less convex; head broad, central 

lobe raised posteriorly, paraclypeal lobes longer or sometime shorter than 

central lobe, never attached in front; eyes pedunculate; antenniferous tubercles 

prominent from above, pointed anteriorly; labium long; pronotum with 

anterolateral processes elongate spine like, with apex projecting in different 

direction; scutellum as long or slightly shorter than abdomen, contracted before 

middle, covering the membrane of corium, leaving hemelytra free;  

Scotinophara ochracea Distant 1901 (Figure 4.20) 

Podops ochracea Distant 1901: 241; Podops ochracea Distant 1902: 241; Scotinophara 

ochracea Kirkaldy 1909: 235. 

Coloration: Head black with thick golden yellow pubescence, eyes reddish 

black, ocelli yellow, antennae dark brownish with yellow ting; pronotum dark 

brown with hairs, densely punctured, anterior spine black; scutellum, clavus 

and corium concolorous to pronotum, punctured dark brown;  

Head: Broad, lateral lobes slightly longer than slightly raised medial lobe, 

lateral lobes not meeting in front; antenniferous tubercles acute and visible; 

antenne short, antennal segments: I: 0.24 mm (0.21 -0.24 mm), II: 0.19 mm (0.17-

0.19 mm), III: 0.41 mm (0.4-0.41 mm), IV: 0.71mm (0.7-0.71 mm), V: 0.71  mm 

(0.7-0.71 mm); antennal segments formula: II<I<III<IV=V; labium reaching 
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metacoxae, length of labial segments: I: 0.34 mm (0.32-0.34 mm), II: 0.65 mm 

(0.63-0.65 mm), III: 0.44 mm (0.43-0.44 mm), IV: 0.5 mm (0.47-0.5 mm); labial 

segments length formula: I<III<IV<II; head length: 0.8 mm (0.76-0.8 mm); 

anteocular distance: 0.48  mm (0.46-0.48 mm); postocular region of head 

including eyes: 0.32 mm (0.31-0.32 mm); width of head across eyes: 1.4 mm 

(1.2-1.4 mm); interocular distance: 0.9 mm (0.8-0.9 mm); distance between 

ocelli: 0.49 mm (0.47-0.48 mm). 

Thorax: Pronotum somewhat deflected anteriorly,  anterior margin concave, 

anterior angle produced into spines, anteriorly directed, humeral angles with 

short obtuse spine, pronotum length: 1.5 mm (1.47-1.5 mm); pronotal width: 

0.36 mm (0.35-0.36 mm); scutellum longer reaching apex of abdomen, apex U 

shaped, scutellum length: 4.0 mm (3.8-4.0 mm); scutellum width: 2.4 mm (2.3-

2.4 mm); scent gland ostiolar opening with narrow apex; distance base 

scutellum-apex clavus: 1.1 mm (0.9-1.1 mm); apex clavus-apex scutellum: 3.0  

mm (2.9-3.0 mm); distance scutellum apex to abdominal apex with membrane: 

4.2 mm (3.0-4.2 mm). 

Abdomen: Abdomem convex medially and flattened laterally; connexiva 

exposed at rest, convex; membrane of hemelytra slightly passing beyond 

abdomen apex: length of abdomen: 3.1 mm (3.0-3.1 mm) width: 3.6 mm (3.4-3.6 

mm);total body length male 6.1 mm (5.9-6.1  mm); total body length female: 6.8 

mm (6.4-6.8 mm). 

Male genitalia: Pygophore longer than broad, dorsal lateral lobes narrow, 

ventral posterior margin concave; parameres with short stem, blade broad, 

outer margin convex, inner margin concave and sinuate; inflated aedeagus 

with sub oval theca, medial dorsal membranous conjuncteval appendeges 

single, dorsol lateral membranous conjuncteval appendeges, paired, 

semisclerotized, medial penial appendages, sclerotized, vesica long (Plate 20. 

A, B, C). 
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Female genitalia: First gonocoxae rectangular shaped, posterior margin 

concave, medially separated; 2nd gonocoxae fused medially, with posterior 

margin concave; 8th paratergites large and triangular; 9th paratergites elongate 

with apices lobed, reaching posterior margin of 8th paratergites; spermathecal 

bulb oblong with single small process; pump region tube like, with prominent 

flanges, median dilation elongate, distal duct of spermatheca shorter than 

proximal duct of spermatheca (Plate 20. D, E). 

Material examined: Pakistan: KP: Swat: Barikot: 18. v. 2014, 1♂ 1♀, 17. vi. 2014, 

2♂ 1♀, 7. viii. 2014, 1♂, 21. v. 2015, 1♂ 1♀, 5. vi. 2015, 1♂, 10. vii. 2015, 2♂ 1♀, 23. 

x. 2015, 1♀, 12. vii. 2016, 1♂ 3♀, 9. ix. 2016, 1♂ 1♀; Kuza Bandai: 22. vii. 2014, 1♀, 

24. vii. 2014, 1♀, 4. viii. 2014, 1♂ 2♀, 18. viii. 2014, 1♀, 21. vii. 2015, 1♂, 5. viii. 

2015, 1♀, 2. v. 2016, 1♂ 1♀, 18. vii. 2016, 1♀, 26. x. 2016, 1♀. 

Distribution: Pakistan, India, Thailand, Philippines. 

Remarks: New to Pakistan 
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Figure 4.20: Scotinophara ochracea Distant 
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Plate 20: Scotinophara ochracea Distant male and female genitalia 
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Family Scutelleridae Leach 1815 

Body oval; head triangular, central lobe usually longer than lateral lobes, 

eyes prominent, ocelli present; antennae with five segments; labium long 

reaching metacoxae; scutellum shields like covering abdomen; tarsi with three 

segments covered with bristles; phytophagous.  

Key to subfamilies of Scutelleridae of District Swat 

1. Head elongated; preocular distance of head 4x or more longer than 

postocular distance; base of antenna covered by anterior margin of 

prosternum; stridulatory patch on abdominal venter; spermathecal duct 

long and twisted, medial dilation absent; vesica very long and 

coiled………………………………………………………...…….… Hoteinae 

- Head broad; preocular distance of head 2x longer than postocular 

distance; base of antenna not as above; stridulatory patch absent; 

spermathecal duct small, straight with dilation; vesica short and 

uncoiled……………………………………………………...……Elvisurinae 

Subfamily Hoteinae Mulsant and Rey 1865 

Paraclypeal lobes slightly shorter than clypeus; meso and metasterna 

without medial groove; scent gland with well-developed ostiole and peritreme;  

Genus Hotea Amyot and Serville 1843 

Hotea Amyot and Serville 1843: 41; Stal 1873: 24; Schouteden 1903: 63, 64; 

Kirkaldy 1909: 276. 

Diagnostic characters: Body convex dorsally and ventrally; clypeus longer 

than paraclypeal lobes, scent gland ostiole narrow; vesica very long, coiled, 

slender and flexible, parameres broad apically; spermathecal duct long, 

twisted, with many convolutions and no dilation, bulb simple globular and 

terminal. 
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Hotea curculionoides Herrich-Schaeffer 1836 (Figure 4.21) 

Pachycoris curculionoides Herrich-Schaeffer 1836: 106; Hotea curculionoides 

Vollenhoven 1863: 37; Distant, 1902: 65; Kirkaldy, 1909: 276; Pachycoris 

punctulatus Germar 1839: 105; Dallas, 1851: 39; Kirkaldy, 1909: 276; Hotea nasuta 

Walker, 1867: 58; Kirkaldy, 1909: 276 

Coloration: Body brown, thickly punctuate; head beneath black; lateral 

pronotal angles piceous; antennae ochraceous.  

Head: Triangular, lateral lobes smaller than central lobe, lateral margins 

crenulate; antennae attached near eyes on ventral side, antennal segments: I: 0.8 

mm, II: 0.6 mm, III: 0.4 mm, IV: 0.89 mm, V: 1.15 mm, antennal segments 

formula; III<II<I<IV<V; labium rests in furrow at resting phase, length of labial 

segments: I:  0.7 mm, II: 1.6 mm, III: 0.4 mm, IV: 0.8 mm, labial segments length 

formula: III<I<IV<II; head length: 2.8 mm; anteocular distance: 2.1 mm; 

postocular region of head including eyes: 0.6 mm; width of head across eyes: 

2.6 mm; interocular distance: 1.9 mm; distance between ocelli 1.3 mm. 

Thorax: Pronotum convexed, anterior margin straight, angles produced 

obtusely, lateral margin straight, posterior margin straight, pronotum length: 

2.9 mm; pronotal width 6.8 mm; Scutellum convexed, as long as broad, apically 

rounded, scutellum length: 5.1 mm; scutellum width: 6.2 mm; scent gland 

ostiole elongate, evaporatorial surface highly wrinkled, extended up to 

mesothorax. 

Abdomen: Convexed medially, spiracles present on 3rd to seventh segment, a 

pair of trichobothria located posterior to spiracles on each lateral side; length of 

abdomen: 4.4 mm; width: 5.5 mm; total body length male: 10.1 mm; total body 

length female: 11.3 mm. 

Male genitalia: Pygophore broader, lateral and posterior margin round, 

ventral side punctured; aedeagus with elongated phallotheca, vesica long, 
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selender and flexible; paramere triangular and broad apically (Plate 21. A, B, 

C).  

Female genitalia: First gonocoxae triangular with lateral margins round, 

posterior margin straight; 8th paratergites triangular with straight posterior 

margin; 9th paratergites with posterior margin round; spermathecal bulb oval, 

spermathecal duct long with many convolutions without dilation (Plate 21. D, 

E). 

Material examined: Pakistan: KP: Swat: Shamozai: 31. vii. 2015, 1♀; Barikot: 29. 

vi. 2015, 1♀; Kuza Bandai: 2. v. 2016, 1♂ 2♀. 

Host plant: Dodonaea viscosa L. 

Distribution: Pakistan, China, Myanmar, Cambodia, South India, Sri Lanka, 

Bangladesh, Vietnam, Philippines and Indonesia. 

Remarks: New to district Swat. Earlier reported from Islamabad and 

Rawalpindi (Ahmad, 1977). 
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Figure 4.21: Hotea curculionoidesHerrich-Schaeffer 
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Plate 21: Hotea curculionoides male and female genitalia 
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Subfamily Elvisurinae Stal 1872 

Paraclypeal lobes slightly shorter than clypeus; pronotum and scutellum 

slightly convexed at base; meso and metasterna with medial groove; peritreme 

reduced; abdomen with medial grove on ventral side. 

Genus Solenosthedium Spinola 1837 

Solenosthedium Spinola 1837: 360; Vollenhoven 1863: 4; Kirkaldy 1909: 311; 

Cimex lynceus Fabricius 1794; Solenostethium Amyot and Serville 1843: 26; 

Schouteden 1903: 8; 1904: 8 

Diagnostic characters: Body oval; antenna with 3rd segment double of 2nd; 

preocular distance 2X longer than reminder of head; meso and metasterna with 

a central broad longitudinal groove with distinctly raised margin, sternum and 

abdomen sulcated, abdomen flat ventrally; first and second conjuncteval 

appendages fused basally, distally bifurcated; spermatheca with well-

developed flanges. 

Solenosthedium rubropunctatum Guerin 1838 (Figure 4.22) 

Scutellera rubropunctata Guerin 1838: 157; Solenostedium rubropunctatum Vollen 

hoven 1863: 4; Kirkaldy 1909: 311; Solenostethium rubropunctatum Distant 1902: 

40 

Coloration: Dorsal of the body purplish brown or dark castaneous, punctured; 

pronotum with seven round orange to brown spots, one near each anterior 

angle, two on each lateral side and one at middle; antennae and labium except 

basal segment, tibiae and tarsomeres black, Basal labial and antennal segment, 

head beneath, sternum, coxae, femora and abdomen ochraceous brown. 

Head: Triangular, lateral lobes longer than central lobe, lateral margins slightly 

sinuated; antennae attached ventral side beside eyes, antennal segments: I: 0.9 

mm, II: 0.6mm, III: 1.34 mm, IV: 1.8 mm, V: 1.85 mm, antennal segments 
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formula; II<I<III<IV<V; labium rests in furrow at resting phase, length of labial 

segments: I:   1 mm, II: 2.3 mm, III: 2.1 mm, IV: 1.8 mm, labial segments length 

formula: I<IV<III<II; head length: 3.5 mm; anteocular distance: 1.9 mm; 

postocular region of head including eyes: 0.74 mm; width of head across eyes: 

4.1 mm; interocular distance: 2.4  mm; distance between ocelli: 1.5 mm. 

Thorax: Pronotum convexed, anterior margin sinuate, lateral and posterior 

margin straight, pronotum length: 5.1 mm; pronotal width:  10.4 mm; 

Scutellum convexed, as long as broad, apically rounded, number of spots on 

scutellum in male ten while in female eight, six spots near basal margin and 

rest at middle, scutellum length: 10.65 mm; scutellum width: 9.85 mm; scent 

gland ostiole broad, peritreme short and flap like, evaporatorial surface highly 

wrinkled, extended up to the half region of mesothorax. 

Abdomen: Sulcated medially up to VI venter, spiracles present on 3rd to 

seventh segment and on 8thparatergites, a pair of trichobothria located 

posterior to spiracles on each lateral side except 8th paratergites, a band of thick 

and small hairs on sub lateral side; length of abdomen: 8.2 mm; width: 8.9 mm; 

total body length male: 16.6 mm; Total body length female: 18.4 mm. 

Female genitalia: First pair of gonocoxae narrow; 8th paratergites large in size; 

9th paratergites leaf shaped with swollen anterior margin; spermathecal bulb 

elongated, slightly depressed medially, flanges distinct and disc shaped, 

medial dilation spherical, proximal duct longer than distal duct of spermatheca 

(Plate 22. D, E). 

Material examined: Pakistan: KP: Swat: Barikot: 12. viii. 2014, 1♂ 1♀. 

Host plant: Justicia adhatoda L. 

Distribution: Pakistan, India and China. 

Remarks: New to district Swat. Earlier reported from Islamabad and 

Rawalpindi (Ahmad, 1977) 
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Figure 4.22: Solenosthedium rubropunctatum Guerin 

 



 

143 
 

 

Plate 22: Solenosthedium rubropunctatum Guerin female genitalia 
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Family Reduviidae Latreille 1807 

Body large rarely small; head elongate; antennae with four segments, 

basal segment slender; labium short and thick usually with three segments; 

pronotum with a distinct constriction, usually with a calli; scutellum triangular; 

scent gland evaporatory region reduced or absent; predacious. 

Subfamily Harpactorinae Amyot and Serville 1843 

Key to genera of Subfamily Harpactorinae of District Swat 

1. Body with large and small spines …………………….……….. Polididus 

- Body without spines……………………………………………..………… 2 

2. Anterior femora slender without tubercles, body red……….. Rhynocoris 

-  Anterior femora incrassate and nodulose…………………… Scipinia  

Genus Scipinia Stal 1861 

Scipinia Stal 1861: 137; Distant 1904: 384; Maldonado Capriles 1990: 293. 

Diagnostic characters: Body elongated; head elongated, with three spine on 

lateral sides and small spines around, preocular distance shorter than posterior 

of head including eyes; basal segment of antennae equal or a little longer than 

head; pronotal anterior with four long and  many small spines, posterior side 

simple, humeral angles produced; scutellum with subround apex; anterior 

femora armed with spines, with apices nodulose; abdomen elongate. 

Scipinia horrida  Stal 1859 (Figure 4.23) 

Sinea javanensis Amyot and Serville 1843: 376. Sinea horrida Stal 1859: 262. Sinea 

peltastes Dohrn 1860: 406. Scipinia horrida Stal 1861: 138; Distant 1904: 384; 

Maldonado Capriles 1990: 293; Ambrose 1999: 28; Scipinia javanensis Stal 

1874:15; Irantha javanica Breddin 1909: 306.  

Coloration: Body brown; membrane moderate yellow; clavus drak. 
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Head: Elongate, clypeus a little longer than paraclypei; antennae with basal 

segment longest, antennal segments: I: 2.4 mm (2.3 -2.4 mm), II: 1.1 mm (0.95-

1.1 mm), III: 1.35 mm, IV: 1.45 mm, antennal segments formula: II<IV<III<I; 

length of labial segments: I: 1.35 mm (1.15-1.35 mm), II:  0.95 mm (0.85-0.95 

mm), III:  0.5 mm (0.45-0.5 mm), labial segments length formula: III<II<I; head 

length: 2.45 mm (2.05-2.45 mm), anteocular distance: 0.75 mm (0.65-0.75 mm); 

postocular region of head including eyes: 1.7 mm (1.45-1.75 mm); width of 

head across eyes:  1.1 mm (1.0-1.1 mm), interocular distance:  0.65 mm (0.6-0.65 

mm); distance between ocelli: 0.55 mm (0.5-0.55 mm). 

Thorax: Pronotum broad armed with spine, anterior margin concave, , humeral 

angle acutely produced; pronotum length: 2.5 mm (2.25-2.5 mm); pronotal 

width:  2.75 mm (2.4-2.75 mm); scutellum broad with subrounded apex, 

scutellum length: 0.7 mm (0.5-0.7 mm); scutellum width: 1.0 mm (0.75-1.0 mm); 

distance scutellum apex to abdominal apex with membrane: 5.5 mm (4.9-5.5 

mm). 

Abdomen: Connvexiva expose at rest; membrane of hemelytra passing beyond 

abdomen in male, Total body length male: 9.8 mm (9.7-9.8 mm); total body 

length female:  11.0 mm (10.7-11.0 mm). 

Material examined: Pakistan: KP: Swat: Barikot: 18. v. 2014, 2♂ 7♀, 7. viii. 2014, 

1♀, 15. v. 2015, 2♂ 1♀, 21. vi. 2015, 1♂ 1♀, 21. viii. 2015, 2♂, 6. ix. 2016, 3♂ 1♀; 

Kuza Bandai: 23. vii. 2014, 2♂ 5♀, 4. viii. 2014, 1♂, 17. vii. 2015, 2♂ 2♀, 8. viii. 

2015, 1♂, 2. v. 2016, 3♂, 26. x. 2016, 1♂ 1♀; Shakardara: 23. v. 2014, 2♂, 9. vii. 

2014, 1♂ 3♀, 27. x. 2014, 2♀, 15. vi. 2015, 1♂ 1♀, 5. ix. 2015, 1♀; Ashary: 9. viii. 

2014, 1♂ 2♀, 3. ix. 2015, 1♀, 3. ix. 2016, 1♂ 3♀; 

Other material: Imtiaz Ahmad 14. xii. 1979 lodged at NHMUK 

Host plant: Cannabis sativa 

Dstribution: Pakistan, India Sri Lanka, Myanmar, Philippines. 
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Remarks: The species is reported first time from Swat. Afzal (2006) reported 

the species from Islamabad. 

 

 

Figure 4.23: Scipinia horrida  Stal 
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Genus Rhynocoris Hahn 1834 

Reduvius Fabricius 1775: 729; Rhynocoris Hahn 1834: 20; Maldonado Capriles 

1990: 273; Ambrose 1999: 21; Harpactor Amyot and Serville 1843: 364; Distant 

1904: 332; 1910: 203; Jeannel 1919: 310; Scotarpax Amyot and Serville 1843: 405; 

Rhinocoris Kolenati 1857: 42; Coranideus Reuter 1881: 295, 296. 

Diagnostic characters: Body oblong or elongate; head about twice longer than 

broad, preocular distance equal to or shorter than reminder of head including 

eyes, without spines; basal antennael segment equal to or longer than head; 

pronotum constricted before middle with anterior lobe shorter than posterior, 

humeral angles round; apex of scutellum subacute; abdomen elongate; 

connexival margin smooth. 

Rhynocoris marginatus Fabricius 1794 (Figure 4.24) 

Reduvius marginatus Fabricius 1794: 196; Rhinocoris marginatus Stal 1866: 283; 

Chaudhry et al., 1970: 97; Ambrose 1999: 27; Chirillus marginatus Stal 1874: 39; 

Harpactor marginatus Reuter 1881: 293; Distant, 1903: 205; 1904: 332; Paiva, 1918: 

10; Sycanus militaris Kirby 1891: 119; Rhynocoris marginatus Maldonado Capriles 

1990: 284. 

Coloration: Body dark red except antennae, eyes, scutellum, inner areas of 

corium, membrane of hemelytra, apical 2/3 of tibiae violaceous black; disk of 

sternum, coxae, trochanters, anterior lobe of pronotum reddish ochraceus; 

ocelli pinkish. 

Head: Elongate, clypeus slightly longer than paraclypei; antennae with basal 

segment longer than remining segments, antennal segments: I: 3.9 mm (3.75 -

3.9 mm), II: 2.5 mm ( mm), III: 1.85 mm (1.75-1.85 mm), IV: 3.15 mm (3.1-3.15 

mm), antennal segments formula III<II=IV<I; labium with 2nd segment longest, 

length of labial segments: I: 2.0 mm (mm), II:  3.0 mm (2.75-3.0 mm), III:  1.0 

mm (0.8-1.0 mm), labial segments length formula: III<I<II; head length: 4.3 mm 
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(4.2-4.3 mm); anteocular distance:  1.8 mm (mm); postocular region of head 

including eyes: 2.5 mm (2.45-2.5 mm); width of head across eyes:  1.95 mm (1.9-

1.95 mm); interocular distance:  1.1 mm (1.1-1.15 mm); distance between ocelli: 

0.85 mm (0.8-0.85 mm). 

Thorax: Pronotum broad, posterior lobe granulate, anterior margin concave 

with angles acute directed laterally, posterior margin convex, humeral angle 

round; pronotum length: 4.75 mm (4.7-4.75 mm); pronotal width:  5.75 mm (5.7-

5.75 mm); scutellum broad with subacute apex, scutellum length: 1.75 mm (1.5-

1.75 mm); scutellum width: 2.25 mm (2.0-2.25 mm); base scutellum apex clavus: 

1.5 mm , apex clauvs apex corium: 3.75 mm, apex corium apex membrane: 6.2 

mm, distance scutellum apex to abdominal apex with membrane: 9.5 mm (8.7-

9.5 mm). 

Abdomen: Connvexiva expose at rest; membrane of hemelytra passing beyond 

abdomen, total body length male: 9.8 mm (9.7-9.8 mm); total body length 

female:  11.0 mm (10.7-11.0 mm). 

Material examined: Pakistan: KP: Swat: Shamozai: 11. viii. 2014, 1♂, 31. vii. 

2015, 2♂, Parrai: 8. vi. 2015, 1♂ 1♀; Barikot: 12. viii. 2014, 1♂; Bagh Deri: 26. vii. 

2015, 1♀. 

Other material: Delhi 22. iv. 1938 Chaudhry, lodged at NIM Islamabad. 

Host plant: Solanum lycopersicum 

Distribution: Pakistan, India, SriLanka 

Remarks: New record from District Swat. Afzal (2006) reported the species 

from Texla Punjab.  
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Figure 4.24: Rhynocoris marginatus Fabricius 
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Rhynocoris fuscipes Fabricius 1804 (Figure 4.25) 

Material examined: Pakistan: KP: Swat: Barikot: 1♂ 1♀, 12. vii. 2016, 1♂ 1♀, 6. 

ix. 2016, 2♂ 1♀; Shakardara: 5. ix. 2015, 1♀; Ashary: 3. ix. 2016, 1♀; 

Other material: Hambantota 6. ii. 1909 TBF lodged at NIM Islamabad. 

Host plant: Solanum lycopersicum 

Distribution: Pakistan, India, Japan, Taiwan. 

Remarks: New to District Swat. Earlier reported from Punjab (Afzal 2006). 
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Figure 4.25: Rhynocoris fuscipes Fabricius 
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Genus Polididus  Stal 1858 

Polididus Stal 1858: 448; Distant 1904: 386; Maldonado Capriles 1990: 260; 

Ambrose 1999: 21; Acanthodesma Uhler 1896: 271; Polydidus Jeannel 1919: 276, 

307. 

Diagnostic characters: Body elongate; head slightly longer than broad, 

preocular distance shorter than postocular region of head including eyes, many 

discal spine present, basal segment of antennae longer than head, antennae 

with 1st segment longer than 2nd, passing anteocular region; pronotum with 

longitudinal tuberculate crest absent, anterior lobe with two long erect spines, 

posterior lobe with lateral spines, anterior lobe shorter than posterior lobe not 

constricted before middle, humeral angles spinous; scutellum with three 

spines, apex spinously produced; anterior femora slightly incrassate, all femora 

and pro tibiae spinous, meso and meta tibiae spinulose; abdomen elongate, 

connexival margins with spines. 

Polididus armatissimus Stal 1859 (Figure 4.26) 

Reduvius polyacanthus Montrouzier and Signoret 1855: 109; Polididus 

armatissimus Stal 1859: 376; Distant 1904: 386; Maldonado Capriles 1990: 260; 

Ambrose 1999: 27; Harpactor polyacanthus Walker 1873b: 114; Leptogaster 

polyacanthus Stal 1874: 44; Zelus armatissimus Walker 1873: 114; Acanthodesma 

perarmata Uhler 1896: 271. 

Coloration: Body pale brownish except abdomen beneath; sternum greyish; 

anterior pronotal lobe with greyish strip; ocelli yellow; eyes yellowish brown. 

