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CHAPTER I
INTRODUCTION

The diversity of life forms, so numerous that weehget
to identify most of them, is the greatest wondehigf

planet-
E. O. Wilson

The diversity of life is one of the most strikingpects of our planet;
hence knowing how many species inhabit Earth is rgmehe most
fundamental questions in science (Metaal. 2011). The diversity of life on
earth provides an intellectual and spiritual inafidm that contributes
meaning to life. It stimulates scientific inquirpdthe pursuit of knowledge.
It provides the beauty and the wonder that enesgu=e to live life to the
fullest. And it drives us to seek answers to thesimiondamental questions of
human existence: Where did we come from and whywaréhere? (Wilson
2013). Biodiversity is the variety of life on earhd includes variation at all
levels of biological organization from genes to@ps to ecosystems (Gaston
& Spicer 2004). It refers to the comprehensive wtidrterm for the degree of
nature’s variety or variation within the naturalssgm, both in number and
frequency. In general, it refers to the varietyatlf forms of life on earth.
Every form of life on earth is unique and warrargspect regardless of its
worth to human beings. And overall, biodiversityimains the integrity of
the environment (Mutia 2009). In spite of 250 yeafsspecies discoveries
and taxonomic classification, only 1.2 million sjgschave been catalogued in
our central database, some 86% of existing speme&arth and 91% of

species in the ocean still await their discoverpdkt al 2011).



Taxonomy and species conservation are often assutoede
completely interdependent activitieBhey both go hand-in-hand. We cannot
necessarily expect to conserve organisms that weotadentify, and our
attempts to understand the consequences of enwrmiaimchange and
degradation are compromised fatally if we cannobgaize and describe the
interacting components of natural ecosystems (V2@@4). Our efforts to
conserve our biodiversity will be much easier if krew the basic units that
are species, and their relationships. Taxonomy igesv discovery and
identification of these basic units and their relaships (Narendran 2006;
2008). Before initiating any kind of studies, itabsolutely essential to know
the correct name of the organism on which the etudare initiated
(Narendran 2000).

Insects have been around for more than 400 millears and it could
be argued that they are the most successful angriagdife form that has
ever arisen on this planet (Mc Gavin 2007). Appmeadely 80% of animal
species on earth are insects. We share a largeomimp of our genetic
material with all life on earth down to the simpglegrms. Insects provide
natural services that we often take for granteceyTére the pollinators, leaf
litter sweepers, garbage collectors, soil conddgisnand natural fertilizer
producers of nature (Saul 1999). Some insects ansidered “keystones”
because loss of their critical ecological functiammild collapse the wider

ecosystem (Gullan and Cranston 2004).

Hymenoptera is considered as one of the most spembl insect
orders. The order is composed of two suborders,s@yerfamilies, 132
families, 8423 extant genera with an additional 68%tinct genera.
Hymenoptera is divided into two suborders- Symplaytd Apocrita. Apocrita
is in turn divided into Parasitica and Aculeata.raBdic hymenoptera

represent the most species rich group of hymenm@ead one of the most



speciose of all insect groups (Aguetral. 2013). Since they are among the
most important group of entomophagous insects, tagybe used in various
bio-control programmes against insect pests. Thewary myriad, diverse,
ecologically significant and economically importdNarendran 2002) and are
common and abundant in all terrestrial ecosystéims.probable that atleast
75% of parasitic hymenoptera are yet to be destradmel that many of those
that are currently described are not recognizabdeSalle and Gould 1992).
Among parasitic hymenoptera, Platygastroidea igtiid largest superfamily
(Austin et al. 2005) comprising of a single family Platygastridadich
includes 6008 species under 265 genera. Platydastis further subdivided
into 5 subfamilies viz. Platygastrinae, Scelionina8celiotrachelinae,
Telenominae and Teleasinae. Among these, Scelierana the most diverse
of all subfamilies (Hymenoptera Online (HOL) [Ordin Available from
http://hol.osu.edu.[accessed 31 March 2016Except the members of
Platygastrinae which are koinobiont parasitoidsdgoteran gall midges, all
members of the rest of the subfamilies are exadhlgiegg parasitoids. This
superfamily can be distinguished from other supeilias of parasitic
hymenoptera by the reduced venation, long and elersdape and by
examining the antenna which is usually less thase@nented and inserted
adjoining the dorsal margin of the clypeus or atsmslightly away from

clypeus by less than the diameter of antennal $dble@endran 2002).

The present investigation is confined to two sulli@s Platygastrinae
and Sceliotrachelinae (Platygastridae) which areallys very small, ranging
from 0.6- 1.5 mm long (2- 4 mm forms are rarely mah), usually black
colored with an elbowed antennae. More than thalspecimens under the
two subfamilies Platygastrinae and Sceliotrachelir@llected from various
habitats of 14 districts of Kerala were studiedisTtudy will help to explore

more platygastrid fauna of Kerala and thus willyide a stable base with



regard to taxonomy of platygastrids. The knowledhges gained can be

effectively utilized in further studies.
Morphological Trends

Platygastroids display a number of morphologicahdlis. The main
characteristics are: metasomatic horn and venatreduction. The
metasomatic horn is formed from the dorsal expansad the first
metasomatic tergite into a large hump or tubulamtike structure which
importantly, acts as a recess for the internallyacted ovipositor. This
character is best developed in some speciésostemmaHaliday. This genus
shows a great range in form, particularly from speavith a short horn to
species in which the tubular horn bends over thesalaonesosoma almost
touching the head. The length of the horn is cateel with the length of the
ovipositor and presumably represents an adaptation protect the
hypodermic-like ovipositor at rest, but horn lengtlso allows for a more
elongate ovipositor that can reach and parasitio¢éepted or hidden hosts
(Austin et al. 2005). Compared with other hymenoptera, platygisstnave
their forewing venation reduced. In members of \astrinae, only a short
submarginal vein will be present which is knobbedsome genera like
Inostemma, Isostasiustc. In Sceliotrachelinae, most of the generahakeng
a long tubular submarginal vein which is knobbeda}y but is absent in

genudlsolia Forster (Masner and Huggert 1989).
Distribution

Members of Platygastrinae and Sceliotrachelinaenoftave a very
wide geographical distribution. Much diversity dfis group was reported
from Australia (including New Caledonia and New @a) followed by the
Nearctic Region which is enriched by the extengsibsome genera from the

New World tropics. Neotropical Region excluding Ehiepresents the third



Region with high diversity. Oriental Region staridarth in the diversity of
Platygastrinae and Sceliotrachelinae. Lack of ehowgjlection efforts may
be one of the reasons for the low diversity docusgkmwith regard to this
group in the Oriental RegionPlatygaster Latreille, Leptacis Forster,
SynopeasForster andinostemmaHaliday (Platygastrinae) andllotropa
Forster,Amitus Haldeman andridiobia Ashmead (Sceliotrachelinae) are the

most diverse genera with Worldwide distribution @lar and Huggert 1989).

India is a subtropical country rich in insect bwmalsity, but the
platygastrid fauna of this region is poorly knoweénakumaret al. 2013a).
76 species under 14 genera were included in thearindghecklist of
Platygastrinae and Sceliotrachelinae, of whathtygasterLatreille, Leptacis
Forster, Synopead-orster were the widely distributed genera in dndnd
Kerala (Rajmohana and Divya 2011). Subfamily St¢edhelinae, poorly
known from India are represented by just five gange. Allotropa, Amitus
Plutomerus Isolia and Fidiobia and by about half a dozen species in India
(Veenakumaret al.2012, 2013b).

Biology and behaviour

Members of Platygastrinae are known to be paraston the gall
midges (Cecidomyiidae) and members of Sceliotrachelare known to be
parasitoids of whiteflies and other homopteranau¢vl1995). Most of these
midges are stereotypically specific to their plaasts, but the parasitoids are
apparently not necessarily specific to their hoglges (Hawkins & Gagné
1989). While many are larval parasitoids, somecktthe pupal stages of their

hosts too.

Two Indian species of the genusnectadiusKieffer (1905), viz.
Anectadius bengalensend A. striolatushave been reported from the gall

midges.Anectadius bengalensigas reared from the gall midge édmtemisia



sp. andA. striolatusfrom Lasioptera textar Gastrotrypes spatulatuBrues
was reared fronXylodiplosis praecoXWinnertz) on fresh stumps Qfuercus
robur L. (Brues 1922)Inostemma apsylladlom Apsylla cistella(Buckton)
(Homoptera) onMangifera indica and I. oculare from Procontarinia
matteianaKieffer and Cecconi orMangifera indicawere described from
India (Austin 1984)Inostemma indicurts another Indian species reported by
Mani (1941) fromNeolasioptera cephalandragn Coccinia indica Species
of genuslLeptaciswere also reported from the cecidomyiid gall mid{ésig
1995). The genudlatygasteris well knownto parasitizelarvae of gall
midges. An important bio-control ageft oryzae Cameron (1891), was
reared fronPachydiplosis oryza#/ood- Mason, parasitoid @ryzasp. This
species has been reported as a predominant pataagainst the rice gall
midgeOrseolia oryzagWood-Mason) from the studies conducted at Madhya
Pradesh (Srivastavet al. 1987). Similar results have been observed earlier
too by Rao (1964) and Venugopal Rab al. (1981). Indian specieP.
salvadoraeRao was reared frormthomasiniana salvadoraen Salvadora
persicaL. (Rao 1950)Synopeas mangiferandS. proconwere recorded by
Austin (1984), the former frorRProcontarinia echinogalliperdgMani) and
the latter fromProcontarinia matteian&ieffer and Cecconi orMangifera
indica. Synopeas pisvas recorded fror@ontarinia pisi(Winnertz) onPisum
sativum L. (FoOrster 1856). Trichacoides indicus was reared from
Procontarinia matteian&ieffer and Cecconi omMangifera indica(Jackson
1968).

Sceliotrachelinae are found to be specialized mainl homopterous
families like Pseudococcidae and Aleyrodidae (VIL§95). Species of
Allotropa Forster are the major parasitoids of Pseudococdidagy 1995).
Species ofAmitus Haldeman are well known parasitoids of Aleyrodidae
(Homoptera). Amitussp. (Sceliotrachelinae) is known to attack thetefhy

larvae which cause great damage to vegetables #Hred orops. Amitus



aleurolobi Mani, species from India was reared frédeurolobus barodensis
(Maskell) onSacharum officinaruni.. (Mani 1939). The species &idiobia
Ashmead are primary egg parasitoids of coleopterdamilies like
Curculionidae and Chrysomelidae (Vlug 1995). Biglagf Iphitrachelusis
still unknown; except for the data provided by VIi§95) that the species of
this genus were collected from vegetationsvVaica minorL., nothing has

been documented still.

Most Platygastrid species attack gall flies (Dipte€ecidomyiidae),
ovipositing either in the egg or early larva of thest and completing their
development in the larvae. Platygastrinae as weliSeeliotrachelinae are
having ovipositor retracted by antagonistic musc{€eratobaeus type
system) They can be extended and retracted and when atceestbe
withdrawn back inside the abdomen within an eloagaembranous tube.
This arrangement has been postulated as an adapfati protecting the
delicate hypodermic- like ovipositor when not ugedpierce the chorion of
host eggs (Austin 1983).

Major Contributors

Main contributors to the taxonomy of Indian fauné tbe two
subfamilies under investigation are Mani (1975) aStarma (1982).
Mukerjee (1978) too has described some new spetiBtatygastrinae from
India and some species Bfatygasterfrom Kerala. Ushakumari had done a
preliminary investigation of these groups from Karan 2002, but only 21
species under three genera were published. Lateiwanmore genera were
added to the faunal list of Kerala by RajmohanaO&O0 Recently
Veenakumari (2013b) has reported geilistropa Forster from Kerala by
describingA. vanajaeand has added a few more species to the Indiara fai
Platygastrids. For the present study, specimeng wellected from various

localities of Kerala including forests, grasslandstanical gardens etc.



Detailed systematic analysis was done on the membérthe selected

subfamilies.

1.2: OBJECTIVES OF THE STUDY

. Surveying of Platygastrid species from all distriof Kerala

. Identifying and describing new taxa and re-desuoghhe little known

. To prepare the dichotomous keys for identificatioih genera and
species

. To map the distribution of genera and species®fthdy area

. Compiling host-parasitoid list of genera and spe@t Platygastrinae

and Sceliotrachelinae of Kerala and India

1.3: IMPORTANCE AND FURTHER SCOPE OF THE STUDY

In order to understand and conserve biodiversityne&d to measure it
effectively. In India, only very few studies on tdecumentation of diversity
are going on regarding minute groups like paragiyimenoptera. Parasitic
hymenoptera is such a group ranking high in itedity as well as in their
ecological significance. But the studies of the subfamilies Platygastrinae
and Sceliotrachelinae, especially in Kerala ig stiits infancy with only six
genera known from this state (Rajmohana 2006; Ragma and Divya 2011).
Kerala, the mystic land is abundant in its richietyr of Flora and Fauna
(Philip 2014) and so, many more areas are to beegad and much more
species are to be described from this state. Tdmisbe done only with the

help of taxonomy.

Here, all the species are provided with detailescdptions along with
images. Key to species of all genera and distwouthap of all genera and its
species in Kerala are also provided. So, it is Hopwt the study would
contribute more towards identifying these tiny twees and will help in

sealing the gaps with regard to our knowledge emth



CHAPTER II
REVIEW OF LITERATURE

Latreille and Dalla Torre were the prominent wogken platygastrids
and scelionids in the XIXcentury. Before this period, references aboutethes
groups were made by Linnaeus and Schrank. The 2&Plgentury works on
two subfamilies, Platygastrinae and Sceliotraclagliwere mainly by the two
great entomologists, Kieffer and Dodd. The lat® a8d early 2% centuries,
have contributed considerable work in taxonomy tatygastrids, the major
contributors being Kozlov and Masner. During thiripd, families
Platygastridae and Scelionidae together constitatedistinct Superfamily
Platygastroidea. The one and only World review afahtification keys to
genera of subfamilies Platygastrinae and Scelib&latae were prepared by
Masner and Huggert (1989). This work aimed to dweiee the taxonomic
status of Inostemmatinae and also a critical detextion and description of
all described genera were attempted. Buhl, ondn@fprominent workers in
this group has described immense new species ¢énciand has prepared
keys to many genera and species of PlatygastrindeSaeliotrachelinae of

Oriental as well as Palearctic and Nearctic Regions

Main contributors to the taxonomy of Indian faurfaRbtatygastrinae
and Sceliotrachelinae are Mani (1975) and Sharr@A82)L Mukerjee (1981)
too added many new species to Indian faunal lishddumari had conducted
a preliminary investigation of Platygastrinae andel®trachelinae from
Kerala in 2002 in which 38 species under eight genere treated but only
21 species under three genera were published. lbatetwo more genera
were added to faunal list of Kerala by Rajmohan@06). Recently,
Veenakumari and her co-workers started works osetheo subfamilies of

Platygastridae and has reported gewli®tropa Forster from Kerala by



describingA. vanajae(2013b). They described a few more new species from
India under gener&idiobia Ashmead Synopead-6rster,Amitus Haldeman,
GastrotrypeBrues,Isolia Forster andillotropa Forster(2012, 2013a, 2013b,
2013c, 2014a, 2014b and 2015).

LINNAEUS (1758) made the first mention on Scelianlwy describing
Ichneumon ovulorumwhich is includedn Telenomusoday. He created a new
genusPlatygaster the type species beiRJatygaster ruficornis SCHRANK
(1781) for the first time provided a scientific daption of a platygastrid
species, Platygaster phragmitisunder the nameCynips phragmitis
Eventhough HALIDAY (1833) listed 1066 specific nasnand 123 generic
names in his catalogue on Platygastridae, he reoedjronly 82 genera and
987 species as valid. HALIDAY (1839) in hitymenopterorum Synopgis
ASHMEAD 1893) placed all the then known Scelionidae Platygastridae

in the Scelionidae family.

WESTWOOD (1840) in his study- Introduction to theodiérn
Classification of Insects(in Ashmead 1893) grouped Scelionidae and
Platygastridae in th@latygasterides subfamily. Species of Platygastrioia
Great Britain and Ireland were published by CUR{1837) which consisted
of 115 species. In FORSTER’s work (1856) entitlt@halcidiae und
Proctotrupif, all genera grouped by Walker in Teleadidae weterpolated
in a family named Scelionoidae. The studies on Scelmmidand
Platygastridae at the beginning of the "X&entury were strongly marked by
the titanic work performed by the reputed hymenapbgist KIEFFER,
1857-1925 (Popovici and Buhl 2011). KIRCHNER (1863)ed 159 species
in Catalogues Hymenopterum Europae. A cataloguBrish hymenoptera
was published by MARSHALL (1873) in which 111 specivere listed.
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CAMERON (1891) made notes on some parasitic hymienap in
which Platygaster oryzaavas also included, bred from a midGecidomyia
oryzae a highly destructive pest of paddy. The specias found effective

against species @ecidomiagall makers.

ASHMEAD (1893) published a monograph of North Arcan
Proctotrupoidea in which Platygastrinae was intsigat as a subfamily within
the family Proctotrupoidea and also attempted thédiwision of the
subfamily into two tribes: Inostemmatini and Plagtini. DALLA TORRE
(1898) published the catalogue of hymenoptera ef\World in which 375
species of Platygastridae were listed. By usingptesence or absence of
submarginal vein in the forewing, the tribes Inosteatini and Platygastrini
were elevated to subfamilies Inostemmatinae andtyddiatrinae by
ASHMEAD (1903). KIEFFER (1904) described a new genwof
Platygastridae, vizProplatygaster the type species beinBroplatygaster

rufipesKieffer. This Neotropical genus is still valid and is morméty

BRUES (1908) added the subfamily Sceliotrachelinaader
Scelionidae family. He erected this subfamily based a single genus
SceliotrachelusBrues and also provided the diagnostic charaabérghe
subfamily Sceliotrachelus braund&rues is the only species treated under this

genus.

GAHAN (1919) gave a small report on the collectioh Indian
parasitic hymenoptera. HILL (1923) reportBthtygaster vernalidMeyers, a
Hessian fly parasitoid. HILL (1926) again reportadother Hessian fly
parasitoid Platygaster hiemalisA comprehensive work on Scelionidae of the
World was published by KIEFFER (1926) which coreilsof 55 genera and
560 species of Platygastrinae. Kieffer divided fdmily Scelionidae into five

subfamilies.
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FULLAWAY (1913) prepared a report on the collectioof
hymenoptera in Guam, Marianne islands. Notes oferéit families and
species were giverllotropa thompson(Platygastridae) was described based
on a single specimen reared from a mealy lRgg@dococcusp.) onAbrus

abrus

KIEFFER (1926) made the most exhaustive contemponas work,
the world monograph of Scelionidae, in which 13p8aes of Platygastridae

and Scelionidae were treated.

One of the prominent earlier workers of Platygdsie, MANI (1941)
prepared a catalogue of Indian insects. All thecigserecorded from British
India and also from the neighboring regions likeylGe, Burma, Malaya,
Thailand and Java were included along with the tkefamilies, subfamilies,
genera and species. Seven genera were keyed uheéersubfamily
Platygastrinae. Also, key to species AriectadiusKieffer and Platygaster

Latreille were given.

RAO (1950) described four new platygastrid parasst@f gall midges
from India. Platygaster salvadoraéProleptacis ficj Proleptacis oryzaeand
Polygnotus ramachandravere the described species. lllustrations were als

provided. Key to known species Bfatygasterfrom India was also included.

MUSEBECK (1954) described three new species of géiiotropa

viz. A. citri, A. merilli andA. scutellataimportant parasitoids of mealy bugs.

Tribe Iphitrachelini under the subfamily Inostemag was proposed
by MASNER (1957) by considering the tetramerus itashape of the
foretibial spur and shape of the clypeus of gemlstrachelus SZABO
(1959) recognized the family Platygastridae andvats divided into four
tribes, viz. Iphitrachelini, Inostemmatini, Amitimnd Platygastrini. The tribe

Amitini was erected by considering the absencearfation in the forewing
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and also the stout metasoma which was with entwplned tergites on the

ventral side without covering the sternites.

MASNER (1960) made a revision of the African spec@ genus
LeptacisForster. The type species®€eliotrachelurues was studied and it
was placed in Platygastridae by MASNER (1964). BAYRAR (1966)
prepared a catalogue of Philippine hymenoptera \aithibliography from
1758- 1963. JACKSON (1966a) reported a new spedMesritanniusof the
genusMetanopediagrom Great Britain, a junior synonym of. lasiopterae
JACKSON (1966b) reported a Nearctic speciefphftrachelusHaliday, viz.

l. foutsialong with a key to known species.

JACKSON (1968) described a new specie§w¢hacoidesDodd, viz.
T. indicusfrom India, parasitic orProcontarinia sp. (Cecidomyiidae). The
first description of the male of this genus wasoatgven. Trichacoides
scutellaris Dodd, the type species was re-described and rdlest.
JACKSON (1969) discussed the most important charadbr the separation
of the Leptacis- Synopeasomplex. Notes on the characters of various genera
were also included.

KOZLOV (1970) introduced a new concept regardingtyjastridae
that, this family was considered to be derived frDmpriidae since order
Diptera was the major host in both. He considehedpresence and absence
of the submarginal vein in the forewing as a majwaracter in Platygastridae.
He also recognized three subfamilies within Plasygdae, viz.
Inostemmatinae, Platygastrinae and Sceliotrachelih@ostemmatinae was
further divided into seven tribes: Metacliseiniostemmatini, Platystasini,
Aphanomerini, Pseudaphanomerini,  Allotropini and hiti@achelini.
Sceliotrachelinae was subdivided into two tribesididbini and
Sceliotrachelini. Platygastrinae was also subdividmto two tribes:

Platygastrini and Synopeadini.
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Allotropa subclavataa mealy bug parasitoid from Japan was described
by MUESEBECK (1970). A new species BfatygasterLatreille exhibiting
thelytokous parthenogenesis was described by DAY7YL MACGOWN
and OSGOOD (1971) described two parasitoids orabalgall midge, vizP.

abicollisandP. mainensis

HUGGERT (1973) described a new specifs, lamellicornis and
transferredHypocampis compressicornignd H. hyalinata to Platygaster
Platygaster longiventris, P. pinand P. laticeps were renamed a®.
asmeadianaP. foutsiandP. latiformsrespectivelyMisocyclops crevecoeuri
was transferred toPlatygaster He also designated lectotypes fét.

compressicornigH. hyalinataandP. longiventris

FABRICIUS (1974) first reported Sceliotrachelinaerh Romania by
reporting Fidiobia rugosifrons Crawford. HUGGERT (1974a) studied the
taxonomy ofUrocyclopsManeval and considerddrocyclopsas a subgenus
of Platygaster A revision of the European speciesfofopediag-orster was
made by HUGGERT (1974b).

MACGOWN (1974) described a new speciesdtygaster P. taylori
which was found to be a parasitoid on cecidomyiasioptera nodulaon
black berry. A list of Platygastrinae associatethvidlack berry in USA was
also listed. MACGOWN and OSGOOD (1974) describBd kimballi
associated withCirsium. HUGGERT (1975) published a description of

Platygastridae from Sweden.

MANI (1975) described eight new species of Platygage from India
viz. Inostemma berijamaSacespalus indicusSynopeas indopeninsularis
Synopeas indicum Trichacis khajjiarga Isocybus indicus Platygaster
panchaganiiandPlatygaster sataraAll descriptions exceptsocybus indicus

were based on females.
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MASNER (1976) made a revision on the Nearctic smecof
Iphitrachelus Haliday. Iphitrachelus canadensisvas described as new to
science. Short diagnosis for the genus along witkeyato all known species
of the world and images df lar Haliday were added. Distribution of the

genus in the world was also discussed.

CROMWELL (1976) addedPlatygaster contorticonisRatzeburg
(Platygastrinae) antphitrachelus gracilisMasner (Sceliotrachelinae) to the
Bristish faunal listt HUGGERT (1976) described threew species of
Platygastridae from Zaire vidphitrachelus africanus Leptacis mitratus
Holocoelia debaucheeland a key to known species Ighitracheluswas
prepared. The genuMiramblyaspis Dodd was considered as a junior
synonym of Leptacis Forster and the type species Miramblyaspiswas
transferred td_eptacis The Nearctic species ¢hitrachelusWalker along
with a key to World species was published by MASNER76).

RICHARDS (1977) published the second edition of lwwptera,
Introduction and Key to Families, in which Proctqtoidea group was
divided into three super families: Proctotrupoide&celionoidea and
Ceraphronoidea. Scelionoidewas differentiated from the other two
superfamilies by the shape of the metasoma antidoyamber of articuli of
the antenna. Within Scelionoidea, he distinguistveal families: Scelionidae

and Platygastridae, based on the forewing venaimithe antennal structure.

ANNECKE and PRINSLOO (1977) described a new speamés
Allotropa Forster viz. A. kamburovi parasitoid on citrus mealy bug,
Planococcus citri(Risso). Anopedias lacustrisvas reported by HUGGERT
(1977) from Canada, the first species of this geegsrded outside Europe.
SZABO (1977) described four newrichacis species: T. hungrica T.
afurcatg T. pannonicaandT. tatika extracted from soil samples by the help

of Moczarsky- Wrinkler apparatus in Hungary.
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KOZLOV (1978) synonymized the genefactogasteand Synopeas
Sactogastems the subgenus &ynopeasFITTON et al. (1978) published a
checklist of British Insects, a work in which 15¥esies of Platygastridae and

123 species of Scelionidae were presented.

One of the pioneers in the field, MUKERJEE (1978parted 15
species of Platygastridae from India. Thirteen ggeamong them were new
and one was a new record to India. Key to IndiaecEs of Anopedias
Kieffer and distributional data of some known spscivere also included.
MACGOWN and NEBEKER (1978) prepared a taxonomidaevof Amitus

Haldeman (Sceliotrachelinae) of the western hensisph

ALENKSEYEV (1979) described a new specis®lia longistriata
from middle Asia. YOSHIDA and HIRASHIMA (1979) stigdl the
systematics of Proctrotrupoid and Chalcidoid p&oeds of gall midges

injurious to Pinus and Cryptomeria.

RASNITSYN (1980) included Platygastridae and Scetlae families
in a new superfamily, Diaprioidea. He placed Plastgpidea as a sister-group

to Chalcidoidea.

HUGGERT (1980) conducted taxonomical studies onesgamera and
species of Platygastrinae. A new tribe Gastrotiypias established for the
genus GastrotrypesBrues. MASNER (1980) gave a generic diagnosis of
AcerotellaMasner, described six new species and provideglyadk Nearctic
species. The higher classification, species gramus World distribution of
this genus were also discussed. A new speciasostemmaviz. I. hockpari
larval parasitoid of the pine gall midg€hecodiplosissp. was described by
KO (1980) from Korea. The new species was an ingmbrbiocontrol agent
against the pine gall midge along withseoulis Platygaster matsutamand

|. matsutama
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YAMIGISHI (1980a) described two platygastragpecies from Japan,
Sacespalus japonicuandInostemma rufipesSacespalusvas reported for the
first time from Japan. YAMIGISHI (1980b) described species of
Trichacoidesfrom Japan, vizT. hirsutus He gave characters to distinguish
this genus fronPlatygaster An excellent illustration of the species was also

provided.

MASNER (1981) made a revision of the Nearctic speafMetaclisis
Forster. MUKERJEE (1981) described 40 new speadies) findia, among
which, Fidiobia Ashmead,PlatygastroidesDodd andlsostasiusForster of
Platygastridae were reported for the first timey&eo known species of

SynopeasindLeptacisfrom India were given along with illustrations.

A review of Proctrotrupoidea from India was preghlyy MANI and
SHARMA (1982) and summarized all the available infation of this group
from India. Over 170 species under 69 genera asdri@s of un-described
species of some genera were dealt with. Synoptys ke families, tribes,
genera and species with notes on diagnostic clessaahd distribution were

also included.

MASNER (1983) prepared a revision of the Nearctpecies of
Trichacis Forster which included 15 species. Among them species were
new to science. Six previously described speciee we-described. It also
included the generic diagnosis and a key to Neagpecies. The higher
classification, bionomics, world distribution anklacacter states of species of

Trichaciswere also discussed.

AUSTIN (1983) investigated the ovipositor systemPaditygastroidea,
supporting its status as an independent superfa®@dyne genera possessed
the plesiomorphic Ceratobaeudype ovipositor system (extended and

retracted by antagonistic muscles) in common witktyBastridae, whereas
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the rest of the genera of the mentioned tribesgssesl apomorphiScelio
type ovipositor system operated by changes in Isgdtic pressure, in

common with the scelionids.

Five new species of Platygastridae associated \wdngo were
described by AUSTIN (1984Bynopeas procors. temporaleS. mangiferae
and Inostemma ocularewere found to parasitize mango leaf midges
Procontarinia sp. (Cecidomyiidae) whileJnostemma apsyllaavas seen
associated with psyllidApsylla cistellata(Buckt). He also gave a note on
Trichacoides indicuslackson (Platygastrinae) associated witbcontarinia
and prepared a key to distinguish these parasit@idsxments on the biology

and distribution were also provided.

VLUG (1985) prepared a key to 97 Palearctic specs
Platygastrinae, described by Haliday and Walker.sdbptions and
illustrations of the type specimens were given base the lectotypes.
Synonymies were proposed for many speciesPtdtygaster Leptacis

SynopeasandAmblyaspis

One of the most remarkable works in this group vdame by
MASNER and HUGGERT (1989). They made a World reveewd generic
keys to subfamily Inostemmatinae with reassignmehtthese taxa to
Platygastrinae and Sceliotrachelinae (Hymenoptetatygastridae). Out of
the 41 genera treated, 15 were classified undeasly Platygastrinae and
25 under the subfamily Sceliotrachelinae. Twenty species were described
as new to science. They were united as clustegeméra in each subfamily as
follows: PlatygastrinaeProplatygastercluster,lsostasiuscluster,inostemma
cluster, Allostemmecluster. Sceliotrachelinae: Fidiobia-cluster,
Aphanomerugluster, Isolia-cluster, Amituscluster, Allotropa-cluster. These
generic clusters were all further analysed andrde=t in depth by AUSTIN
& FIELD (1997).
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VLUG (1991) described two new Palearctic speciePlatygastridae,
reared from gall midges on wheatostemma mosellangp. nov. was reared
from Sitodiplosis mosellan§Gehin) andPiestopleura lauraesp. nov. from

Contarinia tritici (Kirby).

MUKERJEE (1992) described three new platygastridspsafrom
Garhwal Himalayas, India, viz.Leptacis agastmuniae Synopeas
(Sactogasterchamolianaand S. tehriensisThe description 0. tehriensis
was based on male specimen. Three new speciednofus whitefly
parasitoids from the New-World were described b@IANI and EVANS
(1992). Amitus bennetand A. aleuroglanduliparasitoids oBemisia tabaci
(Gennadius) andAleuroglandulus malangadrussell were collected from
Puerto Rico. Another new speciés,sculpturatusreared fronTetraleurodes

mori (Quaintance) was collected from Maryland (USA) aras described.

MASNER (1993) made a publication on the hymenoptéitae World
with an identification guide to families and redted the systematics of
Proctotrupoidea superfamily in which he dividedniio three superfamilies:
Proctotrupoidea Platygastroidea and Ceraphronoidea. The family
Platygastroidea was separated from Proctotrupdgleansidering two major
characters, viz. the relatively weakly sclerotisedpositor which can be
retracted inside the metasoma when not in use laodfge basiconic sensilla
present in the antennal clava of female and hepéedewo families under

this superfamily, viz. Scelionidae and Platygasieid

VLUG (1995) made a major contribution by publishingatalogue of
Platygastridae (Platygastroidea) of the World iniclhin the first part,
generic names followed by specific names have bemmged in alphabetical
order. In the second part, the hosts of the Platygiae were presented. The
catalogue presents 72 genera of Platygastridaer wvideh 949 species were

treated. The catalogue provides information regaydihe fauna, type
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localities, sex, lectotype designations and alsbititions where types were
deposited. All genera and species were supported tBference list of the

most important papers.

VIGGIANI (1996) discovered the male oRAmitus fuscipennis
MacGown et Nebeker as a parasitoid ®fialeurodes vaporariorum

(Westwood). lllustrations were also provided.

The international worker BUHL (1997a) describedri#av species of
Platygastrinae, of which 17 species were from QaierRegion. Also,
Platygaster rugosiscutellunBuhl was transferred tdrichacoides Dodd.
BUHL (1997b) made a revision of some types of Rjasirinae described by
Forster. Six species were re-described &yhopeas melampuand S.
rigidicornis were transferred back 8ynopeagrom Leptacis,placed there by
Viug (1973). Synopeas melampusozlov was renamed &S. sculpturatus
Scatogaster longicaudand S. pisi were new synonyms proposed for

Sactogaster curvicauda

BHUIYA et al. (1999) recorded four species of parasitic hymesrapt
from aleyrodid hosts on citrus in the Chittagongvdnsity Botanical Garden.
Among them Allotropa sp. andAmitussp. were new records to Bangladesh.
GenuslphitrachelusHaliday was reported from Korea for the first tirog
describinglphitrachelus koreensialong with illustrations by MEGYASZAI
(1999). A key to known species tphitrachelus of the World was also

presented along with the diagnosis and distributiiothe genus.

CHARERNSOMet al. (2000) surveyed the parasitoids of sugarcane
whitefly in Thailand. The field effectiveness, logly of important species and
population dynamics of the whitefly and parasitoigeye carried outAmitus

sp. was the most dominant larval pupal parasitouhé.
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BUHL (2001) made taxonomic notes on some PlatygsstAmong
the 20 species describedmblyaspis thoracicalnostemma productum
Synopeas bifurcatysS. obesusand S. soliduswere from Malaysia. An
emendation of the description d?latygaster danicaBuhl (1999) and
comments orSacespalus japonicuslong with the illustration of the species

were included.

BUHL (2002) described 14 new speciesl@aptacisfrom Malaysia,
viz. L. adebrattj L. laeviusculusL. latispina L. lineatifrons L. longiclava L.
mendologensjs L. microgaster L. microspina L. microtrichiatg L.
nigricorpa, L. pteridis L. pulla, L. synopeanandL. tenebransillustrated by

17 text- figures.

BUHL (2003) described three new species of Playgeae from Sri
Lanka, viz. Platygaster srilankensjsSynopeas srilankensiand Leptacis

srilankensisalong with illustrations.

USHAKUMARI (2004) studied the platygastrid fauné Kerala in
detail and described eight speciePtdtygasterfrom India. A key to known
species oPlatygasterfrom India were also included in which 19 speciese
keyed. BUHL (2004) described three new species lafy§astrinae from
Malaysia (Borneo, Sabah), vizAllostemma brunneum Amblyaspis
borneoensisand Leptacis acutalataThe work was illustrated with 10 text-

figures.

One of the prominent workers of Platygastridae, RAHANA
(2006) made studies on Platygastroidea of Kerale 3tudy revealed the
presence of five genera, viZAmblyaspis Foérster, Inostemma Haliday,
Isostasius Forster, Synopeas Forster and Leptacis Forster. A key to
subfamilies of Platygastridae and a key to genélatygastrinae in Kerala

was also given. BUHL (2006) described three newotké@pical species of
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Platygastrinae, viz.Amblyaspis elgonensis, Platygaster gambiaaad

Synopeas pallidicornialong with the illustrations to species.

USHAKUMARI and NARENDRAN (2007) made a taxonomic
revision ofLeptacisForster of India. Thirteen species were descréedew
to science. Notes on the known speciesLeptacis were also included.
Separate keys to male and femald_eptacisspecies from India were given.
BUHL (2007) described five new species of Platygase in which,
Synopeas boucekind Platygaster cephalandragvere from India. He also
described the unknown female béptacis propodealiBuhl and the work

was illustrated by 21 text- figures.

MIKO et al. (2007) presented a work on the skeletomusculatitiee
head and mesosoma of Scelionidae. He studied thresentatives of 27
scelionid genera together with 13 non-scelionidatakerms employed for
other groups of hymenoptera were reviewed and aecmus terminology was
proposed. External characters were re-described thed phylogenetic
iImportance was discussed. Two hundred and twety skeletal structures
were termed and defined from which, 84 of them weewly established or

re-defined.

MURPHY et al. (2007) performed a phylogenic study of the
platygastroid wasps. The subfamilies, Platygastriaad Sceliotrachelinae
were found to be monophyletic. SHARKEY (2007) saddithe phylogeny
and proposed a revised classification of hymenaptéviolecular and
morphological cladistic and pre-cladistic studiegrev summarized. He
prepared a review of classical hymenopteran claasibn and phylogeny. He
synonymized Scelionidae with Platygastridae, basedthe phylogenetic
analysis by Murpht al. (2007), leading to which, only family Platygasté&
remained valid and all the five subfamilies wersigised under this single

family.
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BUHL (2008a) described a few little known specxédPlatygastridae
from Indonesia and Malaysia. Forty two new spewiese described as new
to science an®latygaster intermediutlshakumari (2004) was transferred to
SynopeasThe unknown male dbastrotrypes caudatuBrues was described
and Oriental key to species dfptacis Platygasterand Synopeaswere
provided. BUHL (2008b) described 24 new speciesPtdtygastrinae in
which, 18 species were from Oriental Region. ThéenodIsolia indicawas
described from India. Also, comments were givenAonblyaspis latiscapa

Buhl andinostemma rufipekieffer.

BUHL (2009a) described 27 new species of Platygkst under six
genera from the Oriental Region (Vietham). A keyQadental species of
SacespaluKieffer and AmblyaspisForsterwere given. The same author
(2009b) made taxonomical studies on Oriental Pkdygdae, in which 14
species were described as new to science. New pairdns for nine species
of Leptacisviz. L. aeros L alus L. asiaticus L. benazeerL. diversus L.
manii, L. mustusL. nuperusandL. scposusdescribed by Ushakumari and
Narendran (2007) were made and they were trandféa&ynopeasNew

locality records for 20 species were also given.

BUHL (2010) described three new species of Plalygame from
Malaysia, viz.Leptacis joenssonSynopeas viklundindS. westergaardiThe

work was illustrated by 13 text- figures.

RAJMOHANA and DIVYA (2011) prepared a checklist of
Platygastrinae and Sceliotrachelinae of India inicwh 76 species of
Platygastrinae under 14 genera and three speci€saiotrachelinae under

three genera were listed. Available host record®wéso provided.

BUHL (2011) described 38 new species of subfamigty@astrinae

under four genera and two species of genAlotropa Forster
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(Sceliotrachelinae) as new to science. Key to Adptal species of
Amblyaspig-orster,InostemmaHaliday, LeptacisForster,PlatygasterForster

andSynopea$-orster were also provided.

Ten new species were described by BUHL (2012) hiclwSynopeas
himalayanum and Amblyaspis hartmanniwere from Oriental Region.

lllustrations for the species were also added.

VEENAKUMARI et al. (2012) added three new species of
Sceliotrachelinae to Indian fauna of Platygastridago species of the genus
Fidiobia Ashmead, vizF. nagarajaeandF. virakthamatiand one species of
PlutomerusMasner and Huggert, viR. veereshwere described. A key to
three known species &flutomerusof the World along with the digital images

of the species were also provided.

VEENAKUMARI et al. (2013a) described two new species of
Platygastrinae, viz. Trichacoides ranganabettensisand Platygaster
neostriatitergitesalong with the first report and description of tineknown
female of Isolia indica Buhl from South India. VEENAKUMARIet al.
(2013b) described three new specied\lbbtropa Forster (Sceliotrachelinae),
mealybug parasitoids, viA. gundlupetensjsA. vanajaeand A. nigra from
India. The same authors (2013c) described five apecies ofAmblyaspis
Forster, viz.A. fabrei A. panhalensisA. charvakageA. tipusultaniand A.
ashmeadirom India which also included notes on maleshef $pecies except

A. charvakae

VEENAKUMARI et al (2014a) reported a few genera from Andaman
and Nicobar islands and Indian ocean. Gdaastrotrypesvas reported from

the Indian mainland for the first time.

BUHL (2014a) described 12 new species of Platyoest, viz.

Amblyaspis cederholminostemma srilankensélatygaster bygebjergiP.
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concava P. harasbeddensisP. joergenseniP. pilosiscutellata Synopeas
anderssonianunS. brinckj S. bygebjergiS. sheldrakeandS. veenakumarii
from Sri Lanka which was illustrated by 38 texttigs. Gastrotrypes
vindhyensigMukerjee) nov. comb. was transferred frivietanopediasand
the female of the species was described. BUHL (Bpb#scribed six new
species of Platygastridae from Thailand, vizeptacis calabuigae L.
unicornis Platygaster lissosomaP. pallidifemutr P. subelongataand S.
khaoyaienselLepatcis propodeali8uhl (2001) was recorded from Thailand

and emendations to its former descriptions werergiv

Six new species of Platygastrinae under threergeimem India, viz.
Amblyaspis khasianaA. kurinjii, Gastrotrypes longicaudatusG. manii
Isolia kalingae Synopeas(Sactogaster ribhoiense were described by
VEENAKUMARI et al. (2015).Synopeas halmaherangaihl was recorded

from India for the first time and a note on thigsies was also added.

ANJANA and RAJMOHANA (2015) described three newesies of
Amblyaspig=orster from India, vizZAmblyaspis hirsutaA. emarginataandA.
narendrani Diagnosis of the genus along with the identifmatkey to Indian

species of the genus were also included.

ANJANA and RAJMOHANA (2016a) described a new spsca
Gastrotrype®rues from India, vizGastrotrypes keralensi3he female of5.
vindhyensigMukerjee) known only from Sri Lanka was recordedthe first
time from India and was re-described. A key to Werld species of

Gastrotrypeswas also included.

ANJANA and RAJMOHANA (2016b) reporte@latygaster luteipes
Buhl for the first time from India. Several specimesf both sexes of the
species were reared from the globular galls on redaaves of black pepper.

