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ABSTRACT

Paederinae Fleming, 1821 is the medically and ecologically important subfamily of
the family Staphylinidae. This subfamily consists of around 7,600 species in more than
225 genera. Although Paederinae is a diverse group, there is no adequate study on the
taxonomy and ecology of this group in Kerala, therefore this study will be remarkable and
provide a baseline for future researchers in this field. The present study deals with the
taxonomy and ecology of Paederinae in the paddy fields of Palakkad and Wayanad
districts. A total of45 species of Paederinae were identified from four different collection
sites (2 sites in Palakkad district: Arayakkad, Pattambi and 2 sites in Wayanad district:
Pakkam and Ambalavayal). The most significant findings of this study are the 3 New
reports of Paederinae species from India, 10 new reports from south India and 13 new
reports Kerala. Checklist, modified taxonomic key and pictorial key for Paederinae in the
paddy fields of Palakkad and Wayanad districts is provided. Seasonality, abundance and
the influence of environmental factors, which determine the abundance and seasonality

were also analysed.
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INTRODUCTION



1. INTRODUCTION

Staphylinidae is a family of beetles belonging to the suborder Polyphaga of the
order Coleoptera. It is one of the largest and most biologically diverse beetle families
(Stasiov et al., 2021). The world fauna consists of more than 63,657 described species
of rove beetles (Irmler et al., 2018). They have fast-moving style and are commonly
known as rove beetles (Frank and Thomas, 1999).

The length of adult Staphylinidae ranges from less than 1 mm to 40 mm and
most of them are under 7 mm long. They are easily distinguished from other beetles as
they have short elytra with exposed abdominal segments, but it would be an error to
imagine that all beetles with short elytra belong to the Staphylinidae family. Non-
entomologists sometimes confuse Staphylinidae with that of the order Dermaptera
(Frank and Thomas, 1999).

Rove beetles are found in almost all habitats viz., tidal zone of seashore
(e.g., some species belonging to the tribes Phytosini and Diglottini of
Subfamily Aleocharinae, and some species under the tribe Omaliini of Subfamily
Omaliinae; Moore and Legner, 1976), mountain-tops (e.g., species under the tribe
Coryphiini of the sub family Omaliinae; Zerche, 1990) and the Arctic tundra (e.g., some
speciesunder the subfamily Aleocharinae; Lohse etal., 1990). These beetles are not truly
aquatic and are rarely seen in very dry habitats. They prefer moist habitats as they
provide protection from predation and desiccation (Klimaszewski et al., 1996).
Most these beetles are commonly found in leaf litter and decaying plant matter (Ahn et
al., 2017). Even though predation is more common, mycophagy, and saprophagy are
also widespread types of feeding among Staphylinidae (Thayer, 2005). Most of the rove

beetles are generalist predators on insects and other arthropods, (most Aleocharinae,



Philonthus Stephens, 1829, Staphylinus Linnaeus, 1758, etc. Mank, 1923; Voris,
1934), but there are so many exceptions. Beetles under the subfamilies like
Oxytelinae, Osoriinae, etc., are known to feed on decomposing plant matter
(McColl, 1982; Newton, 1984, 1990a, b; Klimaszewski et al., 1996). Members of
the Oxyporinae and the Aleocharine subtribe Gyrophaenina are obligate residents of
fresh mushrooms, where they are exclusively mycetophagous, feeding on fungal
context, hyphae, and spores (Ashe, 1984; Newton, 1984; Leschen and Allen, 1988). All
species of Scaphidiinae and some members of other subfamilies are also known to
consume various fungi (Newton, 1984). Aleochara Gravenhorst, 1802 larvae are
ectoparasitoids of dipterous pupae (Fuldner, 1960; Klimaszewski and Jansen, 1993).
Rove Beetles that feeds on algae includes Larvae and adults of Bledius Leach, 1819 and
some other oxytelines, and possibly adults of Myllaena Erichson, 1837 (Herman, 1986;
Klimaszewski, 1992; Wyatt, 1993). Many beetles under the genera of Omaliinae
and Polylobus Solier, 1849 (Aleocharinae), are known to feed on pollen (Horion, 1963;
Steel, 1970; Thayer, 1977; Klimaszewski and Sturm, 1991). A small number of species
belonging to Aleocharine genus Oligota Mannerheim, 1830 feed on mites (Williams,
1979; Koch, 1989; Klimaszewski et al., 1996). Due to the cosmopolitan distribution,

ecological significance, ecomorphological and behavioural diversity, Staphylinids are
becoming an increasingly investigated insect group in the fields of ecology and
evolution (Betz et al., 2018; Stasiov et al., 2021). The major groups of Rove beetle in
Kerala belongs to the subfamilies Paederinae, Oxytelinag, Staphylininae,

Aleocharinae, Tachyporinae, Pselaphinae and Steninae (Personal observation).

Rove beetles are chief component of many agricultural systems in temperate
(Bohac, 1999; Andersen and Eltun, 2000; Klimaszewski et al., 2018; Guseva, 2019;

Guseva and Koval, 2020) and tropical regions (Cividanes et al., 2009; Martins et al.,



2012; Cajaiba et al., 2017). Staphylinids are ecologically relevant as most of these

species are generalist predators that eat insects, arachnids and isopods, and therefore
play an important role as biological control agents in crops (Dennis et al., 1991; Good
and Giller, 1991; Balog et al., 2008; Vizitiu et al., 2022).

Rove beetles are very useful for farmers as they are predators that prey upon
agricultural pests. They are the major biological control agents against pest populations
in agroecosystems (Klimaszewski et al., 2018). In addition to the benefits they offer to
farmers, certain species of them can induce skin irritation known as Paederus dermatitis,
which makes them harmful to humans. Some species under the genus Paederus
Fabricius, 1775 of the subfamily Paederinae are the causative agent of Paederus
dermatitis, also known as Spider lick, dermatitis linearis etc. These beetles do not bite
or sting, but the accidental rubbing or crushing of the beetle releases heamolymph
containing pederin that cause skin irritation.

Paederinae Fleming, 1821 is one of the largest subfamilies of Staphylinidae, and
it consists of around 7,600 species in more than 225 genera (Zyta et al., 2019). The very
high diversity of species and the limited pool of experts working on this group make
Paederinae one of the most challenging subfamilies of rove beetles in terms of their
taxonomy and systematics (Zyta et al., 2021).

Paddy fields are one of the chief habitats of Paederinae (Krinsky, 2019). Rice
(Oryza sativa L.) is the world's principal staple food and it feeds more than half of the
world population. India ranks second in rice production after China. Rice fields not only
serves the staple food to us but also provides a diverse assemblage of insects to make it
a lively ecosystem (Edirisinghe and Bambaradeniya, 2006; Pavithran et al., 2020).
Palakkad (Palghat) is known as the ‘rice bowl’ of Kerala. This district has close
proximity to Western Ghats and has extensive paddy fields (Palot et al., 2005). The

total area under paddy cultivation in Kerala during the year 2022-2023 is 1.91 lakh Ha



(Prasad and Kuruvila, 2024). In that 73462 Ha of area is in Palakkad district and it is in
the top most position for paddy cultivation. Palakkad accounts for 38.2% of the total
paddy area in Kerala and 62% of rice grown in Kerala is produced from Palakkad.
According to the Agriculture statistics 2018-2019, district wise analysis of wetland
paddy area records that, Palakkad district ranks first position with 76,942.68 Ha.
(38.85% of total wetland paddy area in the state).

Like Palakkad district, a large area of land in Wayanad is also used for Paddy
Cultivation. The name Wayanad is believed to be derived from the word ‘Vayalnadu’,
which literally means ‘the land of Paddy fields’ (Pramod, 2013). In Wayanad, paddy is
cultivated in 7822 hectares of land and it is in the fifth position for the total area under
paddy cultivation in Kerala.

Among the 13 categories given by Kerala Agricultural University 2011,
Palakkad comes under Palakkad plains and Wayanad belongs to a high range agro-
ecological zone, (Prajeesh et al., 2014). As there are no authentic works on the species
composition of Paederinae in different topographic areas of Kerala, this study is
relevant in comparing the abundance and diversity of Paederinae beetles in different
topographic areas with different temperature, rainfall and relative humidity.

1.1. Taxonomy of subfamily Paederinae

Staphylinidae is one of the largest families under the Super family
Staphylinoidea. About 30,000 species are known from the world and more than 3000
species have been reported from India. Motschulsky (1858), Kraatz (1859), Fauvel
(1895) and Bernhauer (1915) are the pioneer workers of Staphylinidae. Cameron's work
on Staphylinidae fauna of British India, Sri Lanka and Burma series (1930, 1931, 1932)

is the most significant Indian Taxonomic literature (Sar and Hedge, 2015).



Paederinae is one of the largest subfamilies of Staphylinidae, which includes
around 7,600 species in more than 225 genera (Zyta et al., 2019, 2021). Malcolm
Cameron is the pioneer worker in the taxonomy of Paederinae. In 1931, Cameron listed
and keyed 321 species of Paederinae, belonging to 33 genera of 2 tribes, in “The Fauna
of British India, including Ceylon and Burma”. In that 226 species belonging to 32
genera of 2 tribes are distributed in India. Based on the comparative evolution of the
records provided by Cameron (1931) and the catalogue of Lobl & Lobl 2015, a total of
333 species of paederinae were recorded from India. There is no recent taxonomic
analysis of the Paederinae beetles in the paddy fields of Kerala. Present study was
undertaken to identify the species of Paederinae in the paddy fields of Palakkad and
Wayanad and to generate baseline ecological data of these beetles in these regions.

The subfamily Paederinae is characterized by head more or less constricted
posteriorly, antennae inserted along the anterior margin of the head, insertions
concealed in dorsal view; hind coxa narrow, triangular, its apex strongly projecting
posteriorly; pronotum with a large, opaque procoxal process of the pronotal hypomeron
(Cameron, 1931; Newton et al., 2000; Cho, 2014).

1.2. Ecology of subfamily Paederinae

Paederinae is the only known medically (Vieira, 2014), economically (Frank
and Thomas, 2008) and ecologically (Bohac, 1999) important subfamily of
Staphylinidae. The subfamily is distributed worldwide and is found in almost all types
of ecosystems (Anlas and Cevik, 2008). Paederinae staphylinids are usually found
under bark, near water, under stones, and in agricultural habitats (Hagen et al., 1999).
They are most abundant in areas of moist soil, such as irrigated fields and other crop
lands, where the adult beetles prey upon various herbivorous insects (Krinsky, 2019).
They are predators that are highly specialized on elusive prey such as Collembola

(Stocker et al., 2022). Paederinae have Pre-oral digestion. They hold their food using



mandibles, release digestive fluids and imbibe partially digested food (Frank and
Thomas, 2008).
Beneficial and harmful characteristics of Paederinae

Paederinae act as pest (Bong et al., 2015) as well as biological control agent
(Zakgy and Wiyatiningsihm, 2023). These beetles prey upon leafhoppers and plant
hoppers, which are the significant pests on rice plants (Kavyamol et al., 2024). Besides
the beneficial predatory behaviour of Paederinae beetles in controlling the agricultural
pests, their high prevalence in residential areas has raised them to pest status even in
urban areas, educational institutions, and hospitals.

Paederus dermatitis

Oedemeridae, Meloidae, and Staphylinidae are the three major families of
beetles that cause dermatitis or skin irritation in humans. In the Meloidae and
Oedemeridae families cantharidin is the vesicant chemical responsible for causing

dermatitis, whereas in the Staphylinidae family it is pederin (Uzunoglu et al., 2017).

The genus Paederus is the only known medically important group under
Staphylinidae and it is a threat to human beings. These beetles have become a nuisance
and great threat to the people of Kerala (Vineesh et al., 2023). Paederus beetles live in
moist habitats. They are predators found associated with many crop pests. They mainly
feed on other insects, moths, soil nematodes, etc. and hence act as biological control
agents. Proximity to paddy fields is an important reason for the outbreak of Paederus
beetle dermatitis (Coondoo and Nandy, 2013). Attraction towards light and home
invasion of the beetles leads to contact with human beings. When these beetles are
crushed on human skin, it releases a toxic haemolymph, a complex of three non-
proteinaceous toxins named pederin, pseudopederin and pederone which causes

Paederus dermatitis and some sporadic cases of conjunctivitis (Vieira et al., 2014).



Pederin is produced by an endosymbiotic bacterium. This vesicant toxin, responsible
for Paederus dermatitis, is not synthesised by the beetle itself but is instead generated
by a bacterium from the genus Pseudomonas Migula 1894 and this bacterium is
vertically transmitted within populations of Paederus (Karthikeyan and Kumar, 2017;
Inbamani et al., 2024). Pederus dermatitis is also known as night burn, spider lick and
dermatitis linearis (Nasir et al., 2015).

Outbreaks of dermatitis is reported in various countries including Kenya
(Beaulieu and Irish, 2016), India (Mathews et al., 2021; Toppo et al.,2013), Brazil
(Vieira et al., 2014), Turkey (Turan, 2014), Australia (McGrath et al.,2013), Central
Africa (Verma and Gupta, 2012), France (Drouet et al., 2013), Malaysia (Rahmah and
Norjaiza, 2008), Ecuador (Singh and Ali, 2007), Sierra Leone (Qadir et al., 2006), Iran
(Zargari et al.,2003), Sri Lanka (Kamaladasa et al., 1997), Nigeria (George & Hart,
1990), Okinawa (Armstrong and Winfield, 1968), Uganda (McCrae and Visser, 1975),
Venezuela (Kerdel and Goihman, 1966) and Argentina (Dallas, 1936). Paederus
alternans Walker, 1858 is reported to cause dermatitis in India (Frank and Kanamistu,
1987), Paederus tamulus Erichson, 1840 is reported to cause dermatitis in China (Baba,
1943) and Paederus nigricornis Bernhauer, 1911 reported to cause dermatitis in Iran
(Nikbakhtzadeh and Tirgari, 2008). These species are also present in India (Cameron,
1931).

Several Paederus dermatitis cases have been reported in India especially in the
state of Tamil Nadu (Gnanaraj et al., 2007), Madhya Pradesh (Toppo et al., 2013),
Rajasthan (Mittal et al., 2013), Andra Pradesh (Gopal, 2014), Karnataka (Srihari et al.,
2017) Telangana (Lakshminarayana, 2018) and from Kerala (Kambil, 2018;
Ramakrishnan et al., 2019; Mathews et al., 2021).

Among the 43 Paederus species reported from India, Ceylon and Burma

(Cameron, 1931), 4 species of Paederus (P. extraneus Wiedemann,1823, P. melampus



Erichson 1840; P. fuscipes Curtis 1826 and P. alternans Walker, 1858) causes Paederus
dermatitis in different regions of India viz., P. fuscipes in Kerala (Ramakrishnan et al.,
2019), P. extraneus in Karnataka (Taneja et al., 2013), P. extraneus and P. melampus

in Andhra Pradesh (Gopal 2014.) P. fuscipes in Madhya Pradesh (Toppo et al., 2013).



1.3. OBJECTIVES

Taxonomic identification of Paederinae in the paddy fields of Palakkad and
Wayanad districts

Preparation of a revised Key for the identification of Paederinae in the paddy fields
of Palakkad and Wayanad districts.

Preparation of a Pictorial Key for Paederinae in the paddy fields of Palakkad and
Wayanad districts

Prepare a checklist of Paederinae in the paddy fields of Palakkad and Wayanad
districts

Record the abundance of Paederinae in the paddy fields of Palakkad and Wayanad
districts

Record the seasonality of Paederinae in the paddy fields of Palakkad and Wayanad
districts

Record the influence of environmental factors, which determine the abundance and

seasonality of Paederinae in the paddy fields of Palakkad and Wayanad districts
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2. REVIEW OF LITERATURE

2.1. WORLDWIDE STUDIES ON THE TAXONOMY OF PAEDERINAE

In Systema Naturae, Linnaeus (1758) described 19 species of Staphylinidae and
placed them in the genus Staphylinus Linnaeus. He was the first to use the word
Staphylinus to refer to rove beetles. In 1775 the Danish Zoologist Johan Christian
Fabricius (1775) first described the genus Paederus.

Nordmann 1837 first created the tribe Pinophilini, and in 1839, Erichson created
the tribe Paederinae. In 1895, Ganglbauer combined the Pinophilini and Paederini
groups to form the Paederinae subfamily. Bierig, 1943 created the tribe Cylindroxystini,
but this tribe wasn’t mentioned again until the revision of Herman, 1991 where he
downgraded the tribe Cylindroxystini into a subtribe Cylindroxystina. Jeannel and
Jarrige (1949) modified the tribal system of Paederinae by dividing the tribe Paederini
into Paederini and Lathrobiini. Ganglbauer's system of Paederinae with these two tribes
(Pinophilini and Paederini) was followed by numerous researchers including Cameron
1931 but in 2017, Schomann and Solodovnikov proposed that Paederinae could be
divided into four tribes: Cylindroxystini, Lathrobiini, Paederini, and Pinophilini and,
the most recent phylogenetic analysis of the Paederinae, conducted by Zyla et al., in
2021, lowered the number of tribes from four to three i.e., Pinophilini, Paederini and
Lathrobini.

Herman et al., (1969) described a troglobitic staphylinid (Paederinae). Kasule
(1970) examined the larvae of Paederinae and Staphlininae and provided keys to the
known British genera. In 1970, Herman discussed the ecology, phylogeny, and
taxonomy of Stilicolina. He has also done Generic revision of the Stereocephalus
Lynch, 1884; subtribe Procirrina and genus Oedichirus Erichson, 1839 (Herman, 1979,

2010, 2013). Herman also revised the Paederinae subtribes Dolicaonina,
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Cylindroxystina, Scopaeina and Sphaeronina (Herman, 1981, 1991, 2023). Frania
(1986) described Larvae of Eustilicus Sharp 1886, Rugilus Leach 1819, Deroderus
Sharp 1886, Stilocharis Sharp 1886, and Medon Stephens 1833 and their phylogenetic
significance. Campbell and Peck (1989) described and illustrated Pinostygus
galapagoensis, a new genus and species of eyeless rove beetle. In 1992, Drugmand
revised the genus Monocrypta Casey 1905, and described three new species namely, M.
francoiseae, M. jarrigei and M. lecogi. Kellner and Dettner (1992) studied the
comparative morphology of abdominal glands in Paederinae. Hoebeke (1995) provided
redescriptions, new synonymy, North American records of the genus Rugilus.
Klimaszewski et al., 1996 provided a preliminary review of the New Zealand rove
beetles.

Volker Assing, a German entomologist, had done a large number of works on
the taxonomy of Paederinae. He studied about different genera of Paederinae, and
revised, described and contributed new species and additional records of Sunius
Erichson, 1839; Pseudobium Mulsant and Rey, 1877; Patchymedon Blackwelder, 1939;
Leptobium Casey 1905; Lobrathium Mulsant and Rey, 1878; Medon Stephens 1833;
Domene Fauvel 1873; Micrillus Raffray 1873; Nazeris Fauvel, 1873; Luzea
Blackwelder, 1912; Lathrobium Gravenhorst, 1802; Tetartopeus Czwalina, 1888;
Pseudomedon Mulsant & Rey, 1878; Pseudolathra Casey 1905 and Rugilus Leach
1819. He has also worked on the taxonomy and zoogeography of Paederinae (Assing
1999, 2001; 2002, 2003a, 2003b 2004 a, 2004 b, 2005a, 2005 b, 2005¢, 2006a ,2006b,
2006c, 2007a, 2007b, 2007c, 2007d, 2008a, 2008b, 2008c, 2009a, 2009b, 2009c,
2009d, 2009e, 2009f, 2009g, 2009h, 2010a, 2010b, 20114, 2011b, 2011c, 2012a, 2012b,
2012c, 20134, 2013b, 2013c, 2013d, 2013 e, 2013 f, 2013g, 2013h, 2013i, 2013j, 2014,

2021). In 2002, Assing and Schulke described new species and records of Lobrathium.
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In 2003, Herman implemented more than 70 nomenclatural changes for
Paederinae. In 2014, Frisch and Herman published a species catalogue of the genus
Micranops Cameron, 1913 and described a new species, Micranops bartolozzii Frisch.

Feldmann and Hernando (2005) described two new species of Domene and provided a

catalogue of the Iberian species of the genus. Frisch studied the genus Scopaeus
Erichson, 1839 and described new species Scopaeus hyrcanus Frisch 2006, and has
revised the monophyletic Scopaeus gracilis Sperk, 1835 species group and Scopaeus
mutatus Gemminger & Harold, 1868 species group with descriptions of new species,
its phylogenetic and biogeographical relations (Frisch 2006, 2007, 2008, 2009, 2010). Li
and Zhou (2007) studied the subgenus Harpopaederus of the genus Paederus. Bibars
2018 has done taxonomical Studies of Subtribe Astenina in Egypt.

Anlag and Cevik (2008) have done faunistic studies on Paederinae. In 2009,
Anlas and Rose contributed new records for Paederinae. Anlas contributed new species
and additional records of the genus Tetartopeus in 2009. Anlas etal., (2011) contributed
new records on the distribution of some species of Paederinae.

In 2011, Frank and Ahn provided a worldwide checklist, biogeography and
natural history of coastal staphylinidae. Reboleira et al., (2011) studied the lIberian
endemic subgenus Lathromene Koch and described the genus Domene. Hu et al.,
(2011) has described twelve new species of the genus Nazeris. Peng et al., (2012) had
done taxonomic study on Lathrobium Gravenhorst. Anlas described and illustrated one
new species and additional records of the genus Leptobium Casey, 1905 and also
described new species of Astenus (Eurysunius) Dejean, 1833. He has also described
new species of Medon and Lobrathium, and provided further reports of 14 species of
Medon and 14 species of Lobrathium (Anlas 2012, 2014, 2015, 2020).

In 2017, Schomann and Solodovnikov did phylogenetic placement of the austral

rove beetle genus Hyperomma Fauvel, 1878 which triggered changes in classification
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of Paederinae. Bogri et al., (2018) studied the genus Dysanabatium Bernhauer, 1915.
Staniec et al., 2022 provided a detailed study on the Morphology of the Larval stages of
Paederinae. In 2024, Guzman and Zyta added a new eyeless species namely Micranops

bolivianus.
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2.2. INDIAN STUDIES ON THE TAXONOMY OF PAEDERINAE

In 1931, Cameron described 321 species of Paederinae, in “The Fauna of British
India, including Ceylon and Burma”. Biswas 1986 recorded 21 species under 5
subfamilies of Staphylinidae from Silent Valley, Kerala. Assing described and
illustrated the genera Orsunius Assing, 2011; Rugilus, Pseudolathra, Lathrobium and
Nazeris in the Palaearctic and Oriental regions (Assing 2011d, 2012a, 2012b, 2012e,
2014a). In 2015, Sar and Hedge recorded 16 species belonging to 3 subfamilies of
Staphylinidae from Uttar Pradesh. Sar and Ilango 2016 recorded 21 species belonging
to 10 genera of the subfamily Paederinae from Mizoram. Sreevidhya et al., 2021
described two new light attracted rove beetle species of Astenus Dejean, 1833 from
Kerala, and has also provided the checklist of Astenus from India. Kavyamol et al.,
2023 provided 3 new records of Paederus beetles; Paederus nigricornis Bernhauer,
1911 from south India, P. extraneus Wiedemann, 1823 and P. alternans Walker, 1858

from Kerala.

2.3. WORLDWIDE STUDIES ON THE ECOLOGY OF PAEDERINAE

In 1999, Schmidt elucidated the materials and methods for rearing selected
species of the subfamilies Paederinae and Staphylininae. Ghahari et al., 2009 studied
rove beetles in rice fields and surrounding grasslands.

Nikbakhtzadeh et al., 2012 studied the faunal diversity of Paederus in Iran. In
2012, Nasir et al., examined the Population Dynamics, Ecological and Seasonal
Activity of Paederus fuscipes Curtis (Staphylinidae; Coleoptera) in the Punjab,
Pakistan. Bong et al., 2012 studied the life history characteristics of Paederus fuscipes.
Sert et al., 2013 has done faunistical, ecological and zoogeographical evaluations
on Paederinae in the Central Anatolian Region of Turkey. Bong et al., 2013 scrutinized

the Dispersal Pattern of Paederus fuscipes in relation to environmental
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factors and the annual rice crop cycle in Mainland Penang, Malaysia.

In 2015, Lima et al., studied the abundance and night hourly dispersal of the
vesicating beetles of the Genus Paederus (Coleoptera: Staphylinidae) attracted to
fluorescent, incandescent, and black light sources. Rafinejhad et al., 2018 studied the
Occurrence of Paederus fuscipes (Coleoptera: Staphylinidae) in the sandy tidal zone of
the Caspian seashore. Anlas et al., 2021 described the seasonal dynamics of some
Paederinae species in the Western Anatolia.

2.4. INDIAN STUDIES ON THE ECOLOGY OF PAEDERINAE

Nikhita et al.,2014 studied the prevalence of Paederus species and dermatitis in
Tamilnadu. Vineesh et al 2023, investigated the use of essential oils of cinnamon,
turmeric and neem as potential control agents against home-invading acid flies
(Paederus fuscipes) and darkling beetles (Luprops tristis Fabricius, 1801). Kavyamol
et al., 2024 studied the species composition, abundance, and seasonality of Paederus in
the paddy fields of the Malabar region, Kerala.

2.5. REVIEW ON THE MEDICAL IMPORTANCE OF PAEDERINAE
2.5.1. World Review

The natural history and medical importance of Paederus beetles was studied by
Frank and Kanamitsu in 1987. The first documented report of paederus dermatitis dates
back to 1901, when Vorderman described an outbreak of dermatitis among employees
at the Anjet-Kidoel lighthouse in Jawa that was brought on by insects called locally as
semoet-kalong. The species recorded by VVorderman was Paederus peregrinus Erichson,
1840 which is regarded as a variety of Paederus fuscipes. A second outbreak was
reported by Piraja da Silva in 1912 in Brazil and it was caused by Paederus columbinus

Laporte, 1835.

Nikbakhtzadeh and Tirgari, 2008 explored medically important Coleopterans in

Iran. Vieira et al., 2014 investigated the rove beetles of medical importance in Brazil.
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Silva et al., 2017 described the seasonal abundance and the effect of light trap height
on the captures of the vesicating beetles of the genus Paederus (Coleoptera:
Staphylinidae) in Brazil. Maryam et al., 2017 investigated the abundance, distribution
and dispersal time of Paederus fuscipes (Coleoptera: Staphylinidae) and its association
to human settings. Brindle et al., 2024 examined the outbreak of Paederus dermatitis
among US troops. Dehghani et al., 2025 had a detailed investigation on the poisonous
and venomous arthropods, including Paederus in Iran.
2.5.2 Indian Review

Paederus dermatitis caused by Paederus beetles has been reported from
different regions of India. In 1961, Somerset conducted a study in Kolkata, on Spider
lick, an epidemic ophthalmo- dermatozoosis caused due to beetles of the genus
Paederus. Sengupta and Lahiri 1997 recorded blister beetle dermatitis in West Bengal.

Gnanaraj et al., 2007 reported 123 cases of Paederus dermatitis in Tamil Nadu.

Padhi et al., 2007 provided Clinic epidemiological profile of 590 cases of beetle
dermatitis in Orissa.Verma and Gupta 2012, documented ocular manifestations due to
Paederus sabaeus Erichson, 1840 in Punjab. Ali et al., 2013, conducted a study on
Paederus Dermatitis Outbreak in a Suburban Teaching Research Hospital, in
Kanchipuram, Tamilnadu. Coondoo and Nandy 2013 recorded Paederus Dermatitis
outbreak and its increasing incidence or changing seasonal pattern in Kolkata. Mittal et
al., 2013 conducted a study on beetle dermatitis in Udaipur, Rajasthan. Taneja et al.,
2013 conducted a clinical and epidemiological study of Paederus dermatitis in Manipal.
Toppo et al., 2013 conducted an outbreak investigation of Paederus dermatitis among
residents of nursing hostel in Madhya Pradesh. Gopal 2014 conducted a Clinical,
Epidemiological and Therapeutic Study of 417 Cases of Paederus dermatitis and also
found that Paederus extraneus and Paederus melampus were the common species

causing dermatitis in Andra Pradesh. Chauhan et al., 2017 conducted a detailed study
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of 75 cases of Paederus dermatitis in Khaneri, Himachal Pradesh. Srihari 2017 studied
about Paederus dermatitis in Karnataka. Karthikeyan and Kumar, 2017 studied
Paederus dermatitis in Tamil nadu. Kambil, 2018 coducted a study on blister beetle
dermatitis in Palakkad, Kerala. Ramakrishnan et al., 2019 conducted an outbreak
investigation of acid fly attack among residential students in a tertiary care and identified
Paederus fuscipes as the causative agent of Paederus dermatitis in central in Kerala.
Inbamani et al., 2024 conducted a study in Tamil Nadu and described the morphological

and clinical patterns of dermatitis caused by Paederus beetles.
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3.METHODOLOGY

3.1. STUDY AREA

The study site includes 2 paddy fields in Palakkad (Arayakkad 10.6726°N latitude
76.7531°E longitude and Pattambi 10.8057°N latitude, 76.1957°E longitude and 2
paddy fields in Wayanad district (Ambalavayal 11.6197°N latitude, 76.2103°E
longitude; and Pakkam 11.6182°N latitude, 76.1722°E longitude) (Plate 1).

Palakkad is often called the Gateway of Kerala. The Sahya Mountain Ranges
borders the region and the 32 Km to 40 Km long gap, known as the “Palakkad Gap”, in
the mountains exerts a dominant influence on the climate of the region. Palakkad is
situated at the foot of the Western Ghats and lies between 10.3500° to 11.2333° North
latitudes and 76.03333° to 76.7500° East longitudes. It is located at an altitude of 94
meters above the sea level. The district has its special characteristics. It is known as the
Granary of Kerala. The district has vast stretches of lush green paddy fields, with
tributaries of Bharathapuzha river criss-crossing it.

Wayanad, the land of paddy fields, is situated on the southern tip of the Deccan plateau.
This region lies in the Western Ghats on the eastern portion of north Kerala at a height
between 700 meters and 2100 meters above the mean sea level. It is located between
11.41111° and 11.967222° North latitudes and 76.436389° and 76.777222° East
longitudes.
3.2. SAMPLE COLLECTION

Specimens were collected on different paddy cultivation seasons using light trap
(Hollingsworth & Hartstack, 1972), floatation method (Moore,1954), baited pitfall trap

(Spector & Forsyth, 1998) and by sweeping net (Rudd & Jensen, 1977).
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3.2.1. Light traps

Light traps were found to be an efficient method for trapping rove beetles as
most of them are light attracted. Ten light traps (SAFS Itrap 01 B) were employed at
each site and monthly collections were made during Pre-summer (Dec- Feb), Summer
(March-May) and Monsoon (June-November) seasons respectively. Thus, a total of 30
samples in each season were collected. The traps were installed by 6 pm and the trapped
insects were collected on the next day by 7 am. Trapped beetles were transferred into
vials containing 80% ethyl alcohol (Plate 2.A).

3.2.2. Floatation method

30 dung pats of 250 g were placed 50 m apart in each site. Then the pats were
taken back on the 3 day and it was made to submerge under water taken in a tray.
When the beetles inhabiting that dung pats tried to escape from water and at that time
they were collected by sieving and also, they were separated with the aid of small brush.
The collected specimens were washed and transferred into vials containing 80%
alcohol. This method is also repeated in all the three seasons (Plate 2.B).

3.2.3. Baited Pitfall trap

It consists of a container buried in the ground with its rim at surface level and
the bait used was cattle dung. The mobile beetles actively moving through the ground
fall get attracted towards the bait and fall into it. The container contains a mixture of
detergent and salt water. The detergent reduces the surface tension so that the trapped
beetles were unable to escape from the container. The brine solution helps to preserve
the beetles for a few hours and the traps were placed during the evenings and the
samples were collected on the next day morning. Likewise, 30 samples were collected

in each season of Pre-Summer, Summer and Monsoon (Plate 2.C).
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Plate 1: Map showing the collection sites A) Wayanad B) Palakkad
1) Pattambi 2) Arayakkad 3) Ambalavayal 4) Pakkam




Plate 2: Sample collection methods A) Light trap B) Floatation method C) Baited pitfall trap D) Sweeping net




3.2.4. Sweeping net

Sweeping net was used to sweep through the Paddy cultivation to collect the
beetles actively moving through the paddy leaves. Specimens were collected in three
different seasons i e., Pre- Summer, Summer and Monsoon (Plate 2.D).

3.3. PRESERVATION

The collected specimens were preserved in separate labelled vials containing
80% alcohol for identification.

3.4. IDENTIFICATION

The collected rove beetles were taken from the solution by using small hair
brush and forceps from the vials, examined and sorted under Stereo Zoom Trinocular
Microscope, (LABOMED-200 MAR, CODE:ZM 45 TM) and adult organisms were
identified upto species level using the key of Cameron, 1931 and with the help of
various other literature (Assing, 2012d; Sar and Hedge, 2015; Herman 2003, 2023). The
photographs of the entire body of rove beetles were taken using an image processing
system (NICON D 90-DSLR CAMERA).

After analysis, the beetles were placed back in the vial containing 80% ethyl
alcohol. The count of each category of beetles was entered on a pre-printed tally sheet
that has the date of collection, preservation, and sorting sample code. Each species
collected were categorized into major, minor, and rare based on the percentage of
abundance of each species in the collection. Species with a percentage greater than 3 is
considered as major; 0.3 to 3% is considered as minor and <0.3% is considered as rare.
The identified specimens were deposited at the national insect collection, Zoological
Survey of India, Kozhikode.

Checklist and pictorial key of species collected from Palakkad and Wayanad

districts were prepared using Cameron, 1931 and various literature available (Biswas,
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1986; Schomann and Solodovnikov, 2017; Herman 2003, 2023). Details of all literature
references and distributional data of each species are provided along with the checklist.
3.5. STATISTICAL ANALYSIS

Species abundance data was tested for normality with Anderson-Darling test
and opted for parametric tests for further analysis. Two- way ANOVA was done to
compare the species abundance between habitats and seasons. Relationship of abiotic
factors like temperature, rainfall and relative humidity with each species were analyzed
by linear regression. Bray Curtis similarity values of the abundance of Paederinae
species between different collection sites were also analysed. All statistical analysis was
done using PAST software version 3.15 (Hammer et al. 2001). For all analyses,
significance was determined at P<0.05.

Diversity Indices

The diversity indices, such as the Shannon-Wiener diversity (H), Simpson
diversity (1-D), Margalef's richness, and Pielou's evenness index (e"H/S) were used to
compare the diversity between the collection sites and also to compare the seasonal
variation (Pre- summer, Summer and Monsoon) in each site.

The formula for the Shannon diversity index is:
H==3[(pi)xIn(pi)]

In this formula, pi is the proportion of individuals in a species

In is the natural log, and X is the sum of the calculations.

The formula for Simpson's diversity index is:

D=>n(ni—-1)/N(N—1)

In this formula, ni represents the number of individuals in a species, and

N represents the total number of individuals in the population.
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The formula for Margalef's richness index is
D=S - 1/log (N)

where:

S: is the total number of species observed

N: is the total number of counts

The formula for Pielou's evenness index is
J' = H'/log(S)

where,

J'= The Pielou index

H' = The Shannon-Weaver diversity index and,

S= The total number of species in a sample.

22



This page intentionally left blank



RESULTS



4. RESULTS

Forty-five species belonging to three tribes (Lathrobiini, Paederini and
Pinophilini) and twenty-two genera (Acanthoglossa, Astenus, Cephalochaetus,
Charichirus, Cryptobium, Hyperscopaeus, Lobrathium, Lithocharis, Medon,
Micranops, Micrillus, Monocrypta, Ochthephilum, Oedichirus, Paederus, Palaminus,
Pinobius, Pinocharis, Pinonepalus, Pseudolathra, Rugilus and Scopaeus) were
recorded from the paddy fields of Palakkad and Wayanad.

4.1. TAXONOMY OF PAEDERINAE

4.1.1. TAXONOMIC KEY

Key to the Tribes
1) Last joint of the maxillary palpi large........cccooeevveviiciicccececee, Pinophilini
-Last joint of the maxillary palpi small ..............cccooiiiiiiii e 2
2) 4th joint of the maxillary palpi nipple like, short and truncate ................. Paederini
-4th joint of the maxillary palpi small, simple and conical... ................... Lathrobini

Key to the genera of Pinophilini

1. Abdomen with diStINCt BOTET. .......ccveiiiiiiiiiiiiie e 3
-ADAOMEN NOL BOIAETEd. .. ..ocoveeeiiee it 2

2. Rounded post-ocular region; abdomen with punctures; First four joints of the
anterior tarsi NOt patellate...........cccooeveiiiiiiii Oedichirrus

-Post-ocular region truncate; abdomen with imbricate sculpture; first four joints of
the anterior tarsi patellate..........ccoooeiiiiii Palaminus
3. Thorax as long as broad, widest in front; the sides very gently rounded and slightly
retracted to the rounded posterior angles. .. .......c.ccooeverencnciencneseeen, Pinocharis
- Thorax a little broader than long, sides parallel for the anterior half, then gradually

rounded and narrowed to the completely rounded posterior angles... Pinonepalus
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Key to the genera of Paederini

1. Strongly geniculate antennae, almost like a knee or elbow shaped.............ccccvenenen. 3
-ANteNNae NOt GENICUIALE...........ccvi et 2
2. Fourth tarsal joint bilobed; neck with normal width..........ccccoceiiiiiinnnnns Paederus
-Fourth tarsal joint simple; neck broad.........cccccccoeviieviicciicc e Pinobius

3. Last joint (fourth) of the maxillary palpi broad and obtuse; scarcely visible; tibiae
with setae; presence of raised lines on the thorax .............cccccevvennnne. Cephalochetus

-Last joint of the maxillary palpi subulate; tibiae with spines; absence of raised lines

ON ENOTAX ..ttt 4
4. Head oval or subtriangular; broader than the thorax..............cccccve.e.. Ochthephilum
-Head oblong and more or less dialated behind.............ccccoviiiiiiiiiiii 5
5. Head oblong; both sides parallel;..........cccoooeiiiiiiiiic e, Cryptobium
-Head less oblong and posteriorly more or less dialated... .........cc.co...... Monocrypta

Key to the genera of Lathrobini

1. Fourth tarsal JoINt Bilobed. .. ....cccooeiiiiiiiiiiiee e Astenus
-Fourth tarsal JoINt Simple. .. ...ocooiiiiiiii e 2
2. NECK VEIY SIENAEr. ... 3
-Neck at least a fourth as broad as the base of the head......................... 6

3. Head and pronotum with strong, navel like punctures with the spaces between them
very narrow or with punctures running into each other. Head large with the rear edge
semicircular; Labrum 2-08Ntate.........covevevvcviiei e .Rugilus
-Head and pronotum with fine punctures. Head parallel- sided or weakly broadening

towards the back; Labrum 4-0entate ..........ocoviiiiiiiiiei e e 4
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10.

