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INTRODUCTION

The hymenopteran family, Braconidae includes enfdmgous
species, that are parasitoids of various crop pEisce, it is of great interest
to the entomologists. Foerster (1862) erected $uibfaMicrogastrinae,
parasitoids of lepidopteran caterpillars, whichudes many speciose genera.
They are host - specific and extensively used atolgical control efforts, and
figure prominently in trophic webs. But due to edrdinary diversity,
associated with the presence of many cryptic speaniates a significant

taxonomic hindrance.

Mason (1981) estimated that, the worldwide Micgigaae contains
about 5,000 to 10,000 species with more than 2sg@eies described so far
(Yu et al, 2012). Recently, Rodriguez al. (2013) estimated that the species
richness of microgastrines are 8 - 10 times moae the presently described
~2,000 species. Microgastrinae is a hyperdiverskefaduily of parasitoid
wasps, commonly encountered as pupae or pre - miEased in silky white
cocoons, on or nearby dead or dying bodies of theat caterpillars. More
than 100 species in this group are used and imasti worldwide in the
biological control of lepidopteran pests, and tialtis yet to rise (Whartoet
al., 1997).

The classification of Microgastrinae became veoynplex over the
last three decades (Whitfield, 1997). The genenit taibal classifications are
facing many issues due to its worldwide allocates well as character
reduction (Shaw & Huddleston, 1991). Microgastricaatain five tribes, 62
extant genera and 2645 extant species to the Bategndez-Triana & Ward,
2016). There are extinct species in three genera dacnusitesCockerell,
EocardiochilesBrues, PalaeomicrogasteBelokobylskij (Fernandez - Triana

& Ward, 2016). The extinct species are of the Eecand Oligocene period



(87-44 million years ago). Many specimens fromNiecene (20-30 MYA)
are known from Dominican and Chiapas ambers, bustnappear to be
undescribed specimens of present genera (Mugphl, 2008). Belokobylskij
(2014) revised the taxonomic status of all previpusiown taxa of fossil
Microgastrinae, and described one new genus andnswe species. The
origin of Microgastrinae has been estimated at M¥A by Murphy et al
(2008).

The major genera of Apantelini artdphomelonMason, Apanteles
Foerster,DasylagonMuesebeck,DolichogenideaViereck, ExoryzaMason,
Exulonyx Mason, lllidops Mason, Miropotes Nixon, Papanteles Mason,
PholetesorMason, Pelicope Mason, PromicrogasterBrues & Richardson,
SendaphneNixon and TeremysMason. The most speciose genera among
them areApanteles lllidops and Dolichogenidea Apantelesis the genus,
which contains 882 species described to the daméidez-Triana & Ward,
2016). Microgastrini containBeyarslaniaKocak & Kemal,ChoerasMason,
Clarkinella Mason, Hygroplitis Thomson, Hypomicrogaster Ashmead,
Iconella Mason, Microgaster Latreille, NeoclarkinellaRema & Narendran,
Paroplitis Mason,PrasmodonNixon, Pseudapanteledshmead Rhygoplitis
Mason,SathonMason andXanthomicrogaste€Cameron. The speciose genera
of this Tribe areMlicrogaster Choeras andPseudapanteled=orniciini Tribe
has Fornicia Brullé as a speciose genus. Cotesiini containsfalewing
generaBulukade SaegerCotesiaCameronDeuterixysMason,Diolcogaster
Ashmead, Distatrix Mason, Exix Mason, Glyptapanteles Ashmead,
LarissimusNixon, Nyereria Mason, ParapantelesAshmead,Promicroplitis
Ashmead, Protapanteles Ashmead, Rasivalva Mason, Venanus Mason,
VenanidesMason, andwilkinsonellusMason. The speciose genera in it are
Diolcogaster Cotesia Glyptapanteles Protapanteles and Parapanteles

Microplitini Tribe contains four genera nameMloplitis Nixon, Microplitis



Foerster Philoplitis Nixon andSnelleniusNestwood. The speciose genera in

this Tribe areMicroplitis andSnellenius

The Microgastrinae fauna of India contains 231cgsein 21 genera
(Gupta & Fernandez-Triana, 2014pantelesFoerster,Buluka de Saeger,
Choeras Mason, Cotesia Cameron, Distatrix Mason, Dolichogenidea
Viereck, Diolcogaster Ashmead, Exoryza Mason, Fornicia Brullé,
GlyptapantelesAshmead HypomicrogastetAshmead Microgaster Latreille,
Microplitis Foerster, Neoclarkinella Rema & Narendran,Parapanteles
Ashmead, Parenion Nixon, Philoplitis Nixon, Pholetesor Mason,
Protapanteles Ashmead, Promicrogaster Brues & Richardson,

ProtomicroplitisAshmeadSnelleniusWestwood andVilkinsonellusviason.
Microgastrine Morphology

Microgastrines are small dark colored wasps with dtennal
flagellomeres with reduced distal wing venation. s¥lof the flagellomeres
are with two rows of placodes (Nixon, 1965; Masd®81; Achterberg,
1984). Prepectal carina is absent exceptamicia andSnelleniusMaxillary
palps contain four segments and apical marginygfetls is concave. Second

cubital cell is never longer than pterostigma.

Apanteless the most speciose genus distinguished by teerale of
fore wing vein r-m (Foerster, 1862). Most of theasps were formerly placed
in the genupantelegdMarshall, 1885; Muesebeck, 1920). But Nixon (1965
classified Microgastrinae in to two Tribes namelyicMgastrini and
Cardiochilini with few isolated genera and placadfamilies in an ordered
manner. Cardiochilini is with the presence of veim and antenna with 24
flagellomeres. Microgastrini is with the lack ofinver-m and 16 antennal
flagellomeres. Later, Mason (1981) reclassified mglgastrinae with five

tribes and 51 genera. Cardiochilinae is placed egarate Subfamily.



Apantelini, Microgastrini, Forniicini, Cotesiini dMicroplitini are the five

tribes.

Mason (1981) described the polyphyletic nature Aybanteles
Shenefelt (1972) listed 1118 valid species, but ynah them have been
transferred to various genera because of its pglggh nature. Although
Apantelesshow polyphylectic nature, it can be easily idesdi by the
following characters; propodeum is never with a iakedarina and marked
with an areola, vannal lobe margin is strongly @wecto straight and lacking
setae at mid length, and posterior edge of scuteitz is smooth. Braconids

are rarely phytophagus.
Phylogenetic Analysis of Microgastrinae

The phylogenetic link within Microgastrinae genevare investigated
with  DNA sequence data taken from mitochondrialgéarsub unit,
cytochrome oxidase genes, nuclear large sub wstdbs their morphological
characters (Whitfieldet al, 2002). Microgastrinae forms monophylectic
group with Miracinae, Cardiochilinae and Khoikhaien(Mason, 1983; Quick
& Achterberg, 1990; Whartoet al, 1992; Whitfield & Mason, 1994; Maeto,
1996). DNA sequences reveal the co-evolution of rdjastrines and
Polydnavirus (Whitfield, 1997).

Due to the presents of cryptic species among M@&strine wasps
(Kankare et al, 2005; Smithet al, 2008) DNA barcoding act as a
supplementary material for identification. Due kit tiny size (~2-5 mm),
complex character combinations, high  morpholdgicanvergence and
character reduction, identification of microgastrirspecimens are very
strenuous in the field. Extreme time consumptiortha laboratory occurs,
and usually requires one expert taxonomist for egelmus (Shaw &

Huddleston, 1991). Despite such difficulties, thgsoup has received



substantial phylogenetic consideration in preseetiry (Mardulyn &
Whitfield, 1999; Banks & Whitfield, 2006; Murphst al, 2008).

Biology and Behaviour

The species are solitary or gregarious endopaidsitd the larvae of
Lepidoptera. They normally oviposit on young hostvhe and generally
emerge from the mature larvae. There is a tendéarcgpecies which attack
large caterpillars (Macrolepidoptera) to generatdéarge broods (gregarious
species), and, those attack small ones in mostigeaded habitats to develop

one per host (solitary species), but there are steptions.

Microgastrine endoparasitoids are seen in pupadosawt in silky
white cocoons, near the dying bodies of host cadl@rg Most of the
microgastrine host belongs to Dytrisia group of ideptera. Due to the
koinobiontic nature, they have intense host retata a long term (Askew &
Shaw, 1986) and are highly host specific. The aimiuof host specificity
within parasitic arthropods has long been the foolisa vast amount of
research regarding the dynamics and stability ommex ecosystems
(Anderson & May, 1978; Secord & Kareiva, 1996; Nwo& Basset, 2005).
The nature of specialization pattern is not welldenstood and most
discussions of this topic tend to focus on thedratls between the efficiency
gained in resource use by specialists versus tnefibe of using several
resources as food by generalists (Bernays & GrahB®88; Strand &
Obrycki, 1996; Bernays, 2001; Hengt al, 2008). While a generalist is
considered to stabilize food webs and perhapsedf inore stable at the level
of population, a specialist is thought to increegsmpartmentalization within
a food web, decreasing connectivity and possitdplst within a community
(Novotny & Basset, 2005). The ratio between numinér host and
microgastrines reveal that, numbers of parasitaigs more compared with

host species (Fernandez-Triana, 2010). The spediebness of



Microgastrinae depends on the species richnesgpidbptera (Rodrigueet
al., 2013). Microgastrines attack taxonomic and lgalal spectrum of entire

Lepidoptera.

Egg-larval parasitism is common in Microgastrindean larval
parasitism. In most cases only one species att@okdost, but in some cases
two or more than two may attack the same host. Smmeogastrines have
long ovipositors to reach the host, which are calemkin other substrates.
Most of the species oviposit in to early or middlietar stages, but some of

them in host embryos.

In the case of gregarious condition, the exchasfgeggs takes place
through in one insertion, but repeated insertioott in some species (de
Saeger, 1937). In some gregaridysantelesspecies, the brood size is related
to the size of the host (Le Masurier, 1987). Theicttre of cocoons may
vary; some have simple white cocoons, and somegm@n the cocoons in
their exposed site forming large elaborate cocobmsnost cases, there will
be no change in the parasitic nature from solitargregarious, but in some
cases, the parasitoid shows solitary nature dttfiesn show gregarious nature
(Wilbert, 1960).

Mainly, three larval instars are s@emicrogastrines (Lewis, 1970;
Puttler & Thewke, 1970). The first instar larvae anandibulate and caudate,
and then develop an anal vesicle (Musebeck, 18d)ond instar larvae are
with reduced mandibles. Final instar is with serratandibles, for making

deep scrapes in host integument.

As outlined above, cocoon structure is extremadyied within the
group, but in all cases a precisely circular capn@sed by the emerging
adult. The loss of the final ectophagous phasained only by the more

primitive groups of microgastrines, has left therenadvanced groups with a



non-feeding final larval instar, which has presupdizen able to specialize

in cocoon construction. However, in a fé&icroplitis (Lewis, 1970; Arthur

& Mason, 1986; Puttler & Thewke, 1970) and in a&stkeone group of wholly
endoparasiticApanteles(Muesebeck, 1918) the final instar does appear to

feed internally for a time (Shaw & Huddleston, 1991
Distribution

Microgastrines are distributed from tropic to arctlimates. Some
genera have restricted distributigkpanteles, Choeras, Coteslaiolcogaster
and Microplitis are cosmopolitan in distribution where&®ornicia and
Wilkinsonellusare distributed in pantropical ardaxoryzaand lllidops are
distributed in Holarctic and Oriental regioNeoclarkinellais restricted to

Oriental region only.
Biological Control

Microgastrines are sensitive to environmental distaces. This makes
them good indicators of diversity. Due to the enous diversity,
microgastrines contribute greatly to biological woh programmes. The
presence of polydnavirus is essential for biologamntrol mechanism. The
virus weakens host immune system, which makessieepathway for the
parasitoids to invade the host. Without the virummature wasp cannot
survive inside the host, because the blood cellshef caterpillar kill the
wasp’s egg. The survival of the wasp is due todhppression of immune
system caused by the virus. So the symbiotic aaoeibetween the wasp
and the virus is the key factor in biological cahtof microgastrine wasp.
DNA barcoding helps to improve biological controfogrammes with
accurate identification of parasitiods and theilatienships (Smithet al,

2012). Microgastrine species disrupt the biologyhos$t caterpillars, so they



are also used for studying insect immunology, endotogy and physiology
(Beckage & Gelman, 2004).

Almost all the species coming under microgastgerera are involved
in biological control programmes. Many species Aypanteles Cotesia
Choeras Dolichogenidia GlyptapantelesMicrogasterandMicroplitis act as
parasitoids in many crop€otesia congregatéSay) parasitize Tobacco horn
worm. Apanteles taragama¥iereck is used as a biocontrol agent for cowpea
pest, Maruca vitrata (Fabricius) (Dannonet al, 2010). Glyptapanteles

flavicoxis (Marsh) andGlyptapanteles militarigWalsh) are used to control

gypsy moth.

Relevance of The Study

Members of Braconidae, Microgastrinae in particulare primary
parasitoids of other insects, which include severajor pests of agricultural
crops. Present investigations on the taxonomy a@irddjastrinae in Kerala are
not enough to bring out its actual diversity inststudy area. Moreover, they
play a vital role in the ecosystem by keeping tkeessive increase of many

insect pests under check.

Objectives of Study

1. To find selected genera of the Microgastrinaesemé in Kerala
2. To provide workable keys to identify them.

3. To give detailed illustrations as well as descoips of new species and

new genera.
4. To provide redescriptions of very little known Bax

5. To give a check list, as well as assess the fadnarsity in the

selected genera of Braconidae in India.



REVIEW OF LITERATURE

Background knowledge

Latreille (1805) described the genlhBcrogasterwith a new species
namely Ichneumon deprimatoFabricius. Untill 1862, all the species were
described under the genMicrogaster Foerster (1862) namedicrogaster
to Microgastrinae by observing, easily differergchtcharacters. He divided
Microgastrinae in to three genera, namdlycrogaster, Microplitis and
Apanteles In the same publication Foerster put the designatof
MicrogasterasMicrogasterLatreille. Muesebeck (1921; 1922) synonymized
many genera undépantelesMicrogasterandMicroplitis. Wilkinson (1927,
1928; 1930) revised the gendvhcrogaster, Apanteleand Microplitis from
Ethiopian and Indo-Australian region respectiveBue to the enormous
number ofApantelesWilkinson (1932) devised a system of letter-desigda
groups withinApanteles.

Nixon (1965) laid the foundation for microgastritexonomy through
his reclassification. In his reclassification Nix&reated Microgastrinae as
Microgasterinae. Mason (1981) reclassified micragas Subfamily into five
tribes and 51 genera, 26 of which are previoushced inApanteles.At
present Microgastrinae contain five tribes, 62 extgenera with 2645 extant

species (Fernandez-Triana & Ward 2016).
Microgastrinae: World scenario

The genusFornicia was erected by Brullé in 1846. Foerster (1862)
erected the following microgastrine genera vipanteles Microgasterand
Microplitis. Reinhard (1880) divided the most speciose migtge genera,
Apantelesinto three groups. Westwood (1882) erected thaug&mellenius

with the type speciesS. vollenhovii. In addition to the species group



mentioned in Reinhard (1880), Marshall (1885) addee more group to the
genusApanteles Cameron (1891) erected another speciose gEobssia
Ashmead erected the genuBiolcogaster in 1900 with Microgaster
brevicaudusas the type species and in the same publicatioedssigned the
type species oDiolcogasteras Microgaster melligasterand explained the
consistency of this genus. Ashmead (1900) ere¢tedgenusParapanteles
with the type species nameB. aletiae Cameron (1911) erected another
genus to the microgastrine Subfamily nam&lgnthomicrogastemwith X.
fortipes as the type species. In addition to this he reploone more species
namely Xanthomicrogaster ruficollis Muesebeck (1922) synonymized
CotesiaandParapantelesn to ApantelesThe earliest works o@otesiawere
done by Wilkinson (1928a; 1928b). Wilkinson (1932yised the Ethiopian

species oApanteles

Brues (1933) reported a fossil species from Baréimed asSnellenius
succinalis.de Saeger (1944) described nine specidgentelesrom Congo
and Rwanda. In 1949, Granger reported four specfedpantelesfrom
Madagascar. Bhatnagar (1950) described many specdeshe genus
Apanteles Rao (1961) dividedApantelesin to two subgenera namey

AreolatusandCarinatus

Nixon (1965) provided a comprehensive work on world
Microgastrinae by revising many genera along whih tevision of the Tribe
Microgastrini. Nixon (1965) divided\pantelesgenus into 44 subgroups and
mentioned on the polyphyletic natureAgfantelesin the same publication he
treatedSnelleniusas an extreme development and sister groudiofoplitis

and erected the gendphiloplitis andMiropotes

Shenefelt (1968) described four specofeSnelleniusrom Neotropical
area,S. atratus, S. bicolor, S. peruensisd S. tricolor and he revised the

genusMicrogaster Nixon (1970) revised North Western European sseof
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Microplitis. Nixon (1972) revised laevigatus group Apanteles.Nixon

(1973) revised North Western European speciesro@imiscriptus, fraternus,
formosus, metacarpalis, octonarius, vitripennislliges, parasitellae, and
triangulator groups ofApanteles Nixon (1974) revised North-Western
European species @pantelesglomeratusgroup. Papp (1979) erected the

genusGlabromicroplitiswith G. mahunkais the type species.

Mason (1981) revised the world Micrsigmae along with notes on
the polyphyletic nature dkpantelesin addition to this, Mason (1981) erected
the generaChoeras Deuterixys Distatrix, Exoryza Nyereria Venanusand
Wilkinsonellus Mason (1981) considerefpantelesas a separate genus
without any subgenera and transferred the g&ulgkain to the Subfamily
Microgastrinae based on the characters of wingtimand flagellomeres. In
the same publication he added mapantelesspecies to the genuw3otesia
and laid good foundation of the genus. Most of dpecies described by
Muesebeck were transferred @otesiaafter the resurrection of the genus.
Earlier the species dPholetesorwas treated under the genMkcrogaster
Latreille. Mason (1981) treate@holetesoras a separate genus and in the
same publication he brought more clarity to theegenstatus ofSnellenius.
He redescribed the genBropotesand confirmed the position of the species

Miropotes petiolarign the same publication.

Achterberg (1982) found similarity beww Ichneumon deprimator
Fabricius withMicroplitis sordipesNees. His findings generate the possibility
of transferringMicrogasterLatreille in toMicroplitis Foerster. Papp (1983a)
gave a survey ofApanteles Foerster of the following groups namely
carbonarius, circumscriptus, fraternus, liparidipallipes, parasitellae,
octonarius thomsoni and vitripennis. Papp (1982wega detailed description
of microgastrine fauna from Hungary. Shepatdal (1983) studied the
biology and host range dflicroplitis demolitor Whitfield (1985) described
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three species of Deuterixys from Nearctic region namely
D. quercicola, D. pacificaand D. bennettiand also provided a key to the
Nearctic species. Papp (1986) gave the first sunfe@labromicroplitis of
Holartic region. He transferred three specieMafroplitis and one species of
Microgaster to Glabromicroplitis Papp (1986) took a survey of European
species of glomeratus | group Apantelesspecies and in (1987) he again
took survey of European species Apantelesand considered two groups

namely glomeratus Il and cultellatus.

Austin (1989) revised the genBsilluka with five species. Austin
(1990) revised the Australian genliropotes with notes on phylogenetic
importance and reported the two first records acgs outside continental
Australia, till then it was endemic to Australiaugtin & Dangerfield (1992)
erected the genuBustrocotesiawith three species namel. delicata A.
exiguaandA. paradoxaand described many species from the geBeitaka
Deuterixys and Wilkinsonellus Austin & Dangerfield (1993) synonymized
Glabromicroplitis with Microplitis along with the description of 20 species
from Australasian region. In addition to this, thegmmented on the host

parasitoid relationship and biology Microplitis.

Whitfield (1995) erected the genXimnthapantelesrom South America
with X. cameronaeas the type species and reviewed Nearctic spetissme
major genera of Microgatrinae. Berry (1997) comradran the nomenclature

of Apantelespecies from New Zealand.

Schumachest al (2000) reportedCotesia geometricaparasiting on
autumn gum mothMnesampela privatéGuenée) from Australia. Achterberg
(2002a) treatedChoerasas the subgenus @éfpantelesFoerster. Achterberg
(2002b) reported first record of Trichoptera asthok Braconidae from
Netherlands. A species from the gem{enthomicrogasteCameron namely

X. maculatusvas described by Penteado-De&tsal from Brazil in 2002. In
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this paper, he provided a key to the existing sggewihich contain only three
namely X. fortipesCameronX. pelidesNixon, andX. seresNixon. Whitfield

& Oltra (2004) described four species Déuterixysfrom Neotropical area.
Valerioet al (2004) reviewed the gen&xoryzawith a specie&. monocavus
from Central America along with a key provided #df the three described
species. Valericet al. (2005) reported two species Alustrocotesiafrom
South America. Achterberg (2006) described two gseof Cotesiafrom
Green Land. Whitfield (2006) revised the Nearctpedes of the genus
Pholetesor Muirheadet al (2008) studied the systematics and biology of

Cotesia nonagria@nd transformed its status inGotesia flavipus

Grinteret al (2009) described six species distatrix from
Neotropical area. Fernandez-Triana & Goulet (2008j)ised the genus
Philoplitis with three species and studied the extend digtabwof this genus
from Oriental to Afrotropical region. Fernandezdnaet al (2009) studied
the diversity of Microgastrinae in apple orchardsCanada. Valeriet al
(2009) reviewed worldParapanteleswith the description of 14 Neotropical
species. In this paper, they also give the desonpif final instar larvae of
Parapantelesand provided relevant information on the biologipart, 18
species in 11 Lepidopteran families are found tathecked byParapnteles

species.

Fernandez-Triana (2010) described aciepe namely Distatrix
carolinae from Canada and Alaska. Fernandez-Triahal (2011) erected a
genusKiwigasterfrom New Zealand showing sexual dimorphism in ang
segments. Whitfielcet al (2011) reviewed the world gend&enanuswith
three species. Whitfieldt al. (2012) established a genMi&riapantelesfrom
Neotropical and conducted molecular analysis. PRedriguezet al. (2013)
analyzed alpha, beta and gamma level biodiverdityiorogastrinae in the

forest state of Artikutza in Spain. Rousse & Gu(#813) erected a genus
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Dodogastemwith D. grangerias the type speciek the same publication they
reported a species W¥ilkinsonellusfrom Reunion Island. Arias- Peneéaal
(2014) described three speciesWdiikinsonellusnamed adV. alexsmithi, W.
koguiandW. panamaensigom Central and South America with the first host
record for the genudicrothyris prolongalis(Crambidae) foW. alexsmithi
Ferndndez-Trianaet al (2014) described onévliropotes species from
Thailand and three from Australia. Fernandez-Tienal. (2014) reviewed
Apanteles species from North-Western Costa Rica. Fernandend &
Boudreault (2016) erected a gerimsylimepiefrom North America showing

the first report of brachyptery in microgastrine.
Microgastrinae: Oriental Perspective

In 1863, Motschoulsky describedicrogaster nigricornisfrom Sri
Lanka. Ashmead (1896) reported the existencApzintelesspecies from Sri
Lanka namelyApanteles pratapadn 1904, Ashmead reported Hymenoptera
of Philippine Islands with the description &frotapanteles maniladrom
Philippines. Ashmead (1905) describégbanteles opacugrom Vietnam.
Cameron (1908) described again a new specidgahteledrom Sri Lanka.
Viereck (1911) erected SubgeniBolichogenideaunder Apanteleswith
Apanteles(Dolichogenidea banksias the type species. In 1928, Wilkinson
revised Indo-Australian species of the geAysnteles The parasitic nature
of Microplitis mediatoron Achaea janathgLinnaeus) was well studied by
Cheriyan & Basheer (1947). Rao (1953) studied jiazddymenoptera from
India with the description of a species fréqpantelesRao (1961) made a key
for the Apanteles species from Oriental region. Nixon (1965) in his
reclassification reported a species Apantelesfrom Vietnam, Apanteles
agamedesin the same publication he erected the gehlgplitis with two
species namel. guapoandA. typhonfrom Philippines and Vietham and

described a species &hiloplitis named a$. coniferenswhich is the type
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species of this genus from China. Nixon (1967) gedi theultor group of
Apantelesrom Indo-Australian region. Nixon revised the geMicrogaster

and described many species in 1968.

Papp (1980) reported the geRosnicia Brullé from the Oriental region
including a key with two species namélyrixata andF. tergiversata Mason
(1981) reported a speciddloplitis completusfrom Malaysia. Chalikwar &
Nikam (1985) reportedCotesia orientalisand Cotesia diurnii as the
parasitoids ofExelastis atomos&Walsingham), a pest of pigeon pea, from
India. Chou (1985) reported new distribution rectivd genusBuluka along
with the description of a species namddy,orientalisfrom Taiwan. Youet
al. (1987) reported many speciesRybtapantelegrom China. In 1988, Sathe
& Inamdar reported the existence fotapantelegrom India with a species
P. (Nyereria) rageshriSumodan & Sevichan (1989) reported a species of
Apantelegeared from Pyralid pest of Azolla, namdéipanteles azollagom

Kerala. Austin (1989) reported a specie8afukafrom Indian sub continent.

Sumodan & Narendran (1990) describedpaciss fromlllidops
namelyl. keralensis In the same publication they reported many sgecfe
Apanteledrom Kerala. Torreno (1990) studied the paraditirabehaviour of
Microgaster manilaeagainstSpodoptera liturafrom Philippines. Sathet al.
(1991) studied the genefalytapantelesand Parenionfrom India. In 1991
Valentine & Walker introducedCotesia glomeratao New Zealand from
England for the control of White butterflyPigeris rapag. Austin &
Dangerfield (1992) reported six speciesDoblcogasterfrom Australasia. In
the same publication they upgraded the Subgdduigchogenideainto a
separate genus. Austin & Dangerfield published pepaon Australasian
Microplitis with a review of their biology and host relationshin 1993 with
the descriptions of 22 reports of Orieniidicroplitis. In the same publication

they redescribed the speci&nellenius maculipennighich was described
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under Microplitis by Szépligeti in 1900 and reported three species of
Snelleniugrom Oriental region. Sathet al. (1994) studied the gen@otesia
with the description of two species from Maharashi@ema & Narendran
(1996) described a gentieoclarkinellawith the typeN. nilamburensigrom
Kerala. Achterberg & Narendran (1997) consideilfidops as a separate
genus. Narendran (1998) described two specieCluberas namely C.
achterbergiand C. pappi from India with a key for the Indian species of
Choeras.Saeecet al (1999) discussed the biology and host relatiqrssoif

AustralasiarDiolcogaster

Achterberg (2002b) considerflddops as a synonym afpantelesIn
2003 Narendran & Sheeba described a species Fremgetudiolcogaster
namely D. malabarensisfrom India. Songet al. (2003) studied the genus
Exoryzawith the description of a species. Lebal (2004) described genus,
Chaoafrom China with the type specié€s flavipes which is endemic to
China. Rema & Sheeba (2004) described a specieelpdiolcogaster
narendraniand included a key for the Indian specie®aflcogaster Ahmad
et al (2005) described a species to the geNesclarkinella namely N.
punctatafrom India. Ahmedet al. (2005) published a paper treatiliigdops
as the Subgenus dfpanteleswith the description of two species namely
Apanteles (lllidops) azamgarhensad Apanteles (lllidops) lamprosomae.
Ahmad et al (2005a) also reported a species Rifiloplitis from India,
Philoplitis adustipalpus Ahmed et al (2005b) discovered the genus
Wilkinsonellusfrom India with a species namely. granulatus Li et al
(2006) studied the field release bficroplitis mediator for the control of
Helicoverpa armigeran China. Long & Achterberg (2008) described three
species of the Oriental restricted gerdplitis from Vietnam. In the same
publication they described two speciePobtapantelesramelyP. (Nyereria)
yenthuyensiandP. (Nyereria) albicentrugrom Vietnam. Fernandez-Triana
& Goulet (2009) describedPhiloplitis punctatus from Thailand and
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Philoplitis striatusfrom India and Sri Lanka. Shaw (2009) repor@autesia
selenevoraCotesia eunomiaand Cotesia adippevorare the parasitoids of

European Heliconiinae.

Aktharet al (2010) reported a species Barapantelesfrom India.
Zeng & Chen (2011) reported two species from theug®euterixysfrom
China namelyD. bifossalisandD. curticalcar with a key to the Old World
species oDeuterixys.Longet al. (2011) reviewedVilkinsonellusof Vietnam
with four species. Gupta (2013a) reported a speafidduluka from Indian
subcontinent. Gupta (2013b) revised Indibhcroplitis Foerster with a
species namelyM. murkyi and transferredSnellenius macculipenniso
Microliptis macculipennis Gupta et al. (2013) described four species of
Parapantelesfrom India with the first report of strong hostsasiation
betweenParapantelesand lycaenid butterflies from India. Veesal (2014)
described two species to the Oriental geasclarkinella N. narendraniand

N. janakikkadensialong with a key for all described species.

Long (2015) recorded the geridukafrom Vietnam describing one
species. Ranijitlet al (2015) revised Orientdicroplitis with two species
namelyM. pennatulaeandM. narendrani Gupta & Fernandez-Triana (2015)
reported four species @iolcogasterfrom India, namelyD. andamanensjs
D. duocolot D. longistriaandD. solitariumwith a key for the Indian species
of Diolcogaster Ranjithet al (2016) revised the genisilukawith a species

from South India.
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MATERIALS AND METHODS

Study area

The entire Kerala state is considered as the sanely (Fig. 1), as the
excellent environmental flora contributes to thgeict faunal habitat round the
year. Kerala has most of its biodiversity concdettaand protected in the
Western Ghats. 24% of Kerala is forested. The eonttatitudes correspond
to 8°18' and 12°48' whereas eastern longitudesespond to 74°52' and
77°22'. Geographically, Kerala can be divided itioee climatically well
defined regions, namely, the eastern highlands,ct@ral mid-lands, hill
terrains, the western lowlands, as well as the tabaglains. Kerala
experiences the humid equatorial tropic climatiadibon. With around 120
to 140 days of rains around the year, Kerala hastaropical climate which
determines the characteristic heavy rains, belgntprthe southwest summer
monsoon and northeast winter monsoon. Approximg@éBs of the rainfall
happens from June till August belonging to the Baeist monsoon, and the
rest from September till December belonging to Neast monsoon. Mean
annual temperatures range from 25.0°C to 27.5%@arcoastal lowlands and
20.0°C to 22.5°C in the eastern highlands.

Methods of collection
1. Net sweeping

Sweeping with the help of the net contributed he tmaximum
collection of microgastrines within the shortestdiperiod. There was a good
collection of diversified species with this methothe triangular shaped
frame of the net was connected to one end of thdlband the net was made

of cotton cloth. The important rule for sweepingsigch that the area should
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be selected with maximum vegetation diversity. Sweg was done

according to the rules described by Noyes (1982).
2. Rearing

The prime advantage of rearing is proper unded#tgnof the host,
which is comparatively tough in other collection thw@s. The suspected

hosts were shifted and transferred to emergence box
3. Malaise trap

Malaise trap looks like a tent. The insects gapped inside as they fly
into the sides of the trap. Further the insect 3awpwards to the killing
bottle containing 70% alcohol. The insects withtle killing bottle were

sorted out and transferred in to the vials later.
4. Yellow pan trap

The principle behind this method is that yellowotw attracts insects.
The tray is painted brilliant yellow inside, wheseaeutral colors like black
are painted outside. The tray is filled with detsrgmixed water to reduce the
surface tension. The collected insects were givéresh water wash before

getting transferred to alcohol.
Collecting equipments

The preliminary equipments for collection are espoirs, vials, forceps

and brush.
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Storage and Preservation
1. Unmounted material

The unmounted specimen should be stored in viagaming 70%
alcohol and refrigerated. Periodical preservativenge is mandatory in order

to prevent specimen damage.
2. Card mounting

The present work has adopted the principles lad/d by Noyes
(1982). Rectangular as well as triangular cardsewesed for mounting

specimens and the materials used are as follows.
a. Fine zero point brush
b. Entomological pins
c. Glue (water soluble)
d. Forceps
e. Mounting cards
Labeling

After mounting, labels were made permanent by iRgtink. Data

taken for labeling are as follows.
a. Scientific name
b. Name of locality where collected
c. Date of collection
d. Name of collector

e. Name of host (if available)
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Storing of mounted specimens

Insect boxes primed with naphthalene balls weeel tis store mounted

specimens, to prevent any fungal attack.
Observations and Measurements

All the collected specimens were identified, ddsaxt and redescribed.
The measurements of the examined specimens wege taith Leica DFC
295 camera attached with Leica S8 APO stereozooractrlar microscope
with 1-8x objectives. A series of images were takgnising Leica M 205A
microscope with automated multiple image captuggreset focal levels using
Leica DMC 2900 camera. Images of different focaklse were combined into
a single image using Leica Automontage Software7VAll images were
edited using Photoshop CS8 (Version 6.1) (Adobe)Itoc remove the
artifacts formed during the stack processing ad aglto standardize the

background colour.
Terminology

All the examined materials were deposited in Depant of Zoology,
University of Calicut, Kerala (DZUC). Terms for vgrvenation follow Eady
1974 and Achterberg (1979). Those for the morphplage as given in
Achterberg (1988) and Austin & Dangerfield (199293) and Harris (1979)
for integument sculpture. The term ‘median fieldftér Nixon, 1965) is used

to describe the delimited medial area of T2.

All the descriptions and diagnosis presented instioely do not have
the same pattern. It is only because of all theatdtars are not so important
to define the generic boundaries within the Micsigaae. In the character

matrices of the discussed microgastrine genera taex some fields denoted
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by “?” are the unknown character states in spdbiaisthis work has not been

able to study.
Statistical analysis

The alpha diversity of the species of the gensvanfKerala has been
studied. The alpha diversity was measured by caicig abundance and
dominance of the species examined during the sidldyndance is measured
using Shannon index and dominance is measured 8gmgson index. These
diversity indices are important tool for understagadrarity and commonness

of species in a community and community structure.
Shannon-Wiener index

Shannon index is used to characterize speciegsttiveamong the
community. It denotes both abundance and evenrfefg species present.
The typical value falls between 1.5-3.5 and ragglsater than 4. The value
increases, in accordance with the increase of epewhness, and evenness of
the community. So Shannon index is directly prapadl to abundance of

species in the area.
Simpson index

Since evenness and dominance are both sides @athe coin, their
measurements are complimentary. It is based oprtiteability by taking two
individuals draw randomly from a large communityigthbelong to the same
species. The value (D) ranges from zero to onee ldarersity and Simpson
index are inversely proportional, that means lowes value, higher the
diversity. The value can also be stated by subtrgdhe value of D with 1.
This makes more sense and represents dominance indiis case greater

the value greater the biodiversity. Here Simpsdman®on and dominance
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indices of seven genera are analyzed. The oth@rgeme excluded from the

analysis due to the negligible amount of colledpécimens.
ABBREVIATIONS AND MEASUREMENTS

Abbreviations of taxonomic characters

OOL : Ocello-ocular line

POL : Post-ocellar line

T1-T7 : Metasomal terga 1 to 7

Length : Length of head+ mesosoma+ metasoma

Abbreviations of museum

AEIC = American Entomological Institute, Gaindiev
BMNH = British Museum of Natural History, London.
BNHM = Bombay Natural History Museum, Mumbai.
CNC = Canadian National Collection, Ottawa.

DFRI = Department of Forest Research Instituehfadun.
DzuC = Department of Zoology, University of Caltc
HAU = Hunan Agricultural University, Hunan.

HNHM = Hungarian Natural History Museum, Budapest
IARI = Indian Agricultural Research Institute, lbie

IEBR = Institute of Ecology and Biological Resoes, Tokyo.
RMNH = National Natuurhistorisch Museum, Leiden.
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NBAII = National Bureau of Agriculturally Importaninsects,

Bengaluru.
NZSI = Zoological Survey of India, Kolkata, lradi
USNM = National Museum of Natural History, Washington, D.C
ZUH = Institute of Insect Sciences, Zhejiang University,

Hangzhou.
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GENERAL MORPHOLOGY OF
MICROGASTRINAE

Microgastrines are small dark coloured wasps sirging from 2-5
mm in length. Generally the body is black in coldut some microgastrines
have reddish brown or yellow coloured body. Compmgbeyes are grey or
blackish brown in color. Flagellomres are browryeliowish brown. In most
cases, wings hyaline and wing veins including gegoa are brown in
colour. Maxillary palp and tibial spur are yellow pale white in colour.
Normally ocelli are reddish or yellowish brown. @esitor sheath is black

and ovipositor is yellowish brown in colour.

Head: Head with flagellomeres are sixteen in numberg.(EA). Most of the
flagellomeres have two rows of placodes. Scapeicpednd flagellomere
measurements are important for species identifinatFig. 2B). Toruli and
occiput may be shiny or dull (Fig. 3A), smooth eulptured. Occiput and
face are with or without medial longitudinal cariffag. 2B). Apical margin

of clypeus is concave. Maxillary palp is alwaysrfsagmented.

Mesosoma: Most of the generic characters are present in soesa. It
consists of pronotum, mesoscutum, scutellum, prepod propleuron and
mesopleuron (Figs 3B & 4A). Presence or absengaeapgectal carina is one
of the main characters separating the gelusroplitis from Snellenius
Scutellar lunules may be wide or narrow with cratiohs (Fig. 3B).
Propodeum with or without areola, and some genem veith medial
longitudinal carina without even a trace of are@fag. 4B). Sometimes
numerous lateral carinae or transverse carinaes@ea along with medial
longitudinal carina (Fig. 4B). Generally mesoscutand scutellum are with

rugose or punctate sculpturing (Fig. 3B).
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Wings: Veins measurements are one of the main chardaotensicrogastrine
identification. Comparison of the length and widfipterostigma, 1-R1, vein
r, and 1CU-1 are the main veins using for measunén@-ig. 5A). Fore
wings with or without areolet, and the size andpghaf the areolet may vary
(Fig. 5B). It may be large or slit like, triangular quadrangular. Hind wings

with vannal lobe margin concave, convex or strawtit or without hairs.

Legs: Hind femur, tibial and basitarsal measurementsyparison of tibial
spur with basitarsal length are the main charadizken for identification
purposes. Length of hind coxa is another importaaracter for Tribe as well

as generic classification.