The hitherto un-described male of the species waaracterized and
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illustrated. The same authors (2015b) again rep@teew host association of
Trichacoides indicusJackson along with the first report @tichacoides
rugosiscutellumBuhl from India which was reported earlier onlyorfr
Australasian regionTrichacoides indicusvas reared from the leaf galls of
Mimusops elendLinn. A key to species ofrichacoidesfrom India was also

provided.

ANJANA and RAIJMOHANA (2016d) described a new spsci
Amitus viz. Amitus vignugreared from the parasitised puparium of whitefly
Zaphanerasp. (Hemiptera: Aleyrodidaepn Vigna trilobata from India,
which formed the first report of a platygastrid geitoid from Zaphanera
Corbett, earlier only Encyrtidae and Aphelinidaerevenown attacking this

whitefly genus. A key to species Amitusfrom India was also provided.
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CHAPTER IlII

MATERIALS AND METHODS

1. SPECIMEN COLLECTION
a. Study Area (Plate 1: Figures A & B)

Specimens for the study were collected from varitacsalities of
Kerala state, covering variable habitats, proteeteshs such as sanctuaries,
national parks, natural areas like backyards, tagads and shola patches.
Agro-ecosystems were also surveyed. More than 1§@€cimens were
collected and studied. Since, most of the taxon@hidies of Platygastrinae
and Sceliotrachelinae were based on females, entalies were studied. The
study was conducted for a period of three yeaosnfiviarch 2013- February
2016.

Kerala lies along the coastline, extreme southtveésthe Indian
peninsula, flanked by the Arabian Sea on the wedtthe mountains of the
Western Ghats on the east. The area stretchessurth along a coastline of
580 kms with a varying width of 35 to 120 kms |eazhtbetween north
latitudes 817'30" and 1%7'40" and east longitudes®82' and 722'. The
geographical area of the state is about 39,863 aadphysiographically the
state can be divided into four domains from easivést, viz. the Western
Ghats, the foothills, the midland and the coasial-lland (Chandrashekara
2015). The Western Ghats form an almost continumasntain wall, except
near Palakkad where there is a natural mountais kpa®vn as Palakkad Gap.
The average elevation of the Western Ghats is abe@® meters above sea

level.
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There are 44 rivers in Kerala, of which 4igmate from the Western
Ghats and flow towards west into the Arabian Seay @hree tributaries of
the river Cauvery originate in Kerala and flow eagb the neighboring
states. These rivers and streams flowing down fitem\Western Ghats either
empty themselves into the backwaters in the coaséa or directly into the
Arabian Sea. Kerala is rich with variety of soilsvehich laterite and loams

form the major soil types of Kerala.
b. Climate

Kerala is located in the humid tropics dne state is well known for
the green landscape, water bodies, mountains,ygaiad evergreen forests
and is often called the land of monsoons. Evenghp&outh west monsoon
(June to September) and North east monsoon (Octmb&ovember) are
there in Kerala, South west monsoon is more predami About 85% of the
annual rainfall is received during the monsoon geerbetween June and
November. The occurrence and distribution of rdinfathe state also shows

high spatial variations.
c. Collection Gadgets

For collecting insects, mainly two typestadps: passive and active
traps are used. The former intercept insects rahdonhile the latter use
specific attractants (odors, colors etc.) to attiasects more selectively.
Examples of passive traps include the Malaise @afd attraction traps

include the Moericke trap, where insects are agdhby color.
1) Sweep net (Plate 2: Figure F)

Net-Sweeping, an active method of collectioncamsidered as the
most rewarding methods for collecting Platygasgijdsince relatively good

diversity of species can be collected in a rel&iv&hort time. But it is
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important to choose an area where the vegetatias @iverse as possible. A
grassy land with a good variety of flowering plargspecially yellow flowers
surrounded by several kinds of bushes and treésuisd to be an excellent

location for collection.

Sweep net used in the present study was a mddifodel of the type
designed by Noyes (1982). It consisted of a netditarhed on a triangular
frame, which was made of aluminum, which in turnswa@nnected to a
cylindrical handle. The size of frame measured 486xx 48 cms. The
triangular frame was found more effective sinceeihained in contact with
the ground while sweeping and with a much largeraatovered in each
sweep, the collections got were far more than dagitured by the round
frame net. The handle measured about 106- 122 gims. long handle
allowed the net to be used far away from the boslypassible, making
sweeping easier underneath low, overhanging bustmesalso extended the
area of each individual sweep. The net bag wasne®0long and was made
up of a thin white cotton cloth, which allowed easgssage of air and
prevented the escape of minute insects. The tdpeobag that was attached
on the frame was made of canvas. The bag was attaichthe frame by
strong wire threaded alternately through the batjlasles drilled at intervals
through the frame. The sweeping was done as deschly Noyes (1982).
The specimens were prevented from escaping, byingphe bag quickly
over the rim. Parasitic hymenoptera collected wenmediately sucked into

an aspirator.
i) Aspirator/ Pooter (Plate 2: Figure G)

The aspirator also called pooter is a small andpkinpiece of
apparatus, for collecting small insects. It comsisbf a glass or plastic vial
fitted with a two-holed cork holding two glass tgbeéA rubber tube was

attached to one end of the tube for sucking thrabglmouth which was open
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in both ends. The other end of this tube remaineitie vial and was covered
with a piece of fine muslin cloth to prevent ingeftbm entering the tube. By
suction, the vaccum created inside the vial suckeddesired insect into it.
Specimens collected were killed by placing a srpaéce of cotton soaked
with a few drops of ethyl acetate in the entry tublee dead insects were then

transferred to 70 percent alcohol with the help @ihe brush.
lii) Malaise trap (Plate 2: Figure E)

Malaise traps are effective insect sampling gaddetsnon-formicid
hymenoptera compared to the Moericke pan trapsrghatAlcocer &
Gonzalez- Moreno, 2007). This trap finds preferebeeause it is a passive
form of collection with minimal maintenance requirgMatthews and
Matthews 1971). The traps are serviced easily dsadren required. Malaise
traps are also popular because of the large numifenssects it collects
(Bartholomew and Prowell 2005). Two advantageshef Malaise trap are
that it need only be serviced once a week for emgtsnd it can be managed
by a non-entomologist. Another major advantagéad it can be used even

during rainy season.

The trap was originally designed by Dr. R. Mala{4837). Later a
suitable model was designed by Townes (1972). mbecis collected mostly
by this method are parasitic hymenoptera and DCapfEne trap consisted of a
tent made up of fine mesh terelene gauze to interfbgng flies. Intercepted
insects fly upward and become trapped at the tdpedfrap in a collecting jar
often filled with a killing agent. The trap was aihd330 mm wide, 1067 mm
high at one end and 1980 mm at the other end. Agexis when they fly into
the sides of the trap by chance crawled upwardbeaoof and entered the
collection tube containing 70- 90 per cent alcoptdced in a collecting jar at
the top of the trap. In placing Malaise traps, fiight behavior of the target
taxa and factors such as topography of the habligausity of vegetation, wind
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and water conditions need to be taken into conaiater (Gressitt and Gressitt
1962). The advantage of this trap is that, it sye@-make, low cost sampling
tool, which can capture flying arthropods day anghty especially when
illuminated at night (Gressitt and Gressitt 1962s8et 1988; Campax al.
2000). Limitations of Malaise traps are that thes eonfined to the sampling
of flight-active arthropods, having a comparativiey trapping effectiveness
which sometimes may cause statistical problems, thedtrap equipment
becoming easily damaged by wind, especially in iargn studies (Basset
1988).

iv) Yellow pan traps (Plate 2: Figure D)

Pan traps also referred to as Moerickpstrar ‘water traps’, show
many similarities to pitfall traps, but are genbralperated above the soil
surface (Canet al 2000). This is another passive method employedhi®
collection of parasitic hymenoptera. Species thatrarely swept or collected
using malaise trap can be often collected using. thi is based on the
principle that insects get attracted towards yeltmlor. The trap consisted of
a shallow tray of 30 mm square and about 600- 760d®ep, painted yellow
inside and black outside. The tray was filled withter to which few drops of
detergent were added to break surface tensioradttiien set in a grassy land.
Target insects sink into the water when they landh@ surface. The trapped
insects were washed with fresh water and thernrddtehrough a fine mesh
and transferred to 70 per cent alcohol. The adgentd this trap is that, they
are cheap and easily transportable. But sincedhegensitive to rainfall, they

need to be regularly checked.
v) Rearing

Rearing is one of the promising methods of coliertiparasitic

hymenoptera because the host of the species cadked only through this
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method (Narendran 2002). Biological informationafpecies is very well
important in the bio-control programs. Taxonomisdg associate the male to
its female species easily through this method daiy.it had a limitation that
only a few species could be collected in any gitrere and also it required

more time and effort compared to other collecterhhiques.

In the present study, Cecidomyiid galls (leaf, stgalls) were
collected and were kept in plastic containers paaggith cotton wool or in
paper bags to await the emergence of parasitolis.€merging insects were
attracted to the light and collected into a glaket Also, the egg mass, larvae
and pupae of other suspected hosts like whitefied mealybugs were

collected and kept for rearing.
2. PRESERVATION OF SPECIMENS
a. Unmounted specimens

The safest method of storing un-mounted platygésid to keep them
in 70% alchohol.

b. Relaxing

Relaxing often helps to prevent breakage of spetsm&hile card
mounted. When using ethyl acetate as the killingnagthe best method of
relaxing specimens is to keep them in an atmospbfeaeetic acid for atleast
6-8 hours (Noyes 1982).

A clear plastic box with a tight fitting lid waskian and the bottom was
covered with a thick cotton wool. Few drops of gdhacetic acid were
added, followed by the second layer of cotton w&gecimens to be relaxed

were kept on a tissue in a glass dish and thenvieeg kept in a closed box.
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3. STEPS INVOLVED FOR SPECIMEN STUDY
a. Card Mounting

Specimens were mounted based on the procedurdlaestry Noyes
(1982), except that cards used were pointed instéagctangular. Before
mounting, the specimens were placed on a slide avidgw drops of alchohol.
The wings, legs and antennae were then correctifipeed using needle and
a brush. A tiny drop of glue was put on the tigle# card using a needle. The
specimen was picked up by touching the mesoplenagibn. It was then
positioned on the triangular card, which was tilktcbout 4%to the plane of
the card in such a way that all the important passe clearly visible. The
specimens thus mounted were held on entomologinalgnd were stored in
insect boxes containing camphor and phenol or hapdne balls to provide
protection against insect attacks. Paradicholofremavas also used as an
anti-fungal agent.The collection boxes were periodically subjected to
warming by using lamps with incandescent bulb, dieorto avoid fungal

growth.
b. Labeling

Temporary labels which were given in the field ae ttime of
collection were replaced by permanent ones aftermtiog. GSM ivory cards
sliced in rectangular cards were used for labedipgcimens. Rotring pen (0.
2mm) was used for hand written labels since it Woobt fade even after

years. The label included:

1. The name of the country (in capital letters), statowed by district

and exact area.
2. Date of collection

3. Name of the collector
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4. Host data (if available)

After identification, the binomial species namel dine Reg . No. were
pinned under the host datdolotypeswere indicated with red circular cards

andParatypeswith yellow circular cards respectively.
C. Registering

Specimens were registered after identifying uptecss level.
Holotypes and Paratypes were given separate register numbevghile

registering the species, following data were pregith the Register:
1) Register number

2) Name of the species with author name

3) Name of the collection locality

4) Date of collection

5) Collectors name

6) Remarks

4. MICROSCOPES AND DIGITAL PHOTOGRAPHY

Labomed CZM6 stereo microscopelate 2: Figure A) was used for
sorting, mounting and for identification upto gandevel. Identification of
the specimen upto species and imaging includingsareanents were carried
out employing Leica M 205A stereo microscope (PlateFigure B) with
automated multiple image capture at preset focadl$eusing a Leica DFC
500 camera, and images processed were combinedy ubl Leica

Application Suite image processing system.
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5. MAPPING AND DISTRIBUTION

Mapping always gives us necessary data about thecton locality
of the specimen studied. Information regarding l#tdude and longitude of
collection localities of this study were gatheresing GPS by GARMIN
etrex®H. Distribution maps of species were generaising DIVA- GIS
software version 7.1.7. Geographical co-ordinatethe localities surveyed

have been provided as a list at the end of thsighe
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3.1: SYSTEMATIC STATUS, DIAGNOSIS OF PLATYGASTRINAE
AND SCELIOTRACHELINAE AND KEY TO SUBFAMILIES OF
PLATYGASTRIDAE

Platygastroidea was under the superfamily Pragboidea (Ashmead
1893; Mani and Sharma 1982). Masner (1993) semhrthis superfamily
from Proctotrupoidea by considering the relativelyeakly sclerotised
ovipositor which could be retracted inside the abdo when not in use and
also by considering the antennal club of femalevidied with basiconic
sensillae. Platygastroidea consisted of two fasyli€Scelionidae and
Platygastridae (Goulet and Huber 1993). Mueseb&ékq) divided family
Platygastridae into three subfamilies, viz. Inostatinae, Sceliotrachelinae
and Platygastrinae. Masner and Huggert (1989) rezed only two
subfamilies, viz. Platygastrinae and Sceliotractasi Sharkey (2007) studied
the phylogeny and in his recent classification oymknoptera, he
synonymized Scelionidae with Platygastridae, basedthe phylogenetic

analysis by Murpht al.(2007).

Platygastroidea is the third largest superfamilyugi#n et al. 2005)
comprising of a single family Platygastridae whicitludes 6008 species
under 265 genera. The family consists of five suiifas, viz. Scelioninae,
Platygastrinae, Sceliotrachelinae, Teleasinae atendminae (Hymenoptera
Online (HOL) [Online] available frorttp://hol.osu.edu. [accessed 31 March
2016] and The genera of Platygastroidea (Hymenoptera)hef World
http://osuc.biosci.ohio-state.edu/hymDB/eol_sceétiaa.homemaintained by
Platygastroidea Planetary Biodiversity Inventorpject. Even someecent
workers treat Scelionidae as a separate family; hage followed the
classification of Platygastroidea with respect tgnténoptera online (HOL)
available  from http://hol.osu.edu.[accessed14June2016]and so,

Platygastridae is the only family considered urttlex superfamily.
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Systematic status of subfamilies Platygastrinae anficeliotrachelinae

Hymenoptera

!

|

Platygastroidea

!

Platygastridae

|

Subfamilies Platygastrinae and Sceliotrachelinag

The most important character of this superfamilythe structure of
metasoma and the operating mechanism of the owppsvhich can be
retracted inside the soft tissue when not in usgs(id 1983). Another major
character of this group is the presence of basiceemsilla on the clavomeres
of the female antenna. Antennae inserted near g$/pmetasoma acutely
margined at sides, and reduced wing venations lae the distinguishing
characters of this superfamily. Two subfamiliesz. vPlatygastrinae and

Sceliotrachelinae are considered for the presedyst
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Platygastrinae, one of the diverse subfamiliesaofify Platygastridae
contains about 1828 species under 40 genera glolbatbm India, 97 species
under 14 genera and from Kerala only 24 speciesruinge genera have been
so far reported (Rajmohana and Divya 2011). Sceakbelinae consists of
146 species under 28 genera globally (Hymenoptelan® (HOL) [Online]
Available from http://hol.osu.edu. [accessed 31 March 2Q1btom India,
only 11species under fiveggenera have been reported (Rajmohana and Divya
2011; Veenakumaret al. 2013a, 2013b, 2015) indicating the rarity of this
group and only one species of Sceliotachelinae Ritotropa vanajae
Veenakumari and Buhl has been reported from Kepdéenakumariet al.
2013Db).

3.2. KEY TO SUBFAMILIES OF PLATYGASTRIDAE
(Adapted from Rajmohana 2006)

1. Laterotergites wide, loosely attached to sternites............ccceevvvvvvvnnnnnn. 2
- Laterotergites narrow, tightly attached to stemiite.............cccceeeevvennnnnnnne. 3

2. Antennae in females 10-11 segmented; submarginal alevays present

and continued by a mariginal vein .........cccceeeeiiieiiieennnn, Telenominae

- Antennae in females 8-9 segmented; submargieal ypresent, often

knobbed apically, marginal vein never present........Sceliotrachelinae

3. Female antennae usually with 14 or 12 segmente@ly with 8-12

110 1 1< 0 PP 4
- Female antennae 10 or less than 10 segmented.......... Platygastrinae

4. Lateral ocelli much closer to front ocellusrihia orbits; T3 always largest;
marginal vein several times longer than stigma ;vpwstmarginal vein

A S N Teleasinae
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- Lateral ocelli usually closer to orbits than ftont ocellus, if closer to
ocellus, T3 not largest or marginal vein shortemtistigmal vein and post

marginal vein long or wing veinless .........cccceevvvvvvvivvennnn. Scelioninae
Subfamily Platygastrinae

Diagnosis: Body slender to elongate, body length usually Qi (rarely
upto 4mm); black, sometimes yellow in color; an@musually 10 segmented
in both males and females, rarely 8 or 9 segmentdaa with 3-5
clavomeres; metasoma usually elongate with sixbldstergites (three in
Isostasiusfive in Gastrotrypey, laterotergites narrow and tightly appressed;

forewings with or without knobbed submarginal vein.
Remarks

Platygastrinae are parasitoids of Cecidomyiid gaitiges and are usually
koinobiont. They are mostly melanic, but xanthicnfis are also present and
are cosmopolitan in distribution. Regional affiegiare not usually noticed in
this subfamily. But genuf\nectadiusKieffer is endemic to India, with only

two species reported Worldwide.
Subfamily Sceliotrachelinae

Diagnosis Squat to plump species, less than 2mm; body sergally
flattened; antennae 8-9 segmented with 3 distitestotneres or fused to a
single clavomere; laterotergites wide, metasomanofshort and plump;

forewing usually with knobbed submarginal vein.
Remarks

Sceliotrachelinae are parasitoids of homopteronmligs like Pseudococcidae
and Aleyrodidae. Only less number of genera arerteg Worldwide as well

as in India and Kerala compared to Platygastrinae.
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3.2: MORPHOLOGY AND MEASUREMENTS Plate 4-7)

Standard morphological terminology and abbreviaiane after Masner &
Huggert (1989) and Miket al (2007).

. Admedian lines (al) — Two abbreviated parallel ¢ine anteromedian

part of mesoscutum, often reduced to mere pits.

. Antennal formula — Total number of apparent segsient female
antenna (first number) and male antenna (secondegmexcluding

radicle (ra); e.g. antennal formula 8-10phitrachelus

. Antennal segments/ Antennomeres (Al, A2, A3....)l-sagments of

the antenna excluding radicle (ra); numbered froi) (to distal

segment.
. Anterior ocellus (ao) — middle ocellus in ocellaamgle.
. Clava — Several distal flagellar segments, usumityassate, shaped

and sized differently from preceeding segments.

. Clavomeres/ claval segments — each segment ofdta.c

. Diameter of ocellus — maximal diameter of any aczll

. Epomium (ep) — anteriovertical keel on side of @tom (pn).

. Foamy structures — whitish or yellowish structurasually on

propodeum (pr), rarely on T1, S1 or S2.

. Frons— region of head between inner orbits of €8s lower margin

of toruli (tr) and anterior ocellus (ao).

. Hyperoccipital carina (hc) — transverse carina @m ¢f head behind

posterior ocelli (po).
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Interorbital space (I0S) — shortest distance ohgr{fr) between inner

orbits of eyes (io).
Knob— apex of submarginal vein (sv), usually swall@unded.

Lamella — transparent sharp edge on apex of sé&sep@artly housing

the base of pedicel (A2) from both sides.

Lateral ocellar line (LOL) — shortest distance artgx (vx) between

inner margins of anterior ocellus (ao) and postesaelli (po).
Laterotergites— lateral part of tergite.

Marginal cilia — fringe of hairs around peripher{ forewings and

hindwings.

Median keel (s) of propodeum — usually two, rariiree longitudinal
keels on the propodeum (pr), in some platygastrkdgls may be

covered with foamy structures.

Mesonotum (msn) — dorsal sclerite of mesothorax presimg

mesoscutum (msc) and scutellum (sc).
Mesopleural depression— declivity on mesopleuropl(m
Mesopleuron (mpl) — lateral region of mesothorax.

Mesoscutum (msc) — anterior region of mesonotumnjnt®tween
pronotum (pn) and scutellum (sc), often dividea intiddle and lateral

lobes by notauli (nt).
Mesosoma — Thorax and propodeum (pr) combined.
Metanotum — dorsal sclerite of metathorax.

Metapleuron (mp2) — lateral region of metathorax.
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Metasoma — abdomen posterior to propodeum (pr).
Microtrichia — hairs on the surface of fore (fw)damnd (hw) wings.
Notauli (nt) — longitudinal furrows on mesoscutumsg).

Occipital carina (oc) — transverse ridge on postepart of head

dividing vertex (vx) from occiput (ot).
Occiput (ot) — region of head posterior to occilpiina (oc).

Ocular ocellar line (OOL) — shortest distance ortese (vx) between

outer margin of posterior ocellus (op) and inndmitaof eye (io).

Posterior ocellar line (POL) — shortest distancevertex (vx) between

inner margins of posterior ocelli (po).

Posterior ocellus (po) — paired outer ocelli of tioellar triangle.
Pronotum (pn) — dorsal sclerite of prothorax.

Propodeum (pr) — first abdominal tergite fused wiibrax.
Scape — first antennal segment.

Scutellar suture — suture between the scutellumeaiid (ax).

Scutellum (ds) — posterior region of mesonotum (mbetween

mesoscutum (msc) and metanotum (mtn).
Sternite — ventral sclerite of metasoma.

Submarginal vein (sm) — first apparent tubular \vainthe forewing of

some Platygastridae, sometimes knobbed, Awstemma

Tarsomere — any tarsal segment of all three péiegs.
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Tegula — sclerite covering base of forewing.
Temple- region of head posterior to eye in dorsaly
Tergites (T1- T6) — dorsal sclerite of metasoma.

Vertex (vx) — dorsal region of head between antesellus (ao) and

occipital carina (oc).
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CHAPTER IV
OBSERVATIONS AND RESULTS

Taxonomic investigations on two subfamilies of fAgistridae, viz.
Platygastrinae and Sceliotrachelinae were condudiagsed on samples
collected from various habitats in different lotak of Kerala state (Plate 2:
Figure C; Plate 3: Figures A- D). More than thousaamples collected from
fourteen districts were studied. Identificationsrevdone based on literatures
available till March 31 2016. All the availableHolotypesat NBAIR and
WGRC, Kozhikode were examined in detail as a phitiis study.

A dichotomous key to Indian species of all genarden Platygastrinae
and Sceliotrachelinae were prepared, with the edaewf the immensely
diverse Platygaster and Leptagisor which the keys are to species from
Kerala only. Keys ofAmblyaspis, Gastrotrypesind Trichacoides were
modified from the published keyes by Anjana andidjana. Rest of the key
to species were newly prepared. Detailed descnptiof all studied
specimens are included inorder to maintain a umiityr through out the

thesis.

A revised checklist and a host/ host-plant paraksiist of genera and
species of Platygastrinae and Sceliotrachelinam fredia are also provided.
All species descriptions are supplemented by digtages and distribution
maps. All the studied specimens are deposited alogaal Survey of India,
Kozhikode.

There was a considerable hike in the number of iepeof
Platygastrinae and Sceliotrachelinae after thidys{Table 4.1; Figure 5. 2;
Figure 5. 3).
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Table 4. 1 Status of Platygastrinae and Sceliotraefinae in India and

Kerala (Before and after the study)

Region No of Genera No of species
Before Platygastrinae Sceliotrachelinae Platygastrinae Sceliotrachelinae
study India 14 5 97 11
Kerala 5 1 24 1
After India 14 5 116 14
study Kerala 9 3 52 6

In subfamily Platygastrinae, a total of 52 speaiesler ninegenera
(Table 4. 2; Figure 5.1) have been treated in whichspecies are new to
science (15 unpublished and 4 published). Numbepeties treated in each
genus is also represented (Table 4.2; Figure 5=dj. four species not

represented in the collection, diagnosis has bearided.

Females of three species have been recorded féirshéme from the
World. Eightspecies are first reports from India. Four gen&h 20 species
are recorded from Kerala for the first time. Nirmeeses (seven species of
Platygaster Latreille and two species oLeptacis Forster) have been

re-described by studying théolotypesat ZSI, Kozhikode.

Under the subfamily Sceliotrachelinae, a totallo€é genera and five
species were described in which, three speciesaseto science. Diagnosis
of one species, vidAllotropa vanajaeéVeenakumari and Buhl, reported earlier
from Kerala, but not represented in the presenectbn is also provided.

Two genera and two species are recorded from Kévalhe first time.
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Table 4. 2. Number of species studied in each genu

Genera Total No. of species treated  No. of new spes
Allotropa Forster 3 2
Amblyaspid=6rster 6 4
AnectadiuKieffer 1 0
Fidiobia Ashmead 1 0
GastrotrypesBrues 2 1
InostemmaHaliday 5 1
IphitrachelusHaliday 2 2
Isolia Forster 2 1
LeptacisForster 12 5
Platygaster_atreille 17 5
Synopeasgorster 4 0
TrichacoidesDodd 3 1
Total 58 22

SUBFAMILY PLATYGASTRINAE

4.1.1: Diagnostic characters

Body length usually 0.6- 1mm (rarely upto 4 mm)add, sometimes

yellow in color; elongate; antennae inserted claseclypeus, usually ten

segmented (8 segmentedlphitrachelug, clava usually 4 segmented, rarely

3 or 5 segmented; forewings usually veinless, scane with small

submarginal vein, knobbed in some genera likestemma Isostasiusetc;

scutellum usually unarmed except in a few gené&eglleptacis Synopeagitc;

tarsi usually five segmented (4 segmentedpimtrachelug; metasoma with

six visible tergites; in genusnostemma most of the species are with

metasomal horn for housing the ovipositor.
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4.1.2: AKEY TO INDIAN GENERA OF PLATYGASTRINAE

1. Forewing with a long submarginal vein, knobbed albyc (Plate 20:
10 U1 £ = 5 ) RPN 2

- Forewing with short submarginal vein, never knobaedpex......... ..... 3

2. Antennae 8 segmented, clavomeres fused into aesgegiment (Plate 24:
FIQUIE G). v e I phitrachelus Haliday

- Antennae 10 segmented, clava with 3-5 distinct araeres, clavomeres
NEVET TUSEA ...ttt 4

3. T5 elongate, never transverse (Plate 16: Figure @ytauli
ADSENt...... e e ——— Gastrotrypes Brues

- T5 never elongate, always transverse; notauli pteseor
ADSENL. .. e ———————D)

4. Metasomal horn usually present (absent in some)l. ©@arly shorter
than LOL; T3-T5 never fused, metasoma with 6 ve&sibl
LI gIIES . .o e ——_———— Lnostemma Haliday

- Metasomal horn never present; OOL subequal or lotigan LOL; T3-T5
fused, metasoma with 3 visible tergites...............lsostasius Forster

5. A9-A10 almost fused (Plate 8: Figure F); scutelln@ver transverse, not
separate from mesoscutum by a groove (Plate 11:uréig
) Amblyaspis Forster

- A9-A10 clearly separated; scutellum may be trarsveor elongate,
scutellum often separated from mesoscutum by avgr@®late 40. Figure

6. Scutellum strongly convex, covered by sharp spifilate 57: Figure
E) e —— Trichacoides Dodd
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- Scutellum convex without any SPINES ..o eeeiiiiiiiiiiee e 7

7. Abdomen sessile or subsessile, T1-T2 with densergihairs, (Plate 52:
FIgure H) ..o e Synopeas Forster

- Abdomen petiolate, T1-T2 without or with few silydrairs laterally... ... 8

8. Scutellum behind with a short stout tuft of hamsmiddle, of which there

IS @ MINUEE PIrOCESS... weuviiiieeeiieeeeiittis o e Trichacis Forster
- Scutellum without tuft of hairs in the middle ...........cccccovviiiii s 9
9. Scutellum modified into a spine apically............ cccceeeeiiriiiiiiiiiinnne o 10
- Scutellum unarmed. ... A1

10.Scutellar spine sharp, elongate (Plate 27: Figuyen&rowly pointed,

forewings usually with long marginal cilia ...............Lepatacis Forster
- Scutellum posteriorly with short prolongation........ Ceratacis Thomson
11.Antennal clava 6 segmented...... .....cccccvvviviciieenneenn. L socybus Forster
- Antennal clava 4 or 5 segmented...... ...ccccoiiceeeeeeiiee e 12

12.Clava distinct, 4 segmented; scutellum not everdpvex...............
............................................................................... Anectadius Kieffer

- Clava distinct or indistinct; 4 or 5 segmented;tsttum usually evenly
[070] 1Y/ 2 PP PP TRPPRPTR 13

13.Notauli absent; clava 4 segmented; posterior octdiser to eye orbits
than to median ocellus............cccoeoei i Proleptacis Kieffer

- Notauli present or absent; clava 4 or 5 segmeimesterior ocelli closer to
median ocelli than to eye orbits......... ................ Platygaster Latreille
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4.1.3: TAXONOMIC DESCRIPTIONS

1. GenusAMBLYASPI S Forster

Amblyaspid-orster, 1856: 107, 112. Original description. &ylatygaster triticiWalker,
designated by Kieffer (1926). Keyed.

Diagnostic characters

Head transverse, Antenna 10 segmented; A9-A10 alfused, separated
only by a fine suture; scutellum flattened in dbrg@w with dense hairs
apically, somewhat pointed, hardly transverse, rgdparated from
mesoscutum by a groove; tarsi 5 segmented; metasmnaegmented,;

forewing with short submarginal vein, not knobbeitally.
Distribution: Worldwide

Host: Parasitoids of Cecidomyiidae (VIiug 1995)
Discussion

This genus closely resemblBtatygasterexcept for two characters. A9-A10
is almost fused imblyaspisvhereas it is distinctly separate Rtatygaster
Also, Amblyaspiss having dense hairs on the scutellum forming@edike

structure in the dorsal view, while it is not sche latter.
Remarks

This genus is represented by 84 species from thddWwb6 species from
Oriental Region, eight species from India and ag species from Kerala.
Recently, Anjana and Rajmohana (2015) describegetinnore new species
from Kerala. The present work reports six speaes,of which, one species
is described as new to science and another speaiggorted for the first time
from Kerala. Diagnosis of one species reportediezaftom Kerala is also
included. A key to species of India and a distitnuimap of this genus and its

species in Kerala are provided (Plate 13).
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KEY TO INDIAN SPECIES OF AMBLYASPIS FORSTER

(Modified from Anjana and Rajmohana, 2015a; basetemales)
. NOtAUI PreSENT ... 2
NoOtaull ADSENTL.......oiii - 3

. Scape 7 X as long as wide; T1 elongate with engtiegkending costae...

......................................................... A.kurinjii Veenakumari and Buhl

Scape less than 6 X as long as wide; T1 transweitbtea tuft of long

dense NAIrS .......ccoooviiiiiiiiiiiiii s e A. dalhousianus Mukerjee

. Wings emarginate medially (Plate 9: Figureé Gl ..ccoeviiieeiiieiiiiinnnnn.
................................................. A. emarginata Anjana and Rajmohana
Wings rounded medially...... ...oooooiiiiiiii e 4

. Mesoscutum smooth.............A. charvakae Veenakumari and Buhl
Mesoscutum finely reticulate... ... ........coooo e, 5.

. Occiput with sixprominent longitudinal striae laterally ........................

..................................................... A. ashmeadi Veenakumari and Buhl

Occiput with faint striae or without striae (Pl&teFigure C)................... 6
(@10 ] Ir=To [ U = | (o 18 X L ST 7.
OOL greater than LOL...... ..coooiiiiiiiiiiimmme et 8.

. Frons smooth; scape 4 X as long as wide; A2B X as long as wide .....

................................................................................ A. shivanki sp. nov

Frons reticulate; scape 5.3 X as long as wAlH) elongate, 1.67 X as

longaswide.............ceeeeeeeeennen A. narendrani Anjana and Rajmohana
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8. OOL €SS thAN 1.5 X LOL uuieuiieiieeee e et et e et e e e e e e enaeenreneenee 9

- OOL greater than 1.5 X LOL ......ccoovvvivvit et e e e e e e e 10
9. A10 1.7 X as long as wide ... .......A..hirsutus Anjana and Rajmohana
- Al10 1.08 X as long as wide...... ..A.khasiana Veenakumari and Buhl

10. ...Occiput reticulate with sparse longitudistaiae in lower half; scape less

than 5 X as 10Ng as WIOE ...........uvuuunt s e e e e e e e ee e e et e e e e e e e eeeeaene 10.

- Occiput reticulate without any longitudinal strissape more than 5.5 X

as long aswide... ...ccccccuvunnnnn. A. panhalensis Veenakumari and Buhl

11.Head 1.7 X higher than long; A10 1.76 X as lasgwide .....................

.......................................................... A. fabrei Veenakumari and Buhl

- Head 1.48 X higher than long; A10 1.43 X as long wagle

................................................... A. tipusultani Veenakumari and Buhl

1. Amblyaspis ashmeadi Veenakumari and Buhl
(Plate 8)

Amblyaspis ashmealfieenakumari, Buhl, Prashanth & Khan, 2013: 231.giQal
description, diagnosis.

Diagnosis

Body length 1.13 mm. Occiput stongly reticulate;péroccipital carina
present; A3 equal to A4; notauli absent; scape X%.&s long as wide;

mesoscutum finely reticulate.
Re-description

Female: Body length 1.97 mm (Plate 8: A); antenaik drown; tegula dark

brown; microtrichia brown; legs except coxae yelkiwbrown; coxae black.
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Head: 2.16 X as wide as long in dorsal view (Plate 8:l&ad in front view
1.11 X as wide as high (Plate 8: E); eyes largejput strongly reticulate
with six prominent striae; frons finely reticulateyer frons above toruli with
several transverse striae laterally; 10S 1.38 X legight; OOL 1.95 X OD;
OOL 1.33 X LOL; POL 2.68 X LOL; POL 2.19 X OOL; eyeight 3.26 X as
long as temples; hyperoccipital carina sharp; scaBeX as long as wide,
1.32 X as long as A7-A10 combined; length to brkaditio of antennal
segments A1-A10 being: 0.46: 0.09; 0.11: 0.04; 0M85; 0.07: 0.05; 0.07:
0.05; 0.07: 0.05; 0.09: 0.08; 0.09: 0.08; 0.08:7@®M9: 0.05 respectively
(Plate 8: F).

Mesosoma:1.42 X as long as wide (Plate 8: B); pronotum rmgular,
clearly visible from above; anterior lateral prasoarea sparsely setose with
fine reticulations; mesoscutum as long as wideelfinreticulate with an
imaginary notaular line; notauli absent (Plate §; &omial carina distinct;
posterior margin of mesoscutum with median lobe jgmtong above
mesoscutellum; scutellum conical, 1.12 X as longvae; fully covered with
white setae, posterior margin of mesoscutum natigit, convex, densely
setose towards the posterior region; mesopleuravo8m metapleuron with
white setae towards posterior end (Plate 8: D)eworgs hyaline, 2.69 X as

long as wide (Plate 8: G), with fine and dense atrachia.

Metasoma: 2 X as long as wide (Plate 8: H); T1 with two pialacarina
medially, dense white setae present laterally dsal @n sides of the median
carinae; T2 with white setae at basal region, seaboth; T3-T6 with
punctures at apex; T5-T6 with a transverse row lutensetae; length to width
ratio of metasomal tergites T1-T6 being: 0.15:10.2.57: 0.45; 0.05: 0.4;
0.04: 0.35; 0.05: 0.26; 0.06: 0.12 respectively.

Host: Unknown

53



Specimens examined

4 f. INDIA: Kerala, Gajamugam, Nilambur, 30. xii021; Coll. Rajmohana;
on card; Reg. No. ZSI/WGRS/IR.INV.4640; f. INDIA:eala, Pattiyar, Silent
valley, 24. ii. 2013; Coll. P. M. Sureshan; on c¢ar®eg. No.
ZSI/WGRS/IR.INV.4641.

Discussion

This species is similar t4. roboris(Walker) but the frons is finely granulate,
POL 2.8 X OOL and forewings are infuscate An roboris whereas inA.
ashmeadi frons is finely reticulate, POL 2.19 X OOL andrdwings are

hyaline.
Remarks

This is the first report oA. ashmeadirom Kerala.

2. Amblyaspis dalhousianus (Mukerjee)

Anopedias dalhousianidukerjee, 1978: 73, 78. Original description, kiyAmblyaspis
dalhousianusMasner,n Vlug, 1995: 13. Generic transfer.

Diagnosis

Female. Length 1.8 mm. Body brownish black, eyéedaOOL 1.45 X OD;

scape 5.5 X as long as wide; clava longer than A&é&mbined; mesososma
finely reticulate, densely clothed with long setaetauli present; scutellum
flat; metasoma smooth and shiny; T1 with tuft ohdodense hairs; T3

onwards with fine punctures.

Type locality: Munnar- Kodaikanal road
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Discussion

Mukerjee (1978) reported that some specimens walected from Munnar-
Kodaikanal road. The diagnosis is based on theinaligdescription. But
variations were noted in the antennal measuremehthe image of the

Holotypeavailable at Specimage which are included in thgribsis.
http://specimage.osu.edu/getimagelnfo.html?imaty92011

Remarks

The species is not represented in the presentciolie

3. Amblyaspis emarginata Anjana and Rajmohana

(Plate 9)

Amblyaspis emarginatanjana Gangadharan M. & Rajmohana K., 2015: 118, Ckiginal
description, keyed.

Diagnosis

Body length 0.93 mm (Plate 9: A); head 1.86 X adenas long; scape 5.2 X
as long as wide; forewings emarginate medially;apleturon setose only at

the posterior corners.
Description

Female. Body length 0.93 mm. Scape yellowish brod2vA10 brown; legs
including coxae yellow; tegula light brown; microtria dark brown; last

segment of tarsi slightly darkened.

Head: 1.86 X as wide as long in dorsal view (Plate 9:IF)8 X as wide as
mesosoma; occiput finely reticulate with granulasi@and without any striae;
head in front view 1.14 X as wide as high; fronscrdate (Plate 9: E), lower

frons above toruli with several transverse strl@S 2.25 X eye height; eyes
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bare; OOL 3.45 X OD; OOL 1.4 X LOL; POL 1.96 X LOkye height 3.5 X

temples; hyperoccipital carina present extendingyvéen orbits; antennae
covered with white setae (Plate 9: D); scape 5&sXong as wide, 1.24 X as
long as claval segments combined; length to breadtlo of antennal

segments A1-A10 being: 0.26: 0.05; 0.07: 0.04; 0M064; 0.03: 0.03; 0.04:

0.03; 0.04: 0.04; 0.05: 0.05; 0.05: 0.06; 0.04:50.0.07: 0.04 respectively
(Plate 9: D).

Mesosoma:1.45 X as long as wide (Plate 9: C); mesoscutluifl X as long
as wide, finely reticulate with sparse setae; rlotabsent; pronotum non
angular, clearly visible from above, lateral sidafs pronotum with fine
reticulations; mesopleuron smooth; metapleuron vggarse setae at the
anterior margin and thick setae at posterior ma(giate 9: B). Forewings
emarginate medially, 2.18 X as long as wide witte fand dense microtrichia;

marginal fringe 0.15 of forewing width (Plate 9:.G)

Metasoma: 1.5 X as long as wide (Plate 9: H); T1 with wisttae laterally;
white setae on the base of T2, rest smooth; T3-IB & transverse row of
setae; length to width ratio of metasomal tergifdsT6 being: 0.05: 0.13;
0.26: 0.27; 0.03: 0.23; 0.02: 0.19; 0.02: 0.1230MO7 respectively.

Host: Unknown
Specimen examined

f. INDIA: Kerala, Anjuruli, Idukki; 09. iv. 2013; Gll. Rajmohana; on card;
Reg. No. ZSI/'WGRS/IR.INV.4638.

Discussion

Amblyaspis emarginatauns toA. carinicepsBuhl (1997) in Buhl's key to

Oriental species oAmblyaspiq2009). The former differs frorA. cariniceps
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in having medially emarginate wing. This charact@kes this species unique

from all other known species 8imblyaspis
Remarks

Amblyaspis emarginataas described by Anjana and Rajmohana (2015).

4. Amblyaspis hirsuta Anjana and Rajmohana

(Plate 10)

Amblyaspis hirsuté&Anjana Gangadharan M. & Rajmohana K., 2015: 114igiQal
description, keyed.

Diagnosis

Body length 1.13 mm; occiput strongly reticulateypéroccipital carina
present; A3 sub equal to A4, scape 5.8 X as longvids; notauli absent;

mesoscutum finely reticulate.
Description

Female. Body length 1.13 mm (Plate 10: A); Al-AZddegs yellowish
brown; A3-A9 dark brown; tegula dark brown; microlvia dark brown; last

segment of tarsi slightly darkened.

Head: 2.18 X as wide as long in dorsal view (Plate 1):1309 X as wide as
mesosoma; head in front view 1.17 X as wide as (iRjate 10: B); occiput
strongly reticulate without any striae; frons fipeleticulate, lower frons
above toruli with several transverse striae; |02 2X eye height; eyes bare;
OOL 2.8 X OD; OOL 1.89 X LOL; POL 2.4 X LOL; eyeight 3.2 X as long
as temples; hyperoccipital carina present, extendetween orbits; scape 5.8
X as long as wide; A3 equal to A4; scape 1.36 Xlasy as A7-Al0
combined; A10 1.7 X as long as wide; length to Oteaatio of antennal
segments A1-A10 being: 0.29: 0.05; 0.07: 0.03; 0M63; 0.05: 0.03; 0.04:

57



0.03; 0.04: 0.04; 0.06: 0.05; 0.05: 0.06; 0.05:60.0.06: 0.04 respectively
(Plate 10: D).