11.

Metakatepisternal process short and apically rounded or blunt............. Hyperscopaeus

-Merakatepisternal process wide or short, long or moderately long................... 5
Metakatepisternal process wide with a diagonally truncate apical margin......Micranops
-Metakatepisternal process apically acute, slender and short or long............... Scopaeus
First joint of the posterior tarsi longer than the second..........cccccveviiiieiiciiic s, 7
-First joint of the posterior tarsi not longer than the second.... .....ccccooceviiiiiiiiiiienn 11

First joint of the posterior tarsi much longer than the second; labrum emarginate in the
middle and more or 1eSS bilobed. .. ....c.ccvevviireiiiees e Micrillus
-First joint of the posterior tarsi slightly longer than the second; labrum dentate.............. 8
Fifth tarsal joint inserted near the base of the fourth hence appears to be bilobed.........
................................................................................................................. Acanthoglossa
-Fifth tarsal joint simple and normally inserted............ccocovieiiiciiiiii s 9

Labrum bidentate in the middle or at least trisinulate; eyes shorter than the

101001 0] L1 PSPPSR Medon
-Labrum unidentate; eYes NOTmMal. . ........ccceiieiiiiiiieiiee e 10
Abdomen Keeled. .. .......coveiiiieiiie s Lithocharis
-AbdomEN NOtKEEled. .. ..vovveeiieie e Charichirus
Elytra with irregular punctures. .. .......c.ccooeeieiiiininieeeee e Lobrathium
-Elytra serially punctured ... Pseudolathra
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Key to the Species of Paederinae recorded from Palakkad and Wayanad

TRIBE: PINOPHILINI

Genus: Palaminus

1. Larger (5mm) and more robust; species entirely ferruginous red........ Palaminus rufus

-Smaller  (3.5mm) and narrower; species entirely reddish  brown......

..................................................................................................... Palaminus nilgiriensis

TRIBE: PAEDERINI

Genus: Ochthephilum

1. Species entirely DIACK..........c.coveiiiiiie e 2
-Species NOt eNtirely DIACK. .. ...cccvciiiie e 3

2. Larger species (12.5 mm); thorax broader; elytra slightly longer than the thorax
.............................................................................................. Ochthephilum gastrale
-Smaller species (10 mm); thorax cylindrical shaped and narrower...................
............................................................................................... Ochthephilum elephas

3. Elytra unicolorous blackish... ......ccccccoviiiininiiiiniiee e Ochthephilum filum
-Elytra black; the posterior- external angles yellowish.... Ochthephilum extraneum

Genus: Paederus

1. Legs wholly dark brownish black including the CoXae...........ccccoevvevieiiierveriecnnnn, 2
-Legs in part at 1east teStACEOUS. . . ....eiieeiriereeie ettt 3
2. Post- ocular region almost rounded.............ccooeieiieniiiinneeenne Paederus extraneus
-Post-ocular region straightly converging to the neck...........Paederus nigricornis

3. Legs black coloured, the coxae and extreme base of the femora reddish yellow...

.................................................................................................... Paederus alternans

-Legs almost yellowish and anterior femora entirely testaceous...........c.c.ccccverueenee. 4
4. Larger (>9 mm). Last joint of antennae testaceous.................... Paederus sondaicus
-Smaller (<7.5 mm). Last joint of antennae concolorous............... Paederus fuscipes
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Genus: Pinobius
Larger and more robust Species (9 Mm).......ccccevvveiieiiieiie e Pinobius robustus

-Smaller and narrower SPecies (7 MM)........ccovveiieeiieiiieesie e see e Pinobius indicus

TRIBE: LATHROBINI

Genus: Astenus

Sides of the elytra with black setae either outstanding or decumbent... .............cceee.. 2
-Sides of the elytra devoid of black setae.............ccccceeveiieiiciieinennn. Astenus melanurus
Larger (5 mm) and more robust; post-ocular region parallel for a short distance, then
broadly rounded to the Dase ..........cccccveviiiiie i Astenus nilgiriensis
-Smaller (4 mm) and narrower; post-ocular region coarctate with the base ...................
......................................................................................................... Astenus gracilentus
Genus: Lithocharis

Species densely and finely pubescent, subsericeous; head black, thorax ferruginous-red,
elytra ochraceous, more or less broadly infuscate on the disc ............ Lithocharis uvida

-Species [ess pubescent, NOt SUDSETICEOUS. .. .vuviieriiieieriieieeie e e sree e ee e nes 2

Head more quadrate, more parallel behind the eyes, the posterior angles more briefly
01U g0 (<o RSOOSR 3

-Head less quadrate, more rounded behind the eyes, the posterior angles more broadly

TOUNAEA. . . oot Lithocharis ochracea
Elytra distinctly longer and slightly broader than the thorax................ Lithocharis vilis
-Elytra slightly longer and little broader than the thorax.............. Lithocharis sororcula
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Genus: Medon

Sculpture of the thorax consisting of asperate granules. ...........cccovereneniiineniinieeee, 2
-Sculpture of the thorax consisting of punctures. .. .......cccceviveiverirnnnnnn Medon pallidus
First visible segment of abdomen thickly covered with yellow pubescence, the posterior
margin of the fifth segment yellow; large species (7 mm)... .................... Medon auripilis
-First visible segment of abdomen normally pubescent; smaller species (3

14100 ISR Medon cinnamopterus

Genus: Micrillus

Penultimate joints of the antennae longer than broad. ...........c.c.ccceeni. Micrillus indicus
-Penultimate joints of the antennae transverse............cccceeveveieennenn Micrillus fulvescens
Genus: Pseudolathra

Larger species (6 mm); colouration variable; head usually blackish brown, rarely
reddish brown; pronotum reddish; elytra usually blackish brown....................
.................................................................................................... Pseudolathra pulchella
-Smaller and narrower species (5 mm); unicolorous reddish testaceous species
..................................................................................................... Pseudolathra unicolor
Genus: Scopaeus

Head suborbicular, the posterior angles broadly rounded, never widened behind...
............................................................................................................ Scopaeus bicuspis

-Head subquadrate, the posterior angles briefly rounded, sometimes slightly widened

DERING. ...t 2
Larger; sculpture of the head and thorax finely granular ................. Scopaeus testaceus
-Smaller; SCUlPtUre NOL GranUIAT ...........ccueiiiieiie e s 3
Head and thorax concolorous, red or yellowish-red.............coocoiiiiiniiienneneenee s 4
-Head and thorax not concolorous; very rarely concolorous in S. limbatus ................... 5
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PICTORIAL KEY:

KEY TO THE TRIBES

1. Last of the maxillary palpilarge..................... ........... Pinophilini

-Last joint of the maxillary palpi small

2. 4th joint of the maxillary palpi small, simple and conical....... Lathrobini

-4th joint of the maxillary palpi nipple like, short and truncate...Paederini




Key to the genera of Pinophilini

Abdomen with diStinct BOrder. ........oovieiemen e, 3

~Abdomen NOt BOrdered. ... 2

Rounded post-ocular region; First four joints of the anterior tarsi separately

dilated, not patellate....................c.cvveviecieecieieeeeeeeeneennn. . O€dICHIFTUS

-Post-ocular region truncate; first four joints of the anterior tarsi dilated and

Patellate ...t Palaminus

—_—

Thorax as long as broad, the sides very gently rounded and slightly retracted

to the rounded posterior angles..............ooveviiiiiiiiiiiniinnann.n. Pinocharis

-Thorax a little broader than long, sides gradually rounded and narrowed to

the completely rounded posterior angles..............c.coeveeeninnnnn. Pinonepalus




Key to the genera of Paederini

4 “
4 <
’
1. Strongly geniculate antennae, almost elbow shaped......................... y

-Antennae not geniculate..............ooiiiiiiiiii i

2. Fourth tarsal joint bilobed...............cooiiiiiiiii

-Fourth tarsal joint simple.............coooiiiii

3. Presence of raised lines on the thorax

-Absence of raised lines on the thoraX...... «ooeeeioee e L—l ’




. Head oval or subtriangular; broader than the thorax....... Ochthephilum

-Head oblong and more or less dialated behind............................... 5
Head oblong; both sides almost parallel.......................... Cryptobium
-Head less oblong and posteriorly more or less dialated........ Monocrypta

Key to the genera of Lathrobini

. Fourth tarsal joint bilobed..............oooiiiiiii e Astenus
\
-Fourth tarsal joint SImple......... ..o 2 F




Neck very slender

-Neck at least a fourth as broad as the base of the head

. Head large with the rear edge semicircular

-Head parallel- sided or weakly broadening towards the back.....................ccoeen. ..
. Body length more than 5 mm.........ccoovieviiiiiiniiieieeeee e Hyperscopaeus
-Body length less than S mm......... ..o 5
3
. Presence of post orbital furrow..... ... Micranops

- Absence of post orbital furrow ............cooooiii i Scopaeus




6. First joint of the posterior tarsi longer than the second..........................oooiii. 7 ’i : A
>
, l ‘
b
—3 B
-First joint of the posterior not tarsi longer than the second.......................ooee. 11§
1
—
7. First joint of the posterior tarsi much longer than the second...................... Micrillus
-First joint of the posterior tarsi slightly longer than the second.............................. 8

8. Fifth tarsal joint inserted near the base of the fourth hence appears to be bilobed.

............................................................................................ Acanthoglossa

|

-Fifth tarsal joint simple and normally inserted. ..., 9 \

\




9. Eyes very small; shorter than the temples

SEyes normal. ... e

10. Abdomen Keeled. . ...oovnnoiiiie e e,

~ADdomeENn NOLKEELEd. ... e,

11. Elytra with irregular punctures

-Elytra serially punctured




Key to the species of Paederinae recorded from Palakkad and Wayanad

TRIBE: PINOPHILINI
Genus: Oedichirus

1. Bicolorous species with head and elytra entirely black....Oedichirus longipennis

Genus: Palaminus

1. Thorax with larger punctures................ccoooiviiie i, Palaminus rufus

 ——

-Thorax with fine punctures..................ccooviieeiinn.n. Palaminus nilgiriensis

Genus: Pinocharis

1. Antennae with the penultimate joints clavate.................. Pinocharis genalis_

”*™a
AN ( i

Genus: Pinonepalus

1. Head with a triangular space




TRIBE: PAEDERINI

Genus: Cephalochaetus

1. Sides of the head strongly constricted to the neck; lateral lines of the thorax

very shining.......................cccceeeeeeieeeeeneene.Cephalochaetus brunneus

Genus: Cryptobium

1. Head oblong and thorax cylindrical.......... ............ Cryptobium fulvescens

Genus: Monocrypta

1. Presence of furrow, a median line on the thorax.....Monocrypta abdominalis

Genus: Ochthephilum

1. Neck thicker and more distinct from head and thorax............ccccccooeei. ... 2

-Neck indistinct




. Thorax broader.............coooiiiiii Ochthephilum gastrale \

-Thorax cylindrical shaped and narrower ................... Ochthephilum elephas

. Elytra unicolorous

Genus: Paederus

Legs wholly dark brownish black

-Legs in part at least testaceous




2. Eyes normal; Post- ocular region almost rounded

- Eyes prominent; Post-ocular region straightly converging to the neck

Paederus nigricornis

Paederus alternans

3. Legs black coloured anterior femora black

-Legs almost yellowish and anterior femora entirely testaceous

Paederus sondaicus

4. Larger species with size approximately 9 mm

-Smaller species with size approximately 6.5 mm .................Paederus fuscipes

ww 6

wuw g9




Genus: Pinobius

1. Head not finely and closely punctured.................. Pinobius robustus

-Head very finely and closely punctured.................. Pinobius indicus

TRIBE: LATHROBINI

Genus: Acanthoglossa %

1. Species entirely covered with long, coarse, erect yellow hairs.............

f

.............................................................. Acanthoglossa hirta
/—»

Genus: Astenus

1. Elytrawith black Spot .........cooiiiii

-Elytra devoid of black spot




2. Post-ocular region parallel for a short distance, then broadly rounded to the

DS . .ttt Astenus nilgiriensis

 —

-Post-ocular region coarctated with the base

Genus: Charichirus

1. Elytra black with a broad red fascia posteriorly which extends forwards along

the suture nearly to the scutellum........................... Charichirus chinensis

Genus: Hyperscopaeus

—_—
1. Head subquadrate; longer than broad; narrow neck; legs entirely testaceous...

wtver ... Hyperscopaeus puberulus

 ——

Genus: Lobrathium




Genus: Lithocharis

1. Species densely and finely pubescent, subsericeous........... Lithocharis uvida

-Species less pubescent, N0t SUDSETICEOUS. .....vuuuinriieiiit et eieieeieanannn,

2. Head more quadrate, more parallel behind the eyes

-Head less quadrate, more rounded behind the eyes

3. Elytra distinctly longer than the thorax

-Elytra slightly longer than the thorax ............................. Lithocharis sororcula




Genus: Medon

1. Sculpture of the thorax consisting of asperate granules

>

e
2. 3to 7" antennal segments longer than broad ................... Medon auripilis /v/}?'/"i

-4™ to 6" antennal segments longer than broad 7" to 10" as long as broad........

..................................................................... Medon cinnamopterus

»

Genus: Micranops

1. Head oblong, slightly longer than broad; a fine shining line at the middle of the thorax

............................................................................... Micranops pallidulus




Genus: Micrillus

/

1. Penultimate joints of the antennae longer than broad.........Micrillus indicus

-Penultimate joints of the antennae transverse...............Micrillus fulvescens /

Genus: Pseudolathra

1. Species not unicolorous .............c.oeieiieiiiiin...

-Unicolorous reddish testaceous species

Genus: Rugilus

1. Elytra darker with larger and smaller punctures; antennae and legs

TEStACEOUS. ..t vttt ettt ettt Rugilus rufescens




Genus: Scopaeus

1. Head suborbicular, the posterior angles broadly rounded...................
veeee e e OCOPAEUS bicuspis ?
-Head subquadrate, the posterior angles briefly rounded.....................
....................................................................................... 2
2. Sculpture of the head and thorax finely granular...............................

vt e e ... OCOpPAGUS testaceus

-Sculpture not granular

3. Head and thorax concolorous

-Head and thorax not concolorous




Elytra scarcely longer than the thorax........................Scopaeus fulvus

-Elytra longer than the thorax............................... Scopaeus dilutus

Head quadrate; dark and shining............................ Scopaeus limbatus

-Head narrow; greasy lustrous




Elytra uniformly reddish yellow..........c.ccovvieiiiiiicec e Scopaeus fulvus

-Elytra reddish, more or less extensively infuscate on the disc ............. Scopaeus dilutus
Less closely punctured and pubescent ...........ccocvevevieveevieiiece e Scopaeus limbatus
-Very closely and finely punctured and pubescent...........ccccccccvviennnn. Scopaeus velutinus

Note: Twelve species were excluded from the key because they are the
sole representatives of their respective genera in this region.
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4.1.2. CHECKLIST OF PAEDERINAE COLLECTED FROM

PALAKKAD AND WAYANAD

Tribe: Pinophilini Nordmann, 1837
Subtribe: Procirrina Bernhauer & Schubert, 1912

I. Genus: Oedichirus Erichson, 1839
Oedichirus Erichson 1839: 684; Reitter 1906: 8; Cameron 1931: 25; Herman 2013: 1;
Lietal., 2015: 81; Irmler 2015: 113; Assing 2019 a: 33.
1. Oedichirus longipennis Kraatz 1859
Oedichirus idae Sharp, 1874: 76; Shibata et al. 2013: 161.
Oedichirus schultheissi Fauvel, 1895: 217.
Oedichirus excellens Cameron, 1925 a: 180.
Oedichirus longipennis Kraatz 1859: 154; Cameron 1931: 26; Herman 2010: 43;
Sanyal etal., 2012: 81; Rougemont 2018: 483; Assing 2019 a: 34; Senda and Nakamura
2020: 206; Matgjicek and Bohac 2020: 658.
Materials Examined: (n=3) Ambalavayal 3 ex., Light trap, 22.ii.2020
Distribution: India (Kerala: Trivandrum: Kallar; Tamil Nadu: Nilgiri Hills; Karnataka:
Coorg, Shivamogga; Uttarakhand: W. Almora, Kumaon, Nainital; Himachal Pradesh:
Patlikuhal; Assam: Barpeta; West Bengal). Pakistan; Nepal; Sri Lanka; Malaysia;
Singapore; China; Taiwan; Thailand; Laos; Vietnam; Indonesia; Japan.
Il. Genus: Palaminus Erichson, 1839
Palaminus Erichson 1839: 681; Lacordaire, 1854: 104; Sharp, 1876: 340; id. 1886: 631,
Fauvel, 1878: 225; id.1891: 95; Lynch, 1884: 327; Casey, 1910: 197; Cameron 1931:
20; Scheerpeltz, 1933: 1213; Blackwelder, 1944: 130; Adachi, 1955: 14; Arnett, 1963
a: 243; Fagel, 1971: 11; Seevers, 1971: 84; Shibata, 1973: 42; id. 1977: 20; Moore and

Legner, 1974: 555; id. 1975: 151; id. 1979: 122; Blackwelder and Arnett, 1974: 48;

30



Bordoni, 1975: 418; Spahr, 1981: 96; Frank, 1982: 27; id. 1986: 367; Hammond, 1984
203; Lecoq, 1986: 81; Biswas and Biswas, 1995: 266; Downie and Arnett, 1996: 424;
Lundgren, 1998: 48; Newton et al., 2000: 389; Navarrete-Heredia et al., 2002: 294,
Cho and Ahn 2004: 287; Smetana, 2004: 624; Herman 2010: 50; Janak 2021:58.

2. Palaminus rufus Cameron 1931

Palaminus rufus Cameron 1931: 23

Materials Examined: (n=3) Arayakkad 3 ex., Light trap, 19.i.2020

Distribution: India (Tamil Nadu: Nilgiri Hills)

3. Palaminus nilgiriensis Cameron, 1931

Palaminus nilgiriensis Cameron 1931: 23; Herman 2010: 61; Khan et al., 2023: 105
Materials Examined: (n=232) Pattambi 80 ex., Light trap, 04.iii.2019; 110 ex., Light
trap, 30.iv.2019; 42 ex., Light trap, 15.xi.2019

Distribution: India (Tamil Nadu: Nilgiri Hills); Pakistan (Dera Ismail Khan)
Subtribe: Pinophilina Nordmann, 1837

I11. Genus: Pinocharis Fagel, 1963

Pinocharis Fagel, 1963 a: 251; Newton 2017: 18; Assing 2022 a: 381

4. Pinocharis genalis Fauvel, 1895

Pinocharis genalis Fauvel 1895; Assing 2022 a: 383

Pinophilus genalis Fauvel 1895: 219; Cameron 1931: 14

Materials Examined: (n=10) Pattambi 10 ex., Light trap, 04.iii.2019

Distribution: Bangladesh (Dhaka); Myanmar (Bhamo; Schwego-myo; Pegu);
Thailand (Siam) and Cambodia.

Subtribe: Pinophilina Nordmann, 1837

IV. Genus: Pinonepalus Coiffait, 1982

Pinonepalus Coiffait 1982: 84; Thapa 2000: 257; Assing 2022 a: 230
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5. Pinonepalus cameroni (Scheerpeltz, 1933)

Pinophilus cameroni Scheerpeltz, 1933

Pinonepalus cameroni Assing 2022 a: 9

Pinophilus speculifrons Cameron 1914: 534; id. 1931: 8

Materials Examined: (n=4) Arayakkad 4 ex., Light trap, 10.xi.2018

Distribution: India (Tamil Nadu: Nilgiri Hills, Ouchterlony Valley)

Tribe: Paederini Fleming, 1821

Subtribe: Cryptobiina Casey, 1905

V. Genus: Cephalochetus Kraatz, 1859

Cephalochetus Kraatz 1859: 122; Blackwelder 1939 a: 116

Cephalochaetus Gemminger & Harold, 1868: 616; Cameron 1931: 219

Calliderma Motschulsky 1858: 653

6. Cephalochetus brunneus Motschulsky, 1858

Calliderma brunnea Motschulsky 1858: 653

Cephalochaetus brunneus Cameron 1931: 220; Sreevidhya and Sebastian 2020: 192
Materials Examined: (n=10). Pattambi 10 ex., Light trap, 4.iii.2019

Distribution: India (Kerala: Malappuram) Sri Lanka; Malay Peninsula and widely
distributed in the Oriental Region.

Subtribe: Cryptobiina Casey, 1905

V1. Genus: Cryptobium Mannerheim, 1830

Cryptobium Mannerheim 1830: 38; Erichson 1839: 500; id. 1840: 561; Thomson 1860:
201; Fauvel 1872: 364; Sharp 1876: 210; id. 1885: 506; Mulsant & Rey 1877: 4; Lynch
1884: 202; Horn 1885: 85; Ganglbauer 1895: 495; Casey 1905: 27; Cameron 1931:

225.
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7. Cryptobium fulvescens Motschulsky, 1858

Spirosoma fulvescens Motschulsky 1858: 207

Cryptobium testaceum Kraatz 1859: 120.

Cryptobium fulvescens Cameron 1931: 231; Chandra and Boaz 2018: 208

Materials Examined: (n=124) Arayakkad 8 ex., Light trap, 7. x.2019; Pattambi 40ex.,
Light trap, 19.xii.2018; 10ex., 6 ex., Light trap,15.xi.2019; Pakkam 60 ex., Light trap,
23.xi.2019

Distribution: India (Chhattisgarh: Bilaspur), Sri Lanka.

VI1I. Genus: Monocrypta Casey, 1905

Monocrypta Casey 1905: 27; Bernhauer & Schubert. 1912: 278: Blackwelder 1939:
113; Blackwelder. 1952: 251; Fagel. 1977: 35; Drugmand 1991: 329; id. 1992: 76;
Drugmand & Wauthy 1992:8; Assing 2008 b: 57

8. Monocrypta abdominalis Motschulsky, 1858

Cryptobium abdominale Motschulsky 1858: 402; Anon 1916: 418; Bernhauer 1920:
14; Chapman 1934: 22; Chandra and Boaz 2018: 207

Cryptobium pygiale Kraatz 1859: 121.

Cryptobium pygiale var. discoideum Eppelsheim 1895: 402.

Cryptobium pygiale var. indicum Kraatz 1859: 121.

Cryptobium abdominale var. rufipenne Motschulsky 1858: 651.

Monocrypta abdominalis Matéjicek and Boha¢ 2020: 676.

Materials Examined: (n=394) Arayakkad.6 ex., Light trap, 10.xi.2018; 13 ex., Light
trap, 7.x.2019; 3 ex., Light trap, 19.i.2020; Pattambi 6 ex., Light trap, 12.ix.2018; 330
ex., Light trap, 4.iii.2019; 6 ex., Light trap, 15.xi.2019; Ambalavayal 30 ex., Light trap,

11.iv.2021
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Distribution: India (Chhattisgarh: Bilaspur), Sri Lanka and the Indian Archipelago,
Australia: Queensland.

VI11. Genus: Ochthephilum Stephens, 1829

Ochthephilum Stephens 1829: 24; Watanabe 1979: 43; Drugmand and Wauthy 1992:5;
Watanabe and Ning-nian 1994: 109; Vorst 1995: 73; Cho 2000 a: 193; Assing 2008 b:
53

9. Ochthephilum elephas Fauvel, 1904

Cryptobium elephas Fauvel 1904 a: 54; Cameron 1931: 230; Biswas 1986; Sar et al
2016: 52

Materials Examined: (n=14) Arayakkad.4 ex., Light trap, 7.x.2019; Pattambi 6 ex.,
Light trap, 12.ix.2018; Ambalavayal 4 ex., Light trap, 11.iv.2021

Distribution: India (Kerala: Silent Valley; Tamil Nadu: Nilgiri hills; West Bengal:
Gosaba island)

10. Ochthephilum extraneum Fauvel, 1904

Ochthephilum extraneum Sreevidhya and Sebastian 2020: 192

Cryptobium extraneum Fauvel 1904 a: 55; Chandra and Boaz 2018: 207.

Materials Examined: (n=108) Arayakkad 11 ex., Light trap, 10.xi.2018; 9 ex., Light
trap, 8.ii.2019; 23 ex., Light trap, 20.iv.2019; 12 ex., Light trap, 7.x.2019; Pattambi 6
ex., Light trap, 12.ix.2018; 20 ex., Light trap, 4.iii.2019; 6 ex., Light trap, 5.xi.2019;
Pakkam 15 ex.,Light trap, 20.v.2019; 6 ex.,Light trap, 19.ii.2020

Distribution: India (Kerala: Kozhikode- Parambil Bazar; Tamil Nadu: Nilgiri Hills;
Chhattisgarh: Bilaspur). Bengal: Tetara.

11. Ochthephilum filum Kraatz 1859

Cryptobium filum Kraatz 1859: 119; Cameron 1931: 231; Sreevidhya and Sebastian

2020: 192
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Materials Examined: (n=3) Arayakkad 3 ex., Light trap, 8.ii.2019.

Distribution: India (Kerala: Kozhikode- Kakkayam); Sri Lanka. Singapore. Indonesia
(Sumatra). Borneo

12. Ochthephilum gastrale Fauvel, 1895

Cryptobium gastrale Fauvel 1895: 237; Cameron 1931: 229; Thapa 2000: 252
Materials Examined: (n=4) Pakkam 4 ex., Light trap, 23.xi.2019

Distribution: India (Assam) Myanmar (Rangoon; Bhamo; Prome; Carin Cheba; Carin
Asciuii Ghecu; Pegu; Palon; Tenasserim; Kawkareik), Thailand and Indo-China. Nepal:
Kathmandu - Chauni; Makawanpur - Rapti Valley (Manahari Khola); Chitwan

- Jhuwani (Jhawari); Vietnam.

Subtribe: Paederina Fleming, 1821

IX. Genus: Paederus Fabricius, 1775

Paederus Fabricius 1775: 268; Curry 1927: 37; Cameron 1931: 33; Sanderson 1967:
59; McCrae and Visser 1975: 109; Frank and Kanamitsu 1987:155; Frank 1988: 483,
Nikbakhtzadeh and Tirgari 1999: 73; Willers 2001 a; id. 2002: 155; id. 2018: 195; Stan
2004: 151; Nikbakhtzadeh and Tirgari 2008: 597; Nikbakhtzadeh et al., 2012: 1; Li et
al., 2013 d: 562; Vieira et al., 2014: 244; Li et al., 2014 a: 382; Li et al., 2014 b: 431;
Silva et al., 2014: 351; Bong et al., 2015: 517; Lima et al., 2015: 50; Li et al., 2016:
576; Silva et al., 2017: 21; Assing 2017 a: 253; id. 2020 a: 91; id. 2022 b: 75; Anlas
2018: 3.

13. Paederus alternans Walker, 1858

Paederus alternans Walker 1858: 205; Gemminger & Harold 1868: 626; Cameron
1925h: 34; id. 1930: 332; id. 1931: 41; Scheerpeltz 1933: 1220; id.1935: 607; id.1965:

103; id. 1978: 196; Biswas & Sen Gupta 1982: 150; Frank 1988:100; Willers 2001 b:
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21; Lobl & Smetana 2004: 614; Li and Zhou 2008: 336; Lobl & Lobl 2015: 986;
Kavyamol et al., 2023: 119.

Paederus ruficoxis Kraatz 1859: 151; Fauvel 1904a: 54 (syn. of P. alternans Walker);
Bernhauer and Schubert 1912: 203; Frank 1988: 130; You et al., 2003: 386; Lobl &
Smetana 2004: 614; Lobl & Lobl 2015: 986.

Materials Examined: (n=16) Pattambi 10 ex., Light trap, 4.iii.2019; Pakkam 6 ex.,
Light trap, 19.ii.2020.

Distribution: India (Kerala: Palakkad, Wayanad; Tamil nadu: Nilgiri Hills; Karnataka:
Kanara; Himalayas); Myanmar (Kawkareik: Pegu, Annam, Tonkin); China (Guangxi,
Hainan); Vietnam (Tonkin); Sri Lanka (Colombo, Maskeliya) ; Oriental Region.

14. Paederus extraneus Wiedemann, 1823

Paederus extraneus Wiedemann,1823:13; Dejean 1833: 65; Erichson 1840: 661,
Kraatz 1859: 152; Gemminger & Harold 1868: 627; Bernhauer & Schubert 1912: 206;
Cameron 1925b: 35; id.1931: 41; Scheerpeltz 1933: 1223; Frank 1988: 110; Taneja et
al., 2013:135; Gopal 2014: 4736; Willers 2018: 200; Kavyamol et al., 2023: 118.
Paederus pubescens Cameron 1914: 539

Materials Examined: (n=51) Arayakkad 9 ex., Light trap, 19.i.2020; Pakkam 42 ex.,
Light trap, 19.ii.2020

Distribution: India (Kerala: Palakkad Wayanad, Kannur; Karnataka: Manipal; Andra
Pradesh; Bengal (ex Erichson); Nepal; Afrotropical Region; Oriental Region.

15. Paederus fuscipes Curtis, 1826

Paederus fuscipes Curtis 1826:108; Stephens 1833: 280; Fairmaire & Laboulwne 1856:
570; Gemrninger & Harold 1868:627; Fauvel 1869: 491; id. 1873: 334, id. 1879: 90;
id. 1886a:32; id. 1886b: 148; id. 1897: 281; id. 1903: 154; id. 1904a: 53; id. 1904b:

290; Ganglbauer 1895: 537; Bernhauer & Schubert 1912: 206; Bernhauer 1915: 362;
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id. 1917:558; id. 1931:575; Lea 1923: 14; Cameron 1925b: 35; id. 1930: 332; id.1931:
40; id. 1949: 466; Wendeler 1926: 328; Kirschenblatt 1932: 217; Roubal 1932: 60;
Scheerpeltz 1933: 1223; Koch 1934: 82; Blackwelder 1939: 112; id. 1944 123; Jarrige
1944: 8; 1971: 491; Hansen 1951: 224; Fagel 1958: 311; id. 1959: 62; id. 1960: 121;
id. 1961 a: 268; id. 1963 b: 347; id.1966: 259; Smetana 1959: 204; Scheerpeltz 1957:
461; id. 1963: 8; id. 1965: 103; id. 1968: 47; id. 1976: 82; Ferreira 1962: 14; Legosz-
Owsianna 1963: 335; Szujecki 1965: 29; Tikhomirova 1973: 175; Shibata 1973: 43; id.
1977: 24; Manley 1977:47; Coiffait 1976: 243; 1982a: 34; id. 1982b: 60; Hammond
1977: 27; Muona 1979: 16; Bohac 1981: 358; id. 1985 a: 371; Tronquet 1981: 70;
Biswas & Sen Gupta 1982: 153; Frank 1988:111; Rabil 1991: 54; Mokhtar et
al.,1993:403; Biswas and Biswas, 1995: 274; Kamaladasa et al.,1997: 34; Thapa 2000:
256; Scholze et al., 2002: 804; Devi et al., 2003:137; You et al., 2003: 386; Stan 2004:
98; Bordoni 2010: 103; Singh & Ali 2007:13; Rahmah & Norjaiza 2008:53; Huang et
al., 2009: 128; Ozgen et al 2010: 24; Abdullah 2010: 81; Samin et al., 2011; 145;
Assing, 2012 b: 353; Assing et al., 2013: 144; Nikbakhtzadeh et al., 2012: 5; Bong et
al., 2012:451; id.2013:2530; Veraldi et al., 2013:387; Bacal et al., 2013: 425; Nikhita
et al., 2014:194; Peck et al., 2014:36; Nasir et al., 2015:1; Sar and Hedge, 2015:101;
Lobl & Lobl 2015: 988; Maryam et al., 2017:59; Karthikeyan & Kumar 2017: 424;
Uzunoglu et al., 2017: 483; Good and Anderson 2017: 227; Willers 2018: 201; Anlas
2018: 6; Chandra and Boaz 2018: 207; Metin & Elmas 2019: 427; Sreevidhya and
Sebastian 2020: 191; Senda and Nakamura 2020: 207; Egorov et al., 2020: 47; Ferreira
2021: 226; Mnguni et al., 2022: 2.

Paederus abyssinicus Cameron, 1950: 186

Paederus aestuans Erichson, 1840: 655.

Paederus angolensis Erichson, 1843: 222.
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Paederus corsicus Gaut. des Cottes, 1861: 393.

Paederus erichsoni Wollaston, 1867: 247.

Paederus fennicus J. Sahlberg, 1876: 38.

Paederus idae Sharp,1874: 75.

Paederus longipennis Erichson, 1839: 517; Thomson, 1860: 196.

Paederus reparius Gravenhorst,1802: 62.

Paederus mayumbeanus Cameron, 1939: 4

Paederus reparius var. peregrinus Erichson,1840:656; Blanchard, 1842: 55; Kraatz
1859:151.

Paederus breviceps Bernhauer, 1902:37.

Paederus densipennis Bernhauer, 1916: 30

Paederus kalalovae Roubal, 1932: 60

Paederus iliensis Coiffait, 1970: 102

Materials Examined: (n=503) Arayakkad 60 ex., Light trap, 8.i1i.2019; 63 ex., Light
trap, 10.ii.2019; 8 ex., Light trap, 20.iv.2019; 57 ex., Light trap, 19.i.2020; Pattambi
25 ex., Light trap, 04.ii1.2019; 25 ex., Light trap, 30.iv.2019; 1 ex Baited pitfalltrap
14.ii.2020; Ambalavayal 28 ex., Light trap, 3.ii.2019; 25 ex., Light trap, 19.v.2019; 9
ex., Light trap, 24.xi.2019; 32 ex., Light trap, 22.ii.2020; 27 ex., Light trap, 11.iv.2021;
Pakkam 34 ex., Light trap, 20.v.2019; 47 ex., Light trap, 23.xi.2019; 18 ex., Light trap,
19.ii.2020; 44 ex., Light trap, 10.iv.2021

Distribution: India (Kerala: Palakkad, Malappuram, Calicut, Wayanad; Tamil Nadu:
Annamalainagar, Chidambaram; Karnataka; Uttar Pradesh: Rampur, Ballia, Mirzapur,
Allahabad; Gujarat; Uttarakhand; Himachal Pradesh; Bihar; Kashmir, Madhya
Pradesh; Chhattisgarh: Bilaspur; West Bengal: Sikkim, Darjeeling District; Meghalaya

and Tripura); Pakistan (Punjab); Sri Lanka; Nepal (Kathmandu, : Godawari);
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Malaysia(Penang, Terengganu,Kelantan); Italy; Iran (Anbar-Abad, Fars, Golestan,
Guilan, Hormozgan, Kerman, Khuzestan Mazandaran, Tehran, Zanjan) ; China
(Yunnan, Chonggqing, Fujian, Guizhou, Guangxi, Hebei, Hong Kong, Sichuan, Shaanxi,
Shanxi) Taiwan; Thailand; Afghanistan; Bhutan; Russia: West Siberia, East Siberia
Central European Territory; Iraq; Israel; Japan; Jordan; Kyrgyzstan; Kazakhstan; North
Korea; Saudi Arabia; South Korea; Syria; Tajikistan; Turkmenistan; Turkey (Anatolia);
Uzbekistan; Afrotropical Region; Australian Region Vietnam; Laos; Indonesia;
Azerbaijan; Albania; Armenia; Austria; Belgium; Bulgaria; Czech Republic; Denmark;
Estonia; Finland; France (Guadeloupe, Corsica, Monaco); Great Britain (incl. Channel
Islands); Germany; Georgia; Greece (incl. Crete); Hungary; Iceland; Ireland; Italy (incl.
Sardinia, Sicily); San Marino; Latvia; Lithuania; Macedonia; Moldova; Moldavia; The
Netherlands; Norway; Poland; Portugal; Romania; Slovakia; Slovenia; Spain (incl.
Gibraltar), Russia: South European Territory; Sweden; Switzerland; Ukraine; Serbia
and Montenegro; Algeria; Egypt; Tunisia ; Oriental Region.

16. Paederus nigricornis Bernhauer, 1911

Paederus nigricornis Bernhauer 1911: 61 (type locality: Nepal: Soondrijal); Bernhauer
& Schubert 1912: 209; Cameron 1925b:36; id. 1928: 560; id. 1931: 47; Scheerpeltz
1933:1226; id. 1957: 474; Blackwelder 1939: 112; Coiffait 1978: 553; id. 1982a: 33;
id. 1982b:49; Frank 1988: 123; Willers 1999: 157; id. 2001 a: 308; id. 2001 b: 21;
Thapa 2000; Lobl & Smetana 2004: 611; Li et al., 2008: 337; Nikbakhtzadeh et al.,
2012: 5; Sar and Hedge 2015:102; Lobl & Lobl 2015: 987; Sar and Ilango 2016: 234.
Materials Examined: (n=6) Pakkam 6 ex., Light trap, 19.ii.2020

Distribution: India (Uttar Pradesh: Allahabad-Ramghat; Mizoram; Uttaranchal,

Uttarakhand: Chakrata district Garhwal hills; West Bengal: Darjeeling, Nurbong and
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Mahanadi Valleys; Sikkim; Himachal Pradesh: Simla Hills); Nepal: Sundarijal,
Ramechhap: Khimti Khola, Shivalaya; Iran (Mt. Taftan); China (Hubei, Sichuan,
Xizang,); Afghanistan; Pakistan.