Metasoma: Metasoma with 1-7 tergites, without any sexuatrilsination
(Fig. 6B). The sculpturing pattern and comparisetwieen length and width
of first two tergites are the main character ddferes occurring among
microgastrines. T1 may be parallel sided, narrowipgsteriorly, or
rectangular (Fig. 6A). Spiracles are situated dertdergites. Hypopygium

may be sclerotised or membranous. Ovipositor mapbehort or long.
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OBSERVATION & RESULTS

KEY TO THE GENERA OF MICROGASTRINAE OF KERALA

Ovipositor sheath usually (95%) longer thanf he hind tibia
(Fig. 7A); sheath uniformly setose through OUL e..cccevvvvviiiiiinenne. 2

Ovipositor sheath almost always (99%) shaodrely protruding
much beyond the hypopygium (Fig. 19A); sheatven uniformly

setose, only with few hairs concentrated subadly...................... 6

Propodeum with a percurrent medial longitudinarirta, rarely with

diamond-shaped areola (Fig. 14D) ......cooiicceeeieiiieeeieeeeiiiiie e 3

Propodeum with distinct areola never with mediakina or confined

to the horizontal part of the propodeum apterio an areola (Fig.

T1 broad and widening posteriorly (Fig. 27D); T2lasg as or longer

than T3 (Fig. 7E); fore wing with large areolet.............. Microgaster

T1 parallel sided or narrowed posteriorly (FI®E); T2 shorter than

T3; fore wing without areolet if present small one.............. Choeras

T1 and T2 large, rectangular, rugose, occupyingreerdorsal surface
(Fig. 24E); T1 wider than long without apicomedditrough;
propodeum rugose (Fig. 24D) ........cooovivicmmmmmmeeeeeeeiiiiinnnn Exoryza

T1 and T2 variable; T2 subtriangular; T1 longkart wide without

apicomedial trough; propodeum not distinctly rugose.................... 5
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Inner margin of eyes converging posteriorly (FigB®, T2—T7 weakly
sclerotized apically (Fig. 26E); propodeum withdigtinct areola (Fig.
26D) it lllidops

Inner margin of eyes parallel; T2—T7 sclerotizgulcally (Fig. 9D);
propodeum with distinct areola (Fig. 12D) ....cccccvvvvennnn... Apanteles

TI-T3 heavily sclerotized and fused to form a cagwhich occupies

all or virtually all of dorsal surface of metasoffidg. 25A) ................ 7

TI-T3 not forming a carapace, or if rarely TI-h8avily sclerotized
and appearing carapace-like then these tergitesr r@cupying more

than about 3/4 of dorsal surface of metasoma @d8) ..................... 9

Head in lateral view relatively small compared wsthe of mesosoma
(Fig. 25A); fore wing without areolet (Fig. 25F)u-@ of hind wing

usually deeply sinuate..............uueiiiiicccccceeecee e Eornicia

Head in lateral view of normal size compared véitte of mesosoma
(Fig. 14A); fore wing with areolet (Fig. 14F); cu&f hind wing

Straight Or CUNVEd .......ccooeee e 8.

Metasomal tergites posterior to TI-T3 greatly remtl@and hidden
under carapace (Fig. 14F); fore wing areolet lgFjg. 14F); T1 with
small, acute horns baso-laterally (Fig. 14E); TZhwat most an

indistinct medial field; second metasomal suturepde............. Buluka

Metasomal tergites posterior to TI-T3 narrow astble dorsally (Fig.
21E); fore wing areolet small and slit-like (Fid.LR); T1 without small,
acute horns baso-laterally; T2 with well definedrnglate medial field

(Fig. 21E); second metasomal suture shallowDiolcogaster(in part)

Fore wing with areolet (Fig. 39F) ......cci oo 10
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10.

11.

12.

13.

Fore wing without areolet (Fig. 37F) .....omeevviiiiiiieeiieeeeiiiiieeen 13

Hind coxa large and usually much longer thah (Hig. 22A); fore
wing areolet slit like (Fig. 22F); first metasonwlture distinct; inner
hind tibial spur long, more than half of basitarsi® and T3
sculptured (Fig. 22E)......cccuviiiiieeiiieeeiiiiciieeee Diolcagiar (in part)

Hind coxa small, rarely longer than T1 (F3§A); fore wing areolet
triangular or quadrangular (Fig. 39F); first metasb suture indistinct;
inner hind tibial spur short less than half of basus; T2 and T3
SMOOLh (Fig. 39E) iiiiiiiiiiii i ereee e 11

Scutellum as long as mesoscutum and greatly pretbpgsteriorly over
Propodeum (Fig. 39C) ....ccoiiiiiiiiiiieeieeeeeme e Philoplitis

Scutellum shorter than mesoscutum, not prolongesteriorly over
propodeum (Fig. 39C) ..o 12

Prepectal carina usually complete and always dpeelmear anterior
end of precoxal groove (Fig. 39E); scutellar digawily sculptured
(Fig. 39C); mesoscutum heavily sculptured anteyjanbtauli usually
very deep (Fig. 39C); propodeum usually comprisshgrply angled

WO FACES oo e e e e Snellenius

Prepectal carina absent (Fig. 28D); scutellac d heavily sculptured
(Fig. 28C); mesoscutum heavily sculptured anteyrjarbtauli less well
developed or virtually absent (Fig. 30C); propodeewvenly curved

without sharply angled faces ..............commmvvvieeeeeeee Microplitis
T1 narrow, elongate 4x as long as wide (Fig. 41E)...Wilkinsonellus

T1 much wide, less than 2.5xas long as Wid€....c........coovvvvvvvnnnnnnn. 14
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14.

15.

Propodeum rugose (Fig. 19B); T1 strongly rugosealfs sided (Fig.
20D); T2 halfas long as T3.....cooviiiiiiiiiieeceeeiii e Cotesia

Propodeum smooth; T1 weakly sculptured, narrowamically; T2

(V2= 1 F=1 o] (TR 15

Propodeum smooth (Fig. 23D); T1 weakly narrowingtpgorly (Fig.
23E); T2 without antero-lateral elevated area (R8E); margin of
hind wing vannal lobe straight or slightly concakajrless; ovipositor

sheath setose apically..........ooooiiiiiiiiirie s Distatrix

Propodeum with a percurrent medial longitudireita and transverse
carina sub apically (Fig. 38D); T1 strongly narrogiposteriorly with
broad U-shaped depressed area at basally (Fig; 32Byith antero-
lateral elevated field (Fig. 38E); margin of hindng vannal lobe

convex and hairy; ovipositor sheath setose throughd\eoclarkinella
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GenusApanteles Foerster

ApantelesFoerster, 1862Verh. Natur.Ver. Preuss Rheinl. West9: 270. Type species:
MicrogasterobscurusNees, 1834.

UrogasterAshmead, 1898roc. Ent. Soc.Wash4:166. Type speciedirogaster vulgaris
Ashmead, 1900. Synonymized by Muesebeck (1920).

AllapantelesBrethes, 1916An. Mus. Nac. Hist. Nat. B. Aires27: 404. Type species:
Allapanteles cecidipiaBrethes, 1916. Synonymised by Muesebeck (1920).

Xestapanteles Cameron, 1910.Z. Naturw, 81:447. Type speciesXestapanteles
latiannulatusCameron, 1910. Synonymized by Muesebeck (1920).

Diagnosis

Head punctate; toruli smooth, shiny or aciculategef punctate with or
without medial longitudinal carina; mesoscutum pate with indistinct

notauli; anterior margin of metanotum with latesstiferous projections;
propodeum coarsely punctate to smooth with compteteapical areola,
without medial longitudinal carina; margin of himdng vannal lobe concave
or convex, sparsely setose; T1 longer than widelleh sided or narrowing
posteriorly, usually bearing a longitudinal apicipression medially; T2
wider than long with or without diverging sulci; ¥B87 smooth; hypopygium
large, pointed and bearing a series of longitudatiahe medially; ovipositor
sheath long and setose throughout; ovipositor strolbng gently decurved,
gradually tapered; short hypopygium without foldsially correlated with

short ovipositor.
Host : Microlepidoptera.
Distribution : Cosmopolitan.

Remarks: There are more than 882 species reported workeh\{f@¢rnandez-

Triana & Ward 2016). In this study, 26 species fbunKerala are dealt.
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KEY TO THE SPECIES OF APANTELES FOERSTER FROM

KERALA
1. Propodeum without costulae (Fig. 12B) .eeeiiiiiiiiiiiiiiiiiieiiieeeeiins 2
- Propodeum with costulae (Fig. 11D) ....ooceeiiiiiiieeeeeeii 10
2(1) Propodeum with apical areola; T1 punctate ccc.....ccoeeeeeeeeeveeviinnnnnnn. 3
- Propodeum with complete areola; T1 sculpturingalde.................. 7

3(2) Propodeum dull; mesoscutum coarsely pundfatg 12B); OOL as
long @s POL ....cooviiiiiiiiiiiic e, A. singaporensiS$zépligeti

- Propodeum shiny (Fig. 10E); mesoscutum sligptipctate; OOL less
tNAN IX POL .ottt sttt e eeeeeeeeees 4.

4(3) Areola apically ‘U’ shaped, rest punctatength of T1 1.31x its apical
width; scutellum punctate (Fig. 10F) ......... A. leptothecu€ameron

- Areola not ‘U’ shaped apically, rest rugose-patet length of T1

1.50x its apical width; scutellum smooth ..............ccccoiieiiiin, 5

5(4) Eye length 3.30x as long as malar spacenaatas long as fore wing

.......................................................................... A. javensiRohwer

- Eye length 4.80x as long as malar space; anténita-0.90x as long as

FOM@ WINQ i e e e e e eaaeees 6

6(5) Length of ovipositor more than 2x as longhasd tibia; length of
antenna 0.70x as long as body; length of hind t®h&0x its width;
outer tibial spur 0.50x as long as basitarsus....cc.......cooevvvvvvviiiineeeenn.
..................................................................... A. araeceriwilkinson
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7(2)

8(7)

9(7)

Length of ovipositor less than 2x as long agltihia; antenna as long
as body; length of hind tibia 6.30x its width; autieial spur as long as

basitarsus ........cccccvieiiiie e eeememe e A. importunusdVilkinson

Scutellar lunules wide; pterostigma 3x asgl@as wide; hind femur

3.60X @S 10NQ @S WIAE ....uiiiiiiiiiieeeet e 8

Scutellar lunules narrow; pterostigma less thana8 long as wide;

hind femur 1.30— 3x as long as Wide .......ccceeeeviiiiiiiieiinieeeiiee, 9

Ovipositor less than 2x as long as hind tibienna 0.80x as long as
fore wing; occiput smooth, shiny; length of mesoadlmOx its height;
eye length 4x as long as malar SPACe ... . eeerreiiineeeeeeeeeiiiinn.
.................................................................... A. tachardiaeCameron

Ovipositor more than 2x as long as hind tibiateana as long as fore
wing; occiput punctate; length of mesosoma 1.2@x height; eye
length 3.30x as long as malar SPaCe ......ccccceeeiiieiieeeiiiieiiiiiiiiieeeeeen,
..................................................................... A. tasmanica&Cameron

T1 aciculate; scutellum shiny, sparsely patect(Fig. 8B); antenna
0.75x as long as body; length of hind femur 1.3®%ag as hind tibia;
outer tibial spur 0.61-0.70x as long as hind besis propodeal

areola closed basally ..........ccoooooeivicemeeeennnn. A. calycinaeWilkinson

T1 rugose-punctate; scutellum dull, coarsely patec (Fig. 8F);
antenna 1.11x body; length of hind tibia 2.80xviislth; outer tibial
spur 0.40x as long as hind basitarsus; propodealaapbpened basally

............................................................... A. grandiculuswilkinson

10(1) Propodeal areola acutely angled apicallywitmerous, strong lateral

(o 10| T T S A. opacugAshmead)

33



- Propodeum without apically angled areola andrddtearina absent or

................................................................................................... 12
- Antennal.0-1.20x longer than or equal to bodwltadull, coarsely
ACICUIALE . ooeeie e e aanas 18

12(11) T1 rugose-striate; width of head 1.80-1.@89xength in dorsal view

.......................................................................... A. expulsu§urner

- T1 sculpturing variable; width of head more tHaA0x its length in

OISAl VIBW ...ttt 13
13(12) Frons punctate; eye length less than 4aragds malar space ........ 14
- Frons rugose or aciculate; eye length more thragqaal to 4x as long

AS MAIAI SPACE ....ceevviiiiiiie e et e e 17.
14(13) T1 punctate; propodeum with weak areola. .........ccccceeeeeveveeivinnnnnnnn.

............................................... A. pongamiaé&sumodan & Narendran
- T1 rugose-punctate; propodeum with complete areol.................. 15

15(14) Margin of hind wing vannal lobe slightly a@x; notauli distinct (Fig.

9F); hind tibial spurs yellow ..................... A. hyposidraeNilkinson
- Margin of hind wing vannal lobe concave; notandlistinct; hind tibial
SPUIS WHITE . e 16

16(15) T2 smooth with diverging sulci; vein 1-R111x as long as
pterostigma; head width 1.80x its length in dorgi@w; face with
medial longitudinal Carina .............cooiiccceeeeeeiiiiic e

............................................................. A. euproctisiphagushmad
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- T2 rugose without diverging sulci; vein 1-R1 1x32as long as
pterostigma; head width 2x its length in dorsalwidace without
medial longitudinal Carina .............cooiimeeceeeeii e

.................................................... A. azollaeSumodan & Narendran

17(13) Ovipositor as long as hind tibia; propodewith strong costulae;
frons aciculate; antenna 0.80x as long as body; @QQDx POL; T2
with diverging sulci; propodeal areola closed bigsal.........................

..................................................................... A. taragamaeé/iereck

- Ovipositor 2.40x as long as hind tibia; propodewitin weak costulae;
frons rugose; antenna 1.10x as long as body; OO®DxOPOL; T2
without diverging sulci; propodeal areola openesidlg .....................

................................................................... A. bambusa&Vilkinson

18(11) Propodeum with laterally diverging carin@8:-T7 rugose (Fig. 11F)

.......................................................................... A. parasaeRohwer
- Propodeum without laterally diverging carina8-T7 smooth ........ 19

19(18) Occiput with a medial longitudinal carinappodeum smooth ............

..................................................................... A. stantoni(Ashmead)

- Occiput without medial longitudinal carina; prajgum with various

Y010 ][ ] LU =P 20

20(19) T1 with medial longitudinal carina; lengtheye more than 6x as long

as malar SpPace ........cccceeeiiiieeiiiiiiieeeeeeeieens A. hemithea&Vilkinson

- T1 without medial longitudinal carina; length eye less than 6x as

lONg @S Malar SPACE .....cevvviiiii e 21

21(20) Antenna as long as body length; length ol 'BDx its apical width ....
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- Antenna 0.70-1.10x as long as body; length ofl’'®D-3x as long as
itS apical WIAth..........ooiiiii 23.

22(21) Length of mesosoma 1.50x its width; lengtthiad femur more than
3x its width; length of hind tibia less than 4x #adth; scutellar
lunules wide; face with medial longitudinal carina..............cccc..uue.....

............................................................... A. machaeraligVilkinson

- Length of mesosoma 1.70x its width; length ofdhiemur less than 3x
its width; length of hind tibia more than 4x itsdith; scutellar lunules
narrow; face without medial longitudinal carina...............cc.............

...................................................................... A. hasoraeNilkinson

23(21) Occiput punctate; T1 rugose-striate; saueltugose-striate ..............

................................................................ A. valvulaeRao & Kurian
- Occiput smooth; T1 sculpuring variable; scutellpomctate ............ 24

24(23) Face without medial longitudinal carina;ipat dull, slightly concave

IN dOrsal VIEW ........ooovviiiiiiiiii e A. ricini Bhatnagar

- Face with medial longitudinal carina; occiputrshistraight in dorsal

25(24) Propodeum punctate; eye length less tha@x3as long as malar
space; width of head 2.50x its length in dorashwyid?2 punctate
without diverging SUICH ...........uuueiiii i

............................................ A.. munnarensiSumodan & Narendran

- Propodeum rugose; eye length more than 3.80lorg as malar
space; width of head 1.70x its width in dorasl vié2 smooth with

diverging SUICH ......cceviiiiiiiiie e A. agilis (Ashmead)
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Character matrix for species ofAPANTELES

1. Head width & length: O; equal to or more than 2, less than 2x
2. Toruli sculpturing: 0; aciculate 1; smooth,rsh2; punctate

3. OOL: POL: 0; less than 1, 1; more than 1, 2rakq

4. Frons sculpturing: O; punctate 1; aciculateugpse 3; rugose-striate 4;

rugose-punctate
5. Scutellar lunules: 0; narrow 1; wide
6. Propodeal costulae: 0; with costulae 1; withumstulae

7. T1 sculpturing: 0; punctate 1; rugose-puncateigulose 3; rugose-

striate 4; aciculate
8. Face: 0; with medial carina 1; without mediatina
9. Propodeal areola: O; closed basally 1; opeasdlly
10. T2: 0; with diverging sulci 1; without divergy sulci

11. Notauli: O; distinct 1; indistinct
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Coding of the characters and their status for thegecies ofApanteles

Species/characters

1 2 3 45 6 7 8 9

10

Apanteles agilis
Apanteles araeceri
Apanteles azollae
Apanteles bambusae
Apanteles calycinae
Apanteles
euproctisiphagus
Apanteles expulsus
Apanteles grandiculus
Apanteles hasorae
Apanteles hemitheae
Apanteles hyposidrae
Apanteles importunus
Apanteles javensis
Apanteles leptothecus
Apanteles machaeralis
Apanteles munnarensis
Apanteles opacus
Apanteles parasae
Apanteles pongamiae
Apanteles ricini
Apanteles singaporensis
Apanteles stantoni
Apanteles tachardiae
Apanteles taragamae
Apanteles tasmanica
Apanteles valvulae
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Treatment of species

Apanteles agilis (Ashmead)
(Figs 7A & B)

Pseudapanteles agilsshmead, 190%roc. U.S. Nat. Mus28: 969. Female (USNM).
Apanteles agiligVilkinson, 1928 Bull. Ent. Res 19: 130; Nixon, 196Bull. Br. Mus. Nat.
Hist. (Ent.), 21(1): 22.

Apanteles hidaridisRohwer, 1922.Treubig 3: 54. Female (USNM) Synonymized by
Wilkinson (1928).

Redescription

Female Length 2.41 mm, antenna 2.41 mm, fore wing 2.30, ravipositor
0.69 mm.

Head: Width of head 1.70x its length in dorsal viewnd¢h of face 0.60x its
width; face punctate with a medial carina; clyppusactate, setose; maxillary
palp four segmented; eye length 3.60x malar spaedgex, temple, frons
punctate, setose; occiput smooth, shiny, straighddrsal view; toruli dull
coarsely aciculate; OOL 1.04x POL; antenna as mbody; length of scape
1.30x its width; length of pedicel 0.80x its widtlhength of first flagellomere
2.60x its width; length of second flagellomere@ &s width.

Mesosoma Length of mesosoma 1.42x its height, 2.51x ag las head;
mesoscutum coarsely punctate, setose; scutellaresinwide crenulated;
scutellum sparsely punctate; notauli indistinchgdeuron punctate, coarsely
setose; mesopleuron punctate antero-ventrally, #maqmstero-dorsally;
metapleuron smooth; propodeum with strong areastutae, lateral carinae,
rest coarsely rugose; length of pterostigma 2.&xnaximum width; vein 1-
R1 1.50x as long as pterostigma; vein r 1.21x ag s width of pterostigma;

margin of hind wing vannal lobe concave, sparsefose; length of hind

39



femur 3.20x its width; length of hind tibia 6.72% width; length of basitarsus
4.30x its width; outer hind tibial spur 0.42x aadoas hind basitarsus.

Metasoma T1 parallel sided, sparsely punctate, smoothpaixal.43x its

width; length of T2 0.30x its apical width with @ikging sulci; T3 1.21x

longer than T2; T2-T7 smooth; ovipositor sheatlbsstovipositor as long as
hind tibia.

Colour: Body black except ocelli, pterostigma, wing veinwn; wings
hyaline; apex of fore femur, fore tibia, basal hiinla, ovipositor yellow;

base of fore femur reddish brown; tibial spur white

Male: Unknown.

Host: Hidari irava Moore (Hesperiidae)

Distribution : India (Kerala), Indonesia, Manila, Philippineseiham.

Material examined: 1F, India, Kerala, Kovalam, Narendran, 24.ii. 298F,
India, Kerala, C.U.Campus, Rema, 3.vi. 1993; 1HjdnKerala, Karimpuzha,
Narendran, 12.xii.1990; 1F, India, Kerala, AnakkatSumodan, 7.i.1989
(DZUC).

Discussion

The specied\. agilisshows close resemblence wih munnarensig having
aciculate nature of frons and wider scutellar lesulbut differs fromA.
munnarensisn having T2 with diverging sulci (T2 without dikgeng sulci in
A. munnarensjs This species also shows similarity with parasae in
having indistinct notauli and wider scutellum, lsitows differences witi.
parasaein the following features, like T1 parallel sidespharsely punctate
(T1 wider at apex, rugose-punctateAn parasag¢ and ovipositor sheath as

long as hind tibia (iA\. parasaeovipositor sheath shorter than hind tibia).
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Apanteles araeceri Wilkinson

(Figs 7C & D)

Apanteles araecehVilkinson, 1928Bull. Ent. Res 19: 118. Female (BMNH).
Apanteles aracenVilkinson, Gupta, 1957nd. J. Ent, 19: 163; Nixon, 1963ull. Br. Mus.
Nat. Hist., Ent. Suppl2:76.

Redescription

Female Length 2.30 mm, antenna 1.51 mm, fore wing 2.20, ravipositor
1.20 mm.

Head: Head 1.90x as wide as long in dorsal view; facecpate, setose,
length of face 0.81x its width; clypeus sparselngiate, setose; eye 4.81x as
long as malar space; vertex transversly striatejpte rugose-punctate,
coarsely setose; frons rugose-punctate, sparsklgeseocciput smooth; toruli
smooth, shiny; OOL 0.80x POL; antenna 4.40x as mmfead, 0.72x as long
as body; length of scape 1.21x its width; lengthpetlicel 0.61x its width;
length of first flagellomere 2.50x its width; lehgbf second flagellomere
2.60x its width.

Mesosoma Length of mesosoma 1.50x its height, 2.91x ag las head;
mesoscutum coarsely punctate, sparsely setosegllacutunules wide,
crenulated; scutellum smooth, shiny; notauli indidt propleuron punctate;
mesopleuron punctate, setose antero- ventrallypgoeum with a well
developed areola in the apical half and a medmgitadinal carina at basal
half, rest rugose-punctate; length of fore wingl.8ts maximum width;
length of pterostigma 2.22x its maximum width; farig vein 1-R1 1.40x as
long as pterostigma; vein r 0.80x as long as wadtpterostigma; margin of
hind wing vannal lobe concave, hairless; lengtthiofl femur 3x its width;
length of hind femur as long as hind tibia; lengthind tibia 3.80x its width;

outer tibial spur 0.50x as long as basitarsus.
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Metasoma Length of T1 1.50x its apical width, punctate; pinhctate, 0.20x
as long as T1, with diverging sulci; T3 2.11x asgas T2; T3—T7 smooth;

ovipositor 2.42x as long as hind tibia.

Colour: Body black except eyes grey; wing veins, ovipwsifore tibia, fore
tarsi yellow; mid tibia, mid tarsi, basal half oind tibia yellowish brown;

tibial spur white; hypopygium reddish brown.
Male: Unknown.

Host: Araecerus fasciculatuBe Geer (Anthribidae)
Distribution : India (Kerala), Indonesia, Malaysia.

Material examined: 1F, India, Kerala, C.U.Campus, Rema, 5.xii.1993
(DZUC).

Discussion

This species shows differences from the Wilkinsq©%28) description in the
following characters, transverse carina from thexapf medial longitudinal
carina absent on propodeum, but in the descriptibrwilkinson (1928)
propodeum with transverse carina present whichhrgato the lateral carina
of areola giving a closed appearance. This spetiew/s close resemblance
with A. importunusin having propodeum without costulae and notauli
indistinct, but shows differences like wing veinsllgwish brown (inA.
importunushyaline) and eyes grey (eyes blackish browd\inmportunug

Other differences are mentioned in the key.
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Apanteles azollae Sumodan & Sevichan
Apanteles azolla8umodan and Sevichan, 1989Ecobiol, 1 (4): 319 Female (RMNH).
Diagnosis
Female Length 3 mm, antenna 2.30 mm, fore wing 2.70 mm.

Head width 2x as long as its length in dorsal viéace punctate, setose
without medial longitudinal carina; clypeus punetasetose; ocelli shiny;
eyes glabrous; eye length 3.51x malar space;wedarsely punctate, setose;
frons punctate; occiput smooth, shiny; toruli shimgiculate; OOL 0.80x
POL; maxillary palp with four segments; mesoscutaoarsely punctate;
scutellar lunules broad, crenulated; scutellum sggrpunctate; propleuron
punctate; mesopleuron punctate, setose anteroallgntsmooth postero-
dorsally; propodeum rugose-punctate with strongolarewithout lateral
carina; metapleuron punctate, setose, shiny, aeuil fore wing 1.21x as
long as antenna; fore wing vein 1-R1 1.30x as laagpterostigma; vein r
slightly longer than width of pterostigma; margihlond wing vannal lobe
concave, sparsely setose; T1 rugose-punctate, 280gng as its width at
apex, parallel sided; T2 rugose, without divergsudci; T3 1.70x as long as
T2; T3—T7 smooth; ovipositor sheath longer thardHihia.

Colour: Body black, except ocelli reddish brown; antennaegulae,
pterostigma, wing veins dark brown; hind leg, ogpar yellow; tibial spurs

white; hind tarsi yellowish brown.
Male: Unknown.
Host: Unknown.

Distribution : India (Kerala).
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Remarks: This diagnosis is based on the original desamptSumodan &
Sevichan 1989.

Discussion

This species shows similarity with. euproctisiphagus the characters like
OOL 0.80x POL and eye length 3.50x malar spacejtlstiows differences

from A. euproctisiphagus the characters mentioned in the key.

Apanteles bambusae Wilkinson

(Figs 7TE & F)

Apanteles bambusa#ilkinson, 1928Bull. Ent. Res 19:129. Female (BMNH).
Apanteles bambusa#ilkinson, Beeson & Chatterjee, 193md. For. Reg 1: 110.
Apanteles bambusa#ilkinson, Nixon, 1967.Bull. Br. Mus. Nat. Hist. (Ent.21(1): 24.

Redescription

Female Length 2.20 mm, antenna 2.10 mm, fore wing 1.80, ravipositor
0.70 mm.

Head: Width of head 2x its length in dorsal view; fanggose-punctate,
without medial longitudinal carina; length of fabe91x its width; clypeus
punctate, sparsely setose; eyes glabrous; eyehldigdx malar space; vertex
and temple punctate, setose; frons rugose; ocsipabth, shiny; toruli shiny,
sparsely aciculate; OOL 0.90x POL; maxillary pahoirf segmented; antenna
1.20x as long as body, 6.80x as long as head;Hesfgicape 1.30x its width;
length of pedicel 1.10x its width; length of fiftdgellomere 2.80x its width;

length of second flagellomere 3x its width.

Mesosoma Length of mesosoma 1.51x its width, 2.71x as lasghead;
mesoscutum coarsely punctate, setose; scutelladelsinvide, crenulated;

scutellum shiny; notauli indistinct; propleuron, sopleuron and metapleuron
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coarsely punctate, setose; propodeum with welelbged areola, open at
base, without lateral carina; length of fore wingit8 maximum width; length
of pterostigma as long as its maximum width; foiegwein 1-Rs as long as
breadth of pterostigma; margin of hind wing vantade slightly convex,
sparsely setose; length of hind femur 2.90x itsthyidength of hind tibia
3.80x its width; outer tibial spur 0.51x as longhasd basitarsus; length of
basitarsus 4.30x its width.

Metasoma Metasoma 0.91x as long as mesosoma; length of.3Qx its
width, parallel sided, rugose-striate; T2 rugoséhvdiverging sulci; T3—-T7

smooth; ovipositor 2.40x as long as hind tibiapogitor sheath setose.

Colour: Body, ocelli black; fore and mid leg, hind trocier, ovipositor
yellow; tibial spur white; pterostigma, wing veirfere and mid coxae dark

brown.

Male: Unknown.

Host: Cosmopteryx bambusaéeyrick (Cosmopterygidae)
Distribution : India (Bihar, Kerala).

Material examined: 1F, India, Kerala, Valayar, Sumodan, 27.ii.198%;,

India, Kerala, Kayamkulam, Sumodan, 21.ii.1989; 1Rdia, Kerala,
Pathiramanal, 14.iv.1990; 1F, India, Kerala ,Vaaka&bumodan, 26.ii.1989;
1F, India, Kerala, Neyyar dam, Sumodan, 29.ii.1@38UC).

Discussion

This species has close resemblence withtaragamaefor the following
characters, wider scutellar lunules and aciculiay toruli, but it differs for
the characters, ocelli black (ocelli yellowAntaragamag, T2 with diverging

sulci (T2 without diverging sulci irA. taragamag and other characters
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mentioned in the key. This species also shows aiityl with
A. araeceriin having smooth, shiny toruli and wider scutellanules,
however it differs in having the characters, pragaidareola with costulae
(propodeal areola without costulae An araecer) and frons rugose (i\.

araecerifrons rugose-striate).

Apanteles calycinae Wilkinson
(Figs 8A & B)

Apanteles calycina@/ilkinson, 1928Bull. Ent. Res 19:113. Female (BMNH).

Apanteles calycinaeVilkinson, Beeson & Chatterjee, 19339nd. For. Rec 1. 110;
Bhatnagar, 1950nd. J. Ent, 10: 186; Nixon, 1963ull. Br. Mus. Nat. Hist. (Ent.)
Suppl, 2: 175.

Redescription

Female Length 2 mm, fore wing 1.90 mm, antenna 1.51 mwipositor 0.80

mm.

Head Width 1.61x its length in dorsal view; face puatet setose without
medial longitudinal carina; length of face 0.70x width; clypeus coarsely
punctate; eye 5.56x as long as malar space; veirnexs punctate, setose;
toruli sparsely punctate; occiput smooth, shiny; LO@70x POL; antenna
0.81x as long as body; length of scape 0.91x itkhyilength of pedicel 0.60x
its width; length of first flagellomere 2.92x itsidth; length of second

flagellomere 2.80x its width.

Mesosoma Length of mesosoma 1.51x its width, 2.70x as lasghead,;
mesoscutum punctate; scutellar lunules narrow,utaged; scutellum shiny,
sparsely punctate; notauli indistinct; propleurorparsely punctate;
mesopleuron punctate anteriorly, smooth, shiny grasty; metapleuron

polished; propodeum with areola, closed basallyheut lateral carina,
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costulae; length of fore wing 2.61x its maximum thidength of pterostigma
2.60x its maximum width; fore wing vein r as long BRs; margin of hind
wing vannal lobe concave without hairs; length embir 1.31x its width;
length of hind tibia 5.80x its width; length of liassus 5x its width; tibial

spur 0.60x as long as basitarsus.

Metasoma Apical length of T1 1.91x its width, aciculatearrowed at apex;
T2 with diverging sulci; T3 1.80x as long as T2;-TZ smooth, shiny;

ovipositor as long as hind tibia.

Colour: Body black except eyes grey, ocelli reddish browterostigma,
wing veins dark brown; fore and mid tarsi, hind tenrbasal half of hind tibia

ovipositor yellow; hind tarsi yellowish brown.
Male: Unknown.

Host: Unknown.

Distribution : India (Kerala), Vietnam.

Material examined: 2F, India, Kerala, C.U.Campus, Rema 23.iii.192B;
India, Kerala, Mohana, 20.iii.1995; IF, India, KlexaC.U.Campus, Veena,
11.ii.2011; 1F, India, Kerala, C.U.Campus, Rema;.1®94; 1F, India,
Kerala, Wayanad, Gopi, 23.i.1995; 1F, India, HKaraKayamkulam,
Narendran, 9.ii.1989; 1F, India, Kerala, Kazhakkaoi, T.C. Narendran, 25.
ii. 1989 (DZUC).

Discussion

Apanteles calycinaés close toA. grandiculushaving face without medial
longitudinal carina and propodeum without costulad, it shows differences
which are mentioned in the key. This species alsmws similarity toA.

hemitheaan the following features like length of body afmte wing almost
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equal and length of mesosoma 1.50x its width. Trenndifferences are
ovipositor as long as hind tibia (l. hemitheaevipositor 0.60x as long as
hind tibia) and length of T1 more than 1.50x itslthi (length of T1 less than
1x its apical width iPA. hemitheap

Apanteles euproctisiphagus Ahmad

Apanteles euproctisiphagégimad 1945. Ind. J. Ent, 7:10. Female (IARI).
Apanteles euproctisiphagdshmad, Bhatnagar, 195hd. J. Ent, 10: 168; Rao & Kurian,
1950.Ind. J. Ent, 12:183.

Diagnosis
Female Length 2.60 mm, antenna 1.90 mm, fore wing 2.44. m

Width of head 1.80x its length in dorsal view; fgmenctate with a medial
longitudinal carina; frons, vertex, temple, punetatoruli shiny sparsely
aciculate; eye length 3.50x malar space; OOL 0.8@L; propleuron
punctate, mesopleuron punctate antero-ventrallyposim postero-dorsally;
metapleuron smooth; propodeum areola without |atenana; fore wing vein
1-R1 1.10x as long as pterostigma; T1 ruguloseytleBx its apical width; T2
with diverging sulci, 0.61x as long as T1; T3 1.5 long as T2; T2-T7

smooth.

Colour: Black and shiny body except ocelli, T1, T2, T8jpositor reddish
brown; pterostigma, wing veins brown; tibial spwhkite; hind femur, basal

part of hind tibia yellow.
Male: Unknown.
Host: Euproctis lunatawWalker (Erebidae)

Distribution : India (Kerala).
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Remarks: This diagnosis is based on the original desaipfhmad 1946.
Discussion

This species shows close resemblence Withyposidraan having aciculate
nature of toruli and OOL 0.80x as long as POL,differs in having T1 2x its
apical width (inA. hyposidraeT1l 1.20x its apical width) and face with a
medial longitudinal carina (il. hyposidradongitudinal carina absent). This
species also shows similarity with agilisin having eye length 3.50x as long
as malar space, face with medial longitudinal @rirhe differences with the
same species are OOL 0.80x POL Ainagilis OOL 1.40x POL), vein 1-R1

0.80x as long as pterostigma Anagilis1.10x as long as pterostigma).

Apanteles expulsus Turner

(Figs 8C & D)

Apanteles expulsuBurner, 1919Trans. Ent. Soc. LondpB846. Female (BMNH).
Apanteles exulsu$urner, Wilkinson, 1928Bull. Ent. Res 19: 125; Weber, 1953roc.
Hawai. Ent. Sog 15(1): 128; Nixon, 196 Bull. Br. Mus.Nat. Hist (Ent,)21(1): 27.

Redescription

Female Length 2 mm, antenna 1.60 mm, fore wing 2 mm,positor
0.12 mm.

Head: Width 1.70x its length in dorsal view; face spdyspunctate, setose
without medial longitudinal carina; length of fa6e80x its width; clypeus
sparsely punctate, setose; eyes glabrous; ey¢hl&xgmalar space; vertex
coarsely punctate, setose; frons with a mediahaarcciput rugose; toruli
shiny, sparsely aciculate; OOL 0.60x POL; maxillgaip four segmented;
antenna 0.81x as long as body; length of scapex(tg0Owidth; length of

pedicel 1.10x its width; length of first flagellomee2.81x its width; length of

second flagellomere 2.90x its width.
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Mesosoma Length of mesosoma 1.41x its height, 2.62x ag) las head;

mesoscutum coarsely punctate, setose; scutelladelsirbroad, crenulated;
scutellum sparsely punctate, setose; notauli imdiStpropleuron punctate,
shiny; mesopleuron, shiny, punctate, setose awemtrally, smooth postero-
dorsally; propodeum with strong areola, weak ldteasina, basally punctate,
shiny and smooth at apex; fore wing as long as ptahgth of fore wing

2.50x its maximum width; length of pterostigma X5 maximum width;

fore wing vein 1-R1 1.10x as long as pterostigmalthvof pterostigma as
long as vein r; margin of hind wing vannal lobe wex setose; length of
hind femur 3.50x its width; length of hind tibia7@x its width; outer hind
tibial spur 0.40x as long as hind basitarsus; lengft basitarsus 3.80x its
width.

Metasoma T1 rugose-striate, wider apically, median lengtjual to apical
length, 1.10x its apical width; width of T2 3x length, aciculate; T3 1.30x as
long as T2; T3—T7 smooth; ovipositor 0.20x as lasghind tibia; ovipositor

sheath short, setose.

Colour: Black except mandibles, basal flagellar segmentsi and hind
trochanter yellowish brown; ocelli reddish browigial spurs white; hind

femur and tibia, fore and mid leg (except coxad{pye

Male: Length 1.90 mm. Characters same as that of female
Host: Anticarisa irrorataFabricius (Noctuidae)

Distribution : China, India (Kerala), Sri Lanka, Vietnam.

Material examined: 4F, India, Kerala, C.U.Campus, Rema, 20.vi.1995
(DZUC).
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Discussion

This species shows similarity witA. pongamiaein many characters, but
differs in the following characters like eye lendilk malar space ( ir.
pongamiae eye length 3.50x malar space) and face without iahed

longitudinal carina (iA. pongamiadace with medial longitudinal carina).

Apanteles grandiculus Wilkinson

(Figs 8E & F)

Apanteles grandiculugV/ilkinson, 1929Bull. Ent. Res 20: 110. Female (BMNH).
Apanteles grandiculu§Vilkinson, Nixon, 1965Bull. Br.Mus. Nat. Hist.(Ent.) Suppl2:
166.

Redescription

Female Length 2.70 mm, antenna 3 mm, fore wing 2.90 romipositor
0.40 mm.

Head: Width 1.90x its length in dorsal view; face puate setose without
medial longitudinal carina; length of face 0.70x width; clypeus punctate,
setose; ocelli shiny; eyes glabrous; length of ®yenalar space; vertex, frons
coarsely punctate, setose; occiput smooth; torabah, shiny; OOL 0.70x
POL; antenna 1.10x as long as body; first flage#om®.75x its width; length

of second flagellomere 4x its width; maxillary pé&tur segmented.

Mesosoma Length of mesosoma 1.41x its width, 3x as long haad,;
mesoscutum, scutellum coarsely punctate, scutellarules narrow,
crenulated; notauli indistinct; propleuron punctathiny; mesopleuron
punctate, setose antero-ventrally, smooth postersaily; metapleuron
smooth; propodeum with areola opened basally, segtropodeum rugose,
lateral carina absent; fore wing 1.10x as long @$yblength of pterostigma

2.50x its maximum width; fore wing vein 1-R1 1.68x long as pterostigma,;
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width of pterostigma equal to vein r; margin of dhinving vannal lobe
concave, setose; hind coxa punctate, dull, setesgth of femur 2.80x its
width; length of hind tibia 5.80x its width; lengtf basitarsus 5x its width;

tibial spur 0.40x as long as basitarsus.