Mesosoma:1.39 X as long as wide (Plate 10: E); pronotum maogular,

clearly visible from above; lateral sides of pramatsparsely setose with fine
reticulations; epomial carina present; mesoscutud? X as long as wide,
finely reticulate with sparse setae; notauli abs@tate 10: E); posterior
margin of mesoscutum with median lobe projectingvabmesoscutellum;
scutellum 1.07 X as long as wide, fully coveredhwithite setae; posterior
margin of mesoscutum not straight, slightly convengsopleuron smooth;
metapleuron fully covered with white setae (Pldde@). Forewing 2.56 X as
long as wide (Plate 10: H), with fine and denseratrichia, marginal cilia on

posterior margin of forewing 0.12 of wing width.

Metasoma: 1.96 X as long as wide (Plate 10: F); T1 with dendite setae
laterally; T2 with white setae at the basal regimst smooth; T3-T6 with
punctures at the apex; T5-T6 with a transverse sbwhite setae; length to
width ratio of metasomal tergites T1-T6 being: 0.09.0; 0.36: 0.29; 0.03:
0.24; 0.03: 0.19; 0.03: 0.11; 0.03: 0.06 respebtive

Host: Unknown
Specimens examined

2 f. INDIA: Kerala, Anjuruli, Idukki; 09. iv. 2013¢Coll. Rajmohana; on card;
Reg. No. ZSI/WGRS/IR.INV.4636.
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Discussion

Amblyaspis hirsutauns toA. viethamensign Buhl's key (2009) to Oriental
species ofAmblyaspis But differs from it in the following character®OL
1.89 X LOL in Amblyaspis hirsutavhereas only 1.25 X iA. viethamensis
Mesoscutum is with sparsely arranged short haiis. inirsuta whereas, two
broad stripes of short hairs along imaginary notauk present inA.
vietnamensisMetapleuron is fully pilose iA. hirsutawhereas sparsely pilose

in A. viethamensis

A. hirsutais very similar toA. khasiana/eenakumari & Buhl, described from
India but differs in the following. A10 in 1.7 X dsng as wide irA. hirsuta
but only 1.08 X as long as wide & khasianaScape is 5.8 X as long as wide

in A. hirsutawhereas 5.3 X as long as wideAinkhasiana
Remarks

Amblyaspis hirsutavas described by Anjana and Rajmohana (2015).

5. Amblyaspis narendrani Anjana and Rajmohana

(Plate 11)

Amblyaspis narendraminjana Gangadharan M. & Rajmohana K., 2015: 118giQal
description.

Diagnosis

Body length 1.72 mm; head 2 X as wide as long;s&ap X as long as wide;

occiput with longitudinal striae on lateral endsgnginal fringe almost absent.
Description

Female. Body length 1.72 mm (Plate 11: A); scadbweh brown at base
and more darker towards apex; A2-A10 brown; legboye tegula black;

microtrichia dark brown; last segment of tarsilstig darkened.

59



Head: 2 X as wide as long in dorsal view (Plate 11: Bciput reticulate

with longitudinal striae on lateral ends; headront view 1.04 X as wide as
high (Plate 11: C); frons finely reticulate, low&ons above toruli with

several transverse striae; 10S 1.36 X eye heiglgs dare; OOL 2.3 X OD;
OOL equal to LOL; POL 2.4 X LOL; eye height 2.3 X bbng as temples;
hyperoccipital carina present extending betweenitrbantennae fully

covered with white setae; scape 5.3 X as long de wi.25 X as long as A7-
A10 combined; length to breadth ratio of antenmagrnsents A1-A10 being:
0.41: 0.08; 0.1: 0.03; 0.08: 0.04; 0.06: 0.04; 0@64; 0.06: 0.05; 0.09: 0.08;
0.08: 0.08; 0.06: 0.07; 0.10: 0.06 respectivelp@Ll: F).

Mesosoma:1.5 X as long as wide (Plate 11: E); mesoscutis X as long

as wide, finely reticulate; five setae present talsalateral end of
mesoscutum; notauli absent, imaginary notaular firessent; pronotum non
angular, clearly visible from above; lateral sidefs pronotum with fine

reticulations with scattered white setae; scutelfufty covered with white

setae, 1.2 X as long as wide; mesopleuron smoagtapleuron with sparse
setae at anterior margin and thick setae at postemargin (Plate 11:. G).
Forewings 2.4 X as long as wide, with fine and e@emscrotrichia (Plate 11.:
H).

Metasoma: 1.5 X as long as wide (Plate 11: B); T1 with plafaimedian
carinae with a depression in between; dense ladetak present on T1; white
setae on base of T2, rest smooth; T3-T6 with sstrarse row of setae; length
to width ratio of metasomal tergites T1-T6 beindt40 0.18; 0.53: 0.4; 0.04:
0.35; 0.05: 0.3; 0.05: 0.24; 0.07: 0.13 respedyivel

Host: Unknown
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Specimen examined

f. INDIA: Kerala, Manalar, Idukki, 07. iv. 2013; @oAbhilash Peter; on
card, Reg. No. ZSI/WGRS/IR.INV.4639.

Discussion

This species runs tA. carinicepsBuhl (1997) in key to Oriental species of
Amblyaspis(Buhl 2009). A. carinicepsis much smaller compared tA.
narendrani Occiput is without longitudinal striae A carinicepsAlso, OOL
is equal to LOL inA. narendraniwhereas, LOL is 1.2 X OOL irA.

cariniceps.
Remarks

Amblyaspis narendranvas described by Anjana and Rajmohana (2015).

6. Amblyaspis shivanki sp. nov
(Plate 12)

Diagnosis

Body length 1.01 mm (Plate 12: A); head 1.96 X &evas long; OOL equal
to LOL; scape 4 X as long as wide; occiput withddadinal striae on lateral

ends; hyperoccipital carina present; notauli absent
Description

Holotype Female. Body length 1.01 mm (Plate 12: A). Bothck, A1-A6
brown, A7-A10 dark brown; legs including coxae darbwn; tegula black;
forewings with a brownish tinge, microtrichia daskown; last segment of

tarsi slightly darkened.
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Head: 2 X as wide as long in dorsal view (Plate 12: &gciput reticulate
with longitudinal striae on lateral ends; headront view 1.09 X as wide as
high (Plate 12: H); frons entirely smooth; 10S 18%ye height; eyes bare;
OOL 2.33 X OD; OOL equal to LOL; POL 2.57 X LOL;eWeight 2.28 X as
long as temples; hyperoccipital carina presentrehi® between orbits; scape
4 X as long as wide; A6 and A8 as long as wide; A®b X as long as wide;
length to breadth ratio of antennal segments Al-Bdidg: 0.48: 0.12; 0.13:
0.05; 0.09: 0.05; 0.09: 0.05; 0.07: 0.05; 0.0660M1: 0.09; 0.09: 0.09; 0.07:
0.08; 0.1: 0.08 respectively (Plate 12: F).

Mesosoma:1.41 X as long as wide (Plate 12: D); mesoscutgnioag as
wide, finely reticulate; notauli absent, setae rgeal as two lines vertically on
mesoscutum marking an imaginary notaular line; pt@m non angular,
clearly visible from above; anterior and lateralompotum with fine
reticulations and with scattered white setae; $lcune fully covered with
white setae, 1.22 X as long as wide; mesopleurcoo#m metapleuron with
sparse setae at anterior margin and thick setpesa¢rior margin (Plate 12:

C). Forewings 2.42 X as long as wide, with densgrotiichia (Plate 12: G).

Metasoma: 2.02 X as long as wide (Plate 12: B); T1 with fHlafamedian
carinae with a depression in between and fine datamlly; short white setae
on base of T2, rest smooth; T3-T6 with a transveose of setae; length to
width ratio of metasomal tergites T1-T6 being: 3.0.21; 0.58: 0.47; 0.06:
0.42; 0.06: 0.35; 0.05: 0.27; 0.08: 0.17 respebtive

Host: Unknown
Specimen examined

Holotype f. INDIA: Kerala, Pandimotta: Kollam; 17. xii. 286; Coll.
Rajmohana and Party; on card; Reg. No. ZSI/WGR8MNR6194.
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Etymology

The species is named‘shivanki after ‘ShivanKk the nephew of the

author of this species.
Discussion

Amblyaspis shivanksp. nov. runs toA. narendraniin the Key to Indian
species by Anjana and Rajmohana (2015) and it tui#s carinicepsBuhl
(1997) in the key to Oriental speciesAxinblyaspigBuhl 2009). Occiput is
without longitudinal striae inA. cariniceps,which is present in the new
speciesAlso, OOL is equal to LOL in the new species wheréfL is 1.2 X
OOL in A. carinicepsThe new species differs frof narendraniin having a
smooth frons, which is reticulated & narendraniScape is 5.3 X as long as
wide inA. narendraniwhereas it is only 4 X as long as wideA. shivanksp.
nov. A10 is elongate, 1.67 X as long as widé&imarendranj but only 1.25

X as long as wide iA. shivankisp. nov.
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2. GenusANECTADIUS Kieffer

AnectadiuKieffer, 1905: 187. Original description. TypAnectadius striolatusieffer,
designated by Kieffer (1926).

Diagnostic characters

Head transverse in dorsal view and rounded in fuvoew; eyes large, bare;
vertex arched; antennae 10 segmented; notauli eweppad-median lines
present in the anterior half of mesoscutum; sauteliounded without spine,
separated from mesonotum by a deep groove; forewinghout vein;

abdomen longer than rest of the body.

Distribution: India

Host: Lasioptera textoKieffer (Vlug 1995) and Gall midge ofrtemesiasp.
Discussion

Anectadiugs having close similarity t®latygasterLatreille. But the distinct
four segmented clava of this genus can be useeparate it fronPlatygaster

in which clava is indistinct.
Remarks

This genus is endemic to India, represented by tmbyspeciesOne species
Is re-described here along with a new host assooiah key to species of
India and a distribution map of the genus and sseof Kerala are provided
(Plate 15).

KEY TO INDIAN SPECIES OF ANECTADIUSKIEFFER
(Based on females)
1. Frons and vertex smooth and shiny ............A.bengalensis Kieffer

- Frons and vertex transversely striate..............A. striolatus Kieffer
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1. Anectadius striolatus Kieffer

(Plate 14)

AnectadiuKieffer, 1905: 187. Original description. TypAnectadius striolatusieffer,
designated by Kieffer (1926).

Diagnosis

Body length 1.05 mm (Plate 14: A), black, smootld ahiny body; head 2 X
as wide as long in dorsal view; occiput, vertex geta transversely striat;

forewings hyaline with very short microtrichia.
Re-description

Female. Body length 1.05 mm (Plate 14: A). Blaagsl including coxae

brown, tegula brown, antennal clava dark brown.

Head: 1.7 X as wide as long in dorsal view (Plate 14:134 X as wide as
high in front view (Plate 14: B); eyes bare; octipod vertex with striations;
forehead and gena striate; 1I0S 1.4 X eyeheightheigbt 5 X as long as
temples; POL 2.1 X OOL; LOL 1.09 X OOL; OOL 2.6 XOQscape slightly

thickened in distal half; scape 7.3 X as long adewil.16 X as long as claval
segments combined; A3- A6 as long as wide; lengtthreadth ratio of

antennal segments A1-A10 being: 0.22: 0.03, 0.063,00.02: 0.02, 0.04:

0.04, 0.04: 0.04, 0.04: 0.04, 0.03: 0.06, 0.0460@04: 0.05, 0.08: 0.05
respectively (Plate 14: D).

Mesosoma:1.13 X as long wide (Plate 14: C); pronotum visifrom above;

striations distinct in lateral part of pronotum;tawai deep; scutellum finely
hairy, 1.54 X as wide as long; mesopleuron smowmgtapleuron finely hairy
(Plate 14: E). Forewings hyaline with less scattergcrotrichia at apex, 2.18

X as long as wide with short marginal cilia (Plate G).
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Metasoma: 1.5 X as long as wide (Plate 14: H); T1 with déapgitudinal
striations; T2 with striations extending up to hidf length; length to width
ratio of metasomal tergites T1-T6 being: 0.08: 0.A.28: 0.29, 0.02: 0.024,
0.02: 0.19, 0.02: 0.01, 0.03: 0.05 respectively.

Host: Lasioptera textor Kieffer (Vlug 1995); Leaf gall of Barringtonia

acutangula(Linn.) Garten.
Specimens examined

3 f. INDIA: Kerala, Chemmad, Malappuram; 14. iii. 201€pll. K. M.
Shameem; on card; Reg. No. ZSI/WGRC/IR.INV.3604.

Discussion

Only two species are reported from the World, bo¢éing from India. The
two species can be easily differentiated since, ftloms and vertex in

Anectadius striolatuss transversely striate, but is smooth in the other

Remarks

This is the first report of the genus as well asdpecies from Kerala. A new

host plant association of this species is alsoigeak
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3. GenusGASTROTRYPES Brues

GastrotrypeBrues, 1922: 270. Original description. Tyfgastrotrypes spatulatuBrues,
by original designation.

Diagnostic characters

Head transverse, wider than thorax; ocelli arrangeda broad triangle;
antennae ten segmented in both sexes; femalesfouthsegmented clava,
notauli absent; scutellum highly convex withoutcapbispine, pubescent at
sides apically, not deeply separated from the n@som female metasoma
usually with five visible tergites (except {B. malaysianu€8Buhl), T5 never

transverse in females and male metasoma with siklgitergites.
Distribution: Neotropical, Palearctic and Oriental

Host: Parasitoids of Cecidomyiidae living in fresh cuiraps of trees (Viug
1995)

Discussion

This genus is unique since the metasoma of feraalgth five visible tergites
(except iInG. malaysianudBBuhl) and also T5 in female is never transverse.

This character itself will distinguish this genusrh all other genera.
Remarks

GastrotrypesBrues is represented by seven species from thddyWimur
species from the Oriental Region and three spdoms India. This genus
was reported for the first time from Kerala by Ampaand Rajmohana by
describingG. keralensis(2016a). The female o&. vindhyensisMukerjee
were also reported for the first time from Indiathg same workers. The re-
description of these two species is given alondp kéy to species of India. A
species distribution map of the genus and speni¢&rala is also provided
(Plate 18).
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There existed always a slight discrepancy in flageére count of the genus
GastrotrypesHuggert (1980) figured apparently ten segmentssrdhawings

of Gastrotrypesantennae even though Brues (1922) did not congluker
minute hyaline connection between the pedicel d&mdfirst flagellar joint.
However Veenakumast al (2015) mentions the antennal segments as ten. In
this work also, the small connection between traiqet and A4 is considered

as a separate segment.

KEY TO INDIAN SPECIES OF GASTROTRYPESBRUES
(Modified from Anjana et al., 2016a; based on females)

1. Vertex and face smooth (Plate 16: FIQUIe G) ceceiooiiviviiiiiiiiiiineeeeeee, 2

- Vertex and face weakly and transversely reticutateaceous (Plate 17:

FIQUIE B) ... e G. vindhyensis Mukerjee

2. A8- A9 as long as wide; hyperoccipital carin@gamt...............ccceevvvvvvnnnnnn.

.......................................................... G. manii Veenakumari and Buhl

- A8- A9 twice as long as wide; hyperoccipital caraiasent ......................

................................................... G. keralensis Anjana and Rajmohana

1. Gastrotrypes keralensis Anjana and Rajmohana
(Plate 16)
Gastrotrypes keralensknjana, Rajmohana & Shweta, 2016: 11, 22. Origaedcription,
keyed.

Diagnosis

Body length 1.25 mm; frons smooth; OOL 1.2 X ODméde metasoma 5

segmented; T4 with a row of white setae; T5 alnasdbng as
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Description

Female. Body length 1.25 mm (Plate 16: A). Shingck] A1-A2 and legs
except coxae yellowish brown; coxae dark brown; ASB-brown; last

segment of tarsi slightly darkened.

Head: 1.5 X as wide as long in dorsal view (Plate 16: FE2 X as wide as
mesosoma; rounded, without hyperoccipital cariregiput in posterior half
with concentric curved striations; frons not scutptd, smooth entirely (Plate
16: G); eyes bare; OOL 1.2 X OD; LOL 4.6 X OOL; PQ@I9 X LOL; IOS
1.16 X eye height; eye height 2.7 X as long as tesyghead in front view
1.06 X wider than high; scape equal to last thregeranal segments
combined; A3 subequal to A9; A6 2.7 X as long adeyiA7 2.4 X as long as
wide; A8 2.1 X as long as wide; length of A9 2.5itX width; length to
breadth ratio of antennal segments A1-A10 beingd:0.04; 0.05: 0.03; 0.02:
0.02; 0.05: 0.03; 0.04: 0.03; 0.04: 0.02; 0.09:30.0.09: 0.04; 0.08: 0.04;
0.09: 0.04 respectively (Plate 16: E).

Mesosoma:1.7 X as long as wide; lateral sides of pronotuith & few white
scattered setae; mesoscutum 1.63 X as long as hiwdé, margin medially
with a prolongation extending 0.3 of scutellum (Pl46: B); mesopleuron
and metapleuron smooth, with pilosity only alongvéo and hind margins
(Plate 16: D). Forewings 2.9 X as long as wide,hwiine and dense
microtrichia; marginal cilia of forewing very shpfi.06 of wing width (Plate
16: H).

Metasoma: 2.3 X as long as wide, 1.04 X of head and mesosmmneined,
1.14 X as wide as head; T1 with deep fovea covertdwhite setae; T2 with
short striations at base reaching almost one tbfrd2, rest smooth; T4
medially with transverse row of white setae; T590d? length of T2, almost

as long as wide with single setae on either swiggitudinal striations at basal
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part of TS5 extending upto one third of T5; lengthwtidth ratio of metasomal
tergites T1-T5 being: 0.07: 0.15; 0.35: 0.28; 0@22; 0.06: 0.15; 0.09: 0.09,
respectively (Plate 16: C).

Host: Unknown
Specimens examined

f. INDIA: Kerala, Manalar, Periyar Tiger Reserve7.0iv. 2013; Coll.
Abhilash Peter; on card; Reg. No. ZSI/WGRS/IR.INAQ8; f. INDIA:

Kerala, Manalar, Periyar Tiger Reserve; 07. iv.2020ll. Abhilash Peter; on
card; Reg. No. ZSI/WGRS/IR.INV.4452; 2 f. INDIA: €lavoor, Kozhikode;
24. viii. 2015; Coll. Anjana; on card; Reg. No. A8IGRS/IR.INV.5158; f.
INDIA: Kerala, Ponkuzhi range, Wayanad; 07. iv. 20Coll. Anjana; on
card; Reg. No. ZSI/WGRS/IR.INV.5347; f. INDIA: Kdea Kakkayam,
Kozhikode; 29. xii. 2015; Coll. Ranjith; on card; eR No.

ZSI/IWGRS/IR.INV.5196; f. INDIA: Kerala, Pandimott&ollam; 17. Xxii.

2015; Coll. Rajmohana; on card; Reg. No. ZSI/WGRSNV.5201.

Discussion

G. keralensisis similar toG. vindhyensigfMukerjee) as given in the key to
species, but differs in the following characterdieTentire frons inG.
keralensis is smooth (slightly obliquely reticulate-coriacsouin G.
vindhyensis Length of A9 in female 2.5 X its width (only teé as long as
wide in G. vindhyensis OOL greater than OD (1.2 X) i@. keralensigOOL
less than OD 6. vindhyensis

Remarks

G. keralensiswas described by Anjana and Rajmohana (2016a) pesteof

this work.
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2. Gastrotrypes vindhyensis (Mukerjee)
(Plate 17)
Trichacis vindhyensiMukerjee, 1978: 94. Original description.
Metanopedias vindhyensidlasner, in Viug, 1995: 42. Generic transfer.

Gastrotrypes vindhyensisBuhl  2014: 151. Description of female, diagnpsi;ew
distribution record for Sri Lanka.

Diagnosis

Body length 1.45 mm; vertex and entire frons wigliaulations transverse
striations in occiput; hyperoccipital carina absdéatewings 3.2 X as long as

wide.
Re-description

Female. Body length 1.45 mm (Plate 17: A). Black-A2 and legs except
coxae yellowish brown; coxae brown; A3-A9 brownstlaegment of tarsi

slightly darkened.

Head: 1.6 X as wide as long in dorsal view Plate (17:F2 X as wide as
mesosoma, rounded without a hyperoccipital cariresverse striations in
occiput; eyes bare; vertex and entire frons witlicuéations (Plate 17: B);
OOL 0.7 of OD; LOL 2.3 X POL; IOS 1.02 X eye heighye height 3.3 X as
long as temples; scape subequal to last 3 anteegaients combined; A9 1.1
X as long as A8; length to breadth ratio of antéisegments A1-A10 being:
A1-Al10 being 0.27:0.05; 0.06:0.03; 0.03:0.03; 000®B4; 0.06:0.03;
0.03:0.02; 0.09:0.04; 0.10:0.05; 0.09:0.05; 0.135(Plate 17: G).

Mesosoma:1.4 X as long as wide (Plate 17: E); lateral sidegronotum
with few white scattered setae; mesoscutum 1.6 Y=g as wide with few
scattered setae, hind margin medially with a lomggmgation extending to

scutellum; mesopleuron and metapleuron smooth, qoéne near hind coxa.
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Forewings 3.2 X as long as wide, with fine and @emscrotrichia, marginal

cilia very short (Plate 17: C).

Metasoma: 1.9 X as long as wide (Plate 17: H) and 1.05 Xoag as head

and mesosoma combined; foveae distinct on eitltassof T1; T2 at base
with short striations, almost reaching one thirdré@f rest smooth; T3 and T4
with a transverse row of white setae; T2 3.2 Xagylas T5, T5 1.10 X as
long as wide; short longitudinal striae in basat p& T5; length to width ratio

of metasomal tergites T1-T5 being: 0.09: 0.17; 0(R38; 0.05: 0.33; 0.06:
0.23; 0.12: 0.11 respectively.

Host: Unknown
Specimens examined

f. INDIA: Kerala, Chelavoor, Kozhikode; 5-11. xii. 281 Coll. Shweta,
Malaise trap; on card; Reg. No. ZSI/WGRC/IR.INV.840. INDIA: Kerala,
Periyar Tiger Reserve, Anjuruli, Idukki; 09. iv. 28 Coll. K. Rajmohana; on
card; Reg. No. ZSI/WGRC/IR.INV.4407.

Discussion

The reticulations in the frons differentiate thgesies from all other known

species of this genus from India.
Remarks

Gastrotrypes vindhyensigas reported for the first time from Kerala by

Anjana and Rajmohana (2016a) as a part of thig/stud
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4. GenusINOSTEMMA Haliday

InostemméHaliday, 1833: 270. Original description. Typ@silus boscii Jurine, by
monotypy. Keyed. Proposed as a subgeni®aif/gaster_atreille.

AcerotaForster, 1856: 107, 110. Original description. &ypcerota caryaeAshmead,
designated by Muesebeck & Walkley (1951). Keyedchd®dymized by Masner (1964).

CeratopsiluKieffer, 1913: 462, 493. Original description. EypCeratopsilus rufipes
Kieffer, by original designation. Synonymized byn¥igishi (1982).

Brachinostemm&ieffer, 191G: 551. Original description. Type:Brachinostemma
mediterraneaKieffer, by monotypy and original designation. $ygmized by Masner
(1964).

Diagnostic characters

Moderately elongate to very slender, almost spinie, melanic; OOL
clearly shorter than LOL; eyes glabrous; antennasggmented in both sexes;
clava of female usually four segmented, rarely éhoe five segmented;
epomia not developed; pronotal shoulders roundethui well developed;
lateral keel of scutellum raised, meeting scutdilar at almost right angles,
scutellar disc subquadratic to subrectangular; worgs with tubular
submarginal vein, knobbed apically, T1 in femalssially with a horn or

hump for housing of ovipositor.

Distribution: Worldwide

Biology: Members are parasitoids of gall midges (Cecidoahag)
Discussion

InostemmaHaliday appears related to gertiscespaluKieffer. But they can
be separated based on the eye orbit which is rasetl crenulate in
Sacespaluand also by the distinctly developed epomia wiadh not known

to exist among the specieslobstemma.
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Remarks

Out of the 109 species reported Worldwide, 16 seare reported from

Oriental and nine species from India. Only one m®ewas described from

Kerala. Here four species are included of whichedlspecies are reported for
the first time from Kerala and one species is dbedras new to science.
Along with this, the diagnosis of known species arkky to species of India
along with a distribution map of this genus andspecies in Kerala is also
provided (Plate 23).

KEY TO INDIAN SPECIES OF INOSTEMMA HALIDAY

(Based on females)

- Sharp horizontal ledge on upper part of eye ahsent...........c.ccceeeeeeenee. 3

2. OOL about twice OD; A3 as long as pedicel; bodygtenl.7mm
............................................................................ 1. apsyllae Austin

- OOL only slightly more than OD; A3 shorter than pet# body length

L 2MM . L.oculare Austin
3. Metasomal horn absent... .....................] l...shencottahensis Mukerjee
- Metasomal NOrn PreSeNt ......uueiii i 4..

4. Metasomal horn hardly reaching upto middle aftsltum...................

....................................................................... |. parvocornus sp. nov.

- Metasoma horn reaching upto mesosoma or extgndieyond

[ ALSTSY0 1Y) 0 1 1= PP 5
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5. Metasomal horn equal to metasoma, not extenteypnd mesosoma

.............................................................................. L. indica Mukerjee

- Metasomal horn not equal to metasoma, extendibgyond

[ ALSTSY0 1Yo 0 1 1= A 6

6. Metasomal horn towering over dorsal headtéP28: Figure G); OOL

less than OD; scape 5 X as long as wide.............l.berijamum Mani

- Metasomal horn extending little beyond medaellus; OOL equal to

OD; scape 4.14 X as long as wide........... .... I...coorgensis Mukerjee
1. I nostemma apsyllae Austin
(Plate 19)

Inostemma apsyllaBustin, 1984: 554, 556. Original description, keyed
Diagnosis

Body length 2.1 mm; robust; metasomal horn absemper surface of eye
with prominent ledge; OOL about twice OD; metasamsaong as head and

mesosoma combined.
Re-description

Female. Body length 2.1 mm (Plate 19: A). Blaclapgcand last three claval
segments brown; A2-A4 light brown; A5-A7 yellow;es/brown; legs except

coxae brown, coxae black, tegula black; submargiea brown.

Head: 1.77 X as wide as long in dorsal view (Plate 19: X2 X as wide as
high in front view (Plate 19: B); lower frons anertex with uniformly
scattered white setae and vertex with coriaceoulptsring; upper surface of
eye with prominent ledge (Plate 19: B); 10S 1.7&y€é height; lower head
with coriaceous sculpturing; OOL 1.5 X OD; LOL 2600L; POL 2 X
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LOL; eye height 2.7 X as long as temples; scapeds ¥ong as wide, 1.46 X
as long as A7-A10 combined; length to breadth rafi@ntennal segments
A1-A10 being: 0.35: 0.07; 0.07: 0.04; 0.07: 0.04960 0.04; 0.02: 0.03; 0.03:
0.04; 0.04: 0.05; 0.06: 0.07; 0.05: 0.06; 0.0950&xspectively (Plate 19: D).

Mesosoma:1.09 X as long as wide (Plate 19: G); pronotumhwviatoadly
rounded shoulders; mesoscutum 1.17 X as wide ag; loatauli broad;
scutellum oval, 1.53 X as wide as long; mesoplewntth 4-5 longitudinal
striae below tegula; metapleuron with dense pyo@tate 19: E). Forewings
2.23 X as long as wide (Plate 19: H), almost hyalimarginal fringe almost

absent.

Metasoma: 1.7 X as long as wide (Plate 19: F), T1 with thpreminent

striae medially; T2 striate laterally; T3-T6 finedyanulate anteriorly, smooth
posteriorly with a transverse row of white setaamiadle; length to width

ratio of metasomal tergites T1-T6 being: 0.20: @&5: 0.63; 0.13: 0.54;
0.08: 0.4; 0.06: 0.25; 0.05: 0.1 respectively.

Host: Apsylla cistella(Buckton) (Homoptera) ollangifera indica(mango)
(Vlug 1995).

Specimen examined

f. INDIA: Kerala, University of Calicut, Malappurgm5. v. 1998; Coll. T. C.
Narendran and party; on card; Reg. No. ZSI/WGR84R.4580; deposited
by Ushakumari.

Discussion

The genus was misidentified dsostasiusby Ushakumari in her doctoral
thesis (2002). Detailed examination of the specinnegter high magnification
(160 x) was conducted and the generic identity e@sected tdnostemma

The species was confirmed agssyllae The unusual ledge at upper part of the

76



eye makes it closer to oculare Austin. However, the latter species is more

robust, dull and the eye ledges are more pronounced
Remarks

This is the first record dhostemma apsyllagom Kerala.

2. I nostemma berijamum Mani
(Plate 20)
Inostemma berijamBani, 1975: 74. Original description.
Inostemma berijamunMasner & Huggert, 1989: 75. Emendation, description

Diagnosis

Body length 2.1 mm; OD 1.5 X OOL; scape 4.7 X asgloas wide;

metasomal horn towering over dorsal head.
Re-description

Female. Body length 2.1 mm (Plate 20: A); Blackieana dark brown;

submarginal vein dark brown; legs except coxae teslwn; coxae black.

Head: 1.92 X as wide as long in dorsal view (Plate 20):1E37 X as wide as
high in front view (Plate 20: B); lower frons andrtex with scattered white
setae and with coriaceous sculpturing; 10S 1.76y¥ keight; OD 1.5 X
OOL; LOL 6.5 X OOL; POL 1.85 X LOL; eye height 1.7%6 as long as
temples; antennae covered with white setae; scapX 4s long as wide; A3
3 X as long as wide; scape 1.43 X as long as A7-édfibined; length to
breadth ratio of antennal segments A1-A10 bein§3:00.07; 0.08: 0.04;
0.09: 0.03; 0.04: 0.03; 0.03: 0.02; 0.03: 0.03;40.0.05; 0.05: 0.06; 0.05:
0.07: 0.09: 0.06 respectively (Plate 20: C).
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Mesosoma: 1.1 X as long as wide (Plate 20: F); pronotum wotioadly
rounded shoulders, lateral pronotum with sparseaesenotauli broad;
scutellum oval, 1.58 X as wide as long; mesopleusmnooth with a
depression in middle; metapleuron with dense pijogPlate 20: G).
Forewing 2.49 X as long as wide (Plate 20: D), satgimal vein reaching
upto 0.27 of forewing.

Metasoma: 3.4 X as long as wide (Plate 20: H), metasomah liowering
over dorsal head; T2 finely striate laterally; T8-finely granulate anteriorly,
smooth posteriorly with a transverse row of whig¢ag in middle; length to
width ratio of metasomal tergites T1-T6 being: 0.0418; 0.48: 0.34; 0.10:
0.27; 0.09: 0.21; 0.08: 0.14; 0.25: 0.1 respedyivel

Host: Unknown
Specimen examined

f. INDIA: Kerala, Mettap, Idukki; 07. iv. 2012; ColRajmohana; on card;
Reg. No. ZSI/WGRS/IR.INV.4656.

Discussion

l. berijamumcomes close td. opacumThomson. The reticulations on the
head differentiatd. berijamumfrom I. opacum Also, the metasomal horn
reaches upto posterior ocellus and A3 is 2 X ag las wide inl. opacum
whereas if. berijamumA3 is 3 X as long as wide and the metasomal horn is

almost reaching in front of head.
Remarks

This study brings out the first reportloberijamumfrom Kerala.
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3. I nostemma indicum Mani
(Plate 21)
Inostemma indicMani, 1941: 32. Original description.

Inostemma indicunmMasner & Huggert, 1989: 76. Emendation.
Diagnosis

Body length 1.85 mmmetasomal horn equal to metasoma; T2 wider than

long, almost equal to remaining tergites combined.
Re-description

Female. Body length 1.85 mm (Plate 21: A). Blackyrearginal vein yellow;
trochanter, femur and tarsus except last tarsoyelcoxae and femur black;

antennal segments except scape and pedicel brown.

Head: 1.8 X as wide as long in dorsal view (Plate 21:d€ciput and vertex
reticulate with sparse white setae; frons fullyiadate (Plate 21: F); eyes
large; 10S 1.36 X eye height; OOL 0.8 of OD; LOI63X OOL; POL 2 X
LOL; eye height 5.52 X as long as temples; scaf®g A.as long as wide with
an apical lamella, 1.01 X as long as A7-A10 comjriength to breadth ratio
of antennal segments A1-A10 being: 1.66:0.41; 0.80; 0.35: 0.26; 0.41:
0.32; 0.13:0.17; 0.16: 0.22; 0.33: 0.37: 0.44; 0.3844; 0.56: 0.36
respectively (Plate 21: C).

Mesosoma: 1.2 X as long as wide (Plate 21: B); pronotum whbitoadly

rounded shoulders; mesoscutum 1.08 X as wide ag; loatauli broad;

scutellum oval, 2.55 X as long as wide; mesoplewmooth with a median
depression; metapleuron pilose (Plate 21: H); d&teropodeum sparsely
pilose. Forewing 2.55 X as long as wide (Plate &); with very short

marginal fringe, submarginal vein of forewing reachupto 0.28 of wing
width.
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Metasoma: 2.6 X as long as wide (Plate 21: D); length of asetmal horn
almost equal to metasoma; T1 longitudinally striai@ with fine striae
laterally; T3-T6 with transverse row of white seténgth to width ratio of
metasomal tergites T1-T6 being: 0.11: 0.22; 0.437,00.09: 0.33; 0.08: 0.25;
0.07: 0.17; 0.16: 0.1 respectively.

Host: Larvae ofNeolasioptera cephalandradani (Cecidomyiidae: Diptera),
producing galls on stem ofoccinia indica (Vlug 1995); stem galls of

Cephalandra indica
Specimen examined

f. INDIA: Kerala, Kottakkal, Malappuram; 12. iv. 208; Coll. U. K. A.
Saleem; on card; Reg. No. ZSI/WGRS/IR.INV.3605.

Discussion

Inostemma indicuntomes neat. coorgensis But the metasomal horn is
equal to metasoma in indicumwhereas, metasoma is 1.4 X as long as the

metasomal horn ih coorgensis.
Remarks

l. indicumis reported from Kerala for the first time throuthiis study. A new

host plant association is also provided.

4. | nostemma parvocornus sp. nov.

(Plate 22)
Diagnosis

Body length 1.68 mm; OOL 2 X OD; scape 6 X as lasgwide, A2 0.17 of
Al, A5 subequal to A6, A7 as long as wide, A8 sulzdo A9; metasomal

horn hardly reaching up to middle of scutellum.
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Description

Holotype Female. Body length 1.68 mm (Plate 22: A); Blagktenna dark

brownish black; submarginal vein dark brown; legskdorown.

Head: 1.74 X as wide as long in dorsal view (Plate 2R:X23 X as wide as
high in front view (Plate 22: F); frons coriacegusculptured, frons and
vertex with scattered white setae; vertex and ataipth strong reticulations;
IOS 1.3 X eye height; OOL 2 X OD; LOL 2 X OOL; PALX LOL; eye
height 6.3 X as long as temples; antennae coveitbdwhite setae; scape 6 X
as long as wide, pedicel 0.17 of A1, A5 subequal@p A7 as long as wide;
A8 subequal to A9; A10 1.6 X as long as wide; lantyi breadth ratio of
antennal segments A1-A10 being: 0.3: 0.05; 0.083;0.05: 0.03; 0.05: 0.04;
0.02: 0.03; 0.02: 0.03; 0.04: 0.04; 0.05: 0.06;50.0.06; 0.08: 0.05
respectively (Plate 22: H).

Mesosoma:1.07 X as long as wide (Plate 22: B), finely relite; pronotum

with broadly rounded shoulders; lateral pronotuticuate with sparse setae;
mesoscutum 1.14 X as long as wide; notauli broadtefum oval, 1.8 X as
wide as long; scutoscutellar groove wide; mesopleuwwith reticulations

posteriorly and with a medial depression; metagleuvith dense pilosity

(Plate 22: E). Forewings 2.23 X as long as widat@PR2: G), submarginal
vein reaching upto 0.32 of forewing; marginal fenghort, 0.07 of wing

width.

Metasoma: 2.58 X as long as wide, metasomal horn hardlyhiegcmiddle
of scutellum; T2 hardly striate laterally; T3-Téély granulate anteriorly,
smooth posteriorly with a transverse row of whiggéae in middle; length to
width ratio of metasomal tergites T1-T6 being: 0.821; 0.48: 0.37; 0.09:
0.32; 0.07: 0.26; 0.06: 0.19; 0.13: 0.10 respebtifelate 22: D).

Host: Unknown
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Specimen examined

f. INDIA: Kerala, Kattangal, Kozhikode; 05. xii. 28; Coll. Shweta; on card;
Reg. No. ZSI/WGRS/IR.INV.6195.

Etymology

The species is namegarvocornus since its having a short metasomal horn;

‘parvus’ in latin meaning small and ‘cornus’ meanimorn.
Discussion

Similar tol. matsutumaYoshida & Hirashima from Japan, but differ in the
antennal measurements and in OOL, POL, LOL rakiGd. is 2.67 X OOL in

I. matsutumawhereas only 2 X in the new species. Scape is brlyX as
long as wide and A10 is 1.75 X as long as widd. imatsutumawhereas
scape is 6 X as long as wide and Al10 is 1.6 X ag las wide inl.

parvocornus.

5. I nostemma shencottahensis Mukerjee

Inostemma shencottahenbsikerjee, 1981: 56, 58. Original description, keyed

Diagnosis

Female. Body length 1.54 mm. Body black, scape braest of the segments
brownish black; legs brown, except for very darkvan coxae; forewings
hyaline. Head finely reticulate, 1.25 X as widehagh; eyes bare; OOL 0.75
X OD; POL 3.5 X OD; scape 5 X as long as wide, peldi.88 X as long as
wide, 0.24 of scape, A3 subequal to pedicel, clasequal to preceeding
four antennal segments combined; notauli compl&te;with longitudinal

striae.

Type locality: Shencottah Gap.
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Discussion

The females of this species are not having metasbara. Metasomal horn
is also absent ih apsyllaeandl. oculare two species described from India
by Austin (1984) but they are characterized by ansual ledge on the eye

surface which differentiatmostemma shencottahenfiem them.

Remarks

The species is not represented in the presentciole
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5. GenuslPHITRACHELUS Haliday

IphitrachelusHaliday,in Walker, 1836: 273. Original description. Tydphitrachelus lar
Haliday, by monotypy.

Diagnostic characters

Minute (under 1mm); usually brown to dark browncwlor; head transverse
with distinct sculptures; occipital pit well devekd; antennae eight
segmented in female; A8 to Al10 fused into a singggment and with
sensillar formula 1-1-0; antennae ten segmentednale; foretibia with

pectinate spur; notauli well distinct; scutellumneex, distinctly separated
from mesoscutum by a deep groove; tarsi four setpderfiorewing with a

submarginal vein knobbed at apex; laterotergitedewin female, metasoma

usually with six tergites in female and with eiggrtgites in male.
Distribution: Worldwide

Biology: Host and habits are unknown

Discussion

The presence of occipital pit, the large clypeadrdssion and the structure of
S2 with no felt fields bring this genus close Amerotella Masner but
Iphitracheluscan be easily differentiated frofrcerotellasince its having four

segmented tarsi which is five segmentedaerotella(Masner and Huggert).
Remarks

Eight species of this genus are described fromWoeld, three species from
Oriental Region and one species from India. No igigelsas been described
from Kerala. Two new species are described herkeyto species of India
and a distribution map of this genus and its sgetieKerala are provided
(Plate 26).
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KEY TO INDIAN SPECIES OF IPHITRACHELUS HALIDAY

(Based on females)

1. Lateral ocelli almost as far from inner orkats from median ocellus; T1

without foamy ScalesS...........coovvviiiiiiiiieeeecee e, I...lar Haliday

Lateral ocelli closer to eye margin than to na@docellus; T1 with foamy

S AL S e ——— 2

Female clava broad, only 1.8 X as long as wulepodeum and T1 with
thick foamy structures, foamy scales on T1 almashmetely confluent

(Plate 24: Figure F)...... oo I. neogracilis sp. nov.

Female clava elongate, 4.1 X as long as widepguteum with foamy
structures at hind corners, foamy scales on Tl1lcoafluent (Plate 25.

FIQUre H) .o e e I. shajii sp. nov.

1. | phitrachelus neogracilis sp. nov.

(Plate 24)

Diagnosis

Body length 0.72 mm; scape 3.75 X as long as wmepodeum with

remarkable foamy structures, foamy structure ordrifluent.

Description

Holotype Female. Body length 0.72 mm (Plate 24: A); bodskdrown; A3-

A9 brown, Al, A2, legs including coxae, first maiasal tergite yellow;

tegula light brown; submarginal vein brown; foregsrslightly infuscate.
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Head: 1.75 X as wide as long in dorsal view, transvéRate 24: D), as wide
as mesosoma; surface of head with strong reticplatetures; eyes bare; I0S
1.55 X eye height (Plate 24: E); eye height 4 Xoag as temples; POL 2.2 X
LOL; OD 2 X OOL; LOL 10 X OOL; scape 3.75 X as loag wide with thin,
complete ventral lamella; length to breadth raticantennal segments Al-
A10 being: 0.15: 0.04; 0.04: 0.03; 0.03: 0.03; 0.0®3; 0.02: 0.01; 0.02:
0.02; 0.01: 0.02; 0.09: 0.05 respectively (Plate@y

Mesosoma: 1.1 X as long as wide (Plate 24: B); mesonotumh wihe

microsculpture; notauli complete, deeply impressesdutellum convex,
separated from mesoscutum by a very broad, deemthrgroove; upper part
of lateral pronotum with fine reticulation; mesamen smooth; metapleuron
pubescent; foamy structures developed only at pmateral corners of
propodeum. Forewings 2.32 X as long as wide (Ple H), slightly

infuscate, with submarginal vein knobbed at apdatéP24: H), microtrichia

absent at base of wing, marginal fringe absent.