17. Paederus sondaicus Fauvel, 1895

Paederus javanus Erichson, 1840: 654; Kraatz 1859: 150

Paederus sondaicus Fauvel, 1895: 232; Bernhauer & Schubert 1912: 211; Cameron
1914: 525-544; id. 1925 b: 37; id. 1930: 332; id. 1931: 37; id. 1936: 42; id. 1949: 467;
Wendeler 1926: 328; Scheerpeltz 1933: 1228; id. 1935: 609; id. 1957: 462; id. 1965:
103; Blackwelder 1939: 112; Shibata 1973: 44; Biswas & Gupta 1982: 1531; Biswas
1986: 124; Frank 1988:132; Willers, 1999: 155; Smetana, 2004: 614; Li and Zhou 2009:
46; Abdullah 2010:81; Lobl & Lobl 2015: 989; Assing 2022 b: 76.

Materials Examined: (n=729). Arayakkad 69 ex., Light trap, 70 ex., Light trap,
8.11.2019; 10.ii.2019; 8 ex., Light trap, 19.iv.2019; 4 ex., Light trap, 7.x.2019; 68 ex.,
Light trap, 19.i.2020; Pattambi 20 ex., Light trap, 19.xii.2018; 10 ex., Light trap,
4.111.2019; Ambalavayal 77 ex., Light trap, 3.ii.2019; 30 ex., Light trap, 19.v.2019; 3
ex., Light trap, 24.xi.2019; 82 ex., Light trap, 22.11.2020; 41 ex., Light trap, 11.iv.2021;
1 ex., Sweeping net, 24.xi.2019 ; Pakkam 57 ex., Light trap, 20.v.2019; 103 ex., Light
trap, 23.x1.2019; 8 ex., Light trap, 19.11.2020; 10 ex., Light trap, 21.i1.2020; 69 ex., Light
trap, 10.iv.2021

Distribution: India (Kerala: Palakkad, Wayanad; Tamil nadu: Nilgiri Hills; Karnataka:
Belgaum, Nagargali, Khanapur, Sampgaon; Meghalaya: Khasia Hills, Maharashtra),
Sri Lanka (Dikoya; Kandy), Nepal, Myanmar (Carin Cheba), East Indies: Indonesia
(Sumatra, Java), Malaysia (Kelantan), Vienam (Tonkin), China (Fujian, Jiangxi,

Guangxi, Yunnan, Hainan, Xizang, Shanghai) Taiwan (Formosa) Thailand, Vietnam.
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Subtribe: Dolicaonina Casey, 1905

X. Genus: Pinobius MacLeay, 1871

Pinobius MacLeay 1871: 148; Herman 2003: 4; Assing 2014 h: 115; id. 2018 a: 998
18. Pinobius indicus Kraatz, 1859

Dolicaon indicus Kraatz 1859: 118; Cameron 1931: 218

Dolicaon longipennis Cameron 1931: 219

Pinobius longipennis Herman 2003:4

Pinobius indicus Assing 2014: 132

Materials Examined: (n=169) Arayakkad. 8 ex., Light trap, 19.iv.2019; Pattambi 19
ex., Light trap, 12.ix.2018; 17 ex., Light trap, 13.ix.2018; 54 ex., Light trap, 4.1ii.2019;
47 ex., Light trap, 30.iv.2019; 24 ex., Light trap, 15.xi.2019

Distribution: India: (Pondicherry; Uttarakhand: Dehradun; West Bengal) Also in Sri
Lanka, China, East and West Africa.

19. Pinobius robustus Kraatz, 1859

Dolicaon robustus Kraatz 1859: 117; Cameron 1931: 217

Pinobius robustus Assing 2014:143; id. 2018 a: 998

Materials Examined: (n=71) Arayakkad 8 ex., Light trap, 20.iv.2019; Pattambi 10 ex.,
Light trap, 19.xii.2018; 50 ex., Light trap, 4.iii.2019; Ambalavayal 3 ex., Light trap,
3.ii.2019

Distribution: India (Himachal Pradesh, Meghalaya and Tamil Nadu: Tranquebar),
Nepal, Java, Sumatra, and Kei Island.

Subtribe: Astenina Hatch, 1957

XI. Genus: Astenus Dejean, 1833

Astenus Dejean, 1833:65; Cameron 1931:64; Blackwelder 1939: 115; Bousquet and

Bouchard 2013: 13; Anlas 2015 a: 472; 2017 a: 407 id. 2020 a: 251; Janak and Banar
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2021: 127; Sreevidhya et al., 2021: 18220

Astenus Stephens, 1832: 275

Sunius Erichson, 1839: 523

20. Astenus gracilentus Fauvel, 1879

Sunius gracilis Kraatz 1859: 147

Astenus gracilentus Fauvel 1879: 83; Cameron 1931: 84; Sreevidhya et al., 2021:
18220

Materials Examined: (n=10). Pattambi 10 ex., Light trap, 4.iii.2019.

Distributon: India (Himachal Pradesh; Uttar Pradesh; Uttarakhand: Dehradun,
Lachiwala; West Bengal: Darjeeling; Manipur; Meghalaya; Tripura; Tamil Nadu:
Nilgiri Hills); Bangladesh: Dhaka. Singapore. China: Hong Kong.

21. Astenus melanurus Kuster, 1853

Sunius melanurus Kduster, 1853: 76

Sunius aemulus Rotenberg, 1870: 33

Astenus adonis Coiffait, 1960: 96

Astenus melanurus Cameron 1931: 86; Scheerpeltz 1961: 5; Kascheev and Ishkov
2001: 102; Anlas and Deveci 2011:434; Assing 2014 c: 417; Anlas 2017 a: 407 id. 2020
a: 251; Ozgen and Orgel 2021: 22; Sreevidhya et al., 2021: 18221

Materials Examined: (n=30). Arayakkad 3 ex., Light trap, 8.i.2019; Pattambi 10 ex.,
Light trap, 4.iii.2019; Pattambi 10 ex., Light trap, 13.i1i.2020; Ambalavayal 4 ex., Light
trap, 10.iii.2018; 3 ex., Light trap, 20.ii.2020

Distribution: India: Uttar Pradesh: Lakhimpur Kheri; Uttarakhand: Dehradun; West
Bengal; Manipur; Maharashtra. Indonesia: Java. Cyprus. Iran. Syria. Turkey. Croata.
France. Greece. Italy. Malta. Portugal. Slovakia. Slovenia. Algeria. Bulgaria, Canary

Islands. Egypt. Libya. Morocco. Tunisia. South Africa
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22. Astenus nilgiriensis Cameron, 1931

Astenus nilgiriensis Cameron, 1931: 82; Sreevidhya et al., 2021: 18221

Materials Examined: (n=14). Arayakkad 4 ex., Light trap, 7.x.2019; Pattambi 10 ex.,
Light trap, 4.iii.2019

Distribution: India (Tamil Nadu: Nilgiri Hills; Kerala: Pookkotur)

Subtribe: Lathrobiina Laporte de Castelnau, 1835

XI1. Genus: Lobrathium Mulsant & Rey, 1878

Lobrathium Mulsant & Rey 1878: 1; Assing 2007 e: 731; id. 2012 c: 49; id. 2013 e:
191; id. 2014 d: 429; id. 2017 b: 299; Li et al., 2013 a: 569; id. 2013 c: 49; id. 2013 d:
47; LU and Li 2014: 447; Peng et al., 2016: 47; Anlas 2020 b: 446.

23. Lobrathium badium Cameron 1924

Lathrobium badium Cameron 1924: 193; id. 1931: 207.

Lobrathium badium Herman 2003:4; Assing 2012 c: 59; id. 2013 e: 194; id. 2014 d:
430; Staniec et al., 2022: 4.

Materials Examined: (n=12) Pakkam 12 ex., Light trap, 19.ii.2020

Distribution: India (Uttarakhand: Mussoorie, DehraDun; Uttaranchal, Himachal
Pradesh)

XI11. Genus: Micrillus Raffray, 1873

Micrillus Raffray 1873:362; Assing 2008 c: 301; id. 2013 9:1479; id. 2018 ¢: 977; Bogri
etal., 2020: 451.

Schatzmayria Gridelli 1914: 69

24. Micrillus flavescens Motschulsky, 1858

Lithocharis flavescens Motschulsky 1858: 643.

Scimbalium asperiventre Fauvel 1895: 235; Cameron 1931: 215
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Micrillus flavescens Motschulsky, 1858: 643; Assing 2013 g: 1503; Bogri et al., 2020:
45

Materials Examined: (n=3) Ambalavayal 3 ex., Light trap, 24.xi.2019

Distribution: Myanmar: Katha, Pegu, Palon; Thailand: Siam; Borneo.

25. Micrillus indicus Eppelsheim, 1890

Scimbalium indicum Eppelsheim 1890: 277; Cameron 1931: 214

Materials Examined: (n=3) Arayakkad 3 ex., Light trap, 19.i.2020

Distribution: India (Maharashtra: Nagpur; West Bengal: Kolkata).

XIV. Genus: Pseudolathra Casey, 1905

Pseudolathra Casey 1905; Assing 2012 d: 299; id. 2013 f: 205; id 2014 b: 1151; id
2021 a: 451; Lietal., 2013 b: 1; Peng et al., 2014: 597; Rougemont 2015: 1785; Kocian
and Hlavac¢ 2018: 437; Li et al., 2021: 39; Brunke and Schnepp 2021: 883; Koszela et
al., 2023: 521.

26. Pseudolathra pulchella Kraatz, 1859

Lathrobium cafrum Boheman 1848: 285; Cameron 1931:209; Sar et al., 2016: 52;
Chandra and Boaz 2018: 207.

Lathrobium pulchellum Kraatz 1859: 116; Fauvel 1903: 154.

Pseudolathra pulchella Assing 2012 d: 299; id. 2013 f: 208; id. 2014 b: 1153; id. 2018
b: 1006; id. 2021 a: 453; Li et al., 2013 b: 7; Rougemont 2015: 1787; Matéji¢ek and
Bohac 2020: 657

Materials Examined: (n=696) Arayakkad 178 ex., Light trap, 10.xi.2018; 14 ex.,
Light trap, 8.ii.2019; 13 ex., Light trap,10.ii.2019; 19 ex., Light trap, 19.iv.2019; 19 ex.,
Light trap, 20.iv.2019; 175 ex., Light trap, 7.x.2019; Pattambi 46 ex., Light trap,
19.xi11.2018; 31 ex., Light trap, 4.iii.2019; 69 ex., Light trap,30.iv.2019; 30 ex., Light

trap, 15.x1.2019; 51 ex., Light trap, 13.ii.2020; Ambalavayal 11 ex., Light trap,
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11.iv.2021; Pakkam 6 ex., Light trap, 20.v.2019; 4 ex., Light trap, 23.xi.2019; 30 ex.,
Light trap, 19.ii.2020

Distribution: India (Kerala: Mahe; Calicut; Periyar National Park; Assam; Arunachal
Pradesh; Uttarakhan: Dehra Dun; Rajasthan; Chhattisgarh: Bilaspur; West Bengal;
Odisha; Meghalaya: Cherapunjee); Sri Lanka; Pakistan; Nepal; Laos; Thailand;
Vietnam; Malaysia; Philippines; Indonesia; Myanmar: Pegu; East and West Africa.
27. Pseudolathra unicolor Kraatz, 1859

Pseudolathra unicolor Kraatz, 1859: 117; Assing 2012 d: 306; id. 2013 f: 207; id. 2014
b: 1153; id. 2018 b:1007; id. 2021 a: 453; Senda an Nakamura 2020: 207; Li et al.,
2013 b: 8.

Lathrobium unicolor Kraatz, 1859: 117; Cameron 1931: 210

Lathrobium testaceum Motschulsky, 1858: 646 f.; preoccupied.

Lathrobium pallens Gemminger & Harold, 1868: 611; replacement name.

Lathrobium chujoi Last, 1966: 5 f.; syn. n.

Materials Examined: (n=2243) Arayakkad 5 ex., Light trap, 8.ii.2019; 4 ex., Light
trap, 10.ii.2019; 180 ex., Light trap, 20.iv.2019; 11 ex., Light trap, 7.x.2019; 6 ex., Light
trap, 19.1.2020; Pattambi 117 ex., Light trap, 12.ix.2018; 101 ex., Light trap, 13.ix.2018;
757 ex., Light trap, 4.iii.2019; 863 ex., Light trap, 30.iv.2019; 34 ex., Light trap,
15.xi.2019; 140 ex., Light trap, 13.ii.2020; Ambalavayal 15 ex., Light trap, 11.iv.2021;
Pakkam 4 ex., Light trap, 23.xi.2019; 6 ex., Light trap, 19.ii.2020

Distribution: India (Assam: Kaziranga Wildlife; West Bengal: Darjeeling; Meghalaya;
Arunachal Pradesh: Sessa; Uttar Pradesh: Kheri Forest; Bihar: Pusa) Nepal, Myanmar,
Bangladesh, Thailand; Andaman Islands, Havelock Island; China; Japan; Laos;

Thailand; Vietnam; Philippines; Indonesia; Cambodia.
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Subtribe: Medonina Casey, 1905

XV. Genus: Acanthoglossa Kraatz, 1859

Acanthoglossa Kraatz 1859: 144; Fauvel 1901: 250; Sharp 1886: 606; Cameron 1931:
219; Blackwelder 1939: 117; Assing 2009 a: 1161; id. 2016: 317.

Cephisus Fauvel 1873: 299.

Eomedon Sharp 1889: 90.

28. Acanthoglossa hirta Kraatz, 1859

Acanthoglossa hirta Kraatz, 1859: 144; Cameron 1931: 122; Blackwelder 1939: 117
Assing 2009 a: 1166; id. 2012 f: 976; id. 2016: 318; Sreevidhya and Sebastian 2020:
192.

Materials Examined: (n=64). Arayakkad, 4 ex., Light trap, 7.x.2019; Pattambi, 60 ex.,
Light trap, 4.iii.2019.

Distribution: India (Kerala: Kozhikode; Odisha), Sri Lanka, Thailand, Laos,
Singapore, Indonesia (Sumatra), Korea, Yemen

XVI. Genus: Charichirus Sharp, 1889

Charichirus Sharp 1889: 262; Fauvel 1895: 227; Cameron 1931: 165

29. Charichirus chinensis Boheman, 1858

Lathrobium chinense Boheman, 1858: 32

Lithocharis dimidiatus Motschulsky 1858: 645.

Lithocharis obliquus Walker, 1859: 52

Lithocharis spectabilis Kraatz, 1859: 135.

Charichirus chinensis Boheman, 1858: 32; Cameron 1931: 167; Watanabe 2011: 177;
Sar and Ilango 2016: 236; Mat¢jicek and Bohac 2020: 657; Sreevidhya and Sebastian
2020: 192.

Materials Examined: (n=8). Arayakkad, 8 ex., Light trap, 20.iv.2019
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Distribution: India (Kerala: Kodumbu-Palakkad; Mizoram: Chhimtuipui, Khawnaus;
Sikkim; West Bengal: Darjeeling). Pakistan, Sri Lanka, China and Japan.

XVII. Genus: Lithocharis Dejean, 1833

Lithocharis Dejean, 1833: 65; Casey 1886 a: 29; Cameron 1931:155; Bousquet and
Bouchard 2013: 14; Assing 2015 a: 1133.

30. Lithocharis ochraea Gravenhorst, 1802

Lithocharis ochracea Gravenhorst 1802: 59; Erichson, 1839: 516; id. 1840: 623;
Thomson 1860: 204; Wollaston 1864: 587; Morris 1865: 10; Fauvel 1872: 320; Mulsant
and Rey 1877: 174; Sharp 1887: 551; Ganglbauer 1895: 525; Dugés 1901: 32; Fall
1901: 15; Cameron 1928: 244 id.1931: 158; Blackwelder 1939:102; Bohac 1981: 358;

Goff et al., 1986: 55; Frank 1986: 368; Cervenka and Moon 1991: 135; Peitzmeier et
al., 1992: 270; Hernandez et al., 1994: 189; Allison et al., 1999: 12; Assing, 2000:115;
id 2015 a: 1137; Kenward and Hall 2000: 30; Boieiro et al., 2001:21; Stan 2004: 98;
Assing and Schiilke 2006: 51; Denux and Zagatti 2010:401; Bordoni 2010: 130; Ozgen
et al 2010: 23; Salofa et al., 2010: 1654; Samin et al., 2011; 144; Anlas and Deveci
2011:434; Webster and Demerchant, 2012: 276; Bacal et al., 2013: 425; Peck et al.,
2014:36; Webster 2016: 434; Ciftci and Hasbenli, 2017: 326; Good and Anderson

2017: 226; Meurgey and Ramage 2020: 68; Ferreira 2021: 225; Levesque and Levesque
2022: 5; Borges et al., 2022: 12

Paederus ochraceus Gravenhorst, 1802: 59.

Lithocharis rubricollis Gravenhorst, 1806: 236

Lithocharis brunniceps Fairmaire, 1849: 1

Lithocharis fastidiosa Fairmaire & Germain, 1862: 1

Lithocharis alutacea Casey, 1886: 1

Lithocharis quadricollis Casey, 1886: 1
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Materials Examined: (n=79) Arayakkad 38 ex., Light trap, 7. x.2019; 3 ex., Light trap,
19. 1.2020; Pattambi 20 ex., Light trap, 19.xii.2018; 2 ex Floatation, 1.v.2019; Pakkam
9 ex., Light trap, 20. v. 2019; 6 ex., Light trap, 10.iv.2021; Ambalavayal 1 ex.,
Floatation, 21.v.20109.

Distribution: India (Himachal Pradesh: Simla Hills); Iran: Tehran; Turkey (Anatolia,
Stindiken Mountains, Gaziantep, Sahinbey, Cimenli). West Palaearctic region
(including Middle Asia); ElI Hierro; Hawaiian Islands; Canada (Campton, New
Brunswick); Portugal (Madeira); Moldova; Ireland; Romania; California; Florida;
Mexico; Zanzibar; Mauritius; Jamaica; France (Guadeloupe); US (Nebraska,
Minnesota), Spain. Probably cosmopolitan.

31. Lithocharis sororcula Kraatz, 1859

Lithocharis sororcula Kraatz 1859: 140; Cameron 1928: 245; id. 1931:162,
Blackwelder 1939: 102; Beatty 1944: 135; Ivie et al., 2008: 243; Peck 2009:11; id 2010:
21; Frank et al., 2011:6; Assing 2015 a: 1145; Meurgey and Ramage 2020: 68.
Materials Examined: (n=10) Pattambi 10 ex., Light trap, 30.iv.2019.

Distribution: India: (Karnataka; Uttarakhand: Dehradun; Siwaliks) Sri Lanka; China:
Beijing, Yunnan; Hong Kong; Thailand; Malaysia; Singapore; East Timor. Australian
Region. Neotropical Region: Peru; West Indies, Singapore; West Indies; France
(Guadeloupe); Montserrat, Saint Lucia, St. Vincent island.

32. Lithocharis uvida Kraatz, 1859

Lithocharis uvida Kraatz 1859: 138; Cameron 1931;157; id. 1949: 467; Assing 2015 a:
1150; Ahn et al., 2017; Cho 2000 b: 163

Materials Examined: (n=86) Arayakkad 8 ex., Light trap, 10.ii.2019; 8 ex., Light
trap,19.iv.2019; 38 ex., Light trap, 7.x.2019; 7 ex., Light trap, 19.i.2020; 1 ex.,

Floatation, 10.ii.2019; Ambalavayal 3 ex.,Light trap, 3.ii.2019; 5 ex., Light trap,
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19.v.2019; 3 ex.,Light trap, 11.iv.2021; 1 ex., Floatation, 21.v.2019; Pakkam 3 ex.,
Light trap, 20.v.2019; 7 ex., Light trap, 19.ii.2020; 1 ex., Floatation, 21.ii.2020.
Distribution: India (Kerala: Aleppey; Uttarakhand: Dehra Dun; Assam: Bhalukpong);
SriLanka (Kandy; Dikoya); Nepal (Phewa-Tal, Pokhara); Singapore; Indonesia
(Sumatra; South Sulawes); Japan (Tokyo; Tachikawa); Malaysia (Penang); Laos
(Vientiane); China (Sichuan); Taiwan (Chiayi Hsien; Dalin; Formosa); Korea.

33. Lithocharis vilis Kraatz, 1859

Lithocharis vilis Kraatz, 1859: 139; Cameron 1931: 162; id 1936: 6; Blackwelder
1939:102; Erber 1990:150; Kuschel 1990: 44; Hernandez et al., 1994: 189; Assing,
2000: 115; id. 2015 a: 1142; Boieiro et al., 2001:21; Assing and Schiilke 2006: 52;
Prasad 2010: 89; Peck et al., 2014:36; Sar and Ilango 2016:236; Meurgey and Ramage
2020: 68; Chandra et al., 2021: 394.

Lithocharis jacobsoni Cameron, 1928:246, 247 nov.syn.

Lithocharis vexans Cameron, 1936: 159; nov.syn

Materials Examined: (n= 77) Arayakkad 3 ex., Light trap, 10.1i.2019; 23 ex., Light
trap, 20.iv.2019; 19 ex., Light trap, 7.x.2019, 4 ex., Floatation, 10.ii.2019; Pattambi 6
ex., Light trap, 13.ix.2018; 1 ex Floatation, 1.v.2019; Ambalavayal 9 ex.,Light trap,
19.v.2019; 6 ex.,Light trap, 11.iv.2021; Pakkam 6 ex.,Light trap, 20.v.2019
Distribution: India: Nilgiri Hills; Mizoram; Sri Lanka (Kandy: Udawattakele
Reserve); China (Hubei: Xingshan); Laos (Udomxai); Thailand (Mae Hong Son;
Bangkok); Malaysia (Pahang; Penang; Sarawak); Indonesia (Sumatra: Bukittinggi,
Sumatera; Sulawesi Tengah); Philippines (Palawan); Micronesia (Caroline Islands); El
Hierro; Marquesas Islands; Singapore; Samoa; Australia (Queensland); Portugal

(Madeira); France (Guadeloupe); Oceania (Samoa; Fiji Islands).
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XVIII. Genus: Medon Stephens, 1833

Medon Stephens 1833: 273; Cameron 1931: 129; Assing 2004a:33; id. 2004b:655; id.
2005 c: 1027; id. 2006d: 25; id. 2007a: 23; id. 2007b: 791; id. 2009b: 1253; id. 2010c:
489; id. 2013c: 233; id. 2014g: 515; id. 2018d: 69; id. 2021b: 247; Kim et al., 2011:
69; Anlas 2015b: 620; Shibata and Fujimoto 2017:55; Orgel et al., 2021: 414; Caterino
2023: 507; Orgel et al., 2023: 50

34. Medon auripilis Fauvel, 1895

Medon auripilis Fauvel 1895: 228; Cameron 1931: 133; Newton 2021

Medon thaxteri Bernhauer 1927: 11.

Materials Examined: (n=23) Arayakkad 9 ex., Light trap, 19.i.2020; Pattambi 10 ex.,
Light trap, 13.i1.2020; Pakkam 4 ex., Light trap, 23.xi.2019

Distribution: Myanmar: Carin Cheba; Indonesia: Sumatra, Java, and Borneo.

35. Medon cinnamopterus Kraatz, 1859

Lithocharis cinnamoptera Kraatz 1859: 141.

Medon orientalis Cameron 1920: 281.

Medon chatterjeei Cameron 1924: 188.

Medon cinnamopterus Kraatz, 1859: 141; Cameron 1931: 138; Assing 2013c: 257
Materials Examined: (n=3) Ambalavayal 3 ex., Light trap, 24.xi.2019

Distribution: India (Uttarakhand: DehraDun. Mussoorie district: Arni Gad; Kemti
Falls), Thailand: Malay Peninsula; Indonesia: Sumatra, Borneo.

36. Medon pallidus Motschulsky, 1858

Lithocharis pallida Motschulsky 1858: 644.

Medon pallidus Cameron 1931: 144

Materials Examined: (n=23) Arayakkad 15 ex., Light trap, 20.iv.2019; 8 ex., Light

trap, 7.x.2019.
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Distribution:" Indes orientales " (ex Motschulsky)
Subtribe: Scopaeina Mulsant and Rey, 1878
XIX. Genus: Hyperscopaeus Coiffait, 1984
Hyperscopaeus Coiffait 1984: 150; Frisch et al., 2002a: 45; Smetana 2004: 615; Frisch
2016: 65; Herman 2023: 110.
37. Hyperscopaeus puberulus Kraatz, 1859
Hyperscopaeus puberulus Kraatz 1859: 128; Herman 2023: 120
Scopaeus puberulus Kraatz 1859: 128; Cameron 1931: 172
Materials Examined: (n=38) Arayakkad 3 ex., Light trap, 19.i.2020; Pattambi 6 ex.,
Light trap, 12.ix.2018; Ambalavayal 4 ex.,Light trap, 19.v.2019; 3 ex.,Light trap,
24.x1.2019; Pakkam 9 ex.,Light trap, 20.v.2019; 13 ex.,Light trap, 23.xi.2019
Distribution: India (Tamil Nadu: Nilgiri Hills; Uttarakhand: Dehradun, Siwaliks).
Myanmar. Malay Peninsula.
XX. Genus: Micranops Cameron, 1913
Micranops Cameron 1913: 350; Cameron, 1923: 400; Scheerpeltz, 1933: 1271,
Blackwelder, 1939: 98; id. 1944: 119; id. 1952: 243; Blackwelder and Arnett, 1974: 57,
Frisch et al., 2002a: 35; id. 2002b: 1; Smetana, 2004: 615; Frisch and Oromi, 2006: 23;
Frisch and Herman, 2014: 67; Assing and Brachat 2021: 273; Herman 2023: 121;
Guzman and Zyta 2024: 154
Nivorus Herman, 1965: 119
Microscopaeus Coiffait, 1981: 19

38. Micranops pallidulus Kraatz, 1859
Micranops pallidulus Kraatz, 1859: 131; Frisch and Herman 2014: 70; Herman 2023:
133

Scopaeus pallidulus Kraatz, 1859: 131; Cameron 1931: 180; Bernhauer 1939: 106
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Materials Examined: (n=3) Ambalavayal 3 ex., Light trap, 22.ii.2020

Distribution: India (Uttarakhand: Dehradun); Sri Lanka; Ethiopia, Philippines,
Vietnam. Singapore

XXI. Genus: Scopaeus Erichson, 1839

Scopaeus Erichson 1839: 29; id. 1840: 604; Redtenbacher 1849: 61; id. 1857: 213; id.
1874: 230; Schaum, 1852: 27; id. 1859: 28; Lacordaire, 1854: 95; Mulsant and Rey,
1855: 161; id. 1878: 179; Fairmaire and Laboulbéne, 1856: 558; Kraatz, 1857: 667,
Jacquelin du Val, 1857: 46; Thomson, 1858: 40; id. 1859: 28; id. 1860: 207; id. 1867:
180; Waterhouse 1858: 27; LeConte, 1861: 66; id. 1863: 25; id.1880: 178; Gredler
1863: 110; Crotch, 1863: 35; id. 1873: 32; Wencker and Silbermann, 1866: 32; Rye
1866: 249; Fauvel 1867: 2; id. 1873a: 292; id. 1873b: 134, id. 1873c: 21, id. 1875a: 19;
id. 1875b: 221; id. 1889: 255; Gemminger and Harold, 1868: 618; Jacquelin 1868: 72;
Sharp, 1871: 12; id. 1876: 248; id. 1886: 540; id. 1887: 795; Cox, 1874: 277; \Von,
1880: 76; id. 1893: 45; id. 1896: 34; Duvivier, 1883: 168; Lynch 1884: 245; Casey,
1886a: 38; id. 1886b: 217; id. 1905: 191; Fowler, 1888: 310; Von et al., 1891: 108;
Seidlitz, 1889a: 93, 371; id. 1889b: 93, 395; Sharp and Fowler, 1893: 13; Ganglbauer,
1895: 526; Von et al., 1906: 154; Reitter, 1909: 140; Sainte 1910: 139; id.1935: 96;
Kuhnt, 1912: 218; Bernhauer and Schubert, 1912: 245; Petri, 1912: 65; Johansen, 1914:
442, 460; Bruch, 1915: 496; id. 1928: 442; Chagnon, 1917: 192; Leng 1920: 104;
Cameron, 1921: 353; id. 1925: 44; id. 1931: 169; Winkler, 1925: 364; Porta, 1926: 68;
id. 1949: 144; Leng and Mutchler 1927: 20; Portevin, 1929: 384; Beare, 1930: 16;
Roubal 1930: 354; Joy 1932: 136; Scheerpeltz 1933: 1264; id. 1968: 52; Binaghi 1935;
Blackwelder 1939a: 100; id. 1939b: 24; id.1943: 230; id.1944: 119; id. 1952: 347;
Glick, 1939: 31; Hansen et al., 1939: 33; Tottenham 1940: 53; id. 1949: 415; Kloet and

Hincks, 1945: 164; Adachi 1955: 15; Hatch 1957: 151; Kocher 1958: 127; Coiffait,
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1960: 284; id. 1982 b: 11; id. 1984: 148; Hansen et al., 1960: 134; Fagel, 1961a: 273;
id. 1961b: 200; id. 1963 b: 355; id. 1965: 209; Ferreira, 1962: 15; Arnett, 1963: 244;
Székessy, 1963: 42; Palm, 1963: 14; Szujecki, 1965: 34; Coiffait and Saiz, 1968: 380;
Allen 1969: 198; Shibata, 1973: 51; 1977: 58; Tikhomirova, 1973: 177; Moore and
Legner, 1974: 558; id. 1975: 137; id.1979: 114; Blackwelder and Arnett, 1974: 57;
Pope 1977: 27; Burakowski et al., 1979: 219; Muona, 1979: 17; Uhlig 1979: 249;
Dvoiak, 1979: 114; Uhlig et al., 1980: 243; Spahr 1981: 96; Matthews, 1982: 8; T6th
1983: 2; Hammond 1984: 204; Bohac, 1985 b: 453; id. 1993: 46; Outerelo and Gamarra
1985: 35; Frank 1986: 369; Segers 1986: 38; Silfverberg, 1992: 19; Navarrete and
Marquez 1993; Frisch 1994: 4; id. 2003: 649; id. 2005: 73; id. 2006a: 20; 2006 b: 5;
2007: 195; id. 2009: 271; id. 2011: 363; id. 2012a: 277; id.2012b: 370; id. 2014: 201,
id. 2015a: 139; id. 2015 b: 61; id. 2016: 88; Terlutter 1995: 68; Ciceroni and Zanetti
1995: 21; Biswas and Biswas, 1995: 279; Hansen 1996: 103; Hansen et al., 1996: 242;
Downie and Arnett 1996: 405; Lundgren 1998: 49; Hansen et al., 1998: 71; Newton et
al., 2000: 386; Assing and Schiilke 2001: 132; Frisch et al., 2002a: 27; id. 2002b: 2; id.
2002c: 1; Navarrete et al., 2002: 280; Smetana 2004: 615; Stan 2004: 99; Jiménez et
al., 2009: 167; Assing 2012b: 322; Herman 2023: 61.

39. Scopaeus bicuspis Kraatz, 1859

Scopaeus bicuspis Kraatz 1859: 129; Cameron 1931: 185; Sanyal et al.,2012: 89;
Sreevidhya and Sebastian 2020: 192; Herman 2023: 99.

Materials Examined: (n=162) Pattambi 144 ex., Light trap, 13.ix.2018; Ambalavayal
15 ex., Light trap, 11.iv.2021; Pakkam 3 ex., Light trap, 10.iv.2021

Distribution: India (Kerala: Kasargod; West Bengal). Vietnam.

40. Scopaeus dilutus Motschulsky 1858

Scopaeus dilutus Motschulsky 1858: 642; Cameron 1931: 176; Herman 2023: 101
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Scopaeus suturalis Kraatz 1859: 130.

Materials Examined: (n=26) Arayakkad 23 ex., Light trap, 07. x.2019; Ambalavayal
3 ex., Light trap, 24.xi.2019

Distribution: India (Kerala: Mahe) Sri Lanka. Myanmar. Malay Peninsula, Malaysia
(Penang); Indonesia (Sumatra, Java) Philippines, China (Hong Kong), and New Guinea.
41. Scopaeus fulvus Cameron, 1931

Scopaeus fulvus Cameron 1931:179; Frisch 2005: 73; Herman 2023: 102

Materials Examined: (n=333) Arayakkad 38 ex., Light trap, 07.x.2019; 3 ex., Light
trap, 19.1.2020; Pattambi 42 ex., Light trap, 12.ix.2018; 10 ex., Light trap, 4.iii.2019;
170 ex., Light trap, 13.ii.2020; Ambalavayal 24 ex., Light trap, 10.iii.2018; 21 ex.,
Light trap, 19.v.2019; 3 ex., Light trap, 24.xi.2019; 3 ex., Light trap, 22.ii.2020;
Pakkam 5 ex., Light trap, 20.v.2019; 4 ex., Light trap, 23.xi.2019; 6 ex., Light trap,
19.i1.2020; 4 ex., Light trap, 10.iv.2021

Distribution: India (Uttarakhand: Dehradun), Nepal, Bhutan, Thailand, Laos, Vietnam.
42. Scopaeus limbatus Kraatz, 1859

Scopaeus limbatus Kraatz 1859: 130; Cameron 1931: 177; Frisch 2005: 73; Herman
2023: 104; Jeon and Ahn 2024: 4.

Materials Examined: (n=3704) Arayakkad 34 ex., Light trap, 8.ii.2019; 33 ex., Light
trap, 10.i.2019; 173 ex., Light trap, 19.iv.2019; 35 ex., Light trap, 19.1.2020; Pattambi
800 ex., Light trap, 19.xii.2018; 6 ex., Light trap, 12.ix.2018; Ambalavayal 4 ex., Light
trap, 3.i1.2019; 5 ex., Light trap, 19.v.2019; 12 ex., Light trap, 24.xi.2019; 5 ex., Light
trap, 22.ii.2020; 6 ex., Light trap, 11.iv.2021; 1 ex., Baited pitfall trap, 4.ii.2019;

Pakkam 23 ex., Light trap, 20.v.2019; 2435 ex., Light trap, 23.xi.2019; 102 ex., Light
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trap, 19.i.2020; 28 ex., Light trap, 10.iv.2021; 1 ex., Floatation, 21.ii.2020. 1 ex.,
Baited pitfall trap, 21.ii.2020.

Distribution: India (Karnataka: Mysore; Bihar: Pusa; Uttarakhand: Dehradun,
Siwaliks, Mussoorie; Himachal Pradesh; West Bengal); Sri Lanka (Trincomalee;
Kanthaley; Anuradhapura). Malay Peninsula, Singapore, Penang, Taiwan, Philippines.
43. Scopaeus testaceus Motschulsky, 1858

Scopaeus testaceus Motschulsky 1858: 642; Cameron 1931: 173; Herman 2023: 108;
Jeon and Ahn 2024: 8.

Scopaeus rubrotestaceus Kraatz 1859: 128.

Scopaeus semifuscus Kraatz 1859: 128.

Materials Examined: (n=1644) Arayakkad 11 ex., Light trap, 10.xi.2018; 8 ex., Light
trap, 8.i1.2019; 7 ex., Light trap, 10.ii.2019; 40 ex., Light trap, 19.iv.2019; 35 ex., Light
trap, 20.iv.2019; 15 ex., Light trap, 7.x.2019; Pattambi 38 ex., Light trap, 12.ix.2018;
49 ex., Light trap,13.ix.2018; 256 ex., Light trap, 19.xii.2018; 10 ex., Light trap,
4.111.2019; 47 ex., Light trap, 8.x.2019; 294 ex., Light trap, 13.ii.2020; Ambalavayal 3
ex., Light trap, 3.1i.2019; 200 ex., Light trap, 19.v.2019; 3 ex., Light trap, 22.ii.2020;
216 ex., Light trap, 11.iv.2021; Pakkam 24 ex., Light trap,20.v.2019;

184 ex., Light trap, 23.xi.2019; 180 ex., Light trap,19.ii.2020; 24 ex., Light
trap,10.iv.2021

Distribution: India (Karnataka: Belgaum; Uttarakhand: Dehradun). Sri Lanka
(Colombo; Kanthaley; Anuradhapura). Singapore and New Guinea.

44. Scopaeus velutinus Motschulsky, 1858

Scopaeus velutinus Motschulsky 1858: 642; Cameron 1931: 178; Matéji¢ek and Bohac
2020: 657; Herman 2023: 109

Scopaeus decipiens Kraatz 1859: 131.
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Materials Examined: (n=933) Arayakkad 4 ex., Light trap, 10.xi.2018; 15 ex., Light
trap, 8.ii.2019; 124 ex., Light trap, 19.iv.2019; 169 ex., Light trap, 20.iv.2019; 4 ex.,
Light trap, 7.x.2019; Pattambi 6 ex., Light trap, 12.ix.2018; 175 ex., Light trap,
19.xii.2018; 10 ex., Light trap, 4.iii.2019; 175 ex., Light trap, 13.ii.2020; Ambalavayal
3 ex., Light trap, 3.ii.2019; 12 ex., Light trap, 24.xi.2019; 3 ex., Light trap,22.ii.2020;
22 ex., Light trap, 11.iv.2021; Pakkam 41 ex., Light trap, 20.v.2019; 90 ex., Light trap,
23.xi.2019; 24 ex., Light trap, 19.ii.2020; 55 ex., Light trap, 10.iv.2021; 1 ex.,
Floatation, 21.ii.2020

Distribution: India: Nagargali; Belgaum; Uttarakhand: Dehradun; UP. Myanmar,
Afghanistan, Taiwan, Sri Lanka, Borneo, Afrotropical, Pakistan.

Subtribe: Stilicina Casey, 1905

XXII. Genus: Rugilus Leach, 1819

Rugilus Leach 1819: 173; Frania 1986: 2543; Hoebeke 1995: 69; Ryabukhin 2007: 1,
Assing 2012 a: 118; 2015 b: 1; id. 2020 b: 145; Hu et al., 2015: 147; Anlas 2017 b: 197
45. Rugilus rufescens Sharp, 1874

Stilicus rufescens Sharp 1874: 61; Cameron 1931: 108

Stilicus rubellus Eppelsheim 1885: 121.