Metasoma T1 rugose-punctate, narrowed apically, 1.80x0ag las its apical
width; T2 with diverging sulci; T3 1.41x as long d%; T2-T7 tergites
smooth, shiny; ovipositor 0.50x as long as hitbehati ovipositor sheath short,

setose throughout.

Colour: Body black except ocelli, ovipositor yellow, péstigma, wing veins

reddish brown, hind trochanter dark brown.

Male: Unknown.

Host: Unknown.

Distribution : China, India (Kerala, Meghalaya), Vietham.

Material examined: 1F, India, Kerala, Shertallai, Sumodan, 27.ii9;98F,
India, Kerala, Valayar, Sumodan, 27.i.1989; 1F, DIN, Kerala,
Kayamkulam, Sumodan, 2.ii.1989 (DZUC).

Discussion

This species shows similarity witA. tasmanicain having characters like
punctate frons, propodeum without costulae and feitleout medial carina.
However it differs in having scutellar lunules rawr (wide inA. tasmanicg
T1 rugose-punctate (iA. tasmanical 1 punctate) and T2 with diverging sulci
(T2 without diverging sulci inA. tasmanica The species also shows
similarity to A. calycinaein having indistinct notauli and diverging sulai o

T2. The main differences are mentioned in the key.
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Apanteles hasorae Wilkinson

(Figs 9A & B)

Apanteles hasora@/ilkinson, 1928Bull. Ent. Res 19: 146. Female (BMNH).
Apanteles hasora@/ilkinson, Thompsonl953.Host. Par. Cat 2: 66.
Apanteles hasoradVilkinson, Nixon, 1967Bull.Br. Mus. Eat. Hist., (Ent.R1(1) :14.

Redescription

Female: Length 2 mm, antenna 2 mm, fore wing 2.10 mm, asifor 0.90

mm.

Head: Width of head 2x its length in dorsal view; facearsely punctate,
setose with out medial longitudinal carina; lengthface 0.90x its width;
clypeus sparsely punctate, setose; ocelli shings eglabrous; vertex, frons
punctate, setose; occiput smooth; toruli dull, sebr aciculate; antenna as
long as body; length of scape 1.30x its width; tengf pedicel 1.40x its
width; length of first flagellomere 2.71x its widtHength of second

flagellomere 2.91x its width.

Mesosoma Length of mesosoma 1.71x its width, 3x as long haad,;
mesoscutum coarsely punctate, setose, with a fagdial carina; scutellar
lunules narrow, crenulated, scutellum coarsely fatec setose; notauli
indistinct; propleuron sparsely punctate, dull; omeuron punctate antero-
ventraly, smooth and shiny postero-dorsally; prauod with well developed
areola and carina; transverse and medial carinangbength of fore wing
2.50x its maximum width; length of pterostigma@lts maximum width;
length of vein r 1.30x width of pterostigma; veirR1 1.51x as long as
pterostigma; margin of hind wing vannal lobe corgasetose; length of hind
femur 2.91x its width; length of hind tibia 6.60s iwidth; outer tibial spur
0.60x hind basitarsus; length of basitarsus 4.20width.
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Metasoma Apical length of T1 1.51x its width, narrowing gteriorly; T2
sparsely punctate, setose; T3—T7 smooth; lengtlovgiositor 1.50x hind
tibia.

Colour: Body black except wing veins, pterostigma browhial spur pale

whitish yellow; ocelli, base of hind tibia brownidhack; basal half of hind

femur, hind tibia yellowish brown.

Male: Unknown.

Host: Hasora mixtaMabille (Hesperiidae)
Distribution : India (Kerala), Indonesia, Java.

Material examined: 1F, India, Kerala, Valanchery, Veena, 23.vi.2012
(DZUC).

Discussion

This species resembles wi#h machaeralidor the characters, frons punctate
and toruli aciculate and the main differences aentined in the key. This
species also has similarity with. bambusador the following characters,
length of femur 2.90x its width, length of T1 1.5fx apical width and it
differs from A. bambusaen having the following characters like length of
ovipositor less than 1.50x hind tibia @#n bambusadength of ovipositor less
than 2.40x hind tibia), length of fore wing 2.5@x width (length of fore wing
3x its width inA. bambusae
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Apanteles hemitheae Wilkinson

(Figs 9C & D)

Apanteles hemithea#’ilkinson, 1928Bull. Ent. Res 19: 124. Female (BMNH).
Apanteles hemithea®/ilkinson, Thompson, 1953ost. Par. Cat 2:66; Mehra & Sah,
1966.Ind. J. Ent, 28: 349; Nixon, 196 Bull. Br. Mus. Eat. Hist. (Ent.)21(1): 31.

Redescription

Female Length 1.60 mm, antenna 1.70 mm, fore wing 1.60, ravipositor
0.30 mm.

Head: Width 1.70x as its length in dorsal view; facenptate, shiny, coarsely
setose with a faint medial longitudinal carina;gémof face 0.90x its width;
clypeus punctate; eye length 7x as long as malacespvertex coarsely
punctate, setose; occiput smooth; toruli coarselgudate, dull; OOL 1.05x
POL; length of scape 0.80x its width; length of ipetd0.90x its width; length
of first flagellomere 2.30x its width; length ofcend flagellomere 2.61x its
width.

Mesosoma Length of mesosoma 1.60x its width, 3.40x as lasghead,
mesosutum shiny, punctate; scutellar lunules breaehulated, scutellum
punctate, sparsely setose; notauli indistinct; mlesmon coarsely punctate
antero-ventrally, smooth postero-dorsally; metamausmooth; propodeum
dull with strong areola and lateral carina; lengthfore wing 2.30x its
maximum width; length of pterostigma 2.30x its nmaxim width; fore wing
vein 1-R1 as long as pteostigma; vein r longer thadith of pterostigma;
margin of hind wing vannal lobe convex, setosegotibial spur 0.40x hind

basitarsus; length of basitarsus 5x its width.

Metasoma Apical length of T1 0.70x its width, with a metiangitudinal
carina; T1 and T2 rugose-striate; T3 1.40x as lasgT2; T3-T7 shiny,

smooth; ovipositor 0.60x as long as hind tibia.
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Colour: Black, scape, pedicel, ovipositor yellow; oceddddish brown; wing

veins, flagellum, apex of hind tibia, hind tarsrki&rown.
Male: Unknown.

Host: Hemithea costipunctatiloore (Geometridae)
Distribution : China, India (Kerala), Malaysia, Vietham.

Material examined: 1F, India, Kerala, C.U.Campus, Rema, 17.ii.1988;
India, Kerala, C.U. Campus, Rema, 25.v.1995; 1HjalnKerala, Nilambur,
T.C. Narendran, 1988 (DZUC).

Discussion

This species shows similarity with the spedesstantoniin having punctate
frons and aciculate toruli and it differs from tlsame species with the
characters, T1 with a medial longitudinal carinee@mal longitudinal carina
absent inA. stantoni T2 without diverging sulci (diverging sulci predgen A.
stanton). This species has character similarity withbambusaen having,
length of body and antenna equal and length of smsa 1.60x its width.
This species differs from. bambusador the following characters, ovipositor
more than 0.50x as long as hind tibia Ainbambusa®vipositor as long as
hind tibia) and outer tibial spur less than 0.58xl@ng as basitarsus (#.

bambusaeuter tibial spur more than 0.50x as long as lhiasitarsus).
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Apanteles hyposidrae Wilkinson
(Figs 9E & F)

Apanteles hyposidra@ilkinson, 1928Bull. Ent. Res.19: 125. Female (NBAII).
Apanteles hyposidragVilkinson, Thompson, 195MHost. Par. Cat 2:67; Nixon, 1967.
Bull. Br. Mus. Nat. Hist. (Ent.)21(1): 29.

Redescription

Female Length 2.20 mm, antenna 1.80 mm, fore wing 2.10, mavipositor
0.20 mm.

Head: Width of head 1.90x its length in dorsal viewgdacoarsely punctate,
setose; length of face 0.90x its width; clypeusqbate, sparsely setose; ocelli
shiny; eyes glabrous; vertex, frons punctate, setosciput smooth, shiny;
toruli slightly aciculate, shiny; antenna 0.80x lasg as body; length of
scapel.20x its width; length of pedicel 1.30x itedtty; length of first
flagellomere 2.70x its width; length of second @igmere 2.40x its width.

Mesosoma Length of mesosoma 1.30x its width, 3x as long haad,;
mesoscutum coarsely punctate, setose with sliglauhpscutellum punctate,
setose with crenulations; scutellar lunules widepfeuron sparsely punctate;
mesopleuron punctate antero-ventrally, smooth postersally; propodeum
with complete areola, without lateral carina; metam shiny; length of fore
wing 2.60x its maximum width; length of pterostigrBe@0x its maximum
width; length of vein r 1.50x width of pterostigmegargin of hind wing
vannal lobe convex, setose; length of hind fem60.its width; length of
hind tibia 4.30x its width; length of outer tibigpur 0.50x basitarsus; length

of basitarsus 4x its width.

Metasoma Length of T1 1.20x its apical width, rugose-putet narrowing
posteriorly; T2 sparsely punctate; T3—T7 smoothpasitor 0.30x as long as
hind tibia.
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Colour: Black except ocelli, ovipositor yellowish browtipial spur pale

whitish yellow; wing veins, pterostigma, half ohlifemur, tibia brown.
Male: Unknown.

Host: Macrolepidoptera, Noctuidae.

Distribution : Australia, China, India (Kerala), Indonesia, Javi@tnam.

Material examined: 1F, INDIA, Kerala, Nilambur, 4.i.10, No collectoame
(DZUC).

Discussion

This species have close resemblence with pongamiaein having the
characters, T2 with diverging sulci and T1 pungtétdiffers from the same
species in the characters like, notauli distinet . pongamiaenotauli
indistinct), face without medial longitudinal aaai (in A. pongamiaeface
with medial longitudinal carina) and scutellar llesiwide (scutellar lunules

narrow inA. pongamiag

Apanteles importunus Wilkinson

(Figs 10A & B)

Apanteles importunugd/ilkinson, 1928Bull. Ent. Res19: 120. Female (BMNH).
Apanteles importunudVilkinson, Thompson, 1953ost. Par. Cat 2:67; Nixon, 1967.
Bull. Br. Mus. Nat. Hist., Ent. SuppR:73.

Redescription

Female Length 1.60 mm, antenna 1.70 mm, fore wing 1.80, rmavipositor
0.60 mm.

Head: Width 2x its length in dorsal view; face coarsplynctate, setose, with

a medial carina; length of face 0.80x its widtlypeus punctate; length of eye
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4.80x its malar space; vertex, frons, temple cdarsenctate, setose; occiput,
toruli smooth; OOL 0.90x POL; antenna 1.10x as lasgbody; length of
scape 1.30x its width; length of pedicel 1.21x wglth; length of first
flagellomere 1.80x its width; length of second @igmere 1.71x its width.

Mesosoma Length of mesosoma 1.40x its width, 3x as long haad,;
mesoscutum coarsely punctate, setose; scutellatelsimarrow, crenulated,
scutellum shiny, setose; notauli indistinct; propn smooth, shiny;
mesopleuron punctate, setose antero-ventrally, #mgmstero-dorsally;
metapleuron punctate, setose; propodeum with veskldped areola at apex,
rest rugose without lateral carina; length of faiag 3x its maximum width;
length of pterostigma 2.40x its maximum width; feveng vein 1-R1 longer
than pterostigma; vein r and width of stigma equmagrgin of hind wing
vannal lobe concave sparsely setose ; lengthnofifel.50x its width; length
of hind tibia 6.30x its width; length of hind tibla70x basitarsus; outer tibial

spur as long as hind basitarsus.

Metasoma T1 length 1.50x its apical width, smooth basalpynctate
apically; width of T2 2x T1; T2-T7 smooth; ovipasitl.20x as long as hind
tibia.

Colour: Body black, except eyes blackish brown; wing geinlourless; fore
tibia, fore tarsi, ovipositor yellow; hind tibia,vipositor sheath yellowish

brown; tibial spur white.

Male: Unknown.

Host: Nephopteryx rhodobasalldampson (Phycitidae)
Distribution: China, India (Kerala, Uthar Pradesh).

Material examined: 1F, India, Kerala, Ranni, Narendran, 24.xi. 198B;
India, Kerala, C.U.Campus, Rema, 3.v.1993; 1F, dndiKerala,
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Rema,10.ii.1993; 1F, India, Kerala, Ranni, Narend@.xi.1988; 1F, India,
Kerala, Kanchikkuzhi, Sumodan, 27.ii.1989; 1F, &dKerala, Payyannur,
Sumodan, 26.ii.1988; 1F, India, Kerala, Koodal, rdévaran, 27.xi.1988
(DZUC).

Discussion

This species similar t&A. javensiswith the characters face with medial
longitudinal carina and T2 with diverging sulci,tbufrom the same species
in having the characters frons punctateAinavensisfrons rugose-striate),
OOL 0.90x POL (inA. javensisOOL 0.70x POL). The species similar to
A. tachardiae having indistinct notauli and propodeum with cdesty but
differences are, ovipositor 1.10x as long as hiloid {ovipositor 1.50x as ling
as hind tibia irA. tachardiag, and hind tibia brown to black (/. tachardiae

basal half yellow, apical half darkened).

Apanteles javensis Rohwer

(Figs 10C & D)

Apanteles javensiRohwer, 1918 (1919Proc.U.S. Nat. Mus54: 567. Female (USNM).
Apanteles javensi®ohwer Wilkinson, 1928Bull. Ent. Res.19: 113; Subba Raet al,
1965.Ind. J. Ent, 27: 356; Gupta & Kalesh, 201200taxa 3413:35.

Redescription

Female: Length 2.10 mm, antenna 1.90 mm, fore wing 1.90, mwpositor
0.12 mm.

Head: Head width 2x its length in dorsal view; face ptate, setose with a
faint medial carina; length of face 0.70x its widdye length 3.30x its malar
space; vertex, temple coarsely punctate, setoses frugose-striate; OOL
0.70x POL; antenna as long as fore wing; lengttsazpe 1.30x its width;
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length of pedicel 0.90x its width; length of fiftdgellomere 2.30x its width;

length of second flagellomere 2.40x its width.

Mesosoma Length of mesosoma 1.50x its height, 2.81x ag las head;
mesoscutum coarsely punctate, densely setose;llaculgnules narrow,
crenulated, scutellum smooth, sparsely setose; lguogn smooth;
metapleuron punctate, setose; pronotum smooth, y;shimetanotum
crenulated; propodeum with an areola apically,rédtearina absent, rugose-
punctate basally, shiny apically; length of forengvi2.60x its maximum
width; length of pterostigma 3x its maximum widtrein r 0.20x as long as
width of pterostigma; 1-R1 as long as pterostigmm&rgin of hind wing
vannal lobe concave, without hairs; length of hfiechur 3.20x its width;
length of hind tibia 5.60x its width; outer hindial spur 0.50x as long as
hind basitarsus; length of basitarsus 4.60x itdhwid

Metasoma T1 shiny, sparsely punctate, 1.50x as long asptsal width; T2
with diverging sulci, apex 3.40x as long as itsabagidth, 2.80x as wide as
its median length; T2—T7 smooth; ovipositor 0.284ong as hind basitarsus;

ovipositor sheath setose.

Colour: Black in colour except antenna, vein 1-R1 dawbr, ocelli reddish
brown; maxillary palp, wing veins, fore tibia, oagtor yellow; tibial spur

pale yellow.
Male: Unknown

Host: Parnara conjunctaHerrich-Schaffer (Papilionidaelpelopidas mathias
Fabricius (Hesperiidae),Mycalesis perseusFabricius (Nymphalidae),

Polytremis pelluciddMurray (Hesperiidae).

Distribution : China, India (Kerala), Indonesia, Java, Japan, Lanka,

Thailand, Vietnam.
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Material examined: 1F, India, Kerala, C.U.Campus, Rema, 10.iv.1953;
India, Kerala, C.U.Campus, Rema, 26.iv.1995; 1HidnKerala, Neendakara,
T.C.Narendran, 22.ii.1989; 1F, India, Kerala, Ugmgadi, T.C.Narendran,
17.xii.1990; 1F, India, Kerala, C.U.Campus Sumotia89 (DZUC).

Discussion

This redescription is similar to Wilkinson’s degtion (1928) except that
hind coxa smooth. This species shows similarityhwihe speciesA.
leptothecusn having T1 punctate and propodeum with costutag,differs
from the same species in having frons rugose-stifitbns punctate irA.
leptothecus)and face with medial longitudinal carina (medial longlinal

carina absent iA. leptothecus

Apanteles leptothecus (Cameron)

(Figs 10E & F)

Pseudapanteles leptothec@ameron, 1907J. Bom. Nat Hist. Soc, 17: 585 Female
(BMNH).

Apanteles (pseudapanteles) leptothetygar, 1924 Rep. Proc. Ent. Megt5: 358.
Apanteles leptothec€ameron), Wilkinson, 192&ull. Ent. Res.19: 116.

Redescription

Female Length 3 mm, antenna 2.20 mm, fore wing 2.80 mwipositor 1.30

mm.

Head: Width of head 1.90x its length in dorsal viewgdapunctate, setose
without medial longitudinal carina; length of fa6e80x its width; clypeus
sparsely punctate; length of eye 3.30x malar spaedex, frons punctate,
shiny; occiput shiny without medial longitudinalricea; OOL 0.30x POL;
antenna 0.73x as long as body; length of scapex(t80width; length of
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pedicel 1.20x its width; length of first flagellonee2.81x its width; length of

second flagellomere 2.60x its width.

Mesosoma Length of mesosoma 1.20x its width, 3.61x as lasghead;
mesoscutum coarsely punctate, setose; scutellumsedpgounctate, setose;
propleuron sparsely punctate; mesopleuron puncsatese antero-ventrally,
smooth postero-dorsally; propodeum with ‘U’ shapeeola at apex, without
costulae, rest punctate; metapleuron punctate hvaiits; fore wing 3x as long
as its width; length of pterostigma 2.50x as losgta width; fore wing vein
1-R1 0.80x pterostigma, vein r 0.90x width of psigma; margin of hind
wing vannal lobe convex without hairs; length ohdhifemur 3x its width;
length of hind tibia 5.30x as long as its widtmdéh of basitarsus 5x as long

as its width; outer hind tibial spur 0.50x as l@ggbasitarsus.

Metasoma T1 punctate, striated at apex; length of T1 1.@dapical width;
T2 with diverging sulci; T2—T7 smooth; ovipositor90x as long as hind

tibia; ovipositor sheath longer than hind tarsi.

Colour: Body black except ocelli, apex of fore femur,ddibia, fore tarsi,
basitarsus yellow; wings hyaline, wing veins coldess; tibial spur pale

yellow.

Male: Unknown.

Host: Unknown.

Distribution : India (Kerala, Maharashtra)

Material examined: Female, India, Kerala, Peruvannamuzhi, Rema,i.17.
1995; 1F, India, Kerala, Pathiramanal, 14. iv. 199, India, Kerala,

C.U.Campus, Rema, 19. v. 1994; 1F, India, Keralaakkatty, Sumodan,
20.i1.1989; 1F, India, Kerala, Memana, T.C. Naramgr26.ii.1989; 1F, India,
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Kerala, Ernakulum, Padmasenan, 9.ii.1989; 1F, |nHerala, Ranni, T.C.
Narendran, 24. xi. 1988 (DZUC).

Discussion

This species shows similarity with. singaporensisn having the characters
propodeum with costulae and basally closed prodaateala.A. leptothecus
shows differeces from the same species in having @Q0x POL (OOL as
long as POL inA. singaporensjsand fore wing 3x as long as its width An

singaporensigore wing 2.40x as long as its width).

Apanteles machaeralis Wilkinson

(Figs 11A & B)

Apanteles machaeralM/ilkinson, 1928Bull. Ent. Res.19: 123. Female (NBAII).
Apanteles machaerall/ilkinson, Bhatnagar, 195Md. J. Ent, 10: 187; Nixon, 1963ull.
Br. Mus. Nat. Hist. (Ent.) SuppR:72.

Redescription

Female Length 2.10 mm, antenna 2.10 mm, fore wing 1.80, ravipositor
0.50 mm.

Head: Width of head 1.80x its length in dorsal viewgdapunctate, setose,
with medial longitudinal carina; length of face Ox7its width; clypeus

punctate; ocelli shiny; vertex sparsely punctagtose; frons dull, punctate;
occiput dull, smooth; toruli dull, coarsely acid@a maxillary palp four

segmented; length of antenna as long as body;Hesfgicape 1.51x itswidth;
length of pedicel 1.30x its width; length of fifthgellomere 2.61x its width;

length of second antennal flagellomere 2.30x itthvi

Mesosoma Length of mesosoma 1.50x its width, 3.30x as lasghead;
mesoscutum punctate; scutellum punctate, setoseellse lunules wide;
notautli indistinct; propleuron punctate, setosesopleuron punctate, antero-
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ventrally, smooth postero-dorsally; metanotum shiagnooth, crenulated;
propodeum rugose with well developed areola antkrdacarina; length of
fore wing 2.91x its maximum width; length of ptetigma 3x its maximum
width; vein r as long as width of pterostigma; himishg vannal lobe convex,
setose; length of hind femur 3.10x its width; ldngtf hind tibia 3.81x its
width; basitarsus 4.31x as long as its width; langft outer tibial spur 0.52x
as long as basitarsus.

Metasoma Metasoma 1.10x as long as mesosoma; length of.3Qx its
width, narrowing posteriorly; T3—T7 smooth; oviposi0.70x as long as hind
tibia.

Colour: Body black except wing veins, pterostigma browitypeus, ocelli,

ovipositor yellowish brown; apical half of hind i@ ovipositor sheath
brownish black.

Male: Unknown.
Host: Unknown.
Distribution : China, India (Kerala), Myanmar, Vietnam.

Material examined: 1F, India, Kerala, Anakkatty, Narendran, 20.i829
(DZUC).

Discussion

This species closely related to the speddeshasoraefor the following
characters, antenna as long as body, T1 1.50»italawidth and length of
pterostigma 3x its width. It differs from the cheters like length of
mesosoma 1.50x its width (iA. hasoraelength of mesosoma 1.71x its
width), length of hind tibia 3.80x its width (#A. hasoradength of hind tibia
6.60x its width), frons dull (frons shiny #. hasorag
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Apanteles munnarensis Sumodan & Narendran

Apanteles munnarensiSumodan & Narendran 1990. Ecobiol, 2 (3). 241. Female
(RMNH).

Diagnosis

Female Length 2.40 mm, antenna 2.70 mm, fore wing 3 mowipositor 0.90

mm.

Width of head 2.50x its length in dorsal view; fagenctate with medial
longitudinal carina; clypeus sparsely punctatejloskiny; eye length 3.30x
its malar space; vertex, frons punctate, setosgpuocshiny, straight in dorsal
view; OOL 1.40x POL; toruli dull, coarsely acicuidat maxillary palp four
segmented; mesoscutum coarsely punctate, setogesllac lunules wide,
crenulated, scutellum shiny, sparsely punctateplptmon punctate, sparsely
setose; mesopleuron punctate, setose antero-\ngntithooth postero-
dorsally; propodeum punctate with strong areolalatetal carina; fore wing
vein 1-R1 1.40x as long as pterostigma, vein r éonthan breadth of
pterostigma, width of pterostigma equal to veirhind wing vannal lobe
convex without hairs; hind coxa punctate, setoséerchind tibial spur half of
hind basitarsus, inner spur 0.30x of basitarsugpdrallel sided 2.40x as long
as its width at apex, coarsely punctate; T2 puactathout diverging sulci;
T3-T7 smooth, shiny; T3 1.70x as long as T2; ovipositor sheath as long as

hind femur.

Colour: Body black except ocelli reddish brown, antenriagula,
pterostigma, wing veins dark brown; fore and mid, lbasal half of hind

femur and tibia, ovipositor yellow; tibial spur pafellow.
Male: Unknown.

Host: Unknown.
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Distribution : India (Kerala).

Remarks: This diagnosis is based on the original desamptSumodan &
Narendran 1990.

Discussion

This species shows similarity witA. agilis in many characters like frons
punctate and wider scutellar lunules. But the gseshows differences in the
following characters, propodeum punctate (propodeugose inA. agilis

and T2 punctate (T2 smoothAn agilis).

Apanteles opacus (Ashmead)

(Figs 11C & D)

Urogaster opacugéshmead, 1905 (1906Proc. U.S. Nat. Mus29:118. Female (USNM).
Apanteles opacug@shmead), Wilkinson, 192&ull. Ent. Res 19: 128.

Redescription

Female Length 2.10 mm, antenna 2.20 mm, fore wing 2.1, ravipositor
0.50 mm.

Head: Width 2x its length in dorsal view; face coarsplynctate, setose with
medial carina; length of face 0.70x its width; @ws punctate, sparsely
setose; eyes glabrous; vertex, temple punctaseseirons sparsely punctate;
occiput smooth; OOL 1.50x POL; maxillary palp fosggmented; antenna
1.10x as long as body; length of scape 0.80x itkthwiength of pedicel 1.21x
its width.

Mesosoma Length of mesosoma 1.30x its width, 2.50x as lasghead;
mesosutum coarsely punctate, setose; propleurasaiggunctate, sparsely

setose; scutellar lunules wide, crenulated; sautelsmooth, shiny; notauli
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somewhat distinct; mesopleuron punctate, setoseramentrally, smooth
postero-dorsally; metapleuron smooth anteriorlygate, setose posteriorly;
propodeum rugulose, areola at apex V' shaped, witimerous lateral
carinae; length of fore wing 2.90x its maximum widiength of pterostigma
2.70x its maximum width; width of pterostigma equalvein r; vein 1-R1
1.80x as long as pterostigma; margin of hind wiagnal lobe convex setose;
length of hind tibia 6.30x its width; length of lf@assus 6.60x its width; outer

tibial spur 0.41x as long as basitarsus.

Metasoma Length of T1 1.60x its apical width; T1 puncta& smooth,
0.30x as long as wide, with diverging sulci; lengthhind femur 2.91x its

width; ovipositor 0.70x as long as hind tibia.

Colour: Body black except ocelli, fore and mid legs, b&sdf of hind femur
and hind tibia, tibial spur yellow; pterostigma,ngiveins brown; hind tarsi

yellowish brown.
Male: Unknown.
Host: Unknown.

Distribution: China, India (Kerala), Indonesia, Java, Japan,laiéa,

Philippines, Vietnam.

Material examined: 1F, India, Kerala, Ezhimala, 21.ix.1990; 1F, mdi
Kerala, Kasaragode, Sumodan, 27.ii.1988; 1F, Inderala, C.U.Campus,
Rema, 2.v.1993; 1F, India, Kerala, Kumarakam, Swanp@9.xi.1988; 2F,
India, Kerala, C.U.Campus, Veena, 7.iii.2012; 1FR)di4, Kerala,
C.U.Campus, Rema, 1.xii.1993; 1F, India, Keralazlkoottam, Narendran,
25.1i.1989; 1F, India, Kerala, Nedunkayam, Aboolsack 2.i.1995; 1F, India,
Kerala, Valayar, Sumodan, 27.ii.1989 (DZUC).
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Discussion

This species shows similarity with the speci&s expulsusin punctate
sculpturing of frons and T2 with diverging sulcihd main differences are
occiput smooth (occiput rugose M expulsusand frons lack medial carina
(frons with medial carina id\. expulsus This species shows similarity with
A. hemitheaan having the following characters, length of baaly long as
fore wing and outer hind tibial spur 0.40x as l@gybasitarsus. This species
differs from the specieA. hemitheador having apical length of T1 more than
1x its width (inA. hemitheaghe apical length less than 1x its apical length)
and length of fore wing more than 2.70x its widigngth of fore wing less
than 2.70x its width iA. hemitheae

Apanteles parasae Rohwer
(Figs 11E & F)

Urogaster philippinensisAshmead, 1904.J.N.Y. Ent. So¢ 12:19 (not Apanteles
philippinensisAshm.1904) Female (USNM).
Apanteles parasaBohwer, 1922Treubig 3:54.

Redescription

Female Length 2.91 mm, antenna 3 mm, fore wing 3.10 mwipositor 0.80

mm.

Head: Width 2x its length in dorsal view; face coarsglynctate, setose, a
medial longitudinal carina below the antennal liptength of face 0.80x its
width; clypeus sparsely punctate, setose; eye her@60x malar space;
vertex, temple coarsely punctate, setose; fronsctpter occiput smooth;
toruli dull, coarsely aciculate; OOL 0.80x POL; nimxy palp four
segmented; length of scape 1.50x its width; lemdthedicel 0.50x its width
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in dorsal view; length of first flagellomere 2.80is width; second

flagellomere 2.80x as long as its width.

Mesosoma Length of mesosoma 1.50x its height, 2.71x ag las head;
mesoscutum coarsely punctate, setose; scutelladelsinvide, crenulated;
scutellum smooth, shiny sparsely setose; propleupoimctate, setose;
mesopleuron coarsely punctate, setose antero-Uigntsamooth postero-
dorsally; metapleuron shiny anteriorly, punctategtose posteriorly;
propodeum with strong areola and laterally diveggoarina, areola open at
base, rest punctate; length of fore wing 1.10)bddy; length of pterostigma
2.70x its maximum width; vein 1-R1 1.50x as long merostigma; vein r
1.10x as long as breadth of pterostigma; margiminfl wing vannal lobe
concave, sparsely setose; length of hind femurt8xvidth; length of hind

tibia 5.20x its width; outer tibial spur 0.50x ast) as basitarsus.

Metasoma Metasoma 0.91x as long as mesosoma; T1 puncta@x 1ts
apical width; T2 rugose, 0.20x its apical width; Wizh diverging sulci; T2—

T7 rugose; ovipositor 0.80x as long as hind tibia.

Colour: Black except pterostigma, wing veins dark brovere leg except
coxae, ovipositor yellowish brown; mid trochanttbja, tarsi, basal half of

hind tibia yellow; tibial spur pale yellow.

Male: Unknown.

Host: Parasasp. (Limacodidae)

Distribution : India (Kerala), Philippines (Manila).

Material examined: 1F, India, Kerala, C.U. Campus, Rema, 25.iii.1925,
India, Kerala, C.U.Campus, Rema, 2.ii.1993; 1Fdidn Kerala, Ranni,
Narendran, 24.xi.1988; 1F, India, Kerala, Caliddphana, 15.xi.1994; 1F,
India, Kerala, Peechi, Narendran, 5.i.1989; 1F,didn Kerala,
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Peruvannamuzhi, Rema, 17.i.1995; 1F, India, Keraliingal, Sumodan,
23.i.1989; 1F, India, Kerala, C.U.Campus, Rema,v.1B93; 1F, India,
Kerala, Silent Valley, Sumodan, 20.xii. 1988 (DZUC)

Discussion

This species shows close resemblence withstantoniin having width of
head 2x its length in dorsal and T1 1.50x its dpamdth. This species shows
differences in having eye length 3.60x as long atamspace (eye length 7x
as long as malar space An stantonj OOL 0.80x POL (inA. stantoniOOL
1.10x POL) and occiput without medial longitudirerina (InA. stantoni

occiput with a medial longitudianl carina).

Apanteles pongamiae Sumodan & Narendran

Apanteles pongamia&sumodan & Narendran, 1990. Ecobiol, 2(3): 246. Female
(RMNH).
Diagnosis

Female Length 1.90 mm, antenna 1.60 mm, fore wing 2.30.m

Head width 2x as its length in dorsal view; facearsely punctate, setose
with a medial longitudinal carina; clypeus sparsplynctate, setose; ocelli
shiny; eye length 3.50x its malar space; verteoxdrpunctate, setose; occiput
smooth with a medial longitudinal carina; torulirsh aciculate; OOL 0.70x
POL; mesoscutum coarsely punctate, setose; sautllaules narrow,
crenulated; scutellum disc shiny, sparsely pungctatetauli indistinct;
propleuron punctate, dull; mesopleuron punctatepsgse antero-ventrally,
smooth postero-dorsally; metapleuron smooth anaysipropodeum rugose-
punctate, with weak areola and lateral carinaeg fwing 1.20x as long as

body; fore wing vein 1-R1 longer than pterostigman r longer than breadth
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of pterostigma and 1-Rs; hind wing vannal lobe vesnand setose; T1
parallel sided, as long as its width at apex; Td &2 punctate, rest of tergites
smooth; T3 a little longer than T2; T2 without digmg sulci; ovipositor

sheath short, setose throughout.

Colour: Black except antenna, hind tarsi yellowish browoelli, trochanter
reddish brown; pterostigma, wing veins brown; hfedur, hind tibia, fore

and mid legs except coxa, trochanter yellow.

Male: Unknown.

Host: Lepidopteran larva feeding ¢tongamia glabra.
Distribution : India (Kerala).

Remarks: This diagnosis is based on the original descripSumodan &
Narendran 1990.

Discussion

This species show similarity with. expulsusn Rao’s (1961) key, but differs
in the following characters like, face with mediahgitudinal carina (face
without medial longitudinal carina iA. expulsus T1 punctate (T1 rugose-
striate inA. expulsup This species also have resemblence Withyposidrae
for propodeum without costula and punctate sculpguof frons. The main
differences are notauli indistinct (notauli distinm A. hyposidrag and

scutellar lunules narrow (scutellar lunules wid@imyposidrag
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Apantelesricini Bhatnagar

Apanteles ricinBhatnagar, 1948nd. J. Ent, 10:175. (Repository not specified)

Diagnosis
Male: 2.21 mm in length.

Face punctate, setose without medial longitudiraine; clypeus punctate;
ocelli shiny; vertex coarsely punctate, setosejpatcdull slightly concave;

toruli dull, coarsely aciculate; OOL as long as PQintenna longer than
body, inserted middle of the face; maxillary palpurf segmented;
mesoscutum with well separated punctures; scutetluin coarsely punctate;
propleuron punctate; mesopleuron punctate antemtraley, smooth postero-
dorsally; metapleuron shiny, crenulated; propodewith well developed

areola and lateral carina, rest rugose-punctate; ¥ong vein 1-R1 longer
than pterostigma, vein r longer than breadth ofgstégma; vein r 2x the
length of vein 1-R1, 1-Rs equal to vein r; T1 piefadided, 3x as long as its
width, rugose-punctate; T2 punctate, setose wierding sulci; T3 longer

than T2; T3 — T7 smooth.

Female Length 2.52 mm, ovipositor sheath as long as hiethtarsus.

Host: Erebidae family.

Distribution : India (Kerala).

Remarks: This diagnosis is based on the original desaipBhatnagar 1948.
Discussion

This species shows close similarity wah valvulaewith the characters OOL
as long as POL and aciculate sculpturing of tofiie main differences are
T2 with diverging sulci (T2 with out diverging suin A. valvulag T1 3x its

apical width (inA. valvulaeT1l 1.90x its apical width). This species also
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shares some characters wihgrandiculuslike smooth occiput and T2 with
diverging sulci. The species shows differencesawirig OOL equal to POL
(in A. grandiculusOOL 0.60x POL), antenna longer than body (antersa a
long as body irA. grandiculus.

Apanteles singaporensis Szépligeti

(Figs 12A & B)

Apanteles singaporens&épligeti, 1905Ann. Atur, Nat. Hung.3:49. Female (HNHM).
Apanteles singaporens&zépligeti, Wilkinson, 1928ull. Ent. Res 19:115.
Apanteles singaporens&zépligeti, Bhatnagar 1950 (1948)d. J. Ent, 10:187.

Apanteles singaporens&zépligeti, Subba Raat al. 1965.Ind. J. Ent, 27: 356

Redescription

Female: Length 1.90 mm, antenna, 1.80 mm, fore wing 1.94, mvipositor
0.60 mm.

Head: Width of head 2.21x its length in dorsal viewgéapunctate, setose
with medial longitudinal carina; length of face @®Qits width; clypeus

punctate; vertex, temple punctate, pubescent; otsimooth; toruli smooth,
shiny; OOL as long as POL; antenna as long as bedgth of scape 1.20x
its width; length of pedicel 0.90x its width; lehgdf first flagellomere 2.40x
its width; length of second flagellomere 2.23xwislth.

Mesosoma Length of mesosoma 1.31x its width, 2.92x as lasghead,
mesoscutum coarsely punctate, setose; scutellatelsimarrow, crenulated,
scutellum  punctate, coarsely setose; propleuronctate; metapleuron
punctate, setose antero-ventrally, smooth postersatly; metapleuron
sparsely punctate; propodeum with areola at apeetdl carina absent, basal
part dull, punctate; length of fore wing 2.40x m&ximum width; length of

pterostigma 3.30x its maximum width; vein r 3x asad as 1Rs, equal to
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width of pterostigma; margin of hind wing vannabéconvex with sparse
hairs; length of hind femur 2.80x its maximum widngth of hind tibia 4x
its maximum width; length of basitarsus 4.50x iigltw; outer hind tibial spur

0.50x as long as basitarsus.

Metasoma Length of metasoma as long as mesosoma; T1 gandi&0x as
long as its apical width; T2 2x as broad as apeXXgfwith diverging sulci;

T3 1.51x as long as T2; ovipositor 0.20x as lonyiad tibia.

Colour: Body black except eyes grey; ovipositor, fore amdd tibia,

pterostigma, wing veins yellowish brown; hind tisgur white.
Male: Unknown.

Host: Porthmologa paraclindeyrick (Oecophoridae)
Distribution : India (Bihar, Kerala), Singapore.

Material examined:1F, India, Kerala, Athirampuzha, Narendran, 1988;

India, Kerala, C.U.Campus.Veena, 20.x.2011; 1FalnKerala, C. U.
Campus, Rema, 23.xi.1995; 1F, India, Kerala, AntlgkaNarendran,
7.1.1989; 1F, India, Kerala, Chalikkara, Rema,1B895; 1F, India, Kerala,
Sreekaryam, Sumodan, 25.ii.1989; 1F, India, Ker@d).Campus, Rema,
12.i.1994; 1F, India, Kerala, Ranni, Narendranx2988; 1F, India, Kerala,
Peechi, Sumodan, 1.i. 1989; 1F, India, Kerala, fRaNarendran, 27. xi.
1988; 1F, India, Kerala, Nilambur, 1985 (DZUC).

Discussion

It shows small differences from Wilkinson’s (1928¢scription in having
ovipositor sheath as long as hind tibia (ovipos#olittile longer than hind
tibia in Wilkinson’s description. This difference only variation of the same

species. This species is similarAoleptothecusn having propodeum without
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lateral carina and T1 with punctate sculpturing.t Bliffers from A.
leptothecusin the characters like, OOL as long as POL Ainleptothecus
OOL 0.30x POL) and scutellum coarsely punctatetélcum shiny, sparsely

punctate).