Head: Elongate, paraclypei equal to clypeus, antenna with basal segment 

longest, antennal segments: I: 3.75 mm (3.5 -3.75 mm), II: 1.55 mm (1.5-1.55 

mm), III 0.8 mm (0.75-0.8 mm), IV: 1.25 mm ( mm), antennal segments formula: 

III<IV<II<I; labium with 2nd segment longest, length of labial segments: I: 1.0 

mm(mm), II:  0.65 mm (0.5-0.65 mm), III:  0.4 mm (0.3-0.4 mm), labial segments 
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length formula: III<II<I; head length: 1.55 mm (1.45-1.55 mm); anteocular 

distance:  0.5 mm (0.4-0.5 mm); postocular region of head including eyes: 1.1 

mm (1.0-1.1 mm); width of head across eyes:  1.0 mm (0.95-1.0 mm); interocular 

distance: 0.6 mm (0.5-0.6 mm); distance between ocelli: 0.45 mm (0.4-0.45 mm). 

Thorax: Pronotum broad with spines, anterior margin concave with angle 

acute, lateral and posterior margin sinuate, humeral angle spinose; pronotum 

length: 2.0 mm (1.9-2.0 mm); pronotal width:  3.35 mm (3.0-3.35 mm); scutellum 

longer than broad with acute apex spinously produced, scutellum length: 1.0 

mm (0.8-1.0 mm); scutellum width: 1.1 mm (1.0-1.1 mm); base scutellum apex 

clavus mm , apex clauvs apex corium: 3.0 mm (2.5-3.0 mm), apex corium apex 

membrane: 2.3 mm (2.2-2.3 mm), distance scutellum apex to abdominal apex 

with membrane: 5.5 mm (5.2-5.5 mm). 

Abdomen: Connvexiva expose at rest; membrane of hemelytra passing beyond 

abdomen, total body length male: 9.5 mm (9.4-9.5 mm); total body length 

female:  10.2 mm (9.8-10.2 mm). 

Material examined: Pakistan: KP: Swat: Barikot: 18. v. 2014, 1♂ 3♀, 17. vi. 2014, 

1♂ 1♀, 9. vii. 2015, 4♀, 21. viii. 2015, 5♂ 1♀, 5. vi. 2016, 2♂ 1♀, 10. viii. 2016, 7♂ 2♀; 

Kuza Bandai: 14. vii. 2014, 1♀, 4. viii. 2014, 1♀, 15. viii. 2014, 1♀, 21. vii. 2015, 2♂ 

3♀, 5. viii. 2015, 1♀, 18. vii. 2016, 2♀, 25. viii. 2016, 2♂ 1♀, 6. vii. 2017, 1♂. 

Other material: Pusa Bengal 25. vi. 1911 FMH, lodged at NIM Islamabad. Afzal 

11. v. 1975 Lodged at NHMUK 

Dstribution: Pakistan, India Sri Lanka, Myanmar, Philippines, China, Japan 

Remarks: New to District Swat. Earlier reported from Karachi (Afzal 2006). 
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Figure 4.26: Polididus armatissimus   Stal 
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Family Largidae Amyot & Serville 1843 

Subfamily Physopeltinae Hussey & Sherman 1929 

Lower surface of head longitudinally impressed behind bucculae, sulcus 

often reaching to base of head, anterior femora sulcate beneath for most of their 

length, scent gland complex auriculate, conjunctiva with appendages. 

Key to genera of subfamily Physopeltinae 

1. Body covered with silvery soft hairs and stout long black hairs, body 

color dark red, length of 1st antennal segment subequal to head, 

spermathecal duct long and coiled, paramere with median dorsal lobe 

slightly above the middle portion .… Neophysopelta Ahmad and Abass 

- Body dull reddish ochraceous, covered only with less silvery hairs, 1st 

antennal segment passing the head, spermathecal duct short, paramere 

with median dorsal lobe more towards the proximal end ………...…...  

………………………………………………Physopelta Amyot and Serville 

Genus Neophysopelta Ahmad and Abass 1987 

Diagnostic characters: Body large, sanguineous; head broad; basal antennal 

joint shorter than 2nd, subequal to head length; labium reaching metacoxae; 

pronotum covered with silvery hairs, lateral margin slightly reflexed; fore 

femora swollen with a series of spines; meta coxae with silvery hairs; scent 

gland ostiole carved and narrow; 4th and 5th incisures of abdominal venter 

moderately laterally carved with black markings; clavus somewhat coarsely, 

corium much more finely punctate. 

Neophysopelta schlanbuschi Ahmad & Abbas, 1987 (Figure 4.27) 

Coloration: Body, entire head, base of 1st antennal segment, entire pronotum 

except two large spots on posterior half, entire clavus, entire corium except 

rounded small discal spots, and apex, legs except tibia, entire venter except 
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black marking on the abdominal segments sanguineous, antennae, two lateral 

spots on the pronotum, discal spots and apex of the corium, membrane of 

hemelytra black; entire body covered with silvery pubescent and black stiff 

hairs. 

Head: Broader at base narrow at apex, basal antennal shorter than 2nd , 

subequal to head length, antennal segments: I: 2.0 mm (1.75 -2.0 mm), II: 2.3 

mm (2.1-2.3 mm), III: 1.7 mm (1.6-1.7 mm), IV: 2.3 mm (2.2-2.3 mm), antennal 

segments formula: III<I<II=IV; length of labial segments: I:  1.8 mm (1.6-1.8 

mm), II:  1.7 mm (1.5-1.7 mm), III:  1.3 mm (1.1-1.3 mm), IV:  1.2 mm (1.0-1.2 

mm), labial segments length formula: IV<III<II<I; head length: 2.0 mm (1.7-2.0 

mm); anteocular distance:  1.0 mm (0.9-1.0 mm); postocular region of head 

including eyes: 0.95 mm (0.8-0.95 mm); width of head across eyes:  1.8 mm (1.7-

1.8 mm); interocular distance:  1.6 mm (1.4-1.6 mm). 

Thorax: Pronotum with lateral margin slightly reflexed, covered with silvery 

bristles and hairs, pronotum length: 2.5 mm (2.5-3.0 mm); pronotal width:  5.0 

mm (3.9-5.0 mm); scutellum length: 2.2 mm (1.7-2.2 mm); scutellum width: 2.7 

mm (2.0-2.7 mm); scent gland ostiole auriculate with evaporatoria well 

developed; distance base scutellum-apex clavus: 4.0 mm (3.1-4.0 mm); distance 

scutellum apex to abdominal apex with membrane: 8.0 mm (6.6-8.0 mm). 

Abdomen: Connvexiva not visible from outside; membrane of hemelytra not 

passing beyond abdomen, length of abdomen: 8.0 mm (6.25-8.0 mm); width: 5.5 

mm (4.0-5.5 mm); total body length male: 12.8 mm (12.6-12.8 mm); total body 

length female: 15.3 mm (14.7-15.3 mm). 

Male genitalia: Pygophore broad, ventral posterior margin truncate: paramere 

with more or less blunt apices, lateral lobes broad, placed slightly above the 

middle, covered with hairs, lateral inner margins medially convex and ridged; 

(23. A, B). 
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Female genitalia: First gonocoxae with straight posterior margin, spermathecal 

bulb spherical, spermathecal duct long with thick spirals, and duct gradually 

narrowed (Plate 23. C, D). 

Material examined: Pakistan: KP: Swat: Barikot: 18. v. 2014, 2♀, 7. viii. 2014, 1♂ 

3♀, 15. v. 2015, 2♀, 21. vi. 2015, 3♂ 7♀, 21. viii. 2015, 1♂ 3♀, 23. x. 2015, 3♀, 12. vii. 

2016, 1♂ 2♀, 5. vi. 2017, 2♂ 1♀. 

Other material: Pusa Bihar 24. vi. 1914 TBF lodged at NIM Islamabad. 

Host plant: Parthenium hyterophorus 

Distribution: Pakistan, India, Bangladesh 

Remarks: First time reported from swat. Earlier reported from Peshawar and 

Punjab (Ahmad and Abbas 1987). 
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Figure 4.27: Neophysopelta schlanbuschi Fabr 
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Plate 23: Neophysopelta schlanbuschi Fabr male and female genitalia 
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Genus Physopelta Amyot and Serville 1843 

Physopelta Amyot et Serville 1843, 271; Stal, 1861: 195; 1866: 91, 99; Breddin 

1901: 175; Kirkaldy and Edwards 1902: 165; Distant, 1904: 97; Hussey, 1929: 29; 

Stichel, 1960-62: 351. 

Diagnostic characters: Body elongate, dull reddish or piceous color; head 

broad, basal antennal segment slightly crossing the head, shorter than 2nd 

antennal segment, labium reaching metacoxae; pronotal margin not reflexed 

covered with bristles; pre femora slender, with a few spines beneath on 

ventroanterior margin; meta coxae without black hairs; scent gland complex 

with comparatively thin ostiolar auricle and flap like evaporatoria on either 

side of the canal; clavus and corium densely punctate. 

Physopelta gutta Burmeister 1834 (Figure 4.28) 

Pyrrochoris gutta Burmeister, 1834: 300, 424; 1835, 285; Physopelta gutta Stal, 

1861: 195; 1863: 391; 1870: 99; 1871: 665; Scott, 1874: 291; Distant, 1879: 37; 1879: 

127; 1883: 417; Lethierry 1888: 463; Kirby, 1891: 105; Uhler, 1896:265; Breddin, 

1900: 19, 140; 1901: 139; Distant, 1904: 97; Lefroy, 1909: 325; Matsumora, 1913: 

149; Esaki, 1925: 157; Taeuber, 1927: 174. 

Coloration: Entire head except a black patch on the venter, entire antennae 

except white band on 4th segment, entire pronotum except middle portion, 

entire scutellum, entire clavus, entire corium except discal spot and apex, entire 

legs, entire venter fuscous or reddish ochraceous; discal spots, apex of corium 

membrane black, body covered with silvery pubescence.  

Head: Broad, basal antennal segment slightly crossing the head, shorter than 

2nd antennal segment, antennal segments: I: 2.4 mm (2.0 -2.4 mm), II: 2.7 mm 

(2.2-2.7 mm), III: 1.7 mm (1.5-1.7 mm), IV: 2.7 mm (2.4-2.7 mm), antennal 

segments formula: III<I<IV=II; length of labial segments: I: 1.5 mm (1.45-1.5 

mm), II: 1.7 mm (1.6-1.7 mm), III: 1.5 mm (1.45-1.5 mm), IV: 1.35 mm (1.25-1.35 
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mm), labial segments length formula: IV<III=I<II; head length: 1.8 mm (1.7-1.8) 

mm; anteocular distance: 0.9 mm (0.8-0.9 mm); postocular region of head 

including eyes: 0.9 mm (0.8-0.9 mm); width of head across eyes: 2.3 mm (2.2-2.3 

mm); interocular distance  1.3 mm (1.2-1.3 mm).  

Thorax: Pronotal margin not reflexed covered with bristles, pronotum length: 

3.1 mm (2.5-3.1 mm); pronotal width: 4.3 mm (4.2-4.3 mm); scutellum length: 

2.1 mm (1.9-2.1 mm); scutellum width: 2.3 mm (2.2-2.3 mm); scent gland ostiole 

laterad and elongated with evaporatoria on either side and crescent shaped 

ostiolar auricle; distance base scutellum-apex clavus: 3.7 mm (3.5-3.7 mm); 

distance scutellum apex to abdominal apex with membrane: 8.8 mm (8.2-8.8 

mm). 

Abdomen: Connvexiva not visible from outside; membrane of hemelytra 

passing beyond abdomen, length of abdomen: 7.5 mm (6.5-7.5 mm); width: 4.5 

mm (4.1-4.5 mm); total body length male: 15.9 mm (15.0-15.9 mm); total body 

length female: 14.7 mm (14.4-14.7 mm). 

Male genitalia: Pygophore slightly broad, ventral posterior margin rounded; 

paramere short with acute apices, outer lateral lobes slightly above the middle, 

covered with tuft of hairs, lateral inner margins convex and ridged (Plate 24. A, 

B). 

Female genitalia: First gonocoxae elongated, posterior margin sinuate; 

spermathecal bulb rounded, duct short with single spiral (Plate 24. C, D). 

Material examined: Pakistan: KP: Swat: Barikot: 18. v. 2014, 3♂, 5. viii. 2014, 2♂ 

1♀, 15. v. 2015, 3♂ 4♀, 21. vi. 2015, 2♀, 23. x. 2015, 2♂ 1♀, 12. vii. 2016, 2♂ 2♀, 6. ix. 

2016, 1♂ 2♀; Kuza Bandai: 11. viii. 2014, 1♂. 

Host plant: Parthenium hyterophorus,  

Other material: Abbottabad 18. iv. 1922 Fletcher lodged at NIM Islamabad. 
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Distribution: Pakistan, China, Sri Lanka, Myanmar. 

Remarks: First time reported from Swat. Earlier reported from Hazara by 

Chaudhry, (1966). Ahmad and Abass (1987) reported the species from Murree, 

Faisalabad, Multan, Ayubia. Ahmad and Bajwa (2016) reported this species 

from Haripur. 
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Figure 4.28: Physopelta gutta Burmeister 
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Plate 24: Physopelta gutta Burmeister male and female genitalia 
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Family Lygaeidae Schilling 1829 

Body elongate, small to medium size; antennae with four segments, inserted 

below a line drawn through center of eye; ocelli present; rostrum with four 

segments; front wings with 4-5 veins.  

Key to subfamilies of family Lygaeidae of District Swat 

1. Suture between abdominal sterna 4th and 5th usually carving forward at 

lateral side, not attaining lateral side . …….………… Rhyparochrominae 

- All suture between abdominal sterna not carving ……...………………2 

2. Pronotum and scutellum impunctate, central area of base of scutellum 

depressed; clavus punctuate; apical corial margin straight; often brightly 

colored with orange, red, black …………… ...………………Lygaeinae 

Subfamily Rhyparochrominae 

Body color usually dull; fore femora incrassated usually with spine. 

Key to genera of subfamily Rhyparochrominae of District Swat 

1. Pronotum laterally simple…………………………………...…….. 2 

- Body oblong, pronotum laterally laminately ampliated, labium reaching 

procoxae, hemelytra membrane simple ………. Rhyparothesus Scudder  

2. Pronotum without constriction in middle and anterior collar absent 

………………………………………………………….Lachnesthus Bergroth 

- Pronotum with constriction in middle and anterior collar; head 

including eyes broader than anterior margin of pronotum 

………………………………………………………………...Dieuches Dohrn 
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Genus Dieuches Dohrn 1860 

Dieuches Dohrn 1860: 159; Beosus Bergroth 1893: 202; Ischnotarsus Fieber 1861: 

50, 191. Metochus Scott 1874; Dieuchesm Distant 1902: 82. 

Diagnostic characters: First antennal segment longer than apex of head, head 

broader than anterior margin of pronotum; pronotum long with constriction in 

middle; legs long, pre femora incrassate with spine on under surface. 

Dieuches uniguttatus Thunberg 1822 (Figure 4.29) 

Pendulinus uniguttatus Thunberg 1822: 6; Pendulinus guttatus Thunberg 1825: 5; 

Rhyparochromus bengalensis Dallas 1852: 572; Dieuches yeh Dohrn 1860: 160; 

Dieuches uniguttatus Distant 1902: 82. 

Coloration: Head black with pale punctures; antennae pubescent with segment 

1st and 2nd yellowish black, segment 3rd and 4th black; eyes greyish brown with 

black spots, ocelli greyish red; pronotum black with yellow line on dorsal; 

scutellum black, apex yellow; clavus black with two pale veins; corium dark 

yellow with a pair of apical spots, two black fascia near apex, corium 

punctured with dark brown; membrane of hemelytra dark brown.  

Head: Head with base broad and tip narrow, longer than broad, paraclypei 

shorter than clypeus, paraclypei fused with clypeus, preocular region longer 

than postocular of head; antenniferous tubercles prominent, antennal segment 

1st thick, extending beyond apex of head, antennal segments: I: 1.35 mm (1.2 -

1.35 mm), II: 2.6 mm (2.4-2.6 mm), III: 2.3 mm (2.1-2.3 mm), IV: 2.45 mm (2.3-

2.45 mm), antennal segments formula: I<III<IV<II; labium reaching up to 

mesocoxae, length of labial segments: I:  1.7 mm (1.5-1.7 mm), II:  1.8 mm (1.6-

1.8 mm), III:  1.5 mm (1.2-1.5 mm), IV:  0.7 mm (0.65-0.7 mm), labial segments 

length formula: IV<III<I<II; head length: 1.8 mm (1.65-1.8 mm); anteocular 

distance:  0.95 mm (0.9-0.95 mm); postocular region of head including eyes: 0.85 

mm (0.75-0.85 mm); width of head across eyes:  1.85 mm (1.75-1.85 mm); 
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interocular distance:  1.0 mm (0.9-1.0 mm); distance between ocelli 0.65 mm 

(0.6-0.65 mm). 

Thorax: Pronotum long and punctured, medially constricted, anterior half 

narrow posterior half broader, anterior sides acute,  humeral angles not 

produced, posterior margin sub straight, pronotum length: 3.2 mm (2.8-3.2 

mm); pronotal width: 3.15 mm (2.85-3.15 mm); scutellum long and narrow, 

scutellum length: 2.25 mm (2.0-2.25 mm); scutellum width: 1.75 mm (1.6-1.75 

mm); scent gland ostiolar peritreme broad, evaporatoria anteriorly prominent 

and posteriorly subprominent, extending more than halfway toward larteral; 

distance base scutellum-apex clavus: 3.3 mm (3.1-3.3 mm); distance scutellum 

apex to abdominal apex with membrane:  5.5 mm (5.3-5.5 mm). 

Abdomen: Connvexiva not exposed; membrane of hemelytra not passing 

beyond abdomen, total body length male: 12.3 mm (11.6-12.3 mm); total body 

length female:  12.2 mm (11.8-12.2 mm). 

Male genitalia: Pygophore oval with anterior and outer lateral margin 

subround, posterior margin with hair and long projection; paramere with stem 

rectangular, margin carved, inner projection broader than outer and hair on 

both; aedeagus with long and broad phallotheca, conjunctival lobe absent, 

ejaculatory reservoir complete, vesica thick, gonoporal process coiled, basal 

plate having pivot (Plate 25. A, B, C). 

Female genitalia: First gonocoxae triangular, 1st gonapophysis broad, apices 

subround, 8th paratergites somewhat square, outer and inner margin 

substraight, 9th paratergites somewhat square; spermathecal bulb long and 

tubular, apex round, spermathecal duct highly coiled, divided into three 

portions, proximal portion narrow and long, middle portion spring like, distal 

portion straight (Plate 25. D, E).  

Material examined: Pakistan: KP: Swat: Shamozai: 11. viii. 2014, 5♂ 1♀, 10. ix. 

2014, 7♂ 11♀, 9. vi. 2015, 16♂ 9♀, 29. viii. 2016, 1♂; Parrai: 19. v. 2014, 4♂ 7♀, 4. 
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vii. 2014, 1♂ 3♀, 1. vi. 2015, 8♂ 12♀, 14. ix. 2015, 1♂ 1♀, 28. viii. 2016, 3♂♀; 

Barikot: 17. vi. 2014, 13♂ 12♀, 21. vi. 2015, 3♂ 2♀, 9. vii. 2015, 1♂ 3♀, 23. x. 2015, 

1♂ 1♀, 10. viii. 2016, 7♂ 5♀, 6. ix. 2016, 4♂ 2♀; Kuza Bandai: 2. vii. 2014, 5♂ 6♀, 4. 

viii. 2014, 12♂ 3♀, 25. vii. 2015, 1♂ 1♀, 8. viii. 2015, 3♂ 12♀, 28. vi. 2016, 1♂ 1♀, 26. 

x. 2016, 3♀; Shakardara: 23. v. 2014, 2♂ 3♀, 2. viii. 2014, 3♂ 2♀, 5. ix. 2015, 3♂ 2♀; 

Ashary: 9. viii. 2014, 1♂ 1♀, 26. vii. 2015, 7♀, 3. ix. 2015, 1♂ 2♀, 3. ix. 2016, 2♂ 3♀; 

Kokarai: 16. vi. 2014, 3♂ 2♀, 28. vii. 2014, 1♂ 5♀, 8. ix. 2014, 3♂ 2♀, 16. vi. 2015, 

1♂ 1♀, 22. vi. 2016, 5♂ 1♀, 27. vii. 2016, 3♂ 7♀; Marghazar: 22. vi. 2014, 4♂, 11. vi. 

2015, 1♂ 4♀, 4. vii. 2015, 3♂ 1♀, 17. vii. 2016, 3♀; Totano Bandai: 21. v. 2014, 1♂ 

3♀, 7. viii. 2015, 2♂ 1♀, 9. vii. 2016, 3♂, 22. viii. 2016, 5♂ 7♀, 8. ix. 2016, 2♂ 1♀. 

Other material: Pusa Bengal 3. xi. 1908 lodged at NIM Islamabad. 

Distribution: India, China, Sri Lanka, Myanmar, Pakistan 

Remarks: First time reported from Swat. Hussain (2013) reported the species 

from Parachinar. 
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Figure: 4.29: Dieuches uniguttatus  Thunberg 
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Plate 25: Dieuches uniguttatus Thunberg male and female genitalia 
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Genus Lachnesthus Bergroth 1894 

Lachnesthus Bergroth 1894: 151. 

Diagnostic characters: Body oblong, pubescent; head triangular, width of head 

across eyes equal to anterior of pronotum, ocelli present near anterior margin 

of pronotum; labium reaching mesocoxae, basal joint shorter than head; basal 

antennal segment passing apex of head, pre femora incrassate with spine on 

under surface near the apex.  

Lachnesthus singalensis Dohrn 1860 (Figure 4.30) 

Rhyparochromus singalensis Dohrn 1860: 404. Rhyparochromus semilucens Walker 

1872: 99. Lachnophorus guttulatus Reuter  1887: 99. Rhyparochromus convelatus 

Distant 1901: 485. Lachnophorus singalensis Distant 1902: 69. Aphanus nigrellus 

Distant 1918: 264. Rhyparochromus nigellus Lindberg 1958: 66. Lachnesthus 

singalensis Scudder 1962: 768. 

Coloration: Head black with pubescence; antennae dark brown; eyes dark 

brown; ocelli black; pronotum anteriorly dark brown with small punctures and 

posteriorly light brown with large punctures; scutellum dark brown with 

punctures; clavus black at base remining brown with punctures in row; corium 

brown with punctures and dark brown fascia on posterior region, apical edges 

with two yellowish brown fascia; membrane of hemelytra dark brown. 

Head: Head with broad base and narrow apex, paraclypei shorter than clypeus, 

paraclypei fused with clypeus, protruding anteriad, preocular distance almost 

equal to reminder of the head; antenniferous tubercles widely separated, 

antennal segments: I: 0.45 mm ( 0.4-0.45 mm), II: 0.91 mm (0.9-0.91 mm), III: 

0.91 mm (0.9-0.91 mm), IV: 1.01 mm (1-1.01 mm), antennal segments formula: 

I<II<III<IV; labium reaching up to mesoacoxae, length of labial segments: I:  

0.62 mm (0.6-0.62 mm), II:  0.72 mm (0.7-0.72 mm), III:  0.55 mm (0.5-0.55 mm), 

IV:  0.42 mm (0.4-0.42 mm), labial segments length formula: IV<III<I<II; head 
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length: 0.91 mm (0.9-0.91 mm); anteocular distance:  0.41 mm (0.4-0.41 mm); 

postocular region of head including eyes: 0.5 mm (0.49-0.5 mm); width of head 

across eyes:  1.2 mm (1.1-1.2 mm); interocular distance:  0.72 mm (0.71-0.72 

mm); distance between ocelli: 0.5 mm (0.46-0.5 mm). 

Thorax: Pronotum somewhat square and with carina, broad, anterior angle 

rounded,  humeral angles round, pronotum length: 1.79 mm (1.76-1.79 mm); 

pronotal width:  2.21 mm (2.2-2.21 mm); scutellum triangular, longer than 

broad with acute apex, scutellum length: 1.71 mm (1.69-1.71 mm); scutellum 

width: 1.29 mm (1.23-1.29 mm); scent gland ostiolar peritreme narrow; 

evaporatoria small not reaching to halfway towards lateral side; distance base 

scutellum-apex clavus: 2.5 mm (2.1-2.5 mm); distance scutellum apex to 

abdominal apex with membrane: 2.4 mm (2.3-2.4 mm). 

Abdomen: Connvexiva not exposed; membrane of hemelytra not passing 

beyond abdomen, total body length male: 6.2 mm (6.1-6.2 mm); total body 

length female:  6.7 mm (6.1-6.7 mm). 

Male genitalia: Pygophore with straight anterior margin, posterior margin in 

three lobes, the two lateral lobes have round apex and medial broad with 

subround apical margin; paramere with long and broad stem, blade long and 

tapering with sub round apex, outer and inner margin sub straight; aedeagus 

with phallotheca broad, ejaculatory reservoir long, vesica thick with two coils, 

gonoporal process coiled, basal plate having pivot (Plate 26. A, B, C). 

Female genitalia: First gonocoxae long and broad; first gonapophysis narrow, 

apices subacute; 8th paratergite somewhat square with sinuate margins; 9th 

paratergite triangular; spermathecal bulb long and tubular, spermathecal duct 

less coiled, long (Plate 26. D, E). 