Stilicus rufescens var. indicus Cameron 1914: 542.

Rugilus kamchaticus Ryabukhin, 2007: 2

Rugilus rufescens Assing 2012 a: 167; id. 2013 d: 185; id. 2014 c: 458; id. 2015 b: 81;
id. 2019 b: 17; id. 2020 b:150; Hu et al 2015: 150; Ahn et al., 2017: 322

Materials Examined: (n=3) Ambalavayal 3 ex., Light trap, 3.ii.2019

Distribution: India (Kerala: Idukki: Kumily; Tamil Nadu: Nilgiri Hills; Uttarakhand:
Mussoorie; Assam: Patkai) Sri Lanka; China (Jiangsu; Zhenjiang; Beijing;

Heilongjiang; Shanxi; Hebei; Shaanxi; Hunan; Hubei); Taiwan; North Korea
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(Wonsan); Laos; Myanmar; Singapore; Vietnam (Bic Kan); Japan (Honshu; Ibaraki);
Russia (Kamchatka; Siberia; Uksichan); Africa.
4.1.3. TAXONOMIC DESCRIPTION OF SPECIES COLLECTED FROM
PALAKKAD AND WAYANAD DISTRICTS
1) Acanthoglossa hirta
Body length: 3-3.5 mm
Colour: Head and thorax reddish brown, elytra testaceous, abdomen brown; whole body
covered with yellow pubescence. Antennae reddish-yellow. Legs yellowish.
Head: broad, transverse and closely punctured.
Thorax: as broad as head with a smooth median line reaching middle.
Elytra: Shorter; Coarsely and sparingly punctured
Abdomen: not closely punctured
Remarks: Acanthoglossa hirta is previously reported from Kerala
2) Astenus gracelintus
Body length: 4-4.5 mm
Colour: Reddish yellow species with a blackish spot in elytra. 7" and 8" abdominal
segments black with posterior margin yellowish. Antennal segments, palpi and legs
yellow in colour.
Head: Larger; longer than broad.
Thorax: Broader in front and little narrow behind
Elytra: Slightly longer than thorax
Abdomen: with many black setae

Remarks: Astenus gracelintus is previously reported from Kerala
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3) Astenus melanurus
Body length: 3-3.5 mm
Colour: Yellowish red species; elytra yellow and shining; abdomen also shining with
7t segment blackish. Antennal segments, palpi and legs yellow in colour.
Head: Subquadrate and broader than thorax with large eyes; penultimate joints of
antenna longer than broad.
Thorax: Markedly widened in front and anterior angles rounded; 2 long and black setae
present on both sides.
Elytra: broader and longer than thorax; closely and finely punctured; fine yellow
pubescence; setae absent.
Abdomen: Finely and closely punctured with less punctures behind; fine yellow
pubescence all over abdomen; presence of black setae on the side of each abdominal
segment.
Remarks: Astenus melanurus is previously reported from Kerala.

4) Astenus nilgiriensis
Body length: 5 mm
Colour: Reddish yellow species with an oval black spot on the posterior half of elytra;
7t abdominal segment black with posterior margin reddish yellow. Antennal segments,
palpi and legs yellow.
Head: large and oblong, broader than thorax; with small eyes
Thorax: Long and oval with sides having 4-5 black setae.
Elytra: slightly longer but noticeably wider than thorax; finely yellow pubescent;
closely and moderately coarsely punctured and sides bearing many black setae lying flat

against elytra.
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Abdomen: anterior region closely and rarely finely punctured than elytra; fine yellow
pubescence and several black setae all over the abdomen.
Remarks: Astenus nilgiriensis is previously reported from Kerala.

5) Cephalochaetus brunneus
Body length: 5 mm
Colour: Blackish; abdomen with basal segments reddish-brown and extreme base of
elytra indistinctly reddish; antennae testaceous with last 5 or six joints lighter; legs
reddish yellow.
Head: longer than broad; as broad as thorax; both sides parallel before prominent eyes
and slightly rounded and strongly narrowed to neck. Antennae with distinctly very long
1st joint which is about half as long as rest of segments.
Thorax: considerably longer than broad; rounded anterior angles broader; both sides
then sharply retract and gently slant to directly ahead of the base, where they abruptly
narrow, forming a right angle with truncate base, with anterior border abruptly and
obliquely narrowing to neck.
Elytra: with same length of thorax but a little broader; parallel, very closely and less
finely punctured and almost smooth without pubescence.
Abdomen: Puncturation fine and closely seen in posterior region; anterior region less
closely punctured than elytra.
Remarks: Cephalochaetus brunneus is previously reported from Kerala.

6) Charichirus chinensis

Body length: 6.5 mm
Colour: Thorax black; posterior third of elytra reddish; abdominal segments with

posterior margins reddish; antennae reddish in colour and legs reddish yellow.
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Head: transverse and subquadrate; slightly broader than thorax; eyes shorter than
temples.
Thorax: somewhat transverse; both sides straight and retracted behind; a fine shining
line present along middle portion.
Elytra: almost half longer and slightly broader than thorax; densely and finely
granular with very fine pubescence.
Abdomen: finely, closely and somewhat roughly punctured with fine pubescence.
Remarks: Charichirus chinensis is previously reported from Kerala.
7) Cryptobium fulvescens

Body length: 7 mm
Colour: Ferruginous red; antennae red and legs yellow coloured
Head: Oblong; both sides parallel; a little bit wider and almost as long as thorax;
discreetly fine and close superficial and umbilicate punctures; front margin of head
nearly smooth; punctures in sides and base almost confluent.
Thorax: Cylindrical; a short keel extended forward almost to front margin, forming a
fine impunctate line; puncturation almost same size as that of head, deeper but not
confluent.
Elytra: Slightly longer and broader than thorax; puncturation as same as thorax.
Abdomen: closely and finely punctured.
Remarks: Cryptobium fulvescens is previously reported from Kerala.

8) Hyperscopaeus puberulus
Body length: 5 mm
Colour: Reddish brown species; antennae red; legs reddish testaceous.

Head: narrower; slightly longer than broad; closely punctured
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Thorax: narrower; little longer than broad; anterior angles rounded; closely and finely
punctured.
Elytra: Slightly longer and broader than thorax; with less fine puncturation.
Abdomen: finely and closely punctured; all over pubescent.
Remarks: First record of Hyperscopaeus puberulus from Kerala.

9) Lobrathium badium
Body length: 9 mm
Colour: head and thorax bright-reddish to dark-reddish color; elytra dark brown to
blackish, sometimes with reddish posterior margin; abdomen reddish with infuscate
apex or reddish-brown with paler apex; legs yellowish to reddish coloured; antennae
completely reddish to reddish-brown.
Head: Orbicular; as wide as long; posterior angles widely rounded, almost obsolete;
broader than thorax; lateral and posterior dorsal portion heavily, somewhat coarsely and
discreetly finely punctured, with interstices reduced to narrow ridges; median dorsal
portion and middle of frons relatively impunctate; front margin, a triangular space
present and one on vertex impunctate; eyes large, either slightly larger or half the length
measured from posterior edge of eye to neck.
Thorax: longer than broad, broadest at broadly rounded anterior angles; sides nearly
straight and gradually tapering posteriorly; punctation almost alike to that of head, but
less dense; median line without punctures while other portions discreetly finely and
closely punctured.
Elytra: Longer or approximately as long as thorax and distinctly wider than thorax;
noticeably longer than broad; punctation coarse and dense, not arranged in distinct

series; sub- serially arranged punctures; hind wings present.
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Abdomen: narrower than elytra; bases of abdominal segments closely and moderately
finely punctured, remaining portion very finely and little closely punctured and
pubescent; more sparingly on last segment.
Remarks: First record of Lathrobium badium from South India.

10) Lithocharis ochracea
Body length: 3.5-4 mm
Colour: head black; thorax yellowish red; elytra yellow; abdomen brown with posterior
borders of segments lighter. Antennae reddish-yellow. Legs yellow coloured.
Head: approximately as long as thorax; transverse; a little broader behind; posterior
angles somewhat broadly rounded; base truncate; eyes longer than temples;
puncturation very fine and close.
Thorax: length and width almost same; sides straight, a little retracted behind, along
central portion with fine shining line; less finely and rather closely punctured than that
of head.
Elytra: almost a third longer and slightly broader than thorax; puncturation closer and
rougher.
Abdomen: very finely and closely punctured all over.
Remarks: First record of Lithocharis ochracea from South India.

11) Lithocharis sororcula
Body length: 3 mm
Colour: head black; thorax testaceous; elytra yellow; abdomen brown; antennae
reddish-yellow. Legs yellow coloured; colour similar to that of L. ochracea.

Head: subquadrate, scarcely dilated behind; eyes slightly larger.
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Thorax: as long as broad; sides almost parallel and a little retracted behind; less finely
and rather closely punctured.
Elytra: slightly longer and little broader than thorax; roughly and closely punctured.
Abdomen: Finely and closely punctured; black setae present
Remarks: First record of Lithocharis sororcula from Kerala.

12) Lithocharis uvida
Body length: 5 mm
Colour: Head black, thorax rusty red, elytra ochraceous; abdomen brown with posterior
borders of segments and apex reddish; antennae reddish yellow; legs yellow.
Head: subquadrate; hardly broadened behind; base truncate; eyes slightly longer than
temples; puncturation very fine and close.
Thorax: trapezoidal with almost same length and width; with fine raised line along
middle; less finely punctured than head.
Elytra: approximately a third longer than thorax and slightly broader; finely, closely,
and roughly punctured.
Abdomen: puncturation very fine and closer.
Remarks: Lithocharis uvida is previously reported from Kerala.

13) Lithocharis vilis
Body length: 3.75-4 mm
Colour: head black; thorax reddish testaceous; elytra yellow; abdomen brown;
antennae reddish-yellow; legs yellow; colour similar to that of L. ochracea.
Head: transversely subquadrate; same width as that of thorax; not at all broadened
behind; posterior angles broadly round, more shining; puncturation less fine and less

close; eyes larger.
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Thorax: less closely punctured
Elytra: distinctly longer and slightly broader than thorax; with close punctures.
Abdomen: emargination of abdominal segments furnished with short and firm
black pectinations.
Remarks: First record of Lithocharis vilis from Kerala.

14) Medon auripilis
Body length: 7 mm
Colour: head and thorax rusty red; elytra pitchy; abdomen brown; posterior borders of
5t and 61 segments being lighter; antennae reddish with 4™ and 5% joints pitchy; legs
reddish testaceous.
Head: transversely subquadrate; slightly slenderer than thorax; temples parallel,
posterior angles briefly rounded; rugose and some black setae present on both sides.
Thorax: noticeably transverse; both sides slightly retracted behind; anterior angles
briefly and posterior largely rounded; along posterior central area with a very fine
shining line; other areas covered with rather fine granules, each with a fine puncture;
black setae present on both sides.
Elytra: almost a third longer and somewhat broader than thorax; slightly longer than
broad; puncturation close and finely asperately punctured; posterior third covered with
a fine, thick, yellow pubescence and remaining area with a fine, less noticeable greyish
pubescence.
Abdomen: closely and finely punctured; pubescent; 1% visible abdominal segment
more thickly pubescent than rest.

Remarks: First record of Medon auripilis from India.
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15) Medon cinnamopterus
Body length: 3 mm
Colour: Pitchy-red, elytra and abdomen rather more shining; antennae, mouth- parts,
and legs reddish-yellow.
Head: large and transversely quadrate; of same breadth as that of thorax; posterior
angles rounded and base feebly emarginate; moderate eyes; sculpture on disc consisting
of discreetly bulky close punctures; temples granular.
Thorax: hardly wider than long; sides narrowed from top to bottom; fine close
granulation present, a trace of a smooth median line in disc.
Elytra: longer and slightly broader than thorax; longer than wide with a close granular
sculpture; with fine yellow pubescence.
Abdomen: all over closely and finely punctured with close yellow pubescence.
Remarks: First record of Medon cinnamopterus from South India.

16) Medon pallidus

Body length: 2 mm
Colour: elytra, abdomen, legs, antennae and palpi pale testaceous.
Head: dilated behind; puncturation strong
Thorax: nearly square with obtuse angles; with rather strong puncturation; strongly
coriaceous
Elytra: longer than thorax; puncturation rather strong.
Abdomen: coarse puncturation

Remarks: First record of Medon pallidus from South India.
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17) Micranops pallidulus
Body length: 2-3 mm
Colour: head, thorax, and elytra yellow; abdomen brown with apex lighter; antennae
and legs yellowish.
Head: slightly longer than broad; oblong; little broader than thorax; base truncate and
posterior angles briefly rounded, extremely finely and closely punctured; with fine
pubescence.
Thorax: lengthier than its width; a little narrowed behind; obliquely truncate in front;
middle of thorax with an extremely fine line.
Elytra: slightly longer and broader than thorax; extremely finely and closely punctured;
pubescence present.
Abdomen: finely and closely punctured and all over pubescent
Remarks: First record of Micranops pallidulus from South India

18) Micrillus flavescens

Body length: 4.5 mm
Colour: Reddish testaceous species; finely pubescent; elytra brownish-yellow;
antennae and legs reddish-yellow.
Head: convex and more parallel; more strongly more sparingly punctured.
Thorax: narrow and more convex; more parallel; anterior region as broad as head,
smooth median line present; both sides sparingly and much more strongly punctured.
Elytra: barely longer than thorax; one-fourth broader; scarcely aspirate and rather
closely, finely, squamosely punctured
Abdomen: scanty pubescence and punctures scattered, asperate, more finely
punctured on two basal and apical abdominal segments.

Remarks: First report of Micrillus flavescens from India.
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19) Micrillus indicus

Body length: 4.5 mm
Colour: reddish testaceous; finely pubescent; elytra yellowish; antennae and legs
reddish-yellow.
Head: sub orbicular; of same breadth as that of thorax; temples almost parallel, posterior
angles briefly rounded, both sides very finely, sparingly, unequally punctured; anterior
region more sparingly punctured; two larger punctures located obliquely on each side
behind antennal tubercle.
Thorax: Slightly longer than broad; sides straight and retracted behind; central portion
with narrow, smooth and impunctate line subcarinate behind; very finely, closely, and
obsoletely punctured.
Elytra: Slightly longer than thorax; closely, finely and roughly punctured.
Abdomen: closely and unequally punctured in anterior region; more sparingly and
more asperately punctured on posterior region.
Remarks: First record of Micrillus indicus from South India.

20) Monocrypta abdominalis
Body length: 6 mm
Colour: Black species with reddish elytra; antennae reddish-testaceous, apex of 1°
and 2" to 5" joints dark; legs yellow.
Head: oblong; wider than thorax; posterior angles broadly rounded with base,
closely and almost finely punctured.
Thorax: Cylindrical; scarcely retracted behind; a smooth raised median line present;
puncturation nearly as close as, but noticeably coarser than head.
Elytra: as long as and slightly wider than thorax; puncturation almost close and very

similar to that of thorax.
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Abdomen: with very fine and close punctures.
Remarks: Monocrypta abdominalis is previously reported from Kerala.
21) Ochthephilum elephas

Body length: 9 mm
Colour: Black or brown species; posterior border of last two abdominal segments
slightly reddish yellow; antennae red; legs pale yellow; tibiae a little darker.
Head: subtriangular; broader behind; longer and broader than thorax; posterior angles
rather generally rounded; densely, finely and sub rugosely punctured; only extreme
anterior border smooth and even.
Thorax: with sides straight and parallel; slightly retracted behind; middle with a very
narrow and smooth line and its behind slightly dilated; closely punctured as on head,
but much more coarsely punctured.
Elytra: Slightly longer and broader than thorax; as closely punctured as thorax, but
slightly less coarse.
Abdomen: finely and closely punctured in front, more sparingly behind.
Remarks: First record of Ochthephilum elephas from Kerala.

22) Ochthephilum extraneum
Body length: 7 mm
Colour: Black; postero-external angle of elytra hardly yellowish; posterior border of
5t and 6™ segments of abdomen obscurely reddish; antennae reddish- testaceous; Legs
yellow.
Head: oval; slightly broader than thorax; closely and more rugosely punctured with very

prominent eyes
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Thorax: narrower and slightly more coarsely and more rugosely punctured; a narrow
median line present
Elytra: more strongly and sparingly punctured; a distinct spot present on elytra
Abdomen: more strongly and more sparingly punctured
Remarks: Ochthephilum extraneum is previously reported from Kerala.
23) Ochthephilum filum

Body length: 7 mm
Colour: head and thorax brownish black; elytra black or brown; abdomen dark brown
with 4™ and 5™ segments blackish; antennae and legs reddish testaceous.
Head: subtriangular; broader behind; wider than thorax; posterior angles slightly
rounded; very small eyes; closely enclosed with umbilicate punctures which towards
base transversely confluent thus forms an interrupted transverse rugae.
Thorax: cylindrical with close umbilicate puncturation; with a narrow smooth line
throughout mid portion.
Elytra: slightly longer and wider than thorax; as closely punctured as thorax, but less
coarse.
Abdomen: puncturation rather fine and close, puncturation more or less elongate on 5™
segment, forming striae.
Remarks: Ochthephilum filum is previously reported from Kerala.

24) Ochthephilum gastrale
Body length: 12.5 mm
Colour: Black species; posterior margin of last two abdominal segments scarcely

reddish; anal styles and legs red; antennae red but last four joints little lighter.
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Head: Oval; broader than thorax; eyes small; rounded and slightly dilated post- ocular
region, front between antennal tubercles depressed, smooth anteriorly and remaining
area of front with slightly large, superficial, close and confluent punctures, other regions
rugose, closely covered with umbilicate punctures.
Thorax: lengthier than broad; with sides straight and parallel; a little retracted behind
with a smooth impunctate space along central portion, finely sulcate behind; almost as
coarsely as head, but less closely punctured and not rugose.
Elytra: wider and almost one fourth longer than thorax; puncturation close, rather coarse
and rugose.
Abdomen: finely and closely punctured; slightly more finely and sparingly behind.
Remarks: First record of Ochthephilum gastrale from South India.

25) Oedichirus longipennis
Body length: 6 mm
Colour: head black; elytra and last two abdominal segments black; thorax, scutellum,
and rest of abdomen reddish brown; antennae, palpi and legs testaceous; intermediate
joints of antennae a little darker; apex of femora and base of tibia blackish.
Head: transverse; same breadth as thorax; with large and prominent eyes which
occupies entire side of head; several large punctures between eyes.
Thorax: noticeably longer than broad; broadest in front and narrowed behind; anterior
angles rounded; dorsal row of seven punctures on each side of disc; posterior five
punctures more closely packed than two anterior ones; lateral margin with two small
punctures; externally at widest part with two other large punctures; pubescence long,

sparing, greyish and erect.
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Elytra: length and breadth more than thorax; sides rounded; strongly punctured but
punctures not closer; long semi-erect greyish pubescence present.
Abdomen: four transverse rows of close and discreetly coarse punctures on each
segment of first four visible segments; last two segments with three rows of fine
punctures; pubescence long, semi erect and yellowish.
Remarks: Oedichirus longipennis is previously reported from Kerala.

26) Paederus alternans
Body length: 6-7 mm
Colour: head and last two abdominal segments black, thorax and first four abdominal
segments red; elytra blue; antennae black, first three joints more or less reddish
testaceous; palpi with 3™ joint black; legs black, coxae and extreme base of femora
reddish-testaceous.
Head: orbicular, post- ocular region evenly rounded to neck, slightly broader than
thorax, a few small setiferous punctures present.
Thorax: ovate and convex; longer than broad; less narrowed behind; middle smooth and
both sides with fine, sparing, setiferous punctures.
Elytra: slightly broader and almost one third longer than thorax; parallel; rather finely
and not very closely punctured; fine greyish semi-erect pubescence present.
Abdomen: sparingly and finely punctured; finely and sparingly pubescent; with some
long black setae.
Remarks: First record of Paederus alternans from Kerala. This species is known to

cause Paederus dermatitis.
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27)  Paederus extraneus

Body length: 6.5-7.5 mm
Colour: head black; elytra blue; thorax and first four segments of abdomen reddish; base

of antennae and palpi dark; first two antennal joints obscure reddish-testaceous below,
dark above, remaining portion black; palpi pitchy-testaceous, 3 joint blackish;
mandibles black; thorax red and scutellum black; first four abdominal segments red;
remaining black; sternum black; legs with coxae black.

Head: orbicular; same breadth as thorax but slightly convex above; puncturation close,
fine and obsolete.

Thorax: shortly oval; nearly with same breadth as elytra; slightly longer than broad; both
sides a little rounded and narrowed behind; convex, closely, finely and obsoletely
punctured; middle with impunctate area.

Elytra: scarcely one fourth longer than thorax; closely but not very strongly punctured,;
fully covered with white pubescence.

Abdomen: puncturation fine; long and white pubescence present.

Remarks: First record of Paederus extraneus from Kerala. This species is known to

cause Paederus dermatitis.

28) Paederus fuscipes
Body length: 6.5-7 mm
Colour: head and last two abdominal segments black; thorax and first four segments
reddish; elytra blue; mandibles and palpi testaceous; apex of 3 joint barely darker;
antennae dark with first three or four joints testaceous; Legs testaceous with apex of

femora, base of tibiae and tarsi more or less infuscate.

Head: orbicular head with large eyes; head with same breadth as thorax; nearly smooth

along middle but sides and base finely and not very closely punctured. Thorax: convex;
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slightly longer than broad; sides almost straight and not much retracted behind; middle

portion smooth but sides finely and sparingly punctured.

Elytra: wider and parallel; almost a half as long again as thorax; closely and rather

strongly punctured; a fine scanty whitish pubescence present.

Abdomen: not very closely punctured, but punctures very fine; fine and scanty whitish
pubescence present.
Remarks: Paederus fuscipes is previously reported from Kerala. This species is known to

cause Paederus dermatitis.

73



29) Paederus nigricornis
Body length: 7-8 mm
Colour: head black; 18visible segment of abdomen and last two segments black; thorax
and 2" to 4" abdominal segments reddish; elytra blue; antennae black but first two
joints more or less testaceous; Palpi and legs together with coxae entirely black.
Head: elongate; longer than broad; wider than thorax; eyes prominent and post-ocular
region nearly straight and converging to neck; impressed on both sides on anterior part;
sculpture sparing and consisting of both large and small punctures; a few setae present
at post-ocular region, or else smooth.
Thorax: narrow and oval; not much broadened in front; lengthier than broad; middle
portion impunctate but sides very finely and sparingly punctured and a few erect black
setae present.
Elytra: parallel; slightly longer and broader than thorax; puncturation rather fine and
not very close having rather long, semi-erect, black pubescence.
Abdomen: puncturation at base of 1%t visible segment rather coarse and close; remaining
area with very finely and sparingly punctured; pubescence yellow, scanty, and with
some longer black setae.
Remarks: First record of Paederus nigricornis from South India. This species is known

to cause Paederus dermatitis.
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30) Paederus sondaicus

Body length: 9 mm
Colour: head and last two segments of abdomen black; thorax and first four visible
segments reddish; elytra blue; antennae blackish, but testaceous on first three or four
and 11" joints; mandibles red and palpi testaceous; Legs black but coxae and base of
femora testaceous.
Head: orbicular; with same breadth as thorax; impressed on both sides in anterior
region; middle portion smooth, but sides finely, moderately closely punctured with
unequal sized punctures; numerous black erect setae present.
Thorax: convex; slightly longer than broad; immarginate laterally; slightly narrowed
behind; almost straight sides; middle portion impunctate with sides being very finely
and sparingly punctured with numerous black setae.
Elytra: parallel; slightly longer and broader than thorax; closely and deeply punctured;
fine setae present.
Abdomen: with fine and moderately close punctures; finely setiferous.
Remarks: Paederus sondaicus is previously reported from Kerala.

31) Palaminus nilgiriensis
Body length: 3.5 mm
Colour: species entirely reddish brown; antennae, palpi, and legs a little lighter
Head: almost as broad as thorax; base truncate; a few rather large umbilicate punctures
at disc.
Thorax: transverse; less coarsely punctured
Elytra: twice as long as thorax with finer puncturation
Abdomen: 6" ventral segment with an emargination

Remarks: First record of Palaminus nilgiriensis from Kerala.
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32) Palaminus rufus
Body length: 5 mm
Colour: ferruginous red; elytra with sutural region behind and apical border often
lighter and yellowish; abdomen brown; antennae, palpi, and legs yellowish.
Head: with same breadth as thorax; base truncate; dentiform posterior angles; disc
with some moderately large umbilicate punctures.
Thorax: transverse and sub cordate; carinate and bi-impressed before base;
puncturation similar to that of head, but punctures closer.
Elytra: almost twice as long as thorax; closely punctured and rather coarse.
Abdomen: 6" ventral abdominal segment rounded.
Remarks: First record of Palaminus rufus from Kerala.

33) Pinobius indicus
Body length: 7 mm

Colour: reddish-brown species; antennae red; legs reddish-yellow.

Head: transverse and subquadrate; same breadth as thorax; posterior angles briefly

rounded and smooth on central portion of disc; remaining portion rather finely and

closely punctured; punctures fine and umbilicate.

Thorax: slightly longer than broad; somewhat narrowed behind; sides straight with

anterior angles briefly and posterior more broadly rounded; truncate anterior margin,

along middle rather broadly impunctate and remaining portion more finely and more

closely punctured.

Elytra: as long as and slightly broader than thorax; more closely, scarcely more finely

punctured having fine yellow pubescence.
Abdomen: rather closely and very finely punctured and pubescent.

Remarks: First record of Pinobius indicus from Kerala.
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34) Pinobius robustus
Body length: 9 mm
Colour: reddish-brown species, elytra redder; antennae red; legs reddish- testaceous.
Head: transverse and sub quadrate; of same breadth as thorax; posterior angles briefly
rounded; middle of disc smooth; remaining portion rather finely and not very closely
punctured; punctures finely umbilicate.
Thorax: slightly longer than broad and narrowed behind; sides straight and parallel,
anterior angles briefly while posterior more broadly rounded; truncate anterior border;
along middle rather broadly impunctate and remaining portion punctured like head.
Elytra: as long as thorax but slightly broader; more closely, scarcely more finely
punctured; fine yellow pubescent present.
Abdomen: very finely and rather closely punctured; pubescent.
Remarks: First record of Pinobius robustus from Kerala.

35) Pinocharis genalis
Body length: 7.5-8 mm
Colour: ferruginous red; abdominal segments with lighter posterior borders; antennae,
palpi, and legs reddish-testaceous.
Head: large; scarcely narrower than thorax; with well-developed temples, obtuse
posterior angles; front with six punctures; two punctures immediately behind middle of
anterior border and close together; two larger punctures on each side and further back;
disc with four quadrately placed punctures and other two punctures on each side placed

obliquely, posteriorly with a few irregular punctures, all umbilicate.
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Thorax: of same length and breadth; widest in front and sides very gently rounded and
a little retracted to rounded posterior angles; scarcely perceptibly bi-impressed and
carinate at base; on each side of front with a smooth space and remaining surface with
rather fine, umbilicate moderately close punctures.
Elytra: a little longer and slightly narrower than thorax; more closely and more strongly
punctured; scarcely rugose.
Abdomen: moderately finely punctured and punctures closer; pubescence rather long,
yellowish and more evident on abdomen.
Remarks: First record of Pinocharis genalis from India.

36) Pinonepalus cameroni
Body length: 10.5 mm
Colour: head black; elytra reddish-brown; antennae, palpi, and legs reddish-testaceous.
Head: transverse and subtriangular; punctruration coarse and umbilicate, except for a
narrow, smooth and curved transverse space extending between eyes and a triangular
smooth space at front margin; with scanty yellow pubescence; temples minute and eyes
large.
Thorax: slightly broader than head; a little broader than long; at anterior half, sides
parallel, then gradually rounded and narrowed to completely rounded posterior angles;
bluntly rectangular anterior angles; very less coarse punctures than on head, umbilicate,
with narrow smooth central line on disc; scanty, yellow pubescence; scutellum
punctured.
Elytra: narrower but slightly longer than thorax; a bit longer than broad; with strong,
deep and close punctures; pubescence yellow and scanty.

Abdomen: puncturation strong and moderately close; pubescence yellow, rather long.
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Remarks: First record of Pinonepalus cameroni from Kerala.

37) Pseudolathra pulchella
Body length: 5.5-7 mm
Colour: head usually black to blackish-brown, rarely entirely or in part red; pronotum
reddish; elytra usually blackish-brown to blackish, sometimes reddish-brown; abdomen
uniformly reddish to uniformly blackish-brown, sometimes reddish with darker apex;
legs reddish yellow; antennae reddish-yellow to brown.
Head: almost as broad as long; narrower than thorax; subquadrate; posterior angles
usually broadly convex and rounded; disc smooth at front and middle; at sides and base
rather finely and rather closely punctured; more coarsely and more sparingly towards
front; eyes large; antennae slender; all antennomeres oblong.
Thorax: cylindrical; longer than broad; along middle smooth; on each side with a row
of about fifteen fine punctures and outwardly with narrow impunctate area; sides rather
closely and almost finely punctured.
Elytra: approximately same length as thorax, but broader; punctures arranged in
distinct series with several rows of moderately fine punctures present.
Abdomen: a little narrower than elytra; very finely, very densely and closely punctured
and pubescent all over.
Remarks: Pseudolathra pulchella previously recorded from Kerala.

38) Pseudolathra unicolor
Body length: 5-6 mm
Colour: body entirely unicolorous, reddish testaceous; sometimes head, postero-lateral
portion of elytra and 3" to 6™ abdominal segments more or less distinctly infuscate;

legs yellowish to reddish-yellow; antennae reddish testaceous.
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Head: subquadrate; almost as broad as long or weakly transverse; posterior angles
rounded; disc smooth at front and middle; rather finely and rather closely punctured
along sides and base; anterior region of front more strongly and more sparingly
punctured; eyes large, but of variable size, usually slightly longer, hardly shorter than
postocular region in dorsal view; antennae slender; all antennomeres oblong.
Thorax: cylindrical; longer than broad with smooth middle area; on each side with a
row of about fifteen fine punctures with narrow impunctate area externally; sides rather
closely and moderately finely punctured.
Elytra: approximately as long as thorax or slightly longer; broader than thorax;
moderately fine punctures arranged in more or less pronounced series in several rows;
hind wings fully developed.
Abdomen: a little narrower than elytra; closely and finely punctured and pubescent
throughout abdomen.
Remarks: First record of Pseudolathra unicolor from South India.

39) Rugilus rufescens
Body length: 4-4.5 mm
Colour: Head and thorax reddish, elytra copper-bronze with apical borders and postero-
external angles testaceous; abdomen pitchy; antennae, palpi, and legs reddish yellow.
Head: large and transverse; of same breadth as elytra; temples gradually converging
behind; posterior angles rounded; densely punctured.
Thorax: longer than broad; anterior angles of thorax discrete and obtuse; sides rather
strongly narrowed backwards; with coarse punctures than that of head; disc lacking

smooth central line.

Elytra: slightly longer than the thorax; length and breadth almost same; pancturation
fine and rather close; disc with some very irregular and larger punctures; finely

pubescent.
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Abdomen: puncturation is rather close and fine; pubescence present.
Remarks: Rugilus rufescens is previously reported from Kerala

40)  Scopaeus bicuspis
Body length: 3.5-3.75 mm
Colour: reddish-brown species; paler posterior margin of the elytra and lighter
abdomen; antennae and legs reddish testaceous.
Head: suborbicular; the post-ocular region gradually narrowed and rounded to the
broadly rounded posterior angles; very finely and closely punctured; with fine
pubescence.
Thorax: oval, short median keel before the base and a little fovea on each side; a very
fine more line along the middle; the puncturation is very fine and close.
Elytra: slightly longer and broader than the thorax; less finely and more roughly
punctured.
Abdomen: very finely and closely punctured and pubescent.
Remarks: Scopaeus bicuspis is previously reported from Kerala.

41)  Scopaeus dilutus
Body length: 3 mm
Colour: the head red but occasionally infuscate at the sides and on the vertex; thorax
red; elytra infuscate while the base, suture, and apical margins narrowly and
indeterminately reddish but, occasionally entirely reddish; abdomen brownish;

antennae reddish-testaceous; legs testaceous.
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Head: quadrate; broader than thorax; briefly rounded posterior angles; base truncate;
puncturation very fine and close.
Thorax: slightly longer than broad; narrower behind; obtusely rounded anterior angles;
at middle of base with a small keel and on both side with a little fovea; puncturation as
close as but finer than head.
Elytra: slightly longer and broader than thorax; closely and finely asperate punctures
present.
Abdomen: subsericeous; very finely and closely punctured and pubescent.
Remarks: Scopaeus dilutus is previously reported from Kerala.

42.  Scopaeus fulvus
Body length: 3 mm
Colour: Head red; thorax yellowish-red; elytra infuscate with posterior region
indeterminately yellow; abdomen brownish-yellow; antennae and legs yellow.
Head: slightly longer than broad; broader than thorax but not widened behind; base
truncate; posterior angles almost rounded; very finely and closely punctured with fine
pubescence.
Thorax: slightly longer than broad; somewhat narrowed behind; obtusely rounded
anterior angles; bi-impressed before base having short median keel; puncturation
extremely fine but less close than that of head.
Elytra: hardly longer than thorax; puncturation extremely fine and closely; finely
pubescence present.
Abdomen: very finely and closely punctured and pubescent.

Remarks: First record of Scopaeus fulvus from South India.
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43.  Scopaeus limbatus
Body length: 3 mm
Colour: head black, sometimes brown or red; thorax red; elytra black with posterior
margin narrowly reddish testaceous; abdomen brown; antennae reddish testaceous; legs
yellow.
Head: quadrate; broader than thorax; rounded posterior angles with truncate base; with
extremely fine and close punctures.
Thorax: slightly narrowed behind; longer than broad; rounded anterior angles and base
in middle with a very short keel; with extremely fine and closer puncturation as that of
head.
Elytra: slightly longer and broader than thorax; as closely punctured as thorax but much
less finely punctured.
Abdomen: puncturation very fine and closer; with pubescence.
Remarks: First record of Scopaeus limbatus from Kerala.

44, Scopaeus testaceus
Body length: 4 mm
Colour: head and thorax brownish-red; elytra yellowish-red; abdomen yellowish-
brown; antennae reddish; legs testaceous.
Head: slightly longer than broad; subquadrate; base emarginate, with close, fine and
granular sculpture.
Thorax: oval; with a fine line along middle, shortened in front and behind;
sculpture as on head.
Elytra: slightly longer and broader than thorax; with close, fine, asperate punctures.
Abdomen: puncturation very fine and close; pubescence present.

Remarks: First record of Scopaeus testaceus from Kerala.
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45.  Scopaeus velutinus
Body length: 2.8 mm
Colour: head brown or red; thorax reddish; elytra reddish testaceous; abdomen brown;
antennae reddish testaceous; legs yellow.
Head: narrow; quadrate; broader than thorax; rounded posterior angles with
truncate base; with deep punctures
Thorax: a little narrowed behind; longer than broad; rounded anterior angles; base in
middle with a very short keel; deeply punctured
Elytra: slightly longer and broader than thorax; almost as deeply and closely
punctured as thorax.
Abdomen: closely and finely punctured and pubescence present.

Remarks: First record of Scopaeus velutinus from Kerala.
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TRIBE PINOPHILINI

Plate 3: Dorsal habitus of 1. Oedichirus longipennis (Kraatz, 1859) 2. Palaminus rufus
(Cameron, 1931) 3. Palaminus nilgiriensis (Cameron, 1931) 4. Pinocharis genalis (Fauvel,

1895) 5. Pinonepalus cameroni (Scheerpeltz, 1933)




TRIBE PAEDERINI

Plate 4: Dorsal habitus of 1. Cephalochetus brunneus (Motschulsky, 1858) 2. Cryptobium
fulvescens (Motschulsky, 1858) 3. Monocrypta abdominalis (Motschulsky, 1858) 4. Ochthephilum
elephas (Fauvel, 1904) 5. O. extraneum (Fauvel, 1904) 6. O. filum Kraatz 1859 7. O. gastrale
(Fauvel, 1895) 8. Paederus alternans (Walker, 1858) 9. P. extraneus (Wiedemann, 1823)




Plate 5: 10. Paederus fuscipes (Curtis, 1826) 11. Paederus nigricornis (Bernhauer, 1911)
12. Paederus sondaicus (Fauvel, 1895) 13. Pinobius indicus (Kraatz, 1859) 14. Pinobius

robustus (Kraatz, 1859)




TRIBE LATHROBINI

1 mm

Plate 6: Dorsal habitus of 1. Acanthoglossa hirta (Kraatz, 1859) 2. Astenus gracilentus (Fauvel, 1879)
3. A. melanurus Kuster, 1853 4. A. nilgiriensis (Cameron, 1931) 5. Charichirus chinensis Boheman,
1858 6. Hyperscopaeus puberulus (Kraatz, 1859) 7. Lobrathium badium (Cameron 1924) 8. Lithocharis
ochraea (Gravenhorst, 1802) 9. L. sororcula (Kraatz, 1859)
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Plate 7: 10. Lithocharis uvida (Kraatz, 1859) 11. L. vilis (Kraatz, 1859) 12. Medon auripilis (Fauvel,
1895) 13. M. cinnamopterus (Kraatz, 1859) 14. M. pallidus (Motschulsky, 1858) 15. Micranops
pallidulus (Kraatz, 1859) 16. Micrillus flavescens (Motschulsky, 1858) 17. M. indicus (Eppelsheim,
1890) 18. Pseudolathra pulchella (Kraatz, 1859)
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26. 1 mm

Plate 8: 19. Pseudolathra unicolor (Kraatz, 1859) 20. Rugilus rufescens (Sharp, 1874) 21. Scopaeus
bicuspis (Kraatz, 1859) 22. S. dilutus (Motschulsky 1858) 23. S. fulvus (Cameron, 1931) 24. S. limbatus
(Kraatz 1859) 25. S. testaceus (Motschulsky 1858) 26. Scopaeus velutinus (Motschulsky, 1858)




4.2 ECOLOGY OF PAEDERINAE
4..2.1. Abundance and Diversity of Paederinae beetles in Arayakkad- Palakkad
District

A total of 30 species of Paederinae were collected from the paddy field at
Arayakkad during the entire period of study irrespective of seasons. 30 species of
Paederinae were collected using light traps; 2 species of Lithocharis genus i.e.,
Lithocharis uvida and Lithocharis vilis were collected by floatation method. No
Paederinae species was collected by Baited Pitfall trap. As these beetles are very small
in size and due to their rapid moving style, it was unable to capture these beetles using
Sweeping net from Arayakkad.