Apanteles stantoni (Ashmead)
(Figs 12C & D)

Urogaster stantonAshmead, 19041.N.Y. Ent. Saoc12:20. Female (BMNH).
Apanteles stantorAshmead, Wilkinson, 1928&ull. Ent. Res.19:131.
Apanteles fistulagVilkinson, 1928Bull. Ent. Res.19: 134.

Redescription

Female Length 1.90 mm, antenna 1.90 mm, fore wing 2 mowipositor 0.90

mm.

Head: Width 2x its length in dorsal view; face sparsplynctate, pubescent;
length of face 0.80x its width; clypeus punctatebgscent; ocelli shiny; eye
length 7x malar space; vertex, frons coarsely @iactpubescent; occiput
shiny with a medial longitudinal carina; toruli ¢ealy aciculate; OOL 1.10x
POL,; maxillary palp four segmented; antenna as msmbgody; length of scape
1.10x its width; length of pedicel 0.80x its widllength of first flagellomere

2.20x its width; length of second flagellomere X 4% width.

Mesosoma Length of mesosoma 1.60x its width, 3x as long haad,;
mesoscutum coarsely punctuate; scutellar lunulée wirenulated; scutellum
smooth, shiny; notauli indistinct; propleuron smgoshiny; mesopleuron
punctate, pubescent antero-ventrally smooth postersally; metapleuron
shiny, smooth; propodeum with strong areola, castuareola open basally,
remaining part of propodeum slightly smooth; lengthfore wing 2.50x its

maximum width; length of pterostigma 2x its maximwidth; fore wing vein
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1-R1 1.40x as long as pterostigma; vein r 0.20xgéonthan width of
pterostigma, as long as vein 1-R1; margin of himdgwannal lobe concave,

hairless.

Metasoma Length of T1 1.50x its width, parallel sided, osg-punctate; T2
with diverging sulci; T2-T7 smooth; T3 2.50x asdoams T2; ovipositor sheath

as long as hind tibia.

Colour: Body black except scape, pedicel yellowish brodare and mid
legs, tibial spur, ovipositor yellow; tibial spuale yellow; ocelli white; apex

of hind tibia and tarsi dark brown.
Male: Unknown.
Host: Parotis marginataHampson (Crambidae)

Distribution : India (Kerala, Uthar Pradesh, West Bengal, BihRhilippines
(Manila).

Material examined: 1F, India, Kerala, Ranni, Narendran, 25.ii.198%;,

India, Kerala, C.U.Campus, Rema, 19.viii.1993; 1Hdia, Kerala,
Kadakkattupara, Narendran, 9.i.1988; 1F, India,akerMukkali, Sumodan,
10.xii.1987; 1F, India, Kerala, Erumeli, Sumodah, i2 1988 (DZUC).

Discussion

This species is similar tA. parasaewith the characters, width of head 2x as
its length in dorsal view and T1 1.50x its apicatithy, but differs with the
same species in having eye length 3.60x malar sfiacA. parasaeeye
length 7x as long as malar space) and length obgtigma 2x as long as its

width (length of pterostigma 2.70x as long as itdtlvin A. parasag
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Apanteles tachardiae Cameron

(Figs 12E & F)

Apanteles tachardia€ameron, 1913nd. For. Reg 4:109. Female (BMNH).
Apanteles tachardia€ameron, Wilkinson, 192&ull. Ent. Res.19:119.

Apanteles tachardia€ameron, Nixon, 196Bull. Br.Mus. Nat. Hist., EntSuppl, 2:72.

Redescription

Female: Length 1.90 mm, antenna 1.90 mm, fore wing 2.21, mmipositor
0.90 mm.

Head: Width of head 1.70x its length in dorsal viewgdacoarsely punctate,
setose; length of face 0.60x its width; clypeusqbate; eye length 4x malar
space; vertex, frons setose, coarsely punctatepucdoruli, smooth, shiny;

OOL 0.80x POL; antenna as long as body length;tteinfj scape 0.80x its
width; length of pedicel 0.90x its width; length fafst flagellomere 2.71x its

width; length of second flagellomere 2.51x its wuidt

Mesosoma Length of mesosoma 1.40x its height, 2.91x ag las head;
mesoscutum coarsely punctate, setose; scutelladelsinvide, crenulated;
scutellar disc sparsely punctate, setose; prophesparsely punctate, setose;
mesopleuron coarsely punctate, setose antero-Uigntsamooth postero-
dorsally; propodeum with well developed areolagtal carina absent, basal
propodeum sparsely punctate; length of fore wirgP=8.its maximum width;
length of pterostigma 3x its maximum width; forengiivein 1-R1 1.10x as
long as pterostigma; vein r 1.20x as long as wadtpterostigma; margin of
hind wing vannal lobe sparsely setose; length nfl Hemur 3.60x its width;
length of hind tibia 4.50x its width; length of baisus 5.70x its width; outer

tibial spur 0.50x as long as basitarsus.
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Metasoma Length of T1 1.50x its apical width, narrowednptate apically,
smooth basally; T2 2x as wide as T1; T3 2x as lasgl2; tergites smooth

from T2 onwards; ovipositor 1.80x as long as hibdat

Colour: Body black except wings, pterostigma hyaline,xaptfore femur,
tibia and tarsi yellowish brown; mid tarsi, basalctibia yellow; tibial spur

white.

Male: Unknown.

Host: Holocera pulvereaMeyrick (Blastobasidae)

Distribution : China, India (Bihar, Kerala, Uthar Pradesh, \Besgal).

Material examined: 1F, India, C.U.Campus, Rema, 15.i.1994; 1F, India
Kerala, C.U.Campus, Madhavikkutty, 4.xii.1992; lkdia, Kerala, Memana,
Narendran, 26.ii.1989; 1F, India, Kerala, Agali, r&ladran, 7.i.1989; 1F,
India, Kerala, C.U.Campus, Rema, 4.ii.1993; 1Fdidn Kerala, Ranni,
Narendran, 25.i.1988; 1F, India, Kerala, NilambSumodan, 24.ii.1989; 1F,
INDIA, Kerala, Trichur, Narendran, 1985; IF, Indigerala, Silent Valley,
Sumodan, 13. Xii. 1988 (DZUC).

Discussion

This species differs from Wilkinson’s descriptioh928) in the following
characters, fore wing vein r longer than width tdrpstigma (vein r equal to
the width of pterostigma in Wilkinson’s descriptjoiThis is a minor species
variation. This species shows close resemblande Avitasmanican having
absence of lateral carina on propodeum and an@niang as body, it differs
with the same species in having hyaline pterostigimaA. tasmanica

pterostigma brown) and all major differences aratmaed in the key.
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Apanteles taragamae Viereck

(Figs 13A & B)

Apanteles taragamadiereck, 1912Proc. U.S. Nat. Mus42:140, Female (USNM).
Apanteles taragamadiereck, Gupta, 1957nd. J. Ent, 19: 103.
Apanteles taragamadiereck, Packard & Subba Rao, 196%. J. Ent, 26: 463.

Redescription

Female Length 2 mm, fore wing 2.11 mm, antenna 1.50 mwipositor 0.60

mm.

Head: Width 2.30x its length in dorsal view; face rugegunctate, setose;
length of face 0.90x its width; clypeus punctatges kngth 4x its malar space;
vertex and temple coarsely punctate, setose; faoitsillate; occiput smooth;
toruli smooth, shiny, aciculate; OOL 1.20x OOL; emma 0.80x as long as
body; length of scape 1.40x its width; length odlipel 1.30x its width; length

of first flagellomere 1.71x its width; length ofcsd flagellomere 1.51x its
width.

Mesosoma Length of mesosoma 1.50x its height, 3.31x ag las head;
mesoscutum coarsely punctate, setose anteriorigtesposteriorly; scutellar
lunules wide, crenulated; scutellum shiny, smogimgpleuron punctate;
mesopleuron punctate, setose antero-ventrallyuhotalistinct; metapleuron
punctate, setose posteriorly; propodeum rugosetptenevith strong areola
and weak lateral carina; length of fore wing 2.60x width; length of
pterostigma 2.60x its width; fore wing vein 1-R130x as long as
pterostigma; length of vein r 1.30x width of ptdrgsha; margin of hind wing
vannal lobe convex, hairless; length of hind fer@:0x its width; hind tibial
length 6x its width.

Metasoma Metasoma 1.30x as long as mesosoma; T1 1.50gr@sds its

width, parallel sided slightly narrowed at apex,nguate basally, striate
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apically; T2 0.31x as long as T1 without divergsgci; T3 2x as long as T2;

T2-T7 smooth; ovipositor as long as hind tibia.

Colour: Body black except ocelli, distal half of fore famtibia, tarsi yellow;
basal half of fore femur reddish brown; tibial spuhite; basal half of hind

tibia, tarsi, ovipositor yellowish brown.
Male: Unknown.

Host: Taragama dorsalisWalker (Lasiocampidaep®lusia agrammaGuen
(Noctuidae), Homona coffeariaNietner (Tortricidae)Opisina arenosella

Walker (Oecophoridaefnadevida peponiBabricius (Noctuidae)

Distribution : China, India (Bihar, Karnataka, Kerala), Javgai Korea, Sri
Lanka, Thailand.

Material examined: 1F, India, Kerala, Malampuzha, Narendran, 1A889;

2F, India, Kerala,vValanchery, Veena, 15.vi.2011;, 1lirdia, Kerala,

C.U.Campus,Veena, 5. vii.2012; 1F, India, KeralaJ.Campus, Rema,
10.ii.1993; 1F, India, Kerala, Kovalam, Narendr&4.ii.1989; 1F, India,
Kerala, pathanamthitta, Narendran, 1.xii.1989; Idia, Kerala, Aralam
Farm, Narendran, 31.x. 1988; 1F, India, Kerala, jgsmaram, Narendran,
27.ii. 1988 (DZUCQC).

Discussion

This species shows similarity with the specfesazollaehaving indistinct
notauli and vein 1-R1 1.30x as long as pterostigmd, it differs with the
characters like OOL 0.8x POL (OOL 1.20x POLAnazollag, T1 1.50x its
apical width (T1 2.30x its apical width iA. azollag and eye length 4x as
long as malar space (eye length 3.50x its malacegpdhis species shares
many characters witlh. bambusaebut shows many differences which are

mentioned in the key.
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Apanteles tasmanica Cameron
(Figs 13C & D)

Apanteles tasmanica&Cameron, 1912Proc. Linn. Soc. N.S. Wales39:196. Female
(BMNH).
Apanteles tasmanic@ameron Wilkinson, 192&ull. Ent. Res.19:120.

Redescription

Female: Length 1.60 mm, antenna 1.60 mm, fore wing 1.60, mompositor
1.02 mm

Head: Width 2.20x its length in dorsal view; face cadyspunctate, setose;
length of face 0.70x its width; clypeus sparselyngiate; eyes glabrous;
length of eye 3.30x malar space; vertex, templendrcoarsely punctate,
setose; occiput punctate; OOL 0.90x POL; maxillpgjp four segmented;
antenna as long as body; length of scape 1.21lwid#h; length of pedicel
0.90x its width; length of first flagellomere 2.5@% width; length of second

flagellomere 2.30x its width.

Mesosoma Length of mesosoma 1.20x its width, 2.71x as lasghead;
mesoscutum coarsely punctate, setose; scutellatelsimarrow, crenulated;
scutellum sparsely punctate; notauli indistinct; ogbeuron smooth;
mesopleuron punctate, setose antero-ventrally, #mgmstero-dorsally;
metapleuron punctate, setose; propodeum with vesieldped areola without
lateral carina; length of fore wing 2.30x its maxmm width; length of
pterostigma 3.10x its maximum width; fore wing vdiR1 1.20x as long as
pterostigma; vein r 0.20x shorter than breadthtefgstigma; length of hind
femur 3.60x its width; length of hind tibia 6.2Gs width; length of basitarsus

6x its width; outer tibial spur 0.40x as long asitasus.

Metasoma Length of T1 1.60x its width, parallel sided, csely punctate;
T2 width 5x its length; T3 1.41x as long as T2; T3-smooth, shiny;

ovipositor 2x as long as hind tibia.
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Colour: Body almost black except ocelli, ovipositor restdibrown; fore leg

yellowish brown; pterostigma, wing veins brown.
Male: Unknown.
Host: Unknown.

Distribution : China, India (Kerala), Indonesia, Java, Japamg&oSri Lanka,
Thailand.

Material examined: 1F, India, Kerala, Peravoor, 25.ii.1988; 1F, #&di
Kerala, SilentValley, Narendran, 9.xii.1987; 1F,dien Kerala, ldukki,
Narendran, 1.xii.1988 (DZUC).

Discussion

This species shows similarity with. calycinaefor the following characters,
propodeum with out lateral carina and frons puectaut differs with the
characters T1 1.60x its width (T1 1.90x its widthA. calycinag, eye length
3.30x its malar space (iA. calycinaeeye length 6x malar space) and T1

punctate (T1 aciculate . calycinag.

Apanteles valvulae Rao & Kurian

(Figs 13E & F)

Apanteles valvulaRao & Kurian, 1950.Ind. J. Ent, 12: 7. Female (BMNH).

Apanteles valvula®Rao & Kurian, Rao & Chalikwar, 1970arathwada Univ. J. Sgi 9:
109.

Redescription

Female Length 2.30 mm, antenna 2.40 mm, fore wing 2.84, ravipositor
1.02 mm.
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Head: Width of head 2.30x its length in dorsal viewgdapunctate, setose;
length of face 0.90x its width; clypeus sparselygiate; eyes glabrous; eye
length 3x its malar space; vertex, frons, temmarsely punctate, setose;
occiput sparsely punctate; toruli aciculate; OOLIlasg as POL; antenna
0.60x as long as fore wing, inserted middle of facexillary palp four
segmented; length of scape 0.70x its width; lemdtpedicel 0.90x its width;
length of first flagellomere 2.50x its width; lehgbf second flagellomere
2.41x its width.

Mesosoma Length of mesosoma 1.50x its width, 3.32x as lasghead,
mesoscutum and scutellum rugose-striate; scutelfarles wide, crenulated,;
notauli indistinct; propleuron smooth; mesopleupumctate, setose antero-
ventrally, smooth postero-dorsally; metapleurongbate, setose; propodeum
with strong areola, rest rugose; length of forag\2.60x its maximum width;
length of pterostigma 2.60x its maximum width; léngf vein 1-R1 1.30x as
long as pterostigma; vein r and breadth of ptegasdi equal; margin of hind
wing vannal lobe convex and setose; length of Herdur 3.50x its width;
length of hind tibia 4.70x its width; outer tibiapur 0.50x as long as

basitarsus.

Metasoma T1 rugose-striate apically, punctate basallygtarof T1 1.90x its
apical width; T2 2x as wide as its length and 2icapwidth of T1; T3 1.81x

as long as T2; ovipositor 1.30x as long as hinidtib

Colour: Body black except eyes grey; ocelli, pterostigrfi@e and mid
trochanter ovipositor reddish brown; vein r, r-mypbpygium yellowish

brown; fore and mid leg, tibial spur yellow.
Male: Unknown.

Host: Unknown.
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Distribution : India (Kerala, Uthar Pradesh).

Material examined: 1F India, Kerala, Malampuzha, Narendran, 11.982;
1F, India, Kerala, C.U.Campus, Veena, 21.i.2011; lkdia, Kerala,
C.U.Campus, Rema, 4.ii.1994; 1F, India, KeralaU.Campus, Rema,
8.vi.1993; 1F, India, Kerala, Kazhakkoottam, Sunmdb.ii. 1989 (DZUC)

Discussion

Apanteles valvuladéaving close similarity withA. ricini with the characters
OOL as long as POL and toruli aciculate, but itffed$ for the following

characters T1 1.90x its apical width @ ricini T1 3x its apical width) and
occiput not concave (occiput slightly concaveAinricini). This species also
shares characters witA. hyposidrae They are the following: length of
mesosoma less than or equal to 1.50x its width artdr tibial spur 0.50x
basitarsus.This species differs fréxn hyposidrador the following features,
ovipositor more than 0.80x hind tibia (&. hyposidradength of ovipositor

less than 0.80x hind tibia) and length of T1 2xascal width (length of T1
less than or equal to 1.50x its apical widtiAirhyposidrag
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Genus Buluka de Saeger

Bulukade Saeger, 194&xplore. Parc. Natn. Albert Miss. C.F. de Witte3:64.
Type speciesBuluka straelende Saeger (Monobasic & Original designation) Symised
by Nixon, 1965Bull. Br. Mus. Nat. Hist., Ent. SuppP: 265.

Diagnosis

Body coarsely sculptured except head; head setgaéin anterior view; eyes
strongly diverging behind antennal sockets (FigB)l4malar space with
distinct groove; frons, vertex smooth, faintly ate; mesoscutum reticulate-
rugose to rugose-punctate (Fig. 14C); notauli absscutellum coarsely
sculptured than mesoscutum; propdeum with percumedial longitudinal
carina, puncate-recticulate or recticulate-rugasemedial area (Fig. 14D);
propleuron with small postero-apical lobe overlagpipronotum ventro-
laterally; metanotum closely appressed to scutellphragma of scutellum
never exposed; hind coxa large, extending pastagosterior margin of T2;
fore wing with areolet large, quandrangular orrtgalar in shape; hind wing
vannal lobe convex, setose; T1-T3 occupying entioesal surface of
metasoma, more distal tergites lightly sclerotised withdrawn beneath
carapace (T2+T3) (Fig. 14E); T1 rugose or rectigulgose with a distinct
medial longitudinal groove either complete or ingdate with a small medial
triangular field apically; T2 basally or completébngitudinally striate, rarely
with a smooth medial longitudinal band (Fig. 14 ER smooth and largely
punctate postero-medially, rest completely longially striate; hypopygium
short, evenly sclerotised; ovipositor short, cdreeirved; ovipositor sheath

setose only at apical part.

Host: Imma thyriditis Meyrick (Lepidoptera: Immidae) and indeterminate

Lepidopteran larva.

Distribution : Afrotropical, Australian and Oriental region.
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Remarks: This rarely collected genus represents only @lesecies in the
world. In this study diagnosis of species from Karand key to the Indian

species oBulukaincluded.

KEY TO THE SPECIES OF BULUKA DE SAEGER FROM INDIA

1. Temples and vertex striate at least laterally.............] B. horniGupta
- Temples and vertex SmMOOth...........ccoooviiiiiiiiiic e,

2(1) T1 and T2 black or with yellow markings; demsedial lobe of

Pronotum SMOoOoth ..o, B. quickeiRanijith

- T1 and T2 yellow, rest of metasoma black or reddirown; dorso-

medial lobe of pronotum at least in posterior hatfose ..................... 3

3(2) Larger species approximately 3.60 mm in len@B black or reddish

brown; width of face more than 0.40x as wide aglhea......................
............................................................................. B. townesAustin

- Smaller species 2.50-2.60 mm in length; T3 blaakith of face less

than 0.40x as wide as head .............ooceeeeemernnnnnnn. B. noyesiAustin
Character marix for the species oBuluka
1. Body size: 0; more than 3.50 mm 1; less $h&0 mm
2. Colouration of T1 & T2: 0; complete yellowihgomplete yellow
3. Vertex, frons sculpturing: 0; smooth 1; striat
4. Fore wing veins 2SR & r-m length: 0; equalggnl; unequal length

5. Head colour: 0; black 1; yellow
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6. Fore wing infuscation: O; complete verticduscation below pterostigma

1; incomplete vertical infuscation below pEigma
7. Eye & temple length: 0; equal 1; unequal

Coding of the characters and the status for the spees ofBuluka

Species/characters 1 2 3 4 5 6 7
Buluka horni 1 0 1 1 0 1 ?
Buluka quickei 0 1 0 1 0 0 0
Buluka noyesi 1 0 0 0 0 ? ?
Buluka townesi 0 0 0 1 1 0 1

Treatment of species
Buluka quickei Ranijith
Buluka quickeRanjith, 2016Bio. Syst, 27: 36
Diagnosis
Female Length 3.90 mm, fore wing 3.80 mm

Head oval in shape 0.84x as long as wide medias#{ose (Fig. 14B); head
0.50x as long as wide in dorsal view; face smoatbtose with mid
longitudinal raised area, 0.90x as long as wideiallgdeyes 0.58x as long as
head; clypeus smooth, setose; height of clypeur-tentorial distance:
tentorio-ocular distance
= 2.5:7.25:3.4; malar space with distinct groove52% basal width of
mandible; frons smooth, glabrous depressed bemiehaal sockets; vertex
smooth, glabrous medially; lateral temple smoo#tipse 0.74x as wide as
eye; mesosoma 1.41x as long as high; mesoscutuoseyginctate setose

(Fig. 14C); notauli absent; scutellar lunules widedially divided by eight
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carinae; scutellum punctate, setose with a smoefiredsed area apically;
sides of scutellum with lateral horn; propodeum osey with a medial
longitudinal carina with lateral crenulations (FIdD); pronotum crenulate
posteriorly; mesopleuron punctate, setose, smonth gdabrous anteriorly;
metapleuron smooth and glabrous antero-mediallst negose; fore wing
2.70x as long as wide; pterostigma 3.30x as longids; 1-R1 1.42x as long
as pterostigma; length of vein r 1.25x as widetasggtigma, as long as m-cu;
vein 2CU1 1.41x as long as m-cu; hind wing vanabtlconvex, setose; hind
coxa punctate, setose, transversely striate; lentuf 3.21x as long as wide;
hind tibia 5.40x as long as wide; hind basitarsi®x as long as wide; inner
hind tibial spur 0.60x as long as hind basitar3uscarinate apically, 0.60x as
long as wide apically with lateral horns; T2 0.4dx long as wide apically
with a small smooth triangular field basally (FigiD), longitudinally striate
basally rest rugose; T2 suture strongly depres$&diongitudinally striate
basally, rugose laterally distinctly punctate afpycaovipositor sheath setose

apically.

Colour: Body black except antenna, face, ocelli, maxilland labial palip,
mid tibia basally and apically, T1 basally and afiic T2 medio-posteriorly,
sternites yellow; fore leg dark yellow; fore wintfuscated through out below

pterostigma and around the vein 1-Cu; veins lightin.
Male: Unknown.
Host: Unknown.

Material examined: Holotype, female, India, Kerala, Pandimotta, Ranj
(DZUC).

Remarks: The diagnosis is based on the original descripRamjith et al
2016
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Discussion

Buluka quickeidiffers from all the described species by its dargize. It
shows similarity withB. townesiin having the characters, malar space with
distinct groove and scutellum with lateral horn.differs from the same
species in having the characters length of pteyosti 3.30x its width (in
B. townesilength of pterostigma 4.50x its width) and scatelunules with

eight carinae (ifB. townesscutellar lunules with nine carinae).
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GenusCHOERAS Mason

ChoerasMason, 1981Mem. Ent. Soc. Canadal5s: p.79.

Type speciesApanteles (Pseudapanteles) consin¥isreck, 1911Proc. U. S. Natn. Mus
40:177; Viereck, 1917ull. Conn. St. Geol. Nat. Hist. Sur22: 197; Muesebeck,
1926.Proc. U.S. Natn. Mus69:5.

Apanteles consimiliMuesebeck, 192®roc. U. S. Natn. Mus58: 523.

ChoerasMason, Narendran, 1998. Ent. Res22(1): 91.

Diagnosis

Head setose (Fig. 15B); face punctate with or withonedial carina;

mesoscutum, scutellum coarsely punctate (Fig. 16@)tellar lunules wide;
propodeum with strong medial carina, with neverigaton of an areola,
sculpturing varying from recticulate-rugose to cdetg smooth (Fig. 16D);
metanotum without projections; pronotum with uppad lower groove; fore
wing vein r, 1r-m straight; 2r-m absent; areoleseati or if present variable
in size (Figs 16F, 17F & 18F); vannal lobe conwastpse, but flat, hairless in
C. psarae T1 parallel sided, tapering apically, sides ginai never with a

medial groove; T2 rectangular or sub triangulag(A6E); T3 smooth longer
than T2; hypopygium large, medially folded in salestriae; ovipositor as

long as hind tibia, setose completely.
Host: Microlepidoptera (Pyraloidea)
Distribution : Australia, Chile, India.

Remarks. This genus was transferred as the subgenusApdinteles

(Achterberg, 2002). But due to the presence of umigharacters like the
presence of strong medial carina, presence of eétr@olmost of the species
and convex margin of hind wing vannal lobe, it isea generic status. A total
of three species are reported from India so far timee new species are

described in this work.
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KEY TO THE SPECIES OF CHOERAS MASON FROM INDIA

1.

2(1)

3(2)

4(3)

Larger species more than 4 mm in length; pleatdcus smooth;
margin of hind wing vannal lobe flat, hairless; dém of T1 3x its

apical Width .........oceiiiii e C. psaraeWilkinson

Smaller species never exeed 3 mm; pleural syloustate; margin of
hind wing vannal lobe convex, setose; length ofl@sk than 2.50x its

AaPICal WILLN ..o 2

Fore wing without areolet; length of ptergeta equal to vein 1-R1;
vein r arising from the middle of pterostigma; fangose ....................

......................................................................... C. pappiNarendran

Fore wing with triangular areolet; pterostigm@®-1.40x as long as
vein 1-R1; vein r arising beyond the middle of pstigma; face

010 T3 =1 (= U UPP 3

Length of fore wing 2.90x its width; OOL asnf as POL; width of

head less than 2x its length in dorsal view .............cccceiiiiiiiiiiiininnn, 4

Length of fore wing 2.65-3.51x its width; OOL 0-0.90x POL;

width of head more than 2x its length in dorsalwie........................ 5

Head 1.78x as long as its width; frons puiegtdl 1.50x as long as its
apical width; T2 smooth; antenna 1.06x as longoas wing; length of
pterostigma 2.90x its width; length of hind tibi&2Qx its width; length

of basitarsus 4.70x its width .............ccceeeennnnn. C. nirupamasp. nov.

Head 1.60x as long as its width; frons striafEt;1.90-2.30x as long
as its apical width; T2 rugulose; antenna as lantpee wing; length of
pterostigma 2.50x its width; length of hind tibi&28x its width; length

of basitarsus 3.90x its width ....................C. achterbergiNarendran
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5(3) Hind tibia 5.20x as long as its width; eyB(X as long as malar space;
fore wing vein r 1.28x as long as width of ptergsta; flagellar
segments brown; length of fore wing 2.65x its maxmmwidth; first
flagellomere 1.40x as long as second flagellomdength of

mesosoma 1.50x is width; scutellar lunules wide C. novussp. nov.

- Hind tibia 6.87x as long as its width; eye 5.2@8xlong as malar space,;
fore wing vein r as long as 0.82x width of ptergsta; flagellar
segments bicoloured; length of fore wing 3.51xntaximum width;
first flagellomere as long as second flagellomé&rgth of mesosoma
1.32x its width; scutellar luNUIeS NAITOW... cceuee .

........................................................................... C. bicolor sp. nov.
Character matrix for the species ofChoeras
1. Face sculpturing: O; rugose 1; punctate
2. Vannal lobe: O; convex, setose 1, flat, hasrles
3. T2 sculpturing: 0; smooth 1; punctate 2; rugg&isaciculate
4. OOL & POL length: 0; OOL as long as POL 1; Ot equal to POL
5. Scutellar lunules: 0; narrow 1; wide
6. Body size: 0; more than 4 mm, 1; less than 4 mm

7. Fore wing areolet: O; present 1; absent
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Coding of the characters and status for the species Choeras

Species/characters 1 2 3 4 5 6 7
Choeras 1 0 2 0 1 1 0
achterbergi

Choeras bicolor 1 0 3 1 0 1 0
Sp. nov.

Choeras 1 0 0 0 1 1 0
nirupamasp. nov.

Choeras novusp. 1 0 2 1 1 1 0
nov.

Choeras pappi 0 0 3 0 1 1 1
Choeras psarae 1 1 0 1 1 0 0

Treatment of species
Choeras achterbergi Narendran
Choeras achterberdiarendran, 1998]. Ent. Res22(1): 91. Female (NNM)
Redescription
Female Length 2.61 mm, fore wing 2.70 mm, antenna 2.70.m

Head: Width 1.60x its length in dorsal view, coarselynptate setose; length
of head 0.81x its width in anterior view; face ptate setose with a distinct
medial carina (Fig 15B); length of face 0.65 xwiisith; clypeus punctate; eye
length 5x malar space; eyes setose with infuscsitidrons transversly
striated; lateral temples slightly visible in amberview; occiput smooth,

shiny; toruli shiny; OOL as long as POL; lengthsohpel.61x its width; first
flagellomere 0.90x as long as second flagellomergth of first flagellomere

2.52x its width; length of second flagellomere Z M8 width; antenna as long

as fore wing.
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Mesosoma Length of mesosoma 1.60x its height, 2.61x ag las head;

mesoscutum coarsely punctate, setose; scutellaulelsin wide with

crenulations (Fig. 15C); scutellum shiny sparsaingiate; propleuron with
small punctures; pronotum with lateral crenulatjomsesopleuron punctate
with deep furrow; metanotum crenulated; propodeurith wa medial

longitudinal carina which at its base bifurcatestontwo transverse carina
running on either side, these transverse cariman@iwith longitudinal lateral

carina, rest rugose (Fig. 15C); fore wing 2.90xni@ximum width; length of
pterostigma 2.51x its maximum width; pterostigmal@sy as 1-R1; vein r
equal to width of pterostigma; vein r arising begomthe middle of

pterostigma; Vein 1-R1 1.40x length of pterostigrhayd femur 2.89x its

width; hind tibia 5.30x its width; outer hind tibigpur 0.40x basitarsus;
length of basitarsus 3.92x its width.

Metasoma T1 2.30x as long as its width at apex, paraid¢d, smooth (Fig.
15D); T2 rugulose 2.70x wide as its basal width+TB shiny with sparsely

punctate, setose; ovipositor setose at apex; hypopymembranous.

Colour: Body black generally except T1 and T2, fore anill femora,
ovipositor, clypeus reddish brown; maxillary pal@lg yellow; ocell,
antennae brown; scape and pedicel yellowish broming veins brownish
black.

Male: Unknown.
Host: Unknown.
Distribution : India (Kerala).

Material examined: 4F, India, Kerala, CPCRI, Girish, 21.i.03 (DZUC).
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Discussion

The species have similar characters with the speCiepappilike wider
scutellar lunules and OOL as long as POL, butffets from the species for
the width of head 1.60x its length in dorsal viaw €. pappihead 2.10x its
width in dorsal view) and fore wing vein 1-R1 1.48% long as pterostigma

(vein 1-R1 as long as pterostigmadnpapp).

Choeras bicolor sp. nov.
Holotype: Female: Length 2.51 mm, fore wing 2.25 mm, ovifgs<).26 mm.

Head: Width of head 2.20x its length in dorsal viewjrshwith irregular
punctures; length of head 0.91x its width in amtewiew; length of face
0.70x its width; face coarsely punctate and spaisetiose with a well defined
medial carina (Fig. 16B); length of clypeus 2.68xwidth, sparsely punctate;
tentorio-ocular length 0.096; eye length 5.30xni&lar space; vertex, temple,
frons punctate; occiput smooth, shiny; toruli snmathiny; length of OOL
0.94x POL; maxillary palp with four segments; ssdgngth 1.34x its width;
length of pedicel 0.67x its width; scape 1.80x asgl as pedicel; first

flagellomere as long as second flagellomere.

Mesosoma Length of mesosoma 1.32x its width, 2.20x as lasghead;
mesoscutum coarsely punctate, setose (Fig. 16Gguinandistinct (Fig.

16C); propleuron punctate with crenulations; mesopmn punctate
anteriorly, smooth, shiny posteriorly; scutellaniles narrow with up to eight
crenulations; scutellum punctate; propodeum withl defined medial carina
diverges at basal region (Fig. 16D); middle of médarina with transverse
carina extending up to spiracles, meeting longumaldcarina, rest shiny,

rugulose; length of fore wing 3.51x its maximum thidpterostigmal length
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2.74x its maximum width; length of vein r 0.82x whdof pterostigma; vein
1-R1 1.40x as long as pterostigma; margin of himgwannal lobe convex,
setose; length of hind femur 3.96x its width; ldngtf hind tibia 6.87x its
width; hind tibia 1.15x as long as hind femur; euibial spur 0.50x as long

as hind basitarsus; inner tibial spur 0.39x as ls@pasitarsus.

Metasoma T1 parallel sided, basal 1/3 smooth, rest acteu(&ig. 16E);
apical length of T1 1.28x its width; T2 sub rectalag, aciculate; length of T2
0.41x its width; T1 1.89x as long as T2; T3 sparsefgulose, rest sparsely

irregularly punctate, shiny; ovipositor 0.28x asdas hind tibia.

Colour: Body black except wing veins, fore and hind lemgpositor, clypeus
yellowish brown; maxillary palp pale yellow; propeam brownish black; T1,
T2 and T3 brownish yellow; T4-T7 brownish blaclggellar segments bi

coloured, basal and terminal flagellomeres bramddle pale yellow.
Male: Unknown.

Host: Unknown.

Distribution : India (Kerala).

Material examined: Holotype: 1F, India, Kerala, Koottanadu, Santhosh
16.iv.2007 (DZUC).

Etymology: The species epithet 'bicolor' refers to its an&icolouration.
Discussion

This species shows close resemblence withGheaovussp. nov. in having
punctate sculpturing of face and width of head mibv@n 2x its length,
however it differs from the same species in mangratiers which are
mentioned in the key. This species also shares sdmeacters with the

specie<C. nirupamasp. nov. like length of face 0.70x its widtht itudiffers
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from the species in having OOL 0.94x POL (OOL asglas POL inC.
nirupamasp. nov.) and length of fore wing 3.51x its width C. nirupama

sp. nov. length of fore wing 2.90x its width).

Choeras nirupama sp.nov.

Holotype: Female: Length 3 mm, antenna 3.41 mm, fore wirky 3nm,

ovipositor 0.53 mm.

Head: Width of head 1.78x its length in dorsal viewnptate, setose; length
of head 0.79x its width in anterior view; face ptate with medial

protruberance (Fig. 17B); face 0.70x as long asthwididth of face 0.50x
width of head; clypeus smooth, shiny; toruli smodtions, vertex, temple
punctuate, setose; OOL as long as POL; length apescl.52x its width;

pedicel 0.75x its width; first flagellomere 0.90xs dong as second
flagellomere; length of first flagellomere 2.52g width; second flagellomere

2.40x its width; terminal flagellomere acute witle2x its width.

Mesosoma Length of mesosoma 1.40x its width, 2.59x as lasghead;
mesoscutum coarsely punctate, setose (Fig. 17Q)telkan coarsely
punctate, scutellar lunules wide with eight carindg. 17C), sides
crenulated; notauli indistinct; propleuron shinyamulate; lateral side of
pronotum smooth, shiny with anterior crenulatiomsgsopleuron shiny,
slightly punctate; propodeum with well defined nadcarina diverging at
apex, small transverse carinae arising on eithde sf medial carina, rest
rugose; length of fore wing 2.90x its width; ptargsa 2.90x its maximum
width; length of vein 1-R1 1.40x as long as ptagesf; length of vein r
1.40x width of pterostigma; hind wing vannal lolmneex, setose; hind tibia
1.20x its width; outer tibial spur 0.60x as long laasitarsus; length of

basitarsus 4.71x its width.
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Metasoma Length of metasoma as long as mesosoma; apicgthieof T1
1.50x its width; T1 parallel sided shiny, sparspiynctate, setose anteriorly
(Fig 17D); T2 smooth, shiny, triangular with lateegevation, setose apically;
T3-T7 punctate, setose; ovipositor sheath setospet, 0.50x as long as
hind tibia.

Colour: Body generally brownish yellow, except head, T3-0vipositor
sheath black; flagellomeres brown.

Male: Unknown.

Host: Unknown.

Distribution : India (Kerala).

Material examined. Holotype: 1F, India, Kerala, C.U.Campus, Botahica
garden, Veena, 11.v. 2011 (DZUC).

Etymology: The species name is an arbitrary combinatioetbéis.
Discussion

This species shows character similarities with fbBowing speciesC.
achterbergiand C. pappifor the character OOL as long as POL, but shows
difference for the characters basitarsus 4.70xoag las its width (inC.
achterbergibasitarsus 3.90x as long as its width), width e&d 1.78x its
length (width of head 1.60x its length @. achterbergi and the main
differences fromC. pappiare fore wing areolet present (areolet absent in
C. papp) and vein r arising beyond the middle of pterasag(vein r arising

from the middle of pterostigma @. papp).
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Choeras novus sp. nov.

Holotype: Female: Length 2.12 mm, antenna 2.70 mm, forggV@®3 mm,

ovipositor 0.20 mm.

Head: Width of head 2.10x its length in dorsal viewndgh of head 0.90x its

width in anterior view; face punctate, setose waithdial carina, length 0.84x
its width (Fig. 18B); length of clypeus 2.81x itddth, sparsely punctate,
setose, shiny; eyes glabrous with infuscations;leggth 2.78x malar space;
vertex, temple sparsely punctate, setose (Fig. ;18€giput smooth (Fig.

18C); toruli shiny; OOL 0.70x POL; maxillary palfour segments; length of
scape 1.18x its width; pedicel length 0.56x itstjdscape 2.31x as long as

pedicel; first flagellomere 1.40x as long as secdlagellomere.

Mesosoma Length of mesosoma 1.50x its height, 2.59x ag las head;
mesosutum punctate, sparsely setose (Fig. 18DjelEnulunules wide with
nine carinae; scutellum coarsely punctate, sparsaiyse (Fig. 18D); notauli
indistinct; propleuron punctate; lateral side obrpytum granulate with deep
crenulations; mesopleuron punctate anteriorly smoahiny posteriorly;
propodeum with medial longitudinal carina, resgistly rugose; length of
fore wing 2.65x its maximum width; length of pteiigsma 2.80x its
maximum width; vein 1-R1 1.40x as long as pterastg length of vein r
1.28x width of pterostigma; margin of hind wing wah lobe convex, setose;
length of hind femur 3.40x its width; length of Hitibia 5x its width; outer
hind tibial spur 0.50x as long as hind basitarbus; basitarsus 6.61x as long

as wide.

Metasoma Length of T1 1.40x its width; T1 parallel sideldterotergites
setose; T1, T2 sparsely rugose; T3—T7 smooth; sitipo0.40x as long as
hind tibia.
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Colour: Body black except maxillary palp, fore coxae,idibspur pale
yellow; T1, T2, fore and mid leg, basal hind femaad tibia yellowish
brown; apex of hind femur and tibia, ovipositor,ngiveins, flagellomeres

brown.

Male: Unknown.

Host: Unknown.
Distribution : India (Kerala).