Metasoma 1.88 X as long as wide, T1 with foamy structuessending to
base of T2; T2 smooth; length to width ratio of aseimal tergites T1-T6
being: 0.06: 0.08; 0.20:0.16; 0.01: 0.06; 0.01:60.0.01: 0.04; 0.01: 0.03;
0.01: 0.02 respectively (Plate 24: F).

Host: Unknown
Specimen examined

Holotype f. INDIA: Kerala, Mayanad, Kozhikode; 26. xii. 20- 01. i. 2015;
Malaise trap; Coll. Shweta; on card; Reg. No. ZSKFRE/IR.INV.6196.

Etymology

The species is namedéeéogracilis since it comes close togracilis.
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Discussion

This species runs td. gracilis Masner in key to World species of
IphitrachelusHaliday by Megyaszai (1999). Even though the npeces is
having similarities withl. gracilis, some typical differences are noted. The
foamy structures in the new species are more prembithan inl. gracilis.
Propodeum and T1 is almost completely covered fodimy structures which
is extending to base of T2 in the new species vaserél is having foamy
structures only medially and is not extending toif 2 gracilis. The clava of

l. gracilisis 2.2 X as long as wide whereas, clava in the spe&cies is only

1.8 X as long as wide.

2. I phitrachelus shajii sp. nov.
(Plate 25)

Diagnosis

Body length 0.95 mm; LOL 1.25 X OOL; scape 4 X amd as wide;
propodeum with foamy structures at hind corneranfp structure on T1 not

confluent.
Description

Holotype Female. Body length 0.95 mm (Plate 25: A); bodykdbrown;
antennal segments except scape brown; scape, nefigling coxae, first
metasomal tergite and tegula yellow; submarginah \@own; forewings

slightly infuscate.

Head: 1.8 X as wide as long, transverse (Plate 25: D); X as wide as
mesosoma; temples short; surface of head with gtreticulate punctures;
eyes bare; I0S 1.77 X eye height (Plate 25: B); lesight 9.3 X as long as
temples; POL 2.2 X LOL; OOL 2.2 X OD; LOL 1.25 X @@antenna 8
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segmented; scape with large and complete ventralella covering

flagellomeres (Plate 25: B); scape 4 X as long mewWA6 as long as wide,
length to breadth ratio of antennal segments Al-Baidg: 0.20: 0.05; 0.06:
0.03; 0.07: 0.03: 0.07: 0.03; 0.02: 0.02; 0.02:20.0.02: 0.03; 0.15: 0.04
respectively (Plate 25: F).

Mesosoma:1.08 X as long as wide (Plate 25: E); mesonotuth woarsely
reticulate sculpture; notauli complete, deeply iegsed and wide; scutellum
convex, separated from mesoscutum by a very brbaeh, smooth groove;
upper part of lateral pronotum distinctly reticelatmesopleuron smooth;
metapleuron pubescent; foamy structures developdy & posterolateral
corners of propodeum. Forewings slightly infusc@tate 25: G), 2.4 X as
long as wide, with a submarginal vein knobbed axa.23 of forewing

length, microtrichia absent at base of wing, mafjiringe absent.

Metasoma: With six visible tergites (Plate 25: H); 1.2 X stey than head

and mesosoma combined; T1 transverse with foamygtsities at apex of two
keels; T2 largest; smooth; basal foveae sharplarségd from median area;
length to width ratio of metasomal tergites T1-Tsng: 0.05: 0.12; 0.28: 0.2;
0.03: 0.13; 0.03: 0.11; 0.03: 0.08; 0.03: 0.04 eetipely.

Host: Unknown
Specimens examined

Holotype f. INDIA: Kerala, Eravikulam, ldukki; 12. iv. 2@ Sweep net;
Coll. Bijoy C; on card; Reg. No. ZSI/WGRS/IR.INV .23, Paratypes f.
INDIA: Kerala; University of Calicut; Malappuramz0xii. 2015; Sweep net;
Coll. Ranjith; on card; Reg. No. ZSI/WGRS/IR.INV3ES f. INDIA: Kerala,
Idaykkadu, Kasargod; 10. xi. 2015; Malaise trapjl.C8inu; on card; Reg.
No. ZSI/WGRS/IR.INV.6197.
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Etymology

The species epithéthajii’ is after the author's husband’s name ‘Shaji’, for

his support and encouragement towards this work.
Discussion

The species runs tofoutsiJackson in both Masner’'s (1976) and Megyazai’s
(1999) key to species dphitrachelusof the World. But antennal clava is 4 X
as long as wide ih shajii whereas it is 2 X as long as widelirfoutsi. Also,

the presence of upper lamellalirshajii differentiates it from. foutsi
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6. GenusLEPTACIS Forster

LeptacisForster, 1856: 107, 112. Original description. &yfchneumon tipulaeKirby,
designated by Ashmead (1893). Keyed.

Xestonotus-6rster, 1856: 107, 112. Original description. &ygestonotus andriciphilus
Ashmead, first included species. Keyed. PreoccugigdXestonotus LeCont¢1853)
(Coleoptera). Synonymized by Masner (1964).

MiramblyaspisDodd, 1914a: 91. Original description. Typktiramblyaspis mirabilis
Dodd, by monotypy. Synonymized by Huggert (1976).

AxestonotusKieffer, 1926: 561, 625. TypeXestonotus andriciphilusAshmead, by
substitution of Axestonotusfor Xestonotus Replacement name unnecessarily proposed,
keyed, key to species. Synonymized by Masner (1964)

ProsamblyaspiKieffer, 1926: 561, 610. Original description. Eyp Amblyaspis
flavosignatuKieffer, by monotypy. Keyed. Synonymized by Mas(t365).

ProsamblyaspiKieffer, 1926: 561, 610. Original description. Eyp Amblyaspis
flavosignatus Kieffer, by monotypy. Keyed. Synonged by Masner (1965).

AnacorypheDebauche, 1947: 274. Original description. Typetacorypha orchymonti
Debauche, by monotypy and original designation.oymized by Masner (1960) as a
subgenus of eptacisForster.

XestonotideaGahan, 1919: 524. Type: Xestonotus andriciphlsemead, by substitution
of Xestonotidea (X. foersteri Gahan incorrectly igeated as type). Replacement name.
Synonymized by Masner (1964).

MandrakaRisbec, 1953: 343. Original description. Typéandraka paulianiRisbec, by
monotypy. Synonymized by Masner (1960) as a sulgyefiueptacisForster.

Diagnostic characters

Body smooth and shiny; antennae ten segmented tin &exes; notauli
present or absent; hyper occipital carina usualgsgnt, sometimes absent;
apical region of scutellum modified into a tooth lmmg sharp spine;

metasoma six segmented; forewings usually with lmagginal cilia.
Distribution: Worldwide

Biology: Parasitoids of Cecidomyiidae
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Discussion

Leptacisshows similarities witlCeratacisThomson andynopeas-orster in
having an apical scutellar spine but can be segdraasily from these two
genera. Firstheptacisis having relatively long T1 and also, T1 and T2 a
distinctly separated. I8ynopeasT1 and T2 are almost fused with dense hairs
at the junction of T1-T2. Many specieslaptacishave very small spine as in
Synopeasbut it is still usually more finely pointed, wieas more blunt

in SynopeasEventhough mesosoma is slightly higher than vind€eratacis

as inLeptacis Ceratacisis having a short bluntly prolonged spine.

Remarks

Leptacisis represented by 273 described species all t®neeorld and 68
species from Oriental Region. From India, 16 speaied from Kerala only
four species were so far reported. The present wepérts 12 species, out of
which three are new reports from India, five arevmeports from Kerala and
five are new to science. Female of two speciegeperted for the first time
from the World. TheHolotypesof Ushakumari were studied and re-described.
A key to species of Kerala and a distribution mafhs genus and its species

in Kerala are provided (Plate 38).
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KEY TO SPECIES OF LEPTACIS FORSTER FROM KERALA

(Based on females)
. Propodeum with distinct foamy structure (Plate Bgure A)... ............. 2

Propodeum without foamy structure, only two simpl®podeal carina

[0TSR PP 3

. Marginal cilia 0.9 X of forewing width; forewing .X as long as wide;

.......................................................................... L. transoceanica Buhl

Marginal cilia 0.18 X of forewing width; forewing.2 X as long as wide;

.......................................................................... L. tenuispinae sp. nov.
. Scutellum with a sharp and distinCt SpINe ..........cooommeeeiiieeeeiiiieiininnns 4

Scutellum with only a blunt tooth like process pea (Plate 31: Figure

H) oo ——————————— L. pilosa sp. nov.

. Hyperoccipital carina absent............... .o 5
Hyperoccipital carina PreSeNt........... . icccceeriieee e e eee et e e e e eeeannans 6

. OOL NAIF OD ..ot 7
OOL equal to or greater than OD............comeeemreeeeeeeeeeeeieen e 8

. LOL 1SS than 5 X OOL .....uuiiiiiiiiiiiiiecmmmemee e 9
LOL 9 X OOL... o L. maldarensis Mukerjee

. Frons smooth and shiny; OOL 2 X OD....cccooooiimeeiiiiceeeee
...................................... L.. malabarensis Ushakumari and Narendran
Frons weakly reticulate; OOL 0.5 of OD .....coccemvevernnnee L. pulla Buhl
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8. Vertex frons and occiput reticulate; OOL equal O;QOL 3.5 X OOL,;
POL 8 X LOL ...t L. tegulata Buhl

- Vertex, frons and occiput punctate; OOL half OD;LL&® X OOL; POL 2

XLOL.o. oot e, L. keralensis Ushakumari and Narendran

- Scutellar spine short, fragile (Plate 30: Figure.B)..........ccoevvvvvvnnnnnnn. 11

10.Scutellar spine with a bent on middle, about tvasdong as scutellum in
lateral view (Plate 33: Figure B); LOL more than53.X
OOL. . e . LEPEACI S TODUSEA SP. NOV.

- Scutellar spine straight, about as long as scunellu lateral view (Plate
27: Figure D); LOL less than 3.5 X OOLLeptacis atturensis Mukerjee

11.A8 sub equal to A9; scutellum 1.7 X as long as wide..L. lata sp. nov.

- A8 as long as wide, not equal to A9; scutellum 1X7as long as

WIHE. ..t e e e L. manii sp. nov.

1. Leptacis atturensis Mukerjee

(Plate 27)
Leptacis atturensiMukerjee, 1981: 60, 72. Original description. Keye

Diagnosis

Body length 1.6 mm; notauli absent; complete hypemtal carina present;
vertex reticulate; OOL equal to OD; scape 6.2 Xoag as wide, almost as

long as A7-A10 combined.
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Re-description

Female. Body length 1.6 mm (Plate 27: A). Body kjaantennal scape
yellowish brown; A2- A10 dark brown; legs excepstlaarsal segment

yellowish brown; last tarsal segment dark browguta black.

Head: 1.83 X as wide as long in dorsal view, finely catate (Plate 27: F), as
wide as mesosoma,; rounded, low but complete hypgrital carina present;
vertex reticulate with sparsely white setae; frareakly striate (Plate 27: C);
OOL equal OD; LOL 2.67 X OOL; POL 2 X LOL; IOS 1.24 eye height;
eye height 1.44 X as long as temples; head in fv@w 1.11 X as wide as
high; scape 6.2 X as long as wide, almost as I®\gA&A10 combined,
length to width ratio of antennal segments A1-AXing: 0.31: 0.05; 0.08:
0.04; 0.06: 0.03; 0.10: 0.03; 0.04: 0.03; 0.04:30.0.09: 0.05; 0.08: 0.06;
0.07: 0.06; 0.1: 0.05 respectively (Plate 27: H).

Mesosoma:1.92 X as long as wide (Plate 27: G), smooth dmayscovered
fully with white setae; anterior part of pronotumatf lateral areas smooth;
mesoscutum finely reticulate, 1.45 X as wide asgjonotauli absent;
mesopleuron and metapleuron smooth, latter withtevsetae posteriorly
(Plate 27: D); scutellar spine thick and straigiitput as long as scutellum in
lateral view; propodeum with dense setae laterddbrewings with fine and

dense microtrichia, 2.67 X as long as wide (Pl&teB).

Metasoma: 1.5 X as long as wide; lateral sides of T1 andebafsT2 with
white setae; length to width ratio of metasomagjites T1-T6 being: 0.15:
0.17; 0.52: 0.39; 0.03: 0.27; 0.03: 0.19; 0.02:10.0.01: 0.04 respectively
(Plate 27: E).

Host: Unknown
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Specimens examined

f. INDIA: Kerala, Pambadum shola, Idukki; 08. M12; Coll. Rajmohana;
on card; Reg. No. ZSI/WGRS/IR.INV. 4902; f. INDIKerala, Kakkayam,
Kozhikode; 29. xii. 2015; Coll. Ranjith; on card; eR No.
ZSI/WGRS/IR.INV.5197; f. INDIA: Kerala, Mavoor, Ktikode; 07. xii.
2015; Coll. Shweta; on card; Reg. No. ZSI/WGRSMN¥.15333.

Discussion

The species comes close lto indicus Mukerjee in having a long scutellar
spine and also in length to width ratio of the foireg. ButL. atturensiscan
be distinguished by the longer marginal fringe afefving which is almost
absent irL. indicus Also, notauli which are present in indicusis absent in

L. atturensis

Most of the characters shown by female match tisergetion of male. But in

female, setae on the propodeum is not that muckedasin male.
Remarks

The Holotype and Paratypeof L. atturensis described by Mukerjee (1981)
were male. The female is reported for the firstetirom the World through

this study and it also forms the first report astbpecies from Kerala.

2. Leptacis keralensis Ushakumari & Narendran

(Plate 37: Figure A)
Leptacis keralensislshakumari & Narendran, 2007: 8, 17. Original dggicm, keyed.

Diagnosis
Body length 1.38 mm. OOL half OD; hyperoccipitalrina absent; A9 as

wide as long; notauli absent; T2 smooth.
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Re-description

Female. Body length 1.38 mm. Body black; antennaekbexcept brown

basal one fourth of scape; eyes black; ocelli gtasgula dark brown.

Head: 1.78 X as wide as long in dorsal view, finely catate, rounded
without hyperoccipital carina; vertex, frons anctipat punctate; OOL half
OD; LOL 6 X OOL; POL 2 X LOL; eye height 2.75 X é&ng as temples;
head in front view 1.25 X as wide as high; sca@@b 5 as long as wide,
pedicel twice as long as wide, A9 as wide as ldeggth to breadth ratio of
antennal segments A1-A10 being: 0.21: 0.04; 0.063;00.04: 0.02; 0.05:
0.02; 0.03: 0.02; 0.03: 0.02; 0.05: 0.04; 0.05:40.0.05: 0.05; 0.08: 0.05
respectively.

Mesosoma:Finely reticulate, shiny with sparse hairs; twaslong as wide,
mesoscutum 1.35 X as long as wide; notauli abseesopleuron shiny with
transverse striae; metapleuron smooth and shiny witite setae; scutellum
flat, 1.4 X as long as wide, scutellar spine slendteng, propodeum with
white setae laterally. Forewing 3.1 X as long adewiwith fine and dense

microtrichia.

Metasoma: 1.8 X as long as wide; T1 as long as wide, T2amavith basal

pits on lateral sides of T2, white setae presesalbg length to width ratio of
metasomal tergites T1-T6 being: 0.07: 0.07; 0.2%5100.02: 0.16; 0.01: 0.11;
0.01: 0.08; 0.02: 0.04 respectively.

Host: Unknown
Specimen examined

Holotype INDIA: Kerala, University of Calicut, Malappuram;8. vi. 2000;
Coll. T. C. Narendran and party; on card; Reg. 2BI/WGRS/IR.INV.4573.
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Discussion

The species runs fo. yercaudensidukerjee in the key to Indian species by
Mukerjee (1978). Notauli which is present lin yercaudensids a major
character to distinguish it from. keralensis which lacks notauli. Basal pits
are present on lateral sides of T2 lof keralensiswhich is absent in_.

yercaudensis
Remarks

No fresh specimens of this species were colledibd.species is re-described

here, based on th¢olotype

3. Leptacislata sp. nov. (Given on Cover page)

(Plate 28)
Diagnosis

Body length 1.07 mm, notauli absent; strong hypapmitl carina present;
scape 5.75 X as long as wide; A8 subequal to A®aulbabsent; LOL 4 X
OD.

Description

Holotype Female. Body length 1.07 mm (Plate 28: A). Bodgck; eyes
black; Al- A6 yellowish brown, A7-A10 brown; legsidluding coxae
yellowish brown; wings with a brownish tinge, cleawards basal region;

tegula yellow; T1 orangish brown.

Head: 2.15 X as wide as long in dorsal view (Plate 28; €omplete
hyperoccipital carina present; vertex reticulatehwwhite setae; occiput

reticulate; ocelli glazy; frons elongately retida@lavith sparse setae anteriorly
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and a row of white setae laterally, towards the ragegin (Plate 28: D); OOL
almost absent; LOL 4 X OD; POL 2.12 X LOL; IOS 1.X3ye height; eye
height 2 X as long as temples; head in front vie@81X as wide as high;
scape 5.75 X as long as wide; A3 as long as wi@lA& X as long as wide,
length to breadth ratio of antennal segments Al-Baidg: 0.23: 0.04; 0.07:
0.03; 0.02: 0.02; 0.04: 0.02; 0.03: 0.02; 0.03:20.0.04: 0.03; 0.06; 0.05;
0.06: 0.05; 0.08: 0.05 respectively (Plate 28: C).

Mesosoma:1.7 X as long as wide, densely clothed with wkiéae; anterior
part of pronotum flat; anterior region of laterabpotum smooth and shiny,
posterior region with long white setae; mesoscuiut X as long as wide;
notauli absent; scutellum 1.7 X as long as widehwat short spine;
mesopleuron and metapleuron smooth, mesopleurdm twid white setae
below tegula; posterior end of metapleura with lerigte setae (Plate 28: E).
Forewings clear towards basal region, rest withsdeand closely packed
microtrichia, 2.85 X as long as wide, marginal genof forewings 0.18 of
wing width (Plate 28: G).

Metasoma:1.57 X as long as wide, smooth and shiny, 0.9@édishorter than
mesosoma; T1 as long as wide with long white skti@eally; T2 with short
white setae basally; length to width ratio of metaal tergites T1-T6 being:
0.09: 0.09; 0.31: 0.28; 0.01: 0.19; 0.01: 0.14;10.0.08; 0.01: 0.05
respectively (Plate 28: B).

Host: Unknown
Specimen examined

Holotype f. INDIA: Kerala, Achankovil, Kottavasal, Kollaml5. i. 2014;
Coll. Bijoy; on card; Reg. No. ZSI/WGRS/IR.INV.6198
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Etymology

The species is nametata’ since its having a wide T2Jata’ in latin means

wide.
Discussion

The species runs to. vertexialisBuhl in key to Oriental species beptacis
by Buhl (2008b). Marginal cilia of forewing are30of wing width inL.
vertexialiswhereas it is only 0.18 of wing width in the nepesies. A9 as
long as wide and metasoma is as long as mesosomaantexialiswhereas,
A9 1.2 X as long as wide and metasoma is 0.96 tshester than mesosoma

in new species.

4. Leptacis malabarensis Ushakumari & Narendran

(Plate 37: Figure B)

Leptacis malabarensidshakumari & Narendran, 2007: 8, 18. Original dggion, keyed.
Type deposited at ZSI, WGRC, Kozhikode.

Diagnosis

Body length 0.96 mm; head finely reticulate; venteakly reticulate without

pubescence; frons smooth and shiny; occipital aatistinct; OOL 2 X OD.
Re-description

Female. Body length 0.96 mm. Body black; Al- A6lget legs including

coxae yellowish brown; tegula brown; microtrichiavwn.

Head: 2.4 X as wide as long in dorsal view, finely ratate; vertex weakly
reticulate without pubescence; frons smooth andyshoccipital carina
distinct; hyperoccipital carina absent; OOL 2 X QML 3.5 X OOL; POL 2
X LOL; 10S equal to eye height; eye height 1.33sXleng as temples; scape
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5.25 X as long as wide, A5 subequal to A6, lengthreadth ratio of antennal
segments A1-A10 being: 0.21: 0.04; 0.06: 0.03; 032; 0.05: 0.02; 0.03:
0.02; 0.03: 0.02; 0.05: 0.04; 0.05: 0.05; 0.0550M05: 0.05 respectively.

Mesosoma: Finely reticulate, shiny, 1.69 X as long as wideyered fully

with white setae; anterior pronotum flat and finedticulate, lateral areas
smooth; mesoscutum 1.16 X as long as wide; noédngent; propodeum with
dense white setae laterally; mesopleuron with fewuncpures, shiny;
metapleuron smooth, with white setae at postemaisgscutellum 1.4 X as
long as wide, scutellar spine sharp; propodeum wiklite setae laterally.

Forewing 2.87 X as long as wide.

Metasoma: 1.79 X as long as wide; T1 transverse with largjital carina;
T2 with two basal pits; length to width ratio of tasomal tergites T1-T6
being: 0.07: 0.1; 0.25: 0.21; 0.04: 0.18: 0.02:30.0.03: 0.1; 0.02: 0.06

respectively.
Host: Unknown
Specimen examined

Holotype INDIA: Kerala, Muthanga, Wayanad; 06. v. 2000; lICdR.
Ushakumari; on card; Reg. No. ZSI/WGRS/IR.INV.4574.

Discussion

The species reachés yercaudensi$lukerjee in the key to Indian species of
Leptacisby Mukerjee (1978). Howevér. malabarensigliffers from the latter
by the presence of a notauli and also A5 and A6 sareequal inL.

malabarensisvhich are unequal ih. yercaudensis.

100



Remarks

No fresh specimens of this species were colledibd.species is re-described

here, based on th¢olotype

5. Leptacis maldarensis (Mukerjee)
(Plate 29)
Leptacis maldarensislukerjee, 1981: 67, 72. Original description. Keye

Diagnosis

Body length 1.14 mm, hyperoccipital carina presémiad finely reticulate;
OOL 0.5 of OD; pedicel 0.24 of scape; A5 and A6osg as wide; forewings

with long marginal fringes.
Description

Female. Body length 1.14 mm (Plate 29: A). BodyckjaA1l-A6 yellowish

brown; scutellar spine yellow, legs including coxyadowish brown.

Head: 1.12 X as wide as long in dorsal view (Plate 29:123 X as wide as
mesosoma; head finely reticulate, rounded; hyp@pdat carina present;
OOL 0.5 of OD; LOL 9 X OOL; POL 19 X LOL; IOS 1.1% eye height; eye
height 1.86 X as long as temples; head in fronivvlel2 X as wide as high
(Plate 29: B); scape 5.8 X as long as wide; pedic&t of scape; A5 and A6
as long as wide; ratio length to breadth ratio mteanal segments A1-A10
being: 0.29: 0.05; 0.07: 0.03; 0.03: 0.02; 0.0830.0.03: 0.03; 0.03: 0.03;
0.06: 0.05; 0.06: 0.05; 0.06: 0.05; 0.09: 0.04 eetipely (Plate 29: G).

Mesosoma:1.97 X as long as wide, clothed with white set@esoscutum
1.21 X as long as wide, uniformly reticulate, nditabsent (Plate 29: C);

scutellum 1.67 X as long as wide with reticulationsund with a sharp
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median spine; metapleuron smooth and bare antgripilose posteriorly;
Forewing 2.97 X long as wide, with fine and denseratrichia (Plate 29: H),

marginal fringe of forewing well developed; 0.58vaihg width.

Metasoma: 1.64 X as long as wide, smooth and shiny; T1 trarse,
laterally with white setae; length to width ratib rmetasomal tergites T1-T6
being: 0.08: 0.13; 0.34: 0.28; 0.01: 0.22; 0.01:60.0.01: 0.1; 0.01: 0.05
(Plate 29: D) respectively.

Host: Unknown
Specimen examined

f. INDIA: Kerala, Kakkayam, Kozhikode; 29. xii. 281 Coll. Ranijith; on
card; Reg. No. ZSI/WGRS/IR.INV.5200.

Discussion

This species shows similarities ta indicus Mukerjee in having a long
scutellar spine and smooth and shiny metasoma. spasies differs fronh.
indicus in having finely reticulate head and mesosoma lamg marginal

fringes on forewings.
Remarks

The first report ol.. maldarensidfrom Kerala and first report of female from

the World are provided through this study.
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6. Leptacismanii sp. nov.

(Plate 30)
Diagnosis

Length 0.96 mm; scape 4.75 X as long as wide; A20Xlas long as wide;
A5 and A6 subequal; A7 and A8 as long as wide; hypapital carina

present.
Description

Holotype Female. Body length 0.96 mm (Plate 30: A). Bodllowish
brown, eyes, ocelli and clava dark brown; A1-A7lgwl forewings with a

brownish tinge, T1 yellowish brown, metasoma dadwm.

Head: 1.83 X as wide as long in dorsal view, with faiaticulations (Plate

30: F), vertex very finely reticulate with sparsga®, hyperoccipital carina
present, complete and raised; frons almost smdttig 30: C); OOL almost

absent, LOL 3.5 X OD; POL 2 X LOL; IOS 1.36 X eyeidgiht; eye height as
long as 2.33 X temples; head in front view as wadehigh; scape 4.75 X as
long as wide, A5 and A6 subequal, A7 and A8 as langvide, A10 1.2 X as

long as wide, length to breadth ratio of antenmgnsents A1-A10 being:

0.19: 0.04; 0.06: 0.03; 0.03: 0.02; 0.03: 0.02;20.0.02; 0.02: 0.02; 0.03:

0.03; 0.05: 0.05; 0.04: 0.06; 0.06: 0.05 respebtifelate 30: D).

Mesosoma:Finely reticulate, 1.64 X as long as wide (Plafe B), clothed
with white setae; lateral pronotal areas smootlsaseutum 1.19 X as long as
wide; notauli absent; mesopleuron and metapleunooogh, latter with white
setae at posterior and hind corners (Plate 30s&itellum covered with white
setae, 1.27 X as long as wide, with small and leagicutellar spine.
Forewings elongate, with dense microtrichia, 2.8sdong as wide, marginal

fringe of forewing 0.36 of wing width (Plate 30:.G)
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Metasoma: 2.04 X as long as wide; T2 smooth, 1.18 X as lasgwide;
length to width ratio of metasomal tergites T1-T&ng: 0.06: 0.07; 0.26:
0.22; 0.01: 0.19; 0.01: 0.16; 0.02: 0.13; 0.08904spectively (Plate 30: H).

Host: Unknown
Specimens examined

Holotype f. INDIA: Kerala, Amboori, Trivandrum; 11. xii. ®6- 20. Xi.
2016; Coll. Rajmohana and party; Malaise trap; cmrdc Reg. No.
ZSI/WGRS/IR.INV.6199; Paratype f. INDIA: Kerala, Amboori,
Trivandrum; 11. xii. 2016- 20. xii. 2016; Coll. Raphana and party; Malaise
trap; on card; Reg. No. ZSI/WGRS/IR.INV.6200.

Etymology
The species is namenhanii after the collector of this species.
Discussion

Runs toL. acutalataBuhl (2004) in key to Oriental species loéptacisby
Buhl (2008).L. acutalatais having a low hyperoccipital carina whereas the
hyperoccipital carina is not low in the new speciedlarginal cilia of
forewing is 0.2 of wing width ih.. acutalatawhereas its 0.36 of wing width

in the new species.

7. Leptacis pilosa sp. nov.
(Plate 31)

Diagnosis

Body length 1.27 mm; notauli absent; hyperocciptaina present; scape 7.3
X as long as wide; A8-A9 transverse; A3 and A5 @wgylas wide; notauli

absent.
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Description

Holotype Female. Body length 1.27 mm (Plate 31: A). Bothck; Al- A7
yellow, A8- A10 dark brown; T1 yellowish brown

Head: 2 X as wide as long in dorsal view, finely retatd (Plate 31: D);

complete hyperoccipital carina present; vertexcudite with dense white
setae; ocelli glazy; frons elongately reticulatéa(® 31: C); OOL half OD;

LOL 8 X OOL; POL 2.1 X LOL; I0S 1.19 X eye heigldgye height 2.5 X as
long as temples; head in front view 1.1 X as wigdigh; scape 7.3 X as long
as wide, A3 and A5 as long as wide; A8-A9 trans¥elength to breadth ratio
of antennal segments A1-A10 being: 0.22: 0.03;:00062; 0.02: 0.02; 0.04:
0.02; 0.02: 0.02; 0.03: 0.02; 0.04: 0.03; 0.05:60.0.04: 0.06; 0.08: 0.06
respectively (Plate 31: G).

Mesosoma:1.6 X as long as wide, densely clothed with whitas (Plate 31:

B); anterior part of pronotum flat, lateral areasosth, posteriorly with white

setae, anterior region bare; mesoscutum finelgulsie, 1.22 X as long as
wide; notauli absent; mesopleuron and metapleuronogh, mesopleuron
with parallel white setae below tegula, metaplewith irregular white setae,
denser towards posterior region (Plate 31: E). Wimigs 2.79 X as long as
wide with fine and dense microtrichia, marginaliecibf forewing 0.28 of

wing width (Plate 31: H).

Metasoma: 2.79 X as long as wide, smooth and shiny; T3-Tionsfly
transverse, T6 elongate; length to width ratio aftasomal tergites T1-T6
being: 0.08: 0.09; 0.35: 0.24; 0.02: 0.2; 0.02:80.0.02: 0.16; 0.18: 0.13
respectively (Plate 31: F).

Host: Unknown
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Specimens examined

Holotype f. INDIA: Kerala, Munnar, Idukki; 20. ix. 2014;dl. Emiliyamma;
on card; Reg. No. ZSI/WGRS/IR.INV.620paratype f. INDIA: Kerala,
Munnar, Idukki; 20. ix. 2014; Coll. Emiliyamma; opard; Reg. No.
ZSI/WGRS/IR.INV.6202.

Etymology

The species is namegifosa’ since the vertex of this species is covered with

hairs/pilosity.

Discussion

Runs toL. vertexialisin key to Oriental species akptacisby Buhl (2008).
Metapleura with irregular long white setae and A® lang as wide in
L. vertexialiswhereas metapleuron is bare with pilosity onhyiaid corners

and A9 is transverse in new species.

8. Leptacispulla Buhl

(Plate 32)
Leptacis pullaBuhl, 2002: 21. Original description.

Diagnosis

Body length 0.96 mm; occiput strongly transverselyculate; notauli absent;

hyperoccipital carina absent; marginal fringe offeing 0.4 of wing width.
Re-description

Female. Body length 0.96 mm (Plate 32: A). Bodyckjaantenna, legs and

scutellar spine yellowish; A7- A10 brown.

Head: 1.65 X as wide as long in dorsal view, roundeklfy reticulate (Plate

32: C), as wide as mesosoma; occiput strongly wessly reticulate;
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hyperoccipital carina absent; vertex strongly rdéte with scattered white
setae; frons weakly reticulate (Plate 32: F); OC&h & OD; LOL 6 X OOL;
POL 2.16 X LOL; IOS equal to eye height; eye he@tt as long as temples;
head in front view 1.04 X as wide as high; A6 asglas wide; length to
breadth ratio of antennal segments A1-A10 being2:00.04; 0.06: 0.03;
0.03: 0.02; 0.07: 0.02; 0.03: 0.02; 0.02: 0.02;60.0.04; 0.05: 0.04; 0.06:
0.05; 0.08: 0.04 respectively (Plate 32: D).

Mesosoma:1.92 X as long as wide, smooth and shiny with /bétae (Plate
32: E); anterior part of pronotum broad, laterataar reticulate anteriorly;
mesoscutum finely reticulate, 1.39 X as wide asgjonotauli absent;
mesopleuron with about four longitudinal furrowddye tegulae; metapleuron
smooth, with white setae posteriorly (Plate 32: ®)tellum hairy. Forewing
3.1 X as long as wide, with fine and dense micchta, marginal fringe of
forewing 0.4 of wing width (Plate 32: G).

Metasoma: 1.6 X as long as wide; lateral sides of T1 andebafsT2 with
white setae; length to width ratio of metasomagites T1-T6 being: 0.07:
0.11; 0.24: 0.23; 0.02: 0.20; 0.02: 0.16; 0.01:20.0.02: 0.04 respectively
(Plate 32: H).

Host: Unknown
Specimens examined

f. INDIA: Kerala, Janakikaadu, Kozhikode; 02. iM015; Coll. Ranijith; on
card; Reg. No. ZSI/WGRS/IR.INV.4899; f. INDIA: Kdea University of
Calicut, Botanical garden, Malappuram; 14. xii. 20Coll. Ranijith; on card;
Reg. No. ZSI/WGRS/IR.INV.5156.
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Discussion

This species runs th. yercaudensidMukerjee in key to Indian species by
Mukerjee (1981). BuL. yercaudensitas notauli, which is absent lin pulla.
OOL 0.75 of OD inL. yercaudensislso differentiate the two species since
OOL is 0.5 of OD irL. pulla.

Remarks

L. pullawas reported from Malaysia by Buhl (2002). Thecspe is reported

from India for the first time through this study.

9. Leptacisrobusta sp. nov.
(Plate 33)

Diagnosis

Body length 1.57 mm, scape 7.6 X as long as wide) A.8 X as long as
wide, A6 and A9 as long as wide; hyperoccipitalrtapresent; I0S equal to
eye height; OOL half OD; scutellar spine sharp waithent or curve medially,

about twice as long as scutellum in lateral view.

Description
Holotype Female. Body length 1.57 mm (Plate 33: A). Bothck; Al- A6
yellow; A7-A10 dark brown; scutellar spine yellovlzase of T1 with

yellowish tinge; legs yellowish brown; tegula black

Head: 1.7 X as wide as long in dorsal view, finely ratate (Plate 33: G),
rounded with complete hyperoccipital carina; veneticulate with sparsely
white setae; frons weakly reticulate with sparsatavsetae (Plate 33: D);
OOL half OD; LOL 4.6 X OOL; POL 2.35 X LOL; I0S eguto eye height;
eye height 2.6 X as long as temples; head in fr@w 1.1 X as wide as high;
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scape 7.6 X as long as wide; A10 1.8 X as longide;wA6 and A9 as long as
wide; length to breadth ratio of antennal segmé&disA10 being: 0.38: 0.05;
0.09: 0.04; 0.07: 0.03; 0.13: 0.03; 0.04: 0.03;30.0.03; 0.10: 0.05; 0.08:
0.06; 0.06: 0.06; 0.11: 0.06 respectively (PlateR33

Mesosoma:1.95 X as long as wide (including scutellar spiryvered fully
with white setae (Plate 33: C); anterior pronotuat &nd finely reticulate,
lateral areas smooth; mesoscutum 1.25 X as longi@s; notauli absent;
mesopleuron and metapleuron smooth, latter withendetae at posterior and
hind corners (Plate 33: B); scutellum 1.3 X as lasgwide, scutellar spine
sharp with a bent on middle, about twice as longcsellum in lateral view,
but not reaching posterior third of T1; propodeurthwvhite setae laterally.
Forewing 2.8 X as long as wide, with fine and demserotrichia, marginal

cilia of forewing 0.24 of wing width (Plate 33: H).

Metasoma: 1.79 X as long as wide; lateral sides of T1 anskebaf T2 with
white setae; T11.2 X as long as wide with two palddeels and a small
median carina; length to width ratio of metasoreadjites T1-T6 being: 0.15:
0.18; 0.46: 0.38; 0.02: 0.29; 0.02: 0.22; 0.02:30.0.01: 0.04 respectively
(Plate 33: E).

Host: Unknown
Specimens examined

Holotype f. INDIA: Kerala, Thoppimudi, Thattekkad, Ernaknh; 26. xi.
2014; Coll. Kumar; on card; Reg. No. ZSI/WGRS/IRAE203.

Etymology

The species nhameobusta’ because of the robust scutellar spine.
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Discussion

Runs toL. mendolongensiBuhl (2002) in key to Oriental speciesladptacis
by Buhl (2008). Eventhough it shows some similasitivith this species, they
can be separated easily based on the followingackens. Fine longitudinal
striation is present in upper 0.3 of mesopleura.imendolongensighereas
the mesopleura of new species is smooth. Also, sttigtellar spine of
L. mendolongensieaches posterior third of T1 and is with a semgparent
lamella below, whereas the spine of the new spasiésving a bent in the
middle and is not reaching the posterior third af ‘Also, T1 is as long as

wide inL. mendolongensishereas itis 1.2 X as long as widelirrobusta.

10.Leptacis tegulata Buhl

(Plate 34)
Leptacis tegulat®uhl, 2008: 525, 544. Original description, keyed.

Diagnosis

Body length 1.59 mm; notauli and hyperoccipitalimarabsent; mesopleuron
with longitudinal sculptures in upper half; A4 43as long as wide; A7 2.4 X
as long as wide; OOL equal to OD.

Re-description

Female. Body length 1.59 mm (Plate 34: A). Bodyckjantennae and legs
yellowish brown; A7- A10 dark brown; spine brownkatse and rest yellow;
T1 dark brown.

Head: 1.68 X as wide as long in dorsal view (Plate 34:1F13 X as wide as
mesosoma; head rounded without hyperoccipital aarirertex and frons
finely reticulate (Plate 34: D); occiput stronghticulate; OOL equal to OD;
LOL 3.5 X OOL; POL 8 X LOL; 10S 1.32 X eye heighgye height 3.4 X as
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long as temples; head in front view 1.11 X as wadehigh; scape 5.66 X as
long as wide; A4 elongate; A7 2.4 X as long as widagth to breadth ratio
of antennal segments A1-A10 being: 0.34: 0.06; :00004; 0.05: 0.03; 0.13:
0.03; 0.04: 0.03; 0.04: 0.03; 0.12: 0.05; 0.07:60.0.07: 0.06; 0.08: 0.05
respectively (Plate 34: B).

Mesosoma:2.08 X as long as wide; sides of pronotum witmf#éongitudinal
striae; mesoscutum 1.44 X as long as wide, unifgrmeticulate, notauli
absent (Plate 34: E); scutellum 2.2 X as long atewscutoscutellar grooves
with dense setae; mesopleuron with weak longitudmarosculpture in
upper portion, rest smooth; metapleuron smooth lzax@ anteriorly, pilose
posteriorly (Plate 34: F). Forewing 2.84 X longvaige, with fine and dense
microtrichia (Plate 34: H).

Metasoma: 1.56 X as long as wide; T1 with strong longitudikaels,
laterally with short white setae extending to bas&2, rest smooth; length to
width ratio of metasomal tergites T1-T6 being: 0.06.6; 0.39: 0.34; 0.01:
0.26; 0.02: 0.21; 0.02: 0.13; 0.02: 0.08 respebtifelate 34: C).

Host: Unknown

Specimens examined

f. INDIA: Kerala, Mayanad, Kozhikode; 11. iii. 201€oll. Shweta; on card;
Reg. No. ZSI/WGRS/IR.INV.4900; f. INDIA: Kerala, @thalayam,
Wayanad; 01. iv. 2014; Coll. Anjana; on card; Redo.
ZSI/WGRS/IR.INV.5006; f. INDIA: Kerala, Universitpf Calicut, Botanical
garden, Malappuram; 14. xii. 2015; Coll. Ranjithn @ard; Reg. No.
ZSI/WGRS/IR.INV.5157.
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Discussion

This is a characteristic species on account ofsthdpture of mesopleuron
which is striate in upper half and also relativielgg A4 is another character

of this species which distinguishes it from otheeaes.
Remarks

L. tegulatawas first described from Indonesia by Buhl (20084 species is

reported for the first time from India through tistsidy.

11. Leptacistenuispinae sp. nov.

(Plate 35)
Diagnosis

Body length 0.76 mm; scape 4 X as long as wide;ehyxipital carina
prominent; forewings with dense microtrichia; coetpl notauli present;

slender long spine present; propodeum and T1 waimiy structures.
Description

Holotype Female. Body length 0.76 mm (Plate 35: A). Bodiyck; scape
yellow, A2-A6 brown, A7- A10 dark brown, ocelli k, scutellar spine

yellow, T1 brown.

Head: 1.6 X as wide as long in dorsal view, with gratiolas (Plate 35: E),
complete and prominent hyperoccipital carina; verd@d frons also with
same texture as head (Plate 35: F); OOL 1.5 X QDI 1.67 X OOL; POL
2.2 X LOL; I0S 1.2 X eye height; eye height as l@asy2.4 X temples; head
in front view 1.26 X as wide as high; scape 4 Xag) as wide, A4 5 X as

long as wide, A6 as long as wide, A10 twice as l@asgwide, length to
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breadth ratio of antennal segments A1-A10 beind6:00.04; 0.06: 0.03;
0.03: 0.02; 0.04: 0.02; 0.06: 0.03; 0.02: 0.02;50.0.03; 0.04: 0.03; 0.04:
0.03; 0.06: 0.03 respectively (Plate 35: B).

Mesosoma:1.73 X as long as wide, with sparse short whitaes¢Plate 35:

H); anterior pronotum flat with reticulations, ante region of lateral

protonum reticulate, posterior region smooth; mesasn 1.3 X as long as
wide; complete notauli present; mesopleuron ancaphetiron smooth, latter
with long white setae (Plate 35: C); scutellum 1X%4as long as wide,
scutellar spine sharp and slender; propodeum wetisel foamy structures.
Forewings 2.42 X as long as wide, with fine andsgemicrotrichia, marginal

cilia of forewing 0.18 of wing width (Plate 35: G).

Metasoma: 1.46 X as long as wide; T1 with white setae extemdo base of

T2, foamy structures present on lateral sides gfTRlas long as wide, T2 —
T6 smooth, length to width ratio of metasomal tegiT1-T6 being: 0.07:

0.09; 0.24: 0.24; 0.01:0.17; 0.01: 0.05; 0.01: M101: 0.06 respectively
(Plate 35: D).