Pseudolathra pulchella (4.65 + 3.52) was the dominant species collected from

this site followed by Scopaeus velutinus (3.51 = 3.10). Abundance data of species

collected from Arayakkad is provided in Tablel. Among the 30 species collected, 7
were major, 14 were minor species and 9 were rare species.

Table 1. Abundance data of species collected from Arayakkad

SINO Species Name Mean + SD Percentage
1 Acanthoglossa hirta 0.04 £0.20 0.19
2 Astenus melanurus 0.03 +0.18 0.14
3 Astenus nilgiriensis 0.04 £0.20 0.19
4 Charichirus chinensis 0.09 £0.26 0.37
5 Cryptobium fulvensens 0.09 £0.26 0.37
6 Hyperscopaeus puberulus 0.03 £0.17 0.14
7 Lithocharis ochraea 0.46 £0.42 1.92
8 Lithocharis uvida 0.68 £0.15 2.86
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9 Lithocharis vilis 05+0.23 211
10 Medon auripilis 0.1+0.38 0.42
11 Medon pallidus 0.26 £0.33 1.08
12 Micrillus indicus 0.03 £0.17 0.14
13 Monocrypta abdominalis 0.24 £0.58 1.03
14 Ochthephilum filum 0.03 £0.17 0.14
15 Ochthephilum elephas 0.04 £0.20 0.19
16 Ochthephilum extraneum 0.61 +0.12 2.58
17 Paederus extraneus 0.1 +0.37 0.42
18 Paederus fuscipes 2.09 £2.36 8.83
19 Paederus sondaicus 2.43 £2.59 10.28
20 Palaminus rufus 0.03 £0.17 0.14
21 Pinobius indicus 0.09 +0.26 0.37
22 Pinobius robustus 0.09 +0.26 0.37
23 Pinonepalus cameroni 0.04 +0.20 0.19
24 Pseudolathra pulchella 4.65 +3.52 19.62
25 Pseudolathra unicolor 2.29 £2.76 9.67
26 Scopaeus dilutus 0.26 +0.63 1.08
27 Scopaeus fulvus 0.46 +0.46 1.92
28 Scopaeus limbatus 3.06 £2.37 1291
29 Scopaeus testaceus 1.29 +0.36 5.45
30 Scopaeus velutinus 3.51+£3.10 14.84




4.2.2. Seasonality of Paederinae beetles in Arayakkad- Palakkad District

Twenty species belonging to eleven genera namely, Astenus, Hyperscopaeus,
Lithocharis, Medon, Micrillus, Monocrypta, Ochthephilum, Paederus, Palaminus,
Pseudolathra and Scopaeus were collected during the pre- summer season; fourteen
species belonging to eight genera namely Charichirus, Lithocharis, Medon,
Ochthephilum, Paederus, Pinobius, Pseudolathra and Scopaeus were collected during
the summer season; eighteen species belonging to eleven genera namely
Acanthoglossa, Astenus, Cryptobium, Lithocharis, Medon, Monocrypta, Ochthephilum,
Paederus, Pinonepalus, Pseudolathra and Scopaeus were collected during the
monsoon season (Table 2). Graph showing the seasonal abundance of major Paederinae
species collected from Arayakkad is provided (Figure 1). Rarefraction curve of
Paederinae species collected from Arayakkad in each season is also provided (Figure
2; Figure 3; Figure 4).

Among the thirty species recorded from Arayakkad seven species namely
Astenus melanurus, Hyperscopaeus puberulus, Medon auripilis, Micrillus indicus,
Ochthephilum filum, Paederus extraneus and Palaminus rufus were recorded only on
Pre- Summer; three species namely Charichirus chinensis, Pinobius indicus and
Pinobius robustus were recorded only during Summer season; six species namely
Acanthoglossa hirta, Astenus nilgiriensis, Cryptobium fulvensens, Ochthephilum
elephas, Pinonepalus cameroni and Scopaeus dilutus were recorded only during
Monsoon season. Paederus fuscipes and Scopaeus limbatus were recorded both in the
Pre-summer and Summer season; Medon pallidulus was recorded in the Summer and
Monsoon Seasons; Lithocharis ochracea, Monocrypta abdominalis and Scopaeus
fulvus were recorded both in the Pre-summer and Monsoon seasons; Lithocharis uvida,
Lithocharis vilis, Ochthephilum extraneum, Paederus sonaicus, Pseuolathra pulchella,

Pseudolathra unicolor, Scopaeus testaceus and Scopaeus velutinus were collected in
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all the three seasons.

Table 2. showing seasonal abundance of Paederinae collected from Arayakkad

Sl

SPECIES NAME PRE-SUMMER | SUMMER MONSOON
NO
1 Acanthoglossa hirta 0+0 00 0.13+0.35
2 Astenus melanurus 0.1+0.31 0+0 0+0
3 Astenus nilgiriensis 0+0 0+0 0.13+0.35
4 Charichirus chinensis 0+0 0.27+0.45 0+0
5 Cryptobium fulvensens 00 00 0.27+0.45
6 Hyperscopaeus puberulus 0.1+0.31 00 0+0
7 Lithocharis ochraea 0.1+0.31 0+0 1.27+0.83
8 Lithocharis uvida 0.5+0.63 0.27+0.45 1.27+0.74
9 Lithocharis vilis 0.1+0.31 0.77+0.73 0.63+0.67
10 Medon auripilis 0.3+0.65 00 00
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11 Medon pallidus 0+0 0.5+0.57 0.27+0.58
12 Micrillus indicus 0.1+0.3 0+0 0+0

13 Monocrypta abdominalis 0.1+0.3 0+0 0.63£1.13
14 Ochthephilum filum 0.1+0.3 0+0 0+0

15 Ochthephilum elephas 0+0 0+0 0.13+0.35
16 Ochthephilum extraneum 0.3+0.53 0.77+£0.63 0.77x0.77
17 Paederus extraneus 0.3+0.65 0+0 0+0

18 Paederus fuscipes 6+4.3 0.27+0.45 00

19 Paederus sondaicus 6.9+4.9 0.27+0.45 0.13+0.35
20 Palaminus rufus 0.1+0.3 0+0 0+0

21 Pinobius indicus 0+0 0.27+0.45 0+0

22 Pinobius robustus 0+0 0.27+0.45 0+0

23 Pinonepalus cameroni 00 00 0.13+0.35
24 Pseudolathra pulchella 0.9+0.99 1.27+0.78 11.77+6.98
25 Pseudolathra unicolor 0.5+0.63 6+5.37 0.37+0.56
26 Scopaeus dilutus 0+0 00 0.77£1.1
27 Scopaeus fulvus 0.1+0.3 0+0 1.27+0.91
28 Scopaeus limbatus 3.4+4.7 5.77+2.95 0+0

29 Scopaeus testaceus 0.5+0.82 2.5+£1.53 0.87+£1.11
30 Scopaeus velutinus 0.5+0.97 9.77+6.07 0.27+0.45
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Figure 1. Graph showing the seasonal abundance of major Paederinae species collected
from Arayakkad
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Figure 2. Rarefraction curve of samples collected from Arayakkad in Pre- Summer

season
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Figure 3. Rarefraction curve of samples collected from Arayakkad in Summer season

Arayakkad Monsoon

20
18
16
14
12
10

Species

o N B O

123456 7 8 9101112131415161718192021222324252627282930
Sample Number

Figure 4. Rarefraction curve of samples collected from Arayakkad in Monsoon season

Highest diversity was shown during Pre- summer season (Table 3). The results
show that there is no significant seasonal variation between the samples collected (F=
0.1673; P>0.5). The influence of climatic factors on the abundance of Paederinae

beetles collected from Arayakkad is also analysed (Table 4).
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Table 3. Diversity indices of samples collected from Arayakkad in 3 different

seasons
DIVERSITY INDICES (PS S M
Simpson_1-D 0.7793 0.7917 0.67
Shannon_H 1.921 1.885 1.812
Evenness_e"H/S 0.3413 0.4703 0.3402
Margalef 2.948 1.921 2.636

Table 4. Bivariate linear regression of samples collected from Arayakkad

Variables Slope a Intercept b P
Acanthoglossa hirta - Temperature -1.064 27.414 NS
Astenus melanurus-Temperature -0.63793 27.388 NS
Astenus nilgiriensis-Temperature -1.064 27.414 NS
Charichirus chinensis-Temperature 1.7927 27.207 faleied
Cryptobium fulvescens-Temperature -1.1159 27.466 *x
Hyperscopaeus puberulus-Temperature -0.63793 | 27.388 NS
Lithocharis ochraea-Temperature -0.77373 | 27.719 falaied
Lithocharis uvida-Temperature -0.70116 27.842 il
Lithocharis vilis-Temperature 0.42597 27.154 *x
Medon auripilis-Temperature -0.39362 | 27.406 NS
Medon pallidus-Temperature 0.70783 27.186 *x
Micrillus indicus-Temperature -0.63793 | 27.388 NS
Monocrypta abdominalis-Temperature -0.454 27.478 *x
Ochthephilum filum-Temperature -0.63793 27.388 NS

N.S.- Not significant; *P < 0.05; **P <0.01; ***P <0.001
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Ochthephilum elephas -Temperature -1.064 27.414 NS
Ochthephilum extraneum -Temperature 0.20859 27.239 NS
Paederus extraneus-Temperature -0.39362 27.406 NS
Paederus fuscipes-Temperature -0.07902 | 27.532 *
Paederus sondaicus-Temperature -0.07434 | 27.548 *x
Palaminus rufus-Temperature -0.63793 27.388 NS
Pinobius indicus-Temperature 1.7927 27.207 falaiel
Pinobius robustus-Temperature 1.7927 27.207 faleied
Pinonepalus cameroni-Temperature -1.064 27.414 NS
Pseudolathra pulchella-Temperature -0.08376 27.756 falaiel
Pseudolathra unicolor-Temperature 0.18503 26.943 falaiel
Scopaeus dilutus-Temperature -0.49623 27.493 **
Scopaeus fulvus-Temperature -0.71878 | 27.694 faleied
Scopaeus limbatus-Temperature 0.15727 26.886 faleied
Scopaeus testaceus-Temperature 0.45576 26.779 Fx
Scopaeus velutinus-Temperature 0.161 26.801 falaied
Acanthoglossa hirta -Relative humidity 10.671 70.749 *x
Astenus melanurus-Relative humidity -9.2 71.53 *
Astenus nilgiriensis-Relative humidity 10.671 70.749 **
Charichirus chinensis-Relative humidity | -1.4305 71.35 NS
Cryptobium fulvescens-Relative humidity | 11.191 70.229 faleied
Hyperscopaeus  puberulus-  Relative | -9.2 71.53 *
humidity

Lithocharis ochraea-Relative humidity 6.8956 68.082 faleied

N.S.- Not significant; *P < 0.05; **P <0.01; ***P <0.001
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Lithocharis uvida-Relative humidity 4.9067 67.898 faleied
Lithocharis vilis-Relative humidity 3.5605 69.443 **
Medon auripilis-Relative humidity -5.6766 71.791 **
Medon pallidus-Relative humidity 2.6824 70.538 NS
Micrillus indicus-Relative humidity -9.2 71.53 *
Monocrypta  abdominalis- Relative | 3.5832 70.347 **
humidity

Ochthephilum filum-Relative humidity -9.2 71.53 *
Ochthephilum elephas-Relative humidity | 10.671 70.749 *x
Ochthephilum  extraneum-  Relative | 3.0082 69.385 *x
humidity

Paederus extraneus-Relative humidity -5.6766 71.791 **
Paederus fuscipes-Relative humidity -1.3001 73.939 falaiel
Paederus sondaicus-Relative humidity -1.1344 73.984 falaiel
Palaminus rufus-Relative humidity -9.2 71.53 *
Pinobius indicus-Relative humidity -1.4305 71.35 NS
Pinobius robustus-Relative humidity -1.4305 71.35 NS
Pinonepalus cameroni-Relative humidity | 10.671 70.749 **
Pseudolathra pulchella-Relative humidity | 0.88435 67.116 faleied
Pseudolathra unicolor-Relative humidity | -0.17304 | 71.619 NS
Scopaeus dilutus-Relative humidity 4.9769 69.951 faleiel
Scopaeus fulvus-Relative humidity 6.4059 68.305 falaiel
Scopaeus limbatus-Relative humidity -0.8109 73.701 falalel
Scopaeus testaceus-Relative humidity 0.1783 70.994 NS

N.S.- Not significant; *P < 0.05; **P <0.01; ***P <0.001
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Scopaeus velutinus-Relative humidity -0.15141 | 71.755 NS
Acanthoglossa hirta -Rainfall 269.92 171.13 *
Astenus melanurus -Rainfall -188.17 189.4 NS
Astenus nilgiriensis-Rainfall 269.92 171.13 ol
Charichirus chinensis-Rainfall -83.445 190.54 NS
Cryptobium fulvensens -Rainfall 283.09 157.96 falelel
Hyperscopaeus puberulus-Rainfall -188.17 189.4 NS
Lithocharis ochraea -Rainfall 176.89 102.54 Fxx
Lithocharis uvida-Rainfall 130.18 94.891 Fxx
Lithocharis vilis-Rainfall 67.694 149.28 *
Medon auripilis-Rainfall -116.1 194.74 *
Medon pallidus-Rainfall 39.917 172.93 NS
Micrillus indicus-Rainfall -188.17 189.4 NS
Monocrypta abdominalis-Rainfall 93.407 160.29 faleied
Ochthephilum filum-Rainfall -188.17 189.4 NS
Ochthephilum elephas-Rainfall 269.92 171.13 *x
Ochthephilum extraneum-Rainfall 61.527 145,53 *
Paederus extraneus-Rainfall -116.1 194.74 *
Paederus fuscipes-Rainfall -26.91 239.34 faleiel
Paederus sondaicus-Rainfall -23.325 239.88 Fxx
Palaminus rufus-Rainfall -188.17 189.4 NS
Pinobius indicus-Rainfall -83.445 190.54 NS
Pinobius robustus-Rainfall -83.445 190.54 NS
Pinonepalus cameroni-Rainfall 269.92 171.13 **

N.S.- Not significant; *P < 0.05; **P <0.01; ***P <0.001
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Pseudolathra pulchella-Rainfall 22.243 79.822 faleied
Pseudolathra unicolor-Rainfall -0.1825 204.15 NS
Scopaeus dilutus-Rainfall 125.89 150.96 faleiel
Scopaeus fulvus-Rainfall 164.33 108.27 falalel
Scopaeus limbatus-Rainfall -22.7 252.49 falaled
Scopaeus testaceus-Rainfall -9.0531 194.8 NS
Scopaeus velutinus-Rainfall -8.0088 211.25 *

N.S.- Not significant; *P < 0.05; **P <0.01; ***P <0.001

4.2.3. Abundance and Diversity of Paederinae beetles in Pattambi- Palakkad
District

A total of 28 species of Paederinae were collected from the paddy field at Pattambi
during the entire period of study irrespective of seasons. 28 species of Paederinae were
collected using light traps; 2 species of Lithocharis genus i.e., Lithocharis vilis and
Lithocharis ochracea were collected by floatation method. Paederus fuscipes was the
only species of Paederinae collected by Baited Pitfall trap. As these beetles are very
small in size and due to their rapid moving style, it was unable to capture these beetles
using Sweeping net from Pattambi.

Pseudolathra unicolor was the dominant species collected from this site
(22.36+7.44) followed by Scopaeus limbatus (8.96 £4.73). Abundance data of species
collected from Pattambi is provided in Table 5. Among the 28 species collected, 8 were

major, 10 were minor species and 10 were rare species.
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Table 5. Abundance data of species collected from Pattambi

SI NO |Species Name Mean + SD Percentage
1 Acanthoglossa hirta 0.67+0.73 1.07
2 Astenus gracelintus 0.11+0.28 0.18
3 Astenus melanurus 0.22+0.28 0.36
4 Astenus nilgiriensis 0.11+0.28 0.18
5 Cephalochaetus brunneus 0.11+0.28 0.18
6 Cryptobium fulvescens 0.62+0.18 1

7 Hyperscopaeus puberulus 0.07+£0.24 0.11
8 Lithocharis ochracea 0.22+0.35 0.36
9 Lithocharis sororcula 0.11+0.28 0.18
10 Lithocharis vilis 0.07+0.24 0.11
11 Medon auripilis 0.11+0.28 0.18
12 Monocrypta abdominalis 3.80£2.40 6.08
13 Ochthephilum elephas 0.07£0.24 0.11
14 Ochthephilum extraneum 0.36+0.36 0.57
15 Paederus alternans 0.11+0.28 0.18
16 Paederus fuscipes 0.56+0.65 0.89
17 Paederus sondaicus 0.33+0.29 0.53
18 Palaminus nilgiriensis 2.58+1.84 4.13
19 Pinobius indicus 1.79+1.32 2.86
20 Pinobius robustus 0.66+0.56 1.07
21 Pinocharis genalis 0.11+0.28 0.18
22 Pseudolathra pulchella 1.56+0.69 4.04
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23 Pseudolathra unicolor 22.36+7.44 35.78
24 Scopaeus bicuspis 1.60+2.30 2.56
25 Scopaeus fulvus 2.47+1.41 3.95
26 Scopaeus limbatus 8.96+4.73 14.34
27 Scopaeus testaceous 7.71+2.38 12.34
28 Scopaeus velutinus 4.07+£2.68 6.51

4.2.4. Seasonality of Paederinae beetles in Pattambi- Palakkad District

Twelve species belonging to 8 genera namely, Astenus, Cryptobium,
Lithocharis, Medon, Paederus, Pinobius, Pseudolathra and Scopaeus were recorded
during Pre- summer season. 21 species belonging to 13 genera namely, Acanthoglossa,
Astenus, Cephalochetus, Cryptobium, Lithocharis, Monocrypta, Ochthephilum,
Paederus, Palaminus, Pinobius, Pinocharis, Pseudolathra and Scopaeus were recorded
during Summer season. 15 species belonging to 10 genera namely, Astenus,
Cryptobium, Hyperscopaeus, Lithocharis, Monocrypta, Ochthephilum, Palaminus,
Pinobius, Pseudolathra and Scopaeus were recorded during Monsoon season (Table 6).
Graph showing the seasonal abundance of major Paederinae species collected from
Pattambi is provided (Figure 5). Rarefraction curve of Paederinae species collected
from Pattambi in each season is provided (Figure 6; Figure 7; Figure 8).

Among the 28 species recorded using Light trap from Pattambi, 2 species
namely Lithocharis ochracea and Medon auripilis were recorded only on Pre- Summer;
8 species namely Acanthoglossa hirta, Astenus gracilentus, Astenus nilgiriensis,
Cephalochetus brunneus, Lithocharis sororcula, Paederus alternans, Paederus
fuscipes and Pinocharis genalis were recorded only during Summer season; 4 species

namely Ochthephilum elephas, Hyperscopaeus puberulus, Lithocharis vilis and
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Scopaeus bicuspis were recorded only during Monsoon season. Astenus melanurus,

Paederus sondaicus and Pinobius robustus were recorded both in the Pre-summer and

Summer season; Monocrypta abdominalis, Ochthephilum extraneum, Palaminus

nilgiriensis, and Pinobius indicus were recorded in the Summer and Monsoon Seasons;

Scopaeus limbatus was recorded in both Pre-summer and Monsoon seasons. 6 species

namely Cryptobium fulvescens, Pseudolathra pulchella, Pseudolathra unicolor,

Scopaeus fulvus, Scopaeus testaceus and Scopaeus velutinus were recorded in all the

three seasons.

Table 6. showing seasonal abundance of Paederinae collected from Pattambi

Sl PRE

NO SPECIES NAME SUMMER SUMMER MONSOON
1 Acanthoglossa hirta 0+0 2+1.26 0+0

2 Astenus gracelintus 0+0 0.33+0.48 0+0

3 Astenus melanurus 0.33+0.48 0.33+0.48 0+0

4 Astenus nilgiriensis 00 0.33+0.48 00

5 Cephalochaetus brunneus 0+0 0.33+0.48 0+0

6 Cryptobium fulvescens 1.33+0.76 0.33+0.48 0.2+0.41
7 Hyperscopaeus puberulus 00 00 0.2+0.41
8 Lithocharis ochracea 0.67+0.61 0+0 0+0

9 Lithocharis sororcula 0+0 0.33+0.48 0+0

10 Lithocharis vilis 0+0 0+0 0.2+0.41
11 Medon auripilis 0.33+0.48 0+0 0+0

12 Monocrypta abdominalis 0+0 11+4.39 0.4+0.49
13 Ochthephilum elephas 0+0 00 0.2+0.41
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14 Ochthephilum extraneum 0+0 0.67+0.71 0.4+0.49
15 Paederus alternans 0+0 0.33+0.48 0+0

16 Paederus fuscipes 00 1.67£1.12 00

17 Paederus sondaicus 0.67+0.55 0.33+0.48 0+0

18 Palaminus nilgiriensis 00 6.33£3.63 1.4+1.3
19 Pinobius indicus 0+0 3.37+2.62 2+1.02
20 Pinobius robustus 0.33+0.48 1.67£1.12 0+0

21 Pinocharis genalis 0+0 0.33+0.48 00

22 Pseudolathra pulchella 3.34+1.34 3.33+2.29 1+0.95
23 Pseudolathra unicolor 4.67+1.69 54+16.4 8.4+7.09
24 Scopaeus bicuspis 00 00 4.8+£3.99
25 Scopaeus fulvus 5.67£3.03 0.33+£0.48 1.4+0.72
26 Scopaeus limbatus 26.67+8.39 00 0.2+0.41
27 Scopaeus testaceus 18.33+5.21 0.33+0.48 4.47+2.35
28 Scopaeus velutinus 11.67+5.09 0.33+£0.48 0.2+0.41
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Figure 5. Graph showing the seasonal abundance of major Paederinae species collected

from Pattambi
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Figure 6. Rarefraction curve of samples collected from Pattambi in Pre-summer Season
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Figure 7. Rarefraction curve of samples collected from Pattambi in Summer Season
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Pattambi Monsoon
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Figure 8. Rarefraction curve of samples collected from Pattambi in Monsoon Season

Highest diversity was shown during the Monsoon season (Table 7). The results
show that there is no significant seasonal variation between the samples collected (F=
0.7807; P>0.5). Influence of climatic factors on the abundance of each species recorded

from Pattambi is provided in Table 8.

Table 7: Diversity indices of samples collected from Pattambi in 3 different seasons

DIVERSITY INDICES |PS S M
Simpson_1-D 0.771 0.5986 [0.8103
Shannon_H 1.744 1.524 (1.99
Evenness_e"H/S 0.4766 0.2187 |0.4879
Margalef 1.428 2.538 [2.109
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Table 8: Bivariate linear regression of samples collected from Pattambi

Variables Slope a Interceptb | P

Acanthoglossa hirta — Temperature 0.77778 | 26.848 ool
Astenus gracelintus — Temperature 1.8375 27.162 falaled
Astenus melanurus — Temperature 0.65357 | 27.221 *

Astenus nilgiriensis — Temperature 1.8375 27.162 falaled
Cephalochaetus brunneus — Temperature 1.8375 27.162 falaiel
Cryptobium fulvescens — Temperature -0.28215 | 27.542 NS
Hyperscopaeus puberulus — Temperature -1.0893 27.439 *

Lithocharis ochracea — Temperature -0.63068 | 27.507 *

Lithocharis sororcula — Temperature 1.8375 27.162 falalel
Lithocharis vilis- Temperature -1.0893 27.439 *

Medon auripilis- Temperature -0.69375 | 27.444 NS
Monocrypta abdominalis- Temperature 0.1815 26.677 falaiel
Ochthephilum elephas- Temperature -1.0893 27.439 *

Ochthephilum extraneum — Temperature 0.71506 | 27.112 Fx
Paederus alternans- Temperature 1.8375 27.162 faleaiel
Paederus fuscipes- Temperature 0.88554 | 26.875 falaied
Paederus sondaicus- Temperature 0.18182 | 27.306 NS
Palaminus nilgiriensis- Temperature 0.2442 26.737 folaiel
Pinobius indicus — Temperature 0.25928 | 26.903 faleied
Pinobius robustus — Temperature 0.83889 | 26.807 faleied
Pinocharis genalis — Temperature 1.8375 27.162 falaiel
Pseudolathra pulchella- Temperature 0.21136 | 26.835 faleied

N.S.- Not significant; *P < 0.05; **P <0.01; ***P <0.001
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Pseudolathra unicolor- Temperature 0.042175 | 26.424 faleied
Scopaeus bicuspis- Temperature -0.15851 | 27.62 Fhx
Scopaeus fulvus — Temperature -0.17119 | 27.789 falaied
Scopaeus limbatus- Temperature -0.03089 | 27.643 faleied
Scopaeus testaceus — Temperature -0.07302 | 27.93 ikl
Scopaeus velutinus — Temperature -0.06116 | 27.615 *x
Acanthoglossa hirta- Relative humidity -0.62063 | 71.637 NS
Astenus gracelintus - Relative humidity -1.4663 71.386 NS
Astenus melanurus - Relative humidity -6.555 72.68 faleied
Astenus nilgiriensis - Relative humidity -1.4663 71.386 NS
Cephalochaetus brunneus - Relative humidity | -1.4663 71.386 NS
Cryptobium fulvescens - Relative humidity -6.0128 74.965 il
Hyperscopaeus puberulus - Relative humidity | 10.925 70.495 faleied
Lithocharis ochracea - Relative humidity -9.0955 73.245 faleied
Lithocharis sororcula - Relative humidity -1.4663 71.386 NS
Lithocharis vilis - Relative humidity 10.925 70.495 falaied
Medon auripilis - Relative humidity -10.005 72.335 faleied
Monocrypta abdominais - Relative humidity -0.10603 | 71.626 NS
Ochthephilum elephas - Relative humidity 10.925 70.495 Fhx
Ochthephilum extraneum - Relative humidity 3.3643 70.027 *
Paederus alternans - Relative humidity -1.4663 71.386 NS
Paederus fuscipes - Relative humidity -0.70663 | 71.616 NS
Paederus sondaicus - Relative humidity -8.6773 74.116 folall
Palaminus nilgiriensis - Relative humidity 0.16481 | 70.798 NS

N.S.- Not significant; *P < 0.05; **P <0.01; ***P <0.001
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Pinobius indicus - Relative humidity 1.1974 69.081 *x
Pinobius robustus - Relative humidity -1.7122 72.365 *
Pinocharis geNSlis- Relative humidity -1.4663 71.386 NS
Pseudolathra pulchella - Relative humidity -2.0998 76.679 falalel
Pseudolathra unicolor - Relative humidity -0.01441 | 71.545 NS
Scopaeus bicuspis - Relative humidity 1.5898 68.68 faleaiel
Scopaeus fulvus - Relative humidity -1.4309 74.753 faleiel
Scopaeus limbatus - Relative humidity -0.43632 | 75.131 faleied
Scopaeus testaceus - Relative humidity -0.5628 75.563 faleied
Scopaeus velutinus - Relative humidity -0.91163 | 74.931 faleiel
Acanthoglossa hirta- Rainfall -36.204 207.26 *
Astenus gracelintus — Rainfall -85.531 192.63 NS
Astenus melanurus — Rainfall -165.81 219.97 Fxx
Astenus nilgiriensis — Rainfall -85.531 192.63 NS
Cephalochaetus brunneus — Rainfall -85.531 192.63 NS
Cryptobium fulvescens — Rainfall -126.84 262.05 faleied
Hyperscopaeus puberulus — Rainfall 276.35 164.7 faleied
Lithocharis ochracea — Rainfall -186.03 224.47 Fxx
Lithocharis sororcula — Rainfall -85.531 192.63 NS
Lithocharis vilis — Rainfall 276.35 164.7 Fxx
Medon auripilis- Rainfall -204.63 205.86 faleied
Monocrypta abdominalis- Rainfall -71.5779 211.92 *
Ochthephilum elephas — Rainfall 276.35 164.7 ool
Ochthephilum extraneum- Rainfall 55.01 163.57 NS

N.S.- Not significant; *P < 0.05; **P <0.01; ***P <0.001
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Paederus alternans- Rainfall -85.531 192.63 NS
Paederus fuscipes- Rainfall -41.22 206.03 *

Paederus sondaicus- Rainfall -199.92 249.77 ookl
Palaminus nilgiriensis- Rainfall -3.2962 191.62 NS
Pinobius indicus- Rainfall 19.443 148.35 *

Pinobius robustus- Rainfall -62.448 224.76 falaked
Pinocharis genalis- Rainfall -85.531 192.63 NS
Pseudolathra pulchella- Rainfall -53.17 320.79 faleied
Pseudolathra unicolor- Rainfall -1.5313 217.36 NS
Scopaeus bicuspis- Rainfall 40.213 118.79 faleka
Scopaeus fulvus- Rainfall -27.205 250.23 falalal
Scopaeus limbatus- Rainfall -8.9057 262.88 falaked
Scopaeus testaceus- Rainfall -10.537 | 264.38 xxx
Scopaeus velutinus- Rainfall -18.704 259.19 falall

N.S.- Not significant; *P < 0.05; **P <0.01; ***P <0.001

4.2.5. Abundance and Diversity of Paederinae beetles in Pakkam- Wayanad

District

A total of 21 species of Paederinae were collected from the paddy field at
Pakkam during the entire period of study irrespective of seasons. 21 species of
Paederinae were collected using light traps; 3 species namely Lithocharis uvida,
Scopaeus limbatus and Scopaeus velutinus were the species collected by floatation

method. Scopaeus limbatus was the only species collected by the Baited Pitfall trap.

Paederinae beetles were not trapped in sweeping net from Pakkam.
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Scopaeus limbatus was the dominant species collected from this site
(28.76+52.48) followed by Scopaeus testaceus (4.58+2.66). Abundance data of species
collected from Pakkam is provided in Table 9. Among the species collected, 5 were

major, 8 were minor species and 8 were rare species.

Table 9. Abundance data of species collected from Pakkam

SI NO |Species Name Mean + SD Percentage
1 Cryptobium fulvescens 0.67+£1.42 1.55
2 Hyperscopaeus puberulus 0.24+0.34 0.57
3 Lathrobium badium 0.13+0.36 0.31
4 Lithocharis ochracea 0.17+0.4 0.39
5 Lithocharis uvida 0.11+0.22 0.26
6 Lithocharis vilis 0.07+0.23 0.15
7 Medon auripilis 0.04+0.2 0.1
8 Ochthephilum extraneum 0.23+0.31 0.54
9 Ochthephilum gastrale 0.04+0.2 0.1
10 Paederus alternans 0.07+0.23 0.15
11 Paederus extraneus 0.47+0.49 1.08
12 Paederus fuscipes 1.59+0.85 3.69
13 Paederus nigricornis 0.07£0.23 0.15
14 Paederus sondaicus 2.74+1.82 6.37
15 Pseudolathra pulchella 0.44+0.31 1.03
16 Pseudolathra unicolor 0.11+0.22 0.26
17 Scopaeus bicupsis 0.03+0.17 0.08
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18 Scopaeus fulvus 0.21+0.03 0.49

19 Scopaeus limbatus 28.76152.48 66.7
20 Scopaeus testaceus 4.58+2.66 10.62
21 Scopaeus velutinus 2.33+£1.13 541

4.2.6. Seasonality of Paederinae beetles in Pakkam- Wayanad District

Fourteen species belonging to 6 genera namely Cryptobium, Lithocharis,
Pseudolathra, Paederus, Lathrobium and Scopaeus were recorded during Pre- summer
season. Thirteen species belonging to 6 genera namely Hyperscopaeus, Lithocharis,
Ochthephilum, Paederus, Pseudolathra and Scopaeus were recorded during Summer
season. Twelve species belonging to 7 genera namely Cryptobium, Hyperscopaeus,
Medon, Ochthephilum, Paederus, Pseudolathra and Scopaeus were recorded during
Monsoon season (Table 10). Graph showing the seasonal abundance of major
Paederinae species collected from Pattambi is provided (Figure 9). Rarefraction curve
of Paederinae species collected from Pakkam in each season is provided (Figure 10;
Figure 11; Figure 12).

Among the 21 species recorded using Light trap from Pakkam, 4 species namely
Lathrobium badium, Paederus alternans, Paederus extraneus and Paederus nigricornis
were recorded only on Pre- Summer; 3 species namely Lithocharis ochracea,
Lithocharis vilis and Scopaeus bicupsis were recorded only during Summer season; 3
species namely Cryptobium fulvescens, Medon auripilis and Ochthephilum gastrale
were recorded only during Monsoon season. Lithocharis uvida and Ochthephilum
extraneum were recorded both in the Pre-summer and Summer season; Hyperscopaeus
puberulus was recorded in the Summer and Monsoon Seasons; Pseudolathra unicolor

was recorded in both Pre-summer and Monsoon seasons. 7 species namely Paederus
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fuscipes, Paederus sondaicus, Pseudolathra pulchella, Scopaeus fulvus, Scopaeus

limbatus, Scopaeus testaceus and Scopaeus velutinus were recorded in all the three

seasons.

Table 10. showing seasonal abundance of Paederinae collected from Pakkam

Sl PRE

NO | SPECIES NAME SUMMER SUMMER MONSOON
1 Cryptobium fulvescens 00 0+0 2+2.46

2 Hyperscopaeus puberulus 00 0.3+0.4 0.43+0.68
3 Lobrathium badium 0.4+0.62 0+0 0+0

4 Lithocharis ochracea 0+0 0.5+0.7 0+0

5 Lithocharis uvida 0.24+0.43 0.1+0.3 0+0

6 Lithocharis vilis 0+0 0.2+0.4 0+0

7 Medon auripilis 0+0 0+0 0.13+0.35
8 Ochthephilum extraneum 0.2+0.4 0.5+0.6 00

9 Ochthephilum gastrale 0+0 0+0 0.13+0.35
10 Paederus alternans 0.2+0.4 0+0 0+0

11 Paederus extraneus 1.4+0.85 0+0 0+0

12 Paederus fuscipes 0.6+0.56 2.6+£2.1 1.57+1.94
13 Paederus nigricornis 0.2+0.4 00 00

14 Paederus sondaicus 0.6+0.56 4.2+3.4 3.43+3.95
15 Pseudolathra pulchella 1+0.91 0.2+0.4 0.13+0.35
16 Pseudolathra unicolor 0.2+0.4 0+0 0.13+0.35
17 Scopaeus bicupsis 00 0.1+0.3 00
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18 Scopaeus fulvus 0.2+0.4 0.3+0.4 0.13+0.35
19 Scopaeus limbatus 3.4+1.85 1.7£1.6 81.17+92.63
20 Scopaeus testaceus 6+3.17 1.6+1.4 6.13+6.63
21 Scopaeus velutinus 0.8+0.71 3.2+2.4 3+2.85
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Figure 9. Graph showing the seasonal abundance of major Paederinae species

collected from Pakkam
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Figure 10. Rarefraction curve of samples collected from Pakkam in Pre-summer
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Figure 11. Rarefraction curve of samples collected from Pakkam in Summer Season
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Figure 12. Rarefraction curve of samples collected from Pakkam in Monsoon Season

Highest diversity was shown during the Summer season (Table 11). The results
show that there is no significant seasonal variation between the samples collected (F=
1.045; P<0.5). Influence of climatic factors on the abundance of each species recorded

from Pakkam is also analysed (Table 12).