Material examined: Holotype: 1F, India, Kerala, Kakkencherry, Veena,
23.iv.2012 (DZUC).

Etymology: The specific epithet 'novus’' means new in Latin.
Discussion

This species shows similarity with the speci@s pappi in having the
characters width of head 2.10x its length in dongalv and presence of
convex, setose hind wing vannal lobe margin. Budiffers from the same
species in having presence of fore wing areoletolat absent irfC. papp),
face punctate (face rugose@n papp) and vein r 1.28x width of pterostigma

(vein r as long as pterostigma@n papp).
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Choeras pappi Narendran
Choeras pappNarendran, 1998l. Ent. Res22(1): 92.Female (NNM).
Diagnosis
Female Length 2.20 mm, fore wing 1.90 mm, antenna 1.80.m

Head width 2.10x as its length in dorsal view, gate; setose; OOL as long
as POL; vertex smooth, shiny; frons rugose; fagosa with medial carina;
maxillary palp four segmented; toruli smooth; oatipsmooth, shiny;
mesoscutum punctate, setose; scutellum punctatgellse lunules wide,
crenulated; propodeum rugose with a medial longuaiccarina; mesopleuron
punctate antero-ventrally, smooth posteriorly; mkfaron punctate; fore
wing vein R1 equal to pterostigma; vein r arisingni middle of pterostigma;
width of pterostigma equal to vein r; areolet albsé&d parallel sided, apical
width equal to basal width; T1-T2 aciculately putet setose; T3-T7

smooth, shiny; ovipositor less than half of hindao

Male: Unknown.

Host: Unknown.

Distribution : India (Kerala).

Remarks: This diagnosis based on the original descripti@anendran 1998.
Discussion

Choeras pappshows character similarity wit@. bicolor sp. nov. in having
aciculate nature of Tland convex hind wing vanbEelonargin, but it differs
from the same in having scutellar lunules wideGirbicolorsp. nov. scutellar
lunules narrow), OOL as long as POL (OOL 0.90x P@LC. bicolor sp.

nov.) and fore wing with out areolet (fD. bicolor sp. nov. fore wing with

areolet).
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Choeras psarae (Wilkinson)

Microgaster psaraewilkinson, 1927.Bull. Ent. Res.18: 174. Female (BMNH).
Choeras psaraéwilkinson), Narendran, 1998. Ent. Res 22(1): 94.

Diagnosis
Female Length 4.70 mm, fore wing 4.40 mm, antenna 4.20.m

Width of head 1.90x its length in dorsal view, piate, setose; vertex
sparsely punctate; OOL 0.60x POL; face coarselyciae, setose with
distinct medial carina; antenna 0.90x as long adyp@ronotum smooth,
shiny; mesoscutum coarsely punctate, setose; koutéinules broad,
crenulated; scutellum sparsely punctate; metanaigmulated; mesopleuron
punctate anteriorly, smooth, shiny posteriorly;gomdeum setose with medial
longitudinal carina; mesopleural sulcus smooth;apleturon smooth, shiny;
fore wing vein 1-R1 1.40x as long as pterostign&@nwv arising beyond the
middle of pterostigma and longer than width of @$tigma; areolet
triangular; hind coxa more than half length of nssoa, basally smooth
apically punctate, setose; outer hind tibial spalf bf hind basitarsus; T1 3x
as long as its apical width, narrowed at apex; ‘B®A as long as T2; T2-T7

smooth; ovipositor sheath equal to hind coxa.

Colour: Body black except labrum, ocelli, pronotum, fared mid legs, basal
part of hind tibia, hind tibial spur yellow; tegd, T1 pale yellow; wings

hyaline; wing veins dark brown; ovipositor yellowibrown.
Male: Unknown.

Host: Unknown.

Distribution : India (Kerala).

Remarks: This diagnosis is based on Narendran 1998.
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Discussion

This species shows close resemblence with the epE€cinovussp. nov. for

the characters scutellar lunules wide and fore wiig 1-R1 1.40x as long as
pterostigma.The main differences from the sameispae length of T1 3x
its apical with (length of T1 1.40x its apical wiajitand length of body more

than or equal to 4 mm (length of body less tham3imC. novussp. nov.).
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GenusCotesia Cameron

Cotesia Cameron, 1891.Mem.Proc.Manch.Phil.Sod:185. Type: Cotesia flavipes
Cameron, 189IMem. Proc. Man. Lit. Phil. Sq@)4: 182-194.

Cryptapantelesviereck, 1910Proc. Ent. Soc. Wasii1:209. Type €. rileyanusViereck,
1910) =Apanteles congregatégiley, 1881 var. scitulus

StenopleuraViereck, 1911.Proc. U.S. Nat. Mus 40 (1812): 173-196. TypeéApanteles
sesamiaé€Cameron, 1906lrans. Sou. Afr. Phil. Sqcl6(4): 334-336.

Diagnosis

Propodeum lack areola with a medial longitudinatira or incomplete
transverse carina arises laterally (Fig. 19B); THtapel sided, posteriorly
broadened; T2 large rectangular, or truncate pyamishape with basal
width greater than its median length, apical witlthce the median length
(Fig. 20D); T1, T2 rugose-punctate; T3—T7 smoolimy hypopygium short,
inflexible; ovipositor short concealed under hypgioyn; ovipositor sheath

sparsely setose apically.
Host: Larvae of Macrolepidoptera.
Distribution : Cosmopolitan.

Remarks:. Here three species exce@t philoeampusand C. ruficrus are
transferred from the genuSpantelesto Cotesiadue to the characters like
short ovipositor, T1 parallel sided, T1-T2 sculptgrand propodeum with

medial longitudinal carina.
KEY TO THE SPECIES OF COTESIA CAMERON FROM KERALA

1. Propodeum with faint medial carina; ovipositss than 0.30x as long

as basitarsus; OOL more than 1x POL............C. ruficrus(Haliday)

- Propodeum with strong medial longitudinal carim&jpositor more

than or equal to 0.50x as long as basitarsus; @4 than or equal to

105



2(1)

3(2)

4(3)

Occiput with a medial longitudinal carina; O@s long as POL,;

length of fore wing vein r 0.90x breadth of pteigsta........................ 3

Occiput without a medial longitudinal carina; O@hbt equal to POL;
length of fore wing vein r less than 0.90x breaaftpterostigma.......... 4

Face with a medial longitudinal carina; egadth 2.30x as long as
malar space; length of face 0.80x its width; lengitinesosoma 1.40x

its height; vein 1-R1 1.30x as long as pterostigma..............cccceeeeeeeee.

..................................................... C. euthaliaeBhatnagar comb. nov.

Face without medial longitudinal carina; eye l#ng.30x as long as
malar space; length of face 0.61 its width; lengittmesosoma 1.21x

its height; vein 1-R1 1.10x as long as pterostigma.............cccceeeeeenee.

............................................................... C. philoeampugCameron)

Length of pterostigma less than 2x its widthical length of T1 1.20x
its width; frons punctate; length of hind tibia &% width; T3 dark

brown; eye length 3.29x as long as malar space...........ccccccevvvvvnnnnnn.

C. pratapaeAshmead comb. nov.

Length of pterostigma more than 2.70x its widthical length of T1
0.90x its width; frons aciculate; length of hindi& 6.60x its width;
T3 reddish brown; eye length 4.30x as long as nsgdace ...................

ettt 1 DIfId@a Sharma comb. nov.

Character matrix for the species ofCotesia

1.

2.

Face medial carina: O; present 1; absent

Frons sculpturing: O; punctate 1; aciculate
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8.

9.

Occiput carina: O; present 1; absent

OOL & POL length: 0; OOL as long as POL 1; O@it equal to POL
Propodeal carina: 0; strong 1; faint

Pterostigmal length & width: O; less than A.5more than 2.5
Propodeal sculpturing: O; punctate 1; rugosaciulate

Length of tibial spur & basitarsus: 0; lessti@eb, 1; equal to 0.5

Eye length & malar space: 0; more than 0.4eds than 0.4

10. Length of ovipositor & basitarsus: 0; moreri@e5, 1; less than 0.5

Coding of the characters and status for the specied Cotesia

Cotesia pratapae 1

Species/Characters 1 2 3 4 5 6 7 8 9 10
Cotesia bifida 0 1 1 1 0 1 0 0 0 0
Cotesia euthaliae 0 0 0 0 1 2 0 1 1
ohioeampus L 0 0 0

0 1 1

0 1 1

Cotesia ruficrus 0

0
0 1 1 0O O 0
0
1

Treatment of species

Cotesia hifida (Sharma) comb. nov.

(Figs 19A & B)

Apanteles bifid&Sharma, 1973rient. Ins, 7: 119. Female (DFRI).

Redescription

Female Length 2.51 mm, antenna 2.90 mm, fore wing 2.90, ravipositor
0.30 mm.
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Head: Width of head 1.90x as long as length in dorsaly length of head
0.91x its width in anterior view; face punctate lwé medial longitudinal
carina; length of face 0.70x its width; eye lendtBOx malar space; vertex,
temple coarsely punctate, setose; frons acicu@@t. 0.90x POL; occiput
smooth; antenna as long as fore wing; length gbesda21x its width; length
of pedicel 0.92x its width; length of first flagethere 2.91x its width; length

of second flagellomere 2.71x its width.

Mesosoma Length of mesosoma 1.40x its height, 2.60x ag las head;
mesoscutum coarsely punctate, setose; scutelladelsinvide, crenulated;
scutellum shiny; propodeum punctate with mediahgitudinal carina,
transverse carina, irregular lateral carinae oheeiside of median carina;
propleuron punctate; mesopleuron punctate antemtral, smooth postero-
dorsally; metapleuron punctate posteriorly; hindacshiny, punctate; length
of pterostigma 2.70x its width; fore wing vein 1R120x as long as
pterstigma; length of vein r 1.10x width of ptdrgsa; margin of hind wing
vannal lobe convex, setose; length of hind femuit8xvidth; length of hind
tibia 6.60x its width; outer hind tibial spur 0.4@s long as hind basitarsus;
length of basitarsus 4.70x its width.

Metasoma Metasoma 0.81x as long as mesosoma; length 00.9Qx its
apical width; length of T2 0.80x its width, pun&a® 3-T7 smooth; ovipositor

sheath short; ovipositor 0.30x as long as hindtibi

Colour: Body black except mandibles, ocelli, T3-T5 retdibrown;
ovipositor sheath dark reddish brown; scape, pédwmg veins, apex of
tibia, tarsi yellowish brown; hind femur and tibiayipositor yellow; tibial

spur pale yellow.
Male: Unknown.

Host: Tiracola plagiataWalker (Noctuidae)
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Distribution : India (Kerala, West Bengal).

Material examined: 1F, India, Kerala, Mukkali, Sumodan, 10.xii.1989
(DZUC).

Discussion

This species resembles wi@ pratapaecomb. nov. sharing the characters,
antenna as long as fore wing and OOL 0.90x POL,itbdiffers in many
characters which are mentioned in the key. Thisisgealso shows similarity
to C. euthaliaecomb. nov. for the characters face with medialgltudinal
carina and length of pterostigma 2.70x its maximwidth. The main
differences with the same species are length of vell.10x breadth of
pterostigma (inC.euthaliaecomb. nov. length of vein r 0.90x breadth of
pterostigma), length of hind femur 3x its width @ euthaliaecomb. nov.
length of hind femur 3.50x its width).

Cotesia euthaliae (Bhatnagar) comb. nov.

(Figs 19C & D)
Apanteles euthaliaBhatnagar, 1948nd. J. Ent, 10:167. Female (IARI).
Redescription

Female Length 1.91 mm, antenna 2.32 mm, fore wing 2.10; mvipositor
0.17 mm.

Head: Head width 1.80x its length in dorsal view; lemgif head 0.90x its
width in anterior view; face aciculate, setose withshort medial carina
anteriorly; length of face 0.80x its width; eye d¢im 2.30x malar space; frons,
vertex, temple punctate, setose; occiput smooth witmedial longitudinal
carina; OOL as long as POL; antenna 1.21x as lenigody; length of scape
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1.61x its width; length of pedicel 0.60x its widtength of first flagellomere
3.3x its width; length of second flagellomere 3.&2xwidth.

Mesosoma Length of mesosoma 1.40x its height, 2.32x ag las head;
mesoscutum punctate, shiny, sparsely setose; Ilsgutieinules narrow,
crenulated; scutellum sparsely punctate, setosgpopleum aciculate with
medial longitudinal carina; propleuron smooth, ghimesopleuron punctate,
setose antero-ventrally; length of pterostigma 2.i7® maximum width; fore
wing vein 1-R1 1.30x as long as pterostigma; veiB0x as long as width of
pterostigma; margin of hind wing vannal lobe flatheut hairs; length of
hind femur 3.50x its width; length of hind tibia &= width; outer hind tibial
spur 0.40x hind basitarsus, inner spur 0.30x hirditarsus; length of

basitarsus 5.40x its width.

Metasoma T1 parallel sided, 2x its apical width, 1.60x laag as T2; T2
with diverging sulci, 0.50x as long as T1; lengthT@ 0.30x its width; T3
1.60x as long as T2; ovipositor 0.20x as long asl tibia; ovipositor sheath

short.

Colour: Black except ocelli, T1-T3 reddish brown; wingng apical hind
tibia, hind tarsi yellowish brown; basal hind femtind tibia yellow; tibial

spur white.

Male: Unknown.

Host: Euthalia garudaMoore (Nymphalidae)
Distribution : India (Bihar, Kerala).

Material examined: 2F, India, Kerala, Peechi, Sumodan, 8.ii. 198B; 1
India, Kerala, Munnar, Sumodan, 20.xii.1989; 1Hidn Kerala, Kulamavu,
1.xii.1988 (DZUC).
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Discussion

It shows close resemblence with philoeampusndC. pratapaecomb. nov.

in having the characters face with medial carind &ons punctate, but it
differs from C. philoeampusn many characters which are mentioned in the
key. The main differences fro@. pratapaecomb. nov. are T1 2x its apical
width (T1 1.20x its apical width €. pratapaecomb. nov.) and length of
vein r 0.90x width of pterostigma (i@. pratapaecomb. nov. length of vein r

0.60x width of pterostigma).

Cotesia philoeampus (Cameron)

(Figs 19E & F)

Apanteles philoeampu€ameron, 1911Proc. Linn. Soc. N.S.Wales34:342 Female
(BMNH).

Apanteles philoeampu@ameron, Wilkinson, 192&ull. Ent. Res.19: 96.

Apanteles philoeampuSameron, Parrot, 195Bacif. Sci, 7(2): 201.

Redescription

Female Length 2.30 mm, antenna 2.40 mm, fore wing 2.40, ravipositor
0.19 mm.

Head: width 1.70x as its length in dorsal view; facasely punctate, setose,
without a medial longitudinal carina; length of ¢a©.61x its width; eye

length 4.30x malar space; frons punctate; vertesosim shiny; occiput shiny

with medial longitudinal carina; OOL as long as P@htenna as long as fore
wing; length of scape 1.21x its width; length ofijmel 0.82x its width; length

of first flgellomere 2.61x its width; length of swal flagellomere 2.80x its

width.

Mesosoma: Length of mesosoma 1.21x its height, 2.50x ag las head,

coarsely punctate, setose; scutellar lunules brosshulated; mesopleuron
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punctate, setose antero-ventrally, smooth postersatly; metapleuron shiny,
smooth anteriorly, posteriorly; propodeum dull, ag, with strong medial
longitudinal carina and basal transverse carimaytieof pterostigma 2.60x its
maximum width; fore wing vein 1-R1 1.10x as longmsrostigma; vein r
0.90x as long as width of pterostigma; margin aidhwing vannal lobe
convex, setose; hind femur punctate, setose; lesfdtind femur 3x its width;
length of hind tibia 6.50x its width; length of liassus 5x its width; outer

tibial spur 0.40x as long as hind basitarsus.

Metasoma T1 smooth, parallel sided, 1.30x as long as itdtlwat apex;
length of T2 0.30x its width, with diverging suldil, T2 sparsely rugose at
sides; T3 2x as long as T2; ovipositor sheath sedp@pex; ovipositor 1.10x

as long as hind tiba.

Colour: Body black except mandibles, ocelli, T3—T5 retidisown; scape,
pedicel, wing veins, apical tibia, tarsi yellowistown; basal hind femur and

tibia, ovipositor yellow; tibial spur pale yellow.
Male: Unknown.

Host: Unknown.

Distribution : Australia, India (Kerala).

Material examined: 4F, India, Kerala, Malampuzha, Narendran, 21948
1F, India, Kerala, C.U.Campus, Rema, 21.ii.199F, 1India, Kerala,
C.U.Campus, Rema, 11.xii.1993 (DZUC).

Discussion

This species resembles with euthaliaecomb. nov. in having the characters

like presence of medial longitudinal carina in @oti and punctate
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sculpturing of frons, but it differs from the sasgecies having the characters

which are mentioned in the key.

Cotesia pratapae (Ashmead) comb. nov.

(Figs 20A & B)

Apanteles pratapa@éshmead, 189@roc. Nat. Mus no. 1092, 18: 647. Female (BMNH).
Redescription

Female Length 2.30 mm, antenna 2.60 mm, fore wing 2.60, ravipositor
0.17 mm.

Head: Width of head 2x its length in dorsal view; fapanctate, setose,
without medial longitudinal carina; eye length Xk28alar space; frons shiny,
punctate; occiput smooth; OOL 0.90x POL; antenndoag as fore wing;
length of scape 1.70x its width; length of pedi€eblx its width; first

flagellomere 0.95x as long as second flagellomere.

Mesosoma Length of mesosoma 1.30x its height, 2.61x ag) las head;
mesoscutum coarsely punctate; scutellar lunuleg wrdnulated; propleuron
punctate, mesopleuron punctate, setose antercallgntsmooth postero-
dorsally; metapleuron smooth anteriorly and pumgtatetose posteriorly;
propodeum punctate, dull with a medial longitudir@rina; length of
pterostigma 2x its width; fore wing vein r 0.30xlarg as pterostigma, 0.60x
width of pterostigma; margin of hind wing vannabéconvex, setose; hind
coxa shiny punctate; length of hind femur 2.90xnidth; length of hind tibia
5x its width; hind basitarsus 4.38x its width; outiial spur 0.50x hind

basitarsus.
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Metasoma Metasoma 0.79x mesosoma,; length of T1 1.20xgisah width;
T2 0.60x as long as T1; T3 1.30x as long as T2;T¥3smooth; ovipositor

0.20x as long as hind tibia, setose apically.

Colour: Body black except ocelli, T1-T7 except T3 reddimsbwn; fore and
mid legs, basal half of hind tibia, T3, ovipositgellow; wing veins dark

brown; tibial spur pale yellow.

Male: Unknown.

Host: Pratapa devavioore (Lycaenidae)
Distribution : India (Kerala), Sri Lanka.

Material examined: 1F, India, Kerala, Anakkatty, Narendran, 7.i.1989,
India, Kerala, Adimali, Sumodan, 3.xii.1988; 1Fdia, Kerala, Silent Valley,
Sumodan, 30.xii.1990 (DZUC).

Discussion

Cotesia pratapaeomb. nov. shows similarity witke. bifida comb. nov. in
many characters like strong propodeal medial caaimé absence of medial
longitudinal carina in occiput, but differs fromethsame species in the
characters mentioned in the key. This speciessilaces common characters
with C. ruficrusin having punctate sculpturing of frons and absesfomedial
longitudinal carina in occiput. The main differeadeomC. ruficrusare face
with a medial longitudinal carina (i@. ruficrusface lack medial longitudinal
carina), propodeum with strong medial longitudinatina (propodeum with

faint medial longitudinal carina i€. ruficrug
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Cotesia ruficrus (Haliday)

(Figs 20C & D)

Microgaster ruficrusHaliday, 1835Ent. Mag, 2:253.

Apanteles antipodAshmead, 190(Proc. Linn. Soc. New South Wale&5: 355.

Apanteles manil#shmead, 1904]. New York entSoc., 12: 19 Synonimised by Gahan.
Apanteles sydneyengiameron, 1911Proc. Linn. Soc. New South Wale36:342.
Protapanteles naranga®iereck, 1913.Proc. U.S. Nat. Mus 44: 642 Synonimised by
Gahan.

Apanteles antipod#Vilkinson, 1928Bull. Ent. Res19: 95 Synonimised by Wilkinson.
Apanteles ruficrusVilkinson, 1929Bull. Ent. Res.20:108.

Redescription

Female: Length 2.13 mm, antenna 2.61 mm, fore wing 2.10, mwpositor
0.12 mm.

Head Head 1.90x as wide as its length in dorsal viemgth of head 0.92x
its width in anterior view; face punctate, setose\& medial carina; length of
face 0.70x its width; eye length 3.30x malar spdoers, vertex punctate,
setose; occiput smooth; OOL 1.30x POL; antennaxl&? long as body;
length of scape 1.40x its width; length of pedi@ellx its width; length of
first flagellomere 3.20x its width; length of secbflagellomere 3.10x its

width; first flagellomere as long as second flagelére.

Mesosoma Length of mesosoma 1.30x its height, 2.43x ag) las head;
mesoscutum, scutellum coarsely punctate, setosdellsec lunules broad,
crenulated; mesopleuron punctate antero-ventrattypoth postero-dorsally;
propodeum punctate, with faint medial carina; langft pterostigma 2.80x its
width; fore wing vein 1-R1 1.20x as long as ptegreg; vein r 0.80x as long
as width of pterostigma, 0.20x as long as vein; IRargin of hind wing
vannal lobe convex, without hairs; length of hiremtur 3.41x its width;
length of hind tibia 6.30x its width; outer hindial spur 0.50x as long as

hind basitarsus; length of basitarsus 6x its width.
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Metasoma T1 1.40x as long as its apical width; T2 0.40Xay as T1 with
widely diverging sulci; length of T2 0.30x its wigtT3 1.50x as long as T2;
T3-T7 smooth, shiny; ovipositor 0.20x as long asltibia; ovipositor sheath

short.

Colour: Body black except pterostigma, wing veins, T4y€Howish brown;

T3, tibial spur yellow; fore and mid coxa reddisiown.
Male: Unknown.

Host: Cirphis loreyi Dup (Noctuidae)Cirphis unipunctaHaw (Noctuidae),
Heliothis armigera Hubner (Noctuidae), Hypsipyla robusta Moore
(Pyralidae),Naranga diffusaWalker (Noctuidae)Perigea capensis&suenee
(Noctuidae), Phytometra sp., Plusia orchalcea Fabricius (Noctuidae),
Spodoptera mauritiaBiosd. (Noctuidae),Sesamia calamistisHampson

(Noctuidae) Sesamia cretiched (Noctuidae).

Distribution : India (Andra Pradesh, Bihar, Kerala, Tamil Naduthar
Pradesh), Philippines, Sri Lanka.

Material examined: 1F, India, Kerala, Kannavam forest, Narendran,
31.x.1988; 1F, India, Kerala, Ranni, Narendranxi24988; 2F, India, ICRI,
Saklaspur, Jasvir Singh, 5.vi.1989; 1F, India, Kera/azhani, 7.ii.1989
(DzUC).

Remarks: This species transferred from tApantelesto Cotesiaby Mason,
1981.

Discussion

This species shows similarity with the specteseuthaliaeand C. bifida
comb. nov. in having many characters like face wrtadial longitudinal

carina and pterostigmal length more than 2.50xvitkth, but it differs from
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C. euthaliaecomb. nov. in having OOL 1.30x POL (. euthaliaecomb.
nov. OOL as long as POL) eye length 3.30x malacesda C. euthaliae
comb. nov. eye length 2.30x as long as malar spdde main differences
from C. bifida in having the characters antenna 1.22x as lonfpraswing
(antenna as long as fore wing@n bifidacomb. nov.) and length of T1 1.40x
its apical width (T1 0.90x its apical width @ bifidacomb. nov.).
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GenusDiolcogaster Ashmead

DiolcogasterAshmead, 190@roc. U.S. natn. Mus23: 132.

Type speciesMicrogaster brevicaudugrovancher, 1886Add. Corr. Faune. Ent. Can.
Hym, 140

Diolcogaster melligasteAshmead, 190(Proc. U. S. natn. Mus23: 132.

Diolcogaster brevicaudédshmead, 190dnsects New Jers594.

Microgaster (Diolcogaster) brevicaudiéereck, 1911Proc. ent. Soc. WashL3: 96.
ZadiolcogasteViereck, 1913Proc. U.S. nat. Mus 46 (2031):359-386. (Synonymised by
Mason 1981). Type speciegadiolcogaster anomugiereck, 1913Proc. U.S. nat. Mus46
(2031): 359-386.

Diagnosis

Head oval, shiny, punctate; face with a faint @mpinent medial carina (Fig.
21B); mesoscutum smooth to punctate-reticulate . (R28C); scutellum
smooth or weakly punctate; notauli absent (Fig. )23&onotum without
upper crenulated groove; metanotum without shaogepting anterior lobes;
propodeum smooth, rugose-punctate with completaahkhgitudinal carina
(Fig. 22D); fore wing areolet present, shape vdaeiafrom triangular,
guadrangular to slit like (Fig 22F); margin of hinghg vannal lobe convex,
setose but sometimes straight and rarely concaides$s; first and second
marginal cell same width; hind coxa large, hindalilspur unequal in length;
T1 paralllel sided or broad posteriorly, narrowipgsteriorly with a sharp
medial longitudinal groove throughout its lengthgé-22D & E); T2 variable
but mostly rectangular with a medial field (Fig.E32 T3 smooth to rugose
with or without medial field; hypopygium short, spbtised medially, not
more than half length of hind tibia; ovipositor shostraight to strongly
decurved, hidden with in the hypopygium; oviposihreath short, setosity

variable from entire length to few hairs crowdedpex.
Host: Macrolepidoptera, Noctuidae, Geometridae, Pydalai

Distribution : Cosmopolitan.
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Remarks: Untill the redefinition of Diolcogaster the already described
species were treated under the geMicrogasterL. (Wilkinson 1929, 1932).
Nixon (1965) transferred them t®rotomicroplitis and later Mason (1981)

placed some species BfotomicroplitisunderDiolcogaster

KEY TO THE SPECIES OF DIOLCOGASTER ASHMEAD FROM
INDIA

1. T1, T2 and T3 fOrming Carapace ........ccccccceeeeeeeeeeeriiiiiiiieeeeeeeeeennnnns 2
- T1, T2 and T3 not forming Carapace ......cccccccevvveevrvvviiiieeeeereeennnnnns 6

2(1) Vannal lobe flat; OOL as 1o0Ng @S POL..cceiviiiiiiiiiiiiieiieeeeiiii

......................................................... D. narendraniRema & Sheeba
- Vannal lobe convex or concave; OOL 0.50-1.40xPO.................. 3

3(2) Length of scape more than 2x its width; véiR1 0.90x as long as

PLErostigma ..........vvviiiiieeiiieeceeeeeee e D. longistriaGupta

- Length of scape less than 2x its width; vein 1+Rdre than 0.90x as

oTglo J= S 01 (=] (0 1S] (0] o 4 F- USSP 4

4(3) Length of fore wing 2.70x its width; lengthTl 1.10x its apical width
.......................................................................... D. buddhasp. nov.

- Length of fore wing 2.90x its width; length of T180—-0.90x its apical

5(4) Fore wing vein 1-R1 1.20x as long as ptegosti; propodeum
punctate; outer hind tibial spur 0.30x as long el ltibia; length of
scape 0.50x its width; length of hind femur 3.9&xwidth ..................

................................................................... D. andamanensiSupta
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6(1)

7(6)

8(7)

9(7)

Fore wing vein 1-R1 1.52x as long as pterostigonapodeum rugose-
punctate; outer hind tibial spur 0.42x as long el ltibia; length of
scape 1.30x its width; length of hind femur 3.3&width ..................

.......................................................................... D. ranijithi sp. nov.
Head 0.75-0.90x as long as itS Width .....ccc.ceevviiiiiiiiiiiiiiiiiiiiii, 7
Head 1.80—2.40x as long as itS Width .............ceeiiiiniiiiiiiiiiiiinnn, 10

Inner hind tibial spur 0.90x as long as hbasitarsus; head 0.90x as

long as its width; T2 with two sub medial carinae..................c........ 8

Inner hind tibial spur 0.63x as long as hind taasus; head less than
0.90x as long as its width;T2 with posteriorly maving sub medial

(oF= 1 1] ¢ - NPT 9

Scutellum with 12 carinae; OOL 1.40x as lagPOL; T1 0.70x as

long as its width ... D. tomentosa&Vilkinson

Scutellum with eight carinae; OOL 1.20x as losgP®OL; T1 1.10x as

long as its width ..., D. solitariumGupta

Flagellomere 5-7 white; first flagellomere2@x as long as wide;
scutellum coarsely punctate posteriorly; propodergarsely rugose;

pterostigma 3.50x as long as wide ....................D. duocolorGupta

Flagellomere 5-7 brown; first flagellomere 2.58% long as wide;
scutellum smooth posteriorly; propodeum smoothrgsigma 2.64x

aslongaswide..........cccevvvnnnnnnn. D..longiterebra(Rao & Chalikwar)

10(6) Fore and mid coxae DIack ...........coememiiiiiiiiiii e

............................................................. D. indicusRao & Chalikwar

Fore and mid coxae YelloOW ...........uuiieeceeeiniiiiiieeei e 11
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11(10) Face punctate with weak medial longitudinatina; vannal lobe
convex; T1 1.10x as long as its width; frons witedial longitudinal

CAMNNA e e e e s D. malabarensifRema & Sheeba

- Face rugose-striate with strong medial longitatizarina; vannal lobe
straight; T1 2.50x as long as its width; frons with medial

longitudinal carina ..............ccceeevvveee D. punctatuRao & Chalikwar
Character matrix for the species ofDiol cogaster
1. T1-T3 carapace: 0; with carapace 1; withotdgace
2. OOL & POL length: 0; OOL not equal to POL 10Dequal to POL
3. Pronotum sculpturing: 0; smooth 1; rugosewzigpate
4. Hind wing vannal lobe: O; convex 1; concavéd;

5. Tibial spur & basitarsal length: O; tibial spess than or equal to 0.7x

basitarus 1; tibial spur morethan 0.7x basitarsus

6. T1 length & width: O; less than 1x apical widthbetween 1-2x apical
width 2; more than or equal to 2x

7. Scutellar carinae: 0; less than or equal téi1@ore than 10
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Coding of the chartacters and status for the Indiarspecies of

Diolcogaster

Species/characters 1 2 3 4 5 6 7
Diolcogaster 0 0 ? ? 1 0 0
andamanensis

Diolcogaster 0 0 2 0 0 1 1
buddhasp. nov.

Diolcogaster 1 0 2 0 0 0 0
duocolour

Diolcogaster 1 ? ? 0 ? ? ?
indicus

Diolcogaster 0 0 ? 1 1 0 ?
longistria

Diolcogaster 1 0 ? ? 0 2 ?
longiterebra

Diolcogaster 1 0 ? 0 0 1 ?
malabarensis

Diolcogaster 0 1 ? 2 0 1 ?
narendrani

Diolcogaster 1 ? ? 2 1 2 ?
punctatus

Diolcogaster 0 0 2 0 1 0 0
ranjithi sp. nov.

Diolcogaster 1 0 ? 0 1 1 ?
solitarium

Diolcogaster 1 0 ? 0 1 0 1
tomentosae

Treatment of species
Diolcogaster buddha sp. nov.

Holotype: Female: Length 2.70 mm, antenna 3.10 mm, foreyWi60 mm,

ovipositor 0.07 mm.

Head: Width of head 1.87x its length in dorsal viewalle0.46x as long as

wide; face punctate, setose with a medial caring. (ELB); length of face
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0.92x its width; eye length 5x its malar space;gheiof clypeus: inter-
tentorial distance: tentorio-ocular distance 2:7:Byes setose with
infuscations; frons smooth, shiny; temple punctadetose dorsally and
aciculate laterally; temple 0.41x as long as eyelaieral view; occiput
smooth, shiny; toruli aciculate; OOL 0.50x POL; teama 1.10x as long as
body; scape length 1.41x its width; pedicel lengthox its width; length of
first flagellomere 2.60x its width; length of secbitagellomere 2x its width.

Mesosoma Length of mesosoma 1.21x its height; mesoscutiensely

punctate, setose; scutellar lunules narrow withtesgrinae (Fig. 21C); lateral
side of pronotum coarsely setose, shiny with crmis; mesopleuron
punctate anteriorly, rugulose posteriorly; propadeshiny, punctate with
strong medial carina (Fig. 21D); fore wing lengt@( its maximum width;

length of pterostigma 2.51x its maximum width; v&inR1 1.50x as long as
pterostigma; length of vein r 1.30x breadth of pstigma; length of hind
femur 3.49x its width; hind tibia 4.90x as longitswidth; outer tibial spur

0.70x as long as basitarsus; basitarsus 4.93xgsa® its width.

Metasoma T1 1.10x as long as wide apically, with a cretedamedial

groove (Fig. 21D); rest with a medial field; preserof carapace formation;
T1-T7 punctate, setose (Fig. 21E); ovipositor setapically; length of
ovipositor 0.07x hind tibia.

Colour: Body black except antenna brownish yellow; maxyl palp, tibial
spur pale white; basal hind femur, hind tibia yeikh brown; pterostigma

brown; fore leg, basal hind femora, T1, T2 yellow.
Male: Unknown.
Host: Unknown.

Distribution : India (Kerala).
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Holotype: 1F, India, Kerala, Janakikkadu, Veena, 3.iv.1Z(IT)
Etymology: The species is named after Gauthama Buddha.
Discussion

This species shows resemblance with the spé&xidsngistriain the absence
of carapace. But it differs in having the charaxtength of scape 1.30x its
width (in D. longistria length of scape 2.10x its width), vein 1-R1 1.%6x
long as pterostigma (iD. longistriavein 1-R1 0.90x as long as pterostigma).
It also shares characters with solitariumhaving T1 1.10x its apical width
and length of fore wing 2.70x its width. The maimacacters which differs
from the species are OOL 0.50x POL QnsolitariumOOL 1.20x POL) and
fore wing vein 1-R1 3.80x as long as pterostignoae(fwing vein 1-R1 1.10x

as long as pterostigmalh solitarium.

Diolcogaster malabarensis Narendran & Sheeba

Diolcogaster malabarensidarendran & Sheeba, 20QBBio. Sci,11:1-3.
Diolcogaster malabarensislarendran & Sheeba, Gupta & Fernandez - Triand5.28yst.
Parasitol, 90; 285-300.

Diagnosis
Female Length 3.10 mm, antenna 3.80 mm, fore wing 3.60.m

Head 2.40x a wide as length in dorsal view, setfzse punctate with weak
medial longitudinal carina; eye length 2.30x madgace; vertex, temple
coarsely punctate with transverse striae; fronk wiedial longitudinal carina;
POL 1.50x OOL; mesoscutum, scutellum punctate;edleut/unules broad,
crenulated; mesopleuron punctate, setose withvieass striations in middle;
metapleuron coarsely punctate, setose posteroiypnsapodeum, dull with

medial longitudinal carina, rest punctate, settmsger hind tibial spur 0.70x
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of hind basitarsus, shorter spur half of metatariare wing vein 1-R1 1.10x
pterostigma; width of stigma equal to vein r; ae¢a@mall, triangular; margin
of hind wing vannal lobe convex sparsely setosepiidctate, 1.10x as long
as its width at apex, wider than base, with a mddraitudinal groove; T2
with a medial field; T3 smooth, as long as T2; T3-dmooth; ovipositor

sheath equal to short hind tibial spur.

Colour: Head, thorax, hind femur and hind tibia black;nadh@les, labrum

yellowish brown; fore and mid leg, ocelli, tequldd—-T3 yellow.
Male: Unknown.

Host: Unknown.

Distribution : India (Kerala).

Remarks: This diagnosis is based on the original desanptNarendran &
Sheeba 2005.

Discussion

This species shares some characters Witpunctatusn having no carapace
formation on tergites but differs from the samecsg® in the characters
mentioned in the key. This also shows similaritthwD. narendraniin many
characters, but differs from the same species wingafrons with a medial
longitudinal carina (frons without a medial longlinal carina in D.
narendran) and POL 1.50x OOL (i. narendraniOOL as long as POL).
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Diolcogaster narendrani Rema & Sheeba

Diolcogaster narendranRema & Narendran, 200Pers. Biosyst. Biogd510.
Diolcogaster narendraniRema & Narendran, Gupta & Fernandez, 2®8yst. Parasito).
90: 285-300.

Diagnosis
Female Length 3 mm, antenna 3.30 mm, fore wing 2.70 mm

Head 2.30x as wide as its length in dorsal viewgfpunctate, setose with
strong medial longitudinal carina; eye 3x as lorggmalar space; vertex
punctate; temple transversly striate, sparselyssetocciput smooth; OOL as
long as POL; mesoscutum, scutellum punctate, setesutellar lunules
broad, crenulated; propodeum rugose with mediagitadinal carina and
lateral carina on either side of it; mesopleurorthwirregular striations
medially, smooth posteriorly; metapleuron punctdtep wing vein 1-R1
1.50x as long as pterostigma; width of pterostigagaal to vein r; margin of
hind wing vannal lobe straight without hairs; hicalxa large more than half
the length of abdomen; outer hind tibial spur 0.68Xong as hind basitarsus,
inner tibial spur 0.30x as long as metatarsus; PDXLas wide as its length;
T1, T2 with medial groove, T1-T3 form carapace; Wish a medial field,

longitudinal carina on either side; ovipositor sheshort, setose apically.
Male: Characters same as that of female.

Host: Unknown.

Distribution : India (Kearla).

Remarks: This diagnosis is based on the original desampiema & Sheeba
2004.
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Discussion

This species close 0. malabarensidNarendran & Sheeba in having, breadth
of pterostigma equal to vein r and T2 with a medjedove. The species
differs from the same species with, margin of himthg vannal lobe flat
without hairs (margin of vannal lobe convex, setwsB. malabarensisand
OOL as long as POL (POL 1.50x OOLn malabarensis

Diolcogaster ranjithi sp. nov.
Holotype: Female: Length 2.70 mm, antenna 3.30 mm, forg\8id0 mm.

Head: Width of head 1.40x its length in dorsal viewalde0.50x as long as
wide; face punctate, setose with medial carina. (Z2); length of face 0.90x
its width; eye length 4.30x its malar space; imetorial distance: tentorio-
occular distance 3:4; vertex, temple punctate,sgetocciput smooth, shiny;
toruli shiny, punctate; OOL 0.5x POL; length of geal.30x its width;

pedicel length 0.60x its width; length of first giellomere 2.20x its width;

length of second flagellomere 2.30x its width.