Host: Unknown
Specimens examined

Holotype f. INDIA: Kerala, University of Calicut, Malappam; 04. xii.
2015; Coll. Ranjith; on card; Reg. No. ZSI/WGRSINR/.6204; paratype f.
INDIA: Kerala, University of Calicut, Malappuram;40 xii. 2015; Coll.
Ranjith; on card; Reg. No. ZSI/WGRS/IR.INV.6205.
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Etymology

The species is namedehuispinaé because of the slender spine on its

mesoscutum.
Discussion

Only two species of this genus having foamy stmgcio the propodeum are
described from Oriental Region. This species torls pteridis Buhl (2002)

in key to Oriental species dfeptacisby Buhl (2008b). The new species
shows difference in colorL( pteridis is light brown) and many other
characters. OOL equal to OD lin pteridiswhereas, OOL 1.5 X OD in new
speciesVertex and frons faintly reticulate in pteridiswhereas, vertex and

frons are with granulations in new species.

12. Leptacistransoceanica Buhl

(Plate 36)

Leptacis transoceanicBuhl, 2008: 523, 547. Original description, keyed.
Diagnosis

Body length 1.57 mm; hyperoccipital carina strohgad 1.89 X as wide as
long; OOL 1.5 X OD; propodeum with foamy, semitrpaient structure.

Re-description

Female. Body length 1.57 mm (Plate 36: A). Bodyckjascape yellowish
brown; A2- A7 brown; A8-A10 dark brown; legs andusalar spine

yellowish.

Head: 1.89 X as wide as long in dorsal view, finely catate (Plate 36: D);
vertex and occiput reticulate; hyperoccipital carigtrong; frons weakly
reticulate (Plate 36: F), discontinuous striae tasaoruli; OOL 1.5 X OD;
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LOL 3.3 X OOL; POL 2 X LOL; IOS 1.41 X eye heighitead in front view
1.3 X as wide as high; scape 6.4 X as long as wA8eas long as A9, length
to breadth ratio of antennal segments A1-A10 beihg2: 0.05; 0.08: 0.04;
0.05: 0.03; 0.11: 0.02; 0.06: 0.03; 0.04: 0.03;70.0.04; 0.08: 0.06; 0.08:
0.07; 0.12: 0.06 respectively (Plate 36: B).

Mesosoma: 1.78 X as long as wide with a parallel row of whietae;

anterior part of pronotum broad, lateral areast&ranteriorly; mesoscutum
finely reticulate (Plate 36: E), 1.5 X as wide a®d; mesopleuron and
metapleuron smooth, latter with white setae at tpodterior corners (Plate
36: G); scutellum 1.8 X as long as wide with latevhite setae; propodeum
with distinct foamy semitransparent structures.elong 2.66 X as long as

wide, with fine and dense microtrichia (Plate 3¢: H

Metasoma: 2.47 X as long as wide; base of T2 with short e/kittae; length
to width ratio of metasomal tergites T1-T6 beindd® 0.10; 0.49: 0.32; 0.03:
0.28; 0.04: 0.24; 0.05: 0.19; 0.09: 0.13 respebtifelate 36: C).

Host: Unknown
Specimen examined

f. INDIA: Kerala, Thoppimudi, Tattekkad, Ernakulai@pll. Rajmohana and
Party; 02.iv.2013; on card; Reg. No. ZSI/WGRS/IR/IEO01; f. INDIA:
Kerala, Thoppimudi, Tattekkad, Ernakulam; Coll. iRahana and Party;
02.iv.2013; on card; Reg. No. ZSI/WGRS/IR.INV. 5004

Discussion

A remarkable species in having propodeum with fpasemitransparent
structure and is similar tb. athosMasner (1960) in having foamy structures
on the propodeum and in having an elevated hypgrtaiccarina. But the

head of female of. transoceanicas 1.1 X as wide as high whereasLin
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athos it is slightly higher than wide and OOL longer5 X as long as OD in
new species but OOL is not longer than OD.imthos

Remarks

L. transoceanicas reported for the first time from India throutlfis study.
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7. GenusPLATYGASTER Latreille

PlatygasterLatreille, 1809: 31. Original description. Typ8celio ruficornisLatreille, by
monotypy.

EpimecedNVestwood, 1833: 421. Original description. Typgimeces ensifewestwood,
by elimination. Preoccupied by Epimeces Bilberg2(8(Coleoptera). Synonymized by
Walker (1836).

Isorhombud~orster, 1856: 107, 113. Original description. &yjsorhombus hyalinipennis
Ashmead, first included species. Keyed. Synonymizgduesesbeck & Walkley (1951).
Fouts (1924) also recognized thisbrhombus hyalinipennigdsshmead is a species of
Platygaster

Polygnotug-drster, 1856: 108, 115. Original description. &yplatygaster striolatudNees
von Esenbeck, by original designation. Keyed. Synured by Fouts (1920).

Hypocampsig-6rster, 1856: 108, 115. Original description. &ydypocampsis hyalinata
Thomson, designated by Ashmead (1903). Keyed. Synzed by Fouts (1924).

CoelopeltaAshmead, 1893: 263, 264, 289. Original descriptioype: Coelopelta mirabilis
Ashmead, by monotypy and original designation. Kiey®/nonymized by Fouts (1920).

AneuronBrues, 1910: 49. Original description. Typaeteuron anormigrues, by monotypy
and original designation. Synonymized by Fouts 4)92

TriplatygasterKieffer, 1913: 178. Original description. TypPlatygaster contorticornis
Ratzeburg, by monotypy. Proposed as a subgentdabfgasterLatreille. Synonymized
with Hypocampsidy Szelényi (1938).

MisocyclopKieffer, 1914: 362. Original description. Typelatygaster ornatuKieffer, by
monotypy. Keyed. Synonymized by Masner (1965).

Urocyclops Maneval, 1936: 142. Typd?aracyclops bettyadaneval, by substitution of
Urocyclopsby Paracyclops Replacement name. Synonymized, change to subgestaius
by Huggert (1974).

Parepimecegieffer, 1926: 563, 760. Original description. Eyp Epimeces ensifer
Westwood, by substitution of Parepimeces for Epase®escription, keyed. Synonymized
by Masner (1965).

PyrgaspisKozlov, 1967: 715. Original description. Typ@yrgaspis haloxylonomyiae
Kozlov, by monotypy and original designation, Syymised by Talamas & Buffington,
2014: 107.

AniramaKozlov, 1970: 224. Original description. Tygelatygaster marikovskiKozlov, by
monotypy and original designatioBynonymised byalamas & Buffington, 2014: 105.

CriomicaKozlov, 1975a: 965. Original description. Typgeriomica viktoroviKozlov, by
monotypy and original designatioBynonymised by Talamas & Buffington, 2014: 106.

CylindrogasterHuggert, 1980: 102. Original description. Typdatygaster tubulos®rues,
by monotypy and original designation. Described aabgenus d?latygaster_atreille.
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Diagnostic characters

Body length ranges from 0.8- 4mm; usually blackelya xanthic; antennae
ten segmented; lateral ocelli closer to median lotedn to eye margin;

hyperoccipital carina present or absent; notaudsent or absent; scutellum
convex and unarmed; forewing without knobbed sulgimaft vein; metasoma

with six visible tergites, sometimes very elongate.
Distribution: Worldwide

Host: Parasitoids of Cecidomyiidae

Discussion

Platygastershows similarities téAmblyaspis But scutellum ofAmblyaspids
with hairs forming a cone like structure and alse antennal segments A9
and A10 are fused iAmblyaspiswhereas, scutellum is usually rounded and

A9 and A10 are distinctly separatedRfatygaster
Remarks

Platygasteris the most diverse genus of subfamily Platygaa&iand is
represented by 642 species from the World and ®tisp from Oriental
Region. From India, 21 species and from Keralay aight species were
reported (Rajmohana and Divya 2011). The presemk weports 17 species
which includes five new species, two new reportsririndia and three new
reports from Kerala. Diagnosis of two species reggbearlier from Kerala is
also included. A key to species of Kerala, disttitiu map of the genus and
its species in Kerala (Plate 51) are provided alonth new host plant

associations of four species.
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KEY TO SPECIES OF PLATYGASTER LATREILLE FROM KERALA

(Based on females)
1. Notauli present, complete or at least faintly iaded. .. ...............cooovvvennnnn. 2

- Notauli completely abSENt... ..o e 220 3

2. Metasoma elongate, more than 3.5 X as long as wide............cc...... ... 4

- Metasoma short, not more than 2 X as longids W... ........c.ccccevvvvvnnnnn oo 5

3. Body black; scape 4.18 X as long as wide....P. malabarica Mukerjee

- Body yellowish brown; scape 5.2 X as longva®e.......... ...ooooevvveeivinnnn o 6

4. Occiput with prominent transverse striae t@P#2: Figure G)...............
............................................................................. P. kesaavrita sp. nov.

- OCCIPUL TetICUIALE ... .ooeeieeeeee e ee e 7

5. T2 with basal striation (Plate 43: FIgure E)......cccoovvviiiiiiiiiiiiiiiiieeeeeee 8

- T2 smooth (Plate 39: Figure F)... ..o 9.

6. A8 transverse; A4 as long as wide................... P. galbus Ushakumari

- A8 twice as long as wide; A4 1.67 X as losgvade............ccoeeevveeeeennns
............................................................................. P. neogalbus sp. nov.

7. T2 striate basally, rest of tergites smooth............. P. caudatus sp. nov.

- T2 striate to almost tip of T2, T3- T5 with seal longitudinal striae (Plate

46. Figure G)... ..cccvvvvvnnnnnn. P. neostriatitergites Veenakumari and Buhl

8. Occiput transversely striate (Plate 49: FagO).. ......ccovvvviiiiiiniiiiiiiiiiineeee,
.............................................................................. P..sasii Ushakumari

- Occiput reticulate. .. ... 10
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9. Scape 6.5 X as long as wide......... ................ P. acterbergiana Buhl
- Scapelessthan 5.5 X aslongaswide.......cccceeiiiiiiiiiiiiiiiiiiiiieenene, 14
10. Coxae dark brown or black...............ccooiiiiieeeeniiieeee 11
- COXAB PAlE... i e e e e a2 12
11. Hyperoccipital carina present...... ...........RP. narendrani Ushakumari
- Hyperoccipital carina abSent.............coovt covicommmm e 13

12. Head and occiput finely reticulate; marginaide of forewing only 0.15

of wing width; A9 1.25 X as long as wide...........P.rusticus sp. nov.

- Occiput densely transversely coriaceous, maitdiilia of forewing 0.4 of

wing width; A9 hardly longer than wide......... ............P.luteipes Buhl
13. Frons SMOOth..........ccoes vovviviiiiiiine e, P. keralicus Ushakumari
- Frons strongly reticulate................ccown........ ..P. reticulatus sp. nov.
14. Frons reticulate...... .occccoeveeiiiiiiiiiiceeee. P. nigrocoxatus Ushakumari

- Frons SMOOtN. .. ...t et e e eeees tee e 1D

15. OOL 0.67 Of OD.....vvviis ceeiieiiiiiieee e P.tanus Ushakumari
- OOL greater than OD........ccoiiiiin i e e e e e eeaaaen o 16
16. Vertexreticulate......... ....ccccviiiiiiiiieeaee e P. zantanus Ushakumari
- Vertex smooth and shiny...............ccccoien s P. minima (Mukerjee)
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1. Platygaster achterbergiana Buhl

(Plate 39)
Platygaster achterbergianBuhl, 2009: 892. Original description.

Diagnosis

Body length 1.09 mm; hyperoccipital carina abseodciput reticulate

anteriorly; frons smooth; notauli almost compléig;without striation.
Re-description

Female. Body length 1.09 mm (Plate 39: A). Bodykldegs including coxae
yellowish brown, Al brown, A2- A10 dark brown.

Head: 1.74 X as wide as long in dorsal view (Plate 39:1514 X as wide as
mesosoma, 1.07 X as high as wide in frontal vielat@?39: E); eyes bare;
IOS 1.47 X eye height; frons smooth; occiput rd#tel anteriorly, smooth
posteriorly; vertex smooth except for weak retitiola between ocelli; POL
4.33 X OOL; LOL 2 X OOL; OOL 1.5 X OD; eye heightlZ X as long as

temples; antennal segments broad; scape 6.5 Xngsale wide; pedicel 0.27
of scape; A8 subequal to A9; length to breadtloratiantennal segments Al-
A10 being: 0.26: 0.04; 0.07: 0.03; 0.02: 0.02; 0.0®3; 0.03: 0.03; 0.03:
0.04; 0.04: 0.04; 0.05: 0.05; 0.05: 0.05; 0.07504spectively (Plate 39: D).

Mesosoma:1.38 X as long as wide (Plate 39: B); pronotum atimdaterally;
mesoscutum smooth, 1.08 X as long as wide; notalmliost complete;
scutellum at level of mesoscutum, 1.2 X as widéoag and evenly covered
with white setae; mesopleuron smooth; metapleuntiy €overed with white
setae (Plate 39: C). Forewing clear with moderatahg microtrichia, 2.7 X
as long as wide (Plate 39: H).

Metasoma: 2.03 X as long as wide; T1 with two longitudinaricae, T2

smooth with two basal fovea laterally; length tadthi ratio of metasomal
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tergites T1-T6 being: 0.09: 0.14; 0.36: 0.29; 0@25; 0.04: 0.25; 0.04: 0.19;
0.03: 0.15; 0.04: 0.08 respectively (Plate 39: F).

Host: Unknown
Specimen examined:

f. INDIA: Kerala, Ambukuthi, Muthanga, Wayanad; Ob. 2014; Coll.
Anjana; on card; Reg. No.ZSI/WGRS/IR.INV.5345.

Discussion

This species runs t®. achterbergiBuhl in key to Oriental species of
Platygasterby Buhl (2008). But the species differs frdP achterbergiin
having coarsely reticulate occiput and weakly maedi head. Also,

P. achterbergianais having broader antennal segments compared to

P. achterbergi.
Remarks
This species is reported for the first time frordién

2. Platygaster caudata sp. nov.
(Plate 40)

Diagnosis

Body length 1.94 mm; elongate; A3 as long as wpkgicel 0.29 of scape;

hyperoccipital carina absent; OOL twice OD; notguésent.
Description

Holotype Female. Body length 1.94 mm (Plate 40: A). Darkwn, legs
including coxae yellowish brown; Al1-A3 yellowish dwn; A4-A10 dark

brown; metasoma brown; tegula yellow.
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Head: 1.9 X as wide as long in dorsal view, weakly naate (Plate 40: F);
1.3 X as wide as mesosoma; hyperoccipital carirgerdh eyes bare; eye
height 2.33 X as long as temples; POL 3.5 X OOLLLD5 X OOL; OOL
twice OD; frons and occiput weakly reticulate; headront view 1.22 X as
wide as high (Plate 40: G); I0S 1.44 X eye heiglegpe 4.8 X as long as
wide, length to breadth ratio of antennal segm&dtsA10 being: 0.24: 0.05;
0.07: 0.04; 0.02: 0.02; 0.04: 0.03; 0.04: 0.03;60.0.04; 0.06: 0.05; 0.05:
0.05; 0.06: 0.05; 0.09: 0.05 respectively (PlateB)0

Mesosoma:1.4 X as long as wide (Plate 40: C); mesoscutuirh X as long
as wide; anterior region of lateral pronotum rdate; notauli present, almost
complete; scutellum 1.56 X as wide as long; spaste present on
mesosoma; scutoscutellar grooves wide, in betweémnwBite setae present;
mesopleuron smooth; metapleuron with white setemnment towards hind
corners (Plate 40: D). Forewings hyaline, 2.58 Xamg as wide (Plate 40:
H).

Metasoma: Elongate, 5.6 X as long as wide; T1 transversén \setveral
longitudinal striae; T2 striate to one third ofgie; T4 and T5 subequal,
length to width ratio of metasomal tergites T1-Téng: 0.1: 0.13; 0.31: 0.21;
0.18: 0.20; 0.2: 0.16; 0.21: 0.13; 0.18: 0.11 retpely (Plate 40: E).

Host: Unknown
Specimen examined

Holotype.f. INDIA: Kerala, Pandimotta, Kollam; 21. ii. 201&oll. Kumar;
on card; Reg. No.ZSI/WGRS/IR.INV.620@aratypes.2 f. INDIA: Kerala,
Pandimotta, Kollam; 21. ii. 2015; Coll. Kumar; onard; Reg.
No.ZSI/WGRS/IR.INV.6207; f. INDIA: Kerala, Vellimal Idukki; 08. iv.
2013; Coll. Rajmohana; on card; Reg. No.ZSI/WGR3NR.6208; f.
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INDIA: Kerala, Rajamalai shola, Idukki; 09. iv. ZB1Coll. Rajmohana; on
card; Reg. No.ZSI/WGRS/IR.INV.6209.

Etymology
The species is nameddudata’after its tail like long metasoma.
Discussion

The species runs . narendraniUshakumari in key to Oriental species of
Platygasterby Buhl (2008). But the new species is very eldtagaanP.
narendrani. Metasoma is only 2.29 X as long as wide and hyqmpdal
carina is present iR. narendranwhereas, metasoma is 5.6 X as long as wide

and hyperoccipital carina is absenfincaudata

3. Platygaster galbus Ushakumari

(Plate 41: Figure A)
Platygaster galbusJshakumari, 2004: 576, 589. Original descriptkayed.

Diagnosis

Body length 1.08 mm; OOL 1.25 X OD; occipital carimlistinct; frons
reticulate; pedicel twice as long as wide; T1 tvanse with two longitudinal

ridges; T2 almost as long as wide.
Re-description

Female. Body length 1.08 mm. Body and legs inclgdinxae yellow; A6-

A10 brown; eyes black; apical region of metasom& deown.

Head: 3.5 X as wide as long in dorsal view; eyes baye, leeight 1.83 X as
long as temples; OOL 1.25 X POL; OOL 1.67 X LOL; DQ@.25 X OD;
occipital carina distinct; frons reticulate; headront view 1.24 X as wide as

high; 10S 1.75 X eye height; scape 4.5 X as longvake, pedicel twice as
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long as wide; length to breadth ratio of antenregnsents A1-A10 being:
0.18: 0.04; 0.08: 0.04; 0.04: 0.02; 0.04: 0.03;50.0.04; 0.05: 0.06; 0.07:
0.05; 0.06: 0.07; 0.07: 0.05; 0.10: 0.05 respeltive

Mesosoma:Smooth, 1.12 X as long as wide with sparse haiesoscutum as
long as wide; notauli absent; scutellum 1.5 X adenas long; mesopleuron
smooth and shiny; metapleuron with white setaeeWwonrg hyaline, 2.7 X as

long as wide.

Metasoma: 1.67 X as long as wide; T1 transverse with twoglardinal
ridges; T2 almost as long as wide; length to widtio of metasomal tergites
T1-T6 being: 0.06: 0.11; 0.26: 0.27; 0.05: 0.2%40.0.22; 0.04: 0.14; 0.03:
0.07 respectively.

Host: Unknown
Specimen examined

Holotype f. INDIA: Kerala, University of Calicut; 10. xi1998; Coll. T. C.
Narendran and Party; on card; Reg. No.ZSI/WGRSNR.4558.

Discussion

P. galbusshows similarities td®. minimusMukerjee in the measurement of
antennal scape and in having 5 segmented antelawval But differs fronP.
minimusin the absence of notauli (presentAn minimu$, in body colour-
head and mesosoma pale yellowish brown and metabooaan with a black
tint which is dark brown to black iR. minimuswvhereas body fully yellowish

in P.galbus
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4. Platygaster keralicus Ushakumari
(Plate 41: Figure B)
Platygaster keralicu&Jshakumari, 2004: 580, 590. Original descripticeyed.

Diagnosis

Body length 1.03 mm, frons smooth; vertex finelfiawate; mesoscutum as

long as wide; notauli present and distinct.
Re-description

Female. Body length 1.03 mm. Black, antenna daokvbr eyes black; ocelli

black; tegula dark brown; legs including coxae dandwn.

Head: 1.93 X as wide as long in dorsal view, 1.03 X adenas mesosoma,;
eyes bare; eye height 2.75 X as long as templek; & X OOL; LOL 2 X

OOL,; OOL 1.5 X OD; frons smooth; vertex finely ilate, shiny; occipital

carina distinct; head in front view, 1.1 X as wide high; 10S 1.25 X eye
height; scape 4.2 X as long as wide, pedicel Of4dcape, length to breadth
ratio of antennal segments A1-A10 being: 0.17: 0@A@7: 0.03; 0.01: 0.02;
0.03: 0.03; 0.03: 0.03; 0.03: 0.03; 0.03: 0.0440M04; 0.05: 0.04; 0.07: 0.04

respectively.

Mesosoma:Finely reticulate, shiny, 1.28 X as long as widesoscutum as
long as wide; notauli present and distinct; scutelklightly convex, as wide
as long; propodeum with lateral carina on eithéesimesopleuron smooth
and shiny; metapleuron sculptured with white setaeewing hyaline, 2.53 X

as long as wide.

Metasoma: 1.9 X as long as wide, tergites smooth; T1 trars®jeT2 with
striation extending upto 0.4 its length; lengthwalth ratio of metasomal
tergites T1-T6 being: 0.06: 0.11; 0.23: 0.23; 0@21; 0.04: 0.18; 0.04: 0.14;
0.03: 0.08 respectively (Plate 41: C).
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Host: Unknown
Specimen examined

Holotype f. INDIA: Kerala, Vellanikkara, Thrissur; 23. ix1998; Coll.
Ushakumari; on card; Reg. No. ZSI/WGRS/IR.INV.4561.

Discussion

EventhoughP. keralicusresembles. indicusMukerjee in four segmented
clava, presence of notauli and slightly bulging telum, it can be
differentiated from the latter mainly in the measuent of the antennal
segments. Scape is 4.2 X as long as wide. ikeralicuswhereas it is 5.2 X as
long as wide irP. indicus Pedicel is only 0.29 of scapefn indicuswhereas,
0.41 of scape . keralicus Also, T2 is smooth if. indicuswhereas T2 is

with striation extending upto 0.4 of its lengthRnkeralicus
Remarks

The author in the original description of the specdescribed all tergites
smooth. But on detailed examination of thdolotype under high
magnification, it was clear that striations weregant on T2 which is clear in
Plate 41: C.

5. Platygaster kesaavrita sp. nov.
(Plate 42)

Diagnosis

Body length 1.37 mm; black; vertex striate; OOL &quo LOL; A2 0.29 of
Al; notauli complete; A5 subequal to A6.
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Description

Female: Body length 1.37 mm (Plate 42: A). Bodyckjaocelli glassy; legs

except coxae dark brown, coxae black; antenna hstwlack.

Head: 2.44 X as wide as long in dorsal view (Plate 4p:X516 X as wide as
mesosoma; eyes bare; eye height 2.6 X as longnaglds; vertex striate;
occiput with scattered white setae; POL 2.17 X OQOL equal to OOL,;
OOL 2 X OD; frons smooth (Plate 42: E); head imfreiew 1.29 X as wide
as high; 10S 1.4 X eye height; scape 5.17 X as kmgvide; pedicel 0.29 of
scape; A5 subequal to A6; length to breadth ratiamdennal segments Al-
A10 being: 0.31: 0.06; 0.09: 0.04; 0.03: 0.02; 0.06: 0.0460.0.03; 0.06:
0.03; 0.07: 0.04; 0.08: 0.05; 0.08: 0.04; 0.1: O&rpectively (Plate 42: D).

Mesosoma:1.37 X as long as wide (Plate 42: F); mesoscutui@ X as long
as wide; white setae present on notaular linestanedrds lateral areas of the
mesosoma and also on anterior region of lateralgitom; notauli complete,
scutellum 1.7 X as wide as long, almost fully cademwith white setae;
mesopleuron smooth; metapleuron fully covered withite setae (Plate 42:

B). Forewings hyaline, 2.57 X as long as wide @¥%2: H).

Metasoma: Elongate, 3.77 X as long as wide; white setaegmtesn T1

laterally; T2 1.2 X as long as wide with striatidiesless than basal third; T3
transverse; length to width ratio of metasomal itesgT1-T6 being: 0.08:
0.17; 0.36: 0.3; 0.11: 0.25; 0.23: 0.18; 0.24: 0.032: 0.10 respectively
(Plate 42: C).

Host: Unknown
Specimens examined

Holotype f. INDIA: Kerala, Rajamalai shola, Idukki; 09..n2012; Coll.
Rajmohana; on card; Reg. No.ZSI/WGRS/IR.INV.62f@ratype f. INDIA:
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Kerala, Rajmalai shola, Idukki; 09. iv. 2012; Cd¥ajmohana; on card; Reg.
No. ZSI/WGRS/IR.INV.6211.

Etymology
The species is hamed 'kesaavrita’, since it isnigarnusual covering of hair

on mesosoma and occiput, (in Sanskrit means cowathdair)

Discussion

This species runs . sasiiUshakumari in Buhl's key (2008). POL is 2.17 X
OOL and metasoma is elongate, 3.77 X as long ag widnew species
whereas POL is 2.8 X OOL and metasoma is only 1& Yong as wide iR.
sasii P. pahangensi8uhl (2008) is a similar species B sasiiand so is
compared with the new species. A8 is 1.6 X as lmgvide and A9 twice as
long as wide in new species whereas, A8 and A%areng as wide iP.

pahangensis

6. Platygaster luteipes Buhl

(Plate 43)
Platygaster luteipeBuhl, 2008: 551, 555. Original description, keyed.

Diagnosis

Body length 1.4 mm; head evenly rounded, translers@iaceous; occiput
reticulate; antennae 10 segmented; notauli faimtigicated; mesosoma
reticulate; legs pale yellow; forewings with densecrotrichia; T2 striate

basally, hardly up to half its length.
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Re-description

Female. Body length 1.4 mm (Plate 43: A). Black;A3 and legs including
coxae pale yellow; A4-A6 yellowish brown; A7-A10dwn; tegula dark

brown.

Head: 1.88 X as wide as long in dorsal view (Plate 48:XC19 X as wide as
mesosoma; occiput densely transversely coriace@ugex with reticulations;
OOL equal to LOL; OOL 2.3 X OD; POL 2.3 X LOL; I0B4 X eye height;
eyes bare; eye height 3.4 X as long as templest imeftont view 1.32 X as
wide as high (Plate 43: F); A1 5.2 X as long aseyid2 1.75 X as long as
wide, 0.27 of Al; A4 1.67 X as long as wide; A1® X as long as wide,
length to width ratio of antennal segments Al-A¥ing 0.26: 0.05; 0.07:
0.04; 0.03: 0.02; 0.05: 0.03; 0.05: 0.03; 0.06:40.0.06: 0.05; 0.06: 0.05;
0.05: 0.05; 0.1: 0.04 respectively (Plate 43: G).

Mesosoma:1.19 X as long as wide (Plate 43: B), sides ohptom reticulate
coriaceous; mesoscutum slightly convex, uniforndficulate; laterally with
sparse setae; notauli faintly indicated; midlolghgly prolonged to base of
scutellum; scutellum 1.5 X as wide as long; smcartld bare medially and
coriaceous laterally with fine numerous setae; mleswon smooth;
metapleuron completely pilose (Plate 43: D). Forngsi2.38 X as long as

wide, with a very short marginal fringe and denseratrichia (Plate 43: H).

Metasoma: 1.59 X as long as wide; T1 evenly crenulate; Tt to hardly
half its length; rest of tergites smooth; lengthwiidth ratio of metasomal
tergites T1-T6 being: 0.08: 0.18; 0.38: 0.38; 0@4&2; 0.04: 0.25; 0.03: 0.18;
0.05: 0.11 respectively (Plate 43: E).

Host: Globular and robust Cecidomyiid galls of matureve=a on black

pepper and Cecidomyiid leaf galls $frobilanthussp.
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Specimens examined:

f. INDIA: Kerala, Ayiroor, Trivandrum; 10. xii. 20, Coll. Prathapan &
Shameem; on card; Reg. No. ZSI/WGRS/IR.INV.451%dme data except
date 21. vi. 2012; on card; Reg. No. ZSI/WGRS/IR.IAb617; f. INDIA:
Kerala, Braemore Estate, Trivandrum; 29. iii. 20X2pll. Prathapan &
Shameem; on card; Reg. No. ZSI/WGRS/IR.INV.4513f {i& alchohol); f.
(on card); same data except date 17. iv. 2012; R&m. ZSI/IWGRS/
IR.INV.4514; f. same data; on card; Reg. No. ZSI/REAHR.INV.4518; 2 f.
INDIA: Kerala, Vellayani, Trivandrum; 23. ix. 2011Coll. Shameem; on
card; Reg. No. ZSI/WGRS/IR.INV.4515; f. same dat@ept date; 11. Xx.
2011; on card, Reg. No. ZSI/WGRS/IR.INV.4519; fmeadata except date,
12. x. 2011, on card, Reg. No. ZSI/WGRS/IR.INV. @52 INDIA: Kerala,
Venganoor, Trivandrum; 11. xii. 2011; Coll. Shameem card; Reg. No.
ZSI/IWGRS/IR.INV.4516; f. INDIA: Kerala, Palakkal, &fappuram; 15. vii.
2012; Coll. Shameem; on card; Reg. No. ZSI/WGR®8R.4521; 11 f.
INDIA: Kerala, Dhasanaghatta, Wayanad; 10. x. 2@d]j. Anjana; on card,
Reg. No. ZSI/WGRS/IR.INV.5339; f. INDIA: Kerala, dakikkadu,
Kozhikode; 14. xi. 2012; Coll. UKA Saleem; on card®eg. No.
ZSI/WGRS/IR.INV.6212.

Discussion

Similar to P. baliensisBuhl andP. sparsipilosaBuhl in having smoothly
rounded occiput without a hyperoccipital carina tan be differentiated from
them by certain characteBlatygaster baliensiss having darker forewings
and A4 is hardly as long as wide whereaPB.ituteipesforewings are hyaline
and A4 is 1.67 X as long as wide and fh sparsipilosaonly sparse
microtrichia is present on the forewings comparedt luteipesin which

dense microtrichia is present.
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Remarks

Platygaster luteipesvas reported for the first time from India by Amgaand
Rajmohana (2016b) and the male of this speciesalgsreported from the
world for the first time by the same authors (2016b

7. Platygaster malabarica Mukerjee

Trichacis malabaricuukerjee, 1978: 93. Original description.

Platygaster malabaricusMasnerjn Vlug, 1995: 58. Generic transfer.
Diagnosis

Female. Body length 1.10 mm. Body brownish blackolack; head finely
reticulate; vertex convex; OOL 1.6 X OD; POL 3.10D; LOL 1.25 X OD;
Al 4.18 X as long as wide; A2 0.32 of Al, 1.76 Xlaisg as wide; clava sub
equal to preceeding 3 segments combined; mesosoeig ffeticulate; notauli
absent; forewing 2.78 X as long as wide; metasomaoth, 0.45 of body;

1.47 X as long as wide.
Distribution: Pathanamthitta (Kerala)
Remarks

The species was not represented in the preserttoth.

8. Platygaster minima (Mukerjee)
Anopedias minimullukerjee, 1978: 76, 78. Original description. Keye

Platygaster minimusvlug, 1995: 58. Cataloged, type information, gem&ransfer.

Diagnosis

Female. Body length 1.00 mm. Body dark brown tackilavertex, frons and
occiput smooth and shiny; OOL 2 X OD; POL 4 X ODQL 1.5 X OD;
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scape 4 X as long as wide; pedicel 0.33 of scap&inal segment of clava
oval, clava subequal to preceding three segmenisbioed; mesosoma
smooth and shiny; notauli present; forewings 2.7aX long as wide;
submarginal vein short, not touching the wing margmarginal fringe

moderately long; metasoma smooth and shiny.
Distribution

Moozhiyar- Thekkady road: Idukki (Kerala)
Remarks

The species is not represented in the presentciolte

9. Platygaster narendrani Ushakumari
(Plate 44)
Platygaster narendraridshakumari, 2004: 574, 590. Original descriptikeyed.

Diagnosis

Body length 1.32 mm; black; notauli present; froasd vertex finely

reticulate; pedicel twice as long as wide.
Re-description

Female: Body length 1.32 mm (Plate 44: A). Bodyckjaocelli glassy white;
Al- A3 yellow; A4- A10 dark brown; tegula dark brawlegs except coxae

yellowish brown, coxae dark brown.

Head: 2.09 X as wide as long in dorsal view (Plate 4%:X26 X as wide as
mesosoma; eyes bare, eye height 2.8 X as longgdds; frons and vertex
finely reticulate; POL 3 X OOL; LOL 1.2 X OOL; OOL.67 X OD; head in
front view, 1.3 X as wide as high (Plate 44. D)SIQ.53 X eye height; scape
4.8 X as long as wide; A10 1.5 X as long as widagth to breadth ratio of
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antennal segments A1-A10 being: 0.24: 0.05; 0.084;00.02: 0.03; 0.05:
0.05; 0.04: 0.04; 0.05: 0.04; 0.07: 0.08; 0.07:80.0.07: 0.08; 0.09: 0.06
respectively (Plate 44: E).

Mesosoma:Finely reticulate and sparsely hairy; 1.23 X aglas wide (Plate
44: F); mesoscutum as long as wide; notauli presateral pronotum finely
reticulate; scutellum semicircular, 1.55 X as widse long; mesopleuron
smooth; metapleuron with white setae (Plate 44:F8yewings hyaline, 2.65
X as long as wide; marginal fringe of forewing 0df2wing width (Plate 44
H).

Metasoma: 2.03 X as long as wide; T1 transverse with stromggitudinal
ridges; T2 striate laterally in less than basaf,ib67 X as long as wide;
length to width ratio of metasomal tergites T1-Té&ng: 0.08: 0.14; 0.35:
0.30; 0.04: 0.27; 0.04: 0.22; 0.04: 0.17; 0.05:r@dpectively (Plate 44: G).

Host: Cecidomyiid stem galls dfufa cylindrica(L.) Roem
Specimens examined

2 f. INDIA: Kerala, Mathikettan shola, Idukki; 19ix. 2014; Coll.
Emiliyamma; on card; Reg. No.ZSI/WGRS/IR.INV.5320. INDIA: Kerala,
Churulipetti, Chinnar, ldukki; 04. iv. 2012; CoRajmohana; on card; Reg.
No.ZSI/WGRS/IR.INV.5341; f. INDIA: Kerala, Chimmonpam, Thrissur;
05. i. 2012; Coll. Rajmohana; on card, Reg. No.¥W&RS/IR.INV.5343; f.
INDIA: Kerala, University of Calicut, Malappuram;41 xii. 2012; Coll.
Rajmohana; on card, Reg. No.ZSI/WGRS/IR.INV.5344|NDIA: Kerala,
Vettichira, Malappuram; 14. x. 2012; Coll. UKA Saie; on card, Reg.
No.ZSI/WGRS/IR.INV.6213.
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Discussion

EventhoughP. narendraniis similar toP. srilankensisBuhl, the former can
be differentiated from the latté&ased on the ratio of the measurement of the
marginal cilia of the forewing to its wing widthh& marginal cilia are much
shorter inP. narendrani(less than 0.15 of forewing width) whereas, 0.2 of
forewing width inP. srilankensisThis species is similar t8. tubulosaBrues

in having notauli and highly convex scutellum. Hoer the wing lamella is

densely hairy irP. tubulosavhereas only finely hairy iR. narendrani.

10. Platygaster neogalbus sp. nov.
(Plate 45)

Diagnosis

Body length 1.1 mm; yellowish brown; head finelyicalate between ocelli
and striated posteriorly, 1.86 X as wide as lomgir@omplete hyperoccipital

carina present; notauli absent.
Description

Holotype Female. Body length 1.1 mm (Plate 45: A). Bodlegaown; legs
including coxae pale brown; Al- A5 pale brown; AGt0 brown; eyes black

with a white border; tegula pale yellow.

Head: Finely reticulate between ocelli and striate postl/, 1.86 X as wide
as long in dorsal view (Plate 45: C); 1.33 X asenvits mesosoma; eyes bare;
eyeheight 3.5 X as long as temples; an incomplsteetoccipital carina
present; POL 2.4 X OOL; LOL 1.2 X OOL; OOL 2.5 X ©bons smooth
(Plate 45: F); head in front view 1.26 X as wideh&gh; 10S 1.59 X eye
height; scape 5.2 X as long as wide; A4 1.67 Xoag las wide; A6 subequals
A7; A8 twice as long as wide, subequal to A9; A3 @f Al; length to
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breadth ratio of antennal segments A1-A10 being6:00.05; 0.08: 0.04;
0.03: 0.02; 0.05: 0.03; 0.05:0.03; 0.07: 0.04; 6M@4; 0.08: 0.04; 0.08: 0.04;
0.11: 0.04 respectively (Plate 45: D).

Mesosoma: Smooth, 1.32 X as long as wide (Plate 45: B); mestum as

long as wide; notauli absent, scutellum smooth withite setae, 1.6 X as
wide as long; mesopleuron smooth; metapleuron witite setae (Plate 45:
E). Forewings hyaline, 2.76 X as long as wide, nmaigfringe of forewing

0.15 of wing width (Plate 45: G).

Metasoma: 1.77 X as long as wide; T1 transverse; T2 smoalimost as
long as wide; length to width ratio of metasomagites T1-T6 being: 0.08:
0.13; 0.27: 0.3; 0.04: 0.29; 0.05: 0.26; 0.04: 0.2M5: 0.11 respectively
(Plate 45: H).

Specimen examined:

Holotype f. INDIA: Kerala, Gavi, Pathanamthitta; 10. iM023; Coll. Bijoy;
on card; Reg. No.ZSI/WGRS/IR.INV.6214.

Host: Unknown
Etymology

The species is namedeéogalbussince the species comes n€agalbus

Discussion

Runs toP. galbusUshakumari in key to species Bfatygasterof Oriental
Region by Buhl (2008). But the new species can ifferdntiated fromP.
galbusmainly in the antennal measuremem®6 and A8 are transverse i
galbuswhereas, A6 is 1.75 X as long as wide and A8 isdwas long as wide
in the new species. Al10 is also more elongateeméw species compared to
P. galbus.A4 is as long as wide iR. galbuswhereas its 1.67 X as long as

wide inP. neogalbus

136



11. Platygaster neostriatitergitis Veenakumari and Buhl

(Plate 46)

Platygaster neostriatitergiti¥eenakumari, Buhl, & Mohanraj, 2013: 896. Original
description, diagnosis.

Diagnosis
Body length 1.05 mm; black; vertex beneath postexazlli reticulate; strong
curved ridges above toruli; frons reticulate; sttute globose with short blunt

protrusions.
Re-description

Female. Body length 1.05 mm (Plate 46: A); Bladkxare brownish black;
legs brown, hind femur dark brown, Al yellowish, AAd A3 brown, tegula

brown, antennal clava dark brown.

Head: 1.49 X as wide as long in dorsal view (Plate 46:1F7 X as wide as
mesosoma; eyes bare; vertex beneath posterioi oetetiulate; 10S 1.08 X
eye height; eye height 2.64 X as long as templesisfreticulate (Plate 46:
B); strong curved ridges above toruli, POL 1.48 ®IQ LOL 1.04 X OOL;
OOL 1.87 X OD; scape 7.04 X as long as wide; lengttwidth ratio of
antennal segments being: 0.34: 0.05, 0.09: 0.@%; @.03, 0.08: 0.04, 0.08:
0.04, 0.09: 0.04, 0.09: 0.05, 0.08: 0.05, 0.0850M12: 0.05 respectively
(Plate 46: D).

Mesosoma:1.77 X as long as wide (Plate 46: E); mesoscutonvex, 1.7 X
as long as wide; epomial carina well developedauotreaching anterior
lateral margin of mesoscutum, lateral notaular amegculate, scutellum
globose with short blunt protrusions, 1.24 X asevabs long; mesopleuron
smooth; metapleuron with white setae (Plate 46:F8jewings hyaline with
scattered microtrichia at apex, 3 X as long as wdth short marginal cilia
(Plate 46: H).
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Metasoma: Spindle shaped, 4.93 X as long as wide; T1 withréd setae, T2
striate laterally, smooth medially, T3- T6 longitally striate; length to
width ratio of metasomal tergites T1-T6 being: 0.028; 0.89: 0.44; 0.21:
0.37; 0.34: 0.25; 0.37: 0.19; 0.18: 0.12 respebti(elate 46: H).

Host: Unknown
Specimens examined:

f. INDIA: Kerala, Ponmudi, Trivandrum; 12. xii. 28.LColl. Anjana; on card;
Reg No. ZSI/WGRC/IR.INV.5154; 2 f. INDIA: Kerala, Maperiyar, Idukki;
16. iv. 2013; Coll. Rajmohana; on card; Reg. No/\M&RC/IR.INV.5334; f.
INDIA: Kerala, Mullaperiyar, Idukki; 16. iv. 2013Coll. Abhilash; on card;
Reg. No. ZSI/WGRC/IR.INV.4146; f. INDIA: Kerala, Auruli, 1dukki; 09.
iv. 2013; Coll. Rajmohana; on card; Reg. No. ZSI/R@IR.INV.4556; f.
INDIA: Kerala, Kakkayam, Kozhikode; 29. iv. 20120IC Rajmohana; on
card; Reg. No. ZSI/WGRC/IR.INV.4557; f. INDIA: Kde Pandipath,
Trivandrum; 15. xii. 2015; Coll. Rajmohana; on gardRkeg. No.
ZSI/IWGRC/IR.INV.5198; f. INDIA: Kerala, Pandimotta€ollam; 17. xii.
2015; Coll. Rajmohana; on card; Reg. No. ZSI/WGRGNV.5199; f.
INDIA: Kerala, Parepally, Changanassery, Kottayal8; iii. 2015; Coll.
Anjana; on card; Reg. No. ZSI/WGRC/IR.INV.5714; INDIA: Kerala,
Pekkavu, Pathanamthitta; 23. i. 2014; Coll. Bijoyn card; Reg. No.
ZSI/WGRC/IR.INV.4555.