Material examined: Pakistan: KP: Swat: Barikot: 18.v.2014, 3♂ 7♀, 5. vii. 2014, 

2♂ 11♀, 19.v.2015, 1♂ 1♀, 21.vi.2015, 6♂ 8♀, 14.viii.2015, 11♂ 3♀, 23.x.2015, 4♂ 2♀, 

12.vii.2016, 1♂ 5♀, 6.ix.2016, 7♂ 3♀, 3.x.2016, 3♂1♀; Kuza Bandai: 21.vii.2014, 5♂, 
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4.viii.2014, 6♂ 5♀, 17.vii.2015, 3♂ 2♀, 5.viii.2015, 6♂;Shakardara: 23.v.2014, 4♂ 

6♀, 9.vii.2014, 3♂ 1♀, 27.x.2014, 1♂ 4♀, 15.vi.2015, 2♂ 7♀, 19.vi.2016, 4♂ 6♀; 

Ashary: 9.viii.2014, 1♂ 1♀, 3.ix.2015, 2♀, 14.viii.2016, 5♂1♀,3.ix.2016, 4♂ 

7♀;Kokarai: 28.vii.2014, 1♂ 2♀, 8.ix.2014, 1♂ 1♀, 16.vii.2015, 4♂ 7♀, 22.vi.2016, 

1♂1♀,27.vii.2016, 2♂ 2♀;Marghazar: 26.v.2014, 6♂ 1♀, 10.vii.2014, 29.viii.2014, 

7♂,11.vi.2015, 3♂ 1♀, 4.vii.2015, 2♂1♀,17.vii.2016, 3♂ 2♀, 22.viii.2016, 1♂1♀. 

Distribution: Pakistan, Sri Lanka, India 

Remarks: New to District Swat. Already reported from Haripur (Ahmad and 

Bajwa, 2016) 
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Figure 4.30: Lachnesthus singalensis Dohrn 
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Plate 26: Lachnesthus singalensis Dohrn male and female genitalia 
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Genus Rhyparothesus Scudder 1962 

Rhyparothesus Scudder 1962: 983. 

Diagnostic characters: Head impunctate, clypeus not exceeding apex of 

paraclypeal lobes; pronotum with anterior half punctuate; clavus thickly 

punctuate; corium apically punctuate;   

Rhyparothesus dudgeoni Distant 1909 (Figure 4.31) 

Aphanus dudgeoni Distant 1909: 68. Rhyparothesus dudgeoni Scudder 1962: 387. 

Coloration: Head dark brown with black lines; antennal segment I yellowish 

brown, segment II with base yellowish brown and apex black, segment III with 

base yellowish brown and apex black, segment IV with base brown and apex 

black; eyes dark brown; ocelli brown; pronotum dark yellow, punctured dark 

brown; scutellum yellow with dark brown punctures; clavus dark yellow with 

punctures; corium yellow with dark punctures; membrane of hemelytra black. 

Head: Head with broad base and narrow apex, paraclypei shorter than clypeus, 

paraclypei fused with clypeus, clypeus protruding anteriad, preocular distance 

almost equal to reminder of the head; antenniferous tubercles widely 

separated, antennal segments: I: 0.45 mm ( 0.41-0.45 mm), II: 1.1 mm (0.9-1.1 

mm), III: 0.92 mm (0.9-0.92 mm), IV: 1.06 mm (1.0-1.06 mm), antennal segments 

formula: I<III<IV<II; labium crossing procoxae, length of labial segments: I:  

0.72 mm (0.7-0.72 mm), II:  0.82 mm (0.8-0.82 mm), III:  0.64 mm (0.6-0.64 mm), 

IV:  0.32 mm (0.3-0.32 mm), labial segments length formula: IV<III<I<II; head 

length: 1.1 mm (0.9-1.1 mm); anteocular distance:  0.55 mm (0.4-0.55 mm); 

postocular region of head including eyes: 0.55 mm (0.4-0.55 mm); width of 

head across eyes:  1.3 mm (1.1-1.3 mm); interocular distance:  0.71 mm (0.7-0.71 

mm); distance between ocelli: 0.5 mm (0.43-0.5 mm). 

Thorax: Pronotum with carina, broad, anterior angle subacute,  humeral angles 

round, pronotum length: 1.91 mm (1.86-1.91 mm); pronotal width:  2.31 mm 
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(2.2-2.31 mm); scutellum triangular, as long as broad with acute apex, 

scutellum length: 1.47 mm (1.39-1.47 mm); scutellum width: 1.45 mm (1.37-1.45 

mm); scent glandostiolar peritreme triangular protruding posteriorly; 

evaporatoria reaching to halfway towards lateral side; distance base scutellum-

apex clavus: 2.15 mm (2.1-2.15 mm); distance scutellum apex to abdominal 

apex with membrane: 3.4 mm (3.1-3.4 mm). 

Abdomen: Connvexiva not exposed; membrane of hemelytra not passing 

beyond abdomen, total body length male: 6.5 mm (6.1-6.5 mm); total body 

length female:  6.9 mm (6.3-6.9mm). 

Male genitalia: Pygophore with sub straight anterior margin, posterior margin 

round and medial with narrow apex and short hairs; paramere with squarish 

stem, projections triangular, outer projection with long hairs, blade long and 

tapering with subround apex, margins round; aedeagus with phallotheca 

broad, ejaculatory reservoir long, vesica broad, gonoporal process long and 

coiled (Plate 27. A, B, C). 

Female genitalia: First gonocoxae long and triangular; first gonapophysis 

narrow,  apex subacute; 8th paratergite somewhat square with sinuate margins, 

9th paratergite somewhat square with round lateral margin; spermathecal bulb 

round, spermathecal duct coiled and long, proximal portion long and narrow, 

middle portion with carves, hind portion straight (Plate 27. D, E). 

Material examined: Pakistan: KP: Swat: Barikot: 5. vii. 2014, 5♂ 1♀, 7. viii. 2014, 

2♂ 1♀, 15. v. 2015, 3♂, 21. viii. 2015, 1♂ 1♀, 23. x. 2015, 4♂ 3♀, 12. vii. 2016, 1♂ 8♀, 

6. ix. 2016, 1♂ 1♀; Kuza Bandai: 23. vii. 2014, 1♀, 30. vii. 2014, 3♂ 1♀,4. viii. 2014, 

1♂ 1♀, 17. vii. 2015, 2♂ 1♀, 8. viii. 2015, 1♂ 5♀, 2. v. 2016, 1♂ 1♀, 26. x. 2016, 2♂ 

1♀; Shakardara: 23. v. 2014, 4♂ 1♀, 9. vii. 2014, 1♂ 1♀, 27. x. 2014, 2♂ 3♀, 15. vi. 

2015, 1♂ 1♀, 5. ix. 2015, 2♂ 1♀; Ashary: 9. viii. 2014, 1♂ 1♀, 3. ix. 2015, 3♂, 3. ix. 

2016, 1♂ 1♀; Khwazakhela: 7. vi. 2014, 3♀, 27. viii. 2014, 1♂ 1♀, 21. vii. 2016, 2♀; 

Kokarai: 16. vi. 2014, 1♂ 1♀, 8. ix. 2014, 2♂ 1♀, 16. vii. 2015, 1♂ 1♀, 28. viii. 2015, 
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3♂ 1♀, 27. vii. 2016, 1♀; Marghazar: 22. vi. 2014, 2♂ 1♀, 29. viii. 2014, 1♂ 1♀, 11. 

vi. 2015, 1♂ 1♀, 17. vii. 2016, 1♂, 22. viii. 2016, 1♂ 3♀; 

Distribution: Pakistan, India. 

Remarks: New to Pakistan. 
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Figure 4.31: Rhyparothesus dudgeoni Distant 
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Plate 27: Rhyparothesus dudgeoni Distant male and female genitalia 
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Subfamily Lygaeinae 

Body elongate, convex ventrally and flat dorsally, color mostly bright; 

head triangular, broad; ocelli present; antennae four segmented; labium four 

segmented; pronotum often with constriction in the middle, lateral margin 

sometimes widened as a plate; legs cursorial, fore femora usually thickened 

with spines, tarsi three segmented; phytophagous 

Key to genera of subfamily Lygaeinae of District Swat 

1. Base of pronotum straight, humeral angles not produced; Metapleurae 

posteriorly straight, posterior margin not oblique …..…..…. Spilostethus  

- Metapleurae posteriorly obliquely truncate ………............ Graptostethus 

Genus Spilostethus Stal 1868 

Lygaeus Fabricius 1794: 133; Lygaeosoma Fieb 1861: 167; Lygaeodon Puton 1869: 

139; Subg. Eulvgaeus Reuter 1888: 180; Subg. Tropidothorax Bergroth 1894: 547; 

Lygaeus: Distant 1902: 5; Spilostethus Oshanin 1912: 27. 

Diagnostic characters: Body elongate, head with broad base and narrow apex, 

with a red or pale spot near base, paraclypei shorter than clypeus, paraclypei 

fused with clypeus, protruding downward, preocular distance almost equal to 

reminder of the head; antenniferous tubercles widely separated; pronotum 

usually with median keel; scutellum depressed, with a median keel; corium 

impunctate;   

 

 

 

 



 

182 
 

Spilostethus pandurus  Scopoli 1763 (Figure 4.32) 

Lygaeus militaris Fabr. 1775; Cimex pandurus Scopoli 1763: 126; Cimex militaris 

Fabricius 1775: 717; Lygaeus elegans Wolff 1802: 112; Lygaeus militaris Herrich- 

Schaffer 1853: 298; Lygaeus lagenifer Duf. 1833: 45; Lygaeus militaris Distant 1902: 

6; Lygaeus pandurus Distant 1910: 4; Spilostethus pandurus Barber 1958: 178. 

Coloration: Head red with clypeus black, black fascia surrounding eyes and 

ocelli, antennal segment 1st to 3rd dark brown, segment 4th with pubescence, 

eyes brown, ocelli red; pronotum dark orange, anterior margin black, dorsal 

with two black fascia continued anteriorly, posterior margin with pair of 

yellow fascia; scutellum black; clavus orange with two black apical spots; 

corium brownish orange with two large black dots in middle; membrane of 

hemelytra dark brown with white spot; connexiva red with anterior border 

black. 

Head: Head with broad base and narrow apex, paraclypei shorter than clypeus, 

paraclypei fused with clypeus, clypeus protruding downward, preocular 

distance almost equal to reminder of the head; antenniferous tubercles widely 

separated, antennal segments: I: 0.85 mm (0.75 -0.85 mm), II: 2.05 mm (1.9-2.05 

mm), III: 1.55 mm (1.5-1.55 mm), IV: 1.75 mm (1.7-1.75 mm), antennal segments 

formula: I<III<IV<II; labium reaching up to metacoxae, length of labial 

segments: I:  1.45 mm (1.35-1.45 mm), II:  1.5 mm (1.45-1.5 mm), III:  1.25 mm 

(1.15-1.25 mm), IV:  0.95 mm (0.85-0.95 mm), labial segments length formula: 

IV<III<I<II; head length: 1.8 mm (1.5-1.8 mm); anteocular distance:  0.9 mm 

(0.75-0.9 mm); postocular region of head including eyes: 0.9 mm (0.8-0.9 mm); 

width of head across eyes:  2.2 mm (2.05-2.2 mm); interocular distance:  1.4 mm 

(1.15-1.4 mm); distance between ocelli: 1.0 mm (0.85-1.0 mm). 

Thorax: Pronotum broad, anterior angle subacute,  anterior margin convex,  

posterior margin straight, humeral angles not distinct, pronotum length: 3.0 

mm (2.8-3.0 mm); pronotal width:  4.4 mm (4.0-4.4 mm); scutellum triangular 

with acute apex, scutellum length: 2.0 mm (1.8-2.0 mm); scutellum width: 2.0 
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mm (1.9-2.0 mm); scent gland ostiolar peritreme apex broadly round and 

directed obliquely posteriorly; evaporatoria reaching near lateral side, 

anteriorly distinct, posteriorly sub distinct, laterally well developed; distance 

base scutellum-apex clavus: 3.3 mm (3.1-3.3 mm); distance scutellum apex to 

abdominal apex with membrane: 8.2 mm (7.35-8.2 mm). 

Abdomen: Connvexiva not exposed; membrane of hemelytra not passing 

beyond abdomen, total body length male: 14.5 mm (13.6-14.5 mm); total body 

length female:  14.7 mm (14.5-14.7 mm). 

Male genitalia: Pygophore with anterior margin concave and sinuate, posterior 

margin with hairs, sinuate with median projection; paramere with long stem, 

margins sinuate, with outer projection squarish with small hair, blade thick, 

elongate with apex blunt; aedeagus with phallosoma long and broader, highly 

sclerotized at lateral side, vesica thick, with coils, ejaculatory reservoir 

complete, gonoporal process coiled (Plate 28. A, B, C). 

Female genitalia: First gonocoxae triangular, 1st gonapophysis broad, apices 

subround, 8th paratergite triangular, margins sinuate, 9th paratergite 

rectangular and long; spermathecal bulb long and spherical, spermathecal duct 

with distal region long and thin, proximal region short (Plate 28. D, E). 

Material examined: Pakistan: KP: Swat: Shamozai: 11. v. 2014, 1♂, 1. vi. 2014, 

2♂ 1♀, 10. ix. 2014, 1♂ 1♀, 10. v. 2015, 3♂ 4♀, 4. vi. 2015, 1♂ 3♀, 14. ix. 2015, 2♀, 22. 

ix. 2016, 1♂ 2♀; Parrai: 19. v. 2014, 1♂, 4. vii. 2014, 2♂ 1♀, 1. vi. 2015, 3♂ 5♀, 14. ix. 

2015, 2♂ 2♀, 27. v. 2016, 1♂ 1♀, 8. vi. 2016, 2♀, 28. viii. 2016, 1♂ 1♀; Barikot: 18. v. 

2014, 2♂ 1♀, 5. vii. 2014, 1♂ 1♀, 7. viii. 2014, 2♂ 1♀, 15. v. 2015, 1♀, 21. vi. 2015, 1♂ 

1♀, 20. viii. 2015, 3♂, 23. x. 2015, 2♂ 1♀, 10. viii. 2016, 1♀, 6. ix. 2016, 1♂ 1♀; Kuza 

Bandai: 23. vii. 2014, 5♂ 1♀, 4. viii. 2014, 1♂ 2♀, 17. vii. 2015, 2♀, 8. viii. 2015, 1♂ 

1♀, 2. v. 2016, 1♀, 26. x. 2016, 1♂ 1♀; Shakardara: 23. v. 2014, 1♂ 1♀, 27. x. 2014, 

3♂ 1♀, 15. vi. 2015, 1♂, 5. ix. 2015, 1♂; Ashary: 7. vii. 2014, 2♂ 1♀, 3. ix. 2015, 1♂ 

1♀, 20. vii. 2016, 1♀, 3. ix. 2016, 2♂ 1♀; Khwazakhela: 6. vi. 2014, 1♂ 1♀, 20. vii. 

2014, 1♀, 23. viii. 2015, 1♂ 1♀, 21. vii. 2016, 3♂ 1♀; Charbagh: 20. vii. 2014, 1♂ 1♀, 
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17. vi. 2016, 1♂, 21. vii. 2016, 1♂ 1♀; Kokarai: 16. vi. 2014, 6♂ 1♀, 8. ix. 2014, 1♂ 

3♀, 16. vii. 2015, 1♂ 1♀, 27. vii. 2016, 1♂. 

Other material: Pusa Bengal 23. ii. 1908 A Murtaza loged at NIM Islamabad. 

Host plant: Calotropis procera 

Distribution: Pakistan, India, Turkey, Spain, Sudan, Italy 

Remarks: New to District Swat. Recently the species reported from Parachinar 

(Hussain, 2013). The species is reported on Sorghum vulagare and Gossypium 

hirusutum. 
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Figure 4.32: Spilostethus pandurus  Scopoli 
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Plate 28: Spilostethus pandurus Scopoli male and female genitalia 
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Spilostethus hospes Fabricius 1794 (Figure 4.33) 

Lygaeus hospes Fabricius 1794: 150; Lygaeus affinis Wolff 1802: 110; Lygaeus lanio 

Herrich- Schaffer 1844: 21; Lygaeus squalidus Montr. and Sign 1861: 66; Lygaeus 

hospes Distant 1902: 6; Spilostethus hospes Barber 1958: 178. 

Coloration: Head orange, clypeus black; antennae pubescent with basal 

segment  shining black and remaining black; eyes dark brown, ocelli red; 

pronotum with lateral margins and middle line orange, two longitudinal black 

fascia on dorsal; scutellum black with apex red; clavus orange anteriorly and 

black posteriorly; corium orange with large black medial spots; membrane of 

hemelytra black. 

Head: Head with broad base and narrow apex, paraclypei shorter than clypeus, 

paraclypei fused with clypeus, preocular distance almost equal to reminder of 

the head; antenniferous tubercles widely separated, antennal segments: I: 0.6 

mm (0.55 -0.6 mm), II: 1.7 mm (1.5-1.7 mm), III: 1.35 mm (1.25-1.35 mm), IV: 

1.65 mm (1.55-1.65 mm) antennal segments formula I<III<IV<II; labium 

reaching up to metacoxae, length of labial segments: I:  1.25 mm (1.1-1.25 mm), 

II:  1.25 mm (1.2-1.25 mm), III:  1.5 mm (1.2-1.5 mm), IV:  0.9 mm (0.7-0.9 mm), 

labial segments length formula IV<I=II<III; head length: 1.4 mm (1.15-1.4 mm); 

anteocular distance:  0.7 mm (0.6-0.7 mm); postocular region of head including 

eyes: 0.7 mm (0.65-0.7 mm); width of head across eyes  2.0 mm (1.6-2.0 mm), 

interocular distance: 1.45 mm (1.1-1.45 mm), distance between ocelli: 0.9 mm 

(0.6-0.9 mm). 

Thorax: Pronotum slightly bent downward, broad, anterior angle round, 

posterior margin straight, humeral angles round, pronotum length: 2.5 mm 

(1.8-2.5 mm); pronotal width:  3.4 mm (3.1-3.4 mm); scutellum triangular, apex 

narrow, as broad as long, scutellum length: 1.4 mm (1.1-1.4 mm); scutellum 

width: 1.6 mm (1.4-1.6 mm); scent gland ostiolar peritreme silt like; 

evaporatoria extending more than halfway to lateral side, anteriorly distinct, 

posteriorly sub distinct, laterally well developed; distance base scutellum-apex 
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clavus: 2.6 mm (2.4-2.6 mm); distance scutellum apex to abdominal apex with 

membrane: 5.5 mm (4.8-5.5 mm). 

Abdomen: Connvexiva not exposed; membrane of hemelytra not passing 

beyond abdomen, total body length male: 10.5 mm (8.9-10.5 mm); total body 

length female:  11.55 mm (10.45-11.55 mm). 

Male genitalia: Pygophore with anterior margin round, posterior margin 

medialy divided into two lobes; paramere with broad stem, margins sinuate, 

inner projection small, outer margin broad with small hair, blade broad at base, 

apex narrow and carved, with long hair; aedeagus with phallosoma long and 

broader, vesica thick and coiled, ejaculatory reservoir complete, gonoporal 

somewhat coiled, basal plate with pivot (Plate 29. A, B, C). 

Female genitalia: First gonocoxae triangular, 1st gonapophysis broad with 

round apex, 8th paratergite triangular, with outer side sub round, inner side 

sinuate, 9th paratergite rectangular; spermathecal bulb broad and elongated, 

spermathecal duct with distal region short, thin and carved, proximal portion 

thick and longer (Plate 29. D, E). 

Material examined: Pakistan: KP: Swat: Shamozai:1. vi. 2014, 2♂ 6♀, 10. ix. 

2014, 1♂ 1♀, 10. v. 2015, 1♀, 14. ix. 2015, 1♂ 1♀, 22. ix. 2016, 4♂; Parrai: 19. v. 

2014, 1♂ 1♀, 4. vii. 2014, 1♀, 1. vi. 2015, 3♂ 1♀, 8. vi. 2016, 1♂ 1♀, 28. viii. 2016, 3♂; 

Barikot: 18. v. 2014, 1♂ 1♀, 5. vii. 2014, 2♀, 7. viii. 2014, 1♂ 1♀, 15. v. 2015, 1♀, 23. 

x. 2015, 1♂ 1♀, 10. viii. 2016, 1♂, 6. ix. 2016, 1♂ 1♀; Kuza Bandai: 23. vii. 2014, 1♂ 

1♀, 4. viii. 2014, 1♀, 17. vii. 2015, 2♀, 8. viii. 2015, 1♂ 1♀, 2. v. 2016, 1♂ 1♀, 26. x. 

2016, 3♂ 7♀; Shakardara: 23. v. 2014, 1♂ 1♀, 27. x. 2014, 1♂, 15. vi. 2015, 1♂ 1♀, 

18. vii. 2015, 1♀; Ashary: 7. vii. 2014, 1♂ 1♀, 3. ix. 2015, 2♂ 1♀, 20. vii. 2016, 1♂ 1♀, 

3. ix. 2016, 1♀; Khwazakhela: 6. vi. 2014, 2♂ 1♀, 20. vii. 2014, 1♂ 1♀, 23. viii. 2015, 

3♀, 21. vii. 2016, 1♂; Charbagh: 20. vii. 2014, 2♂ 1♀, 17. vi. 2016, 1♀, 21. vii. 2016, 

1♂ 1♀; Kokarai: 8. ix. 2014, 2♀, 16. vii. 2015, 1♂ 1♀, 27. vii. 2016, 2♂ 1♀. 

Other material: Pusa Bengal 23.i.1906 A. Murtaza lodged at NIM Islamabad. 
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Host plant: Calotropis procera 

Distribution: Pakistan, India, Sri Lanka, Japan, Taiwan. 

Remarks: New to District Swat. Earlier reported from Parachinar (Hussain, 

2013). 

 

Figure 4.33: Spilostethus hospes Fabricius 
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Plate 29: Spilostethus hospes Fabricius male and female genitalia 
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Genus Graptostethus Stal 1868 

Graptostethus Stal 1868: 73. 

Diagnostic characters: Head triangular; antennae with 2nd segment longer or 

subequl to 3rd segment; labium reaching metacoxae with 1st segment reaching 

prosternum; pronotum broad, anterior angle round, posterior edge straight; 

scutellum broad, apex sub rounded. 

Graptostethus nigriceps Stal 1874 (Figure 4.34) 

Cimex servus Fabricius 1787: 300; Lygaeus servus Fabricius 1794: 156; Lygaeus 

incomptus Herrich- Schaffer 1848: 104; Lygaeus ornatus Uhler 1860: 227; Lygaeus 

inaequalis Walker 1872: 57; Var. maculicollis Germ. 1817: 24; Var. nigricep, 

manillensis Stal 1874: 117; Graptostethus servus, Distant 1902: 8; Graptostethus 

nigriceps: Barber 1958: 178. 

Coloration: Head with clypeus black and pubescent, paraclypei orange; eyes 

black; ocelli dark red; antennae black and pubescent; anterior of pronotum 

orange with black rings, posterior margin orange with black bands; scutellum 

black with apex red; clavus orange anteriorly and black posteriorly; corium 

with apical margin orange remaining black; membrane of hemelytra 

translucent and brown. 

Head:  Head with broad base and narrow apex, paraclypei shorter than 

clypeus, protruding inward, paraclypei fused with clypeus, preocular distance 

less than reminder of the head; antenniferous tubercles widely separated, 

antennal segments: I: 0.55 mm (0.5 -0.55 mm), II: 1.3 mm (1.25-1.3 mm), III: 1.05 

mm (0.9-1.05 mm), IV: 1.4 mm (1.35-1.5 mm), antennal segments formula: 

I<III<II<IV; labium reaching upto metacoxae, length of labial segments: I: 1.0 

mm (0.9-1.0 mm), II:  1.0 mm (0.9-1.0 mm), III:  0.9 mm (0.85-0.9 mm), IV:  0.8 

mm (0.75-0.8 mm), labial segments length formula: IV<III<II=I; head length: 

1.25 mm (1.1-1.25 mm); anteocular distance:  0.6 mm (0.5-0.6 mm); postocular 
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region of head including eyes: 0.65 mm (0.6-0.65 mm); width of head across 

eyes:  1.8 mm (1.7-1.8 mm); interocular distance:  1.1 mm (1.0-1.1 mm); distance 

between ocelli: 0.7 mm (0.6-0.7 mm). 

Thorax: Pronotum slightly bent downward, broad, anterior margin convex, 

anterior angle subacute, posterior margin sub straight, humeral angles round, 

pronotum length: 2.05 mm (2.0-2.05 mm); pronotal width:  3.0 mm (2.6-3.0 

mm); scutellum subtriangular with subacute apex, Broad, scutellum length: 1.4 

mm (1.1-1.4 mm); scutellum width: 1.4 mm (1.4-1.5 mm); scent gland ostiolar 

peritreme broad with apex directed posteriorly; evaporatoria reaching near 

lateral side and not reaching up to posterior margin, laterally well developed; 

distance base scutellum-apex clavus: 2.1 mm (2.0-2.1 mm); distance scutellum 

apex to abdominal apex with membrane: 5.5 mm (4.5-5.5 mm). 