Table 11. Diversity indices of samples collected from Pakkam in 3 different seasons

DIVERSITY INDICES PS S M
Simpson_1-D 0.7806 0.8299 0.3125
Shannon_H 1.942 2.007 0.7678
Evenness_e"H/S 0.4981 0.5726 0.1796
Margalef 5421 5.004 241
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Table 12. Bivariate linear regression of species collected from Pakkam

Variables Slopea | Interceptb | P
Cryptobium fulvescens- Temperature -0.19297 | 23.542 *x
Hyperscopaeus puberulus — Temperature 0.19789 | 23.365 NS
Lobrathium badium — Temperature -0.71944 | 23.509 *
Lithocharis ochracea- Temperature 1.2341 23.208 falaled
Lithocharis uvida- Temperature -0.12171 | 23.437 NS
Lithocharis vilis- Temperature 1.3316 23.325 ol
Medon auripilis- Temperature -0.86163 | 23.452 NS
Ochthephilum extraneu - Temperature 1.1116 23.154 Fhx
Ochthephilum gastrale - Temperature -0.86163 | 23.452 NS
Paederus alternans - Temperature -0.925 23.475 NS
Paederus extraneus - Temperature -0.60033 | 23.693 Hx
Paederus fuscipes - Temperature 0.25622 | 23.006 Fhx
Paederus nigricornis - Temperature -0.925 23.475 NS
Paederus sondaicus- Temperature 0.11029 | 23.111 **
Pseudolathra pulchella- Temperature -0.41264 | 23.597 *
Pseudolathra unicolor- Temperature -0.95325 | 23.519 *
Scopaeus bicupsis- Temperature 1.7448 23.355 **
Scopaeus fulvus- Temperature 0.44744 | 23.319 NS
Scopaeus limbatus — Temperature -0.00538 | 23.568 fole
Scopaeus testaceus- Temperature -0.11163 | 23.924 ool
Scopaeus velutinus- Temperature 0.12757 | 23.116 **
Cryptobium fulvescens- Relative humidity 1.1461 79.556 faleie

N.S.- Not significant; *P < 0.05; **P <0.01; ***P < 0.001

114



Hyperscopaeus puberulus- Relative humidity | 2.9811 79.591 faleie
Lobrathium badium- Relative humidity -4.4333 | 80.911 Fhx
Lithocharis ochracea- Relative humidity 0.31463 | 80.268 NS
Lithocharis uvida- Relative humidity -4.1174 | 80.842 *x
Lithocharis vilis- Relative humidity 0.33947 | 80.297 NS
Medon auripilis- Relative humidity 5.1174 80.093 *
Ochthephilum extraneum- Relative humidity -1.4072 | 80.648 NS
Ochthephilum gastrale- Relative humidity 5.1174 80.093 *
Paederus alternans - Relative humidity -5.7 80.7 faleie
Paederus extraneus- Relative humidity -3.6993 | 82.046 Fhx
Paederus fuscipes- Relative humidity 0.55539 | 79.438 *
Paederus nigricornis - Relative humidity -5.7 80.7 falekel
Paederus sondaicus- Relative humidity 0.45431 | 79.073 faleie
Pseudolathra pulchella- Relative humidity -2.9739 | 81.642 faleie
Pseudolathra unicolor- Relative humidity -1.3905 | 80.475 NS
Scopaeus bicupsis- Relative humidity 0.44483 | 80.305 NS
Scopaeus fulvus- Relative humidity -0.56642 | 80.44 NS
Scopaeus limbatus - Relative humidity 0.030552 | 79.441 faleie
Scopaeus testaceus- Relative humidity -0.01838 | 80.404 NS
Scopaeus velutinus- Relative humidity 0.67243 | 78.751 faleie
Cryptobium fulvescens- Rainfall 50.303 152.6 faleie
Hyperscopaeus puberulus- Rainfall 107.76 159.79 faleie
Lobrathium badium- Rainfall -146.22 | 205.63 il
Lithocharis ochracea- Rainfall -28.656 | 190.91 NS

N.S.- Not significant; *P < 0.05; **P <0.01; ***P <0.001
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Lithocharis uvida- Rainfall -151.4 202.96 **
Lithocharis vilis- Rainfall -30.918 | 188.19 NS
Medon auripilis- Rainfall 224.61 176.15 **
Ochthephilum extraneum- Rainfall -90.62 207.28 *
Ochthephilum gastrale- Rainfall 224.61 176.15 **
Paederus alternans — Rainfall -188 198.67 fol
Paederus extraneus- Rainfall -122.01 | 243.07 falalel
Paederus fuscipes- Rainfall 12.838 165.74 NS
Paederus nigricornis — Rainfall -188 198.67 ol
Paederus sondaicus- Rainfall 13.778 148.32 fol
Pseudolathra pulchella- Rainfall -100.39 | 230.75 Fhx
Pseudolathra unicolor- Rainfall -21.856 | 188.56 NS
Scopaeus bicupsis- Rainfall -40.514 | 187.48 NS
Scopaeus fulvus- Rainfall -36.477 | 193.83 NS
Scopaeus limbatus — Rainfall 1.3489 147.35 Fhx
Scopaeus testaceus- Rainfall 2.9784 1725 NS
Scopaeus velutinus- Rainfall 21.57 135.8 fale

N.S.- Not significant; *P < 0.05; **P <0.01; ***P < 0.001

4.2.7. Abundance and Diversity of Paederinae beetles in Ambalavayal- Wayanad
District.

A total of 22 species of Paederinae were collected from the paddy field at
Ambalavayal during the entire period of study irrespective of seasons. 22 species of
Paederinae were collected using light traps; Lithocharis uvida was the only species

collected by floatation method from Ambalavayal and Scopaeus limbatus was the only
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species collected by the Baited Pitfall trap. 1 species namely, Paederus sondaicus was
collected by sweeping net in the paddy field of Ambalavayal.

Scopaeus testaceus was the dominant species collected from this site
(4.69+7.38) followed by Paederus sondaicus (2.59+1.87). Abundance data of species
collected from Ambalavayal is provided in Table 13. Among the species collected, 6

were major, 7 were minor species and 9 were rare species.

Table 13. Abundance data of species collected from Ambalavayal

SINO Species Name Mean + SD Percentage
1 Astenus melanurus 0.08+0.19 0.68
2 Hyperscopaeus puberulus 0.08+0.19 0.68
3 Lithocharis uvida 0.12+0.23 1.06
4 Lithocharis vilis 0.17+0.33 1.45
5 Medon cinnamopterus 0.03+0.17 0.29
6 Micranops pallidulus 0.03+0.17 0.29
7 Micrillus flavescens 0.03+0.17 0.29
8 Monocrypta abdominalis 0.33+0.57 2.9

9 Ochthephilum elephas 0.04+0.2 0.39
10 Oedichirus longipennis 0.03+£0.17 0.29
11 Paederus fuscipes 1.34+0.6 11.69
12 Paederus sondaicus 2.59+1.87 22.51
13 Pinobius robustus 0.03+0.17 0.29
14 Pseudolathra pulchella 0.12+0.32 1.06
15 Pseudolathra unicolor 0.17+0.36 1.45
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16 Rugilus rufescens 0.03+0.17 0.29
17 Scopaeus bicuspis 0.17+0.47 1.45
18 Scopaeus dilutus 0.03+0.17 0.29
19 Scopaeus fulvus 0.57+0.44 493
20 Scopaeus limbatus 0.36+£0.09 3.09
21 Scopaeus testaceus 4.69+7.38 40.77
22 Scopaeus velutinus 0.44+0.28 3.86

4.2.8. Seasonality of Paederinae beetles in Ambalavayal- Wayanad District.

Twelve species belonging to 8 genera namely Astenus, Lithocharis, Micranops,
Oedichirus, Paederus, Pinobius, Rugilus and Scopaeus were recorded during Pre-
summer season. Fifteen species belonging to 8 genera namely Astenus, Hyperscopaeus,
Lithocharis, Monocrypta, Ochthephilum, Paederus, Pseudolathra and Scopaeus were
recorded during Summer season. Nine species belonging to 5 genera namely
Hyperscopaeus, Medon, Micrillus, Paederus and Scopaeus were recorded during
Monsoon season (Table 14). Graph showing the seasonal abundance of major
Paederinae species collected from Ambalavayal is provided (Figure 13). Rarefraction
curve of Paederinae species collected from Ambalavayal in each season is provided
(Figure 14; Figure 15; Figure 16).

Among the 22 species recorded using Light trap from Ambalavayal, 4 species
namely Micranops pallidulus, Oedichirus longipennis, Pinobius robustus and Rugilus
rufescens were recorded only on Pre- Summer; 4 species namely Lithocharis vilis,
Monocrypta abdominalis, Ochthephilum elephas and Scopaeus bicupsis were recorded
only during Summer season; 5 species namely Medon cinnamopterus, Micrillus

flavescens, Pseudolathra pulchella, Pseudolathra unicolor and Scopaeus dilutus were
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recorded only during Monsoon season. Astenus melanurus, Lithocharis uvida and

Scopaeus testaceus were recorded both in the Pre-summer and Summer season;

Hyperscopaeus puberulus was recorded in the Summer and Monsoon Seasons;

Paederus fuscipes, Paederus sondaicus, Scopaeus fulvus, Scopaeus limbatus and

Scopaeus velutinus were recorded in all the three seasons.

Table 14. showing seasonal abundance of Paederinae collected from Ambalavayal

PRE

SINO | SPECIES NAME SUMMER | SUMMER MONSOON
1 Astenus melanurus 0.1+0.3 0.13+0.35 0+0

2 Hyperscopaeus puberulus 00 0.13+£0.35 0.1+0.3
3 Lithocharis uvida 0.1+0.3 0.27+0.45 0+0

4 Lithocharis vilis 0+0 0.5+0.57 0+0

5 Medon cinnamopterus 0+0 00 0.1+0.3
6 Micranops pallidulus 0.1+0.3 0+0 00

7 Micrillus flavescens 0+0 0+0 0.1+0.3
8 Monocrypta abdominalis 00 1+0.98 00

9 Ochthephilum elephas 00 0.13+0.35 00

10 Oedichirus longipennis 0.1+0.3 00 00

11 Paederus fuscipes 2+1.6 1.73+1.46 0.3+x0.5
12 Paederus sondaicus 5.3+4 2.37£1.71 0.1+0.3
13 Pinobius robustus 0.1+0.3 0+0 0+0

14 Pseudolathra pulchella 0+0 0.37£0.56 0+0

15 Pseudolathra unicolor 0+0 0.5+0.63 0+0
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16 Rugilus rufescens 0.1+0.3 0+0 0+0
17 Scopaeus bicuspis 00 0.5+0.82 00
18 Scopaeus dilutus 00 00 0.1+0.3
19 Scopaeus fulvus 0.1+0.3 1.5+£1.07 0.1+0.3
20 Scopaeus limbatus 0.3+x0.5 0.37£0.56 0.4+0.67
21 Scopaeus testaceus 0.2£0.4 13.87+£12.97 0+0
22 Scopaeus velutinus 0.2+0.4 0.73+£0.94 0.4+0.56

30

25

20
m)
2]
% 15
=

10

| X

i I | T
0 ﬁ. T I T _'r_. T i g I i _T_; X
Paederus Paederus Scopaeus Scopaeus Scopaeus Scopaeus
fuscipes sondaicus fulvus limbatus testaceus velutinus
H Pre-summer = Summer Monsoon

Figure 13. Graph showing the seasonal abundance of major Paederinae species

collected from Ambalavayal
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Figure 14. Rarefraction curve of samples collected from Ambalavayal in Pre-summer
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Figure 15. Rarefraction curve of samples collected from Ambalavayal in Summer

Season
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Figure 16. Rarefraction curve of samples collected from Ambalavayal in Monsoon
Season
Highest diversity was shown during the Monsoon season (Table 15). The results
show that there is a significant seasonal variation between the samples collected (F=
1.801; P>0.5). Influence of climatic factors on the abundance of each species recorded
from Ambalavayal is also analysed (Table 16).

Table 15. Diversity indices of samples collected from Ambalavayal in 3 different

seasons
DIVERSITY INDICES PS S M
Simpson_1-D 0.5729 ]0.6455 0.8374
Shannon_H 1.289 1.65 1.987
Evenness_e"H/S 0.3024 |0.3472 0.8104
Margalef 5.653 4.844 0
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Table 16. Bivariate linear regression of samples collected from Ambalavayal

Variables Slope a | Interceptb P
Astenus melanurus- Temperature 0.64389 | 23.363 NS
Hyperscopaeus puberulus- Temperature 0.66248 | 23.362 NS
Lithocharis uvida- Temperature 1.1292 23.275 *x
Lithocharis vilis- Temperature 1.7448 23.123 falalel
Medon cinnamopterus- Temperature -0.85172 | 23.442 NS
Micranops pallidulus- Temperature -0.8931 | 23.443 NS
Micrillus flavescens- Temperature -0.8931 | 23.443 NS
Monocrypta abdominalis- Temperature -0.85172 | 23.442 NS
Ochthephilum elephas- Temperature 1.0542 23.062 Hhx
Oedichirus longipennis- Temperature 1.7651 23.335 **
Paederus fuscipes- Temperature -0.8931 | 23.443 NS
Paederus sondaicus- Temperature 0.14665 | 23.216 NS
Pinobius robustus- Temperature -0.02078 | 23.467 NS
Pseudolathra pulchella- Temperature -0.8931 | 23.443 NS
Pseudolathra unicolor- Temperature 1.5918 23.219 falaiel
Rugilus rufescens- Temperature 1.5333 23.158 ool
Scopaeus bicuspis- Temperature -0.8931 | 23.443 NS
Scopaeus dilutus- Temperature 1.0327 23.241 falaiel
Scopaeus fulvus- Temperature -0.85172 | 23.442 NS
Scopaeus limbatus- Temperature 0.90704 | 22.899 falaied
Scopaeus testaceus- Temperature 0.080282 | 23.037 Fx
Scopaeus velutinus- Temperature 0.49854 | 23.192 *x

N.S.- Not significant; *P < 0.05; **P <0.01; ***P < 0.001
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Astenus melanurus- Relative humidity -2.2059 | 80.492 NS
Hyperscopaeus puberulus- Relative humidity | 2.5389 80.123 NS
Lithocharis uvida- Relative humidity -1.2967 | 80.478 NS
Lithocharis vilis- Relative humidity 0.44483 | 80.246 NS
Medon cinnamopterus- Relative humidity 5.0586 80.151 *
Micranops pallidulus- Relative humidity -5.5034 | 80.503 *
Micrillus flavescens- Relative humidity -5.5034 | 80.503 *
Monocrypta abdominalis- Relative humidity 5.0586 80.151 *
Ochthephilum elephas- Relative humidity 0.26875 | 80.23 NS
Oedichirus longipennis- Relative humidity 0.45 80.3 NS
Paederus fuscipes- Relative humidity -5.5034 | 80.503 *
Paederus sondaicus- Relative humidity -1.3011 | 82.069 falaiel
Pinobius robustus- Relative humidity -0.83249 | 82.475 falaied
Pseudolathra pulchella- Relative humidity -5.5034 | 80.503 *
Pseudolathra unicolor- Relative humidity 0.40582 | 80.27 NS
Rugilus rufescens- Relative humidity 0.39091 | 80.255 NS
Scopaeus bicuspis- Relative humidity -5.5034 | 80.503 *
Scopaeus dilutus- Relative humidity 0.26327 | 80.276 NS
Scopaeus fulvus- Relative humidity 5.0586 80.151 *
Scopaeus limbatus- Relative humidity 0.23124 | 80.189 NS
Scopaeus testaceus- Relative humidity 0.01694 | 80.241 NS
Scopaeus velutinus- Relative humidity 0.81905 | 79.956 NS
Astenus melanurus- Rainfall -105.81 | 194.36 NS
Hyperscopaeus puberulus- Rainfall 75.474 180.26 NS

N.S.- Not significant; *P < 0.05; **P <0.01; ***P < 0.001
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Lithocharis uvida- Rainfall -86.965 | 196.76 NS
Lithocharis vilis- Rainfall -40.514 | 192.89 NS
Medon cinnamopterus- Rainfall 222.03 178.73 *

Micranops pallidulus- Rainfall -181.51 | 192.18 NS
Micrillus flavescens- Rainfall -181.51 | 192.18 NS
Monocrypta abdominalis- Rainfall 222.03 178.73 *

Ochthephilum elephas- Rainfall -24.477 | 194.29 NS
Oedichirus longipennis- Rainfall -40.985 | 187.95 NS
Paederus fuscipes- Rainfall -181.51 | 192.18 NS
Paederus sondaicus- Rainfall -54.717 | 259.7 ool
Pinobius robustus- Rainfall -31.229 | 266.98 falall
Pseudolathra pulchella- Rainfall -181.51 | 192.18 NS
Pseudolathra unicolor- Rainfall -36.961 | 190.65 NS
Rugilus rufescens- Rainfall -35.603 | 192.07 NS
Scopaeus bicuspis- Rainfall -181.51 | 192.18 NS
Scopaeus dilutus- Rainfall -23.978 | 190.13 NS
Scopaeus fulvus- Rainfall 222.03 178.73 *

Scopaeus limbatus- Rainfall -21.061 | 198.07 NS
Scopaeus testaceus- Rainfall -1.9993 | 195.51 NS
Scopaeus velutinus- Rainfall 14.951 179.49 NS

N.S.- Not significant; *P < 0.05; **P <0.01; ***P < 0.001

Bray Curtis similarity values of the abundance of Padaerinae in the four
different collection sites were analysed. The highest similarity was shown between
Arayakkad and Ambalavayal and least similarity was shown between Pattambi and

Ambalavayal (Table 17).
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Table 17: Bray Curtis similarity values of Paederinae assemblage associated with

four different collection sites

Collection sites Arayakkad Pattambi Pakkam Ambalavayal
Arayakkad

Pattambi 0.359133

Pakkam 0.368719 0.356557

Ambalavayal 0.41643 0.216915 0.367854

Based on the examination of published records and taxonomic literature, a total

of 73 species of Paederinae are recorded till now from Kerala. The overall distribution

of Paederinae in Kerala is provided in Table 18.

Table 18. Table showing the distribution of Paederinae in Kerala

(Fauvel, 1879)

Si SPECIES DISTRIBUTION IN | REFERENCE AUTHOR’S
NO | NAME KERALA OBSERVATION
1 Acanthoglossa | Kozhikode: Parambil | Sreevidhya and Palakkad:
hirta (Kraatz, | Bazar Sebastian, 2020 Arayakkad,
1859) Pattambi
2 Astenus flavus | Wayanad: Tholpetty | Sreevidhya et al.,
(Kraatz, 1859) 2021
3 Astenus Palakkad: Pattambi
gracilentus
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4 Astenus indicus | Malappuram: Sreevidhya and

(Kraatz, 1859) | Thenjipalam Sebastian, 2020;
Sreevidhya et al.,
2021

5 Astenus Malappuram: Chelari | Sreevidhya et al.,
keralensis 2021
(Sreevidhya,

Akhil and
Sebastian,
2021)

6 Astenus kraatzi | Malappuram: Chelari | Sreevidhya et al.,
(Bernhauer, 2021
1902)

7 Astenus Malappuram: Chelari | Sreevidhya et al.,
leptocerus 2021
(Eppelsheim,

1895)

8 Astenus Kozhikode: Parambil | Sreevidhya et al.,
maculipennis Bazar 2021
(Kraatz, 1859)

9 Astenus Palakkad:
melanurus Arayakkad,
(Kister, 1853) Pattambi;

Wayanad:
Ambalavayal

10 | Astenus Malappuram: Sreevidhya et al., | Palakkad:
nilgiriensis Pookkottur. 2021 Arayakkad,
(Cameron, Pattambi
1931)
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11

Astenus
rougemonti
(Sreevidhya,
Akhil
Sebastian,
2021)

and

Malappuram: Chelari

Sreevidhya et al.,
2021

12

Astenus
setiferides
(Newton, 2017)

Wayanad:
Kambalakkad.

Sreevidhya et al.,
2021

13

Astenus
terminalis
(Cameron,
1931)

Malappuram:
Kozhippara
(Nilambur)

Sreevidhya et al.,
2021

14

Cephalochetus
brunneus
(Motschulsky,
1858)

Malappuram:
Thenjipalam

Sreevidhya and

Sebastian, 2020

Palakkad: Pattambi

15

Cephalochetus
elegans
(Kraatz, 1859)

Kannur: Cherupuzha

Sreevidhya and

Sebastian, 2020

16

Charichirus
chinensis
(Boheman,
1858)

Palakkad: Kodumbu

Sreevidhya and

Sebastian, 2020

Palakkad:
Arayakkad

17

Cryptobium
bhattacharyyai
(Biswas, 1986)

Palakkad:
Valley

Silent

Biswas, 1986

18

Cryptobium
fulvescens
(Motschulsky,
1858)

Palakkad:
Arayakkad,
Pattambi;
Wayanad: Pakkam
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19 | Cryptobium Malappuram: Cameron, 1931
nilamburense Nilambur
(Cameron,

1931)

20 | Cryptobium Malappuram: Sreevidhya  and
nilgiriense Padikkal, Sebastian, 2020
(Cameron,

1914)

21 Hyperscopaeus Palakkad:
puberulus Arayakkad,
(Kraatz, 1859) Pattambi;

Wayanad:
Ambalavayal,
Pakkam

22 Lobrathium Wayanad: Pakkam
badium
(Cameron
1924)

23 | Lithocharis Palakkad:
ochracea Arayakkad,
(Gravenhorst Pattambi;

1802) Wayanad: Pakkam

24 | Lithocharis Palakkad: Pattambi
sororcula
(Kraatz 1859)

25 | Lithocharis Palakkad: Pattambi Sreevidhya and | Palakkad:
uvida (Kraatz Sebastian, 2020 Arayakkad;
1859) Wayanad:

Ambalavayal,
Pakkam
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26 | Lithocharis Palakkad:
vilis  (Kraatz, Arayakkad,
1859) Pattambi;

Wayanad:
Ambalavayal,
Pakkam

27 Medon Kannur: Aralam Sreevidhya and
andrewesi Sebastian, 2020
(Cameron
1931)

28 | Medon auripilis Palakkad:
(Fauvel 1895) Arayakkad,

Pattambi;
Wayanad: Pakkam

29 Medon Wayanad:
cinnamopterus Ambalavayal
(Kraatz, 1859)

30 | Medon pallidus Palakkad:
(Motschulsky Arayakkad
1858)

31 | Micranops Wayanad:
pallidulus Ambalavayal
(Kraatz, 1859)

32 Micrillus Wayanad:
flavescens Ambalavayal
(Motschulsky,

1858)

33 | Micrillus Palakkad:
indicus Arayakkad
(Eppelsheim,

1890)
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34 Monocrypta Palakkad:
abdominalis Arayakkad,
(Motschulsky, Pattambi;
1858) Wayanad:

Ambalavayal

35 | Neosclerus Thiruvananthapuram: | Assing, 2017
anguliceps Kallar
(Assing, 2017)

36 | Ochthephilum | Palakkad: Silent | Biswas, 1986 Palakkad:
elephas Valley Arayakkad,
(Fauvel, 1904) Pattambi;

Wayanad:
Ambalavayal

37 | Ochthephilum | Kozhikode: Parambil | Sreevidhya and | Palakkad:
extraneum Bazar Sebastian, 2020 Arayakkad,
(Fauvel, 1904) Pattambi;

Wayanad: Pakkam

38 | Ochthephilum | Kozhikode: Sreevidhya  and | Palakkad:
filum (Kraatz, | Kakkayam Sebastian, 2020 Arayakkad
1859)

39 | Ochthephilum Wayanad: Pakkam
gastrale
(Fauvel, 1895)

40 | Ochthephilum | Kozhikode: Medical | Sreevidhya and
sanguinolentu | College; Sebastian, 2020
m Kannur: Karuvanchal
(Motschulsky,

1858)

41 | Oedichirus Thiruvananthapuram: | Rougemont, 2018 | Wayanad:

longipennis Kallar Ambalavayal

(Kraatz, 1859)
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42 | Paederus Palakkad: Silent | Biswas, 1986
mussardi Valley
(Biswas  and
Sengupta,

1982)

43 Paederus Kavyamol et al., | Palakkad:
alternans 2023, 2024 Pattambi;
(Walker, 1858) Wayanad: Pakkam

44 | Paederus Kavyamol et al., | Palakkad:
extraneus 2023, 2024 Arayakkad;
(Wiedemann, Wayanad: Pakkam
1825)

45 | Paederus Malappuram: Sreevidhya and | Palakkad:
fuscipes Musliyarangadi; Sebastian, 2020; | Arayakkad,
(Curtis, 1826) | Thrissur;  Palakkad; | Vineesh et al., | Pattambi;

Kozhikode; Kannur; | 2023; Kavyamol | Wayanad:
Wayanad etal., 2024 Ambalavayal,
Pakkam

46 | Paederus Malappuram: Sreevidhya  and
hingstoni Kozhippara Sebastian, 2020
(Cameron,

1928)

47 | Paederus Palakkad: Silent | Biswas, 1986
kuluensis Valley
(Bernhauer,

1914)

48 Paederus Kavyamol et al., | Wayanad: Pakkam
nigricornis 2023, 2024
(Bernhauer,

1911)
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49 | Paederus Palakkad: Silent | Biswas, 1986 Palakkad:
sondaicus Valley Arayakkad,
(Fauvel, 1895) Pattambi;

Wayanad:
Ambalavayal,
Pakkam

50 | Paederus Palakkad: Silent | Biswas, 1986
variicornis Valley
(Fauvel, 1903)

51 | Palaminus Palakkad: Pattambi
nilgiriensis
(Cameron,

1931)

52 | Palaminus Palakkad:
rufus (Cameron Arayakkad
1931)

53 | Pinobius Palakkad:
indicus (Kraatz, Arayakkad,
1859) Pattambi

54 | Pinobius Palakkad:
robustus Arayakkad,
(Kraatz, 1859) Pattambi;

Wayanad:
Ambalavayal

55 | Pinocharis Palakkad: Pattambi
genalis (Fauvel
1895)

56 | Pinonepalus Palakkad:
cameroni Arayakkad
(Scheerpeltz,

1933)

133




57 | Pinophilus Malabar Cameron, 1931
aegyptius
(Erichson,

1840)

58 | Pinophilus Malabar Cameron, 1931
malabarensis
(Cameron,

1931)

59 | Pinophilus Idukki: Mannavan | Mathews et al.,
javanus shola 2021
(Erichson,

1840)

60 | Pseudolathra Kozhikode; Cameron  1931; | Palakkad:
pulchella Malappuram: Sreevidhya and | Arayakkad,
(Kraatz, 1859) | Padikkal Sebastian, 2020 Pattambi;

Wayanad:
Ambalavayal,
Pakkam

61 | Pseudolathra Palakkad:
unicolor Arayakkad,
(Kraatz, 1859) Pattambi;

Wayanad:
Ambalavayal,
Pakkam

62 Rugilus Thiruvananthapuram: | Assing, 2012 a
ocularis Kumily, Ponmudi
(Fauvel, 1895)

63 | Rugilus Thiruvananthapuram: | Assing, 2012 a Wayanad:
rufescens Kumily Ambalavayal
(Sharp, 1874)

64 | Scopaeus Palakkad: Silent | Biswas, 1986
andrewesi Valley
(Cameron,

1931)
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65 | Scopaeus Wayanad: Tholpetty | Sreevidhya and
beesoni Sebastian, 2020
(Cameron,

1931)

66 | Scopaeus Kasaragod: Sreevidhya and | Palakkad:
bicuspis Ranipuram Sebastian, 2020 Pattambi;
(Kraatz, 1859) Wayanad:

Ambalavayal,
Pakkam

67 | Scopaeus Palakkad:
dilutus Arayakkad;
(Motschulsky, Wayanad:
1858) Ambalavayal

68 | Scopaeus fulvus Palakkad:
(Cameron, Arayakkad,
1931) Pattambi;

Wayanad:
Ambalavayal,
Pakkam

69 | Scopaeus Palakkad:
limbatus Arayakkad,
(Kraatz, 1859) Pattambi;

Wayanad:
Ambalavayal,
Pakkam

70 | Scopaeus Palakkad: Sreevidhya and
obscuripes Nelliampathi Sebastian, 2020
(Cameron,

1931)
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71 | Scopaeus Palakkad:
testaceus Arayakkad,
(Motschulsky, Pattambi;
1858) Wayanad:

Ambalavayal,
Pakkam

72 | Scopaeus Palakkad:
velutinus Arayakkad,
(Motschulsky, Pattambi;
1858) Wayanad:

Ambalavayal,
Pakkam

73 | Stiliderus Athirappilly, Thrissur | Sreevidhya and

crassus Sebastian, 2020

(Kraatz, 1859)
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DISCUSSION



5. DISCUSSION

5.1 TAXONOMY (DISTRIBUTIONAL DATA)

Out of the Forty-five species collected from Palakkad and Wayanad, three
species namely, Medon auripilis, Micrillus flavescens and Pinocharis genalis were
recorded for the first time from India. Medon auripilis was previously recorded from
Myanmar and Indonesia (Fauvel, 1895; Cameron, 1931); Micrillus flavescens has
previous records from Myanmar and Thailand (Motschulsky, 1858; Fauvel, 1895;
Cameron, 1931; Assing, 2013g and Bogri et al., 2020); Pinocharis genalis was
previously recorded from Bangladesh, Myanmar, Thailand and Cambodia (Fauvel,
1895; Cameron, 1931; and Assing, 2022a).

Ten species namely, Lobrathium badium, Lithocharis ochracea, Medon
cinnamopterus, Medon pallidus, Ochthephilum gastrale, Paederus nigricornis,
Pseudolathra unicolor, Micranops pallidulus, Micrillus indicus and Scopaeus fulvus
were new records from south India. Lobrathium badium was previously recorded from
some northern states of India i.e., Uttarakhand, Uttaranchal and Himachal Pradesh
(Cameron, 1924; 1931; Herman, 2003; Assing, 2012c; 2013e; 2014d and Staniec,
2022); in India, Lithocharis ochracea was previously recorded from Himachal Pradesh
(Gravenhorst, 1802, 1806; Fairmaire, 1849; Fairmaire and Germain, 1862 and Casey,
1886); Medon cinnamopterus from Uttarakhand (Kraatz, 1859; Cameron, 1920, 1924,
1931; Kraatz, 1859; Assing, 2013c; Medon pallidus from Indes orientales (Cameron,
1931) the exact locality is not known; Ochthephilum gastrale from Assam (Fauvel,
1895; Cameron, 1931); Paederus nigricornis from Uttar Pradesh, Mizoram,
Uttaranchal, Uttarakhand, West Bengal, Sikkim and Himachal Pradesh (Bernhauer,
1911; Bernhauer and Schubert, 1912; Cameron, 1925b, 1928, 1931; Scheerpeltz, 1933,

1957; Blackwelder, 1939; Coiffait, 1978, 1982a, 1982b; Frank, 1988; Willers, 1999,
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2001a, 2001b; Thapa, 2000; Lobl and Smetana, 2004; Li et al., 2008; Nikbakhtzadeh
et al.,, 2012; Sar and Hedge, 2015; Lobl and Lobl, 2015; Sar and llango, 2016);
Pseudolathra unicolor from Assam, West Bengal, Meghalaya, Arunachal Pradesh,
Uttar Pradesh and Bihar (Kraatz, 1859; Assing, 2012d, 2013f, 2014b, 2018b, 2021a);
Micranops pallidulus from Uttarakhand (Kraatz, 1859; Cameron, 1931; Bernhauer,
1939; Frisch and Herman, 2014; Herman, 2023); Micrillus indicus from Maharashtra
and West Bengal (Eppelsheim, 1890; Cameron, 1931) and Scopaeus fulvus from
Uttarakhand (Cameron, 1931; Frisch, 2005; Herman, 2023).

Thirteen species namely, Hyperscopaeus puberulus, Lithocharis sororcula,
Lithocharis vilis, Paederus alternans, Paederus extraneus, Palaminus nilgiriensis,
Palaminus rufus, Pinobius indicus, Pinobius robustus, Pinonepalus cameroni,
Scopaeus limbatus, Scopaeus testaceus and Scopaeus velutinus were recorded for the
first time from the state of Kerala. In South India, Hyperscopaeus puberulus was
previously recorded from Tamil Nadu (Cameron, 1931); Lithocharis sororcula from
Karnataka (Kraatz, 1859; Cameron, 1928, 1931; Blackwelder, 1939; Beatty, 1944; lvie,
et al., 2008; Peck, 2009, 2010; Frank, et al., 2011; Assing, 2015a; Meurgey and
Ramage, 2020); Lithocharis vilis from Tamil Nadu (Cameron, 1931); Paederus
alternans from Karnataka and Tamil Nadu (Cameron, 1931); Paederus extraneus from
Andra Pradesh and Karnataka (Cameron, 1931, Taneja et al., 2013; Gopal, 2014);
Palaminus nilgiriensis from Tamil Nadu (Cameron, 1931); Palaminus rufus from
Tamil Nadu (Cameron, 1931); Pinobius indicus from Pondicherry (Assing 2014);
Pinobius robustus from Tamil Nadu (Cameron, 1931; Assing, 2014); Pinonepalus
cameroni from Tamil Nadu (Cameron, 1914, 1931; Assing, 2022a); Scopaeus limbatus
from Karnataka (Cameron, 1931); Scopaeus testaceus from Karnataka (Cameron,

1931); Scopaeus velutinus from Karnataka (Cameron, 1931).
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Fourteen species namely, Acanthoglossa hirta, Astenus gracelintus, Astenus
nilgiriensis Cephalochaetus brunneus, Charichirus chinensis, Lithocharis sororcula,
Medon pallidus, Micrillus indicus, Ochthephilum filum, Palaminus nilgiriensis,
Palaminus rufus, Pinobius indicus, Pinocharis genalis and Pinonepalus cameroni were
recorded only from Palakkad district. This may be due to the altitude preference of these
species to the mid-elevations. This is consistent with the study of Sabu et al., (2008)
that, mid-elevations provide favourable environment and prey resources for insects.
Eight species namely, Lobrathium badium, Medon cinnamopterus, Micranops
pallidulus, Micrillus flavescens, Ochthephilum gastrale, Oedichirus longipennis,
Paederus nigricornis and Rugilus rufescens were recorded only from Wayanad district.
This may be due to the altitude preference of these species to the high-elevations.
Twenty three species namely, Astenus melanurus, Cryptobium fulvescens,
Hyperscopaeus puberulus, Lithocharis ochracea, Lithocharis uvida, Lithocharis vilis,
Medon auripilis, Monocrypta abdominalis, Ochthephilum elephas, Ochthephilum
extraneum, Paederus alternans, Paederus extraneus, Paederus fuscipes, Paederus
sondaicus, Pinobius robustus, Pseudolathra pulchella, Pseudolathra unicolor,
Scopaeus bicuspis, Scopaeus dilutus, Scopaeus fulvus, Scopaeus limbatus, Scopaeus
testaceus and Scopaeus velutinus were recorded from the paddy fields of both Palakkad
and Wayanad districts. These results show that more than half of the collected species
were recorded from both Palakkad and Wayanad districts. This shows the ability of
most of the Paederinae species to adapt to varying climatic conditions in different
altitudes. It may also be due to habitat similarity i.e., all the collection sites were paddy
fields which lead to overlap in species composition, even across different geographic
locations. This is because similar habitats tend to provide similar environmental

conditions like the availability of prey resources that favor similar species to thrive. It
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is supported by the study of Anlas, 2021 which states that most of the Paederinae
species are predators seen in association with humid agricultural areas.

Three species namely, Astenus flavus (Kraatz, 1859), Astenus setiferides
(Newton, 2017) and Scopaeus beesoni (Cameron, 1931) were previously reported from
Tholpetty forest and Coastal plains of Wayanad (Sreevidhya and Sebastian, 2020;
Sreevidhya et al., 2021), but these species were not recorded in this study. Paederus
mussardi (Biswas and Sengupta, 1982), Paederus kuluensis (Bernhauer, 1914),
Paederus variicornis (Fauvel, 1903), Scopaeus andrewesi (Cameron, 1931), Scopaeus
obscuripes (Cameron, 1931) and Cryptobium bhattacharyyai (Biswas, 1986) were the
six species previously reported from Palakkad (Biswas, 1986; Sreevidhya and
Sebastian, 2020), but were not recorded in the present study. It may be due to varying
environmental conditions in different habitats (Ramzan et al., 2021). This study focused
on Paederinae in Paddy fields while the previous studies mentioned were conducted on

forest ecosystems and coastal plains.
5.2 ECOLOGY

The current study revealed that paddy fields serve as the optimal habitat for
Staphylinidae beetles, especially, Paederinae, indicating their preference for this
particular ecological niche. This finding agrees with the earlier research works, such as
Heinrichs and Barrion (2004) and Ghahari et al. (2009), which assert paddy fields as a
primary habitat for staphylinids. This observation underscores the significance of paddy
agroecosystems in shaping the ecological dynamics of the population of Paederinae and
highlights the potential implications for pest management strategies in paddy fields.

A total of forty five species belonging twenty two genera (Acanthoglossa- 1
species, Astenus- 3 species, Cephalochaetus- 1 species, Charichirus- 1 species,

Cryptobium- 1 species, Hyperscopaeus- 1 species, Lobrathium- 1 species, Lithocharis-
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4 species, Medon- 3 species, Monocrypta- 1 species, Ochthephilum- 4 species,
Oedichirus- 1 species, Paederus- 5 species, Palaminus- 2 species, Pinobius - 2 species,
Pinocharis- 1 species, Pinonepalus- 1 species, Pseudolathra- 2 species, Micranops- 1
species, Micrillus- 2 species, Rugilus- 1 species and Scopaeus- 6 species) were recorded
from Palakkad (37 species) and Wayanad (31 species) with 30 species from Arayakkad,
28 species from Pattambi, 21 species from Pakkam and 22 species from Ambalavayal.
This shows that highest number of Paederinae species were recorded in gap region as
compared to ghat region (Personal observation). The climatic condition prevailing in
Palakkad gap is wet (Biswas and Karanth, 2021) and Paederinae species always prefer
moist habitats (Anlas et al., 2021).

Palakkad district is known as “the granary of Kerala” and is the chief rice
producing district followed by Alappuzha and Thrissur (Kala and Leena, 2018).
Paederinae beetles are predators that prey upon planthoppers and leafhoppers seen in
association with paddy fields and Palakkad has the largest acreage of paddy cultivation
in the state and it contributes to more than 45% of the total rice production in Kerala
(Aparna et al., 2018), it may be the major reason for the high abundance and diversity
of Paederinae in Palakkad. Hence the higher abundance of Paederinae beetles in
Palakkad district can be correlated with the higher availability of prey resources in the
vast area of paddy cultivation. Additionally, the district wise analysis of wet land paddy
area for the year 2018-2019 records that, Palakkad district ranks first position with
76,942.68 Ha i.e.,38.85% of total wet land paddy area in the state (Agricultural statistics,
2020). Since the paddy field area is more in Palakkad district, the population of insect
pests of rice are more, consequently the abundance of Paederinae beetles which feed on

the pests are more in this collection site.
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The next possible reason for the high abundance and diversity of Paederinae in
Palakkad is the presence of a major break in the Western Ghats Mountain range in south
western India called “Palakkad gap”. It is almost 32 to 42 km wide and it opens the
state to the rest of the country and is perhaps the most influential factor for the
distinctive characteristics of the district, such as the climate. (Sasidharan et al., 2020).
The climate of Palakkad is therefore found to support diverse fauna of Paederinae. It is
characterized by hot summers that reach a maximum temperature of 41°C from January
to May, 242.81 mm of annual rainfall, and 228.92 rainy days (62.72% of the time)
(Jayasree et al., 2023).