Mesosoma Length of mesosoma 0.90x metasoma; mesoscutwnglisen

punctate, setose; scutellar lunules narrow with cHdinae (Fig. 22C);
pronotum punctate with lateral crenulations; pragaod dull with strong
medial carina, rest rugulose-punctate (Fig. 22Dje fwing length 2.90x its
maximum width; length of pterostigma 2.60x its nmadim width; vein 1-R1
1.52x as long as pterostigma; length of vein r 1.20dth of pterostigma;
length of hind femur 3.30x its width; tibial leng#h60x its width; outer tibial
spur 0.81x as long as basitarsus, 0.42x as longiras$ tibia; length of

basitarsus 4.1x its width.
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Metasoma Length of T1 0.90x its width; T1 punctate with aied groove
(Figs 22D & E); basal part of T2 with up to eigheulations; basal T3 with
medial protruberence (Fig. 22E); T4-T7 shiny, patetsetose.

Colour: Body black except antenna, pterostigma brownlabk) wing veins
brown; maxillary palp, tibial spur pale yellow; plgus yellowish brown; fore

leg, T1, T2, scape yellow.
Male: Unknown.

Host: Unknown.
Distribution : India (Kerala).

Material examined: Holotype: 1F, India, Kerala, Janakikkadu, Ranijith
9.i.13.

Paratype: 1F, India, Kerala, Janakikkadu, Ranjith, 3.iv(D&ZUC)
Etymology: The species is named after the name of the ¢oflec
Discussion

This species has close resemblance Wwithandamanensisn having OOL
0.50x POL, and scutellar lunules divided by 10 maei The species shows
difference from the same species in the chargctackh of head 0.40x in
dorsal view (inD. andamanensibead width 0.80x its length in dorsal view)
and fore wing vein 1-R1 1.52x as long as pterostigirR1 1.20x as long as

pterstigma).
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GenusDistatrix Mason

Distatrix Mason, 1981.Mem. Ent. Soc. Canadall5: p.93 Type speciedpanteles
papilionis Viereck, 1912Proc. U. S. Natn. Mus42: 145; Ayyar, 192(Rep. Proc.
Ent. Meet. Pusa 3: 932; Wilkinson, 193Bull. Ent. Res 21(2): 151; Thompson,
1956.Host Par. Cat, 2: 75; Nixon, 1965Bull. Br. Mus. Nat. hist., Ent. SuppP:
195.

Diagnosis

Antenna 2-2.4 mm in length; margin of hind wing nahlobe straight or

weakly concave, hairless; legs normal to slendbialtspurs long, curved,
inner spur of hind tibia more than half length @fsliarsus; some female
possess an excavation and enlarged hair medioallgndn distant tarsomere;
propodeum smooth, without carina, weakly curvedg.(R23D); side of

pronotum smooth with ventral groove; T1 parallelesi, rounded or narrowed
apically, 1.5-2x longer than wide, smooth (Fig 23E} smooth, cheveron
shaped with partial widely diverging anterior gresy concave posterior
margin, with an elongate, elevated medial areajopygium short, evenly
sclerotised; ovipositor short, straight, graduaifpered; ovipositor sheath

short, smooth, sparsely setose apically.
Host: Macrolepidoptera.
Distribution : Cosmopolitan.

Remarks: This genus is included in the key to Microgastearof Kerala, to
exclude the chance of error, if in case it is oi#diin the future, as it has
shown its presence in the neighbouring states ohlieae, Karnataka and

Tamil Nadu.
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Distatrix papilionis (Viereck)

Apanteles papilioni¥iereck, 1912 Proc. U.S. Nat. Mus42:145, Female (USNM).

Redescription
Female Length 2.70 mm, antenna 2.30 mm, fore wing 2.50. m

Head: Width of head 1.92x its length in dorsal viewgcdacoarsely punctate
(Fig. 23B); eye length 3.63x malar space; vertexakhe punctate setose;
frons with medial carina; occiput smooth, shinysutbsmooth; OOL 0.91x
POL; length of scape 1.22x its width; pedicel 1én@t91x its width; first
flagellomere 0.93x as long as second flagellomlerggth of first flagellomere

3.30x its width; length of second flagellomere X &8 width.

Mesosoma Mesosoma strongly setose, 1.45x its width; startdunules
narrow (Fig. 23C); scutellum coarsely punctate, oset (Fig. 23C);
mesopleuron punctate, setose antero-ventrally amabth, shiny posteriorly;
propodeum without areola and carina, weaky pundf@tg 23D); length of
fore wing 2.70x its maximum width; pterostigma X5@s long as its
maximum width; fore wing vein R1 equal to length mierostigma, vein r
equal to width of pterostigma; r and 1Rs sharplgled; margin of hind wing
vannal lobe flat without hairs; length of hind fen191x its width; length of
hind tibia 4.19x its width; basitarsus 4.56x asglas its width; outer tibial

spur 0.38x as long as hind tibia; outer tibial sp@0x as long as basitarsus.

Metasoma Metasoma smooth, shiny, 1.04x as long as mesgsbinparallel
sided, narrowed at apex, 2x as long as its widtapa (Fig. 23E); T2 with
diverging sulci, T2 and T3 sub equal.

Colour: Mandibles, pedicel, basal flagellomeres yellowlsiown; vertex,
thorax, ovipositor sheath black; fore and mid ldgad coxae, basal 2/3 of

hind tibia and tarsi yellow; wing veins light brown
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Male: Unknown.

Host: Papilionid butterfliesPapilio polytesLinnaeus (PapilionidaeRapilio
demodocussper (PapilionidaeRapilio demoleud.innaeus (Papilionidae),
Papilio sarpedonLinnaeus (Papilionidae)Papilio agamemnonLinnaeus

(Papilionidae).
Distribution : India (Karnataka, Maharashtra, Tamil Nadu), J&ast Africa.

Material examined: 2F, India, Maharastra, Pune, Charan 12.i.1995; 1F
India, Tamil Nadu, 1998; 1F, India, Karnataka, 1988 collector name)
(DZUC).

Discussion

Morphological variations of the species from thdescription of Wilkinson
(1928) are T3 yellow basally (T3 completely dark Wilkinson's

redescription), scape, pedicel and basal flageltemeellowish brown (in
Wilkinson’s redescription scape, pedicel and bdlsglellomeres dark). But

this is only minor species variation.
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GenusExoryza Mason
Type: Apanteles schoenobiilkinson, 1932 Stylops 1:142.
Diagnosis

Vertex punctate coarsely and distinctly; face, elyp sparsely punctate;
anterior external angle of ocelli close to 90 degrmesoscutum densely
punctate (Fig. 24C); scutellar lunules arcuate .(2#pD); anterior margin of
metanotum with crenulated grooves; pronotum witpeugand lower grooves;
propodeum rugose with a conspicuous areola operiary; vein r slanting
outwards; margin of hind wing vannal lobe conveatose; T1, T2 rugose-
aciculate, T1 short broadening apically (Fig. 24E);rectangular; T3 as long
as T2, weakly sculptured; ovipositor as long asdhirbia, decurved;

hypopygium large with medial striae.

Host: Pyraloidea.

Distribution : Eastern Palearctic, Nearctic, Neotropical, Oaént
Remarks

Only five species were reported in the world. Heeeescription of one

species included and this is the new report ofjfreus from India.

Exoryza schoenobii (Wilkinson)

Apanteles schoenobiVilkinson, 1932 Stylops 1:142.
Exoryza schoenobf{Wilkinson), Mason, 198IMem. Entomol. So€anada, 115-40.

Exoryza schoenob{Wilkinson), Valerioet al, 2004.Zootaxa 526:6.
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Redescription

Female Length 3.26 mm, antenna 3.50 mm, fore wing 3.24, ravipositor
1.02 mm.

Head: Head coarsely puncate, length of head 1.32xid$hwface setose with
fine sculpturing (Fig. 24B); clypeus coarsely puatet setose; width of
clypeus 2.93x its height; OOL 1.80x POL; occiputositi; vertex, gena
punctate, setose; height of compound eye 2.7@xidth; scape length as long
as its width; length of pedicel 0.68x its widthndgh of first flagellomere 1.0x
as long as second flagellomere; length of firsjgllomere 3.67x its width;
length of second flagellomere 3.41x its width; léngf head 0.39x as long as

mesosoma.

Mesosoma Length of mesosoma 1.41x its width, 2.70x as lasghead;

mesoscutum punctate, setose (Fig. 24C); scutelllimyswith narrow

scutellar lunules divided by 10 carinae; lateralulkes of scutellum arcuate;
propleuron anteriorly foveate, posteriorly punctat@esopleuron punctate;
pronotum coarsely punctate, setose with upper @ndrlgrooves; propodeum
rugose with an areola open anteriorly (Fig 24Dygth of fore wing 3.20x its
maximum width; length of pterostigma 3.10x its nmadim width; vein 1-R1

1.60x as long as pterostigma; vein r as long ashwad pterostigma; 1CUa
0.60x as long as 1Cub; length of 1M 1.51x as losgnacu; length of hind
femur 3.21x its width; length of hind tibia 3.9G% width; length of hind tibia

1.40x as long as hind femur.

Metasoma Length of T1 1x its width, rugose-punctate; T21Xx as long as
its width, with aciculate sculpturing; medio longiinal area of T1 depressed,
not clearly defined (Fig. 24E); T3-T7 with shallgmanctures, setose (Fig.
24E); hypopygium desclerotised medially; ovipositimng, setose, thin
throughout its length.
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Colour: Antenna, hind wing veins, T3-T6, ovipositor brosin yellow;
wings hyaline, fore wing veins brown; ocelli, tibiapur whitish yellow;

hypopygium, ocelli yellow; compound eyes silver.
Male: Unknown.
Host: Stem boring Pyraloidea larva on rice.

Material examined: 1F, India, Kerala, Valayamkulam, Narendran,
17.viii.1989 (DZUC).

Discussion

Exoryza schoenobishows resemblance with. minnesotain having hind
tibia 1.40x as long as hind femur and length oftXlits width. It differs from
the same species having scutellar lunules dividgdl® carinae (inE.
minnesotascutellar lunules by seven carinae), 1CUa 0.60lolag as 1Cub
(1CUa and 1Cub equal in length Eh minnesota)This species also shows
similarity with E. monocavusaving length of hind femur 3.21x its width and
length of head 1.32x its width. It differs froh monocavu# the absence of
mediodistal pit on metapleuron (mediodistal pitidis in E. monocavysand
length of fore wing 3.20x its maximum width (& monocavugength of fore

wing 2.70x its maximum width).
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GenusFornicia Brullé

Fornicia Brullé, 1846.Hist. Nat. Insectes. Hym4:511. (Type species, by monotypy,
Fornicia clathra Brullé). Papp, 1980bk-ol. Ent. Hung, 41(33) (2): 305; Mason,
1981.Mem. Entomol. Soc. Canadbl5:86; Austin, 198Cab Internat, 151.

Odontofornicia Enderlein, 1912Ent. Mitt. Berl, 1: 260.

Type: Odontofornicia arataEnderlein, Cushman, 192%. Sci, 40: 233.

MonoforniciaFahringer, 1938Ark. Zool, 30 A (12):6.

Type:Fornicia africanaWilkinson, 1930Bull. Ent. Res 21: 275.

Diagnosis

Head transverse, small (Fig. 25A); mesocutum, #outewith complex

varying sculpture, lateral lunules of scutellum ra@de in size (Fig. 25C);
scutellum projecting backwards and upwards as a $bdong one or two
lobed structure; mesopleuron with strong prepectaina; pronotal groove
broad and coarsely sculptured; propleuron latecahynate and with posterior
lobe that overlaps the posterior corner of the ptom; propodeum with
unusual type of carination, median part occupiedaby-shaped carina with
median stem and the arms of the “Y” enclosing allsii@a that open
anteriorly, a pair of carinae running from arms ‘0f" to the side of

propodeum behind spiracle, a pair of well definagral longitudinal carina
running from middle of carina to posterior marginpoopodeum (Fig. 25D);
metanotum with medial apical spine; margin of hiwthg vannal lobe

concave, hairless; T1-T3 completely fused in toapace (Fig.25E);
remaining tergites withdrawn under carapace; T1le®arsely rugose with
two transverse grooves indicating segmentation asttong double medial
carina, remaining tergites reduced to narrow witkakly sclerotised band

(Fig. 25E); laterotergite 1 with vestigial spiraatgher spiracles normal.
Host: Limacodidae.

Distribution : Cosmopolitan.
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Remarks: The complete prepectal carina and fused terdite3 are the
unique characters of the genlagrnicia. Only 35 species are reported in the
world (Fernandez-Triana & Ward 2016).

KEY TO THE SPECIES OF FORNICIA BRULLE FROM INDIA

1. Medial longitudinal ridge on metasoma reaching f&dial ridge of

T2 parallel sided anteriorly................ccn....F. N€O CeYylONICSpP.NOV.

- Medial longitudinal ridge not reaching upto Ti8gdial ridge of T2
anteriorly widened, Nnarrow POSLEIIONY ......coeeiieeieeiiiiiiiiiiiiiee e,
.................................................................... F. ceylonicawilkinson

Fornicia neoceylonica sp. nov.

Holotype: Female: Length 5.05 mm, antenna 5.76 mm, forggwid3 mm,

ovipositor 1.03 mm.

Head: Width of head 2.21x its length in dorsal viewndgh of head 0.42x its
width in dorsal view, 0.70x its width in anteriolew; head punctate, setose;
face densely punctate, setose with indistinct miexdiena (Fig. 25B); length
of face 0.60x its width; clypeus shiny, coarselyhgtate; eyes setose with
infuscations; eye length 2.81x malar space; vergexa coarsely punctate,
setose; toruli smooth, shiny; OOL 0.89x as longP&i_; length of scape
1.28x its width; length of pedicel 2.61x its widllength of first flagellomere
2.76x its width; length of second flagellomere X #2 width.

Mesosoma Length of mesosoma 1.32x its width, 2.97x as lasghead;
mesoscutum punctate, setose (Fig. 25C); scutellaulés narrow with six

carinae (Fig. 25C); propleuron punctate; pronotinimys coarsely punctate,
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pronotal groove broad; mesopleuron with strong @c&gd carina continuous
on sides and ventrally; mesoscutum shiny, coansehgctate anteriorly, dull,
densely punctate posteriorly; metanotum with upWardirected spine;
propodeum with developed areola, transverse caxtend to the spiracles,
rest rugose (Fig. 25D); length of fore wing 2.9&maximum width; length
of pterostigma 2.80x its maximum width; vein r amnd as width of
pterostigma; vein 1-R1 1.11x length of pterostigmagrgin of hind wing
vannal lobe convex, setose; length of hind fem808 its width; length of
hind tibia 5.20x its width; outer tibial spur 0.28s long as hind tibia; inner

tibial spur 0.37x as long as basitarsus; lengthasitarsus 4.21x its width.

Metasoma Metasoma 1.60x as long as mesosoma; metasompacarh
rugose-recticulate (Fig. 25E); apical length of 0B0x its width; apical
length of T1 1.51x T3; T1 and T2 with strong postdy diverging medial
carina; T4-T7 tergites almost hidden under T3; Ipygoum setose;

ovipositor setose apically.

Colour: Body completely black except ocelli, clypeus, chifemur, wing
veins, ovipositor brownish yellow; fore femur, blakand tibia yellow; tibial

spur pale yellow.

Male: Unknown.

Host: Unknown.
Distribution : India (Kerala).

Material examined: 1F, INDIA, Kerala, Idukki, Vadiperiyar, Babu, 280
(DZUC)

Etymology: The name for this species is due to its closemédance with

Fornicia ceylonicaWilkinson.

137



Discussion

This species is closely related o ceylonicahaving metasoma 1.40x longer
than wide and tongue shape protruberance of postecutellum. It differs
from the same species in having median longitudidde on metasoma
reaching T3 (inF. ceylonicamedial longitudinal ridge not reaching up to T3)
and medial ridge of T2 parallel sided anteriorlye(hal ridge anteriorly

widened and narrow posteriorly i ceylonica).
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GenuslIlidops Mason

lllidops Mason, 1981Mem. Ent. SadCanada, 115:56.
Type speciesApanteles butalidislarshall, 1888Andre. Spec. Hym. Eur. Algt: 45.

Diagnosis

Antenna inserted about middle of the face (Fig. 26Bner margins of eye
converged below (Fig. 26B); ocelli form moderatarigle; scutellum shiny,
sparsely punctate (Fig. 26C); propodeum dull, regmsnctate never with
areola or medial carina (Fig. 26D); metapleurongate or granulate; margin
of hind wing vannal lobe convex or flat without I&iT1 parallel sided, barrel
shaped or apically narrowed (Fig. 26E); T2 rectdangor triangular, coarsely
or weakly sculptured with diverging sulci (Fig. 26posterior tergites with
medio-apical desclerotised area that give dry spexas the appearance of
having terga pushed forward medially; ovipositoreah long, setose;

hypopygium large, medially striated.
Host: Psychidae and Scythridae.
Distribution : Neartic and Oriental.

Remarks: Achterberg (2002) consideredllidops as the synonym of
Apanteles but due to the presence of characters like dedidation of

metasomal tergites 4—6, metasomal tergites apgeaushed forward and
densely setose, short 1-R1 and slanding naturerefwing vein r, it merits
generic status. Only three species were reportddrsoom India and here a

new species belonging to this genus dealt with.
KEY TO THE SPECIES OF ILLIDOPS MASON FROM KERALA

1. Occiput smooth; hind tibial spurs equal; fore wwvgn R1 0.90x as

long as pterostigma .........ccccceeeeee oo s e ennn. | Malabaricussp. nov.
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2(1)

3(2)

Occiput punctate; hind tibial spurs not equatefaving vein R1 0.80x

as loNg as PLerOSUGMA ....cooeeeeiiiiiiiei e

Propleuron punctate anteriorly, smooth, stpogteriorly; T1 1.90x as

long as wide apically ..............| ... keralensigSumodan & Narendran)

Propleuron punctate entirely; T1 less than 1.88xlong as wide

APICAIY e ——— 3

T2 4.80x as wide as long medially; OOL agjlas POL; vein r 0.70x
as long as width of pterostigma; precoxal sulcualislv, smooth;

scutellum punctate anteriorly, smooth, shiny pasthr.........................
........................................................... |. azamgarhensishmadet al.

T2 3.50x as wide as long medially; OOL 0.83x@wglas POL; vein r
0.90x as long as width of pterostigma; precoxatssildeep, aciculate;

scutellum punctate through out .......... I..l]amprosomaé\hmadet al.

Character matrix for the species oflllidops

1.

Occiput sculpturing: O; punctate 1; smooth
Vannal lobe margin: 0; setose 1; hairless
OOL & POL length: 0; OOL as long as POL 1; O@it equal to POL

Propodeum: 0; with medial longitudinal carinavithout medial

longitudinal carina 2; irregular carina

Vertex: 0; with medial longitudinal carina litmout medial longitudinal

carina

T1 length & width: O; length less than or eqiedl.50x width 1; length
more than 1.50x width
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7. Tibial spurs length: 0; equal 1; unequal

8. Vein R1 & pterostigma length: 0; vein R1 0.&3xlong as pterostigma

1; vein R1 0.90x as long as pterostigma

Codes for the characters and status for the specie$|llidops

Species/characters 1 2 3 4 5 6 7 8
lllidops azamgarhensis ? 0 0 2 1 0 1 O
lllodops keralensis o 1 1 1 1 1 1 O
lllodops lamprosomae ? 0 1 0 1 1 1 O
lllidops malabaricussp.nov. 1 1 0 1 0 1 0 1

Treatment of species

Illidops keralensis (Sumodan & Narendran)

Apanteles keralensiSumodan & Narendran, 199D.Ecobiol, 2(3):243, Female (RMNH).

lllidops keralensis(Sumodan & Narendran), Achterberg & Narendran, 1Z6l. Med.
Leiden 71:177-179.

lllidops keralensigSumodan & Narendran), Ahmad al, 2005.Orient. insects 39: 229-
232.

Diagnosis

Female Length 2.60 mm; antenna 2.30 mm; fore wing 2.68; mvipositor
0.70 mm.

Length of head 1.90x its width in dorsal view;tegrcoarsely punctate; OOL
1.30x POL; eyes setose with infuscations; lengtleysd 6.50x malar space;
lateral temples visible in anterior view; lengthfate 0.70x its width; width
of face 0.50x width of head; clypeus shiny, puretataxillary palp with four
segments; toruli smooth, shiny; frons coarsely pate¢ setose; antenna
inserted about the middle of the face; length afpgc2.20x its width; occiput

dull coarsely punctate; length of mesosoma 2.30gtle of head; length of
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mesosoma 0.78x length of metasoma; mesoscutum giancsetose;
propleuron strongly punctate anteriorly; mesoplautensely punctate, setose
antero-ventrally; metapleuron coarsely punctateutedieum strongly
punctate, setose; propodeum dull, rugose-punctdk®wt medial carina and
complete areola; notauli indistinct; scutellar llesuwide, divided by six
carinae; length of fore wing equal to length of tely; fore wing vein R1
0.80x as long as pterostigma; width of pterostigomger than vein r; margin
of hind wing vannal lobe convex without hairs; faed hind coxa punctate
and setose; hind tibia 1.20x as long as hind fertmngth of hind femora
3.90x its width; length of hind tibia 6.21x its wid tibial spur subequal; inner
tibial spur 0.40x as long as hind basitarsus; Tialpd sided slightly
narrowed at apex, punctate, 1.90x as long as ishwat apex; T2 and T3

punctate, rest smooth, setose; ovipositor 1.60arggas hind basitarsus.

Colour: Body generally black except clypeus, hind tib&dur yellow;
maxillary palp white; tegulae, fore leg, mid anddicoxa yellowish brown;

eyes yellowish black; ovipositor reddish brown.
Male: Unknown.

Host: Unknown.

Distribution : India (Kerala).

Discussion

This species shows similarity withmalabaricussp. nov. in many characters
like vein 1-R1 0.80x as long as pterostigma, bffeds from the same species
in having OOL 1.30x POL (ih. malabaricussp.nov. OOL as long as POL)
and eye length 6.50x malar spacel(imalabaricussp.nov. eye length 5.50x

malar space)
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[ llidops malabaricus sp. nov.

Holotype: Female: Length 2.87 mm, antenna 2.31 mm, foregV@63 mm,

ovipositor 0.71 mm

Head: Width 1.92x its length in dorsal view; length ledad 0.52x as long as
wide; length of face 0.80x its width with a fainethal carina; face, clypeus
coarsely punctate, setose (Fig. 26B); eyes largeearging anteriorly (Fig.

26B); eye length 5.51x malar space; vertex coarpelyctate, setose, with
medial longitudinal groove; occiput smooth; toraitnooth, shiny; OOL 1.30x
POL,; antenna inserted at the middle of the eyeerard 0.80x as long as
body; length of pedicel 2.20x its width; lengthfokt flagellomere 3.20x its

width; length of second flagellomere 3.48x its wuidt

Mesosoma Length of mesosoma 1.80x its heigh, 2.30x as laaghead;
mesoscutum coarsely punctate, setose (Fig. 26Qjel&r lunules narrow,
with widely separated punctures (Fig. 26C); notandistinct; propleuron
punctate, mesopleuron punctate, setose antercallgntsmooth posteriorly;
propodeum dull, rugose-punctate, without medialinearand areola (Fig.
26D); metapleuron crenulated posteriorly; length fofe wing 2.87x its
maximum width; length of pterostigma 2.20x its nmadim width; vein 1-R1
0.80x pterostigma; vein r 0.50x as long as widthptdErostigma; margin of
hind wing vannal lobe convex without hairs; lengthhind femur 3.86x its
width; length of hind tibia 6.20x its width; outkind tibial spur 0.44x as long

as hind basitarsus; tibial spurs equal.

Metasoma T1 parallel sided narrowed at apex, coarsely faiaqFig. 26E);
T1 2x as long as its width at apex; T2 with divaggisulci (Fig. 26E); T3
punctate, setose; T3 2x as long as T2; T3—T7 smeethse; ovipositor 0.70x

as long as hind tibia; hypopygium large, striated.
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Colour: Body black except mandibles, fore and mid legéowesh brown;

pterostigma, hind tibia and tarsi, T3—T7 dark brptial spurs pale yellow.
Male: Unknown.

Host: Unknown.

Distribution : India (Kerala).

Material examined: Holotype: Female, India, Peravoor, Narendran,
25.ii.1988.

Paratypes 1F, India, Kerala, Peechi, Sumodan, 5.ii.1989; IhHia, Kerala,
C.U. Campus, Rema, 13.x.1993 (DZUC).

Discussion

This species shows similarity with the speclesazamgarhensidor the
following characters like OOL as long as POL anekfewing vein R1 0.80x as
long as pterostigma, but the differences are tssirleannal lobe margin and
medial longitudinal carina in vertex (vannal lobarmgin setose and vertex
lack medial longitudianl carina ih azamgarhens)s This species also shows
resemblance with keralaensisn having hairless margin of hind wing vannal
lobe and propodeum with out medial carina, buthibves differences in
having medial longitudinal carina in vertex and sthoocciput (vertex lack

medial longitudinal carina and occiput punctaté keralensis.
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GenusMicrogaster Latreille

MicrogasterLatrielle, 1804Nouv. Dict. Hist. nat.24. 175.

Type speciesichneumon deprimatafFabricius) Latreille, 1803ist. nat. Crust. Insectes.
13: 189.

Microgaster detractusValker, 1860.Ann. Mag. Nat. Hist (3), 5: 308; Wilkinson, 1927.
Bull. ent. Res18:171.

Microgaster dorsalisSpinola, 1808Insect Liguriae, 2:151.

Diagnosis

Scutellum smooth to sparsely sculptured (Fig. 27@9fauli indistinct,
indicated by broad depressed tracks (Fig. 27C)e fwing areolet large,
subtriangular (Fig. 27F); vein r gently curved;diving vannal lobes slightly
rounded, setose; propodeum coarsely rugose witloraipent medial carina,
never with an areola; T1 short, broad, rugose, mitge posteriorly (Fig.
27D); T2 rectangular, rugulose, as long as or lotigen T3; T2 without any
delimited area (Fig. 27E); hypopygium large withvesal medial folds or
striae; ovipositor sheath setose throughout, 00as long as hind tibia;

ovipositor gradually tapered throughout its length.
Host: Microlepidoptera, Geometridae, Nymphalidae.
Distribution : Cosmopolitan.

Remarks: Microgasteris one of the specious genera of MicrogastrinaaeH
redescription of oneéMicrogaster speies and key to the Indian species are

included.

KEY TO THE SPECIES OF MICROGASTER LATRIELLE FROM
INDIA

1. Propodeum without medial longitudinal carina; Tlosth ...................
............................................................... M. adisuraeRao & Sharma

- Propodeum with medial longitudinal carina; T1lptuwred ................. 2
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2(1) T2 with a medial area; T1 with longitudinadiycavated area ...............
......................................................................... M. indicaWilkinson
- T2 with out medial area; T1 lack longitudinallycavated area .......... 3

3(2) Metanotum aciculate; T2 without a basal cdréerow; propodeum

with lateral carinae along with medial longitudigakina .....................
................................................................ M. kuchingensisVilkinson

- Metanotum smooth; T2 with a basal curved furrgwppodeum

without lateral carinae along with medial longitoali carina ................
................................................................ M. himalayensi€ameron
Character matrix for the species ofMicrogaster

T1 sculpturing: O; recticulate 1; smooth

Lateral carina on propodeum: O; present 1;rabse
Metanotum sculpturing: 0; smoothl; aciculate
T1 with excavated area: O; present 1; absent

T2 with medial area: O; present 1; absent

S o

Propodeum with medial longitudinal carina: fegent 1; absent

Coding of the characters and status for the specied Microgaster

Species/characters 1 2 3 4 5 6
Microgaster 1 1 ? ? ? 1
adisurae

Microgaster 0 1 1 1 1 0
himalayensis

Microgaster 2 1 ? 0 0 1
indicus

Microgaster 0 0 0 1 1 0

kuchingensis
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Treatment of species

Microgaster kuchingensis Wilkinson

Microgaster kuchingensigVilkinson, 1927.Bull. Ent. Res 18: 176; 1929Trans. R. Ent.
Soc Lond., 77:129.

Microplitis kuchingensisVilkinson, Mathur, 1944ind. J. Ent, 5:121.

Microgaster kuchingensi/ilkinson, Thompson, 1958lost. Par. Cat 2:156.

Microgaster kuchingensigVilkinson, Nixon, 1968Bull. Br. Mus. Nat. Hist. (Ent.) 22(2):
66.

Microgaster kuchingensig/ilkinson, Austin & Danger Field, 1992nvertebr. Taxon 39.

Redescription

Female Length 4.21 mm, fore wing 3.90 mm, antenna 3.8B, mvipositor
1.04 mm.

Head: Width of head 2.18x its length in dorsal viewndgh of head 0.76x its
width in anterior view; face punctate sparsely setwith medial carina (Fig.
27B); length of face 0.64x its width; width of clyps 0.20x width of face;
inner margins of eye slightly converging ventraligter tentorial distance
3.81x tentorio-occular distance; frons, vertex pate; shiny; occiput smooth;
toruli smooth, shiny; OOL 2.85x POL; scape 1.63x vtidth; length of

pedicel 0.63x its width; length of first flagelloneel.90x its width; length of

second flagellomere 2x its width.

Mesosoma Length of mesosoma 1.39x its width, 2.60x as lasghead;
mesoscutum smooth, shiny sparsely punctate, sdtage 27C); notauli
indistinct (Fig. 27C); scutellum with lateral caaim lateral band of scutellum
broad; mesopleuron smooth, shiny anteriorly, crateul posteriorly;
propodeum with distinct percurrent medial carirestrcoarsely rugose (Fig.
27D); several lateral carinae arising along withdrakecarina; length of fore
wing 2.97x its maximum width; length of pterostigrBé88x its maximum
width; fore wing vein r slightly curved; vein r dsng as breadth of

pterostigma; vein 1-R1 1.71x as long as pterostjgieragth of hind femur
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3.78x its width; hind tibia 4.63x as long as itglthi; length of hind tibial spur
0.20x width of hind tibia; length of basitarsus@x3ts width; hind tibial spur

1.40x width of basitarsus.

Metasoma Metasoma 1.30x as long as mesosoma,; apical lerigih 1.60x

its width, coarsely reticulate-striate (Fig. 27D)2 rectangular, densely
rugose-punctate (Fig. 27E); T3—T7 sub equal intlgngmooth, shiny (Fig.
27E); T1-T7 covered with long dark hairs; hypopygievenly sclerotised;
ovipositor sheath broad, curving ventrally; lengthovipositor 0.90x hind

tibia.

Colour: Body black, except clypeus, maxillary palp, o¢dtire and mid leg,

hypopygium, ovipositor, tibial spur yellowish browacape, pedicel, wing

veins brown.
Male: Unknown.

Host: Coclebotys coclesaligvalker (Crambidae)Phlyctaenia flavofimbriata

Moore (Pyralidae).

Distribution : India (Kerala), Philippines, Taiwan.

Material examined: 2F India, Kerala, Koorachundu, Mercy, 22.v.2011.
Discussion

This species shows close resemblance Mithimalayensidor the recticulate
nature of T1, but it shows difference for the clotges, smooth metanotum
(metanotum aciculate M. himalayensis and propodeum contain lateral
carinae along with medial longitudinal carina K himalayensigpropodeum

without lateral carinae).
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GenusMicroplitis Foerster

Microplitis Foerster, 1862/erh. Naturh. Ver. Peruss. Rhejnl9: 245.

Type species, by original designatidvicrogaster sordipedNees von Esenbeck-Marshall,
1872.Cat. Br. Hym, 106; Nixon, 1965Bull. Br. Mus. nat. Hist., Ent. SuppR:7; Nixon,
1970.Bull. Br. Mus. Nat. hist. (Ent) 25; Mason, 1981Mem. Ent.Soc.Canagdd 15:132;
Austin & Dangerfield, 1992Invertebr. Taxon.6: 42; Chen & Song, 2004ujian
Science & Technology Publishing hous$eizhou. 221.

DapsilotomaCameron, 1906].Bombay. nat. Hist. SqQcl7:101[Type specie®apsilotoma
testaceipe€€ameron, by monotopy, 1906]. Synonymised by Vieré®14.Bull. U.S.Natn.
Mus, 25.

Glabromicroplitis Papp, 1979Fol. Entomol. Hung.176 [Type specieszlabromicroplitis
mahunkaiPapp, 1979].

Microplitis Foerster, Gupta, 201Zo0taxa 3620 (3): 429-452.

Microplitis Foerster, Ranjitlet al, 2015.Zootaxa 3963 (3): 375-376.

Diagnosis

Head rather thick from front to back, with densailgtwring (Fig. 28B);

clypeal margin concave to straight; labial palpethsegmented, rarely with
four segments; mesoscutum densely sculptured, avithithout notauli (Figs

28C & 30C); prepectal carina absent; fore wing $scated with an areolet
(Fig. 32F); fore wing vein 1-R1 short, not reachtogSR1; 1CU-1 shorter
than 2CU-1; r-m present; vannal lobe covex, sefosgodeum rugose with a
medial longitudinal carina, never with an areolag(F32D); T1 variable,

widening to narrowing apically, sculptured, remagitergites smooth (Fig.
32E); hind coxa small shorter than T1; hind tisalurs unequal in length;
mid tibial spurs shorter than mid basitarsus; hygogm sclerotised, never

membranous and expandable (Fig. 28E); ovipositortgkig. 28E).
Host: Macrolepidoptera (Noctuidae).
Distribution : Cosmopolitan.

Remarks: Twenty one species were reported from the Origetion. Here,
species of Kerala diagnosed with a key to Mieroplitis species of Kerala.

All the diagnosis was taken from Ranjghal. 2015.
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KEY TO THE SPECIES OF MICROPLITIS FOERSTER FROM
KERALA

1.

2(1)

3(2)

4(3)

5(2)

Scutellar lunules with five or more than fivarioae (Fig. 30C); fore

wing vein 1-M straight or arched; propodeum rugose.................... 2

Scutellar lunules with three carinae (Fig. 29@ye wing vein 1-M
slightly curved; propodeum reticulate- rugoSe. ceeee...eeeeeeeeeeeeevennnnnnnn.
.................................................................. M. bicoloratusXu & He

Fore wing vein 1-M arched ..........ooceeeeiiiiiiii e, 3
Fore wing vein 1-M straight .............oieeeeeiiiiii e, 5

Head oval in anterior view; pterostigma lésan 2.50x as long as
wide; scutellum with seven carinae (Fig. 28C)..m.oivieeeiiieiiiiiiennnn.

............................................. M.. areyongensigustin & Dangerfield

Head subcircular in anterior view; pterostigmarenthan 2.50x as long

as wide; scutellum with five carinae (Fig. 34C)...c..ccooooiiiiiiiiiiiinnnnnn. 4

T1 1.2x as long as wide; POL 1.10 OOL; hiech@ir more than 4x as
long as its width; length of fore wing 3x its maxim width; antenna
1.10x as long as body; T1 parallel sided .....ccoovvveiiiiiieiiiii,
.......................................................... M. spodopteradkao & Kurian

T1 1.80x as long as wide; POL 0.90x OOL; hind deness than 4x as
long as its width; length of fore wing 2.80x itsdth; antenna 1.40x as
long as body; T1 sub parallel sided .......cccoeeeiiiiiiiii i,
.......................................................... M. vitellipedisLi, Tan & Song

Lateral temples visible in anterior view (F§2B); T2 with distinct

straight medial field ..., 6...
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6(5)

7(5)

8(7)

Lateral temples hidden behind anterior vielig( 31B); T2 with

indistinct or oval medial field .........o.e e 7

T1 morethan 2x its apical width; POL 1.50x IQOength of
pterostigma 2.30x its maximum width; scutellar ll@sudivided by
seven carinae (Fig. 33C); antenna 1.20x as longaay/; lateral

temples slightly visible in anterior VIEW ...............eeiiieiieiieeeeiiiiinnn.

Tl less than 2x its apical width; POL 1.90x QOlength of
pterostigma 2.60x its maximum width; scutellar llesudivided by six
carinae (Fig. 32C); antenna as long as body; llatenaples visible in

AN ION VIBW .ttt et e e e e e e e e e e e e e e e e e e e e e e e e e e enaaans

Length of fore wing 3.20x its width; POL 12@OL; T1 2x as long as
WIAE i M. zhaoiXu & He

Length of fore wing 2.60-2.80x its width; POL7@-2x OOL; T1
1.60-1.70x as loNg @S WIde ..........ccovvvmuuiieieeeiieeeecee e 8

Length of hind tibia 4x its width; scutellunules divided by nine
carinae; mesoscutum with medial furrow; body black.....................

....................................................... M. narendraniRanijith & Nasser

Length of hind tibia 6.90x its width; scutellamiules divided by six
carinae; mesoscutum with out medial furrow; bodidish brown ......

................................................................. M. carnicollis(Cameron)

Character matrix for the species oMicroplitis

1. Body colour: O; black 1; reddish brown

2. Scutellar lunules: O; wide 1; narrow
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3. Notauli: 0; faintly indicated 1; deeply impsesl
4. Lateral temples in anterior view: 0; hiddervisjble

5. T1 shape: O; parallel sided 1; sub paralt#dior widening posteriorly 2;

narrowing posteriorly
6. Sculpturing of face: 0; rugose or ruguloseunctate

7. Percurrent medial longitudinal carina of pdpum: O; distinct 1;

indistinct
8. Scutellar sculpturing: 0; rugose 1; ruguldspunctate
9. Longitudinal carina between antennal sock&tpresent 1; absent

Coding of the character status for the species dfiicroplitis

Species/ Characters 1 2 3 4 5 6 7 8
Micriplitis areyongensis O 01 0 1 O 0 1 1
Microplitis bicoloratus O 1.1 0 0O O O o0 1
Microplitis carinicollis 1 0 1 0 1 O O 0 1
Microplitis narendrani o 01 0 1 O O 0 O
Microplitis pennatulae o 11 1 1 O O 2 O
Microplitis similis o 1 1 1 0 0 o0 1 o0
Microplitis spodopterae o 1 1 1 0 1 0 2 1
Microplitis vitellipedis o 1.1 0 1 1 0 2 1
Microplitis zhaoi o 0 1 1 0 1 O 0 O
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Treatment of species

Microplitis areyongensis Austin & Dangerfield

Micropliotis areyongensifustin & Dangerfield, 1993Invertebr. Taxon 7.1112 Female,
(AEIC).
Microplitis areyongensi&wustin & Dangerfield, Ranjitlet al, 2015.Zootaxa 3963 (3):383.

Diagnosis
Female Length 3.20 mm.