Abdomen: Connvexiva not exposed; membrane of hemelytra not passing 

beyond abdomen, total body length male: 9.0 mm (8.8-9.0 mm); total body 

length female:  10.1 mm (9.2-10.1 mm). 

Male genitalia: Pygophore with anterior margin concave, posterior margin sub 

round with hairs; paramere with stem short, margins sub straight, inner 

projection small, blade long, broad and carved with blunt apex; aedeagus with 

phallotheca long and broader, highly sclerotized at lateral side, vesica thick, 

weakly coiled, gonoporal process coiled (Plate 30. A, B, C). 

Female genitalia: First gonocoxae triangular, 2nd gonapophysis thin with apex 

subacute, 8th paratergite somewhat square, margins sinuate, 9th paratergite 

triangular larger than 8th paratergites; spermathecal bulb long and tubular, 

spermathecal duct long with coils (Plate 30. D, E). 

Matarial examined: Pakistan: KP: Swat: Barikot: 18. v. 2014, 3♂ 1♀, 7. viii. 2014, 

1♂ 1♀, 15. v. 2015, 1♂ 1♀, 21. vi. 2015, 2♂, 21. viii. 2015, 2♂ 7♀, 23. x. 2015, 1♂, 12. 

vii. 2016, 2♂ 5♀, 6. ix. 2016, 1♂ 3♀; 
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Other material: 12. ii. 1914 Fletcher lodged at NIM Islamabad. 

Host plant: Parthenium hyterophorus 

Distribution: Pakistan, India, Japan, Sri Lanka, Italy, Spain, China, Australia.  

Remarks: New to District Swat. Earlier reported from Kohat by Chaudhry, 

(1966). Hussain, 2013 reported the species from Parachinar. 
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Figure 4.34: Graptostethus nigriceps Stal 
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Plate 30: Graptostethus nigriceps Stal male and female genitalia 
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Family Coreidae Leach 1815 

Body shape variable, usually elongate, medium to large size; head 

narrower than pronotum; ocelli present; antennae and rostrum with four 

segments; scent gland present; phytophagous 

Subfamily Coreinae Leach 1815 

Head depressed between lateral lobes; pronotum broader at posterior 

margin; scutellum short; scent gland with well-developed peritreme and 

evaporatria; hind tibiae dilated; membrane with many veins. 

Key to the genera of subfamily Coreinae of District Swat 

1. Posterior femora slender; humeral angles not produced; abdomen 

ventrally round; clypeus distinctly deflected between paraclypeal lobes 

……..……………………………………………… Homoeocerus Burmeister 

- Humeral angles acutely produced, abdomen ampliated; abdominal 

segmental angles not exteriorly acutely produced …………….Cletus Stal 

Genus Homoeocerus Burmeister 1835 

Homoeocerus Burmeister 1835: 316; Dallas 1852: 438; Walker 1871: 91; Stal 1865: 

5; 1873: 57; Lethierry and severin 1894: 35; Distant 1902: 355; 1908: 466; 1918: 

154; Blote 1936: 54; Stichel 1960: 709; Ahmad et al., 1977: 33; Hsiao 1977: 216, 

231; Ahmad 1979:25; Ahmad 1980: 131; Ceratopachys Westwood 1842: 22; 

Prismatocerus Amyot and Servile 1843: 185; Philonus Dallas 1852: 448; Ornytus 

Dallas 1852: 447; Tliponius Stal 1859: 5; Anacanthus Uhler 1860: 227; 

Anacanthocoris Uhler 1861: 287; Diocles Stal 1865: 68; Tagus Stal 1865: 67; 

Omanocoris Kiritachenko 1916: 710; Stichel 1960: 710 

Diagnostic characters: Body color dull to bright, moderate to thickly punctate 

dorsally, beneath scarcely punctate except sternum; pronotoum with fascia; 

corium with spots or fascia; head bent downward, clypeus shorter than 

https://en.wikipedia.org/wiki/William_Elford_Leach
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paraclypei, length of preocular region shorter or subequal to reminder of the 

head, head length shorter than width; antennae robust to slender; pronotum 

gradually bent downward, humeral angle sub round or round, lateral margins, 

straight, granulous, sinuate or serrate; scutellum as long as wide, apex acute or 

subacute; scent gland ostiolar peritreme with prominent anterior projection, 

obliquely tapering posteriorly, evaporatoria distinct; abdomen slender, 

connexiva well exposed. 

Key to species of geneus Homoeocerus 

1. Body concolorous, 3rd antennal segment slender……….……….. borealis 

- Body multicolorous, 3rd antennal segment dilated apically, 1st antennal 

segment longer than 3rd, spot on corium not touching lateral 

margin…………………………………………………………….…. sigillatus 

Homoeocerus borealis Distant 1918 (Figure 4.35) 

Homoeocerus borealis: Distant 1918: 155. 

Coloration: Head greenish yellow with brown granules, eyes brown, ocelli red; 

antennal segments greenish yellow except 4th segment brown; pronotum 

greenish yellow with brown punctures, brown fascia on posterior margin; 

scutellum greenish yellow with light brown punctures, apex pale yellow; 

clavus and corium pale yellow with brown punctures; hemelytra membrane 

bronzy brown. 

Head: Head bent downward, broad, preocular distance subequal to reminder 

of head including eyes, paraclypeal lobes longer than clypeus; antenniferous 

tubercles widely separated, antennal segments: I: 3.1 mm (2.5 -3.1 mm), II: 4.2 

mm (3.5-4.2 mm), III: 2.3 mm (2.0-2.3 mm), IV: 1.85 mm (1.8-1.85 mm), antennal 

segments formula IV<III<I<II; labium not reaching up to mesocoxae, length of 

labial segments: I:  0.65 mm (0.6-0.65 mm), II:  0.75 mm (0.7-0.75 mm), III:  1.0 

mm (0.95-1.0 mm), IV:  0.9 mm (0.85-0.9 mm), labial segments length formula 
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I<II<IV<III; head length: 1.5 mm (1.45-1.5 mm); anteocular distance:  0.75 mm 

(0.7-0.75 mm); postocular region of head including eyes: 0.8 mm (0.75-0.8 mm); 

width of head across eyes: 1.85 mm (1.75-1.85 mm); interocular distance:  1.0 

mm (0.9-1.0 mm); distance between ocelli: 0.6 mm (0.55-0.6 mm). 

Thorax: Pronotum bent downward, anterior angle sub round,  humeral angles 

subacute, posterior margin medially slightly convex, posterior lateral margin 

very slightly sinuate, pronotum length: 3.6 mm (2.8-3.6 mm); pronotal width: 

4.7 mm (3.8-4.7 mm); scutellum subtriangular, apex acute, scutellum length: 2.3 

mm (1.5-2.3 mm); scutellum width: 2.4 mm (1.6-2.4 mm); scent gland ostiolar 

peritreme with distinct round anterior projection, lateral projection concave, 

posterior lateral projection sub prominent, evaporatoria posteriorly almost 

prominently round, apically slightly narrowed; distance base scutellum-apex 

clavus: 3.4 mm (2.9-3.4 mm); distance scutellum apex to abdominal apex with 

membrane:  9.2 mm (7.0-9.2 mm). 

Abdomen: Abdomen round, connexiva slightly exposed, convex; membrane of 

hemelytra not passing beyond abdomen, total body length male: 14.7 mm (12.8-

14.7 mm); total body length female: 16.5 mm (16.0-16.5 mm). 

Male genitalia: Pygophore somewhat rectangular, outer margin round 

medially and posteriorly sinuate, ventroposterior margin broad, widely 

bifurcated with two sub round apices; paramere with outer margin sub round, 

blade long and thick, apically broad, with an acute process on inner side, stem 

more or less square shaped, with deeply concave inner margin; inflated 

aedeagus with pair of membranous long tongue like dorsal appendages, pair of 

conical membranous lateral appendages; vesica thin, with two loose coils (Plate 

31. A, B, C). 

Female genitalia: First gonocoxae longer than broad, apically broad, sub 

round, lateral margins slightly sinuate, inner margin straight; 2nd gonocoxae 

with lateral margins sub round; 8th paratergites with sub truncate lateral 

margin; spermathecal bulb globular shoe shaped, round proximally, abruptly 
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turning posteriorly with subacute apex, directed posteriad, distal duct of 

spermatheca moderately long, loosely coiled, proximal duct long, proximal 

flange prominent (Plate 31. D, E). 

Material examined: Pakistan: KP: Swat: Barikot: 13. viii. 2014, 4♂ 11♀; Kuza 

Bandai: 22. vii. 2014, 5♂ 1♀, 1. viii. 2014, 13♂ 9♀, 28. vi. 2016, 8♂ 2♀; 

Other material: 12. viii. 1963 Imtiaz Ahmad lodged at NHMKU 

Host plant: Dalbergia sissoo 

Distribution: Pakistan, India 

Remarks: Earlier reported from Swat (Rokhsana, 1991).  
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Figure 4.35: Homoeocerus borealis Distant 
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Plate 31: Homoeocerus borealis Distant male and female genitalia 
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Homoeocerus sigillatus Stal 1873 (Figure 4.36) 

Homoeocerus sigillatus: Stal 1873: 59. Lethierry and Severin 1894: 37; Distant 

1902: 356. 

Coloration: Head greenish yellow with dark brown granules, lateral margins 

pubescent; antennal segment first and second brown with dark brown granules 

and white hair, basal half of segment third light brown and remaining brown, 

segment fourth brown  with basal portion greenish and apex pubescent; eyes 

brown, ocelli red; pronotum with anterior green, posterior with dark brown 

granules; scutellum with basal region dark green apex pale green; clavus 

brown, punctured; corium greenish brown and punctured, heart shaped green 

spots on apical edge broader at base, narrow at tip, costal margin yellowish 

green; hemelytra membrane brassy. 

Head: Head quadrate, bent downward, as broad as long, paraclypei shorter 

than clypeus, preocular distance shorter than reminder of the head; 

antenniferous tubercles widely separated, antennal segments: I: 3.5 mm (3.2 -

3.5 mm), II: 4.8 mm (4.1-4.8 mm), III: 3.2 mm (2.7-3.2 mm), IV: 3.0 mm (2.7-3.0 

mm), antennal segments formula IV<III<I<II; labium reaching up to 

mesocoxae, length of labial segments: I:  0.85mm (0.75-0.85 mm), II:  0.75 mm 

(0.7-0.75 mm), III:  1.5 mm (1.35-1.5 mm), IV:  1.25 mm (1.1-1.25 mm), labial 

segments length formula: II<I<IV<III; head length: 1.6 mm (1.5-1.6) mm; 

anteocular distance:  0.75 mm (0.65-0.75 mm); postocular region of head 

including eyes: 0.85 mm (0.75-0.85 mm); width of head across eyes 1.95 mm 

(1.75-1.95 mm); interocular distance:  1.15 mm (0.95-1.15 mm); distance between 

ocelli: 0.65 mm (0.55-0.65 mm). 

Thorax: Pronotum bent downward, anterior angle subacute,  humeral angles 

distinct, posterior margin straight, lateral margin serrate, pronotum length: 3.8 

mm (3.1-3.8 mm); pronotal width:  5.6 mm (4.6-5.6 mm); scutellum triangular, 

apex acute, scutellum length: 2.4 mm (2.1-2.4 mm); scutellum width: 2.5 mm 

(2.1-2.5 mm); scent gland ostiolar peritreme with distinct subacute anterior 
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projection, lateral projection sinuate, posterior lateral projection prominent, 

subacute; evaporatoria with anterior narrow, posterior round; distance base 

scutellum-apex clavus: 4.0 mm (3.2-4.0 mm); distance scutellum apex to 

abdominal apex with membrane:  9.5 mm (7.5-9.5 mm). 

Abdomen: Abdomen slightly robust, connvexiva slightly exposed; membrane 

of hemelytra not passing beyond abdomen, Total body length male: 15.5 mm 

(14.4-15.5 mm); Total body length female: 17.3 mm (16.4-17.3 mm). 

Male genitalia: Pygophore somewhat square, outer margin sub straight 

medially, medio-posteriorly sub rounded, posteriorly narrowed, dorsal rim 

medially subacutly invaginate, ventroposterior margin bilobed, with round 

lobe; paramere with outer margin medially sub prominently sub round, with 

moderately long and slender blade gradually slightly narrowed, apically 

slightly broad margin truncate, outer and inner margin slightly sinuate, stem 

more or less square shaped, with concave inner margin; inflated aedeagus 

without dorsal membranous appendages, pair of semi sclerotized lateral 

appendages, leaf like, with subacute apex; vesica thick, with two loose coils 

(Plate 32. A, B, C). 

Female genitalia: First gonocoxae longer than broad, apically sub round, inner 

margin substraight; 2nd gonocoxae with lateral margins sinuate; 8th paratergites 

with sub straight lateral margin; spermathecal bulb tubular,  short and thick, , 

broad proximally, apically narrowed, apex subacute, directed latered, distal 

duct of spermatheca short, loosely coiled, proximal duct long, proximal flange 

prominent (Plate 32. D, E). 

Material examined: Pakistan: KP: Swat: Barikot: 12. viii. 2014, 1♂1♀, 22. viii. 

2015, 3♂ 6♀, 12. vii. 2016, 5♂ 2♀, 28. viii. 2016, 3♂ 9♀; 

Distribution: Pakistan, India, China. 

Remarks: New to Pakistan. 
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Figure 4.36: Homoeocerus sigillatus Stal 
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Plate 32: Homoeocerus sigillatus Stal male and female genitalia 
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Genus Cletus Stal 1859 

Cletus Stal 1859: 236. 

Diagnostic characters: Body oblong and subcompressed; head subquadrate, 

apex deflected, sometime broad, paraclypei shorter than clypeus, middle of 

head with longitudinal slit, preoccular distance longer than reminder of the 

head; antenniferous tubercle widely separated, humaral angles of pronotum 

raised and produced laterally; scutellum triangular, apex acute; labium 

reaching up to mesocoxae; scent gland ostiolar peritreme with anterior margin 

sub prominent and round; evaporatoria anteriorly prominent, posteriorly sub 

prominent, laterally well developed; 

Cletus bipunctatus Westwood 1842 (Figure 4.37) 

Coreus bipunctatus Westwood 1842: 23; Cletus signatus Walker 1871:194; Cletus 

inconspicuous Walked 1871:196, 39; Cletus bipunctatus Distant 1902: 393 

Coloration: Head brownish yellow, punctured brown; eyes blackish yellow; 

ocelli brown; antennal segments reddish brown with yellow granules, segment 

fourth with pubescence; pronotum pale yellow, punctured black with a pair of 

discoidal spots on anterior, humeral angles produced into black spine; 

scutellum yellow, punctured yellow; clavus yellowish brown, punctured black; 

corium yellowish brown with black punctures; membrane of hemelytra brassy. 

Head: Subquadrate, bent downward, broad, paraclypei shorter than clypeus, 

middle of head with longitudinal slit, preoccular distance shorter than 

reminder of the head; antenniferous tubercle widely separated, antennal 

segments: I: 2.0 mm (1.85 -2.0 mm), II: 2.05 mm (1.9-2.05 mm), III: 1.65 mm 

(1.55-1.65 mm), IV: 1.85 mm (1.8-1.85 mm); antennal segments formula 

III<IV<I<II; labium reaching up to mesocoxae, length of labial segments I:  1.0 

mm (0.9-1.0 mm), II:  0.95 mm (0.85-0.95 mm), III: 0.55 mm (0.4-0.55 mm), IV: 

0.65 mm (0.55-0.65 mm); labial segments length formula: III<IV<II<I; head 
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length: 1.55 mm (1.3-1.55) mm; anteocular distance  0.55 mm (0.45-0.55 mm); 

postocular region of head including eyes: 1.05 mm (0.85-1.05 mm); width of 

head across eyes:  1.7 mm (1.5-1.7 mm); interocular distance: 1.0 mm (0.85-1.0 

mm); distance between ocelli: 0.45 mm (0.3-0.45 mm). 

Thorax: Pronotum bent downward, anterior angle subacute,  anterior margin 

sub straight, humeral angles produced into upwardly and forwardly directed 

spine, posterior margin concave, pronotum length: 2.65 mm (2.25-2.65 mm); 

pronotal width:  5.1 mm (4.0-5.1 mm); scutellum triangular, apex acute, 

scutellum length: 1.65 mm (1.4-1.65 mm); scutellum width: 1.75 mm (1.4-1.75 

mm); scent gland ostiolar peritreme with anterior margin sub prominent and 

round, posterior lateral projection sub prominent and narrow; evaporatoria 

well developed; distance base scutellum-apex clavus: 2.7 mm (2.3-2.7 mm); 

distance scutellum apex to abdominal apex with membrane:  6.5 mm (4.5-6.5 

mm). 

Abdomen: Connvexiva exposed; membrane of hemelytra not passing beyond 

abdomen, total body length male: 10.35 mm (9.5-10.35 mm); total body length 

female:  11.9 mm (10.7-11.9 mm). 

Male genitalia: Pygophore with ventroanterior margin concave, 

ventroposterior margin sub straight with lateral lobes sub round; paramere 

long and cylindrical, blade long and thick with sinuate margins, apex sub 

round, stem long and rectangular, inner margin sinuate, inner side of blade and 

stem with hair; inflated aedeagus  with broad and short phallosoma, ventral 

conjunctival appendages broad at base and apically marrow, vesica loosely 

coiled and thin, basal plate with pivot (Plate 33. A, B, C). 

Material examined: Pakistan: KP: Swat: Shamozai: 18. v. 2015, 5♂ 7♀, 25. v. 

2016, 2♂ 1♀, 7. vi. 2016, 3♂ 1♀; Parrai: 19. v. 2014, 2♂ 2♀, 1. vi. 2015, 5♂ 2♀, 17. 

viii. 2015, 1♂ 2♀, 28. viii. 2016, 3♂ 1♀; Kuza Bandai: 28. vi. 2016, 4♂ 9♀, 26. x. 

2016, 1♀ 2♀; Shakardara: 4. vi. 2014, 3♂ 1♀, 9. vii. 2014, 3♂ 4♀, 18. vii. 2015, 4♂ 

2♀, 5. ix. 2015, 1♂ 5♀. 
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Other material: Weshr Chapra Bengal 20. v. 1908 Nackenzie lodged at NIM 

Islamabad. 

Host Plant: Polygonum maculosa Gray 

Distribution: Pakistan, India, Sri Lanka, Bangladesh. 

Remarks: Already reported from Swat Madyan (Ahmad 1977). The species is 

previously reported on Amaranthus viridis, Dalbergia sissoo, Medicago sativa, 

Helianthus annuus and Withania somnifera. 
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Figure 4.37: Cletus bipunctatus Westwood 
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Plate 33: Cletus bipunctatus Westwood male genitalia 
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Cletus punctiger Dallas 1852 (Figure 4.38) 

Gonocerus punctiger Dallas 1852: 494; Homooeocerus minax Walker 1871: 99, 26; 

Cletus punctiger Distant 1902: 393. 

Coloration: Head dark yellow, punctured brown; antennae with basal 

segments reddish brown, last segment dark brown with pubescence, yellow 

granules on antennal segments; eyes blackish yellow; ocelli red; pronotum dark 

yellow, punctured black with posterior side more dense, anteriorly with pair of 

yellowish discoidal spots, humeral angles produced into spine; scutellum 

yellow; clavus yellow, punctured black; corium yellow with reddish tinge, 

punctured black, apical edge with a pair of bright yellow discoidal spots; 

membrane of hemelytra brassy. 

Head: Subquadrate, bent downward, as broader as long, paraclypei shorter 

than clypeus, middle of head with longitudinal slit, preoccular distance shorter 

than reminder of the head; antenniferous tubercle widely separated, antennal 

segments: I: 1.6 mm (1.5 -1.6 mm), II: 2.1 mm (1.8-2.1 mm), III: 1.65 mm (1.45-

1.65 mm), IV: 1.5 mm (1.25-1.5 mm), antennal segments formula: IV<I<III<II; 

labium reaching beyond mesocoxae, length of labial segments: I:  1.0 mm (0.85-

1.0 mm), II:  0.95 mm (0.9-0.95 mm), III:  0.6 mm (0.5-0.6 mm), IV:  0.7 mm (0.65-

0.7 mm), labial segments length formula III<IV<II<I; head length: 1.3 mm (1.25-

1.3 mm); anteocular distance: 0.5 mm (mm); postocular region of head 

including eyes: 0.8 mm (0.75-0.8 mm); width of head across eyes: 1.5mm (1.3-

1.5 mm); interocular distance:  0.9 mm (0.8-0.9 mm); distance between ocelli: 0.4 

mm (0.3-0.4 mm). 

Thorax: Pronotum bent downward, anterior angle subacute,  anterior margin 

concave, humeral angles produced into outwardly directed spine, posterior 

margin concave, posterior lateral margin sinuate, pronotum length: 2.35 mm 

(1.95-2.35 mm); pronotal width:  4.55 mm (3.5-4.55 mm); scutellum triangular, 

apex acute, scutellum length: 1.5 mm (1.3-1.5 mm); scutellum width: 1.5 mm 

(1.3-1.5 mm); scent gland ostiolar peritreme prominent; evaporatoria narrow, 
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laterally well developed; distance base scutellum-apex clavus: 2.35 mm (2.05-

2.35 mm); distance scutellum apex to abdominal apex with membrane: 5.35 

mm (4.25-5.35 mm). 

Abdomen: Connvexiva exposed; membrane of hemelytra not passing beyond 

abdomen, total body length male: 10.05 mm (9.25-10.05 mm); total body length 

female:  10.4 mm (9.9-10.4 mm). 

Male genitalia: Pygophore oblong, ventroposterior margin with median 

inflexion; paramere long and cylindrical, blade long and thick with sinuate 

margins, apex subround, stem long and rectangular, inner margin sinuate, 

inner side of blade and stem with hair; inflated aedeagus with thick and short 

phallosoma, ventral conjunctival appendeges lobed, lateral conjuncteval 

appendeges small and sclerotized, vesica thick with two coils, basal plate with 

pivot (Plate 34. A, B, C). 

Female genitalia: First gonocoxae broad, apex subround; 8th paratergites 

squarish; 9th paratergites squarish with lateral margin obliquely straight, apex 

subround; spermathecal bulb oblong, distal duct of spermatheca highly 

convoluted and sclerotized, proximal duct of spermatheca long (Plate 34. D, E). 

Material examined: Pakistan: KP: Swat: Ashary: 3. vi. 2014, 2♂ 5♀, 14. viii. 

2016, 3♂ 6♀; Khwazakhela: 27. viii. 2014, 3♂ 1♀, 3. viii. 2016, 4♂ 1♀; Marghazar: 

26 .v .2014, 2♂ 5♀, 10. vii. 2014, 1♂ 3♀, 4. vii. 2015, 3♂ 1♀, 17. vii. 2016, 4♂ 2♀, 22. 

viii. 2016, 2♂ 1♀; 

Other material: Dalh Chapra Bengal 20. v. 1908 Nackenzie lodged at NIM 

Islamabad. 

Host plant: Chenopodium album 

Distribution: Pakistan, India, China 
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Remarks: New to District Swat. Earlier reported from Murree (Ahmad 1977). 

Hussain (2013) reported the species from Parachinar. 

 

 

Figure 4.38: Cletus punctiger Dallas 
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Plate 34: Cletus punctiger Dallas male and female genitalia 
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Cletus trigonus Thunberg 1783 (Figure 4.39) 

Cimex trigonus Thunberg 1783: 37; Cimex pugnator Fabricius 1787: 287; Cletus 

pugnator Stal 1868: 60; Gonocerus acutus Dallas 1852: 495; Cletus bistillatus Dohrn 

1860: 403. 

Coloration: Head yellow, punctured brown; antennae with yellow granules, 1st 

segment red, 2nd and 3rd reddish yellow, segment 4th dark brown with apical 

region light brown and with pubescence; eyes blackish yellow; ocelli red; 

pronotum pale yellow, punctured black with posterior side more dense, 

anterior with a pair of yellowish discoidal spots, humeral angles produced into 

small acute brown spine; scutellum yellow, punctured; clavus reddish yellow, 

punctured black; corium yellow with reddish tinge, punctured black, apical 

edge with two bright yellow discoidal spots; membrane of hemelytra brassy. 

Head: Subquadrate, bent downward, paraclypei shorter than clypeus, middle 

of head with longitudinal slit, preoccular distance shorter than reminder of the 

head; antenniferous tubercle widely separated, antennal segments: I: 1.3 mm 

(1.2 -1.3 mm), II: 1.9 mm (1.7-1.9 mm), III: 1.6 mm (1.4-1.6 mm), IV: 1.35 mm 

(1.25-1.35 mm), antennal segments formula: I<IV<III<II; labium reaching 

beyond mesocoxae, length of labial segments: I: 1.0 mm (0.9-1.0 mm), II: 0.85 

mm (0.8-0.85 mm), III:  0.55 mm (0.5-0.55 mm), IV: 0.65 mm (0.6-0.65 mm), 

labial segments length formula: III<IV<II<I; head length: 1.3 mm (1.15-1.3) mm; 

anteocular distance:  0.5 mm (0.45-0.5 mm); postocular region of head including 

eyes: 0.8 mm (0.7-0.8 mm); width of head across eyes: 1.45 mm (1.3-1.45 mm); 

interocular distance:  0.8 mm (0.75-0.8 mm); distance between ocelli: 0.4 mm 

(0.35-0.4 mm). 