According to Sert et al., (2013), the collecting altitude is an important parameter
in ecological assessments. Arayakkad in Pudussery panchayat Palakkad district is
located in Palakkad Gap which is a low mountain pass in the Western Ghats between
Coimbatore in Tamil Nadu and Palakkad in Kerala (Varada et al., 2022) and this
collection site is located 84 meters above the mean sea level; altitude of the collection
site of Pattambi is located 25 meters above the mean sea level; Collection site of
Ambalavayal is 974 meters above the mean sea level and the collection site of Pakkam
is located approximately 763 meters above the mean sea level. Arayakkad and Pattambi
in Palakkad district which comes under mid land region recorded the highest diversity
and abundance in comparision with the high-altitude region of Wayanad. This result
contradicts with the findings of Manoj et al., (2017).

Pseudolathra species was dominant in Palakkad district. This genus is found in
all zoogeographic regions, although most of the species have been recorded from the
Oriental and East Palaearctic regions (Rougemont, 2015; Assing, 2018, 2019; Li et al.,
2019). Pseudolathra pulchella was dominant in Arayakkad and Pseudolathra unicolor

in Pattambi. Peng et al., (2014); Rougemont, (2015) and Assing, (2018), stated that, P.
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pulchellaand P. unicolor are the most widespread and commonest members of the genus. These

results are consistent with the findings of the present study.

Scopaeus species was dominant in Wayanad district. It constitutes likely the most
speciose genus of this subfamily and the group is distributed throughout the tropics, subtropics
and the temperate zones and are found mainly on moist, denuded grounds like banks and
shorelands (Frisch and Narakusumo, 2023). Scopaeus limbatus was the dominant species in
Pakkam and Scopaeus testaceus in Ambalavayal. Frisch and Narakusumo (2023) also state that

Scopaeus limbatus and Scopaeus testaceus are widespread throughout the Oriental region.

There were no significant seasonal variations between the samples collected. Highest
species diversity was recorded during pre-summer season in Arayakkad and during monsoon
season in Pattambi. So, in Palakkad district the diversity was least recorded during the summer
season most probably due to the extreme heat and dryness during Summer (Kavyamol et al.,
2024). In Pakkam, the highest species diversity was recorded during Summer season and in
Ambalavayal highest diversity was recorded during monsoon season. So, the least diversity
was recorded during the Pre-summer season in Wayanad district. The average minimum
temperature recorded from the collection site during the month of January which comes under
Pre-summer season was least in comparison with Summer and Monsoon seasons (RARS,
Ambalavayal). This shows that extreme high and extreme low temperatures adversely affect
the diversity and abundance of Paederinae. These results agree with the study of Yan et al.,

(2022) on the impact of temperature change on agricultural pest.

Bray Curtis similarity values of the collection sites shows highest similarity between
Arayakkad and Ambalavayal may be due to the presence of grazing cattles over these sites as

dung is a favourable microhabitat for many insects including Paederinae (Stocker et al., 2022).
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The altitude variation of Palakkad and Wayanad is also a pivotal factor in determining
the faunal diversity and abundance. Wayanad is a high-altitude region while most areas of

Palakkad come under midland regions.

Changes in humidity have a significant impact on the distribution of arthropods and the
structure of their assemblages (Holland et al., 2007). According to Babko et al., (2020), a
decrease in humidity often leads to a decrease in the diversity of arthropods, but our findings
contradicts with Babko et al., (2020), as the average humidity of Wayanad is higher compared
to Palakkad, but the abundance and diversity of Paederinae were higher in Palakkad because
in Kerala, Palakkad district ranked first in terms of both the area of land and production of rice

(House et al., 2024).

Among the forty-five species collected from paddy fields of Palakkad and Wayanad
districts, Paederus fuscipes (Frank and Kanamistu 1987; Verma and Agarwal 2006; Toppo et
al., 2013; Ramakrishnan et al 2019); Paederus alternans (Frank and Kanamistu 1987), Paederus
extraneus (Taneja et al., 2013; Gopal 2014) and Paederus nigricornis (Nikbakhtzadeh and
Tirgari, 2008) are reported to cause dermatitis in different parts of the world. Although the
present study focused on the distribution and abundance, the presence of these beetles in the
study sites suggests a potential risk of Paederus dermatitis among agricultural workers and
residents of these areas. Paederus dermatitis is usually treated conservatively. Topical
corticosteroids are applied to minimise inflammation, oral antihistamines are used when
pruritus is present, and the afflicted region is immediately cleaned with soap and water after
contact. If secondary bacterial infections develop, topical or systemic antibiotics may be
necessary. With the right care, the majority of instances go away in one to three weeks, however

post-inflammatory hyperpigmentation may last longer (Plate 9).
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Plate 9: Paederus dermatitis A) Bullous lesions on the face
B) Linear leisons on the arm




SITE WISE ANALYSIS
Arayakkad

Arayakkad comes under Palakkad gap region. Seasonal variation in the
abundance of Paederinae species collected from Arayakkad is analyzed and there is no
significant seasonal variation between the samples collected from this site. It may be
due to the availability of prey resources and the ability of Paederine to adapt to diverse

conditions.

Among thirty species of Paederinae collected from Arayakkad, twenty species
were recorded in Pre-Summer, fourteen species were recorded in Summer and eighteen
species during Monsoon season. It may be due to the climatic conditions prevailing over
there. Highest diversity was recorded in Pre- summer season may be due to the mild
weather that supports the growth of most species (Kavyamol et al., 2024). The
population of Paederinae beetles is greatly impacted by the amount of rainfall.
Extreme weather during the summer and monsoon causes a discernible decline in the
diversity of beetles. The summer months were extremely hot and dry, which resulted in
the least diversity of these beetles throughout the collection period. These findings are
consistent with the study of Nasir et al., (2012), which states that heavy rainfall in the
Monsoon season cause suffocation of larvae and pupae in the soil, this reduces the

population of Paederus beetles during the months of heavy rainfall.
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Pseudolathra pulchella was the dominant species collected from this site. This
agrees with the study of Assing, (2018), which states that Pseudolathra pulchella is a
very common species and are frequently found at light traps.

The relationship between each species collected from Arayakkad and
meteorological data such as temperature, rainfall and relative humidity were analysed
by regression analysis. All the species collected from this site have a significant
difference either with temperature or relative humidity or rainfall or all three of these
factors. The result of linear regression analysis shows that, eighteen species namely,
Charichirus chinensis, Cryptobium fulvensiens, Lithocharis ochraea, Lithocharis
uvida, Lithocharis vilis, Medon pallidus, Monocrypta abdominalis, Paederus fuscipes,
Paederus sondaicus, Pinobius indicus, Pinobius robustus, Pseudolathra pulchella,
Pseudolathra unicolor, Scopaeus dilutus, Scopaeus fulvus, Scopaeus limbatus,
Scopaeus testaceus and Scopaeus velutinus were found to have a significant difference
due to temperature. Twenty-three species namely, Acanthoglossa hirta, Astenus
melanurus, Astenus nilgiriensis, Cryptobium fulvensiens, Hyperscopaeus puberulus,
Lithocharis ochraea, Lithocharis uvida, Lithocharis vilis, Medon auripilis, Micrillus
indicus, Monocrypta abdominalis, Ochthephilum filum, Ochthephilum elephas,
Ochthephilum extraneum, Paederus extraneus, Paederus fuscipes, Paederus sondaicus,
Palaminus rufus, Pinonepalus cameroni, Pseudolathra pulchella, Scopaeus dilutus,

S. fulvus and S. limbatus were found to have a significant difference due to relative
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humidity which was analysed by regression analysis. Result of linear regression
analysis shows that ninteen species namely, Acanthoglossa hirta, Astenus nilgiriensis,
Cryptobium fulvensiens, Lithocharis ochraea, Lithocharis uvida, Lithocharis vilis,
Medon auripilis, Monocrypta abdominalis, Ochthephilum elephas, Ochthephilum
extraneum, Paederus extraneus, Paederus fuscipes, Paederus sondaicus, Pinonepalus
cameroni, Pseudolathra pulchella, Scopaeus dilutus, Scopaeus fulvus, Scopaeus
limbatus and Scopaeus velutinus were found to have a significant difference due to
rainfall. All these results show that Paederinae population is influenced by abiotic
factors and these findings are in agreement agree with the study of Maher et al., 2022
on the influence of abiotic factors on arthropod communities.

Pattambi

Analysis of the abundance of Paederinae species collected from Pattambi
reveals no significant seasonal variation among the samples taken from this site. The
availability of prey resources and the paederine's capacity for environmental adaptation
could be the cause.

Out of twenty-eight species collected from Pattambi, twelve species were
recorded in Pre- Summer, twenty-one species were recorded in Summer and fifteen
species during Monsoon season. It may be due to the climatic conditions prevailing over
there. Highest diversity was recorded in Monsoon season may be due to the temperature
prevailing over there during this season.

When comparing the two sites in Palakkad, i.e., Arayakkad and Pattambi, high
diversity was recorded during pre-summer in Arayakkad and during Monsoon in
Pattambi. Palakkad experiences a severe summer with hot and dry climate while the

average temperature during the other seasons are almost same. Most of the Paederinae
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species cannot withstand severe hot climate and hence the diversity is least. These
findings agree with the study of Anlas et al., 2021., in which very few Paederinae
species were collected during summer season compared to other seasons.

Pseudolathra unicolor was the dominant species collected from this site. It is a
common and widely distributed species and its distribution ranges from the Himalaya
to the Oriental region (Assing 2012d, 2013f; Li et al., 2013b).

The relationship between each species collected from Pattambi and
meteorological data such as temperature, rainfall and relative humidity were examined
by regression analysis. The results of linear regression analysis shows that, twenty-five
species namely, Acanthoglossa hirta, Astenus gracelintus, Astenus melanurus, Astenus
nilgiriensis, Cephalochaetus brunneus, Hyperscopaeus puberulus, Lithocharis
ochracea, Lithocharis sororcula, Lithocharis vilis, Monocrypta abdominalis,
Ochthephilum elephas, Ochthephilum extraneum, Paederus alternans, Paederus
fuscipes, Palaminus nilgiriensis, Pinobius indicus, Pinobius robustus, Pinocharis
genalis, Pseudolathra pulchella, Pseudolathra unicolor, Scopaeus bicuspis, Scopaeus
fulvus, Scopaeus limbatus, Scopaeus testaceus and Scopaeus velutinus were
significantly influenced by temperature. Seventeen species namely Astenus melanurus,
Cryptobium fulvescens, Hyperscopaeus puberulus, Lithocharis ochracea, Lithocharis
vilis, Medon auripilis, Ochthephilum elephas, Ochthephilum extraneum, Paederus
sondaicus, Pinobius indicus, Pinobius robustus, Pseudolathra pulchella, Scopaeus
bicuspis, Scopaeus fulvus, Scopaeus limbatus, Scopaeus testaceus and Scopaeus
velutinus were found to have a significant difference due to relative humidity. Nineteen
species namely, Acanthoglossa hirta, Astenus melanurus, Cryptobium fulvescens,
Hyperscopaeus puberulus, Lithocharis ochracea, Lithocharis vilis, Medon auripilis,

Monocrypta abdominalis, Ochthephilum elephas, Paederus fuscipes, Paederus
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sondaicus, Pinobius indicus, Pinobius robustus, Pseudolathra pulchella, Scopaeus
bicuspis, Scopaeus fulvus, Scopaeus limbatus, Scopaeus testaceus and Scopaeus
velutinus were found to have a significant difference due to rainfall. The result of linear
regression analysis shows that abiotic factors has a great influence on the population of
Paederinae. This is consistent with the study of Maher et al., 2022 on the influence of
abiotic factors on arthropod communities.

Pakkam

A total of twenty-one species of Paederinae were collected from Pakkam in that,
fourteen species were recorded in Pre-Summer, thirteen species were recorded in
Summer and twelve species during Monsoon season. Analysis of the seasonal variation
in the abundance of Paederinae species collected from Pakkam shows that there is no
significant seasonal change among the samples taken from this location.

Unlike the result obtained from all other sites, highest diversity was recorded
during Summer season. This may be due to large number of grazing cattles present over
there during this season. Paederinae beetles are seen in association with cattle dung.
This study shows that cow dung is a favourable microhabitat for Paederinae and this
result are consistent with the study of Sar and Hedge, 2015 and Stocker et al., 2022.

Scopaeus limbatus was the dominant species collected from this site. In South
India, this species is previously reported from Karnataka (Cameron, 1931; Jeon and
Ahn, 2024) and it has to be noted that Wayanad shares boundary with Karnataka.
Scopaeus species feed smaller arthropods (Jeon and Ahn, 2024) which are numerously
present in paddy fields

The relationship between each species collected from Pakkam and
meteorological data such as temperature, rainfall and relative humidity were analysed.
Fourteen species namely, Cryptobium fulvescens, Lobrathium badium, Lithocharis

ochracea, Lithocharis vilis, Ochthephilum extraneum, Paederus extraneus, P. fuscipes,
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Paederus sondaicus, Pseudolathra pulchella, Pseudolathra unicolor, Scopaeus
bicupsis, Scopaeus limbatus, Scopaeus testaceus and Scopaeus velutinus were found to
have a significant difference due to temperature. Fourteen species namely, Cryptobium
fulvescens, Hyperscopaeus puberulus, Lobrathium badium, Lithocharis uvida, Medon
auripilis, Ochthephilum gastrale, Paederus alternans, Paederus extraneus, Paederus
fuscipes, Paederus nigricornis, Paederus sondaicus, Pseudolathra pulchella, Scopaeus
limbatus and Scopaeus velutinus were found to have a significant difference due to
relative humidity. Fourteen species namely, Cryptobium fulvescens, Hyperscopaeus
puberulus, Lobrathium badium, Lithocharis uvida, Medon auripilis, Ochthephilum
extraneum, Ochthephilum gastrale, Paederus alternans, Paederus extraneus, Paederus
nigricornis, Paederus sondaicus, Pseudolathra pulchella, Scopaeus limbatus and
Scopaeus velutinus were found to have a significant difference due to rainfall. These
results are in agreement with the study of Maher et al., 2022 on the influence of abiotic
factors on arthropod communities.
Ambalavayal

Twenty-two species of Paederinae were recorded in Ambalavayal. Twelve
species were recorded in Pre-Summer, fifteen species were recorded in Summer and
nine species during Monsoon season. Seasonal variation in the abundance of Paederinae
species collected from Ambalavayal is analyzed and there is no significant seasonal
variation between the samples collected from this site. Highest diversity in this
collection site was recorded during Monsoon season. It is most probably due to the high
amount of rainfall and relative humidity during Monsoon. This finding agrees with the

study of Nasir et al., 2019.
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Scopaeus testaceus was the dominant species collected from Ambalavayal. In
South India, this species is previously reported from Karnataka (Cameron, 1931) and it
has to be noted that Wayanad shares boundary with Karnataka.

According to Nasir et al., 2019, the abundance and species richness of
Staphylinidae beetles are influenced by abiotic factors. This study also analysed the
relationship between each species collected and abiotic factors i.e., temperature, rainfall
and relative humidity.

Ten species namely, Lithocharis uvida, Lithocharis vilis, Ochthephilum elephas,
Oedichirus longipennis, Pseudolathra unicolor, Rugilus rufescens, Scopaeus dilutus,
Scopaeus limbatus, Scopaeus testaceus and Scopaeus velutinus were found to have a
significant difference due to temperature. Ten species namely, Medon cinnamopterus,
Micranops pallidulus, Micrillus flavescens, Monocrypta abdominalis, Paederus
fuscipes, Paederus sondaicus, Pinobius robustus, Pseudolathra pulchella, Scopaeus
bicuspis and Scopaeus fulvus velutinus were found to have a significant difference due
to relative humidity. Five species namely, Medon cinnamopterus, Monocrypta
abdominalis, Paederus sondaicus, Pinobius robustus and Scopaeus fulvus were found
to have a significant difference due to rainfall. These findings agree with the study of
Fazal, (2012) and Maher et al., (2022) which states that, abiotic factors (temperature

and humidity) influence insect communities.
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CONCLUSION



6. CONCLUSION

This study provides the first record of Paederinae beetles from paddy fields of
Palakkad and Wayanad districts, Kerala. The most significant findings of the present
study are the 3 New reports of Paederinae species from India, 10 new reports from south
India and 13 new reports Kerala. Checklist, images, pictorial key and revised taxonomic
key up to species level of Paederinae collected from Palakkad and Wayanad is compiled
using the available literatures like Cameron, 1931; Biswas, 1986; Schomann and

Solodovnikov, 2017; Herman, 2003, Herman 2023.

6.1. TAXONOMY

o 45 species of Paederinae were recorded from Palakkad and Wayanad districts.

e Among the 45 species, 37 species of Paederinae were recorded from Palakkad and
31 species from Wayanad and 23 species from both Palakkad and Wayanad.

« Sitewise: 30 species from Arayakkad, 28 species from Pattambi, 21 species from

Pakkam and 22 species from Ambalavayal.

e 3 species namely, Medon auripilis, Micrillus flavescens and Pinocharis genalis
were recorded for the first time from India.

e 10 species namely, Lobrathium badium, Lithocharis ochracea, Medon
cinnamopterus, Medon pallidus, Ochthephilum gastrale, Paederus nigricornis,
Pseudolathra unicolor, Micranops pallidulus, Micrillus indicus and Scopaeus
fulvus were new records from south India.

o 13 species namely, Hyperscopaeus puberulus, Lithocharis sororcula, Lithocharis
vilis, Paederus alternans, Paederus extraneus, Palaminus nilgiriensis, Palaminus

rufus, Pinobius indicus, Pinobius robustus, Pinonepalus cameroni, Scopaeus
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limbatus, Scopaeus testaceus and Scopaeus velutinus were recorded for the first
time from the state of Kerala.
Checklist of species, images, pictorial key and revised taxonomic key up to species

level of Paederinae collected from Palakkad and Wayanad are also provided.

6.2. ECOLOGY

Site-wise comparison done, and the highest diversity was recorded in Arayakkad

(Palakkad district).

« No significant variation in the abundance of Paederinae between sites was observed.

o Seasonal variation of Paederinae was analysed in each collection site and no
significant seasonal variation was observed in any of the collection sites.

e The relationship between the abundance of each species collected and
meteorological data i.e., temperature, rainfall, and relative humidity were analysed
by regression analysis.

o Bray Curtis similarity values of the abundance of Padaerinae in the four different
collection sites were analysed and the highest similarity was shown between
Arayakkad and Ambalavayal.

SITE WISE ANALYSIS

Arayakkad

o Among the 30 species collected from Arayakkad, 7 were major, 14 were minor
species and 9 were rare Species.

« Pseudolathra pulchella was the dominant species collected from Arayakkad.

o Highest diversity of species in Arayakkad was recorded during Pre-summer

season.
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Pattambi
o Among the 28 species collected from Pattambi, 8 were major, 10 were minor and
10 were rare species.
o Pseudolathra unicolor was the dominant species collected from Pattambi.

« Highest diversity of species in Pattambi was recorded during Monsoon season.

Pakkam
o Among the 21 species collected from Pakkam, 5 were major, 8 were minor species
and 8 were rare species.
e Scopaeus limbatus was the dominant species collected from Pakkam.

o Highest diversity of species in Pakkam was recorded during Summer season.

Ambalavayal
e Among the 22 species collected from Ambalavayal, 6 were major, 7 were minor
species and 9 were rare species
e Scopaeus testaceus was the dominant species collected from Ambalavayal

o Highest diversity of species in Ambalavayal was recorded during Monsoon

season.
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RECOMMENDATIONS




/. RECOMMENDATIONS

The current study documented the Paederinae beetles in the Paddy fields of
Palakkad and Wayanad districts. Since the preferred habitat of these beetles is
paddy fields, this study was conducted in these fields; additional research is
required to complete the faunal inventory of these beetles from other habitats.
Species composition, abundance, diversity, seasonality, and the relationship of
each species of Paederinae with environmental factors (temperature, relative
humidity, and rainfall) were analysed in this study. More research is needed to
determine how biotic factors, such as competition for resources and interactions
with other species, affect the abundance of Paederinae.

Research on the impact of habitat fragmentation on the population of Paederinae
beetles is also advised.

Further investigations are required to find the effectiveness of Paederinae in
specific pest control scenarios and to compare them to other biocontrol methods.
Additional studies on the molecular level is also advised for a wide range of
purposes including phylogenetic analysis, understanding gene expression and
analysing the evolutionary origins of specific trait.

Some species of the genus Paederus cause skin irritation called Paederus
dermatitis. As these beetles are biological control agents, the eradication of
these beetles is not advisable, but it is necessary to find out measures for
preventing dermatitis. The main strategy to avoid dermatitis is to prevent
human-beetle interaction. Preventive sprays and insect repellents such as
Deltamethrin, Baygon 20%, and Malathion 50% are effective against these
beetles. A detailed study is required on the life table of each species to identify

which species are causing dermatitis and to find a solution to resolve this
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problem.
Further research also reveals the impact of irrigation and land use on Paederus

populations and their possible role in dermatitis outbreaks.

Studies can investigate the chemical compounds present in these beetles, such

as pederin, and their potential use in pharmaceuticals or other sectors
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Paederus nigricornis Bernhauer, 1911 from south India;
P, extraneus Wiedemann, 1823 and P, alternans Walker, 1858
(Staphylinidae, Paederinae) from Kerala
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ABSTRACT: Three vesicant beetles were reported. Paederus nigricornis Bernhauer, 1911 from south
India and, occurrence of P, extraneus Wiedemann, 1823 and P, alternans Walker, 1858 in Kerala. Taxonomic
description of each species with remarks is presented. © 2023 Association for Advancement of Entomology
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The genus Paederus is a medically important group
of rove beetles and a threat to human beings.
Around fifty species of Paederus are known to
cause Paederus dermatitis. Even though a number
of Paederus dermatitis cases have been reported
from various parts of India, taxonomic work on this
group in India is insufficient. Paederus Fabricius,
1775 is a genus of beetles under the subfamily
Paederinae of the family Staphylinidae (rove
beetles). More than 600 species of Paederus have
been described so far, among which 50 species of
Paederus beetles are known to cause Paederus
dermatitis (Veraldi et al., 2013). Paederus beetles
produce vesicant toxin, pederin causing skin
irritation (Uzunodlu et al., 2017). These beetles are
predators and are commonly found in paddy fields
and other plantations (Vineesh et al., 2022). Most
of them live in moist areas, such as at the edges of
freshwater lakes, riverine floodplains, marshes and
rice fields (Frank and Kanamistu, 1987). They are
beneficial to agriculture as they eat crop pests

* Author for correspondence

© 2023 Association for Advancement of Entomology

(Mammino, 2011). At the same time they are
harmful to humans as they cause Paederus
dermatitis. When crushed against the skin, they
release the haemolymph toxin Pederin that causes
Paederus dermatitis which is also known as spider
lick, night burn and dermatitis linearis (Nasir ez al.,
2015). Thirty five species of the Paederus are
reported from India which includes thirty one species
listed by Cameron (1931) and the four species by
Lobl and Lobl (2015) and Biswas and Sen Gupta
(1982) and this 20 species are from south India.
Paederus dermatitis is very common in tropical
regions like Kerala (Kambil, 2018). Identification
of the dermatitis causing Paederus species is
necessary, prior to taking preventive measures
against them. But taxonomic studies on this genus
are inadequate at the subgeneric and species levels
(Nikbakhtzadeh et al., 2012).

Specimens were collected during the period 2018—
2020 using Light traps from the paddy fields at
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Ambalavayal (11.6165° N; 76.2140° E) and Theneri
(11.6386° N; 76.1407° E), Wayanad district.
Collected beetles were transferred into vials
(containing 70% alcohol). All the collected beetles
were examined using Stereo Zoom Trinocular
Microscope (LABOMED - 200 MAR, CODE:-
ZM 45 TM). Specimens were identified using the
taxonomic key available in Cameron, 1931 and
verified by the photograph given in Sar and Ilango,
2016. Photographs of the specimens were taken
with a Leica MC170HD camera attached to a
Leica M205C stereomicroscope. Identified
specimens are deposited to the insect collections
of Zoological Survey of India, Western Ghats
Regional Centre, Kozhikode station.

Abbreviations used: Measurements -

TL: Total length of the specimen; AL: Antennal
Length; HL: Head length i.e., from the anterior
margin of clypeus to posterior margin of head; HW:
Head Width including eyes; PL: Pronotal length;
PW: Pronotal width; EL: Length of elytra; EW:
Width of elytra.

Paederus nigricornis Bernhauer, 1911 (Fig. 1)

Paederus nigricornis Bernhauer 1911: 61;
Bernhauer and Schubert 1912: 209; Cameron 1925:
36; id. 1928: 560; id. 1931: 47; Scheerpeltz
1933:1226; Blackwelder 1939: 112; Scheerpeltz
1957: 474; Coiffait 1978: 553; id. 1982: 33; Frank
1988: 123; Thapa 2000: 260; Willers 2001: 21; L&bl
and Smetana 2004: 611; Li et al., 2013;
Nikbakhtzadeh et al.,2012: 5; Sar and Hedge 2015:
102; Lobl and Lobl 2015: 987; Sar and [lango 2016:
234,

Specimen examined: 19, 19.ii.2020, Theneri,
Wayanad district (11.6386° N; 76.1407° E), Coll.
Kavyamol P M, Light trap.

Diagnosis: Measurements: TL: 7.13 mm; AL: 2.26
mm; HL: 0.91 mm; HW: 0.98 mm; PL: 0.93 mm;
PW:0.74 mm; EL: 1.26 mm; EW: 1.22 mm

Colour: Head, first visible and last two segments of
the abdomen black in colour; thorax and second to
fourth abdominal segments red; elytra blue;
antennae black coloured with the first two joints
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slightly testaceous; palpi and legs, including the
coxae black.

Head: Elongate, longer than broad and broader than
the thorax. The eyes prominent and the post - ocular
region almost straightly converge to the neck.
Sculpture consists of big and small punctures, the
post-ocular region with a few setae, otherwise
smooth.

Thorax: Narrow, oval and longer than broad,
impunctate at the middle, the sides sparingly and
very finely punctured with a few erect black setae.

Elytra: Slightly longer and broader than the thorax,
parallel, rather finely and not very closely punctured,
with fairly long, semi-erect, black pubescence.

Abdomen: Closely punctured at the base of the first
visible segment, elsewhere sparingly punctured, the
pubescence yellow with a few longer black setae.

Distribution: India (Kerala: Wayanad, Theneri;
Himachal Pradesh: Simla Hills; Uttarakhand:
Chakrata district Garhwal hills; Sikkim; Uttar
Pradesh: Allahabad-Ramghat; Mizoram; West
Bengal: Darjeeling, Nurbong and Mahanadi
Valleys). Elsewhere: Nepal: Sundarijal, Ramechhap:
Khimti Khola, Shivalaya; Iran (Mt. Taftan); China
(Hubei, Sichuan, Xizang,); Afghanistan; Pakistan.

Remarks: First record of dermatitis causing
Paederus nigricornis from south India.

Paederus extraneus Wiedemann, 1823 (Fig. 2)

Paederus extraneus Wiedemann 1823:13; Dejean
1833: 65; Erichson 1840: 661; Kraatz 1859: 152;
Gemminger and Harold 1868: 627; Bernhauer and
Schubert 1912: 206; Cameron 1925: 35; 1d.1931:
41; Scheerpeltz 1933: 1223; Frank 1988: 110; Taneja
etal.,2013:135; Gopal 2014: 4736.

Specimens examined: 24'Q, 19.ii.2020, Theneri,
Wayanad district (11.6386° N; 76.1407° E), Coll.
Kavyamol P M, Light trap.

Diagnosis: Measurements: TL: 6.28 mm; AL:2.51
mm; HL: 0.92 mm; HW: 0.96 mm; PL: 1.15 mm;
PW: 1.05 mm; EL: 1.62 mm; EW: 1.44 mm
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Colour: Head black, elytra blue, thorax and first
four segments of the abdomen red; antennae and
palpi dark at base; first two joints of the antennae
slightly yellowish below and dark above, the rest
black; palpi dark testaceous, the third joint black
and the mandibles black; thorax red and black
coloured scutellum; abdomen black with the first
four segments red and sternum black; legs with
black coxae.

Head: Orbicular and as broad as the thorax, rather
convex above, shining, closely and finely punctured.

Thorax: Somewhat oval and almost as broad as
the elytra, a little longer than broad, the sides a bit
rounded, narrowed behind, convex, closely and
finely punctured, middle portion without punctures.

Elytra: Hardly a fourth longer than the thorax,
closely, not very strongly punctured, slightly shining
and covered with white pubescence.

Abdomen: Abdomen with fine punctures,
pubescence long and white.

Distribution: India (Kerala: Wayanad; Theneri; West
Bengal; Andhra Pradesh; Karnataka: Manipal).
Elsewhere: Nepal.

Remarks: First record of dermatitis causing
Paederus extraneus from Kerala.
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Paederus alternans Walker, 1858 (Fig. 3)

Paederus alternans Walker 1858: 205; Gemminger
and Harold 1868: 626; Cameron 1925: 34; 1d. 1930:
332;1d. 1931: 41; Scheerpeltz 1933: 1220; id.1935:
607;1d.1965: 103; id. 1978: 196; Biswas and Sen
Gupta 1982: 150; Frank 1988:100; Willers 2001: 21;
Lo6bl and Smetana 2004: 614; Liet al., 2013: 336;
Lobl and Lobl 2015: 986.

Specimens examined: 17, 10.1ii.2018, Ambalavayal,
Wayanad district (11.6165° N; 76.2140° E), Coll.
Kavyamol P M, Light trap, 19, 19.ii.2020, Theneri,
Wayanad district (11.6386° N; 76.1407° E), Coll.
Kavyamol P M, Light trap.

Diagnosis: Measurements: TL: 6.37 mm; AL: 2.08
mm; HL: 0.908 mm; HW: 0.95 mm; PL: 0.91 mm;
PW:0.73 mm; EL: 1.3 mm; EW: 1.2 mm

Colour: Head black. Elytra blue. Last two
abdominal segments black, thorax and first four
visible segments red; antennae black, the first three
segments slightly testaceous; palpi with the third
joint black; legs black, the coxae and extreme base
of the femora testaceous.

Head: Orbicular, the post- ocular region slightly
rounded to the neck, a little broader than the thorax,
with a few small setiferous punctures.

Fig. 1 Paederus nigricornis
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Fig. 3 Paederus alternans

Thorax: Convex, ovate and longer than broad, not
much narrowed behind, smooth along the middle,
the sides with fine setiferous punctures.

Elytra: Slightly broader and about a third longer than
the thorax, parallel, rather finely and not very closely
punctured having fine greyish semi-erect
pubescence.

Abdomen: Finely and scarcely punctured, finely and
sparingly pubescent with a few long black setae.

Distribution: India (Kerala: Wayanad; Ambalavayal,
Theneri; Himalaya; Karnataka: Kanara; Tamil
Nadu: Nilgiri Hills). Elsewhere: Sri Lanka
(Colombo, Maskeliya); Myanmar (Kawkareik:
Pegu, Annam, Tonkin); China (Guangxi, Hainan);
Vietnam (Tonkin).

Remarks: First record of dermatitis causing
Paederus alternans from Kerala.
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ABSRACT: Species composition, abundance, and seasonality of Paederus in the paddy fields of the
Malabar region, Kerala, India, are analysed. Among the five species of Paederus beetles collected from
Malabar, four are known to cause dermatitis. Paederus sondaicus Fauvel 1895 was the dominant species
in the paddy fields of the Malabar region. Regional variation in the species composition, abundance, and
seasonality of species was observed. P. sondaicus was dominant in Wayanad and Palakkad, P, fuscipes
Curtis, 1826 in Malappuram and Kozhikode and P, extraneus Wiedemann, 1823 in Kannur. A modified
taxonomic key for identification of Paederus beetles in Kerala is provided.
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INTRODUCTION

Paederus Fabricius, 1775 is a genus of Rove beetle
belonging to the subfamily Paederinae of the family
Staphylinidae, with more than 622 species distributed
in all continents except Antarctica (Zargari et al.,
2003; Mammino, 2011). In general, species of
Paederus inhabit moist environments such as
marshes, edges of freshwater lakes, river banks,
and crop fields (Frank and Kanamitsu, 1987).
Paederus species are nocturnal in habit, remain
under bark, stones, soil, litter during day time (Frank
and Kanamitsu, 1987; Nasir ef al., 2012; Bong et
al., 2012). There are predators on soft bodied
insects; soil nematodes and hence act as biological
control agents (Frank and Kanamitsu, 1987, Bong
et al., 2015, Maruthadurai et al., 2022). Large

* Author for correspondence
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populations of Paederus have been recorded from
agricultural habitats which make them beneficial
due to their feeding on insect pests of major crops
and fodders (Devi et al., 2003), particularly insect
pests like Heliothis armigera Hiibner, 1808; Aphis
gossypii Glover, 1877; Earias vittella Fabricius,
1794; Spodoptera litura Fabricius, 1775;
Marasmia patnalis Bradley, 1981; Aphis glycines
Matsumura, 1917 and many dipterous and other
arthropods (Berglind et al., 1997; Krakerb et al.,
2000; Devi et al., 2003). However, the benefits
provided by species of Paederus are annulled by
the problems they cause for humans (Bong et al.,
2015). When a beetle is brushed vigorously over
the skin or crushed, a toxic haemolymph containing
Pederin is released those leads to localized blistering
(Kitisin and Sukphopetch, 2021) and inflammation
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referred as Paederus mediated dermatitis also
called linear dermatitis, dermatitis linearis, Nairobi
fly dermatitis, spider-lick, whiplash, Blister beetle
dermatitis (Zargari et al., 2003; Mullen and Durden,
2009). P. fuscipes is reported to cause Paederus
dermatitis in Kerala (Ramakrishnan et al., 2019).
Eleven species of Paederus are recorded till now
from Kerala including three species recorded by
Cameron (1931) and Kavyamol et al. (2023), and
there is no recent taxonomic analysis of the
Paederus beetles in the paddy fields of the Malabar
region. Present study was undertaken to identify
the species of Paederus beetles in Malabar region
and to generate baseline ecological data of
Paederus beetles in Malabar region.

MATERIALS AND METHODS

Sampling for ecological studies: During 2018—
2019 light traps (SAFS ltrap 01 B) were used to
sample Paederus beetles. Ten light traps were
placed at a distance of 100 meters within a paddy
field and monthly collections were made from
Palakkad (10.6726° N, 76.7531° E), Malappuram
(10.9015° N, 76.1904° E), Wayanad (11.6165°N,
76.2140°E), Kozhikode (11.4146°N, 75.9363°E) and
Kannur (11.7481°N, 75.4929°E). Thus, thirty
samples were collected from each site during Pre-
summer (December, January, February/Pre-
harvesting), Summer (March, April, May/
Harvesting) and Monsoon (September, October,
November/ Post-harvesting) seasons. Traps were
operated from 6pm to 7am the next day. Trapped
beetles were collected and transferred into vials
containing 70% alcohol. Beetles collected were
examined under a Stereo Zoom Trinocular
Microscope (LABOMED — 200 MAR, CODE:-
ZM 45 TM). Specimens were identified with the
help of keys provided by Cameron (1931).
Photographs were taken with a Leica MC170HD
camera attached to a Leica M205C
stereomicroscope.

Species abundance data was tested for normality
with Anderson-Darling test and opted parametric
tests for further analysis. Shannon diversity index
was calculated to analyse the diversity of Paederus
beetles in different seasons at different collection
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sites. Two- way ANOVA followed by Tukey’s test
was done to compare the species abundance
between habitats and seasons. All statistical
analyses were done using PAST software version
3.15 (Hammer et al., 2001). For all analyses,
significance was determined at P<0.05.

RESULTS AND DISCUSSION

Overall Species composition, abundance and
distribution: Five species of Paederus were recorded
in the paddy fields of Malabar region (Plate 1). Among
these, P. sondaicus Fauvel 1895 was the dominant
(F=97.72;P<0.0001) (Fig. 1). Tukey’s comparison
examined whether there is any possible difference
between the mean of all possible pairs and found
that, P. sondaicus showed difference in abundance
with that of P, alternans Walker, 1858, P. extraneus
Wiedemann, 1823, P. nigricornis Bernhauer, 1911
and P. fuscipes Curtis, 1826 (Table 1).

Site wise Species composition, abundance and
distribution: Variation in species composition and
abundance in different localities was recorded.
Highest diversity was recorded in Wayanad. Five
species were recorded from Wayanad and P.
sondaicus as the dominant there (F= 89.07; P<
0.0001). Comparison of the abundance of species
collected from Wayanad found that P. fuscipes
showed difference in abundance with that of P.
sondaicus (P< 0.05), P. alternans (P< 0.0001), P.
extraneus (P<0.0001), P. nigricornis (P<0.0001);
P, sondaicus showed difference in abundance with
that of P. alternans (P<0.0001), P. extraneus
(P<0.0001), P. nigricornis (P< 0.0001) (Table 2, 3).

Three species of Paederus were recorded from
Malappuram and P. fuscipes was dominant here
(F= 125.8; P< 0.0001). Tukey’s comparision
indicates that in Malappuram, P. fuscipes showed
difference in abundance with P. sondaicus (P<
0.0001) and P. alternans (P< 0.0001); P.
sondaicus showed difference in abundance with
that of P. alternans (P< 0.0001). Two species of
Paederus were recorded from Palakkad and P.
sondaicus was the dominant species (F=691.9; P<
0.0001). Tukey’s test compared the abundance of
that species and found that in this site, there is a
difference in abundance of P. fuscipes with that of
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Fig. 1 Abundance of Paederus beetles collected from Malabar region
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Fig. 2 Seasonality of Paederus beetles collected from Malabar region Pre-summer (December, January,

February); Summer (March, April, May); Monsoon (September, October, November)
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Paederis alternans

Lagderis exmaneis
Plate 1. Spicies recorded in paddy fieds of Malabar region

P. sondaicus (P< 0.0001). Three species of
Paederus were recorded from Kozhikode and P,
fuscipes was the dominant species (F=167.8;
P<0.0001). Tukey’s comparision results that, P.
fuscipes has shown a difference in abundance with
P sondaicus (P< 0.0001), P. nigricornis (P<
0.0001); P. sondaicus has shown a difference in
abundance with P. nigricornis (P< 0.0001). Two
species of Paederus were recorded from Kannur
with P. extraneus as the dominant one (F= 5.987;
P< 0.05). Comparison of abundance of species
collected from Kannur indicated that there is a
difference in abundance between P extraneus
and P. fuscipes (P< 0.05).