Discussion

Platygaster neostriatitergitisclosely resembledP. striatitergitis Buhl in
having characteristic striations on T2-T5. Butneostriatitergitisdiffers from
the latter in thdollowing characters. Head 1.32- 1.4 X as wide @&s@soma
and occiput and vertex are elongately reticulate.ineostriatitergitiswvhile it

is smooth inP. striatitergitis. Frons is uniformly reticulate and no line is
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found from anterior ocellus to clypeus h neostriatitergitiswhile frons is
faintly punctured with a trace of a longitudinahdi from anterior ocellus

towards clypeus iR. striatitergites
Remarks

The female oP. neostriatitergitisveenakumari and Buhl is reported here for
the first time from the World and it also forms thst report of this species

from Kerala.

12.Platygaster nigrocoxatus Ushakumari
(Plate 50: Figure A)
Platygaster nigrocoxatugshakumari, 2004: 581, 590. Original descripticeyed.

Diagnosis

Body length 1.18 mm; head 1.84 X as wide as lon@LQ.5 X OD; scape
4.8 X as long as wide, pedicel 2.67 X as long akeveind 0.33 of scape; frons

shiny and finely reticulate; T2 smooth.
Re-description

Female. Body length 1.18 mm. Black, A1 and A3 ywigh brown; pedicel
brown, A4-A10 brown; legs yellow with a brown tingeoxae dark brown;

last tarsal segment dark brown; forewings hyaline.

Head: 1.84 X as wide as long in dorsal view, 1.25 X adenas mesosoma,;
eyes bare; frons shiny and finely reticulate; weskiny with sparse hairs; eye
height 3 X as long as temples; POL 4.33 X OOL; L®DK OOL; OOL 1.5 X
OD; head in front view, 1.17 X as wide as high; D38 X eye height; scape
4.8 X as long as wide, pedicel 2.67 X as long agevand 0.33 of scape,
length to breadth ratio of antennal segments Al-Baidg: 0.24: 0.05; 0.08:
0.03; 0.04: 0.02; 0.04: 0.03; 0.04: 0.03; 0.05:30.0.05: 0.04; 0.07: 0.05;
0.07: 0.05; 0.09: 0.04 respectively.
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Mesosoma: Shiny, 1.53 X as long as wide; mesoscutum 1.21sXoag as
wide, finely reticulate; notauli distinct; scutatul.17 X as wide as long;
propodeum with lateral carina on either side; mésgopn smooth;
metapleuron with few white setae at hind cornemewings hyaline, 2.54 X

as long as wide.

Metasoma: 1.96 X as long as wide, T2 smooth, posterior tesgwith a few
punctures; length to width ratio of metasomal texgiT1-T6 being: 0.1: 0.13;
0.34: 0.27; 0.03: 0.22; 0.02: 0.18; 0.02: 0.1330M0O6 respectively.

Host: Unknown
Specimen examined

Holotype f. INDIA: Kerala, Kollakadavu, Alappuzha; 26. vii999; Coll.
Ushakumari; on card; Reg. No.ZSI/WGRS/IR.INV.4562.

Discussion

This species comes near Indian speélesndicusMukerjee in having four
segmented clava and in presence of notauli, bdéerdiffrom the latter in
having a distinct hyperoccipital carina. Also, L@&Lslightly less than OD and
pedicel is 2 X as long as wide i indicus whereas LOL is 3 X OD and

pedicel is 2.67 X as long as wideRnnigrocoxatusJshakumari.
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13. Platygaster reticulatus sp. nov.
(Plate 47)

Diagnosis

Body length 0.94 mm; head coriaceously reticulatertex and occiput

coriaceous; LOL equal to OOL; scape 3.5 X as Iagide.
Description

Holotype Female. Body length 0.94 mm (Plate 47: A). Brahiniall antennal

segments and legs including coxae yellowish braeguila yellow.

Head: Coriaceously reticulate, 2.07 X as wide as longlansal view (Plate
47: F), as wide as mesosoma; eyes bare, eye 8B as long as temples;
POL 2.25 X OOL; LOL equal to OOL; OOL 2 X OD; vextand occiput
coriaceous; head in front view 1.32 X as wide ahhfrons fully reticulate
(Plate 47: E); 10S 1.54 X eye height; scape 3.5sXomg as wide, pedicel
1.67 X as long as wide; length to breadth rati@amtennal segments A1-A10
being: 0.14: 0.04; 0.05: 0.03; 0.02: 0.02; 0.0230.0.03: 0.03; 0.03: 0.04;
0.03: 0.04; 0.03: 0.05; 0.03: 0.04; 0.06: 0.03 eetipely (Plate 47: D).

Mesosoma: 1.3 X as long as wide (Plate 47: C); about™3tf lateral

pronotum elongately reticulate; mesoscutum 1.5 Xoag as wide; notauli
clearly visible in posterior half; scutellum bulginl1.37 X as wide as long;
mesopleuron smooth and shiny; metapleuron witwawhite setae (Plate 47:
B). Forewings with sparse microtrichia, 2.16 X @sd as wide, marginal cilia

on forewing almost absent (Plate 47: G).

Metasoma: Pointed posteriorly, 2.14 X as long as wide (edrig

ovipositor), T2 with few striae in basal pits, math with a single
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longitudinal striae; ovipositor exserted; lengthwviadth ratio of metasomal
tergites T1-T6 being: 0.05: 0.10; 0.23: 0.22; 0@38; 0.04: 0.15; 0.04: 0.11;
0.08: 0.09 respectively (Plate 47: H).

Host: Cecidomyiid stem galls doccinia indicawight & Arn.
Specimen examined

Holotype f. INDIA: Kerala, Vettichira, Malappuram; 14. 2012; Coll. U. K.
A Saleem; on card; Reg. No.ZSI/WGRS/IR.INV.6215.

Etymology
This species is nametketiculatus because of its reticulate occiput.
Discussion

The species runs tB. sparsipilosaBuhl in the key to Oriental species of
Platygasterby Buhl (2008). But the occiput and frons Bf sparsipilosais
smooth and head is distinctly margined in front s the head is not
margined and occiput and frons are coriaceousigulate in the new species.
Also, marginal cilia of forewing inP. sparsipilosais 0.3 of wing width

whereas marginal cilia is almost absent in the spe&cies.

14 .Platygaster rusticus sp. nov.
(Plate 48)

Diagnosis

Body length 0.9 mm; POL 2.75 X OOL,; scape 5.25 Xl@sy as wide;
scutellum smooth, slightly bulging; marginal fringeéforewing 0.15 of wing
width.
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Description

Holotype Female. Body length 0.94 mm (Plate 48: A). Brahniall antennal
segments yellowish brown; tegula yellow; legs idahg coxae pale; T1

yellow.

Head: Finely reticulate, 2.13 X as wide as long (Pla& B), as wide as
mesosoma; eyes bare, eye height 1.5 X temples; 28X OOL; LOL 1.25
X OOL; OOL 2 X OD; head in front view 1.29 X as wids high; frons with
fine reticulations and several transverse striamvattoruli (Plate 48: E); 10S
1.61 X eye height; scape 5.25 X as long as widdicpetwice as long as
wide, length to breadth ratio of antennal segm&dtsA\10 being: 0.21: 0.04;
0.06: 0.03; 0.02: 0.02; 0.03; 0.03; 0.03: 0.03;40.0.03; 0.04: 0.04; 0.05:
0.04; 0.05: 0.04; 0.08: 0.04 respectively (PlateB)3

Mesosoma:1.1 X as long as wide (Plate 48: D); mesoscutumatim 1.09 X
as long as wide; notauli visible in posterior ha€utellum smooth, slightly
bulging, 1.6 X as wide as long; propodeum with fevhite setae;
mesopleuron smooth and shiny; metapleuron withva riegularly arranged
white setae. Forewings 2.7 X as long as wide, mafgringe of forewing
0.15 of wing width (Plate 48: G).

Metasoma: 1.86 X as long as wide; T1 transverse; T2 sti@sally; length
to width ratio of metasomal tergites T1-T6 beind)@ 0.11; 0.25: 0.22; 0.04:
0.21; 0.03: 0.18; 0.02: 0.14; 0.03: 0.06 respebtifelate 48: H).

Host: Stem gall ofOryza satival..
Specimen examined

Holotype f. INDIA: Kerala, Pattambi, Palakkad; 18. i. 20X3oll. U. K. A.
Saleem, on card; Reg. No.ZSI/WGRS/IR.INV.6216.

143



Etymology
This species is namedlsticus’ after its rusty coloration.
Discussion

Runs toP. luteipesin key to Oriental species #flatygasterby Buhl (2008).
But the head and occiput are finely reticulate, gmal fringe of forewing is
only 0.15 of wing width and A9 is 1.25 X as longwgle in P.rusticussp.
nov. whereas, occiput is densely transversely ceoas, marginal cilia of
forewing is 0.4 of wing width and A9 is hardly lcrgthan wide in
P. luteipes P.convexissimd@uhl is another species showing similarity with
P. luteipesBuhl (2009) in having striation on T2 upto hal iength and in
forewings with dense microtrichia. So the new speds compared with
P. convexissimaBut the dense, distinct striae on the occiput antyed

scutellum make it different from the new species.

15.Platygaster sasii Ushakumari

(Plate 49)
Platygaster sasiUshakumari, 2004: 583, 589. Original descriptkayed.

Diagnosis

Body length 1.63 mm; OOL twice OD; frons smoothdigel 2.5 X as long as
wide; occiput with distinct transverse striatiohgperoccipital carina present;

notauli distinct.
Re-description

Female. Body length 1.63 mm (Plate 49: A). Black,akhd legs except coxae
yellow; A2-A6 yellowish brown; A7- A10 dark browgpxae black.
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Head: 2.04 X as wide as long in dorsal view (Plate 49:XC12 X as wide as
mesosoma; occiput with distinct transverse stmeti@nd scattered white
setae; hyperoccipital carina well defined; I0S 1X3yeheight; eyeheight
2.14 X temples; frons smooth (Plate 49: D); POL54Q0OO0L; LOL 1.75 X
OOL,; OOL twice OD; scape 5.8 X as long as wide, AMTe as long as
wide, length to width ratio of antennal segments A10 being: 0.28: 0.05;
0.1: 0.04; 0.04: 0.02; 0.06: 0.03; 0.06: 0.03; 0MB3; 0.06: 0.05; 0.07: 0.05;
0.07: 0.05; 0.12: 0.06 respectively (Plate 49: E).

Mesosoma:1.45 X as long as wide (Plate 49: F); pronotunhwihite setae
anteriorly; mesoscutum 1.15 X as long as wide vgparse white setae;
notauli distinct and complete, scutellum smoothhveparsely arranged white
setae, 1.4 X as wide as long; mesopleuron smoogtapteuron with white
setae (Plate 49: B). Forewings hyaline with dens®atrichia, 2.5 X as long
as wide (Plate 49: H).

Metasoma: 2.05 X as long as wide; T1 with distinct longitodi carina on
each side of median groove and dense white setamllg, T2 with fovea
laterally and short striations in them, length tadtW ratio of metasomal
tergites T1- T6 being: 0.14: 0.15; 0.52: 0.39; 0.081; 0.03: 0.25; 0.02:
0.18; 0.03: 0.09 respectively (Plate 49: G).

Host: Unknown

Specimens examined

f. INDIA: Kerala, Parambikulam, Palakkad; 09. ix013; Coll. P. M.
Sureshan; on card; Reg. No. ZSI/WGRC/IR.INV.570%;, INDIA: Kerala,
Kakkavayal, Kozhikode; 24. x. 2010; Coll. Bijoy; ocard; Reg. No.
ZSI/WGRC/IR.INV.5704; f. INDIA: Kerala, Aralam, Kamr; 12. x. 2014;
Coll. Abnhilash; on card; Reg. No. ZSI/WGRC/IR.INV®7; f. INDIA:
Kerala, Mullaperiyar, Idukki; 06. iv. 2013; Rajmatag on card; Reg. No.
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ZSI/WGRC/IR.INV.5702; f. INDIA: Kerala, Marayoordukki; 04. ix. 2013;
Coll. Rajmohana; on card; Reg. No. ZSI/WGRC/IR.IH¥10; f. INDIA:
Kerala, S. B. College, Kottayam; 13. iii. 2015; An@; on card; Reg. No.
ZSI/WGRC/IR.INV.5711; 2 f. INDIA: Kerala, Gavi, Panamthitta; 10. iv.
2013; Coll. Bijoy; on card; Reg. No. ZSI/WGRC/IRW712; f. INDIA:
Kerala, Ranipuram, Kasargod; 05. xi. 2013; P. MteShan; on card; Reg.
No. ZSI/WGRC/IR.INV.5705; f. INDIA: Kerala, Ranipam, Kasargod; 08.
iv. 2013; Coll. P. M. Sureshan; on card; Reg. N8I/ GRC/IR.INV.5708;
f. INDIA: Kerala, Parambikulam, Palakkad; 10. ix013; Coll. P. M.
Sureshan; on card, Reg. No. ZSI/WGRC/IR.INV.5706JNDIA: Kerala,
Kakkayam, Kozhikode; 29. xii. 2015; Coll. P. M. $shan; on card; Reg. No.
ZSI/WGRC/IR.INV.5195; f. INDIA: Kerala, Mathikettashola, Idukki; 19.
ix. 2014; Coll. Emiliyamma; on card; Reg. No. ZSIBRC/IR.INV.5709.

Discussion

This species resembld®. foersteri(Gahan) in having transversely striate
occiput. But T2 inP. foersteriis only with a distinct longitudinal fovea on
each side and a shallow median one without stnatwhereas T2 is striate in
less than basal third iR. sasii P. sasiiresemblesP. indicus Mukerjee in
having scape 5 X as long as wide, presence of haad slightly bulging
scutellum but differs in having a distinct hypernpaal carina which is absent

in P. indicus.
Remarks

Holotypewas examined as a part of this study.
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16.Platygaster tanus Ushakumari

(Plate 50: Figure C)
Platygaster tanutJshakumari, 2004: 585, 589. Original descripticeyed.

Diagnosis

Body length 1.12 mm; vertex reticulate, shiny; pdail carina distinct; frons
smooth; scape 4 X as long as wide; pedicel as &ngide; distinct notauli

present; scutellum flat, T2 smooth.
Re-description

Female. Body length 1.12 mm. Black, scape and pediellow, rest of

antennal segments brown; eyes and ocelli blackjadgown; legs pale.

Head: 1.64 X as wide as long in dorsal view, 1.09 X adenas mesosoma,;
eyes bare; eyeheight 3.25 X as long as temples; PGLOOL; LOL 3 X
OOL; OOL 0.67 of OD; vertex reticulate, shiny; qutal carina distinct; head
in front view 1.12 X as wide as high; frons smodthS 1.33 X eye height;
scape 4 X as long as wide, pedicel as long as Wwedgth to breadth ratio of
antennal segments Al- A10 being: 0.24: 0.06; 000@7; 0.04: 0.07; 0.05:
0.06; 0.04: 0.05; 0.05: 0.06: 0.05: 0.06; 0.0560M09: 0.05 respectively.

Mesosoma:Finely reticulate, 1.3 X as long as wide; mesascufl.03 X as
long as wide, sparse setae present on mesoscutstimctnotauli present;
scutellum flat, 1.27 X as wide as long; propodeuithvateral carina on
either side; mesopleuron smooth and shiny; metaptewith white setae.

Forewings hyaline, 2.4 X as long as wide.

Metasoma: 1.54 X as long as wide, T2 smooth; length and hwvidf
matasomal tergites being: 0.08: 0.15; 0.33: 0.3%4:00.29; 0.04: 0.23; 0.03:
0.14; 0.03: 0.06 respectively.

Host: Unknown
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Specimen examined

Holotype f. INDIA: Kerala, University of Calicut, Malappam; 23. vi. 2000;
Coll. Ushakumari; on card; Reg. No.ZSI/'WGRS/IR.IMY64.

Discussion

This species comes nearestRoindicusbut differ mainly in the shape of
scutellum. Scutellum is flat and hairy fh tanuswhereas it is highly convex
in P. indicus OOL is 1.8 X OD inP. indicuswhereas OOL is only 0.67 of
OD inP. tanus.

Remarks

No fresh specimens of this species were colledibd.species is re-described

here, based on th¢olotype

17.Platygaster zantanus Ushakumari

(Plate 50: Figure B)
Platygaster zantanudshakumari, 2004: 587. Original description.

Diagnosis

Body length 0.98 mm; POL 4 X OOL; OOL 1.5 X OD; tex finely
reticulate, shiny; occipital carina distinct; scap® X as long as wide; pedicel
1.67 X as long as wide; A6, A7 and A9 as long adeywA10 twice as long as
wide; notauli distinct.

Re-description

Female. Body length 0.98 mm. Scape yellowish bro##A10 brown, legs
including coxae yellowish brown; eyes black.

Head: 1.78 X as wide as long in dorsal view, 1.32 X adenas mesosoma,;
eyes bare; eye height 1.4 X as long as temples; #QLOOL; LOL 2 X
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OOL,; OOL 1.5 X OD; vertex finely reticulate, shinggcipital carina distinct;
head in front view, 1.27 X as wide as high; fromsosth; 10S 1.4 X eye
height; scape 4.5 X as long as wide; pedicel 1.6%Xong as wide; A6, A7
and A9 as long as wide; A10 twice as long as wielegth to breadth ratio of
antennal segments Al- A10 being: 0.18: 0.04; 00083; 0.02: 0.03; 0.03:
0.04; 0.03: 0.04; 0.03: 0.03; 0.04: 0.04; 0.04:50.0.05: 0.05; 0.08: 0.04
respectively.

Mesosoma:Finely reticulate, shiny, 1.4 X as long as wideesmscutum as
long as wide; notauli distinct; scutellum not bulgj 1.37 X as wide as long;
propodeum with lateral carina on either side; mé=sopn smooth and shiny;
metapleuron with white setae. Forewings hyalin2 Xas long as wide.

Metasoma: 1.83 X as long as wide, T2 smooth, length to widitio of
matasomal tergites T1- T6 being: 0.06: 0.1; 0.2Z400.03: 0.18; 0.02: 0.14;
0.02: 0.11; 0.04: 0.06 respectively.

Host: Unknown
Specimen examined

Holotype f. INDIA: Kerala, University of Calicut, Malappam; 23. ix. 1998;
Coll. Ushakumari; on card; Reg. No.ZSI/WGRS/IR.IM%Y64.

Discussion

Even thoughP. zantanugomes neaP. indicus it differs mainly in the shape
of scutellum. Scutellum is flat if?. zantanuswhereas it is convex iif.
indicus POL is 2.8 X OD irP. indicuswhereas it is 6 X if?. zantanusAlso,
P. zantanuss much smaller when comparedRoindicus

Remarks

No fresh specimens of this species were colledibd.species is re-described

here, based on th¢olotype
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8. GenusSYNOPEAS Forster

Synopeas-orster, 1856: 108, 114. Original description. &ypynopeas inermighomson,
designated by Muesebeck & Walkley (1951). Keyed.

EctadiusForster, 1856: 108, 113, 114. Original descriptidgpe: Platygaster craterus
Walker, by monotypy. Keyed. Synonymized by Fou&2d).

PolymecusForster, 1856: 144. TypePlatygaster craterusWalker, by substitution of
Polymecusfor Ectadius Forster. Unnecessarily proposed replacement nam&dtadius
Forster.

SactogasteForster, 1856: 108, 113. Original description. &yfEpimeces ventralis
Westwood; designated by Ashmead (1893). Keyed, tkeyspecies. Synonymized by
Masner, in Krombein & Burks (1967).

DolichotrypesCrawford & Bradley, 1911: 124. Original descriptioType: Dolichotrypes
hopkinsi Crawford & Bradley, by monotypy and original desgion. Synonymized by
Fouts (1924).

StostaKozlov, 1975b: 310, 311. Original description. €ygBtosta tosticolaKozlov, by
monotypy and original designation. Keyed, SynongadibyTalamas & Buffington, 2014:
112.

HaustagasteSzabo, 1979: 178. Original description. Typtaustagaster dentiscutellaris
Szabd, by monotypysynonymised by Buhl, 2000: 415

Diagnostic characters

Antennae ten segmented; hyperoccipital carina ptese absent; pronotal
collar with a ventral pit or depression; scutellugually terminating in a short
spine, or tooth; marginal fringe very short or coetgly absent; dense white
setae usually present in the lateral sides of riid¢tasoma with six visible

tergites; T1 and T2 fused in both sexes.

Divided into three subgenera based on the shapdeagth of metasoma. In
subgenusDolichotrypes,long and narrow metasoma is present whereas in
SactogasterT2 is swollen and T3-T6 is tapering forming a comshaped
structure. In subgenuSynopeasmetasoma is normal shaped (Macgown and
Evans 2003).
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Kozlov (1971) considered the subgeneric statuSaiftogasteiForster valid
and this has been followed in the recent publicatidiere, in this study also,

Sactogasteis treated as a valslbgenus oSynopeas.
Distribution: Worldwide

Host: Parasitoids of Cecidomyiidae

Discussion

This genus was misidentified by some workers asigkeaptacissince both
genera were having a tooth or a spine at the aproadlof the scutellum. But
Synopeasan be easily identified since T1 and T2 in thisugeare fused
together. Also the very short marginal fringe $ynopeadifferentiates it

easily fromLeptacis
Remarks

Synopeass a very speciose genus with 375 species all theeworld. Since,
there are three subgenera for this genus and uldg sf all subgenera would
be unwieldy in the present study, hence only obgenus, vizSactogasters

considered for the present study.

The present work reports four species of this sabgeout of which two are
first reports from India and two species are neports from Kerala. A key to
species of India and a distribution map of thisgarus and its species in

Kerala are provided (Plate 56).
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KEY TO INDIAN SPECIES OF SYNOPEAS (SACTOGASTER)
FORSTER (Based on females)

1. Hyperoccipital carina at least slightly present...........ccccccceeeiiiiiiiiieiiinnnns 2
- Hyperoccipital carina completely absent... ... 203
2. T2smooth.........ccccevviiiiiiiiiinnnnn. S..ribhoiense Veenakumari and Buhl

- T2 reticulate, at least in posterior 0.2......................S. westwoodi Buhl

3. OOL equal to OD... ...ccooviireeiiiccee e e S. nepalensis Mukerjee

- OOL greater than OD ......cccooooiiiiiiiiiieis e e e e e e eaaaan 4.
4, OOL 15X OD...cooiiiiiiiieeeeeeeeeeie e eeeennn S. chamoliana Mukerjee

- OOL at least twice OD or more than 2 X OD.....cccevvvivviiiiieiiiiiiiiiieenee, 5
5. Head more than 1.75 X as wide as long..............S. ventricosum Buhl

- Headlessthan 1.2 X as wide as long......cccccceeeeeenee S. indicum Mani

1. Synopeas (Sactogaster) chamoliana Mukerjee

(Plate 52)
Synopeas chamoliarMukerjee, 1992: 177. Original description.

Diagnosis

Body length 1.47 mm; OOL 1.5 X OD; scape 4 X asglas wide; A4

elongate, 0.21 of scape.
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Re-description
Female. Body length 1.47 mm (Plate 52: A); Blackape and pedicel
yellowish brown; rest segments brown; scutellanspilark brown; tegula

black; legs except coxa brown.

Head: 1.8 X as wide as long in dorsal view (Plate 52:rBjiculate, in front

view 1.15 X as wide as high (Plate 52: E); eyegdafrons reticulate; I0S 1.2
X eye height; frons flat; vertex sloping behindydiy reticulate; OOL 1.5 X

OD; LOL 1.66 X LOL; POL 2.4 X LOL; eye height 3 X6dong as temples;
scape 4 X as long as wide, A4 elongate, 0.21 giesdangth to breadth ratio
of antennal segments A1-A10 being: 0.24: 0.06; :00003; 0.03: 0.02; 0.05:
0.02; 0.02: 0.02; 0.03: 0.02; 0.04: 0.05; 0.04:70.0.04: 0.07; 0.08: 0.06
respectively (Plate 52: D).

Mesosoma:Finely reticulate, 1.58 X as long as wide (Plaze B); pronotum

hardly visible from above, sparse setae preseetdlly; mesoscutum 1.33 X
as long as wide, notauli complete; scutellum smadbderately convex,
almost as wide as long, apically with blunt spiméerding upto propodeum;
mesopleuron smooth; metapleuron with white setaeaitds posterior end
(Plate 52: C). Forewings 2.7 X as long as widehauat marginal fringe (Plate
52: G).

Metasoma: Sac like (Plate 52: H); T2 smooth and shiny; TBorugly
transverse; T3-T6 closely punctate; length to wrdtio of metasomal tergites
T2-T6 being: 0.36: 0.29; 0.04: 0.19; 0.06: 0.1409%. 0.1; 0.09:0.08

respectively.

Host: Unknown
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Specimens examined

2 f. INDIA: Kerala, Kaatilappara, Nelliyampathy, |[Bkkad; 02. i. 2012; Coll.
Rajmohana; on card; Reg. No. ZSI/WGRS/IR.INV.4635; INDIA: Kerala,
Vellimala, Idukki; 08. iv. 2013; Coll. RajmohanadhAbhilash; on card; Reg.
No. ZSI/WGRS/IR.INV.4752; 2 f. INDIA: Kerala, Botaal garden,
University of Calicut; Malappuram; 14. xii. 20150IC Ranjith; on card; Reg.
No. ZSI/WGRS/IR.INV.5155.

Discussion

Eventhougl. chamoliana&omes near t8&. indicumMani, the former differs
in having OOL 1.5 X OD whereas OOL is twice ODSnindicum Also, the

two species differs in the antennal measurements.
Remarks

This is the first report 6. chamoliandrom Kerala.

2. Synopeas (Sactogaster) indicum Mani
(Plate 53)
Synopeas indicuilani, 1975: 76. Original description.

Diagnosis

Body length 1.25 mm; OOL twice OD; scape 4.3 X @sgl as wide; club

almost equal to scape; notauli complete.
Re-description

Female. Body length 1.25 mm (Plate 53: A). Black;/A6 yellowish brown,
club dark brown; tegula black; ocelli black; eyéech.
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Head: 1.2 X as wide as long in dorsal view (Plate 53; [¥ad in front view
2.05 X as wide as high (Plate 53: B); eyes lar@& .3 X eye height; vertex
sloping behind, finely reticulate; frons flat, @ilate; OOL twice OD; LOL
1.75 X OOL; POL 2 X LOL; eye height 3.75 X as loag temples; scape 4.3
X as long as wide, length to breadth ratio of am&rsegments A1-Al10
being: 0.23: 0.05; 0.06: 0.03; 0.03: 0.02; 0.0820.0.03: 0.02; 0.02: 0.02;
0.04: 0.04; 0.05: 0.06; 0.04: 0.06; 0.06: 0.06 eeipely (Plate 53: F).

Mesosoma: Finely reticulate, 1.5 X as long as wide (Plate: %3);

mesoscutum 1.2 X as long as wide, notauli complstaitellum small,
moderately convex, almost as long as wide; apicallgh a spine,
mesopleuron smooth; metapleuron with white setaeands posterior end
(Plate 53: C). Forewings 2.59 X as long as wideatéP53: H), without

marginal fringe.

Metasoma: Sac like, 2.5 X as long as wide (Plate 53: E)ebafsmetasoma
with white setae laterally; T2 smooth; T3-T6 withngtures; length to width
ratio of metasomal tergites T2-T6 being: 0.4: @.83: 0.2; 0.06: 0.16: 0.09:
0.12; 0.16: 0.09 respectively.

Host: Unknown
Specimens examined

6 f. INDIA: Kerala, Ambukuthi, Wayanad; 05. iv. 201Coll. Anjana; on
card; Reg. No. ZSI/WGRS/IR.INV.4643; 2 f. INDIA: Kaa, Dhasanaghatta,
Wayanad; 10. xi. 2013; Coll. Abhilash; on card; Redo.
ZSI/WGRS/IR.INV.4751; 6 f. INDIA: Kerala, Mathiketh shola; 17. ix.
2014; Coll. Emilyamma; on card; Reg. No. ZSI/WGRKGINV.5336; f.
INDIA: Kerala, Eravikulam, Idukki; 12. iv. 2012; @oBijoy; on card; Reg.
No. ZSI/WGRS/IR.INV.4754; f. INDIA: Kerala, Kakkaya Kozhikode; 30.
xii. 2014; Coll. Kumar, on card, Reg. No. ZSI/WGHSINV.5194; f.
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INDIA: Kerala, Kakkayam, Kozhikode; 29. xii. 201&pll. Ranijith, on card,
Reg. No. ZSI/WGRS/IR.INV.5193; f. INDIA: Kerala, Nfakettan shola,
Idukki; 19. ix. 2014; Coll. Emiliyamma, on card, dre No.
ZSI/WGRS/IR.INV.5335; 2 f. INDIA: Kerala, Mathiketh shola, Idukki; 10.
iv. 2012; Coll. Sureshan; on card; Reg. No. ZSI/MBAR.INV.5337; f.
INDIA: Kerala, Pandimotta, Kollam; 17. xii. 2015p{f. Rajmohana; on card;
Reg. No. ZSI/'WGRS/IR.INV.5336; f. INDIA: Kerala, Maar, Idukki; 19. ix.
2014; Coll. Emiliyamma; on card, Reg. No. ZSI/WGHRSINV.5335.

Discussion

The species comes near hakonens@dshmead. BuS. hakonensis having
incomplete notauli which is complete i%. indicum This character

distinguishes the two species.
Remarks

This study report$. indicunfrom Kerala for the first time.

3. Synopeas (Sactogaster) ventricosum Buhl

(Plate 54)
Synopeas ventricos@ihl, 1997: 449. Original description.

Synopeas (Sactogaster) ventricos@uhl, 2014: 112. Emendation, new distributionorec
for Togo.

Diagnosis

Body length 1.52 mm; head from above 1.74 X as waisiédong; OOL 2.5 X
OD; scape 3.4 X as long as wide; A10 1.6 X as amgvide.
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Re-description

Female. Body length 1.52 mm (Plate 54: A); Bladgpe yellowish brown;
A2- A6 brown; clava dark bown; legs brown excepsitatarsi except last

tarsal segment yellow; last tarsal segment darwbro

Head: 1.75 X as wide as long in dorsal view (Plate 54:sBongly reticulate;

head in front view 1.14 X as wide as high; eyegdaiffrons reticulate (Plate
54: E); 10S 1.18 X eye height; vertex sloping behifinely reticulate; frons

flat; OOL 2.5 X OD; LOL 1.4 X OOL; POL 2 X LOL; eyeeight 3 X as long

as temples; scape 3.4 X as long as wide, A10 1a8 ¥ng as wide, length to
breadth ratio of antennal segments A1-A10 being@4:10.07; 0.07: 0.04;

0.04: 0.02; 0.06: 0.03; 0.04: 0.03; 0.03: 0.03;50.0.05; 0.06: 0.07; 0.05:
0.07; 0.1: 0.06 respectively (Plate 54: C).

Mesosoma:Finely reticulate, 1.5 X as long as wide (Plate B% pronotum
hardly visible from above, laterally reticulate wisparse setae; mesoscutum
1.2 X as long as wide; notauli present, clearlyiblésin posterior region;
scutellum fully covered with white setae with aosiy spine, 1.2 X as long as
wide; metapleuron with white setae towards posteeind (Plate 54: B).

Forewing 3.02 X as long as wide (Plate 54: H), authmarginal fringe.

Metasoma: Sac like (Plate 54: F); T2 smooth and shiny; T8 &4 strongly
transverse; T3-T6 closely punctuate; length to kvidatio of metasomal
tergites T2-T6 being: 0.42: 0.33; 0.05: 0.2; 0.0&5; 0.1: 0.12; 0.15: 0.12

respectively.
Host: Unknown
Specimens examined

2 f, INDIA: Kerala, Mannavan shola, Idukki; 06. i2012; Coll. Rajmohana;
on card; Reg. No. ZSI/WGRS/IR.INV.5348.
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Discussion

This species was described from Philippines by Bd897a). The Indian

specimens differ from the type material in its badyor.

S. ventricosuntomes near to Nearctic speci&sanomaliventré Ashmead)
but head twice as wide as long, longer notaulimetasoma 1.5 X as long as

head and mesosoma combined differentiate thissp&wm the latter.
Remarks

This forms the first report &. ventricosunfrom India.

4. Synopeas (Sactogaster) westwoodi Buhl

(Plate 55)
Synopeas westwooBuhl, 2009: 912. Original description.

Diagnosis

Body length 1.55 mm; OOL 1.3 X OD; notauli incontelescape 3.8 X as

long as wide; hyperoccipital carina present; heQdXlas wide as long.
Re-description

Female. Body length 1.55 mm (Plate 55: A); Blac&sdl portion of scape
yellow, rest dark brown; pedicel and rest of thgnsents dark brown; tegula
black; legs dark brown, apical portion of tibialgel, tarsi yellow, last tarsal

segment dark brown; forewing faintly brownish.

Head: 1.9 X as wide as long in dorsal view (Plate 55; f&}iculate with a
weak hyperoccipital carina; head in front view 14 2s wide as high (Plate
55: G); eyes large; frons reticulate; 10S 1.44 X% dweight; vertex sloping
behind; frons flat; OOL 1.3 X OD; LOL 1.25 X OOL(®R 2.6 X LOL; eye
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height 2.6 X as long as temples; scape 3.8 X ag b wide; length to
breadth ratio of antennal segments A1-A10 being3:00.06; 0.08: 0.04;
0.04: 0.03; 0.06: 0.03; 0.03: 0.03; 0.03: 0.03;50.0.04; 0.06: 0.06; 0.06:
0.06; 0.08: 0.05 respectively (Plate 55: C).

Mesosoma:Finely reticulate, 1.54 X as long as wide (Plabe B); sides of
pronotum reticulate anteriorly, sparse setae ptdagrally; mesoscutum 1.3
X as long as wide, notauli incomplete; scutellu@®71X as long as wide with
a strong dark spine; mesopleura smooth; metapigitihawhite setae towards
the posterior end (Plate 55: F). Forewing fainttgvinish, 2.38 X as long as
wide without marginal fringe (Plate 55: E).

Metasoma: Sac like, 2.42 X as long as wide (Plate 55: H);ré&Rculate at
posterior margin; T3-T6 fully reticulate; length wadth ratio of metasomal
tergites T2-T6 being: 0.42: 0.33; 0.05: 0.2; 0.0&6; 0.1: 0.12; 0.16: 0.11

respectively.
Host: Unknown

Specimens examined

2 f. INDIA: Kerala, Mettap, Idukki; 07. iv. 2012;dll. Rajmohana; on card;
Reg. No. ZSI/WGRS/IR.INV.5346. f. INDIA: Kerala, Ntap, ldukki; 11. iv.
2012; Coll. Rajmohana; on card; Reg. No. ZSI/WGRSNV.4753.

Discussion

This species was described by Buhl from Vietnametiamn a single female.
The species is most similar to the Palearctic gse8i ventraliswestwood
but the strongly margined occiput and presenceotduli makes it different
from S. ventralis.

Remarks

This is the first report o. westwoodirom India.

159



9. GenusTRICHACOIDES Dodd

TrichacoidesDodd, 1914: 416. Original description. Typeichacoides scutellari®odd,
by monotypy and original designation.

Diagnostic characters

Antennae ten segmented; notauli present or absentellum raised from

mesonotum, convex, covered with dense, rather,sttwaitp spines.
Distribution: Australian, Oriental, Neotropical

Host: Parasitoids of Cecidomyiidae

Discussion

This genus is very close to gen®datygaster Latreille in its general
appearance and also in having antenna without tinctisclava. However,
these two genera differ in their scutellum. Thetalbum of Trichacoidesis
with short or long spines though out. Phatygastey such spines are usually

absent.
Remarks

This genus is represented by seven species frotrel and three species
from Oriental Region as well as from India. Thegam® work reports three
species from Kerala, out of which, one is descriagdhew to science. A key
to species of India and a distribution map of théenus and its species in

Kerala are also provided (Plate 60).
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KEY TO INDIAN SPECIES OF TRICHACOIDES DODD
(Modified from Anjana et al. 2015b; based on females)

Notauli present; T2 with at least some striatiofdate 57: Figure

Notauli absent; T2 smooth (Plate 58: Figure E).e..cccovvviiiiiiniiininns

............................................................................ T. levigatus sp. nov.

Notauli complete, almost touching anterolatenargin of mesoscutum
(Plate 59: FIgUIe D)... cccovieeiiiiie e et e e e e e e e eaaann s 3.

Notauli incomplete, confined to apical mesoscutuphate 7: Figure

D) et e T INATCUS JACKSON

Head 1.3 X as wide as long; scape 3.46 X ag &nwide; mesopleura
with no longitudinal = StriatioNS...........oicceeeiiiiii e

.......................................... T..ranganabettensis Veenakumari & Buhl

Head 1.7 X as wide as long; scape 5 X as long ds;wmesopleura with
extensive longitudinal striations (Plate 59: Figue...........cccccoeeveneee.

...................................................................... T.. rugosiscutellum Buhl

5. Trichacoides indicus Jackson
(Plate 57)

Trichacoides indicugackson, 1968: 121. Original description.

Diagnosis

Body length 0.98 mm. Median frons between eyes \yeakiculate; OOL

greater than LOL; transverse striae beneath anthirwibcellar triangle

distinct; hyperoccipital carina absent; A10 in fémsa2 X as long as wide;

lateral area of pronotum with fine longitudinaliaé or reticulations; notauli
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present; 6—7 longitudinal striae arising from tweed anterior pits on basal
T2 and extending to 0.7 of T2 laterally, median W&h one or two

longitudinal striae.
Re-description

Female. Body length 0.98 mm (Plate 57: A). Bodyckjaantennae dark
brown; legs except tibia and tarsi dark brown;atibnd tarsi except the last

tarsal segment yellow; tegula black.

Head: 2.12 X as wide as long in dorsal view (Plate 5):X03 X as wide as
mesosoma, rounded without hyperoccipital carinatexetransversely striate
with sparsely arranged white setae; several trassvstriae present above
toruli (Plate 57: B); sparse setae present lateraledian frons between eyes
weakly reticulate; distinct transverse striae bémeand within ocellar
triangle; occiput with complete concentric curvedasions in posterior half;
OOL 3.5 X OD; OOL 1.16 X LOL; POL 1.7 X LOL; I0S19 X eye height;
eye height 3 X as long as temples; head 1.25 Xide @as high in anterior
view; scape 5 X as long as wide, pedicel 0.3 X sc#&® 1.66 X as long as
wide, length to breadth ratio of antennal segmédtsA10 being: 0.2: 0.04,
0.06: 0.04; 0.02: 0.02; 0.03: 0.03; 0.03: 0.03 0(a@4; 0.04: 0.04; 0.04: 0.04;
0.05: 0.03; 0.08: 0.04 respectively (Plate 57: F).

Mesosoma: 1.3 X as long as wide (Plate 57: D); mesoscutunelyi
reticulate, 1.04 X as wide as long; anterior pagpronotum flat, lateral areas
with fine longitudinal striae; mesonotum reticutlateimedian lines present;
incomplete notauli present; scutellum in laterawistrongly arched above
level of mesonotum, surface covered with shortssispines; epomia well
developed; mesopleuron and metapleuron smootler laitly covered with

irregular white setae (Plate 57: E). Forewings 22&ng as wide, with fine
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and dense microtrichia, marginal cilia of forewiagry short, 0.1 of wing
width (Plate 57: G).

Metasoma: 1.8 X as long as wide; T1 with strong longitudimalges; 6—7

longitudinal striae arising from two deep anterits on basal T2 and
extending to 0.7 of T2 laterally; median T2 witheoor two longitudinal

striae, but not reaching even to its one third rmkdi T3—T6 smooth; length
to width ratio of metasomal tergites T1-T6 beind)@ 0.12; 0.28: 0.25; 0.03:
0.21; 0.03: 0.16; 0.02: 0.10; 0.03: 0.06 respebtifelate 57: H).

Host: Unknown cecidomyiid (Diptera) in leaf galls dimosops elengL.
The leaf galls when cut open were found to be wandbered, perfoliate,
green, glabrous, indehiscent and sessile, withoaniment keel like process
(carinae) on either sid&hen cut open, each gall possesed a small galiycavi
T. indicuscan be considered a solitary species as only othengacer was
present per gall, evident by dissection of a fewisgarhe parasitoids

emergence hole was seen on the abaxial side giihe
Specimens examined

3 f. INDIA: Kerala, Malabar Christian College, Kakbde; 03. viii. 2015;
Coll. Athira; on card; Reg. No. ZSI/WGRS/IR.INV.4B9

Discussion

Eventhough the specimens studied come very closketaescription off.
indicusby Jackson (1968), slight differences were notetheé measurements
of the antennal segments and also in the striabdA®, but theseharacters
were seen in thparatypesof this species. Basal striae on T2 were extending
to 0.7 of the segment in thparatypesas well as the specimens in the study.

All species of this genus described till date excepindicus are having a
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distinct, complete notauli which is incomplete Tn indicusand also this

species is much small in size compared to otheriape
Remarks

This species was reported for the first time fromardda by Anjana and
Rajmohana (2015b).

6. Trichacoideslevigatussp. nov.
(Plate 58)

Diagnosis

Body length 1.09 mm; black, small species; notaatl hyperoccipital carina
absent; scape 6.25 X as long as wide, pedicel & Ztape, A3 as long as

wide, A4 elongate.
Description

Holotype Female. Body length 1.09 mm (Plate 58: A). Baadgluding eyes
and ocelli black; Al1- A6 yellow, clava dark browmrpxae black, femur and
tibia and last tarsal segments dark brown; othrsatasegments yellow, tegula
black.