Thorax: Pronotum bent downward, anterior angle acute,  anterior margin 

concave, humeral angles produced into outwardly directed spine, posterior 

margin concave, pronotum length: 1.9 mm (1.75-1.9 mm); pronotal width: 3.7 

mm (3.3-3.7 mm); scutellum triangular, apex acute, scutellum length: 1.3 mm 

(1.2-1.3 mm); scutellum width: 1.35 mm (1.3-1.35 mm); scent gland ostiolar 
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peritreme with anterior margin prominent and round; evaporatoria well 

developed; distance base scutellum-apex clavus: 2.1 mm (1.9-2.1 mm); distance 

scutellum apex to abdominal apex with membrane:  4.5 mm (4.2-4.5 mm). 

Abdomen: Connvexiva exposed; membrane of hemelytra not passing beyond 

abdomen, total body length male: 8.5 mm (8.2-8.5 mm); total body length 

female:  8.5 mm (8.3-8.5 mm). 

Male genitalia: Pygophore oblong with outer margin subround, medially 

broad and then sinuate, ventroposterior margin broad; paramere long and 

cylindrical, blade long with sinuate margins, apex subround; inflated aedeagus 

with broad and short phallosoma, a pair of ventral conjunctival appendeges 

with narrow apices and midially broad, a pair of lateral conjuncteval 

appendeges, rod shapes, vesica thick with three coils, basal plate with pivot 

(Plate 35. A, B, C). 

Female genitalia: First gonocoxae small, outer lateral margin subround, with 

fused apex, inner margin straight; 8th paratergites triangular with apices blunt; 

9th paratergites triangular with outer lateral margin sub straight, apex narrow; 

spermathecal bulb long and rod shaped, apex narrow, distal duct of 

spermatheca highly convoluted and long, proximal duct of spermatheca short 

(Plate 35. D, E). 

Material examined: Pakistan: KP: Swat: Shamozai: 3. vii. 2014, 7♂ 15♀, 18. v. 

2015, 3♂ 11♀, 25. v. 2016, 3♂ 5♀, 7. vi. 2016, 1♂, 29. viii. 2016, 3♂ 8♀; Parrai: 19. v. 

2014, 4♂ 2♀, 15. vi. 2014, 3♂ 2♀, 1. vi. 2015, 3♂ 1♀, 17. viii. 2015, 2♂ 2♀, 14. ix. 

2015, 1♂ 4♀, 28. viii. 2016, 5♂ 2♀; Barikot: 18. v. 2014, 8♂ 12♀, 17. vi. 2014, 2♂ 7♀, 

21. vi. 2015, 2♂ 8♀, 25. viii. 2015, 1♂ 5♀, 5. vi. 2016, 6♀; Kuza Bandai: 21. vii. 2014, 

1♂ 1♀, 4. viii. 2014, 5♂ 3♀, 25. vii. 2015, 1♂, 8. viii. 2015, 5♂ 7♀, 28. vi. 2016, 2♂ 1♀, 

26. x. 2016, 3♀; Shakardara: 4. vi. 2014, 1♂ 1♀, 9. vii. 2014, 9♂ 1♀, 18. vii. 2015, 1♂ 

3♀, 5. ix. 2015, 2♂ 1♀; Ashary: 3. vi. 2014, 1♂ 3♀, 26. vii. 2015, 4♀, 14. viii. 2016, 2♂ 

1♀; Khwazakhela: 6. vi. 2014, 1♂ 1♀, 27. viii. 2014, 6♂ 2♀, 21. vii. 2016, 1♂ 3♀, 3. 

viii. 2016, 5♂ 2♀; Kokarai: 28. vii. 2014, 1♂ 3♀, 8. ix. 2014, 4♀, 28. viii. 2015, 2♂ 7♀, 
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29. vii. 2016, 4♂ 1♀; Marghazar: 26. v. 2014, 1♂ 1♀, 10. vii. 2014, 3♂ 9♀, 4. vii. 

2015, 2♂ 7♀, 22. viii. 2016, 5♂ 1♀; Totano Bandai: 16. vii. 2014, 4♂ 3♀, 6. vii. 2015, 

1♂ 1♀, 9. vii. 2016, 3♂ 1♀, 17. ix. 2016, 2♂ 1♀. 

Other material: Chittagong hill 14. iii. 1964 lodged at PFI.  

Host plant: Chenopodium album and Celosia argentea L., Amaranthus viridis L. 

Distribution: Pakistan, India, Philippines. 

Remarks:  New to District Swat. Earlier reported from Peshawar on Oryza 

sativa (Ahmad 1977).  
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Figure 4.39: Cletus trigonus Thunberg 
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Plate 35: Cletus trigonus Thunberg male and female genitalia 
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Family Alydidae Amyot & Serville 1843 

Body elongate; head triangular, clypeus longer than paraclypei; ocelli 

present; antennal segments with fine bristles; labium with four segments, short 

and slender reaching up to mesocoxae; pronotum wider than long, humeral 

angles usually nodulated, angulate or produced into spines; scutellum short 

triangular, longer than wide, membrane reaching apex abdomen; 

Subfamily Alydinae Amyot & Serville 1843 

Key to species of genus Riptortus 

1. Pleural area with longitudinal fasciae of yellow band with black or 

brown border running from tip of head to apex of abdomen, abdominal 

venter patterned, peritreme large, aedeagus with broad flap like dorsal 

appendages and sickle shaped ventral sclerotized appendages 

……………………………….. ………………………………….…..… linearis 

- Without longitudinal fasciae, maculae on meso and metapleura, 4th 

antennal segment in male 4 times and in female 3 times longer than 

interocular distance ………………………………………………. pedistris 

Genus Riptortus Stal 1860 

Riptortus linaries Fabricius 1775 (Figure 4.40) 

Cimex linearis F 1775: 710; 1781: 353: 1787: 290; Lygaeus linearis F 1794:144; 

1803:250; Alydus abdominalis Westwood 1842: 19; Alydus obscuricornis Dallas 

1852: 475; Distant: 1901: 332; Riptortus linearis Stal 1868: 64; Lethierry and 

Severin 1894: 110; Distant: 1902: 415; Blote 1934: 278; Stichel 1960-62: 718; 

Schaffner: 1964: 236.  

Head:  Broder than long, preoccular distance longer than reminder of the head; 

antennal segments: I: 2.3 mm (2.1 -2.3 mm), II: 1.9 mm (1.7-1.9 mm), III: 1.9 mm 

(1.4-1.9 mm), IV: 5.1 mm (4.5-5.1 mm), antennal segments formula: II<III<I<IV; 
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labium reaching beyond mesocoxae, length of labial segments: I: 1.5 mm (1.1-

1.5 mm), II: 1.85 mm (1.8-1.85 mm), III:  1.25 mm (1.0-1.25 mm), IV: 1.3 mm 

(1.26-1.3 mm), labial segments length formula: III<IV<I<II; head length: 2.3 mm 

(2.15-2.3) mm; anteocular distance:  1.2 mm (1.1-1.2 mm); postocular region of 

head including eyes: 1.1 mm (1.0-1.1 mm); width of head across eyes: 2.45 mm 

(2.3-2.45 mm); interocular distance:  1.3 mm (1.15-1.3 mm); distance between 

ocelli: 0.6 mm (0.5-0.6 mm). 

Thorax: Pronotum broader than long, humeral angles simple, pronotum 

length: 2.6 mm (2.5-2.6 mm); pronotal width: 2.75 mm (2.5-2.75 mm); scutellum 

triangular, with punctures, scutellum length: 1.2 mm (1.1-1.2 mm); scutellum 

width: 1.15 mm (1.0-1.15 mm); scent gland ostiolar peritreme ridged and 

prominent evaporatoria; distance apex scutellum-apex clavus: 1.1 mm (1.0-1.1 

mm); apex clavus apex corium 6.5 mm (6.3-6.5 mm), apex corium-apex 

abdomen including membrane:  2.2 mm (2.0-2.2 mm). 

Abdomen: Connvexiva not exposed; membrane of hemelytra passing beyond 

abdomen, total body length male: 13.5 mm (12.5-13.5 mm); total body length 

female:  14.5 mm (14.0-14.5 mm). 

Male genitalia: Pygophore conical, paramere with stem short, blade with 

subacute apex; aedeagus with dorsal appendages sickle like, lateral 

appendages short and sclerotized, vesica with acute apex (Plate 36. A, B, C). 

Female genitalia: First gonocoxae broad with apex round; 8th paratergites 

small with round apices; spermatheca consisting of long narrow tube of loose 

spirals (Plate 36. D, E). 

Matarial examined: Pakistan: KP: Swat: Barikot: 18. v. 2014, 1♂, 23. x. 2015, 3♂ 

6♀, 12. vii. 2016, 2♂ 1♀, 6. ix. 2016, 4♂ 1♀; Kuza Bandai: 23. vii. 2014, 5♂ 1♀, 4. 

viii. 2014, 2♂ 1♀, 17. vii. 2015, 7♂ 9♀, 26. x. 2016, 2♂ 5♀; Shakardara: 27. x. 2014, 

1♂ 2♀, 15. vi. 2015, 1♂ 4♀, 5. ix. 2015, 2♂; Ashary: 9. viii. 2014, 3♂ 1♀, 3. ix. 2016, 

1♂ 1♀; Khwazakhela: 6. vi. 2014, 5♂ 1♀, 20. vii. 2014, 3♂, 21. vii. 2016, 1♂; 
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Kokarai: 16. vii. 2015, 1♂ 2♀, 27. vii. 2016, 2♂ 1♀; Marghazar: 11. vi. 2015, 1♂, 17. 

vii. 2016, 2♂, 22. viii. 2016, 1♂ 1♀, 8. ix. 2016, 2♀. 

Other material: Pusa Bihar 13. ix. 1923 Peries lodged at NIM Islamabad. 

Host plant: Vigna mungo (Black gram) and Robinia pseudo acacia L. 

Distribution: Iraq, Iran, China, Taiwan, Japan, Oriental and Australasian 

Regions 

Remarks: New to District Swat. Earlier reported from Abbottabad by 

Chaudhry, (1966).  
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Figure 4.40: Riptortus linaries Fabricius 
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Plate 36: Riptortus linaries Fabricius male and female genitalia 
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Riptortus pedestris Fabricius 1775 (Figure 4.41) 

Material examined: Pakistan: KP: Swat: Barikot: 18. v. 2014, 1♂, 23. x. 2015, 3♂ 

6♀, 12. vii. 2016, 2♂ 1♀, 6. ix. 2016, 4♂ 1♀; Kuza Bandai: 23. vii. 2014, 5♂ 1♀, 4. 

viii. 2014, 2♂ 1♀, 17. vii. 2015, 7♂ 9♀,  26. x. 2016, 2♂ 5♀; Shakardara: 27. x. 2014, 

1♂ 2♀, 15. vi. 2015, 1♂ 4♀, 5. ix. 2015, 2♂; Ashary: 9. viii. 2014, 3♂ 1♀, 3. ix. 2016, 

1♂ 1♀; Khwazakhela: 6. vi. 2014, 5♂ 1♀, 20. vii. 2014, 3♂, 21. vii. 2016, 1♂; 

Kokarai: 16. vii. 2015, 1♂ 2♀, 27. vii. 2016, 2♂ 1♀; Marghazar: 11. vi. 2015, 1♂, 17. 

vii. 2016, 2♂, 22. viii. 2016, 1♂ 1♀, 8. ix. 2016, 2♀. 

Other material: Pusa Bihar 13. ix. 1923 Peries lodged at NIM Islamabad. 

Host plant: Vigna mungo (Black gram) 

Distribution: Pakistan, India, Japan, Indonesia, Tiwan, Thailand 

Remarks: New to District Swat. Earlier reported from Sindh, Punjab, 

Baluchistan (Abbas 2002). 
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Figure 4.41: Riptortus pedestris Fabricius 
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DNA Barcodes analysis and Phylogenetic study  

Cytochrome Oxidase I (COI) gene sequences of the species under study 

were obtained in this study for DNA barcoding and phylogenetic relationships. 

These sequences were analyzed for genetic distance using (K2P), nucleotides 

composition, transition/transversion ratio and nucleotide composition 

distance. Neighbor Joining, Maximum likelihood and Maximum Parsimony 

method were used for graphical representation of patterns of nucleotide 

divergence and to reconstruct phylogenetic relationships. Based on these 

analysis nine species, namely, Andrallus spinidens (Genbank Accession: 

MG298982; BIN: BOLD: ACA2776), Neohalys acuticornis (Genbank Accession: 

MG298985; BIN: BOLD:ADH3336), Adria parvula (Genbank Accession: 

MG298986; BIN:  BOLD: ADG8939), Scotinophara ochracea (Genbank 

Accession: MG298989; BIN: BOLD:ADH3521), Hotea curculionoides (Genbank 

Accession: MG298987; BIN: BOLD:ADH3310), Neophysopelta schlanbuschi 

(Genbank Accession: MG298988; BIN:  BOLD:AAV0109), Lachnesthus 

singalensis (BOLD processes ID: SDP602021-17), Rhyparothesus dudgeoni 

(Genbank Accession: MG299061), and Homoeocerus sigillatus (Genbank 

Accession: MG298981; BIN: BOLD:ADG9080) were barcoded for the first time. 

COI gene sequences of other species already barcode were also added to BOLD 

for intraspecfic divergence and confirmation of species.  

Family Pentatomidae  

COI gene sequences of species belonging to family Pentatomidae 

obtained In this study were analyzed for nucleotide divergence and 

composition. DNA sequences of species belonging to family Pentatomidae 

deposited by other workers to GeneBank were procured for comparison. 

Sequence of Rhynocoris marginatus belonging to family Reduviidae, infraorder 

Cimicomorpha was taken as out group. COI gene sequence of Hotea 

curculionoides obtained in this study was also taken as outgroup in the analysis. 

The final aligned data had 40 sequences of 658 bp length representing 31 
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species. Overall the barcode gap was distinct for between species, genera and 

at higher taxonomic levels. No overlap in sequence divergence was found. The 

final aligned data including outgroup was represented by 658 genetic 

characters of which 356 were conserved sites, 302 variable sites, 247 parsimony 

informative sites and 55 singleton sites. For ingroup only, 396 sites were 

conserved, 262 variable sites, 229 parsimony informative sites and 33 singleton 

sites. Increase in the mean K2P divergence was observed across different 

taxonomic levels. The mean intraspecific divergence was 0.6 % (0.3% - 1.0%, SD 

0.24) (Table 4.3). Andrallus spinidens showed 1.0% divergence which is greater 

than the mean K2P divergence at intraspecfic level. Eocanthecona furcellata 

showed 0.7% while Zicrona caerulea, Erthesina fullo, Dolycoris indicus and Nezara 

viridula showed 0.3%, 0.7%, 0.3% and 0.6% divergence respectively (Table 4.1). 

The mean interspecific divergence was 8.8% (3.9% - 12.0%, SD 2.4) (Table 4.3). 

The average interspecific divergerce was higher than intraspecific divergence. 

The interspecific divergence in species of genus Erthesina was (7.5%), 

Acrosternum (9.9%), Dolycoris (10.5%) and Plautia (12.0%). The mean 

interspecific divergence of genus Eurydema was (6.2%) (Table 4.2). The mean 

divergence between genera was 16.7% (10.0% – 21.7%, SD 2.1) (Table 4.3).  The 

nucleotides composition of the total sequences were analyzed. The mean 

concentration of each nucleotide was A = (31.3%), T = (34.7%), G = (16.2%) and 

C = (17.7%). The mean A+T contents were 66.2% and G+C contents were 33.8% 

(Table 4.4).  

The nucleotide composition was A+T rich in Eysarcoris inconspicuous 

(68.9%) followed by Eurydema lituriferum and Acrosternum gramineum (67.3%), 

Zicrona caerulea (67.2%), Erthesina fullo (66.7%), Plautia fimbriata (66.3%), 

Eurydema pulchra (66.3%), Adria parvula (66.1%), Scotinophara ochracea (65.9%), 

Nezara viridula (65.8%), Neohalys acuticornis (65.5%), Eocanthecona furcellata 

(65%), Bagrada picta (64.9%), Halys dentatus (64.9%), Dolycoris baccarum (64.2%), 

Hotea curculionoides (63.8%), Andrallus spinidens (63.3%), Dolycoris indicus 

(63.3%). The G+C contents were rich in Dolycoris indicus (36.7%), Andrallus 
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spinidens (36.7%), Hotea curculionoides (36.2%), Dolycoris baccarum (35.8%), 

Bagrada picta (35.1%), Halys dentatus (35.1%), Eocanthecona furcellata (35%), 

Neohalys acuticornis (34.5%), Nezara viridula (34.2%), Scotinophara ochracea 

(34.1%), Adria parvula (33.9%), Eurydema pulchra (33.7%), Plautia fimbriata 

(33.7%), Erthesina fullo (33.3%), Zicrona caerulea (32.8%), Acrosternum gramineum 

(32.7%), Eurydema lituriferum (32.7%) and Eysarcoris inconspicuous (31.1%),. 

Nucleotides composition distance was also estimated. The lowest 

composition distance was found in Neohalys acuticornis and Eurydema pulchra 

(0.002) followed by Erthesina fullo and Erthesina acuminata (0.005), Adria 

parvula and Erthesina fullo (0.007), Hotea curculionoides and Hotea sp. (0.007), 

Erthesina fullo and Neohalys acuticornis (0.012), Acrosternum gramineum and 

Plautia fimbriata (0.012), Nezara viridula and Nezara antennata (0.017), Adria 

parvula and Erthesina acuminata (0.022), Hotea curculionoides and Dolycoris indicus 

(0.026), Erthesina acuminate and Halys dentatus (0.029), Erthesina fullo and Halys 

dentatus (0.038), Adria parvula and Nezara viridula (0.043), Eurydema lituriferum 

and Plautia fimbriata (0.043), Erthesina fullo and Nezara viridula (0.047), Halys 

dentatus and Dolycoris baccarum (0.047), Eurydema pulchra and Eurydema 

lituriferum (0.054), Adria parvula and Neohalys acuticornis (0.057), Scotinophara 

ochracea and Bagrada hilaris (0.069). The composition distance was highest 

between Perillus bioculatus and Eurygaster integriceps (3.558) followed by 

Perillus bioculatus and Dolycoris baccarum (2.924), Perillus bioculatus and Halys 

dentatus (2.556), Andrallus spinidens and Acrosternum hilare (2.173), Perillus 

bioculatus and Erthesina fullo (2.173), Perillus bioculatus and Acrosternum hilare 

(1.898). The nucleotide substitution pattern was also analyzed. The highest rate 

of substitution was 25.32 (transitional from C to T) followed by 19.89 (G to A). 

The lowest rate was transversional 2.58 (C to G or T to G). 

Transition/transversion bias was R= 2.024 (Table 4.5) 

In Neighbor Joining tree the similar species clustered together with a 

bootstrap value of 99-100%. The optimal tree with sum of branch length 

(2.07624760) in shown in (Figure 4.42). Species within genera clustered together 
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with 89-100% bootstrap support.  Species of the subfamily Asopinae clustered 

together with 81% bootstrap support. Scotinophara ochracea was sister group to 

subfamily Asopinae with weak support. The sister group relationship between 

Eocanthecona furcellata and Andrallus spinidens   was supported by 64% 

bootstrap value. Zicrona caerulea was at basal position to other members of 

subfamily Asopinae. Member of the subfamily Pentatominae clustered together 

with 64% bootstrap value.  The species of genus Eurydema showed monophyly 

with 70% bootstrap support. The relationship between Eurydema pulchra and 

Eurydema lituriferum was supported by 100% bootstrap value. The relationship 

recovered between species of genus Eurydema was [(Eurydema pulchra + 

Eurydema lituriferum) + Eurydema ventralis + Eurydema dominulus)]. Bagrada 

picta form sister group with Eurydema with weak support. The genera Halys, 

Neohalys and Erthesina clustered together with 66% bootstrap support. The 

relationship between Halys and Neohalys was supported by 99% bootstrap 

value. The species of genus Acrosternum clustered with 89% support and the 

species of genus Plautia clustered with 81% support. Nezara antennata and 

Nezara viridula clustered together with 100% bootstrap support. Adria parvula 

clustered with Eysarcoris inconspicuous at bootstrap value of 86%. Species of 

genus Dolycoris clustered in separate clade with 97% support. The clustering of 

species on the bases of genetic distance is in accordance with morphology 

based grouping. In molecular evolution, evolutionary distances between 

species is measured by the number of nucleotide substitutions occurring 

between their nucleotide sequences. The GTR+G+I model had the lowest value 

of BIC (13132.980) followed by GTR+G (13186.688), TN93+G+I (13210.792), 

TN93+G (13262.268), HKY+G+I (13395.670) and HKY+G (13396.267).  

GTR+G+I (General time reversible+Gamma rate distribution with Invariant 

sites) model was therefore considered as best substitution model for present 

data set to analyze Maximum Likelihood distance. Maximum Likelihood tree 

with the highest log likelihood (-6129.47) is shown in (Figure 4.43). The 

percentage of trees in which the associated taxa clustered together is shown 

next to the branches. Initial tree(s) for the heuristic search were obtained 
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automatically by applying Neighbor-Join and BioNJ algorithms to a matrix of 

pairwise distances estimated using the Maximum Composite Likelihood (MCL) 

approach, and then selecting the topology with superior log likelihood value. A 

discrete Gamma distribution was used to model evolutionary rate differences 

among sites (5 categories (+G, parameter = 0.4788)). The rate variation model 

allowed for some sites to be evolutionarily invariable ([+I], 27.47% sites). The 

clustering of species in Maximum Likelihood tree is in agreement with topology 

of Neighbor Joining tree but with some differences in bootstrap values. The 

Minimum Evolution tree with the sum of branch length = 2.07279997 was also 

constructed (Figure 4.44). The topology of minimum evolution was also similar 

to Maximum Likelihood and Neighbor Joining trees. The results of these 

analyses were consistent with morphology based identification and all the 

species belonging to the same genus clustered together. These analyses confirm 

the utility of the COI gene sequences of the present study for species level 

identification, biosystematics and phylogenetic relationships. 
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Table 4.1: Pairwise K2P intraspecific divergence of family Pentatomidae 

S. No. Species  Species (Accession no.) Divergence 

percentage 

1 Eocanthecona furcellata  Eocanthecona furcellata 

KJ459922 

0.7 

2 Andrallus spinidens Andrallus spinidens 

KX351377 

1.0 

3 Zicrona caerulea Zicrona caerulea KU876527 0.3 

4 Erthesina fullo Erthesina fullo KU601522 0.7 

5 Dolycoris indicus Dolycoris indicus KX467344 0.3 

6 Nezara viridula     Nezara viridula KX467340     0.6 

Table 4.2: Pairwise K2P intrespecific divergence of family Pentatomidae 

S. No. Species (Accession no.) Species (Accession no.) Divergence 

percentage 

1 Acrosternum gramineum Acrosternum hilare 

MF679616 

10 

2 Eurydema liturferm Eurydema pulchra 3.9 

3 Eurydema pulchra Eurydema dominulus 

KP190207 

8.0 

4 Eurydema liturferm Eurydema ventralis 

KJ541625 

9.9 

5 Dolycoris bacrrum Dolycoris indicus 10.5 

6 Erthesina fullo Erthesina acuminate 

KY492350 

7.5 

7 Plautia fimbriata Plautia viridicollis 

KU163633 

12.0 
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Table 4.3: Comparative K2P divergence of family Pentatomidae 

K2P divergence Range Mean±SD 

Intraspecific 0.3-1.0 0.6±0.24 

Interspecific 3.9-12.0 8.8±2.4 

Between genera 10.0-21.7 16.7±2.1 

Table 4.4: Percentage of base composition in COI gene of family Pentatomidae 

Base A T G C 

Mean percentage 31.3 34.7 16.2 17.7 

Table 4.5: Maximum composite likelihood estimate of the pattern of nucleotide 

substitution. Each entry shows the probability of substitution (r) from one base 

(row) to another base (column). Transitional substitution are shown in bold.  

 A T C G 

A - 5.21 2.76 10.41 

T 4.93 - 13.41 2.58 

C 4.93 25.32 - 2.58 

G 19.89 5.21 2.76 - 
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Figure 4.42. Phylogenetic tree of Family Pentatomidae bugs based on COI (K2P 

model) using Neighbour Joining method. Number indicates the percentage of 

1000 bootstrap replicates greater than 50.  
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Figure 4.43. Phylogenetic tree of Family Pentatomidae bugs based on COI 

using Maximum Likelihood method. Number indicates the percentage of 1000 

bootstrap replicates greater than 50. 
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Figure 4.44. Phylogenetic tree of Family Pentatomidae bugs based on COI 

using Minimum Evolution method. Number indicates the percentage of 1000 

bootstrap replicates greater than 50. 
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Family Reduviidae 

COI gene sequence of species belonging to family Reduviidae, obtained 

in this study were analyzed for nucleotide divergence and composition. DNA 

sequences of ten species belonging to seven genera were procured for 

GeneBank deposited by other workers for comparison. Sequence of Catamiarus 

brevipennis belonging to subfamily Peiratinae was taken as outgroup. The final 

aligned data had 14 sequences of 666 bp length representing twelve species. 