All species were not recorded from all collection
sites. P. alternans was recorded only from
Wayanad and Malappuram; P. fuscipes were
captured from all the five collection sites i.e.,
Palakkad, Malappuram, Kozhikode, Kannur and
Wayanad; P. sondaicus from all the collection sites
except Kannur region; P. extraneus from Wayanad
and Kannur; P. nigricornis from Kozhikode and
Wayanad. The highest overall abundance
(Mean+SD) of the total Paederus beetles was
recorded at Palakkad followed by Wayanad.

Overall Seasonality: P. fuscipes (P< 0.0001), P.
sondaicus (P< 0.0001), and P. alternans (P<
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0.001) showed high dominance during pre- summer
(December, January and February) in Malabar
region. Tukey’s test for seasonal comparison of the
dominant Paederus species indicated that, there
was a significant variation of the abundance of P.
fuscipes between all the three seasons (Table 4).

Site-wise Seasonality: Paederus beetles showed
seasonality in abundance with high dominance
during pre- summer season in all the collection sites
(Fig. 2). P. sondaicus (P<0.05), P. extraneus (P<
0.001) and P. nigricornis (P< 0.01) showed
seasonality with high abundance during the pre-
summer in Wayanad. Likewise, among the three
species recorded from Malappuram, P. fuscipes
(P<0.0001) and P. sondaicus (P< 0.001) showed
seasonality in abundance. The average number of
all species collected from Palakkad has shown
significant seasonal variation i. e., P. fuscipes
(P<0.0001) and P. sondaicus (P<0.0001) have
shown seasonality in abundance. Similarly, in
Kozhikode P. fuscipes (P< 0.0001) and P.
sondaicus (P< 0.0001) showed seasonality in
abundance. From Kannur, P. extraneus showed
seasonality in abundance (P< 0.05). Two-way
ANOVA was done to compare the abundance of
Paederus beetles irrespective of species, between
different habitat (collection sites) and seasons.
There was a significant variation in Paederus beetle
abundance between different habitats (F=4.41;
P<0.05) but there was no significant variation
between the seasons (F=2.87; P>0.05).

As per literature references, a total of 11 species
of Paederus are reported till now from Kerala
(Table 5). A toxonomic key for the identification of
these species is prepared.

Key to the Paederus species of Kerala (modified
from Cameron, 1931)

1 Unicolorous species with reddish yellow

colour............oeceviivvivnennnnenn.... P pallidus
Species multicolored..........ccooeevreerienrennnnne 2
2 Elytrareddish.......c.ccoeeviiiinennnnns P. mussardi
Elytra bluish or blackish............cccceecverivrrnnene 3

3 Elytra vertically impressed near lateral
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Table 1. Tukey’s table (Studentized range statistic) the
comparison of total Paederus species collected from

Malabar region
Species name Qvalue | Pvalue
P, fuscipes/P. sondaicus 7.87 <0.0001
P, fuscipes /P. alternans 13.56 <0.0001
P, fuscipes /P.extraneus 13.15 <0.0001
P, fuscipes /P. nigricornis 1344 <0.0001
P. sondaicus /P. alternans 2143 <0.0001
Psondaicus /P. extraneus 21.02 <0.0001
P. sondaicus/P. nigricornis 21.31 <0.0001
P, alternans/P.extraneus 0.42 >0.05
P alternans/P. nigricornis 0.12 >00.5
P extraneus/P. nigricornis 0.29 >0.05
MATZINS. ..ottt P. loebli
Elytra without vertical impression.................... 4
4  Apterous, head red..........c.cc.e..... P. hingstoni
Winged, head black, blue or blueblack............. 5
5 Head black......ccooeeriiiniiiniiiiiiiiiniiece 7
Head blueblack...........cccooivviiininiiiininne. 6
6 Legs including the coxae entirely
black......ooveviiiiiiiiie P. kuluensis

Legs with at least the coxae reddish
DrOWN...cevviiiiiiiiiiiee e P, variicornis

7 Legs wholly dark brownish black including the

COXAC.nvrererrrerereseaeseseseseestteaeaese st tseseeacaesesesesees 8
Legs in part at least testaceous....................... 9
8 Post- ocular region almost
rounded........cocceriiiiiinieie P extraneus

Post-ocular region straightly converging to the
NECK..uviiiiiiiieeiiee et P nigricornis

9 Legs black, the coxae and extreme base of the
femora reddish yellow................... P alternans

Legs almost yellowish and anterior femora
entirely testaceouUS.......ccvvevrvveeerrieeriieeennennn 10

10 Larger (>9mm). Last joint of antennae
teStACEOUS. .evveneiireiirieciieieiee P. sondaicus
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Smaller (<7.5mm). Last joint of antennae
CcONCOlOroUS. .....vvvieeeiiiireeeiiieeee, P fuscipes

The high abundance of Paederus beetles, in paddy
fields, is closely linked to their role as natural
predators that coexist with numerous agricultural
pests (Bong et al., 2015). Specifically, proximity to
paddy fields is a pivotal factor in the outbreak of
Paederus beetle dermatitis (Coondoo and Nandy,
2013). The current study further revealed that
paddy fields serve as the optimal habitat for
Paederus beetles (Frank and Kanamitsu, 1987;
Bong et al., 2015), indicating their preference for
this particular ecological niche.

Among the five species of Paederus collected from
paddy fields of Malabar region, the following species
are known to cause dermatitis in different parts of
the world: P. fuscipes (Frank and Kanamistu 1987;
Verma and Agarwal 2006; Toppo et al., 2013;
Ramakrishnan et al 2019); P. alternans (Frank and
Kanamistu, 1987), P. extraneus (Taneja et al.,
2013; Gopal 2014) and P nigricornis
(Nikbakhtzadeh and Tirgari, 2008).

Of the five different study areas of Malabar, the
highest abundance was recorded in Palakkad and
the highest diversity was recorded in Wayanad, as
these two places have the largest area under paddy
cultivation as compared to other collection sites
(Agricultural Statistics, 2020; Jankielsohn, 2023).
According to the Kerala Water Resource
Information System (KWRIS 2018-2019), the
annual rainfall of Palakkad and Wayanad is less
compared to Kannur, Kozhikode and Malappuram,
which is the second possible reason for the high

Paederus beetles in the paddy fields of Malabar region, Kerala, India.

abundance of Paederus beetles in Palakkad and
high diversity in Wayanad since heavy rainfall
adversely affect the survival of Paederus beetles
(Nasir et al., 2012).

During the pre-summer season with mild and
moderate weather, there was a noticeable rise in the
number of Paederus beetles (personal observation).
The amount of rainfall significantly affects
the Paederus beetle population. There is a
noticeable decrease in Paederus beetles in summer
and monsoon with extreme climatic conditions.
Intense heat and dryness were noticed during the
summer season, which lead to low abundance
of Paederus beetles in this period of collection.
Previous study results from Pakistan, recorded that,
heavy rainfall in the monsoon season causes
suffocation of larvae and pupae in the soil, and it
reduces the population of Paederus beetles during
the months of heavy rain (Nasir et al., 2012). This
study results also substantiate the negative influence
of heavy rainfall on abundance of Paederus beetles.

The abundance of Paederus beetles was strongly
influenced by the various stages of Paddy cultivation
(Maryam et al., 2017). Similarly, this study
reaffirmed that the different paddy cultivation
stages significantly impact the number
of Paederus beetles, as they were prevalent during
the milky grain stage of rice crop (pre-summer
season), when insect pests like planthoppers and
leathoppers pose a significant threat to rice
plant. Paederus beetles are predators of these
insect pests (Frank and Kanamistu 1987;
Kartohardjono,1988) and the availability of their food
sources increased their population density at this

Table 2. Seasonal Abundance data (mean + SD) of Paederus species from the study sites

. s WAYANAD MALAPPURAM PALAKKAD KOZHIKODE KANNUR
PeCIsSmmE s s M |ps |s M |5 |s M |PS |s M |BS |5 |M
P alemars | 0920.7| 08=07 | 05206 | 1209 | 07206| 020 |00 |00 |00 |0=0 |00 |0=0 |00 |00 | (0=0
P fiscioes | 67240| 55237 | 48532 | 58228 522 | 16209 10.1234 | 66223 | L1211 | 53219 | 47215 | 26513 | 08205 | 0.7205 | 05203
P sondgicis | 8625.1| 12242 [ 52237 | 32001 | 2214 | 1120731734 249543 | 2917|3712 | 3214 | 2211 |00 |00 | 020
P eaness | 14209| L1206 [06:05 |00 |0:0 |00 |00 |00 |00 |0:0 |00 |00 | 12:07|09207] 0703
P.nigricarnis | 1106|1205 | 0605 [020 |00 |00 |00 |00 | 0=0 |08206 | 06=05]05203| 020 |00 | 020

PS= Pre- summer, S= Summer and M=Monsoon
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Table 3. Shannon Diversity Index of different sites in different seasons

Seasons Wayanad Malappuram Palakkad Kozhikode | Kannur
Overall 1.219 0.8709 0.5403 0.9071 0.6809
Pre-summer 1.229 0.9044 0.5529 0.9013 0.6768
Summer 1.239 0.8551 0.5141 0.8854 0.6829
Monsoon 1.167 0.673 0.5939 0.947 0.684

stage (Bong et al., 2013). The lowest number
of Paederus beetles during the monsoon season
may be due to the aftermath of the Kerala flood in
August 2018. P. fuscipes was the only species
found in each of the five collection sites. According
to Frank and Kanamistu 1987, P. fuscipes is a
widely distributed species, and from central Asia
its range extends west to the British Isles, east to
Japan, and southeast to Australia. Its habitats range
from cultivated, irrigated fields to marshes and
riverbanks. The results of this study are consistent
with the especially wide distribution of P. fuscipes
and its adaptability to nearly every environment. P
fuscipes, P. sondaicus and P. alternans have
shown seasonality in abundance in Malabar region,
however, P. nigricornis and P. extraneus showed
no seasonality. It might be because of the fewer
number of P. nigricornis and P. extraneus in the
collection.

Table 4. Tukey’s table showing the seasonal comparison of
species collected from Malabar

Species 'Seasons Q value| P value
P fuscipes | Pre-Summer/Summer | 4.677 | <0.01
Pre-Summer/Monsoon | 13.75 | <0.0001
Summer/Monsoon 9.07 |<0.0001
P. sondaicus | Pre-Summer/Summer 2.69 |>0.05
Pre-Summer/Monsoon | 9.77 | <0.0001
Summer/Monsoon 7.08 | <0.0001
P. alternans | Pre-Summer/Summer 1.51 |>0.05
Pre-Summer/Monsoon | 5.76 | <0.001
Summer/Monsoon 426 |<0.01

Pre-summer (December, January, February); Summer (March,

April, May); Monsoon (September, October, November)

According to reports (Singh and Ali, 2007,
Kumaraguru et al., 2022) P. melampus is the most
common species found in India. Contrary to the
former report, P. sondaicus was found to be the
predominant species in the Malabar region.
Although P. sondaicus was already reported from
Silent Valley, Kerala (Biswas, 1986), additional
research on the abundance and seasonality
of Paederus species need to be conducted in
Kerala.
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and prey ingestion behaviors of the spider.

The term kleptoparasitism is used to describe the stealing of nest material or prey of one animal by
another. Foraging and food handling behaviors of social spiders increase the vulnerability to klepto-
parasitism. Kleptoparasites of the social spider Stegodyphus sarasinorum Karsch 1891 were identified
based on the observations done in the field. Four species of spiders and two species of ants were
observed as kleptoparasites and collected from the nest and webs of this social spider. The ants were
found to be the most dominant among them. The influence of a facultative kleptoparasitic ant, Oecophylla
smaragdina on the foraging behavior of S. sarasinorum was studied in laboratory conditions. The
experiments suggested that the web building behavior of S. sarasinorum was influenced by the exposure
to ants. However, exposure to ants caused no significant effect in the prey capture, handling time of prey

Key words: Social spider, Ecology, Kleptoparasites, Ants, Prey capturing behavior.

BACKGROUND

Kleptoparasitism is a type of feeding behavior,
in which one animal steals the food or prey captured
by another animal. Kleptoparasites feed on prey which
could not be obtained by themselves without time and
effort. There are chances for the kleptoparasites to be
injured by the host organism (one being stolen from)
when the latter defends its prey. Kleptoparasitic behavior
is seen in a diverse array of taxa including marine
invertebrates (Zamora and Gomez 1996; Morrissette
and Himmelman 2000), spiders and insects (Higgins
and Buskirk 1988; Field 1992), birds (Brockmann and
Barnard 1979), large carnivores (Packer and Ruttan
1988) and primates (Di Bitetti and Janson 2001).

Susceptibility to kleptoparasitism is affected by
various characteristics of the organism’s behaviors
include foraging and food-handling behaviors
(Brockman and Barnard 1979; Giraldeau and Caraco

2000). Kleptoparasites depend on high-quality food
and it is available to them due to prolonged handling
(Giraldeau and Caraco 2000). Lastly, the more
conspicuous the hunting and food handling behaviors,
the easier it is for the potential thieves to identify the
opportunities for exploitation.

Among spiders, web-building spiders are frequent
targets of kleptoparasites (Vollrath 1987). Web-building
spiders are relatively sedentary, sit-and-wait type of
predators and capture prey that is often larger than
themselves and that takes time to consume. They usually
store many prey items in the web or nest for future
consumption (Champion de Crespigny et al. 2001).
Social spiders built large sized web and capture large
sized prey cooperatively. Due to these behaviors, social
spiders are also an attractive resource for kleptoparasites.

A few species of spiders act as kleptoparasites
along with insects like some scorpionflies (Thornhill
1975) and ants (Henschel and Lubin 1992; Pasquet et

Citation: Drisya-Mohan OM, Kavyamol P, Sudhikumar AV. 2019. Effect of kleptoparasitic ants on the foraging behavior of a social spider
(Stegodyphus sarasinorum Karsch, 1891). Zool Stud 58:3. doi:10.6620/2S.2019.58-03.
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al. 2007). The spiders which regularly steal food from
other species of spiders, i.e., kleptoparasitic spiders,
are known to occur in five families. As ants can rapidly
recruit a large number of individuals and by patrolling,
ants are likely to be the most prominent kleptoparasites
(Henschel 1998; Holldobler and Wilson 1983).
Moreover, ants can also become predators, particularly
in spider broods (Schneider and Lubin 1997). If
kleptoparasitism shown by ants is a sufficiently serious
risk to spiders, adaptive responses by spiders should be
observed to lower the risk.

Although most of the studies have dealt with the
diversity, evolution, and behavior of kleptoparasites,
the knowledge about its effect on the web-building and
foraging behavior of social spiders are insufficient,
due to lack of studies except a few (Cangialosi 1990;
Leborgne et al. 2011). A pioneering study conducted
by Leborgne et al. (2011), showed that in Eresid sub-
social spider, Stegodyphus lineatus kleptoparasites
negatively influenced the web building behavior
and was independent of the success in the spider’s
previous foraging. According to the accepted theory
in spiders, non-territorial permanent-sociality is
derived evolutionarily from a sub-social state and is
evolutionarily restricted by genetic or ecological factors
(Aviles 1997). Since there is a difference between social
and sub-social spiders a detailed examination was done
on the influence of kleptoparasites on web building
as well as foraging behavior of social spiders. So this
study was conducted on the social spider, Stegodyphus
sarasinorum, Karsh 1891 (Araneae: Eresidae) which
is commonly known as the Indian cooperative spider.
This spider exhibits communal predation and feeding,
where individual spiders live in large cooperatively built
colonies with a nest or retreat made of silk, and woven
using twigs, leaves, food carcasses and a sheet web for
prey capture.

The present study identifies the kleptoparasites of
S. sarasinorum in the natural colonies at Christ College,
Irinjalakuda, Kerala, India. The influence of facultative
kleptoparasitic ants on web-building and prey capturing
behaviors of S. sarasinorum was also studied.

MATERIALS AND METHODS
Study Area

The study site was in the Christ College campus
(10°21'N 76°12'E), located in Irinjalakuda town of
Thrissur district, Kerala, India. Colonies of Stegodyphus
sarasinorum are widely distributed in the campus (Fig.
1) and are found on the branches of plants such as
Eugenia uniflora (Fig. 2A), Acacia disparrima, Acacia
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sp., Tamarindus indica, Artocarpus heterophyllus and
Nigeria grass (Pennisetum pedicellatum).

Kleptoparasites of S. sarasinorum

The nests of the spiders were examined in
its habitat at different locations of Christ College
campus; covering both winter and summer seasons. S.
sarasinorum thrives on shrubs and the lower branches
of tall plants. Kleptoparasites were collected by hand as
follows. The specimens were collected by leading them
into glass tubes containing alcohol with the help of a
brush dipped in alcohol. The collected spiders and non-
spider kleptoparasites were preserved in 70% alcohol.

The collected specimens were then taken to the
laboratory and examined under Magnus MSZ TR stereo
microscope for taxonomic identification. Kleptoparasitic
spiders were identified with the help of available
literature (Sebastian and Peter 2009; WSC 2018) and
kleptoparasitic ants were identified using the catalogue
of ants (Bolton et al. 2007) and AntWeb online database
(2017, http://www.antweb.org). The specimens are
housed in the reference collection maintained at the
Centre for Animal Taxonomy and Ecology, Department
of Zoology, Christ College, Irinjalakuda, Kerala, India
(ID — CATE0306).

Effect of exposure of ants on web building
behavior of S. sarasinorum

S. sarasinorum was collected from Christ College
campus. Adult and subadult females were used for
this study. Spiders (two groups, 30 spiders each) were
introduced into the 45 % 30 x 30 cm enclosures (Fig. 2B)
made up of nylon mesh and wooden reapers (Wooden
sticks used for making the frame of the enclosure).
Twigs and wet cotton were placed in the enclosure
which facilitates web building and maintains moisture
content in the enclosure respectively. Grasshoppers
(Chortopaga viridifasciata (0.22 + 0.008 g), Oxya hyla
intricata (0.13 £ 0.007 g), and Neorthacris simulans
(0.28 + 0.014 g)) were collected from the field and
grown in an artificial terrarium (60 x 30 x 30 cm) and
they were used as prey for the spiders. Two similar-
sized grasshoppers were given to each group daily in
order to homogenize the feeding status (We observed
the influence of feeding status and exposure of ants).
After 5 days, the first group received two grasshoppers
(“fed”) while the second group received no prey
(“fasted”) over the next 4 days.

These two groups were again subdivided into
two sub-groups (15 spiders each). The facultative
kleptoparasitic ants, Oecophylla smaragdina (K)
were collected from Christ College campus and 10
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ABSTRACT

Objectives: Paederus fuscipes and Luprops tristis constitute Kerala’s two most notorious home-invading
arthropod pests. To control their infestations, indoor application of pesticides is commonly practiced,
which is detrimental to human health and the environment. This study explores the bioactive properties
of plant essential oils as a control agent against them.
Methods: We analyzed the constituents of oils, their repellence, and fumigant toxicity against P. fuscipes
and L. tristis. The constituents and the bioactive compounds in oils were analyzed using Gas
Chromatography-Mass spectroscopy analysis. For the evaluation of the repellence activity of the plant
essential oils- two choice bioassays were performed, where the control was treated with acetone, and
the test contained a mixture of oil in acetone (0.1 pl/cm?). Fumigant toxicity of oils was done by no choice
bioassay (0.1 pl/ml air). To determine the potency of the oils, lethal concentration 50 (LCso) was deter-
mined; LCso refers to the concertation of a substance in the air required to kill 50 % of the test animals
over a period of time. LCsy of cinnamon oil no choice assay with 0.04 pl/ml, 0.06 pl/ml, 0.08 pl/ml,
0.1 pl/ml and 1.2 pl/ml concentration was performed.
Results: Of the three plant essential oils, turmeric oil was the best repellent against both P. fuscipes
(86.66 + 11.54) and L. tristis (40 + 20). Cinnamon oil showed the highest activity as a fumigant with
100 % and 73.33 + 46.18 % mortality in P. fuscipes and L. tristis after 8 h of exposure. The analysis of
the constituents indicated the presence of over 63 different chemical compounds in the three oils. The
three plant essential oils tested showed insect deterrent activity, with turmeric oil as the best repellent
and cinnamon oil as the best fumigant against pests.
Conclusions: The activities shown were significant enough to be used to replace/add to the conventionally
used pesticides, especially in indoor settings. These oils in themselves or by isolating the specific com-
pounds could pave the way to developing more effective and greener pest control methods.
© 2022 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

* Corresponding author.
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1. Introduction

The Malabar region in Kerala, which forms a part of the global
biodiversity hotspot of Western Ghats has been undergoing radical
changes in its land-use patterns and consequent loss of biodiver-
sity and ecological balance of the system (Shochat et al., 2010;
Jha et al., 2000). With the increased invasion of human settlements
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and land conversion, the disruption in the balance is manifested in
many evident patterns; a prominent one is the increased invasion
of pests. Even though humans and arthropods have been sharing
homes since ancient times, the unprecedented encroachment of
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human settlements into the wild has resulted in the reciprocal
invasion of arthropod pests into human houses (Bertone et al.,
2016). The darkling beetles (Luprops tristis) and the acid fly (Pae-
derus fuscipes) are the most notorious arthropod pests that have
invaded human residents in the Malabar region. The former is a
nuisance pest invading the residential areas close to rubber planta-
tions, whereas the latter is a health pest associated with a derma-
tological condition called Paederus dermatitis (Sabu et al., 2008;
Bong et al.,, 2012).

Luprops tristis (Coleoptera: Tenebrionidae) is a litter-dwelling
darkling beetle, which has been reported to invade the residential
areas close to rubber plantations in large numbers following short
spells of summer rains (Abhitha et al., 2010). The invasion occurs in
numbers ranging from 0.5 million to 4.5 million, after which they
enter into an extended period of dormancy lasting up to 9 months
(Sabu et al., 2008). Although the beetle in itself is harmless when
stressed, it releases an odorous phenolic substance which, if it
comes in contact with skin can cause burns. The heavy infestation
has also caused many residents to abandon their homes because of
the invasion of L. tristis.

P. fuscipes or the acid fly is a health pest. It neither bites nor
stings, but accidental brushing or crushing causes them to release
the toxin Pederin, and this potent vesicant causes Dermatitis lin-
earis in humans (Frank & Kanamitsu, 1987). This toxin is more
potent than cobra venom and belongs to a class of anti-tumor com-
pounds produced by an uncultivable strain of Pseudomonas aerug-
inosa (Frank & Kanamitsu, 1987). These beetles are voracious
predators found in paddy, rice, and other plantations. They exhibit
positive phototaxis and invade houses and residential areas in aca-
demic buildings (Frank & Kanamitsu, 1987). Recently these infesta-
tions are on the rise and have even caused the temporary closure of
educational campuses in Malabar (Personal observation).

Management of these pests at their breeding grounds is com-
plex and hence mostly, control at the site of infestation is mainly
practiced by indoor application of broadscale pesticides. In most
cases, these only provide temporary relief lasting hardly a week
but affect the long-term health of the residents and the environ-
ment through pesticide accumulation. Pesticide poisoning is
blamed for the death of thousands every year, not only do they
cause direct mortality but has been associated with various types
of cancer and neurological diseases such as Alzheimer’s, Parkin-
son’s, metabolic syndromes like- malnutrition, atherosclerosis,
inflammation, pathogen invasion and susceptibility to infectious
diseases (Lushchak et al., 2018). So more often than not for the con-
trol of nuisance pests, applying pesticides does nothing more than
deteriorate the health of the residents. India is a country with
abundant traditional ecological knowledge and efficient traditional
medicinal practices and medicines (Kumar et al., 2007). Several
such plants endemic to the Indian subcontinents are now being
explored for their bioactive properties (Mukherjee et al., 2007).
Although in the literature, there have been a few attempts at eval-
uating the insect deterrent properties of plant essential oils against
P. fuscipes, which have produced promising results (Zhang et al.,
2016, Gaffari et al., 2016). But these studies have not incorporated
the endemic plants from Indian subcontinent. And there have been
no published records for the same in the case of L. tristis.

The current study aims to explore the insect deterrent activity
of three traditional medicinally used plants Neem (Azadirachta
indica), Cinnamon (Cinnamomum zeylanicum), and Turmeric (Cur-
cuma longa) against the home invading nuisance pests of Kerala,
Paederus fuscipes and Luprops tristis. We focus mainly on the repel-
lence and fumigant toxicity properties of three traditional medici-
nally used plants Neem (Azadirachta indica), Cinnamon
(Cinnamomum zeylanicum), and Turmeric (Curcuma longa) against
the home invading nuisance pests of Kerala, Paederus fuscipes and
Luprops tristis. The analysis of the bioactive constituents of the
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essential oils of these plants could further be used to improve
the formulation of the currently used pesticides making them less
toxic to humans and increasing their efficacy against the target
organisms.

2. Methodology
2.1. Plant essential oils

Hydro-distillate plant essential oils were procured from Akay
Flavours and Aromatics Pvt. Itd., Kerala, India. The plant’s essential
oils included Neem (Azadirachta indica), Cinnamon (Cinnamomum
zeylanicum), and Turmeric (Curcuma longa).

2.2. Insect sampling

2.2.1. Paederus fuscipes

The live specimens of Paederus fuscipes were collected by hand
picking from banana plantations in Kodiyammel, Malappuram
(11°13'N 75°55’E), located 925 m from Chaliyar River. The col-
lected samples were kept in an insectarium in the Entomology
lab of PG and the Research Department of Zoology, St Joseph’s Col-
lege, Devagiri. The dimensions of the glass insectarium were
70 x 30 x 35 cm, maintained at a temperature of 29 + 3 °C and rel-
ative humidity of 72 + 4 %. A 12 h: 12 h (L:D) photoperiod was
observed. The rearing method was adopted by Schmidt, (1999).
The rearing container was lined with soil up to a height of 3 cm,
and about 500 g of dried litter was placed over it. The container
was also provisioned with a test tube (20 ml) filled with water,
plugged with cotton, and placed horizontally to act as a water
source for the beetles. A 5 ml mixture of honey and water (1:1)
and killed American cockroaches (Periplaneta americana) were pro-
vided as a food source (Bong et al., 2012). New food was provided
every-three days.

2.2.2. Luprops tristis

Live specimens of newly invaded predormancy of Luprops tristis
were collected from St Joseph’s College, Devagiri (11°15'N
75°50'E). Insects were maintained at optimum conditions in an
earthen pot at temperature (27 + 0.5C) and relative humidity
(70 + 5 %) (Vinod et al., 2010).

2.3. Analysis of components of essential oils

GCMS analysis has been carried out in GC-MS (Thermo Fisher
Scientific, Austria); the GC measurement was started after 3 min
of sample injection. The column temperature was maintained at
40 °C for 3 min and gradually elevated with a gradient of 8 °C
and a temperature of 230 °C was maintained. The carrier gas used
was helium at a flow rate of 0.5 mL/min. The mass spectrometric
temperature was 200 °C and mass range of 20-300 m/z. The com-
pounds were identified by comparing their Relative Strength Index
(RSI) and m/z ratio by using the NIST library and comparing the lit-
erature reports.

2.4. Test for repellence

A binary choice bioassay for essential oils to test repellence
activity was performed by using the methods described by Zapata
et al. (2010). The vertical wall inside of a cylindrical glass chamber
was coated with petroleum jelly emulsion and allowed to dry for 2
h to prevent the beetles from climbing to the top cover and moving
away from the test area. Half filter paper disks (Whatman No. 1)
were used as test areas. Test solutions of essential oils were pre-
pared by dissolving 2.5 ml of each essential oil in 0.5 ml of acetone.
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ABSTRACT

Six new reports of staphylinids viz., Anotylus glareosus (Wollaston, 1854); Oxytelus bengalensis (Erichson,
1840); Oxytelus incisus (Motschulsky, 1858); Oxytelus lividus (Motschulsky, 1858); Oxytelus
nigriceps (Kraatz, 1859) and Oxytelus puncticeps (Kraatz,1859) are recorded for the first time from south
India. The current geographical distribution of these are provided.

Key words: Oxytelini, Oxytelus, Anotylus, Periya reserve forest, Badiyadukka, light trap, flotation method,

Aralam Wildlife Sanctuary, rove beetle, Kerala

The subfamily Oxytelinae (Coleoptera:
Staphylinidae) are distributed worldwide and contains
more than 2000 described species (Schiilke, 2012,
Schiilke and Smetana, 2015) and is one of the more
ancient groups of Staphylinidae. Oxytelinae, as a well-
defined monophyletic group of staphylinids, is readily
distinguished from all other staphylinid subfamilies
by the unique presence of paired secretory openings
of non-eversible abdominal defensive glands on
tergum IX, which is divided by tergum X or nearly so
(Czarniawski and Staniec, 1997; Dettner, 1993; Dettner
et al., 1985; Hansen, 1997; Herman, 1970; Newton,
1982; Newton et al., 2000; Thayer, 2005). Oxytelinae is
represented by eight tribes viz., (Blediini Adam, 2001;
Coprophilini Heer, 1839; Deleasterini-Reitter, 1909;
Euphaniini Reitter, 1909; Oxytelini-Fleming, 1821;
Planeustomini-Jacquelin du Val, 1857; Syntomiini
Boving and Craighead, 1931; and Thinobiini-Sahlberg,
1876) with 54 genera and 2263 species (Newton,
Alfred, 2021). The present study reports six species
[Anotylus glareosus (Wollaston, 1854); Oxytelus
bengalensis (Erichson, 1840); O. incisus (Motschulsky,
1858); O. lividus (Motschulsky, 1858); O.
nigriceps (Kraatz, 1859) and O. puncticeps (Kraatz,
1859)] belonging to two genera namely Anotylus
Thomson, 1859 and Oxytelus Gravenhorst, 1806.
Anotylus Thomson, 1859 and Oxytelus Gravenhorst,
1806 are found in litter, dung or decaying material in
temperate regions (Hammond, 1976). Oxytelus spp. are
widespread over all continents except Antarctica (Lii
and Zhou, 2015). Anotylus is a speciose genus with 430
species (Newton, 2021). The present study also provides

the current geographical distribution and literature
references of the six new reports from south India.

MATERIALS AND METHODS

The collection of beetles was done using the flotation
and light trap method from Periya Reserve Forest
(11.7768°N, 75.8476°E), Badiyaduka agricultural
ecosystem (12.5851°N, 75.0757°E) and Aralam Wildlife
Sanctuary (11°50" - 11°52'N and 75°57' - 75°59'E) from
the north Malabar region of Kerala during 2019 - 2022.
The classification provided in Newton, Alfred (2021)
was followed. Species-level identification was done
with taxonomic keys in Cameron's (1930) description.
Images were taken using Leica M205C stereozoom
microscope fitted with Leica MC170HD digital camera.
Measurements were taken with Leica LAS V4.5
software— TLA: body length from apex of mandible
to pygidium; TLB: body length from apex of labrum
to apex of abdomen; PL: length of pronotum along
median line; PW: maximum width of pronotum; EL:
maximum length of closed elytra; and EW: maximum
width of elytra.

RESULTS AND DISCUSSION

Anotylus glareosus (Wollaston, 1854) (Fig. 1A)

Wollaston, 1854: 610; id. 1857: 201; id. 1864:
598; id. 1865; Fauvel, 1902b: 66; id.1905e: 80,
Bernhauer and Schubert, 1911: 113, Bernhauer, 1928:
7, Blackwelder, 1943: 100, 1963b: 31, Herman, 1970:
418, Hammond, 1975: 158, 163;1d.1976: 174, Coiffait,
1976: 221, Shibata, 1993a: 318, Lecoq, J.C. 2017:760
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Material examined: 2, Labelled ‘India: Kerala:
Badiyaduka agricultural ecosystem (12.5851°N,
75.0757°E); ‘Light trap’, 19.1ii.2021, Coll. Vineetha V P

Measurements: TLA=2.04, TLB=1.86, PL=0.301,
PW=0.356, EL=0.464, EW=0.47

Distribution: India: Kerala: Kasargod, Badiyaduka.
Elsewhere: Bangladesh, China, Cuba, Dominica,
Ghana, Grenada, Guatemala Jamaica, Haiti, Indonesia,
Iwo Jima, Madeira, Malaysia, Mauritius Montserrat,
Pakistan, Panama, Réunion, Sierra Leone, Sri
Lanka, Tahiti, Taiwan, Thailand

Oxytelus bengalensis (Erichson, 1840) (Fig. 1 B)

Kraatz, 1859: 171, Bernhauer and Schubert, 1911:
110, Cameron, 1921: 366, 400, Cameron, 1930: 232,
Scheerpeltz, 1933: 1094, Paulian, 1941: 168, Herman,
1970: 409, Abdullah and Qadri, 1970: 122, 125,
Hammond, 1975: 149, 155, Yuh et al.,1985: 227, Li
and Zhou. 2012: 3576; id. 2015: 3992

Material examined: 2, Labelled ‘India: Kerala:
Aralam Wildlife Sanctuary; (11°50" - 11°52’'N and
75°57" - 75°59'E), ‘Flotation method’,19.1v.2022, Coll.
Vineetha V P

Measurements: TLA=6.34, TLB=6.13, PL=0.916,
PW=1.1, EL=0.906, EW=1.42

Distribution: India: Kerala: Kannur: Aralam
wildlife sanctuary. Elsewhere: Bangladesh, China
(Gansu, Guangxi, Guizhou, Hong Kong, Hubei, Jiangsu,
Jiangxi, Liaoning, Shanghai, Sichuan, Zhejiang), India
(Sikkim, Tripura, UP), Japan, Korea, Laos, Nepal,
Malaysia, Myanmar, Pakistan, Singapore, Sri Lanka,
Thailand,Vietnam, Taiwan.

Oxytelus incisus (Motschulsky, 1858) (Fig. 1C)

Kraatz, 1859: 172 , Bernhauer and Schubert, 1911:
114, Cameron, 1930: 263, Scheerpeltz, 1933: 1097,
Cameron, 1934: 78, Bernhauer, 1936: 81, Blackwelder,
1943: 96, Ramos, 1946: 32, Scheerpeltz, 1957: 225,
Herman, 1970: 410, Jarrige, 1971: 499, Hammond,
1975: 150, 152, Moore, 1978: 489, Scheerpeltz, 1978:
190, Frank and Thomas, 1981: 400, 403, J. Li, 1993:
20, Nishida, 1994: 73; id. 1997: 62, Hammond, 1998:
275, Lii and Zhou. 2012: 21-22, Frank, J.K.and D.S.C.,
J. H., 2011:399-400, Lii & Zhou. 2015: 14-15, Lecoq,
J.C.2017:169-232.

Material examined: 4, Labelled ‘India: Kerala:
Periya reserve forest (11.7768°N, 75.8476°E);
‘Flotation method’,19. iv. 2022, Coll. Vineetha V P

Research Article

Measurements: TLA=3.51, TLB=3.24, PL=0.561,
PW=0.728, EL=0.544, EW=0.828

Distribution: India: Kerala: Wayanad: Periya
reserve forest. Elsewhere: Indonesia (Java, Sumatra,
Sumbawa, Sulawesi), Philippines (Leyte, Luzon,
Mindanao)

Oxytelus lividus (Motschulsky, 1858) (Fig. 1D)

Kraatz, 1859: 171, Bernhauer, 1902b: 44, Bernhauer
and Schubert, 1911: 115; Cameron, 1928: 100; 1d.1930:
231, Koch, 1932: 655, Scheerpeltz, 1933: 1099,
Scheerpeltz, 1965: 100, Herman, 1970: 410, Hammond,
1975: 149, 156, Lii and Zhou. 2012:24-26; id. 2015:18

Material examined: 8, Labelled ‘India: Kerala:
Periyareserve forest (11.7768°N, 75.8476°E) ‘Flotation
method’,10.x.2019, 19.1v.2022, Coll.Vineetha V P

Measurements: TLA=4.5, TLB=4.3, PL=1,
PW=1.5, EL=1.1, EW=1.5

Distribution: India: Kerala: Wayanad: Periyar
reserve forest. Elsewhere: Cambodia, China (Hainan,
Shanghai, Yunnan), Indonesia (Java, Sulawesi, Sumatra,
Timor), Laos, Malaysia, Myanmar, Philippines (Negtros,
Palawan), Sri Lanka, Thailand, Vietnam

Oxytelus nigriceps (Kraatz, 1859) (Fig. 1 E)

Sharp, 1874: 93, Bernhauer, 1902: 44, Fauvel, 1904:
45, Bernhauer and Schubert, 1911: 116, Cameron, 1921:
366, Bernhauer, 1922: 223, Cameron, 1928: 100; id.
1930: 233, Koch, 1932: 655, Scheerpeltz, 1933: 1100,
Bernhauer, 1936: 81, Nakane Sawada, 1960: A122,
Nakane, 1963: 84, Herman, 1970: 410, Abdullah and
Qadri, 1970: 122, 125, Watanabe Shibata, 1972: 61,
Hammond, 1975: 149, 150, 153, Scheerpeltz, 1976: 79,
Yuh et al., 1985: 227, Ikudome and Hayakawa, 1994:
187, Lii and Zhou. 2012:3576; id. 2015:3992

Material examined: 2, Labelled ‘India: Kerala:
Aralam Wildlife Sanctuary (11°50" - 11°52'N and
75°57" - 75°59'E), ‘Flotation method’, 19. iv. 2022,
Coll.Vineetha V P

Measurements: TLA=4.24, TLB=4.01, PL=0.71,
PW=0.877, EL=0.611, EW=1.15

Distribution: India: Kerala: Kannur: Aralam
Wildlife Sanctuary. Elsewhere: Bangladesh, China
(Fujian. Zhejiang), India (UP, West Bengal), Indonesia,
Japan (Honshu, Kyushu, Shikoku), Korea, Malaysia,
Nepal, New Guinea, New Britain, New Ireland;
Vanuatu, Myanmar, Pakistan, Philippines, Ryukyus,
Sri Lanka, Taiwan, Thailand, Vietnam
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