Head oval, lateral temples hidden behind eyes iaram view; width of face
0.80x head; face rugose-punctate (Fig. 28B); vertemple, frons smooth
with sparsely setose; POL 0.75x OOL; antenna ag lasa body; first
flagellomere 2.70x as long as wide; mesoscutum mtiten head (Fig. 28C);
notauli impressed, rugose-crenulate (Fig. 28C)tetlcum with seven carinae;
scutellar lunules narrow, scutellum rugulose-pulectgpropodeum with
indistinct transverse carina; lateral pronotum wotilique crenulate furrow;
mesopleuron punctate, setose in dorsal anterior, gartooth posteriorly;
epicnemial furrow crenulated; mesosternum smootarsgly setose; fore
wing 2.60x as long as wide; pterostigma 2x as lasgvide; 1-R1 short; 1-
CU1 0.50x 1-CuUz; first sub marginal cell elongdteérd wing with 2-SC+R
short, but present; hind tibial spurs 0.30x hinditaasus; T1 1.40x as long as
wide; T2 0.70x as long as wide; hypopygium shoarsely setose (Fig. 28E).

Colour: Body black; legs red to brown; antenna dark brown
Male: Unknown.

Host: Unknown.

Distribution : Australia, India (Kerala), Vietnam

Material examined: 2F, India, Kerala, Nilambur, 11.viii.1987, Sumodan
(DZUC)
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Discussion

This species shows resemblance with spodoteraefor the characters,
notauli deeply impressed and absence of longitlider@na between antennal
sockets. It differs from the same species havindgewiscutellar lunules
(scutellar lunules narrow M. spodopterag lateral temples hidden in
anterior view (inM. spodopteragateral temples visible in anterior view) and

T1 widening posteriorly (T1 parallel sidedh spodopterae

Microplitis bicoloratus Xu &He

Micropliotis bicoloratusXu & He, 2003 Acta Zootax Sin, 28. 724:728. Female (ZUH).
Microplitis bicoloratusXu & He, Ranijithet al., 2015.Zootaxa,3963 (3):385.

Female Length 2.70 mm.
Diagnosis

Width of head 2.20x its length in dorsal view; fat0x as wide as long
rugose (Fig. 29B); frons rugose; vertex, templecpate, setose; POL 0.70x
OOL; antenna setose longer than body; scape 1.80xomg as wide;
mesosoma 1.60x as long as wide; pronotum, mesgscuigose-punctate
(Fig. 29C); notauli well developed (Fig. 29C); wll#r lunules with three
carinae; scutellum rugose with crenulate marging.(FR9C); anterior
mesopleuron smooth, posteriorly rugose; propodeitinmedial longitudinal
carina (Fig. 29D); fore wing 2.70x as long as witength of pterostigma
2.60x its maximum width; 1-R1 0.77x as long as ggdgma; vein r curved;
1-CU1 0.40x as long as 2-CU1; 1-M 1.80x as longnasu; hind femur 3.50x
as long as wide; hind tibial spurs equal; T1 pataided, 2.60x as long as its
maximum width (Fig. 29E); hypopygium long scleretis ovipositor sheath,

long, setose 0.50x as long as hind tibia.
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Colour: Body black, scape, fore and mid legs reddishoyellmandibles
yellowish brown; pterostigma blackish with a dagosbeneath pterstigma;

tibial spurs yellowish white.

Male: Length 2.30-2.70, scape blackish.

Host: Unknown.

Distribution : China (Fujian, Zhejiang), India (Kearla).

Material examined: 1F India, Kerala, Agali, 12.xii.87, Narendran (DZ).
Discussion

This species shares some characters Wthareyongensishaving deeply
impressed notauli and lateral temples hidden beimrahterior view. But the
main differences from the same species are scutefiales narrow (scutellar
lunules wide inM. areyongensjs scutellum rugose (scutellum ruguloseMn
areyongensisand length of T1 2.60x its apical width (ih areyongensig1l
length 1.40x its apical width).

Microplitis carinicollis (Cameron)

Microgaster carinicollisCameron, 19055pol. Zeyla.3: 81

Microgaster carinicollisCameron, Ayyar, 192#roc. fifth Entomol. Meet5: 359
Microgaster carinicollisCameron, Wilkinson, 192°Bull. Entomol. Res18: 173; 1929,
Trans. R. Ent. Soc. Lgn121.

Microgaster carinicollisCameron, Thompson, 1958. Cat. Parasi. Ins. PesR: 155.
Microplitis carinicollis (Cameron), Gupta & Fernandez - Triana, 20%botaxa
3800(1):11.

Microplitis carinicollis (Cameron), Ranjitiet al,, 2015.Zootaxa 3963 (3): 387.

Diagnosis

Female Length 4.10 mm.
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Head 1.20x its width, subcircular in anterior vielateral temples hidden
behind eyes (Fig. 30B); vertex, frons rugulose;imac concave, sparsely
sculptured; POL 1.70x OOL; antenna 1.10x as lonigoaly; mesosoma 1.20x
as long as width; mesoscutum rugulose, setose 80G); notauli indicated
by shallow depression with an indistinct longitwalincarina (Fig. 30C);
scutellar lunules narrow divided by six carinaajtsttum rugose, setose (Fig.
30C); propodeum rugose with percurrent medial lutynal carina, anterior
transverse carina (Fig. 30D); lateral pronotum wittdistinct crenulate
groove; mesopleuron rugose, setose, smooth latefale wing 2.60x as long
as wide; pterostigma 2.80x as long as wide; 1-llight; margin of hind wing
vannal lobe convex, setose; hind femur 3x as lagide; hind tibia 6.70x as
long as wide; outer hind tibial spur 0.30x as l@gybasitarsus; T1 rugose,
0.60x as long as its apical width; T2—T7 smoothwatteral hairs (Fig. 30E);

ovipositor 0.30x as long as hind basitarsus.

Colour: Body generally reddish; T2 yellowish brown, ptgigma, wing

veins brown.

Male: Unknown.

Host: Psalis pennatuldabricius (Erebidae).
Distribution : India (Kerala), SriLanka.

Material examined: 2F, India, Kerala, Kambalakkad, 8.xi.2012 Nassér; 1
India, Kerala, Pattambi, 18.ii.2014, Rajesh (DZUC).

Discussion

This species shows silmilarity with the speci®. narendrani and
M. pennatulador the following characters, body length morentdamm and
T1 subparallel sided with a medial furrow. It difefrom M. narendraniin

having the characters, mesoscutum without medrab (in M. narendrani
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mesoscutum with median furrow) and absence of tadgial carina in
between the antennal sockets Mnnarendranilongitudinal carina present in
between the antennal sockets). It differs fidmpennatulador the following
characters like terminal flagellomere blunt (M. pennatulaeterminal
flagellomere acute), hind femur 3x as long as wideM. pennatulaehind
femur 3.30x as long as wide) and face 1.60x as wagléong (face 1.40x as

wide as long irM. pennatulag

Microplitis narendrani Ranjith & Nasser
Microplitis narendraniRanjith & Nasser, 201Zootaxa 3963 (3) 377.
Diagnosis

Female Length 5.20 mm, antenna 5.90 mm, fore wing 3.90, ravipositor
0.30 mm.

Head subcircular, width of head 2.40x its lengthdorsal view; temples
hidden behind the eyes (Fig. 31B); width of fac®08. width of head; face
rugose-punctate with medial carina (Fig. 31B); elyp strongly punctate,
setose; length of clypeus 0.40x its width; tentopé deep; length of
maxillary palp 1.30x height of head in dorsal vigweight of clypeus:inter-
tentorial distance:tentorio-occular distance 7:13¥% length of eye 3.70x
length of malar space; length of malar space 1l#¥»al width of mandible;
vertex, temple, frons punctate, setose; occiputasmd®OL 2x OOL; length
of antenna 1.10x length of body; scape and pedi&9, 0.30x as long as
wide; mesoscutum punctate, setose, with mediab¥urfFig. 31C); notauli
impressed, rugulose (Fig. 31C); scutellar groovieleywcrenulated with nine
carinae; propodeum with well developed medialr@and transverse carina
extending to spiracles, rest rugulose (Fig. 31D9sapleuron punctate, setose

anteriorly, smooth, shiny posteriorly; precoxal @re reaching epicnemial
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furrow; fore wing 2.80x as long as wide; pterostgg40x as long as wide;
1-R1 short; 1-M straight;1-CU1 0.20x as long as 2dust submarginal cell
of hind wing short; length of hind femur 3x its wh¢ length of hind tibia 4x
its width; length of hind tibial spurs 0.50, 0.4bid basitarsus; T1 1.70x as
long as its width; T2 0.80x as long as T3; T2 spigrsetose apically (Fig. 31

E); T3—T5 smooth; ovipositor sheath rounded apjcaktose.

Colour: Head mesosoma black; metasoma orange brown; tibrad spur

yellow; pterostigma yellow in proximal 1/3, resabk.
Male: Length 3.30 mm, rest of the characters same.
Host: Psalis pennatuldabricius (Erebidae).
Distribution : India (Kerala)

Material examined: 2F, India, Kerala, Pattambi, Ranjith, 16.ii.2014M,
India, Kerala, Pattambi, 23.ii.2014 (DZUC).

Discussion

This species shows close similarity with the speéie carinicolis for the

following characters, T1 sub parallel sided withdmaé longitudinal groove
and large size, but shows difference from the Wiy characters like
mesoscutum with medial furrow (iM. carinicolis mesoscutum without
medial furrow), scutellar lunules divided by ninarioae (scutellar lunules

divided by six carinae iM. carinicolis).
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Microplitis pennatulae Ranjith & Rajesh
Microplitis pennatuladranjith & Rajesh2015.Zootaxa 3963 (3).379.

Female Length 5 mm, antenna 5.40 mm, fore wing 4.10 mwipositor 0.10

mm.

Head subcircular with lateral temples visible iriesior view (Fig. 32B); face
1.40x as wide as long; clypeus punctate, sparsalyss; length of clypeus
0.30x its width; length of eye 3.50x malar spaeegth of malar space 1.90x
basal width of mandible; vertex sparsely punctattpse; occiput smooth;
antenna as long as body; POL 1.90x OOL; scapec@eti30, 0.30x as long
as wide; mesosoma 1.30x as long as wide; notaap,deigulose with a faint
medial longitudinal carina (Fig. 31C); scutellamlles wide with seven
carinae; scutellum rugulose (Fig. 32C); lateral elobanterior scutellum
extended to form triangular horn; propodeum withrcperent medial
longitudinal carina, with well developed transversarina extending to
spiracles (Fig. 32D); mesopleuron rugose anterjosijmooth posteriorly;
epicnemial furrow crenulate reaching anterior margf mesopleuron;
mesosternum setose; fore wing 2.80x as long as; pigeostigma 2.60x as
long as wide; 1-M straight; 1-CU1 0.30x as long2aSU1; first submarginal
cell elongate; T1 1.70x as long as wide; T2 0.66xlang as T3; T2,T3
sparsely setose (Fig. 32E); T4-T7 smooth; oviposteath acute apically,
setose; length of hind femur 3.30x its width; ldngtf hind tibia 6.60x its
width; length of hind tibial spurs 0.32, 0.27x hibadsitarsus.

Colour: Body generally black; maxillary palp, hind tibiapur yellow;

pterostigma yellow basally, rest black.
Male: Unknown.

Host: Psalis pennatuldabricius (Erebidae).
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Distribution : India (Kerala).

Material examined: 1F, India, Kerala, Pattambi, Ranjith 19.ii.2024; with
same collection data, except 20.ii.2014; 5F, Indirala, Pattambi, Ranijith,
22.x.2014.

Discussion

This species shows similarity with the spedwkessimilisin having black body
colour and narrow scutellar lunules, it differsrfrdhe same species in the
characters mentioned in the key. This species sitsoes similar characters
with M. narendranihaving wider scutellar lunules and rugose scuipuof
propodeum with transverse carina. This species shdiierence for the
following characters, scutellar lunules 6—7 carifiaeM. narendraniscutellar
lunules 8-9 carinae), pterostigma 2.60x as longvide (in M. narendrani
2.40x as long as wide) and metasoma black (metasoraage red in

M. narendrani)

Microplitissimilis Lyle

Microlpitis similis Lyle, 1921.Bull. Entomol. Res12. 129; 1921:157. Female (BMNH).

Microlpitis similis Lyle, Ayyar, 1924 Proc. fifth Entomol. Meet5: 359.

Microlpitis similis Lyle, Wilkinson, 1930Bull. Entomol. Res21: 26.

Microlpitis similis Lyle, Beeson & Chatterjee, 193b5d. For. Rec. 1. 132; Beeson, 1941.
372.

Microlpitis similis Lyle, Thompson, 1953 Cat. Parasi. Ins. Pest2: 163.

Microplitis similis Lyle, Ranjithet al., 2015,Zootaxa 3963 (3). 404

Diagnosis
Female Body length 1.80 mm.

Head 1.10x its width in anterior view; lateral tdegpvisible in anterior view;
width of head 0.50x width of head; face 1.70x aglas wide, rugulose (Fig.

33B); occiput concave, slightly rugose; frons rugal, area between antennal
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sockets without indistinct carina; POL 1.50x OObtenna 1.20x as long as
body; terminal flagellomere acute 2.40x as longvaie; mesosoma 1.30x as
long as wide; mesoscutum rugulose, setose (Fig);33@auli indicated by
shallow depression not separated by medial longigiccarina (Fig. 33C);
scutellar lunules divided by six carinae; scutetlesc flat, punctate, setose;
lateral pronotum with crenulated groove; mesopleusetose anteriorly,
smooth posteriorly; propodeum with percurrent mietbagitudinal carina
and transverse carina, rest of propodeum rugose 83D); fore wing 2.70x
as long as wide; pterostigma 2.30x as long as wleld; straight; margin of
hind wing vannal lobe convex, setose; hind fem&08.as long as wide; hind
tibia 6.70x as long as wide; outer hind tibial sp@30x as long as hind
basitarsus; T1 2.10x as long as wide, paralleldsileg. 33D); T2 with
medial field (Fig. 33E); T2-T7 smooth; ovipositor30x as long as hind

basitarsus.

Colour: Body black except scape brownish black; maxillpatp yellow;

pterostigma, legs, T1 brownish; metasoma reddistvior

Male: Same as that of female except antenna 1.40xgsale body.
Host: Agrotis ipsilonLinnaeus (Noctuidae).

Distribution : India (Kerala), Indonesia, Vietnam.

Discussion

The species shows similarity witi. pennatulagn many characters and the
differences are mentioned in the key. It also sha@mne common features
with M. vitelllipedisin having deeply impressed notauli and narrow edtart

lunules. It differs from the same species in havihg characters lateral

temples visible in anterior view (iM. vitellipedislateral temples hidden in
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anterior view) and longitudinal carina between antd socket present in

M. similis(in M. vitellipediscarina absent).

Microplitis spodopterae Rao & Kurian

Microplitis spodopteradRkao & Kurian, 1950Ind.J. Ent, 12: 167-190. Female (NZSI)
Microplitis spodopteraeRao & Kurian, Gupta, 201Zootaxa,3620(3):446.
Microplitis spodopterad&kao & Kurian, Ranijitret al, 2015.Zootaxa 3963(3):406.

Diagnosis
Female Length 1.90 mm.

Head sub circular 1.10x as wide as long in antefiew; face punctate, 1.30x
as wide as long (Fig. 34B); lateral temples slighfisible in anterior view;

temples, vertex rugose; occiput concave, slightiyose; frons rugose with
raised area in anterior view; POL 1.10x OOL; meswsd.10x as long as
high; mesoscutum rugose (Fig. 34C); notauli imprdssscutellar lunules
wide with six carinae; propodeum rugose with pemotr medial longitudinal

carina and transverse carina (Fig. 34D); laterabnptum crenulated;
mesopleuron setose anteriorly, smooth posteriddse wing 3x as long as
wide; pterostigma 2.80x as long as wide; 1-M ar¢chedrgin of hind wing

vannal lobe convex, setose; T1 1.20x as long ae,widrallel sided, rugose
(Fig. 34E); T2—T7 smooth; T2 with a medial fieldjmositor 0.50x as long as

hind basitarsus.

Colour: Body black except tegulae dark brown; fore and rags yellowish
brown; hind femur either completely reddish brownabong with yellow
brown patches in postero-lateral sides; tibia witdian half white; tarsi dark

reddish brown; wing veins brown; pterostigma dauwn.

Male: Same as that of female except scutellar lunulés f@ur carinae, hind

femur darker than female.
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Host: Unknown.

Distribution : India (Bihar, Karnataka, Kerala)

Material examined: 1F, India, Kerala, Kundara, 24.i.2013, Ran;itlZ(IiC).
Discussion

This species is closely related with vitellipedisin many characters, but it
shows differences from the same species and thaatkes mentioned in the
key. This species also shows relation with pennatulaein having
subcircular nature of head and visibility of latetemples in anterior view.
But the species differs from the same species wngaPOL 1.10x OOL (in
M. pennatulaePOL 1.90x OOL) and vein 1-M arched (1-M straight i
M. pennatulag

Microplitis vitellipedis Li, Tan & Song

Microplitis vitellipedisLi, Tan & Song, 200%nt. Taxon.31(3): 225-229. Female (HAU).
Microplitis vitellipedisLi, Tan & Song, Ranjittet al,, 2015.Zootaxa 3963(3):409.

Diagnosis
Female Length 2.20 mm.

Head 2x as wide as long in dorsal view; face 1.28xvide as high, punctate;
vertex, temple punctate; ocelli forming trianglgjeedensely setose, inner
margins parallel sided; POL 0.90x OOL; antenna X.48 long as body;
mesosoma 1.40x as long as high; mesoscutum pun€tigte35B); notauli

deeply impressed; scutellum coarsely punctate (F&g-); scutellar lunules
divided by five carinae; propodeum reticulate-rug@ath percurrent medial
longitudinal carina (Fig. 35C); fore wing 2.80x lasg as wide; pterostigma
2.80x as long as wide; fore wing areolet quandrimg(Fig. 35F); 1-M

arched; 1-R1 1.60x as long as pterostigma; marfjimnal wing vannal lobe
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convex, setose; T1 sub parallel sided, 1.60-1.80wrg as its width; suture
between T3 and T2 reduced without medial field;1T3x as long as T2; T3—
T7 smooth.

Colour: Body black except antenna, wing veins, hind fegellowish brown;
maxillary palp, labial palp, tibial spur whitish liav; tergites reddish yellow
to reddish brown.

Male: Unknown.
Host: Unknown.
Distribution : China (Fujian), India (Kerala).

Material examined: 1F, India, Kerala, Mukkali, no collection datehegba
(DZUC).

Discussion

Microplitis vitellipedis closely related withM. spodopteraein having

longitudinal carina in between antennal socket pudctate sculpturing of
scutellum, but it differs from the same specieshaving lateral temples
hidden in anterior view (itM. spodopteradateral temples visible in anterior

view) and T1 sub parallel sided (T1 strictly pagbflided inM. spodopterag
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Microplitis zhaoi Xu & He

Microplitis zhaoiXu & He, 2000 Entomol. Sin 7(2): 107-112. Female (ZUH).
Microplitis zhaoiXu & He, Ranijithet al,, 2015.Zootaxa 3963 (3):411.

Diagnosis
Female Length 2.10-2.60 mm.

Width of head 1.10x its length, subcircular; widih face 0.50x width of
head; lateral temples slightly visible behind egfeig). 36B); lateral temples,
vertex, occiput rugulose; POL 1.20x OOL; antenr20%.as long as body;
terminal flagellomere acute 2.90x as long as widesosoma 1.90x as long as
wide; mesoscutum rugose, setose (Fig. 36C); notistinct (Fig. 36C);
scutellar lunules wide with five carinae; propodewth percurrent medial
longitudinal carina; lateral pronotum with creneldtfurrow; mesopleuron
sparsely setose anteriorly, smooth postero-dordaltg wing 3.20x as long as
wide; pterostigma 3x as long as wide; 1-M straighgrgin of hind wing
vannal lobe convex, setose; hind femur 4x as l@angide; hind tibia 7.50x as
long as wide; outer hind tibial spur 0.30x as |l@asgbasitarsus; T1 2x as long
as wide, rugose, parallel sided (Fig. 36D); T2 wmidlistinct medial field (Fig.
36E); T2—T7 smooth; ovipositor 0.40x as long asllbasitarsus.

Colour: Body black, antenna, legs reddish yellow; tilsiplirs pale yellow.

Male: Similar to female except body length 2.30-2.70teana brownish
black.

Host: Unknown.
Distribution : China, India (Kerala).

Material examined: 2F India, Kerala, Kallai, 24.vi.87, Sumodan; 1kdia,
Kerala, C.U campus, 10.ii.93, Rema (DZUC).
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Discussion

This species close td. narendraniwith the characters scutellar lunules wide
and notauli deeply impressed, however it showsedsfice in having the
characters T1 2x as long as widennarendraniT1 1.70x as long as wide)
and lateral temples visible behind the eyeNinnarendranilateral temples
hidden behind the eyes).
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GenusNeoclarkinella Rema & Narendran

Type: Apanteles nilamburensBumodan & Narendran, 199D.Ecobiol, 239.
Neoclarkinella nilarburensis Rema & Narendran, 1994.Bombay. Nat. His. Sgc 93.
264-267.

Diagnosis

Head oval in shape with emargined eyes; face clyapmenctate with faint
medial carina (Fig. 37B); clypeus, vertex punctgteppleuron rugose or
punctate; scutellar lunules triangular, narrow adewn(Fig. 37C); notauli
indistinct (Fig. 37C); pronotum with anterior crdgmion; propodeum with a
strong medial longitudinal carina and a weak trans¥ carina basally, rest
rugulose (Fig. 37D); fore wing without areolet (Fig7F); margin of hind
wing vannal lobe straight, convex and setose; Tdalba parallel sided with
narrowing apex, with a broad “U” shaped depressed at basal half (Fig.
37E); T2 triangular or sub triangular with or witlidateral elevation (Figs
37E & 38E); hypopygium membranous; ovipositor sh&€a60-1.20x as long

as hind tibia.
Host: Unknown.
Distribution : Oriental, India (Kerala).

Remarks: This rarely collected genus resemb@arkinella Mason 1981 in
having medial and transverse propodeal carina. §barsus was erected by
Rema & Narendran (1996) and it represents only species from India. In
this study two more species and the key for Indijp@cies ofNeoclarkinella

are included.
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KEY TO THE SPECIES OF NEOCLARKINELLA REMA &
NARENDRAN FROM INDIA

1.

Length of T1 less than 2x its apical width; OOL @x8POL; T1
aciculate apically; margin of hind wing vannal ladieaight .................

.............................................. N..nilamburensifkema and Narendran

Length of T1 more than 2x its apical width; OOL20x POL; T1

punctate or rugose apically; margin of hind wingmval lobe convex ..

T1 rugose apically (Fig. 37E); scutellar lunulesraa (Fig. 37C); in
lateral view medial temple 0.40x width of eye; fat&0x as wide as
head in anterior view; ovipositor sheath as longiad tibia.................

................................................................ N. janakikkadensi¥eena

T1 punctate apically (Fig. 38E); scutellar lursulgide (Fig. 38C); in
lateral view median temple greater than 0.40x widtheye; face
greater than 0.50x as wide as head in anterior;voempositor sheath

0.60x as long as hind tibia ............cooeeeeeeiii e 3

Length of mesosoma 2x its height; T1 sub-triangwé&hout lateral

elevation; pterostigma 3.30x as long as wide; T8D®8.as long as its
apical width; vein r 1.20x as long as m-cu; 2SR0%.as long as r; R1
1.30x as Iong as PteroStigmMa ............ccceeeeeeiieeeeeeeeeeeeiiiiee e e e e e e eeeeaanns

................................................................. N. punctateAhmadet al

Length of mesosoma 1.40x its height; T1 triangwhath lateral
elevation; length of pterostigma 2.60x its widtli; 2.60x as long as its
apical width; vein r 1.60x as long as m-cu; 2 S80R.as long as r; R1

1.50x as long as pterostigma ........................N. narendraniVeena

168



Character matrix for the species ofNeoclarkinella

1. Margin of hind wing vannal lobe: O; straiglgi@se; 1; convex, setose
2. Apical T1 sculpturing: 0; punctate 1; rugose@gulate

3. T2 shape: 0; triangular 1; subtriangular

4. Lateral elevation on T2: O; present 1; absent

5. Clypeus puncturing: O; punctate 1; indistingtiynctate

6. Scutellar lunules: 0; narrow 1; wide

7. OOL & POL: 0; OOL less than or equal to 0.8@LPL; morethan 0.80x
POL

8. Ovipositor sheath & hind tibia lengths: O; ayggor sheath 0.60x as
long as hind tibia 1; 1.20x as long as hind tibia

9. Fore wing vein r & m-cu length: 0; vein r mdrah 1.50x m-cu 1; r less

than 1.50x m-cu

10. Length of R1 & pterostigma: 0O; length of R30x pterostigma length 1;

morethan 1.30x pterostigma length

Coding of the characters and the status for the spees ofNeoclarkinella

Species/Characters 1 2 3 45 6 7 8 9 10
Neoclarkinella janakikkadensis 111110111 1
Neoclarkinella narendrani 1 000 01000 1
Neoclarkinella nilamburensis o 21 1010 ?2 ?
Neoclarkinella punctata 1 01 1 11 001 O
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Neoclarkinella janakikkadensis Veena
Neoclarkinella janakikkadensieena, 2014Zootaxa 3857 (3):425 Female (DZUC).
Diagnosis

Female Length 2 mm, antenna 2.20 mm, fore wing 1.90 nompositor
0.70 mm.

Length of head 0.60x its width in anterior viewcdéapunctate anteriorly,
rugose posteriorly with medial carina, 0.50x asglas wide (Fig. 37B);
clypeus coarsely punctate, length of clypeus 0&89%ong as its width; eyes
4.50x as long as malar space; lateral templesleigibanterior view; toruli,
frons smooth, shiny; OOL 1.20x POL; antenna 1.1€%oag as body; length
of scape 1.30x its width; pedicel 0.40x as longitaswidth; length of
mesosoma 1.40x its height; mesoscutum punctategespgent (Fig. 37C);
scutellar lunules narrow with 10 carinae (Fig. 378)des of scutellum
smooth, shiny; propleuron rugose; notauli indidtintateral pronotum
granulate with weak crenulation; mesopleuron puectmnteriorly, smooth
posteriorly; propodeum with a strong basal caring a transverse basal
carina, postero-lateral side smooth, rest rugul@sg. 37D); pterostigma
4.20x its width; veinl1-R1 1.40x as long as ptegysf; length of vein r 1.10x
width of pterostigma; hind wing vannal lobe convegtose; T1 punctate,
2.90x as long as its apical width with basal seridar field (Fig. 37E);
laterotergites with long hairs anteriorly; T2 puatet without elevated
triangular field (Fig. 37E); T2 0.60x as long as Ehgth of hind femur 2.90x
its width; length of hind tibia 5.70x as long as\tidth; outer hind tibial spur

0.30x as long as hind basitarsus; ovipositor she2bx as long as hind tibia.

Colour: Body black except maxillary palp pale white; hifgnur brownish
yellow; tibial spur, ovipositor yellow; T1 semicular field yellowish brown;

hind femur brownish yellow; laterotergites yellotvighite.
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Male: Unknown.
Host: Unknown.
Distribution : India (Kerala).

Material examined: Holotype: Female, India, Kerala, Janakikkadu,
29.vi.2012, Veena (DZUC).

Remarks: The above diagnosis is from the original desmipl/eenaet al.
2014.

Discussion

This is closely related witN. punctatan having length of vein r 1.10x width
of pterostigma, T2 sub triangular without later&vation, but differs in
having T1 rugose apically (punctateNn punctatd, scutellar lunules narrow
(wide inN. punctatd and OOL 1.20x POL (OOL 0.80x POL kh punctatd.

Neoclarkinella narendrani Veena
Neoclarkinella narendraneena, 2014Zootaxa 3857 (3): 427. Female (DZUC).
Diagnosis
Female Length 2.60 mm, antenna 3.10 mm, ovipositor Ob0.

Head oval in shape, length of head 1.80x its widthdorsal view; face
punctate with medial carina, length of face 0.5@xwidth in anterior view
(Fig. 38B); clypeus punctate, setose; eyes piloser margins of eye slightly
emarginated beyond antennal sockets in anteriow;véges 5x as long as
malar space; lateral temples hidden behind in emtelew; OOL 0.80x POL;
frons punctate with medial protruberance; toruliosth, shiny; occiput
smooth; antenna 1.20x as long as body; lengthaygesd.30x its width; length
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of mesosoma 1.40x its width; mesoscutum punctaibegcent (Fig. 38B);
scutellar lunules wide with five carinae (Fig. 38Bpper and lower grooves
of pronotum deep, crenulated; propleuron punctgebescent; notauli
indistinct; percoxal groove with shallow depressiomedio-posterior
depression of scutellum smooth, shiny; propodeuth strong medial carina
and a transverse carina at basal one third, rgstase; length of pterostigma
2.60x its width; vein 1-R1 1.50x as long as ptegwsg; vein r 1.10x as long
as width of pterostigma; hind wing vannal lobe aaxqvTl 2.60x as long as
wide apically, with basal semicircular field (Fi@8E); laterotergites setose
anteriorly; T2 0.38x as long as T3; length of hfedhur 3.60x as long as its
width; hind tibia 6.10x as long as its width; outend tibial spur 0.30x as
long as hind basitarsus; hind basitarsus 6.60xoag hs wide; ovipositor

sheath 0.60x as long as hind tibia; hypopygium nramdus.

Colour: Body generally black except antenna, clypeus hrawaxillary palp
pale yellow; wing veins, pterostigma, fore legsnchifemur, ovipositor
yellowish brown; tibial spur yellow; T1 semicirculéeld, laterotergires, T3

yellowish white.
Male: Unknown.
Host: Unknown.
Distribution : India (Kerala).

Material examined: Holotype: Female, India, Kerala, Wayanad, Sarithos
(DZUCQC).

Remarks: This diagnosis is based on the original desaiptVeenaet al.
2014.
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Discussion

This shows similarity withN. punctatain having punctate T1, ovipositor
sheath 0.60x as long as hind tibia, it has simylamith N. janakikkadensig
the following characters, length of vein r 1.10xdthi of pterostigma, margin
of hind wing vannal lobe convex, it shows differeador the characters T1
triangular with lateral elevation (iN. punctataandN. janakikkadensig'1 sub
triangular without lateral elevation) and lengthpdérostigma 2.60x its width
(in N. janakikkadensiandN. punctatalength of pterostigma more than 3x its
width).

Neoclarkinella nilamburensis Rema & Narendran

Apanteles nilamburensiSumodan & Narendran, 1990.Eco. biology 2(3): 239-248.
Female (RMNH)

Neoclarkinella nilamburensiRema & Narendran, 1994. Bombay.nat.his. sQc93, 264-
267.

Neoclarkinella nilamburensilema & Narendran, 1994. Veerd al, 2014. Zootaxa
3857(3): 423-432.

Diagnosis

Female Length 2.90 mm, antenna 3.70 mm, fore wing 3 mwpositor 1.40

mm.

Width of head 2x as its length in dorsal view; fgmenctate, setose with
medial longitudinal carina; vertex, clypeus punetapubescent; occiput
smooth; OOL 0.75x POL; pronotum punctate, upper &wler grooves
crenulated; mesoscutum coarsely punctate, pubesmepodeum dull with a
medial longitudinal carina and a transverse cariwath of pterostigma
shorter than vein r; hind wing vannal lobe strajgiparsely setose; hind coxa
shiny, punctate; T1 0.40x as long as its widthcaate with ‘U’ shaped
depressed area basally; T2 0.23x as long as 60x0:3; T2, T3 apically
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punctate, rest smooth; T3 with transverse depresbiasally, remaining

tergites smooth; ovipositor long; hypopygium menmionzs.
Male: Characters similar to female.

Host: Unknown.

Distribution : India (Kerala).

Remarks. The diagnosis is based on original description Rgma &
Narendran 1996.

Discussion

Neoclarkinella nilamburensishows close resemblemce with the spebles
janakikkadensigor having the characters like absence of latelaation in
T2 and sub triangular shape of T1, it differs frbinjanakikkadensi$or the
characters T1 aciculate (T1 punctateNinjanakikkadens)s margin of hind
wing vannal lobe convex (iN. janakikkadensisnargin of hind wing vannal
lobe straight) and scutellar lunules wide (scutellanules narrow inN.

janakikkadensis
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GenusPhiloplitis Nixon

Philoplitis Nixon, 1965 Bull.Br. Mus. Nat. His., Ent. SuppR:267.
Type Philoplitis coniferendNixon, 1965Bull. Br. Mus. Nat. Hist., Ent. SuppR:267.

Diagnosis

Maxillary and labial palpi dark, apical segmentdepwhite; head rugose-
punctate except frons which is transversely stiigtg. 39B); pronotum with
a broad crenulated dorsal groove and narrow vewotnal propleuron with
lobe above coxae extending up and back over lowenec of pronotum;
mesoscutum with carinate lateral margin above tegudtauli long and deep
not meeting posteriorly (Fig. 39C); scutellum cedysugose and prolonged
backward over propodeum, being as long as mesaacutien measured
from the anterior margin of the scutellar scrobeg.(RB9C); metanotum
withdrawn from scutellum, broadly exposing scutelfzhragma, anterior
margin bearing laterally long cylindrical apicalgtose process; propodeum
rugose with complete medial longitudinal carina;/Ettangular (Fig. 39D)

and T2 with a pyramidal area (Fig. 39E).
Host: Unknown.
Distribution : Afrotropical, Oriental.

Remarks: Generic distribution restricted to AfrotropicaidaOriental region.
Only five species were reported from the world (Bedez-Triana & Ward,
2016). In this work, one species described whichei& to Kerala and a key

to Indian species d?hiloplitis are included.
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KEY TO THE SPECIES OF PHILOPLITIS NIXON FROM INDIA

1. Length of T1 less than 2x its apical width; dheéeddish orange ...........

......................................................... P. striatusFernandez & Goulet
- Length of T1 more than 2x its apical width; hédack ...................... 2

2(1) Antenna 0.80x as long as body; length of THOR its apical width;
length of pterostigma 2.20x its maximum width; stuim rugose .......

................................................................... R. audistipalpusAhmed

- Antenna 1.30x as long as body; length of T1 2.B®xapical width;
length of pterostigma 1.90x its maximum width; stiuim punctate ....

...................................................................... P. keralensisp. nov.
Character matrix for the species ofPhiloplitis
1. Sculpturing of scutellum: O; punctate 1; rugose
2. T1 shape: O; rectangular 1; parallel 2; narngwposteriorly
3. Sculpturing of head: 0; rugose-punctate 1; sego
4. Head & mesosoma colour: 0; reddish orangedtkbl

5. T1 length & width: O; less than 2x its widthripre than or equal to 2x

its width
6. T2 length & width. 0; less than 1x its widthmore than 1x its width
Codes for the characters and status for the specie$ Philoplitis
Species/characters 1 2 3 4 5 6
Philoplitis audistipalpus 1 1 1 1 1 1
Philoplitis keralensisp nov. O 0 O 1 1 o0
Philoplitis striatus ? ? 0 0 0 O
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Treatment of species
Philoplitis keralensis sp. nov.

Holotype: Female: Length 3.66 mm, antenna 3.42 mm, foregg@r6 mm,

ovipositor 0.13 mm.

Head: Width of head 1.78x its length in dorsal view;aleength 0.93x its
width in anterior view; face dull, rugose-punctaetose (Fig. 39B); length of
face 0.89x its width; eyes glabrous with infuscasi¢Fig. 39B); inter tentorial
distance 2.10x tentorio-ocular distance; vertexjagpunctate, setose; frons
striate; toruli smooth; OOL 0.60x POL; scape len@®0x its width; length of
pedicel 0.70x its width; length of first flagellonee3.40x its width; length of

second flagellomere 3.20x its width.

Mesosoma Length of mesosoma 1.31x its width, 2.52x as lasghead;
mesoscutum punctate, setose with carinated lateaadin; notauli deeply
impressed (Fig. 39C); scutellum coarsely punctatggrmously developed
backward (Fig. 39C); pronotum crenulated laterafdyppleuron punctate;
propodeum rugose with complete medial carina; nlesopn and
metapleuron punctate; length of fore wing 2.70xni@ximum width; length
of pterostigma 1.96x its maximum width; length @frvr 0.50x pterostigmal
width; fore wing vein 1-R1 0.80x as long as ptagrel; length of tibia 5x its
width; length of basitarsus 3.41x its width; outidral spur 0.48x as long as

basitarsus; basitarsus 0.49x as long as hind tibia.

Metasoma T1 length 2.31x its apical width; T1 rectangulagmewhat
parallel sided with rugose-punctate (Fig. 39D); |&#8gth 0.36x its width at
apex with shallow convergent groove in the middtenfing transverse
striated triangle (Fig. 39E); T3—T7 smooth; oviposi0.03x as long as hind
tibia.
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Colour: Body black except ocelli light brown; eyes, api€a and T2, tibial
spurs yellowish brown; wing veins brown; fore wirigintly infuscated

apically; mediotergite 2 yellow, laterotergite lyélowish white.
Male: Same as female.
Host: Unknown.

Etymology: The species epithet is given after the name ofaléersince

which is the first report from Kerala.

Material examined: Holotype: Female: India, Kerala, Janakikkadu,
31.v.2013, Veena (DZUC).

Paratype: 1M, India, Kerala, Janakikkadu, 21.v.2013, R&anjDZUC).
Discussion

Philoplitis keralensissp. nov. resembles witR. audistipalpusin having
colour of head and mesosoma, and vein r 0.50x ag Bs breadth of
pterostigma, but it differs from the same speaiekaving punctate scutellum
(scutellum rugose iR.audistipalpusand T1 rectangular (T1 parallel sided in

P.audistipalpuk
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GenusSnéllenius Westwood

SnelleniusVestwood, 1882Tijdschr. Ent, 25:19.

Type: Snellenius vollenhovemestwood, Dalla Torre, 189&8at. Hym, 4: 189. Ashmead,
1900.Proc. U.S. Natn. Mus23: 129.

Snellenius atratuShenefelt, 1968roc. Ent. Soc. Wash70:342.

Microplitis radicalis Wilkinson, 1929Bull. Ent. Res.21-24.

Snellenius radicaliaVilkinson, 1934 Stylops,3:120; Nixon, 1965Bull.Br. Mus. Nat. Hist
Ent.Suppl, 2:270; Shenefelt, 196Broc.Ent. Soc. Washz0:340.

Snellenius tricoloShenefelt, 196&roc. Ent. Soc. Wash70: 341.