Overall the barcode gap was distinct for between species and genera. No 

overlap in sequence divergence was found. The final aligned data including 

outgroup was represented by 666 genetic characters of which 173 were 

conserved sites, 485 variable sites, 242 parsimony informative sites and 243 

singleton sites. For ingroup only, 375 sites were conserved, 283 variable sites, 

236 parsimony informative sites and 47 singleton sites. Increase in the mean 

K2P divergence was observed across different taxonomic levels. The 

intraspecific divergence of Rhynocoris fuscipes was 0.3%, Rhynocoris marginatus 

(0.8%) and Polididus armatissimus was 1.0% (Table 4.6).  The mean Interspecific 

divergence was 8.3% (5.6% - 14.9%, SD 3.5) (Table 4.8). The average 

interspecific divergerce of genus Rhynocoris 10.25% (SD 4.7) was greater than 

mean intrespecific divergence of genus Polididus 6.1% (SD 0.5) (Table 4.7). The 

mean divergence between genera was 25.1% (15.3% – 33.6%, SD 5.3) (Table 4.8).   

The nucleotide composition of the total sequences was also analyzed. 

The mean concentration of each nucleotide was A = (29.4%), T = (36.3%), G = 

(16.2%) and C = (18.0%). The mean A+T contents were 65.7% and the mean 

G+C contents were (34.2%) (Table 4.9). In Rhynocoris fuscipes the nucleotide 

composition was A+T rich (69.9%) followed by Rhynocoris kumarii (69.3%), 

Zelus tetracanthus (66.4%), Rhynocoris marginatus (66.0%), Polididus perarmatus 

(65.2%), Polididus armatissimus (64.3), Sinea diadema (64.1%), Zelus luridus 

(64.1%) and Arilus cristatus (61.2%).  The Arilus cristatus was found G+C rich 
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(38.8%) followed by Zelus luridus (35.9%), Sinea diadema (35.9%), Polididus 

armatissimus (35.7%), Polididus perarmatus (34.8%), Rhynocoris marginatus 

(34.0%), Zelus tetracanthus (33.6%), Rhynocoris kumarii (30.7%) and Rhynocoris 

fuscipes (30.1%). 

Composition distance measures the difference in nucleotide composition 

of a pair of sequence. The analysis of composition distance showed lowest 

distance between Rhynocoris fuscipes and Rhynocoris kumarii (0.087), followed by 

Rhynocoris marginatus and Sinea diadema (0.096), Rhynocoris marginatus and Zelus 

tetracanthus (0.136), Sinea diadema and Zelus luridus (0.159), Polididus perarmatus 

and Sinea diadema (0.165). The highest composition distance was between 

Rhynocoris fuscipes and Arilus cristatus (3.555). The nucleotide substitution 

pattern showed that highest rate of substitution was 21.57 (transitional from C 

to T) followed by 12.13 (G to A). The lowest rate was transversional 3.85 (C to G 

or T to G). Transition/transversion bias was R= 0.96 (Table 4.10) 

In Neighbor Joining tree species of genus Rhynocoris clustered together 

in subclade with 87% bootstrap support. The species of genus Polididus 

clustered together with 96% bootstrap support in the second subclade with 

other species of the subfamily. The relationship between Irantha sp and Sinea 

diadema was supported by 97% bootstrap support. The sister group relationship 

between Zelus and Arilus was supported by 64%. Overall conspecfic and 

congeneric taxa clustered together in Neighbor-Joining tree. The optimal tree 

with sum of branch length (0.87082) is shown in (Figure 4.45). The GTR+G 

model had the lowest value of BIC (8532.284) followed by TN93+G (8557.171), 

GTR+G+I (8565.554), TN93+G+I (8566.261), HKY+G (8574.997) and HKY+G+I 

(8584.089).  GTR+G model was therefore considered as best substitution model 

for present data set to analyze Maximum Likelihood distance. The Maximum 

Likelihood tree with log likelihood (--4111.56) showed similar topology to 

Neighbor Joining tree. Congeneric taxa clustered together with 79-100% 

bootstrap support (Figure 4.46).  The Maximum Parsimony tree with length 

(879), consistency index (0.635674) retention index (0.720117) and composite 
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index (0.483366) was also contracted. The relationship between species of genus 

Rhynocoris was supported by 85% bootstrap value. The species of genus 

Polididus clustered together with 97% bootstrap support. The relationship 

between Irantha sp and Sinea diadema was supported by 98% bootstrap support. 

The sister group relationship between Zelus and Arilus was supported by 75%. 

(Figure 4.47).  

Table 4.6: Pairwise K2P intraspecific divergence of family Reduviidae 

S. No. Species Species (Accession no.) Divergence 

percentage 

1 Rhynocoris fuscipes  Rhynocoris fuscipes 

GQ229414 

0.3 

2 Rhynocoris marginatus Rhynocoris marginatus 

GQ229415 

0.8 

3 Polididus armatissimus  Polididus perarmatus 

GQ292193 

1.0 

 

Table 4.7: Pairwise K2P intrespecific divergence of family Reduviidae 

S. No. Species (Accession no.) Species (Accession no.) Divergence 

percentage 

1 Rhynocoris marginatus  Rhynocoris fuscipes 

GQ229414 

14.9 

3 Rhynocoris kumarii 

GQ229413 

Rhynocoris fuscipes 

GQ229414 

5.6 

4 Polididus armatissimus  Polididus              

JQ888649 

6.4 

5 Polididus              

JQ888649 

Polididus perarmatus 

GQ292193 

5.8 

6 Zelus luridus Zelus tetracanthus 9.2 
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Table 4.8: Comparative K2P divergence of family Reduviidae 

K2P divergence Range Mean±SD 

Intraspecific 0.3-1.0 0.4±0.35 

Interspecific 5.6-14.9 8.3±3.5 

Between genera 15.3-33.6 25.1±5.3 

 

Table 4.9: Percentage of base composition in COI gene of family Reduviidae 

Base A T G C 

Mean percentage 29.4 36.3 16.2 18.0 

 

Table 4.10: Maximum composite likelihood estimate of the pattern of 

nucleotide substitution. Transitional substitution are shown in bold. 

 A T C G 

A - 8.93 4.48 6.41 

T 7.28 - 10.82 3.85 

C 7.28 21.57 - 3.85 

G 12.13 8.93 4.48 - 
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Figure 4.45. Phylogenetic tree of Family Reduviidae bugs based on COI (K2P 

model) using Neighbour Joining method. Number indicates the percentage of 

1000 bootstrap replicates greater than 50. 
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Figure 4.46. Phylogenetic tree of Family Reduviidae bugs based on COI using 

Maximum likelihood method. Number indicates the percentage of 1000 

bootstrap replicates greater than 50. 
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Figure 4.47. Phylogenetic tree of Family Reduviidae bugs based on COI using 

Maximum parsimony method. Number indicates the percentage of 1000 

bootstrap replicates greater than 50. 
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Family Largidae 

COI gene sequence of species belonging to family Largidae, obtained in 

this study were analyzed for nucleotide divergence and composition. DNA 

sequences of eight species belonging to two genera were procured for 

GeneBank deposited by other workers for comparison. Sequence of Rhynocoris 

marginatus belonging to family Reduviidae, infraorder Cimicomorpha was 

taken as out group. The final aligned data had eleven sequences of 701 bp 

length representing nine species. Overall the barcode gap was distinct for 

between species and genera. No overlap in sequence divergence was found. 

The final aligned data including outgroup was represented by 701 genetic 

characters of which 223 were conserved sites, 478 variable sites, 305 parsimony 

informative sites and 173 singleton sites. For ingroup only, 386 sites were 

conserved, 315 variable sites, 304 parsimony informative sites and 11 singleton 

sites. Increase in the mean K2P divergence was observed across different 

taxonomic levels. The intraspecific divergence of Noephysopelta schlanbuschi was 

0.3% and Physopelta gutta (0.1%) (Table 4.11). The mean Interspecific 

divergences was 9.0% (6.5% - 14.4%, SD 2.01) (Table 4.13). The average 

interspecific divergence of genus Largus 6.5% (SD 1.06) was lower than mean 

interspecific divergence of genus Physopelta 11.5% (SD 2.1) (Table 4.12).  The 

nucleotide composition of the total sequences was also analyzed. The 

concentration of nucleotide was A (34.0%), T (34.1%), G (15.2%) and C (16.7%). 

The mean A+T contents were 68.1% and the mean G+C contents were (31.9%) 

(Table 4.14). The A+T contents were higher in Largus rufipennis (70.8%) and 

Largus obovatus (70.8%) followed by Largus balteatus (70.5%), Largus davisi 

(70.5%), Largus fasciatus (69.8%), Physopelta cincticollis (68.6%), Physopelta gutta 

(67%), Neophysopelta schlanbuschi (66.6%). The G+C contents were higher in 

Neophysopelta schlanbuschi (33.4%) followed by Physopelta gutta (33%), Physopelta 

cincticollis (31.4%), Largus fasciatus (30.2%) Largus davisi (29.5%), Largus balteatus 

(29.5%), Largus obovatus (29.2%), Largus rufipennis (29.2%). 
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The analysis of composition distance showed lowest distance between 

Largus obovatus and Largus balteatus (0.021) followed by Physopelta gutta and 

Neophysopelta schlanbuschi (0.035), Largus fasciatus and Largus rufipennis (0.068), 

Largus fasciatus and Largus obovatus (0.102), Physopelta gutta and Physopelta 

cincticollis (0.132), Neophysopelta schlanbuschi and Physopelta cincticollis (0.132), 

Physopelta gutta and Largus fasciatus (0.577), Neophysopelta schlanbuschi and 

Largus rufipennis (0.864). The nucleotide substitution pattern showed that 

highest rate of substitution was 31.22 (transitional from G to A). The lowest rate 

was transversional 0.76 (C to G or T to G). Transition/transversion bias was R= 

2.5 (Table 4.15). 

In Neighbor Joining tree species of genus Physopelta and Neophysopelta 

clustered together in a single clade with 88% bootstrap support.    In the second 

clade species of genus Largus group together with 100% bootstrap support. 

Physopelta gutta and Physopelta cincticollis grouped together with 86% bootstrap 

support.  The relationship between Physopelta and Neophysopelta was supported 

by 88% bootstrap value (Figure 4.48). The TN93+G model had the lowest value 

of BIC (6064.66) followed by TN93+G+I (6073.492), T92+G (6074.736), GTR+G 

(6077.888), HKY+G (6080.512) and T92+G+I (6083.563).  TN93+G model was 

therefore considered as best substitution model for present data set to analyze 

Maximum Likelihood distance. The Maximum Likelihood Tree with log 

likelihood (-2921.66) was constructed. Congeneric taxa clustered together with 

77-100% bootstrap support.  Species of genus Largus group together with 100% 

bootstrap support. Physopelta gutta and Physopelta cincticollis clustered together 

with 77% bootstrap support. (Figure 4.49).  The Maximum Parsimony Tree with 

length (613), consistency index (0.882353) retention index (0.947154) and 

composite index (0.866809) was also contracted. Congeneric taxa clustered 

together with 76-100% bootstrap support. The genera Physopelta and 

Neophysopelta clustered together in a single clade with 65% bootstrap support.    

In the second clade species of genus Largus group together with 100% bootstrap 

support. Physopelta gutta and Physopelta cincticollis grouped together with 76% 
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bootstrap support.  The relationship between Physopelta and Neophysopelta was 

supported by 65% bootstrap value (Figure 4.50). 

Table 4.11: Pairwise K2P intraspecific divergence of family Largidae 

S. No. Species (Accession no.) Species (Accession no.) Divergence 

percentage 

1 Neophysopelta schlanbuschi  Physopelta schlanbuschi 

KU242578 

0.2 

2 Physopelta gutta Physopelta gutta 

KP233791 

0.1 

 

Table 4.12: Pairwise K2P intrespecific divergence of family Largidae 

S. No. Species (Process ID) Species (Accession no.) Divergence 

percentage 

1 Physopelta gutta 

KP233791 

Physopelta cincticollis 

GQ292273 

5.7 

2 Physopelta gutta 

KP233791 

Physopelta schlanbuschi 

KU242578 

14.4 

3 Physopelta cincticollis 

GQ292273 

Physopelta schlanbuschi 

KU242578 

14.42 

4 Largus rufipennis 

KX523474 

Largus obovatus 

KX523473 

5.2 

5 Largus rufipennis 

KX523474 

Largus fasciatus 

KX523472 

6.5 

6 Largus fasciatus 

KX523472 

Largus obovatus 

KX523473 

7.8 
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Table 4.13: Comparative K2P divergence data of family Largidae 

K2P divergence Range Mean±SD 

Intraspecific 0.2-0.3 0.25±0.05 

Interspecific 6.5-14.4 9.0±2.01 

 

Table 4.14: Percentage of base composition in COI gene of family Largidae 

Base A T G C 

Mean percentage 34.0 34.1 15.2 16.7 

 

Table 4.15: Maximum composite likelihood estimate of the pattern of 

nucleotide substitution. Transitional substitutions are shown in bold. 

 A T C G 

A - 1.75 0.89 25.79 

T 1.81 - 0.87 0.76 

C 1.81 1.71 - 0.76 

G 31.22 1.75 0.89 - 
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Figure 4.48. Phylogenetic tree of Family Largidae bugs based on COI (K2P 

model) using Neighbour Joining method. Number indicates the percentage of 

1000 bootstrap replicates greater than 50. 
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Figure 4.49. Phylogenetic tree of Family Largidae bugs based on COI using 

Maximum likelihood method. Number indicates the percentage of 1000 

bootstrap replicates greater than 50. 
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Figure 4.50. Phylogenetic tree of Family Largidae bugs based on COI using 

Maximum parsimony method. Number indicates the percentage of 1000 

bootstrap replicates greater than 50. 
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Family Lygaeidae 

COI gene sequences of species belonging to family Lygaeidae, obtained 

in this study were analyzed for nucleotide divergence and composition. DNA 

sequences of seven species belonging to six genera were procured for 

GeneBank deposited by other workers for comparison. Sequence of Rhynocoris 

marginatus belonging to family Reduviidae, infraorder Cimicomorpha was 

taken as out group. The final aligned data had 13 sequences of 614 bp length 

representing ten species. Overall the barcode gap was distinct for between 

species and genera No overlap in sequence divergence was found. The final 

aligned data including outgroup was represented by 614 genetic characters of 

which 252 were conserved sites, 362 variable sites, 162 parsimony informative 

sites and 200 singleton sites. For ingroup only, 444 sites were conserved, 170 

variable sites, 157 parsimony informative sites and 13 singleton sites. Increase 

in the mean K2P divergences was observed across different taxonomic levels. 

The mean intraspecific divergences was 0.5 % (0.0% - 0.8%, SD 0.3) (Table 4.18). 

Metochus uniguttatus showed 0.0% divergence which is far less than the mean 

K2P at intraspecific level. Spilostethus hospes showed 0.2% while Graptostethus 

nigriceps showed 0.8% divergence (Table 4.16). Interspecific divergence of 

genus Spilostethus was (8.4%) and genus was Dieuches (9.9%). The average 

interspecific divergence was higher than intraspecific divergence. The mean 

divergence between genera was 15.3% (10.5% – 20.8%, SD 3.7) (Table 4.18).  The 

nucleotide composition of the total sequences was also analyzed. The mean 

concentration of each nucleotide was A = (32.9%), T = (34.7%), G = (15.4%) and 

C = (17.1%). The mean A+T contents were 67.6% (Table 4.19).  

The nucleotide sequence of Lygaeus kalmii was A+T rich (69.5) followed 

by Spilostethus pandurus (69.4%), Spilostethus hospes (69.1%), Graptostethus 

nigriceps (68.6%), Dieuches schmitzi (66.9%), Elasmolomus pallens (66.6%), 

Lachnesthus singalensis (66.1%), Metochus uniguttatus (65.5%).  The nucleotide 

sequence of Metochus uniguttatus was G+C rich (34.5%) followed by Lachnesthus 

singalensis (33.9%), Elasmolomus pallens (33.4%), Dieuches schmitzi (33.1%), 
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Graptostethus nigriceps (31.4%), Spilostethus hospes (30.9%), Spilostethus pandurus 

(30.6). 

The analysis of composition distance showed lowest distance between 

Spilostethus pandurus and Graptostethus nigriceps (0.002) followed by Spilostethus 

hospes and Graptostethus nigriceps (0.037), Lachnesthus singalensis and 

Elasmolomus pallens (0.042), Dieuches schmitzi and Lachnesthus singalensis (0.047), 

Metochus uniguttatus and Lachnesthus singalensis (0.052), Dieuches schmitzi and 

Metochus uniguttatus (0.062), Lachnesthus singalensis and Rhyparothesus dudgeoni 

(0.062). The heighest composition distance was between Rhyparothesus dudgeoni 

and Spilostethus hospes (0.696) followed by Rhyparothesus dudgeoni and 

Spilostethus pandurus (0.564), Rhyparothesus dudgeoni and Graptostethus nigriceps 

(0.500), Lachnesthus singalensis and Spilostethus hospes (0.435), Metochus 

uniguttatus and Spilostethus pandurus (0.423), Metochus uniguttatus and 

Graptostethus nigriceps (0.391). The nucleotide substitution pattern showed that 

highest rate of substitution was 37.08 (transitional from G to A). The lowest rate 

was transversional 1.4 (C to G or T to G). Transition/transversion bias was R= 

3.98 (Table 4.20). 

In Neighbor Joining tree species belonging to separate subfamilies form 

separate clades. The first clade was represented by species of subfamily 

Rhyparochrominae clustered together with 52% bootstrap support.  Lachnesthus 

singalensis and Rhyparothesus dudgeoni were sister groups with 63% bootstrap 

support. The relationship of Metochus uniguttatus and Dieuches schmitzi was 

supported by bootstrap value of less than 50%. In the second clade species of 

subfamily Lygaeinae clustered together with 92% bootstrap support. Species of 

the genus Spilostethus clustered together with 71% bootstrap support. The 

relationship between Spilostethus and Graptostethus was supported by 84% 

bootstrap value (Figure 4.51). 

The GTR+G model had the lowest value of BIC (6370.283) followed by 

GTR+G+I (6434.921), TN93+G (6435.441), TN93+G+I (6439.481), HKY+G 
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(6483.286) and T92+G (6490.949).  GTR+G model was therefore considered as 

best substitution model for present data set to analyze Maximum Likelihood 

distance. The Maximum Likelihood Tree with log likelihood (-3067.11) showed 

similar topology to neighbor joining tree. Similar taxa clustered together with 

50-100% bootstrap support. The first clade was represented by species of 

subfamily Rhyparochrominae clustered together with 62% bootstrap support.  

Lachnesthus singalensis and Rhyparothesus dudgeoni were sister groups. The 

relationship of Metochus uniguttatus and Dieuches schmitzi was supported by 

bootstrap value of 90%. In the second clade species of subfamily Lygaeinae 

clustered together with 98% bootstrap support. Species of the genus Spilostethus 

clustered together with 51% bootstrap support. The relationship between 

Spilostethus and Graptostethus was supported by 88% bootstrap value (Figure 

4.52). The Maximum Parsimony Tree with length (622), consistency index 

(0.567308) retention index (0.648438) and composite index (0.460787) was also 

constracted. The first clade was represented by species of subfamily 

Rhyparochrominae clustered together. Lachnesthus singalensis and Rhyparothesus 

dudgeoni were sister groups with 65% bootstrap support. The relationship of 

Metochus uniguttatus and Dieuches schmitzi was supported by bootstrap value of 

62%. In the second clade species of subfamily Lygaeinae clustered together 

with 92% bootstrap support. Species of the genus Spilostethus clustered together 

with 74% bootstrap support. The relationship between Spilostethus and 

Graptostethus was supported by 77% bootstrap value (Figure 4.53).  
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Table 4.16: Pairwise K2P intraspecific divergence of family Lygaeidae 

S. No. Species  Species (Accession no.) Divergence 

percentage 

1 Spilostethus hospes  Spilostethus hospes 

AB619244 

0.2 

2 Graptostethus nigriceps  Graptostethus servus 

LN614559 

0.8 

3 Metochus uniguttatus  Metochus uniguttatus 

GU247506 

0.0 

 

Table 4.17: Pairwise K2P intrespecific divergence of family Lygaeidae 

S. No. Species (Accession no.) Species (Accession no.) Divergence 

percentage 

1 Spilostethus hospes  Spilostethus pandurus 8.4 

2 Dieuches schmitzi 

JN225416 

Metochus uniguttatus 9.9 

Table 4.18: Comparative K2P divergence data of family Lygaeidae 

K2P divergence Range Mean±SD 

Intraspecific 0.0-0.8 0.5±0.3 

Interspecific 8.4-9.9 9.1±0.75 

Between genera 10.5-20.8 15.3±3.7 
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Table 4.19: Percentage of base composition in COI gene of family Lygaeidae 

Base A T G C 

Mean percentage 32.9 34.7 15.4 17.1 

Table 4.20: Maximum composite likelihood estimate of the pattern of 

nucleotide substitution. Transitional substitution are shown in bold. 

 A T C G 

A - 3.1 1.62 17.96 

T 2.88 - 9.27 1.4 

C 2.88 17.69 - 1.4 

G 37.08 3.1 1.62 - 
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Figure 4.51. Phylogenetic tree of Family Lygaeidae bugs based on COI (K2P 

model) using Neighbour Joining method. Number indicates the percentage of 

1000 bootstrap replicates greater than 50. 

 

Figure 4.52. Phylogenetic tree of Family Lygaeidae bugs based on COI using 

Maximum likelihood method. Number indicates the percentage of 1000 

bootstrap replicates greater than 50. 
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Figure 4.53. Phylogenetic tree of Family Lygaeidae bugs based on COI using 

Maximum Parsimony method. Number indicates the percentage of 1000 

bootstrap replicates greater than 50. 

 

Family Coreidae 

COI gene sequences of species belonging to family Coreidae, obtained in 

this study were analyzed for nucleotide divergence and composition. DNA 

sequences of eleven species belonging to five genera were procured for 

GeneBank deposited by other workers for comparison. The sequences of 

Rhynocoris marginatus and Physopelta gutta were taken as outgroup. The final 

aligned data had sixteen sequences of 627 bp length representing thirteen 

species. Overall the barcode gap was distinct for between species, genera and 

at higher taxonomic levels. No overlap in sequence divergence was found. The 

final aligned data including outgroup was represented by 627 genetic 

characters of which 379 were conserved sites, 248 variable sites, 187 parsimony 

informative sites and 61 singleton sites. For ingroup only, 409 sites were 

conserved, 218 variable sites, 177 parsimony informative sites and 41 singleton 

sites. Increase in the mean K2P divergences was observed across different 
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taxonomic levels. The mean intraspecific divergences was 0.8 % (0.5% - 1.0%, 

SD 0.2) (Table 4.23). Cletus bipunctatus and Cletus punctiger showed 1.0% 

intraspecfic divergence while Cletus trigonus showed 0.5% divergence (Table 

4.21). The mean Interspecific divergence was 11.6% (4.0% - 17.6%, SD 4.4) 

(Table 4.22). The average interspecific divergerce of genus Cletus 15.2% (SD 2.4) 

was higher than mean intraspecific divergence of genus Homoeocerus 8.0% (SD 

2.8) (Table 4.22). The mean divergence between genera was 18.9% (16.6% – 

21.1%, SD 1.7) (Table 4.23).  The nucleotide composition of the total sequences 

was also analyzed. The mean concentration of each nucleotide was A = (30.0%), 

T = (35.9%), G = (16.3%) and C = (17.8%). The mean A+T contents were 65.9% 

and G+C contents were (34.1%) (Table 4.24).  

The A+T contents were higher in Cletus bipunctatus (67.3%) followed by 

Cletus schmidti (66.8%), Homoeocerus borealis (66.3%), Homoeocerus sigilatus (66%), 

Coreus marginatus (65.4%), Cletus punctulatus (65.4%), Cletus trigonus (65.1%), 

Cletus pincitger (64.4%), Homoeocerus dilatatus (63.6%). The nucleotide sequence 

of Homoeocerus dilatatus (36.4%) was G+C rich followed by Cletus pincitger 

(35.6%), Cletus trigonus (34.9%), Cletus punctulatus (34.6%), Coreus marginatus 

(34.6%), Homoeocerus sigilatus (34%), Homoeocerus borealis (33.7%), Cletus schmidti 

(33.2%), Cletus bipunctatus (32.7%). 