Head: 1.85 X as wide as long in dorsal view (Plate 58; & wide as

mesosoma, hyperoccipital carina absent; occiputexend frons completely
reticulate; OOL half OD; LOL 9 X OOL; POL 2 X LOUOS 1.29 X eye

height; eye height 2.6 X as long as temples; hed8 X as wide as high in
frontal view; scape 6.25 X as long as wide; pedic2l of scape; A3 as long
as wide; A4 elongate; length to breadth ratio aeanal segments A1-A10
being: 0.25: 0.04; 0.06: 0.03; 0.02: 0.02; 0.0®30.0.03: 0.02; 0.03: 0.02;
0.06: 0.04; 0.05: 0.04; 0.05: 0.04; 0.08: 0.04 eetipely (Plate 58: B).
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Mesosoma: 1.3 X as long as wide (excluding tegula) (Plate %3;
mesoscutum strongly reticulate with short sharpmespimedially (clear in
lateral view), 1.03 X as wide as long; anteriortgdipronotum flat, reticulate;
lateral areas with sparse striae; epomia well agpesl; notauli completely
absent; scutellum in lateral view strongly archbedwe level of mesonotum,
surface covered with short sharp spines; mesoplewod metapleuron
smooth, latter with white setae (Plate 58: D), pagum with dense white
setae laterally. Forewings 2.38 X long as wide,hwiegularly arranged
microtrichia (Plate 58: H).

Metasoma 1.32 X as long as wide; T1 with white setae ktgr T2 without
any striations, smooth and shiny; length to widthior of metasomal tergites
T1-T6 being: 0.06: 0.18; 0.28: 0.34; 0.03: 0.2830.0.25; 0.03: 0.19; 0.03:
0.08 respectively (Plate 58: E).

Host: Unknown
Specimen examined

Holotype INDIA: Kerala, University of Calicut, Malappurari. xii. 2015;
Malaise trap; Coll. Ranjith; on card; Reg. No. ZBGRS/IR.INV.6217.

Etymology

Species is namedevigatus since its having a smooth metasortevigatusin
latin meaning smooth).

Discussion

Comes neail. indicusin its small size, measurement of A10 and lendth o
metasoma. But differs fromh. indicusin not having notauli. Also, the new
species is having distinctly sculptured frons amdiut. T2 is smooth in
T. levigatussp. nov., whereas it is striate (upto 0.7)Tinindicus The new
species differs from all other known speciesToichacoidesin absence of
notauli.
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7. Trichacoides rugosiscutellum (Buhl)

(Plate 59)
Platygaster rugosiscutelluBuhl, 1995: 72. Original description.

Trichacoides rugosiscutellunBuhl, 1997: 439. Generic transfer, description.
Diagnosis

Body length 3.24 mm; OOL greater than LOL; scag® % as long as wide;
A7-A9 subequal; upper frons reticulate; lower fromansversely striate;

interocellar area and vertex coriaceously retieulat
Re-description

Female. Body length 3.24 mm (Plate 59: A). Bodyckjaantennae dark
brown; legs except tibia and tarsi dark brown;atibnd tarsi except the last

tarsal segment yellow; tegula black.

Head: 1.77 X as wide as long in dorsal view (Plate 59: Bl X as wide as
mesosoma, rounded without hyperoccipital caringpeupfrons reticulate,
lower frons above toruli transversely striate (@1&9: F); median frons
weakly reticulate towards eye; interocellar area amrtex coriaceously
reticulate; occiput with complete U shaped stri@@L 2.2 X OD; OOL 1.57
X LOL; POL 2.43 X LOL; I0OS 1.35 X eye height; eyeight 2 X as long as
temples; scape 5.12 X as long as wide; A7-A9 subledength to breadth
ratio of antennal segments A1-A10 being: 0.41: 0@M&3: 0.05; 0.07: 0.04;
0.10: 0.06; 0.09: 0.06; 0.09: 0.06; 0.1: 0.08; @D8; 0.1: 0.08; 0.13: 0.07
(Plate 59: G) respectively.

Mesosoma:1.56 X as long as wide; mesoscutum 1.24 X as lagvide
(Plate 59: C); anterior part of pronotum flat, ahan lines present;
complete notauli present, internotaular area styomgticulate, rest with

sparse spines; lateral pronotal area coriaceoasterior half with yellowish
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setae; epomia well developed; scutellum in latei@l strongly arched above
level of mesonotum, surface covered with shortrsispines, 1.08 X as long
as wide; mesopleuron with 4-5 longitudinal striaedmally; metapleuron
smooth, fully covered with irregular yellowish set@Plate 59: E). Forewings

2.78 X as long as wide, with fine and dense miabia (Plate 59: H).

Metasoma 2.95 X as long as wide; T1 with strong longitiadimidges; T2
with 2 deep anterior pits and 5-6 longitudinalasrion either side of median
projection upto 0.33 of T2, T2 1.5 X as long as TB-combined; T3-T6
smooth; length to width ratio of metasomal tergitdsT6 being: 0.20: 0.29;
0.95: 0.61; 0.11: 0.55; 0.12: 0.44; 0.16: 0. 3240.0.21 respectively (Plate
59: C).

Host: Unknown
Specimens examined

f. INDIA: Kerala, Mangaladevi, Periyar Tiger Reseyudukki; 04. ix. 2015;
Coll. Nikhil; on card; Reg. No. ZSI/WGRS/IR.INV.580f. INDIA: Kerala,

Kozhikode, Kakkayam; 29. xii. 2015; Coll. Ranijiton card, Reg. No.
ZSI/WGRS/IR.INV.5202.

Discussion

The specimen from India shows much similarityTtorugosiscutellunBuhl

(1995) except in few characters. Vertex is coriasgosculptured in Indian
specimen while somewhat shiny, with faint microptule from Australasian
Region. Also, reticulations are seen around medalli in Indian specimen
while it is smooth with some traces of irregulanptation in the specimen

from Australasian Region.

Remarks
Trichacoides rugosiscutelluwas reported from India for the first time by
Anjana and Rajmohana (2016d).
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4.2.1: SUBFAMILY SCELIOTRACHELINAE
Diagnostic characters

Body short and stout, dorsoventrally flattened; chéansverse; antennae
inserted close to mouth; metasoma sessile; forevimgually wide with a
knobbed submarginal vein (except in some genudsitéa Forster). Most of

the genera are characterized with distinct foamycsires on propodeum.

4.2.2: AKEY TO INDIAN GENERA OF SCELIOTRACHELINAE

(Based on females)

1. Forewings without knobbed submarginal vein (Plate FEgure C)...........

........................................................................................ lsolia Forster
- Forewings with knobbed submarginal vein (PlateF6gure G).......... 2

2. Claval segments fused into a single solid clavau$@ally with a fan of

striae anteriolaterally................. .o Amitus Haldeman

- Clava not fused into a single segment, distincvaraeres present; T2

without fan like striae anteriolaterally............... oo, 3

3. Propodeum with distinct foamy structures; scapehwremarkably

expanded lamella.............ccccoeeeiiiiio Plutomerus Masner & Huggert

- Propodeum with or without foamy structures; scatbout wide lamella

4. Submarginal vein of forewing with slightly upcurvedunded knob;

notauli absent... ... Allotropa Forster

- Submaginal vein short, straight; notauli distinttsome species or atleast

abbreviated anteriorly...... ....cccoooiiiiiii i FFidiobia Ashmead
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4.2.3: TAXONOMIC DESCRIPTIONS

10. GenusALLOTROPA Forster

Allotropa Forster, 1856: 106, 109. Original description. &yjmostemma mecrid&Valker,
by monotypy. Keyed.

Eurostemmészelényi, 1938a: 102. Original description. Tyjmstemma europud/alker,
by monotypy and original designation. Synonymizgd/bug & Graham (1984).

NasdiaNixon, 1942: 462. Original description. Type: Nasgrosper Nixon, by monotypy
and original designation. Synonymized by Masnerggert (1989).

PlatytropaKozlov, 1977: 79, 80. Original description. Typdatytropa helenadlozlov,
by monotypy and original description. Keyed. Syyraized by Masner & Huggert (1989).

Diagnostic characters

Flattened dorsoventrally; OOL less than LOL; angan® segmented in both
sexes; clava in female nonabrupt with 3 segmertyesin both sexes with
very short lamella; notauli absent; scutellar seiiveolate; propodeum with
a single keel; forewing with a slightly upcurvedsuarginal vein, knobbed at

the apex; metasoma with indistinct lateral edgé wéry broad laterotergite.
Distribution: Worldwide

Biology: Parasitoids of mealybugs (Pseudococcidae) (VI@p)L9
Discussion

A very distinct genus of Sceliotrachelinae sincasithaving long broadly
spindle-shaped metasoma, slightly upcurved submalrgiein and in having
remarkably wider head. OnBrrolium Masner and Huggert come somewhat

similar toAllotropa, but only because of the similarity in wing vepati
Remarks

The genus is represented by 33 species from thédveiod four species from
Oriental Region. From India, three species and fkarala, only one species

were described so far. Here, two new species agerided from Kerala. A
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key to species of India and a distribution maphi$ genus and its species in

Kerala are also provided (Plate 63).

KEY TO INDIAN SPECIES OF ALLOTROPA FORSTER

(Based on females)

1. Scutellum SMOOTN ... e 2
- SCULEIUM TEUICUIALE ... e e e eeaas 3

2. Hyperoccipital carina completely absent; frons sthpdody golden

VEIOW ..o eeree e A. shobhanae sp. nov.

- Hyperoccipital carina weakly developed; frons nalate; body black or

DIrOWNISN DIACK . e i e i sttt e e ettt et et et e et e e e enananaes 4

3. Scape 4.06 X as long as wide; LOL 21 X LOL wemerviviiiiciiiiieeeeeeeeeiiins
............................................ A..gundlupetensis Veenakumari and Buhl

- Scape 3.4 X as long as wide; LOL 7 X OOL.........A.shyama sp. nov.
4. Scape 5.3 X as long as wide; A8 1.62 X as longide W...................ccce..
........................................................... A. nigra Veenakumari and Buhl

- Scape 4.8 X as long as wide; A8 1.15 X as longids.w................. ..........
....................................................... A. vanajae Veenakumari and Buhl

1. Allotropa shobhanae sp. nov.
(Plate 61)

Diagnosis

Body length 0.68 mm; golden yellow; almost smoatkibd.

Description

Holotype Female. Body length 0.68 mm (Plate 62: A); golgefiow; eyes

black; ocelli black.
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Head: 2.07 X as wide as long in dorsal view (Plate 62:XC17 X as wide as
mesosoma; head in front view 1.4 X as wide as (Rihte 62: E); 10S 1.64 X
eye height; OOL 0.36 of OD; LOL 11 X OOL; POL 19 ROL,; occiput,
vertex and lower frons covered with white setaenpies very narrow;
antennae with sparse white setae, scape 3.5 Xr@sde wide, length to
breadth ratio of antennal segments A1-A9 beingl:00103; 0.05: 0.02; 0.03:
0.02; 0.02: 0.02; 0.02: 0.02; 0.02: 0.03; 0.03:40.0.02: 0.05; 0.03: 0.05
respectively (Plate 62: G).

Mesosoma:Flattened, as long as wide (Plate 62: D); pronousible from
above; mesoscutum 1.3 X as wide as long; notagkrmth scutellum 1.7 X as
wide as long; mesopleuron with a depression, masiosh; metapleuron with
white seate (Plate 62: H); propodeum laterally withite setae. Forewing
2.08 X as long as wide (Plate 62: F).

Metasoma: Smooth, 1.67 X as long as wide; T2 1.17 X as lasgwide;
length to width ratio of metasomal tergites T1-Téng: 0.04: 0.1; 0.21: 0.18;
0.02: 0.13; 0.02: 0.1; 0.01: 0.05; 0.01: 0.03 retpely (Plate 62: B).

Host: Unknown
Specimen examined

Holotype f. INDIA: Kerala, Vellayani, Trivandrum; 30. iv2011; Coll.
Shameem K; on card; Reg. No. ZSI/WGRS/IR.INV.62109.

Etymology

The species is namedhobhanakafter the name of author's mother, for the

encouragement and support extended by her.
Discussion

Species of genuéllotropa are usually black in colour. The golden yellow

color of this species makes it different from alher Indian species of this
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genus. A similar species was described from Guain, A. thompsoni
Fullaway.A. thompsondiffers fromA. shobhanasince the former is having

notauli and fuscous cloud in the middle of forewthsc.

2. Allotropa shyama sp. nov.

(Plate 62)

Diagnosis

Body length 0.91 mm; head 1.8 X as wide as longL@®9 X OD; scape
3.4 X as long as wide, A7 and A8 subequal.

Description

Holotype Female. Body length 0.91 mm (Plate 61: A); Al-A6d legs
yellow; A7-A9 dark brown; tegula brown; submargivain light brown; last

segment of tarsi slightly darkened; T1 yellow.

Head: 1.8 X as wide as long in dorsal view (Plate 61; L) X as wide as
mesosoma; head in front view 1.3 X as wide as (Riate 61: F); I0S 1.3 X
eye height; eyes large; OOL 0.69 of OD; LOL 7 X QMOL 2 X LOL;
occiput, vertex and lower frons covered with whdetae; temples very
narrow; antennae with sparse white setae; scapg 84long as wide, 1.09 X
as long as A7-A9 combined; A7 and A8 subequal; tlertg breadth ratio of
antennal segments A1-A9 being: 0.15:0.05; 0.063;00.04: 0.02; 0.02:
0.02; 0.03: 0.02; 0.03: 0.02; 0.04:0.04; 0.04: 0.006: 0.03 respectively
(Plate 61: D).

Mesosoma:1.1 X as long as wide, slightly convex anterigif®late 61: B);
pronotum visible from above, posterior sides offdak pronotum setose;
mesoscutum 1.13 X as long as wide, finely retieulaith dense white setae

towards anterior region and sparse setae towardsenmar part; notauli
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absent; scutellum semicircular, 1.5 X as wide agjaensely setose towards
posterior region; propodeum fully covered with wehgetae; mesopleuron
with a medial depression; posterior margin of méamon with 3-4
transverse ridges; metapleuron fully covered withitevsetae (Plate 61: H).
Forewings 3.2 X as long as wide, with fine micrdtia; submarginal vein
reaching upto 0.35 of forewing; marginal cilia omsgerior margin of
forewing 0.15 of wing width (Plate 61: G).

Metasoma: Spindled shaped, 1.97 X as long as wide; T1 wittitevlateral
setae; T2 costate at anterior margin and with wdetae laterally, rest smooth
and shining; T3- T6 entirely smooth and shiny; kngo width ratio of
metasomal tergites T1-T6 being: 0.07: 0.12; 0.27900.03: 0.16; 0.02: 0.13;
0.02: 0.08; 0.06: 0.04 respectively (Plate 61: E).

Host: Unknown
Specimen examined

Holotype f. INDIA, Kerala, Mullaperiyar, Idukki; 06. iv. @3; Coll.
Rajmohana. K; on card; Reg. No. ZSI/WGRS/IR.INV.821

Etymology
The species is namesltyamaatfter its body coloration, (shyama = black)
Discussion

The new species comes near gundlupetensi®/eenakumari and Buhl in
having reticulate scutellum and head 1.3 X as vaisldigh. But the scape is
4.06 X as long as wide and LOL is 21 X OOLAngundlupetensisvhereas
scape is 3.4 X as long as wide and LOL is only D@&L in A. shyamasp.

nov.
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3. Allotropa vanajae Veenakumari and Buhl
Allotropa vanajaéVeenakumari, Buhl, Mohanraj & Khan, 2013: 225.d0ral description.

Diagnosis

Female. Body length 0.82 mm; head 1.6 X as wid&igls; hyperoccipital

carina weakly developed; vertex elongately reti@jlgemples almost absent;
POL: LOL: OOL in the ratios, 119: 66: 3; I0S 1.3eyeheight; mesosoma
flattened; mesosnotum scaly reticulate; mesoplesmaoth, mesopleural
depression with a horse shoe shaped declivity.Wogs 2.85 X as long as
wide, submarginal vein 0.4 of forewing length, nsetaa spindle shaped,

1.95 X as long as wide; T1 costate with severak#distriae; T2 smooth.

Distribution: Kutilangai: Malappuram (Kerala); Parampadam: Thuiss
(Kerala).

Remarks

The species is not represented in the presentctolte
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11. GenusFIDIOBIA Ashmead

Fidiobia Ashmead, 1894: 170. Original description. Typaiobia flavipesAshmead, by
monotypy.

RosnetaBrues, 1909: 157. Original description. Typ®sneta triticiBrues, by monotypy
and original designation. Synonymized by Fouts 4)92

TriclavusBréthes, 1916: 411. Original description. Typeiclavus bonaeriensi8réthes,
by monotypy. Synonymized by Masner, in Krombein &Bs (1967).

FahringeriaKieffer, 1921: 68. Original description. Typ€ahringeria synergoruniieffer,
by monotypy. Synonymized by Masner & Huggert (1989)

Platyllotropa Szelényi, 1938: 126. Original description. TypePlatyllotropa gallicola
Szelényi, by monotypy and original designation. @wmized withTriclavus Bréthes by
Ogloblin (1944).

Diagnostic characters

Squat and stocky to elongate; body slightly dem@skorsoventrally, usually
melanic, with bright colored appendages; vertexadaal; temples rather long;
posterior ocellus close to inner orbit; antennaersegmented in both sexes,
females with three segmented clava; mesoscuturteriled; scutellar disc
strongly flattened; propodeum with foamy structueesd with two short
median keels; forewing with short tubular submaaginein; T2 of most

species with two depressions anteriolaterally.
Distribution: Worldwide

Biology: Primary solitary endoparasites in eggs of wee{@arculionidae)
and leaf beetles (Chrysomelidae) (Vlug 1995).

Discussion

This is a large and Worldwide genus. The closetives of Fidiobia are
PlatystasiusNixon, PlutomerusMasner and HuggedndNeobiaMasner and
Huggert.PlatystasiusandNeobiaare still not reported from Indilutomerus

is more apomorphic when comparedRaliobia and can be differentiated
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from the latter in having specialized cephalic cinees like sharply crested

vertex, narrow temples and strongly expanded scape.
Remarks

Twenty six species of this genus are described tremNorld. From India as
well as from the Oriental Region, only two speciesve so far been
described. The present work reports one specieshwhia first report from

Kerala. A key to species of India and a distribmitroap of this genus and its

species in Kerala are also provided (Plate 65).

KEY TO INDIAN SPECIES OF FIDIOBIA ASHMEAD

(Based on females)

1. Notauli parallel, uniformely broad, intenotaularea foveate reticulate;
LOL4.3 X OO0L.....cccoovvvrrnn . virakthamati Veenakumari and Buhl

- Notauli broad, cone shaped with five longitwadistriae in each notaulus;
LOL3.3X OO0L..ccccevvvviieirrrinnn. F-..nagarajae Veenakumari and Buhl

1. Fidiobia nagarajae Veenakumari, Buhl & Rajmohana
(Plate 64)

Fidiobia nagarajaevVeenakumari, Buhl, Rajmohana K. & Mohanraj, 20422. Original
description, diagnosis.

Diagnosis
Body length 0.89 mm; black; head 1.89 X as widemesosoma; notauli
broad; cone shaped, reaching half of mesonotuniy lergitudinal striae in

each notaulus; female metasoma wider than mesosoma.
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Re-description

Female. Body length 0.89 mm (Plate 64: A). Bodycbkjantennal segments
except clava yellowish brown; antennal clava dar&wm; legs including
coxae yellowish brown; submarginal vein yellowishown; tegula dark

brown.

Head: Transverse, strongly sculptured, 1.89 X as widm@ag in dorsal view
(Plate 64: B), 1.15 X as wide as mesosoma,; eyeg |drare; vertex beneath
posterior ocelli reticulate; 10S 1.2 X eye heightate 64: F); temples absent;
ocelli large; POL 3.25 X OOL; LOL 1.54 X OOL; OD11X OOL; scape 4 X
as long as wide; length to breadth ratio of antesegments A1-A9 being:
0.79: 0.19, 0.23: 0.12, 0.18: 0.09, 0.11: 0.09,/0@09, 0.08: 0.11, 0.19:
0.23, 0.20: 0.25, 0.32: 0.15 respectively (Platelp4

Mesosoma:1.1 X as long as wide, sculptured (Plate 64: @nptum with
scattered white setae; clearly visible from abateations present in upper
lateral side of pronotum, rest smooth; mesoscutanvex, 1.3 X as wide as
long; mesonotum scaly reticulate; notauli broadiecehaped, reaching half of
mesonotum with longitudinal striae in each notaulksutellum 1.78 X as
wide as long; mesopleuron smooth; metapleuron wtilie setae and foamy
structures (Plate 64: H); metanotum with a trianguloamy structure;
propodeum with long white setae; fully covered withamy structures.
Forewings transparent with densely packed mictotic2.8 X as long as
wide; marginal cilia absent, submarginal vein pn¢sehich is knobbed at
apical portion; submarginal vein on forewing reaghonly upto 0.03 of wing
length (Plate 64: G).

Metasoma: 1.36 X as long as wide; T2 glabrous, as wide asoswutum; T2
with two basal pits; length to width ratio of metasal tergites T1-T2 being:
0.8: 0.25, 0.3: 0.28 respectively (Plate 64: E).
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Host: Unknown
Specimens studied

f. INDIA: Kerala, Kolassery, Kannur; 24. v. 2014plC Anjana. M; yellow
pan trap; on card; Reg. No. ZSI/WGRC/IR.INV. 4227INDIA: Kerala,
Punathur, Karsargod; 09. ii. 2007; Coll. Rajmohasra card; Reg. No.
ZSI/WGRC/IR.INV.4642.

Discussion

Similar to Fidiobia semistriata Buhl, O’Connor & Ashe (2009) from
Sulawesi, but the species differs in having headewrelative to mesosoma,
scaly reticulate mesonotum and female metasomarvilten mesosoma.
Afrotropical F. zebra Buhl (2010) is also characterized with wide
longitudinally striate notauli, but the entire hipdrt of mesoscutum of this

species is longitudinally striate.
Remarks

This work brings out the first report of the gerasswell as the species from

Kerala.
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12. Genusl|SOLIA Forster

Isolia Forster, 1878: 46. Original description. Typsolia foersteriSzabo, designated by
Szabd (1959).

Diagnostic characters

Robust, stocky; light coloured to black speciesmydie antenna with abrupt 3
segmented clava; male antenna thread like; pronstadulders well
developed; notauli abbreviate anteriorly; scutelldsnoadly transverse,
subrectangular with scutellar pits reduced to oiabhd scutellar rim not
defined; propodeum with foamy structures, forewimgthout tubular veins;

metasoma short and broad with wide laterotergites.
Distribution: Oriental Region, Palearctic Region.
Biology: Hosts and habits are unknown.

Discussion

Isolia is closely related t®ulchrisolia Szabdrom which it differs by the lack
of a transverse ledge on the lower frons, the naidedevelopment of the

interantennal process, as well as the tubular stdpna vein in the forewing.
Remarks

The genus is represented by ten species from thddWtbree species from

Oriental Region and two species from India. Thesené work reports two

species from Kerala, out of which one is descriagdhew to science and the
other is a first report from Kerala. A key to smcifrom India and a

distribution map of this genus and its species erafa are provided (Plate
68).
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KEY TO INDIAN SPECIES OF ISOLIA FORSTER
(Based on females)
1. Scutellum with longitudinal striae at least in mgir half ....................... 2

- Scutellum without longitudinal striae, only with ryefaint reticulations

anterioriomedially, rest smooth......l..kalingae Veenakumari and Buhl
2. T2 smooth; scutellum 1.6 X as wide as long ................I. indica Buhl

- T2 elongately reticulate; scutellum 1.25 X as waelong............ccceeuueee

............................................................................. l..keralensis sp. nov.

1. Isoliaindica Buhl

(Plate 66)
Isoliaindica Buhl, 2008: 389. Original description, diagnosis.

Diagnosis

Body length 0.87 mm; head 2 X as wide as long; G_X OD; vertex and

occiput reticulate, scutellum 1.95 X as wide aglon
Re-description

Female. Body length 0.87 mm (Plate 66: A). Head armebosoma black;
antennal segments except clava yellow; antennalaclark brown; legs

including coxae yellowish brown; tegula yellow.

Head: 2 X as wide as long in dorsal view (Plate 66: DJjy X as wide as
mesosoma; occiput reticulate; eyes bare; 10S 1.ey¥ height; temples
absent; POL 1.3 X OOL; OOL 1.9 X LOL; OOL 3.3 X OBgape 3.6 X as
long as wide; length to breadth ratio of antenegingents A1-A9 being: 0.19:
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0.05, 0.05: 0.03, 0.02: 0.03, 0.01: 0.03, 0.0120@O0O1: 0.03, 0.05: 0.05,
0.05: 0.05, 0.09: 0.03 respectively (Plate 66: C).

Mesosoma: 1.15 X as wide as long (Plate 66: E), sculptursides of
pronotum finely reticulate; notauli absent; mesasoul.5 X as wide as long;
mesonotum smooth; scutellum 1.95 X as wide as lomgsopleuron
longitudinally striate in upper half, rest smoothetapleuron with white setae
and foamy structures (Plate 66: G); propodeum @uewith foamy
structures. Forewings with slight brown tinge andhwdensely packed

microtrichia, 2.4 X as long as wide, marginal cdiasent (Plate 66: H).

Metasoma: 1.2 X as long as wide; T1 with fine white setae; Siiooth;
length to width ratio of metasomal tergites T1-T&ng: 0.08: 0.35, 0.19:
0.39, 0.10: 0.35, 0.08: 0.25, 0.06: 0.23, 0.053 Gekpectively (Plate 66: B).

Host: Unknown
Specimens examined

2 f. INDIA: Kerala, Mavoor, Kozhikode; 30. ii. 2015, GoShweta. M, on
card, Reg. No0.ZSI/WGRC/IR.INV.4226; fINDIA: Kerala, Mayanad,
Kozhikode; 13. ii. 2014; Coll. Shweta. M; on cardReg. No.
ZSI/WGRC/IR.INV.4225 2 f. INDIA: Kerala, Good Rickal range,
Pathanamthitta; 06. iii. 2010; Coll. K.C. Gopi aRdrty; on card; Reg. No.
ZSI/WGRC/IR.INV.4087.

Discussion

Color of metasoma and sparsely setose T1 diffexenti indica from I.
kalingae,the second species described from India in whietasoma is black

in color and T1 is densely setose.
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Remarks

l. indicais reported for the first time from Kerala throutis study.

2. Isolia keralensis sp. nov.
(Plate 67)

Diagnosis

Body length 1.09 mmAl 3.25 X as long as wideA5 subequal to AG6;
scutellum with longitudinal striaggropodeum with dense foamy structures;

T1 fully covered with white hairs, T2 elongatelyicelate.
Description

Holotype Female. Body length 1.09 mm (Plate 67: A). Blagkes white;

tegulae brown; legs including coxae dark brown.

Head: 2.5 X as wide as long in dorsal view (Plate 67: EQ9 X as wide as
mesosoma; occiput, vertex and frons coriaceousigutate; eyes bare; 10S
1.27 X eye height (Plate 67: D); eye height 6.3asXlong as temples; POL
1.8 X OOL; OOL 1.25 X LOL; OOL 1.67 X OD; scape 8.X as long as

wide; length to breadth ratio of antennal segméitsA9 being: 0.26: 0.08;

0.07: 0.03; 0.04: 0.03; 0.03: 0.03; 0.02: 0.03;20.0.03; 0.03: 0.04; 0.07:
0.06; 0.05: 0.06; 0.07: 0.03 respectively (PlateFy7

Mesosoma: 1.09 X as wide as long, sculptured (Plate 67: €iles of

pronotum reticulate; notauli absent; mesoscutun® X5as wide as long,
reticulate; scutellum 1.25 X as wide as long; mé=mmon with prominent
longitudinal striae in upper half, rest smooth; apé¢uron with white setae

and dense foamy structures (Plate 67: B); propodeowered with foamy
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structures. Forewings 2.41 X as long as wide, w&hse microtrichia (Plate
67: C).

Metasoma: 1.19 X as long as wide; T1 fully covered with veh#ietae; base
of T2 with short white setae, T2 elongately retae| length to width ratio of
metasomal tergites T1-T6 being: 0.11: 0.44; 0.349,00.01: 0.30; 0.01: 0.24;
0.02: 0.17; 0.03: 0.09 respectively (Plate 67: H).

Host: Unknown
Specimens examined

Holotype f. INDIA: Kerala, Idaykkadu, Kasargod; 10. xi. %) Coll. Sinu;
on card; Reg. No. ZSI/WGRC/IR.INV.6220; 3 f. INDIKerala, Koythatta,
Kasargod; Coll. Sinu; on card; Reg. No. ZSI/WGR3INY.6221.

Etymology

The species is name#leralensis since this is the first species of this genus

described from Kerala.
Discussion

The new species comes néakalingaeVeenakumari and Buhl (2015) in its
body colour and in the striae present beneatheeld. But the new species
shows great differences that, the scutelluml.irkalingae is with faint
reticulations anteriomedially and rest smooth whsren |. keralensis
scutellum is with several longitudinal striae. Al§@ is smooth in. kalingae
whereas, T2 is elongately reticulatel.ifkkeralensisin I. indica, the scutellum
is 1.6 X as wide as long wheread.ikkeralensisthe scutellum is only 1.25 X

as wide as long.

183



4.3. Parasitoid-Host/ Parasitoid- Host plant assoation

Platygastrinae are parasitoids of Cecidomyiid galiges and are
usually koinobionts and Sceliotrachelinae are peids of homopterous
families like Pseudococcidae and Aleyrodidae (VL&P5). The compiled
host data recorded so far from India (from Viug 399 Rajmohana and

Divya 2011) along with the new records obtainethm study period is given

(Table 4. 3).

Table 4. 3. Parasitoid-Host/ Parasitoid- Host planaissociation

Subfamily Parasitoid Host Associated Plant
Anectadius bengalensis | Unknown Artemisiasp.
Kieffer Cecidomyiid
Anectadius striolatus Unknown Leaf gall of
Kieffer Cecidomyiid Barringtonia
acutangula(Linn.)
Garterp
Lasioptera textor
Kieffer
o Apsylla cistella Mangifera indical.
e Inostemma apsyllagustin | (Buckton) (mango)
= (Homoptera)
8 Inostemma indicurivlani Neolasioptera Coccinia indicawight
%‘ cephalandraéviani | and Arn.
o

Cephalandra indica
Noudir®

Inostemma ocular@ustin

Procontarinia
matteianaKieffer &

Mangifera indical.
(mango)

Cecconion
Platygaster narendrani Unknown Lufa cylindrica (L.)
Ushakumari Cecidomyiid Roem®
Platygaster oryzae Unknown Cecidomyia oryzae
Cameron Cecidomyiid Wood- Mason
Platygaster foersteri Orseolia oryzae Ischaemum ciliare
Gahan Wood Mason Retzius
Platygaster luteipe8uhl Unknown Piper nigrumL.<
Cecidomyiid Strobilanthussp©
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Platygaster ramachandrai| Unknown Andropogon
(Rao) Cecidomyiid schoenanthuk.
Platygaster reticulatusp. | Unknown Coccinia indicawight
nov. Cecidomyiid & Arn®
Platygaster rusticusp. Unknown Oryza sativa..©
nov. Cecidomyiid
Platygaster salvadorae Thomasiniana Salvadora perscicé.
Rao salvadore
Proleptacis ficiRao Diodiplosis oryzae | Ficus glomerateRoxb.
Rao
Synopeas procofustin Procontarinia Mangifera indica
matteianaKieffer & | (mango) L.
Cecconion
Synopeas temporakustin | Procontarinia Mangifera indica
matteianaKieffer & | (mango) L.
Cecconion
Trichacoides indicus Procontarinia Mangifera indica
Jackson matteianaKieffer & | (mango) L.
Cecconi Mimosops elendi <
Amitus japonicaAshmead | Maconellicoccus Unknown
§ hirsutus(Green)
2 Vigna trilobata(L.)
§ Amitus vignug\njanaet al. | Zaphanera sp. Verdc®
o
I Isolia indicaBuhl Aleuroclava Scolopia crenata
n grewiaeSundararaj | (Wight & Arn.)®
& David

OParasitoid- Host plant associations obtained duhegstudy period
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4.4. CHECK- LIST OF PLATYGASTRINAE AND
SCELIOTRACHELINAE OF INDIA

GenusAllotropa Forster, 1856

1.

Allotropa gundlupetensis Veenakumari and Buhl, 2013
Distribution in India: Hundlupet (Karnataka)

Allotropa nigra Veenakumari and Buhl, 2013
Distribution in India: Khorda Kadurai (Odisha)
Allotropa vanajae Veenakumari and Buhl, 2013

Distribution in India: Kutilangai: Malppuram (Keegt Parampadam:
Thrissur (Kerala); Kengeri: Bangalore (Karnatakd&janakapura:
Ramanagara (Karnataka); Coimbatore (Tamil Nadu)je KAmb:

Hamipuri (Himachal Pradesh); Thaldskin: Jowal (Malglya); Nandi
hills: Chikkaballapur (Karnataka)

Allotropa shobhanae sp. nov.
Distribution in India: Vellayani: Trivandrum (Keeg
Allotropa shyama sp. nov.

Distribution in India: Mullaperiyar: Idukki (Keraja

GenusAmblyaspis Forster, 1856

6.

Amblyaspis ashmeadi Veenakumari and Buhl, 2013

Distribution in India: Hebbal: Bangalore (KarnatgkaKengeri:
Bangalore (Karnataka); Nandi hills: Chikkaballap(iKarnataka);
Lalbagh: Bangalore (Karnataka); GKVK: Bangalorea(iataka);
Gajamugam: Nilambur: Malappuram (Kerala); Pattiygitent Valley:
Palakkad (Kerala)

Amblyaspis charvakae Veenakumari and Buhl, 2013
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10.

11.

12.

13.

14.

15.

16.

17.

Distribution in India: Attur: Bangalore (Karnataka)
Amblyaspis dalhousianus (Mukerjee), 1978

Distribution in India: Ahla: Dalhousie (Himachaldeiesh)
Amblyaspis emarginata Anjana and Rajmohana, 2015
Distribution in India: Anchuruli: Idukki (Kerala)
Amblyaspisfabrei Veenakumari and Buhl, 2013

Distribution in India: Mandya (Karnataka); Mallesahram: Bangalore
(Karnataka); Hebbal: Bangalore (Karnataka)

Amblyaspis hirsuta Anjana and Rajmohana, 2015
Distribution in India: Anjuruli: Idukki (Kerala)
Amblyaspis khasiana Veenakumari and Buhl, 2015

Distribution in India: Ri Bhoi: Umiam: Central Agriltural University
(Meghalaya)

Amblyaspis kurinjii Veenakumari and Buhl, 2015

Distribution in India: Dindigul: Shenbaganur (Tamiadu)

Amblyaspis narendrani Anjana and Rajmohana, 2015

Distribution in India: Manalar: Idukki (Kerala)

Amblyaspis tipusultani Veenakumari and Buhl, 2013

Distribution in India: Srirangapattana (Karnataka)

Amblyaspis panhalensis Veenakumari and Buhl, 2013

Distribution in India: Panhala (Maharashtra); Md&iada: Puri (Orissa)
Amblyaspis shivanki sp. nov.

Distribution in India: Pandimotta: Kollam (Kerala)
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GenusAmitus Haldeman, 1850

18.

19.

20.

21.

Amitus japonica Ashmead, 1904, in Mukerjee, 1978
Host: Maconellicoccus hirsutu@reen)

Distribution in India: Hasimara (North Bengal)
Amitus sikkimensis Veenakumari and Buhl, 2014

Distribution in India: Hanumontok: Gangtok (Sikkiiabi: Mangan
(Sikkim)

Amitus kiefferi Veenakumari and Buhl, 2014

Distribution in India: Bangalore (Karnataka); AttuiBangalore
(Karnataka); Mandya (Karnataka); Doddaballapur: dzdore
(Karnataka)

Amitusvignus Anjana, Rajmohana, Vimala and Sundararaj, 2016
Host: whiteflyZaphanerasp. (Aleyrodidae) oWigna trilobata

Distribution in India: Bhiwandi: Mumbai (Maharashjr

GenusAnectadius Kieffer, 1905

22.

23.

Anectadius bengalensis Kieffer, 1905
Host: Gall midge o\rtemisiasp.
Distribution in India: West Bengal
Anectadius striolatus Kieffer, 1905

Host: Lasioptera textoKieffer; Leaf gall ofBarringtonia acutangula
(Linn.) Garten

Distribution in India: Bengal; Chemmad: Malappuréferala)
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GenusFidiobia Ashmead, 1894

24.

25.

Fidiobia nagarajae Veenakumari and Buhl, 2012

Distribution in India: Attur: Bangalore (KarnatakaNandi hills:
Chikkaballapur (Karnataka); Hebbal: Bangalore (kaka);
Kolassery: Kannur (Kerala); Punathur: Kasargod ékaer

Fidiobia virakthamati Veenakumari and Buhl, 2012

Distribution in India: Attur: Bangalore (Karnatakapodballapur:
Bangalore (Karnataka); Hebbal: Bangalore (Karngtakdaddur:
Mandya (Karnataka)

GenusGastrotrypes Brues, 1922

26.

27.

28.

29.

Gastrotrypes keralensis Anjana and Rajmohana, 2016

Distribution in India: Manalar: Periyar Tiger Reger Idukki (Kerala);
Chelavoor: Kozhikode (Kerala)

Gastrotrypes longicaudatus Veenakumari and Buhl, 2015

Distribution in India: Gandhi Krishi Vigyana Kendra: Bangalore
(Karnataka)

Gastrotrypes manii Veenakumari and Buhl, 2015

Distribution in India: Garacharma: Central Agriculil Research
Institute: South Andaman (Andaman Islands)

Gastrotrypes vindhyensis (Mukerjee 1978)

Distribution in India: Chelavoor: Kozhikode (KerglaAnchuruli:
Periyar Tiger Reserve: ldukki (Kerala

Genus nostemma Haliday, 1833

30.

| nostemma anamalaianum Mukerjee, 1981

Distribution in India: Valparai: Annamalai (Tamiladu)
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31.

32.

33.

34.

35.

36.

37.

I nostemma apsyllae Austin, 1984

Host: Apsylla cistella(Buckton) (Homoptera) omMangifera indica
(mango) (associated with Cecidomyiidae, predatm@yllid)

Distribution in India: Sitapur (Uttar Pradesh); Maisity of Calicut:
Malappuram (Kerala)

I nostemma berijamum Mani, 1975

Distribution in India: Kodaikkanal (Tamil Nadu); Mep: Idukki
(Kerala)

I nostemma coorgense Mukerjee, 1981

Distribution in India: Nelgi: Coorg (Karnataka)

I nostemma dalhousianus, Mukerjee, 1981
Distribution in India: Ahla: Dalhousie

I nostemma indica Mani, 1941

Host: Larvae ofNeolasioptera cephalandrablani (Cecydomyiidae:
Diptera), producing galls on stem@bccinia indica

Distribution in India: Kottakkal: Malappuram (Keed] New Delhi
I nostemma nelgiense Mukerjee, 1981

Distribution in India: Nelgi: Coorg (Karnataka)

| nostemma oculare Austin, 1984

Host: Procontarinia matteianaKieffer & Cecconion onMangifera
indica (mango).

Distribution in India: Varanasi (Uttar Pradesh)
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38.

39.

| nostemma parvocornus sp. nov.
Distribution in India: Mettap: Idukki (Kerala)
| nostemma shencottahense Mukerjee, 1981

Distribution in India: Shencottah gap (Kerala- Thiadu Boarder),
Peechiparai: Kanyakumari (Tamil Nadu)

Genusd socybus Forster, 1856

40.

41.

| socybus dhenkundensis Mukerjee, 1978
Distribution in India: Dhenkund (Himachal Pradesh)
| socybus indicus Mani, 1975

Distribution in India: Mahabaleshwar (Maharashtra)

Genuslsolia Forster, 1878

42.

43.

44.

I solia indica Buhl, 2008
Host: Aleuroclava grewia®n Scolopia crenata

Distribution in India: Hebbal: Bangalore (Karnatgkattur: Bangalore
(Karnataka); Mandya (Karnataka); Mavoor: KozhikodKerala);
Mayanad: Kozhikode (Kerala); Good Rickal range:hBaamthitta
(Kerala)

| solia kalingae Veenakumari and Buhl, 2015

Distribution in India: Orissa University of Agridulral Technology:
Bhubaneswar (Odisha)

| solia keralensis sp. nov.

Distribution in India: ldaykkadu: Kasargod (KerglaKoythatta:
Kasargod (Kerala)
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Genusd sostasius Forster, 1856

45.

| sostasius poroicus Mukerjee, 1891

Distribution in India: North Bengal

Genusl phitrachelus Haliday, 1836

46.

47.

48.

| phitrachelus lar Haliday, 1836

Distribution in India: Ranipuram: Kasargod (Kerala)
| phitrachelus neogracilis sp. nov.

Distribution in India: Mayanad: Kozhikode (Kerala)
| phitrachelus shajii sp. nov.

Distribution in India: Eravikulam: ldukki (Kerala)lUniversity of
Calicut: Malappuram (Kerala); Idaykkadu: Kasargidr@ala)

GenusL eptacis Forster, 1856

49.

50.

ol.

52.

53.

L eptacis agastmuniae Mukerjee, 1992
Distribution in India: Agastmuni: Chamoli (Uttaradaind)
Leptacis atturensis Mukerjee, 1981

Distribution in India: Attur, Hudukeri (Karnatakalambadum shola:
Idukki (Kerala)

L eptacis bengalensis Mukerjee, 1981
Distribution in India: Poro North (West Bengal)
L eptacis brachycerus Mukerjee, 1981
Distribution in India: Appangala (Karnataka)

L eptacis coorgensis Mukerjee, 1981

Distribution in India: Hudukeri: Coorg (Karnataka)
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o54.