The analysis of composition distance showed lowest distance between 

Cletus trigonus and Cletus punctulatus (0.005) followed by Coreus marginatus and 

Cletus trigonus (0.034), Homoeocerus sigilatus and Cletus trigonus (0.044), Cletus 

pincitger and Cletus trigonus (0.046), Homoeocerus borealis and Cletus bipunctatus 

(0.051), Homoeocerus sigilatus and Cletus punctulatus (0.056), Homoeocerus borealis 

and Homoeocerus sigilatus (0.059), Homoeocerus sigilatus and Cletus trigonus 

(0.062), Coreus marginatus and Cletus schmidti (0.074). Composition distance was 

highest between Homoeocerus dilatatus and Physopelta gutta (3.214) followed by 

Cletus schmidti and Physopelta gutta (2.113), Cletus bipunctatus and Physopelta 

gutta (1.904), Homoeocerus sigilatus and Physopelta gutta (1.806), Cletus 

bipunctatus and Physopelta gutta (1.609), Physopelta gutta and Rhynocoris 
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marginatus (1.482), Cletus trigonus and Physopelta gutta (1.440), Homoeocerus 

borealis and Physopelta gutta (1.430). The nucleotide substitution pattern showed 

that highest rate of substitution was 25.78 (transitional from C to T). The lowest 

rate was transversional 3.54 (C to G or T to G). Transition/transversion bias 

was R= 1.188 (Table 4.25) 

In Neighbor Joining tree species of the genus Cletus clustered together 

with 80% bootstrap support in the first clade. Genus Coreus clustered with 

Cletus by 70 % bootstrap support. In the second clade species of the genus 

Homoeocerus clustered together with 98% bootstrap support. The relationship 

between Coreus and Homoeocerus was supported by 55% bootstrap value 

(Figure 4.54). The GTR+G+I model had the lowest value of BIC (6981.197) 

followed by GTR+G (6990.423), GTR+I (7015.386), TN93+G+I (7018.711), 

TN93+G (7024.001), T92+G+I (7035.544), T92+G (7037.230), HKY+G+I 

(7041.342) and HKY+G (7042.015).  GTR+G+I model was therefore considered 

as best substitution model for present data set to analyze Maximum Likelihood 

distance. The Maximum Likelihood Tree with log likelihood (-3498.28) showed 

similar topology to Neighbor Joining Tree. Similar taxa clustered together with 

52-100% bootstrap support. The species of the genus Cletus clustered together 

with 57% bootstrap support in the first clade. Genus Coreus clustered with 

Cletus with 71 % bootstrap support. In the second clade species of the genus 

Homoeocerus clustered together with 97% bootstrap support. The relationship 

between Coreus and Homoeocerus was supported by 56% bootstrap value 

(Figure 4.55). The Maximum Parsimony tree with length (600), consistency 

index (0.526217) retention index (0.611367) and composite index (0.353574) was 

also constructed having similar topology to Maximum Likelihood Tree. Similar 

taxa clustered together with 66-100% bootstrap support. Coreus marginatus 

clustered with Cletus bipunctatus (Figure 4.56). The phylogenies were congruent 

with morphological studies. These analyses confirm the utility of the COI gene 

sequences of the present study for species level identification, biosystematics 

and phylogenetic relationships. 
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Table 4.21: Pairwise K2P intraspecific divergence of family Coreidae 

S. No. Species (Process ID) Species (Accession no.) Divergence 

percentage 

1 Cletus trigonus  Cletus trigonus 

KP753681 

0.5 

2 Cletus bipunctatus  Cletus bipunctatus 

KP753491 

1.0 

3 Cletus punctiger  Cletus punctiger 

KP753849 

1.0 
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Table 4.22: Pairwise K2P interspecific divergence of family Coreidae 

S. No. Species (Process ID) Species (Accession no.) Divergence 

percentage 

1 Cletus bipunctatus  Cletus trigonus 17.6 

2 Cletus bipunctatus 

SDP602015-17 

Cletus pincitger 

SDP602016-17 

16.3 

3 Cletus trigonus Cletus pincitger 

SDP602016-17 

11.8 

4 Homoeocerus borealis 

SDP602018-17 

Homoeocerus sigilatus 

MG298981 

4.0 

5 Homoeocerus sigilatus  Homoeocerus dilatatus 

GQ292215 

9.6 

6 Homoeocerus borealis  Homoeocerus dilatatus 

GQ292215 

10.5 

Table 4.23: Comparative K2P divergence data of family Coreidae 

K2P divergence Range Mean±SD 

Intraspecific 0.5-1.0 0.8±0.2 

Interspecific 4.0-17.6 11.6±4.4 

Between genera 16.6-21.1 18.9±1.7 

 

 

Table 4.24: Percentage of base composition in COI gene of family Coreidae 

Base A T G C 

Mean percentage 30.0 35.9 16.3 17.8 
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Table 4.25: Maximum composite likelihood estimate of the pattern of 

nucleotide substitution in COI gene of family Coreidae. Transitional 

substitution are shown in bold. 

 A T C G 

A - 7.79 3.92 6.09 

T 6.62 - 12.98 3.54 

C 6.62 25.78 - 3.54 

G 11.38 7.79 3.92 - 
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Figure 4.54. Phylogenetic tree of Family Coreidae bugs based on COI (K2P 

model) using Neighbour Joining method. Number indicates the percentage of 

1000 bootstrap replicates greater than 50. 

 

 

 



 

264 
 

 

Figure 4.55. Phylogenetic tree of Family Coreidae bugs based on COI (K2P 

model) using Maximum Lilelihood method. Number indicates the percentage 

of 1000 bootstrap replicates greater than 50. 

 

 

Figure 4.56. Phylogenetic tree of Family Coreidae bugs based on COI (K2P 

model) using Maximum Parsimony method. Number indicates the percentage 

of 1000 bootstrap replicates greater than 50. 
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Family Alydidae 

COI gene sequences of species belonging to family Alydidae, obtained in 

this study were analyzed for nucleotide divergence and composition. DNA 

sequences of eight species belonging to five genera were procured for 

GeneBank deposited by other workers for comparison. The sequence of 

Rhynocoris marginatus was taken as outgroup. The final aligned data had eleven 

sequences of 658 bp length representing eight species. Overall the barcode gap 

was distinct for between species, genera and at higher taxonomic levels. No 

overlap in sequence divergence was found. The final aligned data including 

outgroup was represented by 658 genetic characters of which 454 were 

conserved sites, 204 variable sites, 109 parsimony informative sites and 95 

singleton sites. For ingroup only, 521 sites were conserved, 137 variable sites, 

98 parsimony informative sites and 39 singleton sites. Increase in the mean K2P 

divergences was observed across different taxonomic levels. The mean 

intraspecific divergence was 1.5 % (Table 4.28). Riptortus linearis and Riptortus 

pedestris showed 1.5% intraspecific divergence (Table 4.26). The mean 

interspecific divergence was 6.8% (6.5% - 7.1%, SD 0.3) (Table 4.28). The mean 

divergence between genera was 14.1% (7.3% – 18.5%, SD 3.4) (Table 4.28).  The 

nucleotide composition of the total sequences was also analyzed. The mean 

concentration of each nucleotide was A = (30.1%), T = (38.1%), G = (15.0%) and 

C = (16.8%). The mean A+T contents were 68.2% and G+C contents were 31.8% 

(Table 4.29).  

The A+T contents were higher in Riptortus linearis (70.1%) as compared 

to Riptortus pedestris (68.7%). The nucleotide sequence of Riptortus pedestris 

(31.3%) was G+C rich followed by Riptortus linearis (29.9%). The nucleotide 

substitution pattern showed that highest rate of substitution was 28.66 

(transitional from C to T). The lowest rate was transversional 2.31 (C to G or T 

to G). Transition/transversion bias was R= 1.862 (Table 4.30) 
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In Neighbor Joining tree species of the genus Riptortus clustered together 

with 100% bootstrap support. Genus Alydus clustered with 99 % bootstrap 

support. The relationship between Alydus, Tollius and Megalotomus was 

supported by 97% bootstrap value (Figure 4.57). The GTR+G model had the 

lowest value of BIC (3002.701) followed by GTR+I (3007.100), GTR+G+I 

(3010.304), TN93+G (3020.881), TN93+G+I (3028.567), T92+G (3028.875), 

HKY+G (3031.824) and T92+I (3035.337).  GTR+G model was therefore 

considered as best substitution model for present data set to analyze Maximum 

Likelihood distance. The Maximum Likelihood Tree with log likelihood (-

1483.87) showed similar topology to Neighbor Joining Tree. The species of the 

genus Riptortus clustered together with 82% bootstrap support (Figure 4.58). 

The Maximum Parsimony tree with length (193), consistency index (0.720280) 

retention index (0.796954) and composite index (0.631782) was also constructed 

having similar topology to Maximum Likelihood Tree (Figure 4.59). The 

phylogenies were congruent with morphological studies. These analyses 

confirm the utility of the COI gene sequences of the present study for species 

level identification, biosystematics and phylogenetic relationships. 

Table 4.26: Pairwise K2P intraspecific divergence of family Alydidae 

S. No. Species Species (Accession no.) Divergence 

percentage 

1 Riptortus linearis  Riptortus linearis 

MG838420 

1.5 

2 Riptortus pedestris Riptortus pedestris 

KT214898 

1.5 
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Table 4.27: Pairwise K2P interspecific divergence of family Alydidae 

S. No. Species (Process ID) Species (Accession no.) Divergence 

percentage 

1 Riptortus linearis  Riptortus pedestris 6.5 

2 Riptortus linearis 

MG838420 

Riptortus pedestris 

KT214898 

7.1 

Table 4.28: Comparative K2P divergence data of family Alydidae 

K2P divergence Range Mean±SD 

Intraspecific 1.5 1.5±0 

Interspecific 6.5-7.1 6.8±0.3 

Between genera 7.3-18.5 14.1±3.4 

 

 

Table 4.29: Percentage of base composition in COI gene of family Alydidae 

Base A T G C 

Mean percentage 30.1 38.1 15.0 16.8 

 

Table 4.30: Maximum composite likelihood estimate of the pattern of 

nucleotide substitution in COI gene of family Alydidae. Transitional 

substitutions are shown in bold. 

 A T C G 

A - 6.16 2.8 8.22 

T 4.95 - 13.05 2.31 

C 4.95 28.66 - 2.31 

G 17.64 6.16 2.8 - 
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Figure 4.57. Phylogenetic tree of Family Alydidae based on COI (K2P model) 

using Neighbor Joining method. Number indicates the percentage of 1000 

bootstrap replicates greater than 50. 

     

Figure 4.58. Phylogenetic tree of Family Alydidae based on COI (K2P model) 

using Maximum Likelihood method. Number indicates the percentage of 1000 

bootstrap replicates greater than 50. 



 

269 
 

 

 

Figure 4.59. Phylogenetic tree of Family Alydidae based on COI (K2P model) 

using Maximum Parsimony method. Number indicates the percentage of 1000 

bootstrap replicates greater than 50. 
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CHAPTER-5 

DISCUSSION 

In this study the Heteroptera fauna of District Swat was studied. Brief 

description of species, morphometric measurements, host plants, distribution 

of species and synonyms are given. Keys were formulated for related families, 

subfamilies, genera and species. A total of forty one species belonging to 35 

genera, 11 subfamilies and 7 families were reported from different localities of 

the area. Four species viz, Perillus bioculatus, Scotinophara ochracea, Rhyparothesus 

dudgeoni and Homoeocerus sigillatus were reported for the first time from 

Pakistan and 30 species were new records for District Swat. Family 

Pentatomidae was the dominant family represented by twenty species 

followed by Lygaeidae six, Coreidae five, Reduviidae four, Scutelleridae two, 

Largidae two and Alydidae two species.  

Members of family Pentatomidae were found throughout the studied 

area. Of the twenty species belonging to family Pentatomidae, twelve species 

were recorded for the first time from the area. Members of the family have 

been recorded from different areas of Pakistan by different authors Ghauri 

(1975a, 1977, 1978), Ahmad and Afzal (1984), Rana (1985), Ahmad (1986), Zaidi 

(1987), Zaidi (1995), Memon (2002), Ahmad et al., (2004), Memon et al., (2011), 

Sheikh et al., (2015). Perillus bioculatus Fabricius and Scotinophara ochracea were 

recorded first time from Pakistan during the study. Perillus bioculatus is native 

to North America. The species has been introduced into many countries for the 

biological control of potato beetle. Further studies, on the distribution of 

Perillus bioculatus in Pakistan will be helpful to utilize it in biological control of 

pests. Members of the subfamily Asopinae are predatory bugs and can be used 

in integrated pest management programs. Most of the members of subfamily 

pentatominae are serious pest of different crops and trees. Erthesina fullo, Halys 

dentatus and Neohalys acuticornis were recorded on different trees. Bagrada picta 

was recorded in abundance on Brassica campestris.  
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The family Lygaeidae was represented by six species all of these were 

recorded for the first time from the area. Rhyparothesus dudgeoni Distant 

recorded during the study is reported as first time from Pakistan. Hamid and 

Meher (1973) studied family Lygaeinae of Pakistan and reported 25 taxa of 

which ten were new records. They also reported details of the host plants and 

geographic distribution of the species. Hussain et al., (2013) studied 

Heteroptera fauna of Parachinar and reported three species of family 

Lygaeidae (Lygaeus militaris, Nysius inconspicous, Dieuches uniguttatus) for the 

first time from Pakistan. Similarly family Coreidae was represented by five 

species of which two species were new records for District Swat. Homoeocerus 

sigillatus was recorded first time from Pakistan. Rokhsana (1991) studied the 

tribe Homoeocerini and described six genera having 49 species from Indian 

subcontinent during his Ph.D research work. She discussed male and female 

genitalia, metathoracic scent glands along with keys and line diagrams to its 

species. Shadab (1972) listed and discussed 42 species of family Coreidae from 

Pakistan of these 20 were new records. Ahmad et al., (1977) provided a check 

list along with keys for generic identification of the Coreoidea fauna of 

Pakistan. They also provided details on distribution and host plant of some 

species. Afzal (2006) discussed 39 species belonging to 28 genera of assassin 

bugs (Redviidea) from various regions of Pakistan and AJK. In this study four 

species of Reduviidae were collected from tomato and cannabis. Family 

Scutelleridae was represented by two species. Afzal et al., (1982) carried out 

phylogenetic analysis of fifteen species belonging to family Scutelleridae from 

Pakistan. For most of the species recorded in the present study host plants were 

unknown. In this study host plant for each taxa were collected, identified and 

mentioned with their respective taxa. Parthenium hyterophorus L., Polygonum 

maculosa Gray, Chrozophora tinctoria, Trifolium repens L., Thlaspi arvense L., Rubus 

fruiticosus, Justicia adhatoda L., Chenopodium album, and Vitex negundo L. were 

reported as new host plants for their respective true bugs as mentioned in their 

description.  
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DNA barcoding is useful for quick identification and discrimination of 

morphologically similar species belonging to different groups.  In this study 

nine new barcodes were developed on the BOLD database. Habeeb and 

Sanjayan (2011) barcoded Oxycarenus laetus (Lygaeidae) from India on the bases 

of COI gene sequence for easy identification of the species. Kaur and Sharma 

(2017) barcoded 14 species of family Pentatomidae of these seven species were 

barcoded for the first time. New barcodes generated in this study will be used 

for the easy identification and authentication of these species in the future. All 

the taxa of the present study analyzed showed distinct barcode gaps. For 

identification at species level intraspecific divergence must be less than 

interspecific divergence. In this study mean K2P intraspecific divergence was 

found lower than mean interspecific divergence. The mean intraspecific 

divergence was lowest in family Largidae (0.25%) followed by Reduviidae 

(0.4), Lygaeidae (0.5%), Pentatomidae (0.6%), Coreidae (0.8%) and Alydidae 

(1.5%). The intraspecific divergence of the present study is in agreement with 

the intraspecific divergence reported in other animal taxa, such as 0.27% is 

Birds (Hebert et al., 2004), 0.39% in marine fish (Ward et al., 2005), 0.11% in 

mayflies (Ball et al., 2005), and 0.06% in bats (Clare et al., 2007). Kaur and 

Sharma (2017) reported 2.5 % mean intraspecific divergence with minimum 

value of 0.0% for species of Halyomorpha picus. Jung et al., (2011) analyzed COI 

sequences of 139 true bugs and recorded mean intraspecific divergence of 0.4 

%. Tembe et al., (2014) obtained 80 COI gene sequences belonging to 43 species 

and reported 0.4 % intraspecific divergence. The mean intrespecific divergence 

was lowest in family Alydidae (6.8%) followed by Reduviidae (8.3%) 

Pentatomidae (8.8%), Largidae (9.0%), Lygaeidae (9.1%) and Coreidae (11.6%). 

Hebert et al., (2003) suggested minimum interspecific divergence of 3% for the 

diagnosis of insects species. Tembe et al., (2014) reported mean interspecific 

divergence of 11.7% in has study on Heteroptera from India. In the study of 

Kaur and Sharma (2017) the mean interspecific divergence was 11.9%. The 

interspecific divergence was in accordance with that reported in other studies. 

Hebert et al., (2004) reported 7.93% intraspecific divergence in birds. Similarly 
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9.93% divergence was reported in fish (Ward et al., 2005), and 7.8% in bats 

(Clare et al., 2007). The present intraspecific divergence and interspecific 

divergence supports the results of previous studies and indicates that DNA 

barcoding is useful for species identification of true bugs. The nucleotide 

composition of the sequences showed higher contents of A+T (66.56%). The 

mean A+T contents were highest in family Alydidae (68.2%) followed by 

Largidae (68.1%), Lygaeidae (67.6%), Pentatomidae (66.2%), Coreidae (65.9%) 

and Reduviidae (65.7%).  The higher contents of A+T in this study are in 

agreement with the reports of other authors. Habeeb and Sanjayan (2011) 

reported A+T contents of 67.2 % in COI gene sequence of Oxycarenus laetus 

(Hemiptera: Lygaeidae). Kaur and Sharma (2017) analyzed COI gene sequences 

of 14 species belonging to family Pentatomidae and reported 65 % A+T 

contents. The higher contents of A+T have also been reported in other 

Heteroptera by Hebert et al., (2003), Zhang et al., (2013) and Raupach et al., 

(2014). Baskar et al., (2014) analyzed COI gene sequences of Rhynocoris species 

(Family Reduviidae) and reported higher contents of A+T (70%). 

 Although there are many studies in which phylogenetic relationships 

between families have been analyzed. Studies analyzing phylogenetic 

relationships at lower taxonomic units are very rare. In this study Neighbor 

Joining, Maximum Likelihood and Maximum Parsimony analyses of 

Heteroptera fauna of Swat on the bases of COI gene sequences were presented 

for the first time to elaborate interspecific phylogenetic relationships. The NJ, 

ML and MP analyses of the different families showed that clustering of 

congeneric species were significant on COI bases. In the phylogenetic analyses 

of family Pentatomidae all taxa belonging to the same genus clustered together 

with 65-100% bootstrap support. Thus intraspecific and interspecific 

phylogenetic relationships were clearly established. The phylogenetic analyses 

showed that identification of species on morphological characters and 

molecular bases are extremely consistent. Species of the subfamily Asopinae 

clustered together with 81% bootstrap support. Scotinophara ochracea was sister 
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group to subfamily Asopinae with weak support. The sister group relationship 

between Eocanthecona furcellata and Andrallus spinidens   was supported by 64% 

bootstrap value. Zicrona caerulea was at basal position to other members of 

subfamily Asopinae. Member of the subfamily Pentatominae clustered together 

with 59-65% bootstrap value.  The species of genus Eurydema showed 

monophyly with 68-74% bootstrap support. The relationship between Eurydema 

pulchra and Eurydema lituriferum was supported by 100% bootstrap value. The 

relationship recovered between species of genus Eurydema was [(Eurydema 

pulchra + Eurydema lituriferum) + Eurydema ventralis + Eurydema dominulus)]. 

Bagrada picta form sister group with Eurydema with weak support. The genera 

Halys, Neohalys and Erthesina clustered together with 66% bootstrap support. 

The relationship between Halys and Neohalys was supported by 99% bootstrap 

value. The species of genus Acrosternum clustered with 89% support and the 

species of genus Plautia clustered with 81% support. Nezara antennata and 

Nezara viridula clustered together with 100% bootstrap support. Adria parvula 

clustered with Eysarcoris inconspicuous at bootstrap value of 86%. Species of 

genus Dolycoris clustered in separate clade with 97% support. The relationship 

between the subfamilies of family Pentatomidae recovered in this study was 

(Pentatominae+( Asopinae+Podopinae)). Xia and Zheng (2004) analyzed 432 bp 

sequences of Cyt b gene of eight species of family Pentatomidae for 

phylogenetic relationships. They used Neighbor joining, Minimum Evolution, 

Maximum Likelihood, Maximum parsimony models for phylogenetic 

relationships. They reported that all the trees showed similar topology. The 

genera Plautia, Palomena and Eurydema clustered together. They suggested that 

Tessaratomidae and Scutelleridae have sister group relationship and have 

diverged early than Pentatomidae. Xing (2007) collected species of Pentatoma 

form Qinling mountains China. He got COI gene sequences of nine Pentatoma 

species and analyzed their phylogenetic relationships by utilizing MP, NJ and 

ML analysis. The species Pentatoma parataibaiensis, Pentatoma semiannulata and 

Pentatoma viridicornuta showed close relationships as compared to other species 

of the genera. Bo (2006) analyzed phylogenetic relationships of some species of 
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Pentatomidae on the basis of partial sequences of COII gene. The relationship 

between subfamilies of Pentatomidae was recovered as 

Phyllocephalinae+(Pentatominae+(Asopinae+Podopinae)). The species of 

genus Eurydema and Plautia showed close relationships. Genus Carbula was 

closely related to Halyomorph. Barman et al., (2017) analyzed genetic variation in 

four species of Pentatomidae on the basis of COI gene sequences. In this study 

the phylogenetic analysis of family Pentatomidae on the basis of COI gene 

sequences are in agreement with morphology based identification of the 

species. The phylogenetic relationships between genera of subfamily 

Pentatominae were not strongly supported by bootstrap value the possible 

reason for this may be in between there are other genera, COI data of which is 

not available.  

In the phylogenetic trees of family Reduviidae based on COI gene 

sequences of the present study, species of genus Rhynocoris clustered together 

with 79-100% bootstrap support. The intraspecific genetic distance of 

Rhynocoris marginatus was greater to the other species of genus. The species of 

genus Polididus clustered together with 97-100% bootstrap support. The 

relationship between Irantha sp and Sinea diadema was supported by 84-96% 

bootstrap support. The relationship between Zelus and Arilus was supported by 

moderate bootstrap value. Overall conspecific and congeneric taxa clustered 

together in all the trees. Liu et al., (2009) used four gene sequences (Cyt b, COI, 

16S rRNA and 28S rRNA) for the analysis of phylogenetic relationships 

between species of genus Coranus. They reported that phylogenetic results 

were congruent with morphological studies. Baskar et al., (2014) analyzed the 

phylogenetic relationships of Rhynocoris species on the basis of COI gene 

sequences. They used 593bp sequence of four species for phylogenetic analysis 

by neighbor joining method. Three species i.e. Rhynocoris kumarii, R. longifrons 

and R. fuscipes clustered together with 96.1% identity while R. marginatus 

remained at distance forming separate clade with 73.1% identity with the other. 



 

276 
 

The results of the present study are congruent with previous analysis of 

(Baskar et al., 2014) 

In Neighbor Joining tree of family Largidae species of genus Physopelta 

and Neophysopelta clustered together in a single clade with 88% bootstrap 

support.  In MP tree the Physopelta and Neophysopelta were at distance from 

each other.  The species of genus Largus group together with 100% bootstrap 

support in all the phylogenetic trees. Physopelta gutta and Physopelta cincticollis 

grouped together with 76-86% bootstrap support. Neophysopelta schlanbuschi 

was previously reported in genus Physopelta. Ahmad and Abbass (1987) 

described a new genus Neophysopelta and placed Physopelta schlanbuschi into the 

genus on the bases of morphological characters and genitalia. The genetic 

distance between Physopelta gutta and Neophysopelta schlanbuschi is greater as 

compared to the genetic distance between Physopelta cincticollis and Physopelta 

gutta which support the transfer of the species to the new genus. However 

more analysis on the bases of molecular data is needed to confirm the genetic 

distance between Neophysopelta schlanbuschi and the species of Physopelta genus.  

No data is available on the molecular phylogenetic analysis of family Largidae 

to provide support for the current analysis of phylogenetic relationships on the 

bases of COI gene.  

In the phylogenetic trees of family Lygaeidae species belonging to 

separate subfamilies form separate clades. The species of subfamily 

Rhyparochrominae clustered together with 52-62% bootstrap support.  

Lachnesthus singalensis and Rhyparothesus dudgeoni were sister groups with 63-

65% bootstrap support. The relationship of Metochus uniguttatus and Dieuches 

schmitzi was supported by bootstrap value of 62-90%. The subfamily Lygaeinae 

was recovered as monophyletic group. The species of the subfamily clustered 

together with 92-98% bootstrap support. Species of the genus Spilostethus 

clustered together with 50-71% bootstrap support. The relationship between 

Spilostethus and Graptostethus was supported by 77-84% bootstrap value. 

Wendy et al., (2015) analyzed the genetic relationship of Lygaeus kalmii 
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specimens from United States on the bases of 18S rRNA and COI gene 

sequences. They reported that COI gene sequences were informative and all the 

subspecies of Lygaeus kalmii clustered together in a single clade. They suggest 

that Lygaeus reclivatus is not a distinct species. Sanjayan and Rama (2013) 

carried out molecular analysis to differentiate Spilostethus pandurus from S. 

hospes on the bases of 16S rRNA sequence. They recorded 97.86% similarity. 

Both the species clustered together with 70% bootstrap support. Lygaeus 

equestris was sister group to both the species. Overall members of the subfamily 

Lygaeinae clustered together and the species of subfamily Rhyparochrominae 

clustered together in separate clade. In this study Spilostethus pandurus and S. 

hospes clustered together with 50-74% bootstrap support value. Graptostethus 

servus was sister group to both the species. The species of subfamily 

Rhyparochrominae clustered together in separate clade. The results of the 

present analysis on the bases of COI gene sequences are congruent with 

morphological base identification.  

In phylogenetic trees of family Coreidae species of the genus Cletus 

clustered together with 57-66% bootstrap support. Genus Coreus clustered with 

Cletus with 70-71 % bootstrap support. The species of the genus Homoeocerus 

clustered together with 90-98% bootstrap support. The relationship between 

Coreus and Homoeocerus was supported by 55-56% bootstrap value in NJ and 

ML trees. Pan (2005) reported phylogeny of some species of Coreidae based on 

mt Cyt B gene from China. The sequences divergence of the Coreidae species 

indicate that CytB gene data is useful marker for interspecific and intergeneric 

level relationships. Li (2008) obtained COI gene sequences of Coreidae to 

elaborate phylogenetic relationships. Sequences of Reduviidae and 

Pyrrhocoroidea were taken as out group. He reported close relationships 

between genus Coreus and Cletus. In the phylogenetic trees of family Alydidae 

species of the genus Riptortus clustered together with 100% bootstrap support. 

Genus Alydus clustered with 99 % bootstrap support. The relationship between 

Alydus, Tollius and Megalotomus was supported by 97% bootstrap value. Results 
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of these analysis are congruent with previous studies and morphology-based 

identification. These analyses confirm the utility of COI gene sequence for 

identification of true bugs and to elaborate their phylogenetic relationships. 

More the 10,000 species of insects’ pests have been recorded throughout the 

world which damage different crops and is a major concern for farmers 

(Dhaliwal et al. 2007). DNA barcoding database will make easy the 

identification of pest and non-pest species at any life stage. The identification of 

vector species is also easily accessible through this process. DNA barcodes will 

facilitate rapid identification which allow farmers to be proactive and control 

measures will be adopted before damage to crops become evident. Further 

studies are needed to add more data to the BOLD database for authentic 

identification of Heteroptera species.  
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Conclusion:  

Heteropteran bugs play important role in the ecosystem both as prey 

and predators. This group also includes pests of economically important 

plants. This study was aimed to assess the biodiversity of true bugs of district 

Swat and will provide base for further studies on control of pest species, 

utilization of predator species in biological control of other pests. In this study 

4005 specimens of suborder Heteroptera from District Swat were collected 

during June 2014 - October 2017 from twenty one selected localities. Forty one 

species belonging to 35 genera, 11 subfamilies under seven families namely, 

Pentatomidae, Scutelleridae, Reduviidae, Largidae, Lygaeidae, Coreidae, 

Alydidae were recorded. A total of 30 species were recorded first time from 

District Swat. Out of these four species viz, Perillus bioculatus, Scotinophara 

ochracea, Rhyparothesus dudgeoni and Homoeocerus sigillatus were reported first 

time from Pakistan. Overall the study based on classical taxonomy has 

provided a useful record of true bugs species of District Swat. 

The identification of true bugs is extremely difficult without a taxonomic 

specialist of the group. For DNA barcoding Cytochrome Oxidase I (COI) gene 

sequences of the species under study were obtained. Of these nine species were 

barcoded for the first time. The distinct barcode gap and clustering of the taxa 

in phylogenetic trees proved that DNA barcoding is fruitful in species 

identification of true bugs. This study encourages to use DNA barcodes as 

complement with morphological taxonomy for authentic identification of 

Heteroptera species.  
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Recommendations: 

District Swat has a wide range of diversity of true bugs and needs to be 

investigated for other taxa as will. For effective utilization of the predatory true 

bugs in biological control particularly of the noxious/ insects needs to be 

elaborated further. The coevolution of pests and host plant their nature of 

coexistence and evolutionary process need to be elaborated. A very important 

area of venoms in relation to the associated prey needs to be worked and 

explored. The coevolution of scent glands secretion in association with its 

pesticidal role is another area of industrial research. Non cultivated host plants 

their coevolution and mechanism of pest control is also an area of immense 

scientific research.  Subsequent works on the DNA barcoding of true bugs of 

Pakistan are needed to expand the database of barcodes for Heteroptera. 

Further research is needed to analyze the sequence diversity of Heteroptera on 

expanded geographical scale. Additional data of COI sequences from more 

specimens has to be analyzed to evaluate the intra and interspecific divergence 

in more detail and for the easy identification of species. 
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Appendix 

 

Figure 4.60: Developed DNA Barcode of Andrallus spinidens on the basis of COI 
gene sequence. 
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Figure 4.61: Developed DNA Barcode of Eocanthecona furcellata on the basis of 
COI gene sequence. 
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Figure 4.62: Developed DNA Barcode of Neohalys acuticornis on the basis of COI 
gene sequence. 
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Figure 4.63: Developed DNA Barcode of Adria parvula on the basis of COI gene 

sequence. 
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Figure 4.64: Developed DNA Barcode of Scotinophara ochracea on the basis of 
COI gene sequence. 
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Figure 4.65: Developed DNA Barcode of Hotea curculionoides on the basis of 
COI gene sequence. 
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Figure 4.66: Developed DNA Barcode of Neophysopelta schlanbuschi on the basis 
of COI gene sequence. 
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Figure 4.67: Developed DNA Barcode of Dieuches uniguttatus on the basis of 
COI gene sequence. 
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Figure 4.68: Developed DNA Barcode of Lachnesthus singalensis on the basis of 
COI gene sequence. 
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Figure 4.69: Developed DNA Barcode of Rhyparothesus dudgeoni on the basis of 
COI gene sequence. 
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Figure 4.70: Developed DNA Barcode of Homoeocerus sigillatus on the basis of 
COI gene sequence. 
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Figure 4.71: Developed DNA Barcode of Homoeocerus borealis on the basis of 
COI gene sequence. 
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Figure 4.72: Developed DNA Barcode of Cletus bipunctatus on the basis of COI 

gene sequence. 
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Table 4.31: Kimura 2-parameter distances between species of the family 

Reduviidae based on cytochrome c oxidase subunit 1 sequences. 

 

 

 

 

 

1
2

3
4

5
6

7
8

9
10

11
12

1KF056931_Catamiarus_brevipennis

2Rhynocoris_marginatus
1.05

3Rhynocoris_fuscipes_GQ229414
1.09

0.15

4Rhynocoris_kumarii_GQ229413
1.11

0.16
0.06

5Polididus_armatissimus
1.11

0.28
0.31

0.31

6Polididus_perarmatus_GQ2921931.08
0.28

0.30
0.30

0.01

7Polididus_sp._JQ888649
1.03

0.29
0.33

0.33
0.06

0.06

8Rhynocoris_fuscipes
1.09

0.15
0.00

0.06
0.30

0.29
0.32

9Irantha_sp._JQ888626
1.15

0.27
0.31

0.32
0.22

0.22
0.23

0.30

10Arilus_cristatus_KR043090
1.14

0.26
0.32

0.33
0.24

0.24
0.26

0.31
0.20

11Sinea_diadema_KT707718
1.17

0.27
0.31

0.33
0.23

0.21
0.22

0.31
0.15

0.22

12Zelus_tetracanthus_KR917466
1.07

0.22
0.25

0.29
0.20

0.20
0.22

0.25
0.19

0.16
0.19

13Zelus_luridus_KR579325
1.11

0.25
0.28

0.31
0.24

0.24
0.24

0.27
0.19

0.18
0.20

0.09
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Table 4.32: Nucleotide composition of COI gene sequences of the species of 

family Reduviidae.  

 

 

 

 

 

 

T(U)C
A

G
TotalT-1C-1

A-1
G-1

Pos #1T-2C-2
A-2

G-2
Pos #2T-3C-3

A-3
G-3

Pos #3

KF056931 Catamiarus brevipennis
31.6

17.2
31.6

19.7
646.033

12.0
38.0

17.1
216.027

20.8
27.8

24.5
216.035

18.7
29.0

17.3
214.0

Rhynocoris marginatus
35.9

17.5
30.1

16.6
658.033

11.8
40.0

15.0
220.035

21.0
23.3

21.0
219.040

19.6
26.9

13.7
219.0

Rhynocoris fuscipes GQ229414
41.2

15.8
28.7

14.3
658.043

10.0
35.9

11.4
220.035

20.5
24.7

20.1
219.046

16.9
25.6

11.4
219.0

Rhynocoris kumarii GQ229413
39.7

16.1
29.6

14.6
658.041

10.0
35.0

13.6
220.034

21.0
26.0

19.2
219.044

17.4
27.9

11.0
219.0

Polididus armatissimus
33.4

18.8
30.9

16.9
658.034

14.1
38.6

13.6
220.032

22.4
25.1

21.0
219.035

20.1
28.8

16.0
219.0

Polididus perarmatus GQ292193
34.0

18.5
31.2

16.3
658.034

14.1
38.6

13.6
220.031

22.4
25.6

21.0
219.037

19.2
29.2

14.2
219.0

Polididus sp. JQ888649
35.1

18.5
30.2

16.2
655.036

14.2
36.5

13.7
219.031

22.9
25.7

20.6
218.039

18.3
28.4

14.2
218.0

Rhynocoris fuscipes
41.0

15.8
28.9

14.3
658.043

10.0
35.9

11.4
220.035

20.1
25.1

20.1
219.046

17.4
25.6

11.4
219.0

Irantha sp. JQ888626
34.2

19.8
29.2

16.9
658.033

15.0
35.9

16.4
220.031

23.3
24.7

21.5
219.039

21.0
26.9

12.8
219.0

Arilus cristatus KR043090
32.7

21.4
28.6

17.3
658.030

18.2
35.0

16.4
220.030

24.7
24.2

21.0
219.037

21.5
26.5

14.6
219.0

Sinea diadema KT707718
34.8

18.7
29.3

17.2
658.035

14.5
35.0

15.5
220.032

23.7
23.3

21.5
219.038

17.8
29.7

14.6
219.0

Zelus tetracanthus KR917466
37.4

16.7
29.0

16.9
658.038

11.4
35.9

14.5
220.032

21.5
24.7

21.5
219.042

17.4
26.5

14.6
219.0

Zelus luridus KR579325
36.3

18.4
27.8

17.5
658.038

14.1
31.8

16.4
220.031

22.8
24.7

21.5
219.040

18.3
26.9

14.6
219.0

Avg.
36.0

17.9
29.6

16.5
656.836

13.0
36.3

14.5
219.632

22.1
25.0

21.1
218.740

18.7
27.5

13.9
218.5
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Table 4.33: Kimura 2-parameter distances between species of the family 

Largidae based on COI gene sequences. 

 

 

 

 

 

 

1
2

3
4

5
6

7
8

9
10

11
12

1Physopelta_gutta_KP233791

2Physopelta_gutta
0.000

3Physopelta_australis_KY835638
0.0030.003

4Neophysopelta_schlanbuschi
0.1070.1070.105

5Physopelta_schlanbuschi_KU242578.1
0.1090.1090.1070.002

6Physopelta_cincticollis_GQ292273.1
0.0570.0570.0570.0930.095

7Largus_rufipennis_KX523474
0.6260.6260.6180.5790.5830.580

8Largus_obovatus_KX523473
0.5990.5990.5910.5650.5680.5590.052

9Largus_fasciatus_KX523472
0.6220.6220.6220.5840.5880.5660.0330.040

10Largus_balteatus_KX523469
0.6150.6150.6070.5730.5760.5700.0300.0380.025

11Largus_californicus_KX523470
0.5990.5990.5920.5650.5690.5660.0470.0230.0350.033

12Largus_davisi_KX523471.1
0.5880.5880.5880.5650.5680.5550.0540.0250.0380.0330.015

13Rhynocoris_marginatus_GQ229415
0.8320.8320.8260.8450.8510.8161.2201.2011.2151.1801.1731.148
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Table 4.34: Nucleotide composition of COI gene sequences of the species of 

family Largidae. 

 

 

 

 

 

T(U)
C

A
G

Total
T-1C-1

A-1
G-1

Pos #1T-2C-2
A-2

G-2
Pos #2T-3C-3

A-3
G-3

Pos #3

Physopelta gutta KP233791
32.2

18.0
34.8

15.0
701.032

16.7
39.3

12.4
234.031

23.5
23.9

21.8
234.034

13.7
41.2

10.7
233.0

Physopelta gutta
32.2

18.0
34.8

15.0
701.032

16.7
39.3

12.4
234.031

23.5
23.9

21.8
234.034

13.7
41.2

10.7
233.0

Physopelta australis KY835638
32.4

17.8
35.1

14.7
701.032

16.7
40.2

11.5
234.031

23.5
23.9

21.8
234.035

13.3
41.2

10.7
233.0

Neophysopelta schlanbuschi
32.8

18.3
33.8

15.1
701.031

19.7
37.2

12.0
234.032

22.2
23.5

22.2
234.035

12.9
40.8

11.2
233.0

Physopelta schlanbuschi KU242578.1
32.8

18.3
33.7

15.3
701.031

19.7
36.8

12.4
234.032

22.2
23.5

22.2
234.035

12.9
40.8

11.2
233.0

Physopelta cincticollis GQ292273.1
33.5

16.5
35.1

14.8
701.033

15.4
38.9

12.8
234.031

21.8
25.2

21.8
234.036

12.4
41.2

9.9
233.0

Largus rufipennis KX523474
36.2

14.0
34.5

15.3
701.037

12.0
36.3

14.5
234.034

16.7
27.4

22.2
234.038

13.3
39.9

9.0
233.0

Largus obovatus KX523473
35.9

13.7
34.8

15.5
701.035

12.8
37.2

14.5
234.033

17.9
26.5

22.6
234.039

10.3
40.8

9.4
233.0

Largus fasciatus KX523472
35.7

14.8
34.1

15.4
701.036

12.8
36.3

14.5
234.033

17.5
26.5

22.6
234.037

14.2
39.5

9.0
233.0

Largus balteatus KX523469
36.2

14.0
34.2

15.5
701.037

12.4
36.3

14.5
234.033

17.5
26.5

22.6
234.039

12.0
39.9

9.4
233.0

Largus californicus KX523470
35.8

14.0
34.4

15.8
701.036

12.4
36.3

15.4
234.033

17.5
26.5

22.6
234.038

12.0
40.3

9.4
233.0

Largus davisi KX523471.1
35.7

14.0
34.8

15.5
701.035

12.8
36.8

15.0
234.033

17.5
26.5

22.6
234.038

11.6
41.2

9.0
233.0

Rhynocoris marginatus GQ229415
31.3

25.7
28.3

14.7
619.034

23.4
25.8

16.7
209.028

30.6
22.8

18.4
206.032

23.0
36.3

8.8
204.0

Avg.
34.1

16.6
34.1

15.2
694.734

15.6
36.8

13.7
232.132

20.8
25.1

22.0
231.836

13.4
40.4

9.9
230.8
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Table 4.35: Kimura 2-parameter distances between species of the family 

Largidae based on COI gene sequences. 

 

 

 

 

 

1
2

3
4

5
6

7
8

9
10

11
12

1Dieuches schmitzi_JN225416

2Metochus uniguttatus_GU247506
0.099

3Metochus_uniguttatus
0.099

0.000

4Lachnesthus_singalensis
0.132

0.1540.154

5Rhyparothesus_dudgeoni
0.108

0.1180.1180.106

6Elasmolomus_pallens_KP898257
0.118

0.1460.1460.1180.110

7Lygaeus_kalmii_KC425160
0.169

0.1790.1790.1760.1520.148

8Spilostethus_pandurus_KJ541518
0.165

0.1690.1690.1770.1690.1690.110

9Spilostethus_hospes_AB619244
0.173

0.1880.1880.1890.1760.1730.1300.082

10Spilostethus_hospes
0.175

0.1910.1910.1910.1780.1760.1320.0840.002

11Graptostethus_servus_LN614559
0.201

0.1990.1990.2060.1750.1690.1160.1100.1060.108

12Graptostethus_servus
0.208

0.2020.2020.2060.1800.1770.1260.1080.1080.1100.008

13Rhynocoris_marginatus_GQ229415
0.771

0.7390.7390.7970.8070.7670.7780.7770.7930.7880.7820.777
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Table 4.36:  Nucleotide composition of COI gene sequences of the species of 

family Lygaeidae. 

 

 

 

 

 

T(U)
C

A
G

Total
T-1C-1

A-1
G-1

Pos #1T-2C-2
A-2

G-2
Pos #2T-3C-3

A-3
G-3

Pos #3

Dieuches schmitzi JN225416
34.0

17.8
32.9

15.3
614.0

25
17.1

31.2
26.8

205.0
43

25.9
13.7

17.6
205.0

34
10.3

53.9
1.5

204.0

Metochus uniguttatus GU247506
33.9

18.1
31.6

16.3
613.0

25
16.1

31.2
27.3

205.0
42

26.3
13.2

18.0
205.0

34
11.8

50.7
3.4

203.0

Metochus uniguttatus
33.9

18.2
31.6

16.3
614.0

25
16.1

31.2
27.3

205.0
42

26.3
13.2

18.0
205.0

34
12.3

50.5
3.4

204.0

Lachnesthus singalensis
33.2

18.2
32.9

15.6
614.0

24
17.1

31.7
26.8

205.0
43

25.9
13.2

18.0
205.0

32
11.8

53.9
2.0

204.0

Rhyparothesus dudgeoni
32.2

18.4
33.9

15.5
614.0

24
17.6

31.2
26.8

205.0
42

26.8
13.2

17.6
205.0

30
10.8

57.4
2.0

204.0

Elasmolomus pallens KP898257
33.4

17.3
33.2

16.1
614.0

25
16.1

31.2
27.3

205.0
43

25.4
13.7

18.0
205.0

32
10.3

54.9
2.9

204.0

Lygaeus kalmii KC425160
36.2

15.6
33.4

14.8
614.0

27
13.7

34.1
25.4

205.0
42

25.9
13.2

18.5
205.0

39
7.4

52.9
.5

204.0

Spilostethus pandurus KJ541518
36.0

15.8
33.4

14.8
614.0

26
14.1

34.1
25.4

205.0
43

25.4
13.2

18.0
205.0

38
7.8

52.9
1.0

204.0

Spilostethus hospes AB619244
36.3

16.1
32.6

15.0
614.0

27
13.7

34.1
25.4

205.0
43

25.4
13.2

18.0
205.0

39
9.3

50.5
1.5

204.0

Spilostethus hospes
36.3

16.1
32.7

14.8
614.0

27
13.7

34.6
24.9

205.0
43

25.4
13.2

18.0
205.0

39
9.3

50.5
1.5

204.0

Graptostethus servus LN614559
35.5

15.8
33.6

15.1
614.0

27
13.2

34.1
25.9

205.0
43

25.4
13.2

18.5
205.0

37
8.8

53.4
1.0

204.0

Graptostethus servus
35.3

16.0
33.2

15.5
614.0

27
13.2

34.1
25.9

205.0
43

25.4
13.2

18.5
205.0

36
9.3

52.5
2.0

204.0

Rhynocoris marginatus GQ229415
31.3

26.3
27.5

14.9
597.0

29
23.6

28.1
19.6

199.0
35

33.8
16.9

14.4
201.0

30
21.3

37.6
10.7

197.0

Avg.
34.4

17.7
32.5

15.4
612.6

26
15.8

32.4
25.8

204.5
42

26.4
13.5

17.8
204.7

35
10.8

51.7
2.5

203.4
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Table 4.37: Kimura 2-parameter distances between species of the family 

Coreidae based on COI gene sequences. 

 

 

 

 

 

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15

1Homoeocerus_sp._USNM_ENT_01117270

2Homoeocerus_dilatatus_GQ292215
0.15

3Homoeocerus_borealis
0.13

0.11

4Homoeocerus_sigilatus
0.13

0.10
0.04

5Coreus_marginatus_KM022555.1
0.21

0.24
0.20

0.20

6Cletus_bipunctatus_KP753491
0.17

0.22
0.17

0.18
0.19

7Cletus_bipunctatus
0.17

0.21
0.17

0.18
0.19

0.01

8Cletus_punctiger_KP753849
0.19

0.21
0.20

0.19
0.20

0.17
0.17

9Cletus_pincitger
0.19

0.20
0.20

0.19
0.20

0.17
0.16

0.01

10Cletus_trigonus_KP753682
0.19

0.23
0.19

0.20
0.19

0.19
0.18

0.12
0.12

11Cletus_trigonus
0.20

0.23
0.19

0.20
0.19

0.18
0.18

0.12
0.12

0.00

12Cletus_punctulatus_KP753600
0.21

0.22
0.19

0.20
0.18

0.16
0.15

0.10
0.10

0.09
0.09

13Cletus_schmidti_KP753618
0.19

0.20
0.18

0.18
0.18

0.16
0.16

0.10
0.10

0.09
0.09

0.07

14Cletus_feanus_KP753512
0.18

0.20
0.16

0.17
0.18

0.13
0.12

0.13
0.13

0.15
0.15

0.11
0.12

15Physopelta_gutta_KP233791
0.19

0.25
0.19

0.20
0.23

0.20
0.20

0.20
0.20

0.20
0.20

0.20
0.19

0.19

16Rhynocoris_marginatus_GQ229415
0.24

0.28
0.26

0.27
0.28

0.28
0.28

0.26
0.25

0.26
0.25

0.25
0.24

0.24
0.26
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Table 4.38: Nucleotide composition of COI gene sequences of the species of 

family Coreidae. 

 

 

T(U)
C

A
G

Total
T-1C-1

A-1
G-1

Pos #1
T-2C-2

A-2
G-2

Pos #2
T-3C-3

A-3
G-3

Pos #3

Homoeocerus sp. USNM ENT 0111727038.8
15.2

30.3
15.8

627.0
29

15.3
28.2

27.3
209.0

44
23.9

14.4
17.7

209.0
43

6.2
48.3

2.4
209.0

Homoeocerus dilatatus GQ292215
37.0

18.5
26.6

17.9
627.0

29
16.7

26.8
27.8

209.0
43

24.4
14.8

17.7
209.0

39
14.4

38.3
8.1

209.0

Homoeocerus borealis
36.0

17.1
30.3

16.6
627.0

29
15.8

27.3
27.8

209.0
43

24.9
14.8

17.7
209.0

36
10.5

48.8
4.3

209.0

Homoeocerus sigilatus
36.7

17.7
29.3

16.3
627.0

29
16.3

27.3
27.3

209.0
42

25.4
14.8

17.7
209.0

39
11.5

45.9
3.8

209.0

Coreus marginatus KM022555.1
36.1

18.3
29.2

16.3
612.0

25
18.6

30.4
26.5

204.0
43

25.5
14.7

17.2
204.0

41
10.8

42.6
5.4

204.0

Cletus bipunctatus KP753491
36.7

16.3
30.7

16.3
626.0

28
16.3

29.2
26.8

209.0
42

25.4
14.8

17.7
209.0

40
7.2

48.1
4.3

208.0

Cletus bipunctatus
37.1

16.1
30.2

16.6
626.0

28
15.8

29.2
26.8

209.0
42

25.4
14.8

17.7
209.0

41
7.2

46.6
5.3

208.0

Cletus punctiger KP753849
34.6

19.8
29.5

16.1
627.0

24
20.1

29.7
26.3

209.0
42

25.4
14.8

17.7
209.0

38
13.9

44.0
4.3

209.0

Cletus pincitger
34.9

19.5
29.5

16.1
627.0

24
19.6

29.7
26.3

209.0
42

25.4
14.8

17.7
209.0

38
13.4

44.0
4.3

209.0

Cletus trigonus KP753682
35.4

18.5
29.5

16.6
627.0

27
17.2

29.7
26.3

209.0
42

25.4
14.8

17.7
209.0

37
12.9

44.0
5.7

209.0

Cletus trigonus
35.6

18.3
29.5

16.6
627.0

27
17.2

29.7
26.3

209.0
42

25.4
14.8

17.7
209.0

38
12.4

44.0
5.7

209.0

Cletus punctulatus KP753600
35.6

18.0
29.8

16.6
627.0

26
18.2

29.7
26.3

209.0
42

25.4
14.8

17.7
209.0

39
10.5

45.0
5.7

209.0

Cletus schmidti KP753618
37.3

17.2
29.5

15.9
627.0

26
18.2

29.7
26.3

209.0
42

25.4
14.8

17.7
209.0

44
8.1

44.0
3.8

209.0

Cletus feanus KP753512
36.5

16.4
30.8

16.3
627.0

29
14.8

30.1
26.3

209.0
42

25.4
14.8

17.7
209.0

39
9.1

47.4
4.8

209.0

Physopelta gutta KP233791
31.0

19.3
35.0

14.7
612.0

25
18.6

31.4
25.0

204.0
42

26.5
14.2

17.2
204.0

26
12.7

59.3
2.0

204.0

Rhynocoris marginatus GQ229415
35.9

17.5
30.6

16.0
612.0

26
16.2

29.9
27.5

204.0
45

25.0
14.2

16.2
204.0

37
11.3

47.5
4.4

204.0

Avg.
36.0

17.7
30.0

16.3
624.1

27
17.2

29.2
26.7

208.1
43

25.2
14.7

17.5
208.1

38
10.8

46.1
4.7

207.9