95.

56.

S7.

58.

59.

60.

61.

62.

63.

Leptacisindica Mukerjee, 1978

Distribution in India: Pune (Maharashtra)

Leptacis keralensis Ushakumari and Narendran, 2007
Distribution in India: University of Calicut: Malgpram (Kerala)
Leptacis konkanensis Mukerjee, 1981

Distribution in India: Mahabaleshwar (Maharashtra)
Leptacis lata sp. nov.

Distribution in India: Achankovil: Kottavasal: Kalin (Kerala)
L eptacis malabarensis Ushakumari and Narendran, 2007
Distribution in India: Muthanga: Wayanad (Kerala)
Leptacis maldarensis Mukerjee, 1981

Distribution in India: Maldare: Attur (Karnataka)Kakkayam:
Kozhikode (Kerala)

Leptacis manii sp. nov.

Distribution in India: Panaikkode: Trivandrum (K&xp
Leptacis pilosa sp. nov.

Distribution in India: Munnar: ldukki (Kerala)
Leptacis pulla Buhl, 2002

Distribution in India: Janakikadu: Kozhikode (Keagl University of
Calicut: Malappuram (Kerala)

Leptacis robusta sp. nov.

Distribution in India: Thoppimudi: Tattekkad: Erndam (Kerala)
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64.

65.

66.

67.

68.

69.

70.

Leptacis stom Ushakumari and Narendran, 2007
Distribution in India: Kozhikode (Kerala)
L eptacis tegulata Buhl, 2008

Distribution in India: Mayanad: Kozhikode (Keralazhethalayam:
Wayanad (Kerala); University of Calicut: Malappuréikerala)

L eptacis tenuispinae sp. nov.

Distribution in India: University of Calicut: Malpgwam (Kerala);
Parathodu: Silent Valley: Palakkad (Kerala)

Leptacisthanensis Mukerjee, 1981

Distribution in India: Mumbai (Maharashtra)
Leptacisthrissurensis Ushakumari and Narendran, 2007
Distribution in India: Thrissur (Kerala)

L eptacis transoceanica Buhl, 2008

Distribution in India: Mathikettan shola: Idukki @fala)

L eptacis yercaudensis Mukerjee, 1981

Distribution in India: Yercaud (Tamil Nadu)

GenusPlatygaster Latreille, 1809

71.

72.

Platygaster achterbergiana Buhl, 2009

Distribution in India: Ambukuthi: Muthanga: Wayanégerala)
Platygaster coorgensis (Mukerjee) 1978
Synonym:Anopedias coorgensidukerjee, 1978

Distribution in India: Coorg (Karnataka)
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73.

74.

75.

76.

77.

78.

79.

80.

Platygaster foersteri Gahan, 1919

Host: Gall onlschaemum ciliaréDrseolia oryzagWood- Mason) on
Oryzasp.

Distribution in India: Coimbatore (Tamil Nadu)

Platygaster galbus Ushakumari, 2004

Distribution in India: Coorg (Karnataka), Thris{iterala)
Platygaster indica Mukerjee, 1978

Distribution in India: Naggar (Himachal Pradesh)

Platygaster inderdaadi Vlug, 1995

Synonym:Eritrissomerus indicuslukerjee, 1978

Distribution in India: Berjam Lake, Kodaikkanal Kil(Tamil Nadu)
Platygaster keralicus Ushakumari, 2004

Distribution in India: Vellanikkara: Thrissur (Kdeg

Platygaster luteipes Buhl, 2008

Host: Globular and robust galls of mature leaveblank pepper

Distribution in India: Ayiroor: Trivandrum (KeralaBraemore Estate:
Trivandrum (Kerala); Vellayani: Trivandrum (Keralayenganoor:
Trivandrum (Kerala); Palakkal: Malappuram (Keraldgnakikkadu:
Kozhikode (Kerala); Dhasanaghatta: Wayanad (Kerala)

Platygaster malabarica (Mukerjee), 1978
Distribution in India: Pathanamthitta (Kerala)
Platygaster minima Mukerjee, 1978

Distribution in India: Idukki (Kerala)
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81.

82.

83.

84.

85.

86.

Platygaster narendrani Ushakumari, 2004
Host: Stem galls dfufa cylindrica(L.) Roem

Distribution in India: Thrissur (Kerala); Mathikatt shola: Idukki
(Kerala); Churulipetti: Chinnar: Idukki (Kerala); hdnmony Dam:
Thrissur (Kerala); University of Calicut (Malappung Vettichira
(Malappuram)

Platygaster nigrocoxatus Ushakumari, 2004
Distribution in India: Kolakkadavu: Alappey (Kerala
Platygaster neostriatitergites Veenakumari and Buhl, 2013

Distribution in India: Ponmudi: Trivandrum (KerajaMullaperiyar:
Idukki (Kerala); Anjuruli: Idukki (Kerala); Kakkaya: Kozhikode
(Kerala); Nandi hills: Chikkaballapur (Karnataka)Pekkavu:
Pathanamthitta (Kerala); Pandipath: Trivandrum @fa&@r, Pandimotta:
Kollam (Kerala); Parepally: Changanassery: KottayKerala)

Platygaster oryzae Cameron, 1891

Host: Cecidomyia oryza&/ood- Mason on paddy
Distribution in India: Moughyr (Bihar)

Platygaster panchganni Mani, 1975

Distribution in India: Mahabaleshwar (Maharashtra)
Platygaster ramachandrai (Rao), 1950
Synonym:Polygnotus ramachandrd&ao, 1950

Host: Parasitoids from gall okndropogon schoenanthius

Distribution in India: Coimbatore (Tamil Nadu)
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87.

88.

89.

90.

o1.

92.

93.

94.

Platygaster sasii Ushakumari, 2004

Distribution in India: Thrissur (Kerala); Parambiim: Palakkad
(Kerala); Kakkavayal: Kozhikode (Kerala); Aralamaknur (Kerala);
Mullaperiyar: Idukki (Kerala); Marayoor: Idukki (Kala); Gauvi:
Pathanamthitta (Kerala); Ranipuram: Kasargod (K@raKakkayam:
Kozhikode (Kerala); Mathikettan shola: Idukki (K&xa

Platygaster salvadorae Rao, 1950

Host: Thomasiniana salvadoren Salvadora perscica
Distribution in India: Agra (Uttar Pradesh)
Platygaster satara Mani, 1975

Distribution in India: Kelghar- Meta on Satara Mbhkshwar road
(Western Ghats)

Platygaster tanus Ushakumari, 2004

Distribution in India: University of Calicut: Malgpram (Kerala)
Platygaster tibialis Kieffer, 1905

Distribution in India: West Bengal

Platygaster zantanus Ushakumari, 2004

Distribution in India: Malappuram (Kerala)

Platygaster neogalbus sp. nov.

Distribution in India: Pathanamthitta: Gavi (Kerala

Platygaster kesaavrita sp. nov.

Distribution in India: Rajamalai shola: Idukki (Kaa)
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95. Platygaster caudatus sp. nov.

Distribution in India: Pandimotta: Kollam (Keral&yellimala: Idukki
(Kerala); Rajamalai shola: Idukki (Kerala)

96. Platygaster reticulatus sp. nov.

Distribution in India: Vettichira: Malappuram (Kea
97. Platygaster rusticus sp. nov.

Distribution in India: Pattambi: Palakkad (Kerala)
GenusPlutomereus Masner and Huggert, 1989
98. Plutomerus veereshi Veenakumari and Buhl, 2012

Distribution in India: Attur: Bangalore (Karnatakapandhi Krishi
Vigyana Kendra: Bangalore (Karnataka)

GenusProleptacis Kieffer, 1926
99. Proleptacisfici Rao, 1950
Host: Diodiplosis oryzadrao from leaf galls oRicus glomerata
Distribution in India: Agra (Uttar Pradesh)
100. Proleptacisoryzae Rao, 1950
Host: Pachydiplosis oryza®lani
Distribution in India: Cuttack (Orissa)
GenusSacespalus Kieffer, 1917
101. Sacespalusindicus Mani, 1975

Distribution in India: Mahabaleshwar (Maharashtra)
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GenusSynopeas Forster, 1856

102.

103.

104.

105.

106.

107.

108.

Synopeas aeros (Ushakumari and Narendran), 2007
Synonym:Leptacis aero$Jshakumari and Narendran, 2007
Distribution in India: Arattupuzha: Thrissur (Keal
Synopeas aitkeni Veenakumari and Buhl, 2014

Distribution in India: Doddaballapur: Bangalore (Kataka); Nandi
hills: Chikkaballapur: Channigiri (Karnataka); Skiagiri: Nandi hills:

Chikkaballapur (Karnataka); Kolar: Gowribidanur @Kataka); Gandhi
Krishi Vigyana Kendra: Bangalore (Karnataka); Sasgi: Dhenkaanal
(Odisha)

Synopeas alus (Ushakumari and Narendran), 2007
Synonym:Leptacis aludJshakumari and Narendran, 2007
Distribution in India: Thrissur (Kerala)

Synopeas asiaticum (Ushakumari and Narendran), 2007
Synonym:Leptacis asiaticunshakumari and Narendran, 2007
Distribution in India: Thrissur (Kerala)

Synopeas atturense Mukerjee, 1981

Distribution in India: Attur (Karnataka)

Synopeas benazeer (Ushakumari and Narendran), 2007
Synonym:Leptacis benazeddshakumari and Narendran, 2007
Distribution in India: Cochin (Kerala)

Synopeas bengalensis Mukerjee, 1978

Distribution in India: Jaldhapura (West Bengal)
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109.

110.

111.

112.

113.

114.

115.

116.

Synopeas (Sactogaster) chamoliana Mukerjee, 1992

Distribution in India: Agastmuni: Chamoli (Uttaradind);
Kaatilappara, Nelliyampathy: Palakkad (Kerala); IMehla: Idukki
(Kerala); Mettap, Idukki (Kerala); Botanical gardedniversity of
Calicut, Malappuram (Kerala)

Synopeas diversum (Ushakumari and Narendran), 2007
Synonym:Leptacis diversundshakumari and Narendran, 2007
Distribution in India: Munnar: ldukki (Kerala)

Synopeas dohertyi Veenakumari and Buhl, 2014

Distribution in India: Panhala: Kolhapur (Maharasint
Synopeas halmaherense Buhl, 2008

Distribution in India: Kuningal: Tumkur (Karnataka)

Synopeas (Sactogaster) indicum Mani, 1975

Distribution in India: Satara (Maharashtra); Ambtiku Wayanad
(Kerala); Dhasanaghatta: Wayanad (Kerala); Mattakeshola: Idukki
(Kerala); Eravikulam: Idukki (Kerala); Mettap: IdkikKerala)

Synopeas indopeninsularis Mani, 1975

Distribution in India: Mahabaleshwar (Maharashtra)
Synopeas mangiferae Austin, 1984

Distribution in India: Lucknow (Uttar Pradesh)

Synopeas manii (Ushakumari and Narendran), 2007
Synonym:Leptacis maniUshakumari and Narendran, 2007

Distribution in India: Cochin (Kerala)
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117.

118.

119.

120.

121.

122.

123.

124.

Synopeas mustum (Ushakumari and Narendran), 2007
Synonym:Leptacis musturdshakumari and Narendran, 2007
Distribution in India: Eravikulam: Idukki (Kerala)

Synopeas nuperum (Ushakumari and Narendran), 2007
Synonym:Leptacis nuperut/shakumari and Narendran, 2007
Distribution in India: Malappuram (Kerala)

Synopeas procon Austin, 1984

Host: Procontarinia matteianaKieffer & Cecconion onMangifera
indica (mango)

Distribution in India: Lucknow (Uttar Pradesh)

Synopeas saltaense Buhl, 2003

Distribution in India: Arattupuzha: Thrissur (Kea

Synopeas scaposum (Ushakumari and Narendran), 2007
Synonym:Leptacis scaposudshakumari and Narendran, 2007
Distribution in India: Malappuram (Kerala)

Synopeas (Sactogaster) ribhoiense Veenakumari and Buhl, 2015

Distribution in India: Ri Bhoi: Umiam: Central Agriltural University
(Meghalaya)

Synopeas tehriensis Mukerjee, 1992
Distribution in India: Tehri (Uttarakhand)
Synopeas temporale Austin, 1984

Host: Procontarinia matteianaKieffer & Cecconion onMangifera
indica (mango)
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125.

126.

Distribution in India: Lucknow (Uttar Pradesh)
Synopeas (Sactogaster) ventricosum Buhl, 1997
Distribution in India: Mannavan shola: Idukki (Kéaga
Synopeas (Sactogaster) westwoodi Buhl, 2009

Distribution in India: Mettap: Idukki (Kerala)

GenusTrichacoides Dodd, 1914

127.

128.

129.

130.

Trichacoides indicus Jackson, 1968

Host: ProcontariniamatteianaKieffer & Cecconi onrMangifera indica
(mango); cecidomyiid leaf galls (Diptera) dhimosops elengi

Distribution in India: Anand (Gujarat); Malabar @tran College:
Kozhikode (Kerala)

Trichacoides rugosiscutellum (Buhl), 1995

Distribution in India: Mangaladevi: Periyar Tigereserve: ldukki
(Kerala); Kakkayam: Kozhikode (Kerala); Kakkayam:ozkikode
(Kerala)

Trichacoides randanabettensis Veenakumari and Buhl, 2013

Distribution in India: Ranganathaswamy Betta: Tumigdarnataka);
Nandi Hills: Chikkaballapur (Karnataka)

Trichacoides levigatus sp. nov.

Distribution in India: University of Calicut: Malgpram (Kerala)

GenusTrichacis Forster, 1856

131.

Trichacis khajjiara Mani, 1975

Distribution in India: Kahjjiar (Himachal Pradesh)
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CHAPTER V
SIGNIFICANT FINDINGS

The list of new species, new records (Table 5. rid significant findings

(Figure 5. 4) of the present study are given below:

Table 5. 1. New species and new records in subfareg Platygastrinae

and Sceliotrachelinae

Sub Species
family
New species New records
1. Amblyaspis shivanigp. nov. From India
2. Inostemma parvocornisp. nov.
3. Iphitrachelus neogracilisp. nov. 1. Leptacis atturensipMukerjee
4. Iphitrachelusshajii sp. nov. 2. Leptacis pullaBuhl
5. Leptacis latasp. nov. 3. Leptacis tegulatduhl
6. Leptacis manisp. nov. 4. Leptacis transoceanicBuhl
7. Leptacis pilosasp. nov. 5. Platygaster achterbergianBuhl
8. Leptacis robustap. nov. 6. Synopeas ventricosuBuhl
9. Leptacis tenuispinasp. nov. 7. Synopeas westwooBuhl
10. Platygaster caudatap. nov. 8. Trichacoides ranganabettensieenakumari
Q 11. Platygaster kesaavritap. nov. and Buhl
£ 12. Platygaster neogalbusp. nov.
‘g 13. Platygaster reticulatesp. nov. From Kerala
% 12 .ﬂiﬁg?ﬁfﬁ;?ﬁ;ﬁ:ﬁp‘e pr_]c;:gv_ 1. Amblyas_pis as_hmeatﬂeenakumari and Buhl
o 16. Amblyaspis emarginatAnjana and 2. Anectadius str|platuK|eﬁer :
Rajmohan 3. Gastrotrypes vmdhyens_(MukerJee)
17. Amblyaspis hirsutanjana and Rajmohafig| 4+ Inostemma apsylladustin
18. Amblyaspis narendrarnjana and 5. Inostemma -ber-ljamumm.am
Rajmohan 6. Inostemma indicurMani
19. Gastrotrypes keralensisnjana and 7. Leptacis maldarensislukerjee
Rajmohan 8. Pla;?/gaster neostriatitergitegeenakumari and
Bu
9. Synopeas chamoliaridukerjee
10. Synopeas indicuani
11. Trichacoides indicusackson
12. Trichacoides rugosiscutellusuhl
E New species New species records from Kerala
§ Q 1. Allotropa shobhanasp. nov. 1. Fidiobia nagarajaeVeenakumari, Buhl and
o c 2. Allotropa shyamap. nov. Rajmohana
% 3. Isolia keralensisp. nov. 2. lIsolia indicaBuhl

*New species published as a part of this work
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Amblyaspis 6
Anectadius 1

Gastrotrypes 2
Inostemma 5

I phitrachelus 2

Platygastrinae

Leptacis 12
Platygaster 17
Synopeas 4

Trichacoides 3

Isolia 2

8 Fidiobia 1

Sceliotracheli

Allotropa 3

Figure 5. 1. Total number of species treated undezach subfamily and

genus
. New species and new reports

This work brings to light 22 new species (Table 15. under the two
subfamilies Platygastrinae and Sceliotrachelinag (@npublished, 4
published). Apart from the 6 genera reported eatiies work reports 6 more
genera from Kerala. Also, 8 species from India a@dspecies from Kerala

are reported for the first time.
. First report of the female of three species from ta World
Only male of the following species were known frdre World till date.

v Leptacis atturensiMukerjee
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v Leptacis maldarensislukerjee
v Platygaster neostriatitergitegeenakumari and Buhl

The females of the above three species are reptrasdthe World for the
first time. Leptacis atturensigPlate 27) was collected from Pambadum shola,
Idukki; Kakkayam, Kozhikode; Mavoor, Kozhikodéeptacis maldarensis
(Plate 29) from Kakkayam, Kozhikode; arRlatygaster neostriatitergites

(Plate 46) was collected from 9 localities of miss in Kerala.
. First report of the male of Platygaster luteipes Buhl from the world

Only female of speciePlatygaster luteipe®uhl was known to the world.
This investigation also resulted in the first rdpoir male sex oPlatygaster
luteipesBuhl from India which was reared from the leaf gaif black pepper,

collected from various localities of Trivandrum tdist.

. First report of Iphitracheluslar Haliday from Kerala

Even though mentions dphitrachelus larHaliday from India were made by
Megyaszai (1999), no proper description of thiscgmse was made. The
present investigation could document this speci@s india, also reporting it

for the first time from Kerala (specimen studiedswaale). The specimen was

collected from Ranipuram, Kasargod district.

. Parasitoid- Host plant association obtained duringhe study (from

Kerala)

10 parasitoid- host plant associations were recbiae a part of this study
(Table 4. 3). The parasitoids were found emergenh fthe galls of unknown

cecidomyiids.
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Holotypes studied as a part of this study

Since Holotype study is one of the most important part of anyotepmic

research, type specimens at NBAIR, Bangalore (25nand ZSI, Kozhikode

(13 no. s) were studied in detail while erectingvrspecies in this study and 7

species were re-described by studying tHelotypes at ZSl, WGRC,
Kozhikode.

Holotypes studied at NBAIR

© © N o g bk~ w0 Dd PR

S e o =
© ®© N o g ~ w0 N BB O

Allotropa gundlupetensigeenakumari and Buhl
Allotropa vanajaéveenakumari and Buhl

Allotropa nigraVeenakumari and Buhl
Amblyaspis fabreeenakumari and Buhl
Amblyaspis khasiandeenakumari and Buhl
Amblyaspis panhalensigeenakumari and Buhl
Amblyaspis charvakageenakumari and Buhl
Amblyaspis tipusultarWeenakumari and Buhl
Amblyaspis ashmeatfieenakumari and Buhl
Amblyaspis kurinjiVeenakumari and Buhl

Amitus kiefferiVeenakumari and Buhl

Amitus sikkimensigeenakumari and Buhl

Fidiobia virakthamatiVeenakumari, Buhl and Rajmohana
Gastrotrypes longicaudatigeenakumari and Buhl
Gastrotrypes maniVeenakumari and Buhl

Isolia kalingaeVeenakumari and Buhl

Platygaster neostriatitergiteégeenakumari and Buhl
Synopeas aitkedMeenakumari and Buhl

Synopeas dohertyeenakumari and Buhl
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20. SynopeagSactogasterribhoienseVeenakumari and Buhl

21. Trichacoides ranganabettensfeenakumari and Buhl
Holotypes studied at ZSI, Kozhikode

Amitus keralensis)shakumari

Anopedias aguiluslshakumari

Anopedias novissimugshakumari

Isostasius malabaricudshakumari

Leptacis keralensigshakumari and Narendran
Leptacis malabarensidshakumari and Narendran
Platygaster galbutJshakumari

Platygaster keralicutJshakumari

© © N o g0 b~ W D

Platygaster narendranUshakumari

|
o

Platygaster nigrocoxatugshakumari

|
=

Platygaster sasiUshakumari

|
N

Platygaster tanusJshakumari

[
w

Platygaster zantanudshakumari

. Generic/ Species Transfers

Some generic/species transfers were made studymegHblotypes of
platygastrids in the depository, at Zoological Synof India, Kozhikode.
Isostasius malabaricugshakumari (Reg. No. ZSI/WGRC/IR.INV.4580) was
found to bdnostemma apsylladustin (Plate19) on detailed study under high
magnification (160 x). Also,Amitus keralensisUshakumari (Reg. No.
ZSI/WGRC/IR.INV.6807) was found to l@astrotrypessp. whileAnopedias
aguilus Ushakumari(Reg. No. ZSI/WGRC/ IR.INV.6808) andnopedias
novissimusUshakumari (Reg. No. ZSI/'WGRC/ IR.INV.6809) haveeibe

transferred t@Synopeasp.
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. Extralimital

Some reared specimens outside Kerala were idehtifid studied upto

species level and host data of two species wemgded.

v A new species ofAmitus Haldeman (Hymenoptera: Platygastridae:
Platygastrinae) emerged from the parasitized puparof the whitefly

Zaphanerasp. (Aleyrodidae) owigna trilobata,was identified and described
from Bhiwandi, Mumbai, MaharashtraA key to Indian species was also

prepared (given on cover page).

v Isolia indica Buhl (Hymenoptera: Platygastridae: Sceliotractzdin a
parasitoid of whiteflyAleuroclava grewia@®n Scolopia crenatavas recorded
from Udane, Maharashtra. The host data of this g@&vecorded for the first

time from the World.
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Figure 5. 2. Status of Platygastrinae and Sceliotchelinae before study
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Figure 5. 3. Status of Platygastrinae and Sceliotchelinae after study
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species new to science — -
New Species records from Kerala _20
New host plant associations R o

New species records from India —8
New combinations | (N4

First report of Male/Female sex of the -4
species from the world

Figure 5. 4. New findings of the study
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CHAPTER VI
SUMMARY

Taxonomic studies on the two subfamilies of Plasygdae, viz.
Platygastrinae and Sceliotrachelinae of Keralaestatre carried out in the
present study. The results indicate that an immensasity is exhibited by
subfamily  Platygastrinae. Compared to Platygastrinasubfamily
Sceliotrachelinae is represented by lesser numbspercies indicating their

rarity.

Only five genera of subfamily Platygastrinae ande ogenus of
subfamily Sceliotrachelinae was reported earli@mfrKerala (Rajmohana
2006; Veenakumaret al. 2013). The present investigation revealed the

existence of six more genera from Kerala underetis subfamilies.

In this study a total of 58 species have been d@ctkadf which 22
species have been described as new to science.

Table 6. 1. The number of identified genera and szies in each
subfamily

Total number Total Total Generic | Species | Species
Subfamily of genera number of | number | reports | reports | reports
treated species of new | forthe for the | for the
treated species first first first time
time time from
from from India

Kerala Kerala

Platygastrinae 9 52 19 4 20 8

Sceliotrachelinae 3 6 3 2 2 0

The study has contributed to our knowledge on &x®riomy and as
well as biological aspects of the members of tHide known subfamilies.
Ample scope exists for exploring the hosts of theamsitoids, since only
scanty reords are available currently on this grddplecular investigation

can bring more clarity regarding generic and sgge@étionships .
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APPENDIX

COLLECTION LOCALITIES

COLLECTION LOCALITIES WITH CO-ORDINATES

Sl LATITUDE LONGITUDE
DISTRICT LOCALITIES o o
No. ("N) (E)
1. Idaykkadu 12.4N 75.20°E
2. Kanjangadu 12.85M 74.98E
KASARGOD
3. Punathur 12.5N 74.98E
4. Ranipuram 1248 75.36E
5. Aralam 11.98N 75.7PE
KANNUR
6. Kolassery 11.7K 75.49E
7. Chelavoor 11.20 75.84E
8. Janakikaadu 11.89 75.86E
9. Kakkayam 11.5N 75.89E
10 Kakkavayal 11.6N 76.14E
11 | OZHIKODE Kattangal 11.3N 75.93E
12. Malabar Christian 11.26N 75 79
College
13. Marayoor 10.2N 77.16E
14. Mayanad 11.28 75.85E
15. Mavoor 11.28\ 75.94E
16. Ambukuthi 11.62N 76.23E
17. Chethalayam 11.7 76.23E
WAYANAD
18. Dhasanaghatta 1IN 76.08E
19. Muthanga 11.68l 76.36E
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Kozhikode

20. cHTe 11.13N 75.89E
University Campus
21. Chemmad 11.60m 75.9PE
Gajamugam,
22. | MALAPPURAM | Nilambu: 11.27N 76.23E
23. Kottakkal 11.06N 75.99E
24, Palakkal 10.4w 76.27E
25. Vettichira 10.9%N 76.02E
26. Chimmony Dam 10.4%\ 76.5E
27. | THRISSUR Parampadam 1096 76.27E
28. Vellanikkara 10.5W 76.27E
29. Kaatilappara, 10.53N 76.69E
Nelliyampathy
30. Parambikulam 10.4M 76.82E
, 10.8N
31. | PALAKKAD Pattambi 76.19E
10.68N
32. Pudunagaram 76.68E
33. Silent Valley 10.9%N 76.46E
Thoppimudi, 0
34. | ERNAKULAM Tattekkad 10.1°N 76.7E
9.37”N
35. Ambalappuzha 76.35E
_ 8.5°N
36. Amboori 77.19E
ALAPPUZHA 9.38N
37. Karumadi 76.38E
38. Kollakadavu 9.2\ 76.58E
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39. Changanassery 9.9d 76.53E
40. | KOTTAYAM Parathodu 9.42N 76.67E
41. Anjuruli 9.76'N 77.08E
42. Chinnar .60\ 76.99E
43, Eravikulam 10.1%N 77.08E
44, Manalar, PTR 9.8M 76.92E
45. Mannavan Shola 1612 77.08E
46. Mangaladevi, PTR| 9.84 76.92E
A7. | IDUKKI Mathikettan Shola| 9.88 77.24E
48. Mettap 103 77.09E
49, Mullaperiyar 9.5 77.14E
50. Munnar 10.0%\ 77.05E
51. Pambadum shola |  10%N4 77.28E
52. Rajmalai shoal 10.99 77.08E
53. Vellimala 9.9 77.16E
54, Gavi 9.43N 77.16E
55. o ATHANAMTHITTA Good Rickal Range 9.26 76.78E
56. Pekkavu 9.4% 76.66E
57. Achankovil, 9.09N 77.19€
Kottavasal

58. KOLLAM Pandimotta 8.88l 77.2PE
59. Avyiroor 8.75N 76.7E

60. Braemore Estate 8°r6 77.09E
61. Pandipath 8.6l 77.24€E

TRIVANDRUM

62. Ponmudi 8.7\ 77.17E
63. Vellayani 8.4%N 76.99E
64. Venganoor 8% 77.0TE

237




reE Ry s

Figure A. Labomed CZM6 stereo microscope B. Leica M 205A stereo microscope C.
Sweeping grasslands in the forest D. Yellow pan traps E. Malaise trap F. Sweepnet G.
Aspirator
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Figures A-B. Map showing study area C. Map indicating collection localities
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Figures A-B. Taxonomic terminology. A. Habitus B. Head front view



PLATE S
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Figures A- B. Taxonomic terminology. A. Head dorsal view B. Antenna



PLATE 6

Scutellar spine

0.1 mm
R

A

Figures A-B. Taxonomic terminology A. Mesosoma lateral view
Mesosoma dorsal view
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Figures A-B. Taxonomic terminology. A Forewing B. Metasoma dorsal view



PLATE 8

Figures A- H. Amblyaspis ashmeadi Veenakumari and Buhl (Female). A. Habitus B.
Mesosoma dorsal view C. Head dorsal view D. Mesosoma lateral view E. Head front
view F. Antenna G. Forewing H. Metasoma dorsal view



PLATE 9
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Figures A- H. Amblyaspis emarginata Anjana and Rajmohana (Female). A. Habitus B.
Mesosoma lateral view C. Mesosoma dorsal view D. Antenna E. Head front view F.
Head dorsal view G. Forewing H. Metasoma dorsal view



PLATE 11

Metasoma dorsal view C. Head front view D. Head dorsal view E. Mesosoma dorsal
view F. Antenna G. Mesosoma lateral view H. Forewing



PLATE 12
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e |

Figures A- H. Amblyaspis shivanki sp. nov. (Female). A. Habitus B. Metasoma dorsal
view C. Mesosoma lateral view D. Mesosoma dorsal view E. Head dorsal view F.
Antenna G. Forewing H. Head front view



PLATE 13

& Amblyaspis ashmeadi
& Amblyaspis emarginata
& Amblyaspis hirsuta

® Amblyaspis narendrani
& Amblyaspis shivanki sp. nov.
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Distribution of genus Amblyaspis Forster and its species in Kerala



PLATE 14

Figures A- H. Anectadius striolatus Kieffer (Female). A. Habitus B. Head front view C.
Mesosoma dorsal view D. Antenna E. Mesososma lateral view F. Head dorsal view G.
Forewing H. Metasoma dorsal view
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& Anectadius striolatus
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Distribution of genus Anectadius Kieffer and its species in Kerala
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e

Figures A- H. Gastrotrypes keralensis Anjana and Rajmohana (Female). A. Habitus B.
Mesosoma dorsal view C. Metasoma dorsal view D. Mesosoma lateral view E. Antenna
F. Head dorsal view G. Head front view H. Forewing



PLATE 17

Figures A- H. Gastrotrypes vindhyensis Mukerjee (Female). A. Habitus B. Head front
view C. Forewing D. Mesosoma lateral view E. Mesosoma dorsal view F. Head dorsal
view G. Antenna H. Metasoma dorsal view
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Distribution of genus Gastrotrypes Brues and its species in Kerala



PLATE 19

Figures A- H. Inostemma apsyllae Austin (Female). A. Habitus B. Head front view C.
Head dorsal view D. Antenna E. Mesosoma lateral view F. Metasoma dorsal view G.
Mesosoma dorsal view H. Forewing



PLATE 20

Figures A- H. Inostemma berijamum Mani (Female). A. Habitus B. Head front view C.
Antenna D. Forewing E. Head dorsal view F. Mesosoma dorsal view G. Mesosoma
lateral view H. Metasoma dorsal view



PLATE 21

Figures A- H. Inostemma indicum Mani (Female). A. Habitus B. Mesosoma dorsal
view C. Antenna D. Metasoma dorsal view E. Head dorsal view F. Head front view G.
Forewing H. Mesosoma lateral view



PLATE 22

Figures A- H. Inostemma parvocornus sp. nov. (Female). A. Habitus B. Mesosoma
dorsal view C. Head dorsal view D. Metasoma dorsal view E. Mesosoma lateral view
F. Head front view G. Forewing H. Antenna
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& Inostemma apsyllae
@& Inostemma berijamum
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Distribution of genus /nostemma Haliday and its species in Kerala



PLATE 25
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Figures A- H. Iphitrachelus shajii sp. nov. (Female). A. Habitus B. Head front view C.
Mesosoma lateral view D. Head dorsal view E. Antenna F. Mesosoma dorsal view G.
Forewing H. Metasoma dorsal view
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. Iphitrachelus shajii. sp. nov.

0 Iphitrachelus neogracilis sp. nov.
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Distribution of genus Iphitrachelus Haliday and its species in Kerala
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Figures A- H. Leptacis atturensis Mukerjee (Female). A. Habitus B. Forewing C. Head

front view D. Mesosoma lateral view E. Metasoma dorsal view F. Head dorsal view G.
Mesosoma dorsal view H. Antenna
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Figures A- H. Leptacis lata sp. nov. (Female). A. Habitus B. Metasoma dorsal view C.
Antenna D. Head front view E. Mesosoma dorsal view F. Head dorsal view G.
Forewing H. Mesosoma lateral view



PLATE 29

Figures A- H Leptacis maldarensis Mukerjee (Female). A. Habitus B. Head front view
C. Mesosoma dorsal view D. Metasoma dorsal view E. Mesosoma lateral view F. Head
dorsal view G. Antenna H. Forewing
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Figures A- H. Leptacis manii sp. nov. (Female). A. Habitus B. Mesosoma lateral view

C. Head front view D. Antenna E. Mesosoma dorsal view F. Head dorsal view G.
orewing H. Metasoma dorsal view
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Figures A- H. Leptacis pilosa sp. nov. (Female). A. Habitus B. Mesosoma dorsal view
C. Head front view D. Head dorsal view E. Mesosoma lateral view F. Metasoma dorsal
view G. Antenna H. Forewing
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0.1 mm

B
E
G 0.1 mm H

Figures A- H. Leptacis pulla Buhl (Female). A. Habitus B. Mesosoma lateral view C.
Head dorsal view D. Antenna E. Mesosoma dorsal view F. Head front view G.
Forewing H. Metasoma dorsal view



PLATE 33
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Figures A- H. Leptacis robusta sp. nov. (Female). A. Habitus B. Mesosoma lateral view
C. Mesosoma dorsal view D. Head front view E. Metasoma dorsal view F. Antenna G.
Head dorsal view H. Forewing
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e O
N

(Female). A. Habitus B. Antenna C. Metasoma
dorsal view D. Head front view E. Mesosoma dorsal view F. Mesosoma lateral view G.
Head dorsal view H. Forewing

Figures A- H. Leptacis tegulata Buhl



PLATE 35

Figures A- H. Leptacis tenuispinae sp. nov. (Female). A. Habitus B. Antenna C.
Mesosoma lateral view D. Metasoma dorsal view E. Head dorsal view F. Head front
view G. Forewing H. Mesosoma dorsal view



PLATE 36

Figures A- H. Leptacis transoceanica Buhl (Female). A. Habitus B. Antenna C.
Metasoma dorsal view D. Head dorsal view E. Mesosoma dorsal view F. Head front
view G. Mesosoma lateral view H. Forewing



PLATE 37

Figures A- B. Holotypes (ZSI, Calicut). A. Leptacis keralensis Ushakumari and

Narendran B. Leptacis malabarensis Ushakumari and Narendran
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PLATE 38

Leptacis atturensis
Leptacis manii sp. nov.
Leptacis keralensis
Leptacis lata sp. nov.
Leptacis malabarensis
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Distribution of genus Leptacis Forster and its species in Kerala



PLATE 39

Figures A- H. Platygaster achterbergiana Buhl (Female). A. Habitus B. Mesosoma
lateral view C. Mesosoma dorsal view D. Antenna E. Head front view F. Head dorsal
view G. Forewing H. Metasoma dorsal view



PLATE 40
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Figures A- H. Platygaster caudata sp. nov. (Female). A. Habitus B. Antenna C.
Mesosoma dorsal view D. Mesosoma lateral view E. Metasoma dorsal view F. Head
dorsal view G. Head front view H. Forewing
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C

0.2 mm

Figures A- B. Holotypes (ZSI, Calicut). A. Platygaster galbus Ushakumari B.
Platygaster keralicus Ushakumari C. Metasoma (dorsal) of P. keralicus- T2 with
striations



PLATE 42

Figures A- H. Platygaster kesaavrita sp. nov. (Female). A. Habitus B. Mesosoma
lateral view C. Metasoma dorsal view D. Antenna E. Head front view F. Mesosoma
dorsal view G. Head dorsal view H. Forewing



PLATE 43

Figures A- H. Platygaster luteipes Buhl (Female). A. Habitus B. Mesosoma dorsal
view C. Head dorsal view D. Mesosoma lateral view E. Metasoma dorsal view F. Head
front view G. Antenna H. Forewing
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Figures A- H. Platygaster narendrani Ushakumari (Female). A. Habitus B. Mesosoma
lateral view C. Head dorsal view D. Head front view E. Antenna F. Mesosoma dorsal
view G. Metasoma dorsal view H. Forewing



Figures A- H. Platygaster neostriatitergites Veenakumari and Buhl sp. nov. (Female).
A. Habitus B. Head front view C. Mesosoma lateral view D. Antenna E. Mesosoma
dorsal view F. Head dorsal view G. Metasoma dorsal view H. Forewing
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Figures A- H. Platygaster reticulatus sp. nov. (Female). A. Habitus B. Mesosoma
lateral view C. Mesosoma dorsal view D. Antenna E. Head front view F. Head dorsal
view G. Forewing H. Metasoma dorsal view
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Figures A- H. Platygaster rusticus sp. nov. (Female). A. Habitus B. Antenna C.
Mesosoma lateral view D. Mesosoma dorsal view E. Head front view F. Head dorsal
view G. Forewing H. Metasoma dorsal view
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Figures A- H. Platygaster sasii Ushakumari (Female). A. Habitus B. Mesosoma lateral
view C. Head dorsal view D. Head front view E. Antenna F. Mesosoma dorsal view G.
Metasoma dorsal view H. Forewing
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Distribution of genus Platygaster Latreille and its species in Kerala
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Figures A- H. Synopeas (Sactogaster) chamoliana Mukerjee (Female). A. Habitus B.

Mesosoma dorsal view C. Mesosoma lateral view D. Antenna E. Head front view F.
Head dorsal view G. Forewing H. Metasoma dorsal view
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Figures A- H. Synopeas (Sactogaster) indicum Mani (Female). A. Habitus B.
Mesosoma dorsal view C. Head dorsal view D. Mesosoma lateral view E. Head front
view F. Antenna G. Forewing H. Metasoma dorsal view
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Figures A- H. Synopeas (Sactogaster) ventricosum Buhl (Female). A. Habitus B.

Mesosoma lateral view C. Antenna D. Mesosoma dorsal view E. Head front view F.
Metasoma dorsal view G. Head dorsal view H. Forewing
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Figures A- H. Synopeas (Sactogaster) westwoodi Buhl (Female). A. Habitus B. Head
dorsal view C. Antenna D. Mesosoma dorsal view E. Forewing F. Mesosoma lateral
view G. Head front view H. Metasoma dorsal view
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Distribution of Synopeas (Sactogaster) Forster and its species in Kerala
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Figures A- H. Trichacoides indicus Jackson (Female). A. Habitus B. Head front view
C. Head dorsal view D. Mesosoma dorsal view E. Mesosoma lateral view F. Antenna
G. Forewing H. Metasoma dorsal view
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Figures A- H. Trichacoides levigatus sp. nov. (Female). A. Habitus B. Antenna C.
Mesosoma dorsal view D. Mesosoma lateral view E. Metasoma dorsal view F. Head
dorsal view G. Head front view H. Forewing
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Figures A- H. Trichacoides rugosiscutellum Buhl (Female). A. Habitus B. Head dorsal
view C. Metasoma dorsal view D. Mesosoma dorsal view E. Mesosoma lateral view F.
Head front view G. Antenna H. Forewing
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Distribution of genus Trichacoides Dodd and its species in Kerala
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Figures A- H. Allotropa shobhanae sp. nov. (Female). A. Habitus B. Metasoma dorsal
view C. Head dorsal view D. Mesosoma dorsal view E. Head front view F. Forewing G.
Antenna H. Mesosoma lateral view
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Figures A- H. Allotropa shyama sp. nov. (Female). A. Habitus B. Mesosoma dorsal
view C. Head dorsal view D. Antenna F. Metasoma dorsal view F. Head front view G.
Forewing H. Mesosoma lateral view
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Distribution of genus Allotropa Forster and its species in Kerala
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Figures A- H. Fidiobia nagarajae Veenakumari and Buhl (Female). A. Habitus B. Head
dorsal view C. Mesosoma dorsal view D. Antenna E. Metasoma dorsal view F. Head
front view G. Forewing H. Mesosoma lateral view
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Distribution of genus Fidiobia Ashmead and its species in Kerala
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Figures A- H. Isolia indica Buhl (Female). A. Habitus B. Metasoma dorsal view C.
Antenna D. Head dorsal view E. Mesosoma dorsal view F. Head front view G.
Mesosoma lateral view H. Forewing
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Figures A- H. Isolia keralensis sp. nov. (Female). A. Habitus B. Mesosoma lateral view

C. Forwing D. Head front view E. Head dorsal view F. Antenna G. Mesosoma dorsal
view H. Metasoma dorsal view
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Distribution of genus Isolia Forster and its species in Kerala



PLATE 50

A

Figures A- C. Holotypes (ZSI, Calicut).
A. Platygaster nigrocoxatus Ushakumari
B. Platygaster zantanus Ushakumari

C. Platygaster tanus Ushakumari
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Figures A- H. Amblyaspis hirsuta Anjana and Rajmohana (Female).

A. Habitus B. Head front view C. Mesosoma lateral view D. Antenna

E. Mesosoma dorsal view F. Metasoma dorsal view G. Head dorsal view
H. Forewing
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Frgures A- H, Planvpaster neogalbys sp. nov, (Female). A, Habitus B, Mesosoma dorsal
view C, Head dorsal view D, Antenna E. Mesosoma lateral view F. Head front view G,
Forewing H. Metasoma
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Figures A- C. Holotvpes (51, Calicut). A. Plarveaster nigrocoxarus Ushakuman B.
Plarygasiter zantanus Ushakumari C. Plarygaster ranus Ushakumari



PLATE 10

0.9 mm I..' lj_'

Figures A- H, Ambivaspis hirswta Anjana and Rajmobana (Female). A. Habis B.
Head front view C. Mesosoma lateral view D, Antenna E. Mesosoma dorsal view F.
Metasoma dorsal view . Head dorsal view H. Forewing
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Figures A- H. fphitrachelus neogracilis sp. nov, (Female). A. Habitus B. Mesosoma

dorsal view C, Mesosoma lateral view D, Head dorsal view E. Head fromt view F.
Metasoma dorsal view G, Antenna H. Forewing