Diagnosis

Antenna strongly compressed (Fig. 40A); vertexnérpunctate, setose; face
with medial longitudinal carina (Fig. 40B); mesosou strong with strongly
crenulated complete notauli (Fig. 40C); mesopleunith a prepectal carina
(Fig. 40E); pronotum with a single wide groove;cgbimargin of scutellum
smooth, narrow without lunules, scutellum elevadad rugose, with carinate
margins; anterior margin of metanotum with latel@bes lying close to
scutellum; T1 1.5-4x longer than wide, sub rectéargur2 and T3 smooth
weakly separated; short, stout abdomen; hypopygahurt sclerotised;

ovipositor sheath sparsely setose.
Host: Macrolepidoptera, Noctuidae.
Distribution : Australasian, Neotropical, Oriental.

Remarks: Snelleniugs a comparatively less speciose genera. Onlyp&€iss
were reported in the world. Here a new speciee&igbed and this is the

first report of the genus from Indian subcontinent.
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Snelleniusindicus sp. nov.

Holotype: Female: Length 3.77 mm, fore wing 3.11 mm, andeBr61 mm,

ovipositor 0.03 mm.

Head: Width of head 1.75x its length in dorsal viewpdgh 0.56x its width in

dorsal view; length of head 0.96x its width antdyipface 0.87x as long as its
width, rugose-punctate (Fig. 40B); face with proemtmedial carina; length
of clypeus 2.60x its width; inter-tentorio distange long as tentorio-ocular
distance; inner margins of eye slightly emarginasefjiascent to antennal
socket (Fig. 40B); vertex, frons punctate, setqsesterior vertex, temple
rugose-punctate; occiput smooth, shiny; toruli sthpshiny; OOL 1.02x

POL; length of scape 1.49x its width; pedicel 1éngt50x its width; scape
4.31x as long as pedicel; length of first flageltomn 3.52x as long as its

width; length of second flagellomere 3.40x its wuidt

Mesosoma Mesosoma 1.21x as long as its height, 2.68x ag ks head,;

mesoscutum with well defined carinated notauli watimedial groove (Fig.
40C); scutellar lunules with five carinae (Fig. 40Gcutellum rugulose-
punctate (Fig. 40C); mesopleuron punctate, sparsefpse with well

developed prepectal carina (Fig. 40E); fore coxelyfi punctate, setose;
propodeum with medial carina, rest recticulate sggdength of fore wing

2.90x its maximum width; length of pterostigma X 7% maximum width; 1-

Cu variable in length; r-m present; vein r 1.21x lasg as width of

pterostigma; vein 1-R1 0.80x as long as pterostigma@nal lobe convex,
setose; hind femora 3.31x as long as its widthgtlerof hind tibia 4.57x its

width; length of basitarsus 4.71x its width; outidral spur 0.43x as long as
basitarsus; length of outer tibial spur 0.18x amglas hind tibia.
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Metasoma: Metasoma 1x as long as mesosoma; length of T1x0.40
mesosoma; ovipositor short, setose apically; lergftlovipositor 0.03x as

long as hind tibia.

Colour: Head, metasomal tergites, hind legs black; faceg veins brownish
black; mesosoma, ocelli, maxillary palp golden bmowibial spur golden

yellow.
Male: Unknown.
Host: Unknown.

Material examined: 1F, India, Kerala, Thrissur, No collector & calt®n
date (DZUC).

Etymology: The species epithet is after the country nam&)rgince it is the

first report from Indian subcontinent.
Discussion

This species closely related with the spe@esigellusin having length of
mesosoma 1.21x its height and sparsely crenulageg dotauli. It shows
difference fromS. nigellusin having pterostigma 2.74x as long as wideSin
nigellus 2.60x as long as wide), scutellar lunules witrefoarinae (scutellar

lunules with three irs. nigellus.

GenusWilkinsonellus Mason

Type: Apanteles iphitudlixon, 1965Bull. Br. Mus. Nat. His., Ent. SuppR: 198.
Diagnosis

Head coarsely rugose-punctate (Fig. 41B); ocellienuilateral triangle;

propleuron with a dorsal directed lobe that oveslgponotum; mesoscutum
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dull with aciculate or punctate sculptuting (Fig.G); propodeum rugose with
a strong medial carina (Fig. 41D); scutellum stigregulptured with a medio
apical carina (Fig. 41C); scutellar lunules wideref wing wing vein 1A
sinuate, touching posterior margin of fore wingrefaving vein r-m absent;
vannal lobe convex to straight, setose on the margl 3-5x longer than
wide, with a medial furrow, narrower in the middkEg. 41E); T2 smooth,
shiny with a rectangular or triangular medial figtddthe middle (Fig. 41E);
hind coxa large, coarsely rugose; hypopygium shatiiout medial folding;

ovipositor and ovipositor sheath short bearing n@arhairs apically.
Host: Unknown.
Distribution : Afrotropical, Australasian, Neotropical, Oriental

Remarks. This genus has a similarity to the geriDsstatrix due to the
reduced ovipositor hairs, but propodeum smooth @&fdwithout medial

groove inDistatrix.

KEY TO THE SPECIES OF WILKINSONELLUS MASON FROM
INDIA

1. T1 less than 4x its apical width; OOL as losgP®L; vein r more than
1x as long as pteroStigma ..........eeeeiiiiieeeeeeeeecee e

e eeeeeeeeeeeeeeeees WL lONGicentrus.ong & Achterberg

- T1 more than 4x its apical width; OOL not equalROL; vein r less

than or equal to 1x as long as pterostigma ............ooeeeevveeevvvnnnnnnnnn. 2

2(1) T2 trapezoidal without medial field; lengthwein r 0.90x breadth of
pterostigma; length of pterostigma 2.50x its width...........................

et eeesneneeene e MV WAYANADENSISP. NOV.
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T2 not in trapezoidal with indistinct medial fielvein r as long as
breadth of pterostigma; length of pterostigma 3.i®width ...............
.............................................................. W. granulatusAhmedet al.

Character matrix for the species ofWilkinsonellus

1.

Face sculpturing: 0; punctate 1; rugulose-patec2; recticulate-rugose
Notauli: O; distinct 1; faintly indicated

T2 shape: 0; trapezoidal 1; not trapezoidal

Scutellar sculpturing: O; recticulate 1; puteta

OOL & POL length: 0; OOL as long as POL; 1; O@it equal to POL

Vein r length & pterostigma width: O; vein stethan 1x or equal to

pterostigma 1; vein r more than 1x pterostigma

T1 length & width: O; less than or equal toapical width 1; more than
4x apical width

Codes for the characters and status for the specie$ Wilkinsonellus

Species/Characters 1 2 3 4 5 6 7

Wilkinsonellus granulatus
Wilkinsonellus longicentrus
Wilkinsonellus wayanadensg. nov.
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Treatment of species

Wilkinsonellus longicentrus Long & Achterberg

Wilkinsonellus longicentrusong & Achterberg, 2003Zool. Med. Leiden77(10): 227.
Female (IEBR).

Redescription
Female Body length 3.94 mm, fore wing 3.46 mm, antenrg Snm.

Head: Width of head 2x its length in dorsal view; fgoenctate, setose with a
medial longitudinal carina, length of face 0.90x width (Fig. 41B); malar
space 0.20x as long as eye; inter-tentorial disteéxc as long as tentorio-
ocular distance; ocelli triangle, medium sized;teer malar space rugulose-
punctate; toruli, occiput smooth, shiny; OOL asdoas POL; length of
pedicel 0.39x its width; scape 2.20x as long asewitbngth of first
flagellomere 2.80x its width; length of second @ligmere 2.90x its width.

Mesosoma Length of mesosoma 1.26x its width, 2.60x as lasghead,

mesoscutum punctate, setose (Fig. 41C); notaulndigFig. 41C); scutellar

lunules narrow with eight carinae; scutellum colyrsmrinctate, setose (Fig.
41C); propleuron sparsely punctate, shiny; metapleyounctate antero-
ventrally, somewhat smooth, shiny postero-dorsadlppodeum with medial

carina, lateral carina arising on either side oflialecarina, rest rugulose (Fig.
41D); length of fore wing 3.20x its maximum widtdength of pterostigma
3.12x its maximum width; vein 1-R1 1.30x as long merostigma; vein r

1.30x as long as width of pterostigma; length afdhiemur 3.63x its width;

length of hind tibia 7.24x its width; outer tibiapur 0.38x as long as hind
tibia; length of basitarsus 6.50x its width; basites 0.50x as long as hind
tibia.
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Metasoma Length of T1 3.01x its apical width, with a welkfined medial
groove; T2 with middle, basal shiny, smooth argarsely setose (Fig. 41E);

ovipositor sheath short, protruding beyond apemefasoma.

Colour: Body light brown except head, apex of hind tihayd femur, hind
basitarsus, tarsal segments, wing veins browniabkblmaxillary palpi pale

yellow; ovipositor sheath reddish brown.
Male: Unknown.
Host: Unknown.

Material examined: 1F, India, Kerala, Janakikkadu, Ranijith, 2.iv.201
(DZUC)

Discussion

This species is close W/. wayanadensisp. nov. in having distinct notauli
and recticulate sculpturing of scutellum, but ibwfs differences in having the
characters like face punctate (face rugulose-ptmatelV. wayanadensisp.
nov.), T2 not trapezoidal (T2 trapezoidalwh wayanadensisp.nov.), length
of pterostigma 3.20x its maximum width (length denestigma 2.50x its
width in W. wayanadensisp. nov.)and OOL as long as POL (ilV.
wayanadensisp. nov. OOL 0.90x POL).

Wilkinsonellus wayanadensis sp. nov.
Holotype: Female: Length 3.37 mm, antenna 4.88 mm, forg\8i@2 mm.

Head: Width of head 2.10x its length in dorsal viewndgh 2.11x its width;
length of head 0.86x its width in anterior viewgéapunctate with medial
carina, length of face 0.93x its width (Fig. 42Bgyes with slight

emargination; inter-tentorial distance 4.80x teit@cular distance; vertex,
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gena coarsely punctate, setose; occiput smoothy;sikdOL 0.88x POL;

length of scape 1.31x its width; length of pedi@&6x its width.

Mesosoma Length of mesosoma 1.21x its width, 2.60x as lasghead,;

mesoscutum punctate, setose (Fig. 42C); scutellnmopleuron punctate;
mesopleuron punctate anteriorly, smooth postersallyr propodeum with
medial carina, rest rugulose-punctate (Fig. 42&)gth of fore wing 3.12x its
maximum width; length of pterostigma 2.50x its nmaxim width; fore wing

vein 1-R1 1.40x as long as pterostigma; length @hw 0.91x as wide as
pterostigma; length of hind femur 3.70x as its Wjdength of basitarsus 6x
its width; outer tibial spur 0.40x as long as hiala; length of hind tibia

6.41x its width.

Metasoma T1 rather short, medially constricted with a degpove (Fig.
42E); T1 4.80x its apical width; T2 trapezoidaldH2E).

Colour: Body yellowish brown except middle anterior mesdam, apex of

hind femur and hind tibia, wing veins dark browntemna light brown.
Male: Unknown.
Host: Unknown.

Material examined: Holotype: 1F, India, Kerala, Sultan Bathery, No
collector & collection date (DZUC).

Etymology: The species epithgtayanadensiss after the collection locality,

Wayanad.
Discussion

This species is close W. granulatesn many characters, but differs in many
aspects which are mentioned in the key. This speshews similarity toV.

tobiasi in having the colouration of lateral lobes of nmm=dum and
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mesopleuron ventrally, but it differ in the followg characters ocelli strongly
protuberant (ocelli not strongly protuberant M. tobias), inter-tentorial
distance 4.80x tentorio-ocular distance (1.50xWhn tobias), diameter of
lateral ocellus as long as POL (1.30xX\ih tobias), scutellar lunules divided
by seven carinae (scutellar lunules divided by foaginae inW. tobias),
middle lobe of mesoscutum longitudinally striatestgoiorly (in W. tobiasi

middle lobe of mesoscutum entirely transversly sggpunctate).

187



DIVERSITY OF THE SELECTED MICROGASTRINE GENERA
Statistical analysis

The following seven genera namelApanteles Choeras Cotesia
Diolcogaster Microplitis, Neoclarkinellaand Wilkinsonelluswere analyzed
using diversity indices. The other genera werewed from the analysis due
to the negligible amount of collected specimensan@aring with other genera
the most abundant genusApanteleg2.72) with the dominance index 0.93.
A total of 114 specimens were examined out of thec@lected species of
Apanteles which made the genus more abundant. Apart flgpanteles
Microplitis, Choerasand Cotesiaare the other three genera showing more
species abundance with Shannon index 1.82, 1.151al respectively.
Twenty one specimens oflicroplitis out of eight species, 17 specimens of
Cotesiafrom five species and 7 specimensQiioerasout of four species
were examined in the work. The other three gen&ialcogaster
NeoclarkinellaandWilkinsonellushave the range of 0.63-0.69, showing less
abundance. Three specimens were analysed Dasttogasterout of two
species, two specimens froNeoclarkinellaand Wilkinsonellusout of two

species.

Diversity indices of the selected genera

Name of the Simpson Dominance index(1-| Shannon

genera index(D) D) index
Apanteles 0.067 0.93 2.72
Choeras 0.285 0.71 1.15
Cotesia 0.22 0.77 1.14
Diolcogaster 0.33 0.66 0.63
Microplitis 0.16 0.83 1.82
Neoclarkinella 0 1 0.69
Wilkinsonellus 0 1 0.69
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By comparing the seven genelApanteles Neoclarkinell: and
Wilkinsonellusare most dominant. The dominancy of other four ggerage
ranging from 0.1608.28. The genera excluded from the analysisBuluka
Distatrix, Exoryza Fornicia, lllidops, Microgaster SnelleniusandPhiloplitis,
represented by only one species. Four imens were examined from t
generaDistatrix andlllidops, two specimens frovlicrogasterandPhiloplitis

and one fronBuluka Exoryza Fornicia andSnellenius
Pie diagram

The diversity of the selected genera in India igresented through a

diagram.

B Apanteles

B Buluka

M Choeras

H Cotesia

M Diolcogaster
H Distatrix

H Exoryza

B Fornicia

u lllidops

B Microgaster
H Microplitis

W Neoclarkinella
i Philoplitis

i Snellenius

1 wilkinsonellus
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Check list of Braconid species of India belongingotfifteen genera of the

10

11
12

13

Subfamily Microgastrinae

Subfamily: Microgastrinae

Genus Apanteles Foerster, 1862
Apanteles agiligAshmead, 1905)

- Pseudoapanteles agilssshmead, 1905
- Apanteles hidaridi&Rohwer, 1922

Apanteles ahmednagarensi@rhade & Nikam,

1997

Apanteles aithoSharma, 1973
Apanteles alternatuBapp, 1973
Apanteles angaletMuesebeck, 1956

Apanteles araecerWilkinson, 1928

Apanteles argina8hatnagar, 1948
Apanteles argiop&lixon, 1965

ApantelesariadneNixon, 1965

ApantelesaristaeusNixon, 1965

ApantelesaristolochiaeWilkinson, 1928
Apanteles asavabathe, 1989

Apanteles asoblixon, 1967
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Distribution

India, (Kerala),
Java, Indonesia,
Philippines,
Sumatra,Vietnam
India
(Maharashtra).

India
India (Tamilnadu).

China, India,
Indonesia,
Sumatra, Pakistan,
Vietnam.

India (Kerala),
Indonesia, Java,
Malaysia.

India.

India, Indonesia,
Philippines,
Malaysia,
Singapore.
China, India, Sri
Lanka.

China, India,
Indonesia, Java,
Taiwan.

India, Sri Lanka.
India
(Maharashtra).

China, India
(Mussoorie).
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15
16
17

18
19

20

21
22

23
24

25
26

27
28

29
30
31

32

33

34

Apanteles atteva¥ousuf, Hassan & Singh, 2008ndia (Madhya

Apanteles azollaSumodan & Sevichan, 1989

Apanteles badgleWilkinson, 1928

Apanteles bagichilarayanan & Subba Rao,

1961
Apanteles balteatakal, 1942
Apanteles bambusa#ilkinson, 1928

Apanteles baori§Vilkinson, 1930,

Apanteles bidentatuSharma, 1972
Apanteles bisulcatuSameron, 1909

ApanteledorachmiaeBhatnahar, 1948
Apanteles brunnuRao & Chalikwar, 1976

Apanteles cajanWilkinson, 1928
Apanteles calycina@/ilkinson, 1928

Apanteles camil&ixon, 1965

Apanteles caniagVilkinson, 1928

Apanteles cassia€halikwar & Rao, 1982
Apanteles cerberuNixon, 1965

Pradesh).
India (Kerala).
India.

India.

India.
India (Bihar,
Kerala).

China,India,
Malaysia, Nepal,
Pakistan,
Philippines, Sri
Lanka, Thailand,
Vietnam.

India.

China, India, Sri
Lanka, Taiwan.

India.

India
(Maharashtra).

India.

India (Kerala),
Vietnam.

India.

China, India,
Indonesia, Sri
Lanka, Thailand.

India.
India.

Apanteles chatterjeeSharma & Chatterjee, 1970ndia (Tamil

Apanteles cledixon, 1967
Apanteles clitaNixon, 1965

Apanteles crocidolomiadhmad, 1945
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Nadu).

India (Assam),
Vietnam.

China, India,
Vietnam.

India.



35

36

37

38
39
40

41
42
43
44
45
46

a7
48
49

50

51

52

53

Apanteles darjeelingensiSharma & Chatterjee, India (West

1970
Apanteles deepicRao & Chalkiwar, 1971

Apanteles delhiensidluesebeck & Subba Rao,

1958

Apanteles detrectan&/ilkinson, 1928
Apanteles diaphantudixon, 1965
Apanteles diocleblixon, 1965

Apanteles effrenud/ilkinson, 1928
Apanteles endifathe & Ingawale, 1995
Apanteles epijarbRao, 1953

Apanteles euproctisiphagésimad, 1945
Apanteles exelastisdghatnagar, 1948
Apanteles expulsuBurner, 1919

Apanteles fabigéWilkinson 1928
Apanteles fakhrulhajiadahdihassan, 1925
Apanteles galleria&Vilkinson, 1932

Apanteles grandiculugVilkinson, 1929

Apanteles hasora@/ilkinson, 1928

Apanteles hemithea#&/ilkinson, 1928

Apanteles hyposidra@/ilkinson, 1928
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Bengal).
India
(Maharashtra).

India (New Delhi).

India.

India.

India, Indonesia,
Philippines,
Vietnam.

India.

India (Medshingi).
India.

India (kerala)
India.

India (Kerala), Sri-
Lanka, Vietham.

India.
India, Vietnam.

China, India,
Pakistan, Turkey.

China, India
(Kerala,
Meghalaya),
Vietnam

India (Kerala),
Indonesia, Java.

China, India
(Kerala), Malaysia,
Vietnam.

India (Kerala,
Maharashtra,
Tamil- Nadu,
Uthar Pradesh),
Indonesia, Java,
Malaysia,
Vietnam.
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55

56
S7

58
59
60
61

62
63
64

65

66
67
68

69
70
71

72
73
74
75
76
77

Apanteles hypsipyla@/ilkinson, 1928
Apanteles importunug/ilkinson, 1928

Apanteles indicuBhatnagar, 1948
Apanteles javensis Rohwéd919

Apanteles Jhaverii Bhatnagat948
Apanteles jujubae Wilkinspt929
Apanteles lebene Nixph967
Apanteles leptothecuSameron, 1907

Apanteles longitergiaRao & Kurian, 1950
Apanteles LuciduSharma, 1972
Apanteles machaerali§Vilkinson, 1928

Apanteles malacosomaandey, 2004

Apanteles malevolug/ilkinson, 1929
Apanteles mardixon, 1967
Apanteles mehdialiRao & Chalikwar, 1970

Apanteles metagenésixon, 1965
Apanteles mujtabdhatnagar, 1948

Apanteles munnarensiSumodan & Narendean,

1990

Apanteles Muzaffarensisl, 1939
Apanteles mycetophil\ilkinson, 1931
Apanteles namkumens&ipta, 1957
Apanteles nigrescerGameron, 1906
Apanteles nydidNixon, 1967
Apanteles opacu@Ashmead, 1905)
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India.

China, India
(Kerala, Uthar
Pradesh).

India.

China,India
(Kerala),
Indonesia, Java,

Sri Lanka, Taiwan,

Thailand, Vietnam
India.
India.
India.

India (Kerala,
Maharashtra).

India.
India.

China, India
(Kerala),
Myanmar,
Vietnam

India (Himachal
Pradesh).

India, Myanmar.
India.

India
(Maharashtra).

India.
India.
India (Kerala).

India.

India.

India.

India, Pakistan.
India.

China, India
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79
80
81

82

83
84

85

86
87

88

89

90

91
92
93
94
95
96

- Apanteles derogata®&/atanabe 1935
- Urogaster opacu®shmead, 1965

Apanteles orientaliSzepligeti, 1913
Apanteles oritiag\Nixon, 1965
Apanteles pachkuriaBhatnagar, 1948

Apanteles paludicolagCameron, 1909
- Apanteles platyptiliaeCameron, 1909

Apanteles parasadrohwer, 1922

Apanteles parasundanihatnagar, 1948
Apanteles parbhaniRao, 1969

Apanteles parijatkBathe & Rokade, 2005

Apanteles phycodmereck, 1913
Apanteles platyptiliophagushenefelt, 1972

panteles platyptiliaeRao & Kurian, 1950

Apanteles pongamia&umodan & Narendran,

1990
Apanteles priscusNixon, 1967

Apanteles prodenia¥iereck, 1912

Apanteles puer&Vilkinson, 1928
Apanteles pusaensial, 1942
Apanteles rangiBhatnagar, 1948
Apanteles ricinBhatnagar, 1948
Apanteles rugicepgvilkinson, 1934
Apanteles ruidudVilkinson, 1928

194

(Kerala),
Indonesia, Java,
Malaysia,
Philippines,
Vietnam.

India, Tanzania.
China, India.
India.

India, Sri Lanka

China, India,
Indonesia, Java,
Malaysia,
Philippines, Sri
Lanka, Thailand.

India.

India
(Maharashtra).

India
(Maharashtra).

India.
India.

India (Kerala).

China, India,
Malaysia, Sri
Lanka,Vietnam

China, India,
(Karnataka),
Thailand, Vietham

India, Myanmar.
India.

India.

India (Kerala).
India.

India.
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98

99
100

101

102

103

104
105
106

107

108

109

110

Apanteles salutifewilkinson, 1931

Apanteles sathebathe Rokade, 2005

Apanteles saurollixon, 1965
Apanteles shribathe & Ingawale, 1995

Apanteles significangWalker, 1860)
- Microgaster significanswWalker, 1860.

Apanteles singaporensszepligeti, 1905

Apanteles stantor{Ashmead, 1904)
- Urogaster stantonAshmead, 1904
- Apanteles fistula@/ilkinson, 1928

Apanteles stenndsixon, 1965
Apanteles symithaBhatnagar, 1948
Apanteles tachardia€ameron, 1913

Apanteles taragama¥iereck, 1912
- Apanteles homonaeohwer, 1922
- Apanteles plusia¥iereck, 1913

Apanteles tarvadbathe & Rokad, 2005
Apanteles tasmanic@ameron, 1912

Apanteles tineaephaghatnagar, 1948
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China, India,
Japan, Korea,
Myanmar,
Thailand, Vietnam

India
(Maharashtra)

India.

India
(Maharashtra).

China, India
(Delhi),
Pakistan,
Philippines,
Singapore, Sri
Lanka,Vietnam.
India (Bihar,
Kerala),
Singapore.
China, India
(Kerala, Uthar
Pradesh),
Philippines,
Vietnam. Bengal,
Bihar.

India.
India.

China, India
(Bihar, Kerala,
Uthar Pradesh,
West - Bengal).
China, India
(Karnataka,
Kerala) Indonesia,
Japan, Java,

India
(Maharashtra).

India (Kerala),
Tasmania.

India.



111 Apanteles turriRao & Chalikwar, 1976 India
(Maharashtra).

112 Apanteles ujlaSathe & Rokade, 2005 India
(Maharashtra).

India (Kerala,
Uthar Pradesh).

114 Apanteles yaminsathe & Rokade, 2005 India
(Maharashtra)

113 Apanteles valvulaRao & Kurian, 1951

I Genus Buluka de Saeger, 1948

1  Bulukahorni Gupta, 2013 India (Karnataka).
2  Buluka noyesAustin, 1989 India.

3  Buluka quickeRanjith, 2016 India (Kerala)

4

Buluka townesAustin, 1989 India (Karnataka),
Malaysia.

Il Genus Choeras Mason, 1981
Choeras achterberglarendran, 1998
Choeras bicolosp.nov.
Choerasnirupamasp.nov.

1 India (Kerala).
2

3

4  Choerasnovussp.nov.

5

6

India (Kerala).
India (Kerala).
India (kerala).
India (Kerala)

India (kerala),
Korea, Malaysia,

Choeras pappiNarendran, 1998
Choeras psaradVilkinson, 1927

Sri Lanka,
Thailand.
IV  Genus Cotesia Cameron, 1891
1  Cotesia bifida(Sharma, 1973) India( Uthar

Pradesh, West
Bengal, Kerala)

India, Indonesia,

- Apanteles bifide&Sharma, 1972

2  Cotesia bataviensi@Rohwer, 1919)

- Apanteles bataviensBohwer, 1919

Java, Vietnam.

3  Cotesia boseiBhatnagar, 1948) China, India.
-Apanteles bosddhatnagar, 1948
4  Cotesia chilonigfMunakata, 1910) China, India,

- Apanteles chiloniMunakata, 1910.
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Indonesia, Iran,
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11

12

13

14

15

16

17
18

19

- Cotesia chilocidaviereck, 1912.

Cotesia cirphicolaBhatnagar, 1948)
- Apanteles cirphicolaBhatnagar, 1948

Cotesia diurniiRao & Nikam, 1984
Cotesia euproctbathe, 2005

Cotesia euthalia¢Bhatnagar, 1948)
-Apanteles euthaliaBhatnagar, 1948

Cotesia flavipesCameron, 1891
Cotesia flavata(Ishida, 1915)
Cotesia simplicug(Viereck, 1913)

Cotesiagramini Sathe & Rokade, 2005

Cotesia indiceSathe & Rokade, 2005

Cotesia jayanagarensi®hatnagar, 1948)
- Apanteles jayanagarensihatnagar,

1948
Cotesia karviriSathe & Rokade, 2005

Cotesia kazakTelenga, 1949)
Apanteles kazakelengana, 1949

Cotesia lepidopterbathe & Rokade, 2005

Java, Japan, Korea,
Myanmar

China, India,
Vietnam.

India
(Maharashrta).

India
(Maharashtra).

India(Kerala)

Bangladesh,
China, India
Indonesia, Japan,
Malaysia,

Mynmar, Nepal,
Pakistan,
Philippines,
Tanzania, Thailand
India
(Maharashtra).

India
(Maharashtra).

China, India.

India
(Maharashtra).

India, Iran, Turkey,
Uzbekistan

India
(Maharashtra).

Cotesia meghrangirbawale, Bhosale & Sathe, India

1993
Cotesia nikamKurhade & Nikam, 1998

Cotesia orientalifHalikwar & Nikam, 1984

Cotesia parijatiSathe, 2003
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(Maharashtra).
India.

India
(Maharashtra).

India
(Maharashtra).
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23
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Cotesia philoeampu&ameron ,1911)

- Apanteles philoeampu3ameron, 1911
Cotesia pratapaéAshmead,1896)
-Apanteles pratapaAshmead, 1896

Cotesia ruficrugHaliday, 1834)

India(Kerala), New
Southwales

India (Kerala), Sri
Lanka

China, India
(Kerala),
Indonesia, Java,
Malaysia, Nepal,
Thailand, Turkey

Cotesia shriiSathe Ingawale & Bhosale, 1994 India.

Cotesia suvernjiSathe, Ingawale, & Bhosale,

1994

GenusDiolcogaster Ashmead, 1900
Diolcogaster andamanensi§upta, 2015
Diolcogaster buddhap.nov.

Diolcogaster duocoloGupta, 2015
Diolcogaster indicusRao & Chalikwar, 1970
Diolcogaster longistriaésupta, 2015

Diolcogaster longiterebra(Rao & Chalikwarr,
1976)

-Protomicroplitis longiterebraRao &
Chalikwar 1976

Diolcogaster malabarensifema & Sheeba,
2005

Diolcogaster narendraniRema & Sheeba,
2004

India, Vietnam,
Yemen.

India.
India (Kerala).
India.
India.
India.
India

India (Kerala)

India (Kerala).

Diolcogaster punctatuskao & Chalikwar, 1976 India.

Diolcogaster ranjithisp. nov.
Diolcogaster solitarunGupta, 2015
Diolcogaster tomentosa#ilkinson, 1930

GenusDistatrix Mason, 1981

Distatrix papilionis(Viereck 1912)
- Apanteles papilioni¥iereck, 1912

198

India (Kerala).
India.
India.

China, India
(Karnataka,
Kerala,
Maharashtra,
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Genus Exoryza Mason, 1981

Exoryza schoenob{Wilkinson, 1932)
- Apanteles schoenolVilkinson, 1932

GenusFornicia Brullé, 1846
Fornicia ceylonicaWilkinson, 1928

Fornicia neoceylonicap.nov.
Genuslllidops Mason, 1981
lllidops azamgarhensi8hmadet al, 2005

Tamil Nadu),
Indonesia, Java,
Malaysia,
Myanmar

Bangladesh,
China, India
(Kerala), Malaysia,
Philippines, Sri
Lanka, Vietnam.

China, India,
Indonesia,
Philippines, Sri
Lanka, Thailand

India (Kerala).

India (Uttar
Pradesh).

lllidops keralensigSumodan Narendran, 1990)India (Kerala).

lllidops lamprososmaé&hmadet al, 2005

lllidops malabaricussp. nov.
GenusMicrogaster Latreille, 1804
Microgaster adisuradrao &Sharma, 1960
Microgaster himalayensi€ameron, 1910
Microgaster indicawilkinson, 1927

Microgaster kuchingensig/ilkinson, 1927

GenusMicroplitis Foerster, 1862
Microplitis ajmerensiRao & Kurian, 1950

Microplitis areyongensiéustin & Dangerfield,
1993

Microplitis bicoloratus Xu & He, 2003
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India (Uttar
Pradesh).

India (Kerala).

India
India

India, Indonesia,
Java, Myanmar

India (Kerala),
Malaysia,
Philippines.

India (Rajasthan).

India (Kerala),
Vietnam.

China, India
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12

13

14

15

16

XIi
1.

Microplitis carinicollis (Cameron, 1905)
- Microgaster carinicollisCameron, 1905

Microplitis demolitor Wilkinon, 1930
Microplitis indicusMarsh, 1978
Microplitis maculipennis Szepligeti, 1900
Microplitis manila Ashmead, 1904

Microplitis murkyi Gupta, 2013

Microplitis narendraniRanjith & Nasser, 2015
Microplitis pennatulaeRanijith & Rajesh, 2015
Microplitis prodeniaeRao & Kurian, 1950

Microplitis similis Lyle, 1921

Microplitis spodopteragRao & Kurian, 1950

Microplitis vitellipepdisLi, Tans & Song, 2009

Microplitis zhaoiXu & He, 2000

(Kerala).

India (Kerala), Sri
Lanka

India (Kerala),
Pakistan

India (Himachal
Pradesh).

India (Bihar, Tamil
Nadu), Malaysia
China, India,
Korea, Malaysia

India (Karnataka).
India (Kerala).
India (Kerala).

China, India,
Vietnam

Bangladesh, India,
(Bihar, Kerala),
Indonesia,
Vietnam

India (Bihar,
Karnataka,
Kerala).

China, India
(Kerala).

China, India
(Kerala).
Philippines,
Thailand, Vietnham.

Genus Neoclarkinella Rema & Narendran, 1996

Neoclarkinella janakikkadensiéeena, 2014
Neoclarkinella narendranvVeena, 2014

Neoclarkinella nilambirensiRema &
Narendran, 1990

Neoclarkinella punctatéhmadet al, 2005
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India (Kerala).
India (Kerala).
India (Kerala).

India (Uthar
Pradesh).
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GenusPhiloplitis Nixon, 1965

Philoplitis adustipalpu®Ahmad, 2005 India (Uthar
Pradesh).

Philoplitis keralensisp. nov. India (kerala)

Philoplitis striatusFernandez - Triana & GoueltJndia (Tamil

2009 Nadu).

GenusSnellenius Westwood, 1882

Snelleniusndicussp.nov. India (Kerala).

GenusWilkinsonellus Mason, 1981
Wilkinsonellus granulateAhmadet al, 2005 India

(Maharashtra).
Wilkinsonellus longicentrug.ong & India (Kerala),
Achterberg, 2003 Vietnam.
Wilkinsonellus wayanadenssp. nov. India (Kerala).
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DISCUSSION

The subfamily Microgastrinae ranges from 17,00@6¢000+ species
(Rodriguezet al, 2013), and it is one of the important subfamiyterms of
species richness and economic importance. In additto the biological
control, microgastrines also gathered attentioecmlogical studies of tropical
host-specificity (Smithet al, 2008). The most striking character of
Microgastrinae Subfamily is the presence of sixtaatennal flagellomeres
except in Kiwigaster showing sexual dimorphism in flagellomeres
(Fernandez-Trianat al, 2011). Recently Ferndndez-Triana & Boudreault
(2016) reported the first brachypterous state withe Subfamily by erecting

an interesting genugeylimepiefrom southern Florida.

In this study, fifteen genera found inr&la are considered. The genera
are Apanteleg-oersterBulukade SaegerCotesiaCameronChoerasMason,
Diolcogaster Ashmead,Distatrix Mason, ExoryzaMason, Fornicia Brullé,
lllidops Mason, Microgaster Latreille, Microplitis Foerster,Neoclarkinella
Rema & Narendran, Philoplitis Nixon, Snellenius Westwood &
WilkinsonellusMason. The genuBistatrix, not reported so far from Kerala,
but from neighboring states of Tamil Nadu and Kéaka is included here,

due to the strong possibilities for the same gegttiollected in the future.
New species and new distributional records

Ten new species were established in this studgetftomChoeras
two from Diolcogaste, one fromFornicia, Illidops, Philoplitis, Snellenius
and Wilkinsonellus The two generd&xoryzaand Snelleniuswere the first
record from India. From the above gené&érgoryza schoenobijWilkinson)
and Snellenius keralensisp. nov. were the two species studied from Kerala.

The following generdaornicia, Microgastet Philoplitis and Wilkinsonellus
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were reported from Kerala for the first timé/ilkinsonellus longicentrus

Long & Achterberg is recorded from India for thesfitime.

A dichotomous key to the genera of Microgastrinhderala and a
key (India or Kerala) to the species for the genApmmanteles Buluka
Choeras Cotesia Diolcogaster Fornicia, lllidops, Microgaster Microplitis,
Philoplitis and Wilkinsonellusare included. Character matrix and coding are
prepared for all the genera mentioned above exEepticia because only
two species were reported in India and also dukddnadequate characters
for the preparation of character matrithe other genera are excluded from
the preparation of key and character matrix becaitiseontains only one

species and no other species were reported from.Ind

A check list for the fifteen selected braconid genkelonging to the
Subfamily Microgastrinae was prepared and a sizdistanalysis of the
diversity of the selected genera in India, and dbuce as well as dominance

of the species from the studied genera in Keragaewalso studied.

Distributional record of the genera

Due to the large size and worldwide distributiogssification of
Microgastrinae became complex over the last themades (Whitfield, 1997).
They are cosmopolitan in distribution, and foundlinterrestrial ecosystems.
‘They are found from as north as 82°32°N in the &han Arctic (Alert,
Ellesmere Island) to as south as 55°S in South AmdiTierra del Fuego,
Argentina and Chile) and 50° S in New Zealand (8uakarctic Auckland
Islands. This subfamily is also obtained from e¥800 meters of altitude (In
the Andes and Himalayas)' (Fernandez-Triana & \Wa€d6).

The most speciose genefgantelesand Cotesiaare cosmopolitan in
distribution. In this study, twenty six speciesAganteledrom Kerala, along

with the key to the species of Kerala is given. $pecies ofCotesiafound in

203



Kerala are redescribed and a key for the specidseddla is included. The
genus Buluka is rarely collected and highly distinctive genusigmally

collected from Afrotropical region (de Saeger, 1P48 After this, the

distribution range of this genus is extended toAlstralasian and Oriental
regions (Chou, 1985; Austin, 1989; Gupta, 2013;d,d2015; Ranjithet al.,

2016). This rare genus contains only eleven speacigse world (Fernandez-
Triana & Ward, 2016). The genuShoerascontains only 53 species with
worldwide distribution, but they are common in dowémperate zones of
Australia and Chile. Later the species were repldinem the Australasian and
Oriental region (Narendran, 1998; Achterberg, 2002Hhe present
investigation includes three new species from Keeadd a key to the Indian

species ofChoeras.

There are 83 species reported frBiolcogaster(Fernandez-Triana &
Ward, 2016), out of which 11 species are from Indihis genus is more
diverse in Neotropical, Oriental and Afrotropicagrons and the species are
evenly distributed in Tropical and subtropical aseaccurring about latitude
55°N. The species of this genus can be collectaeh fnabitats ranging from
temperate grass lands to tropical rain forests samtly deserts. Two new
species from Kerala and a key for the Indian speckDiolcogasteris
included in this work. The genuBistatrix is distributed in Afrotropical,
Nearctic, Neotropical, oceanic and Oriental. Thé&eonly one species
Distatrix papilionis (Viereck) redescribed in this study which is collected

from Pune, Karnataka and Tamil Nadu.

Exoryzais one of the infrequently collected and less spmegenera of
the tribe Apantelini, which contain only five spesj reported in the world
(Fernandez-Triana & Ward, 2016). The distributiériE®oryzais restricted to
North temperate region with one Asian and one Nditherican species.

Later, distribution was expanded to Central Ameil(calerio et al., 2004).
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The major distribution areas dixoryza are Eastern Palaearctic, Neartic,
Neotropical and Oriental. The present investigatimciuded one species of
this genus, which is the new distribution recordeabryzafrom Indian sub
continent. One of the studied geneFarnicia contains 35 species in the
world (Fernandez-Triana & Ward, 2016) which aretribsited in Afro-
tropical, Australasian, Eastern Palaearctic, Ngated and Oriental region.

This study concentrate on a new species andheisi¢w report from Kerala.

lllidops is mainly distributed in Holarctic region and welllapted to
arid regions. Desert and Arid areas of south wasteart of U.S.A.,,
Mediterranean area and Central Asia contain halthef lllidops species
(Mason, 1981). The genus is also distributed toa@em Arctic, Rocky
Mountains and India. During this investigation amaw species is obtained
and a key to the Indian species is also includi&drogasteris another large
genus distributed in Afrotropical, Australasian, ldearctic, Nearctic,
Neotropical, Oceanic, Europe and Oriental regiom @ al, 2012). One
species is redescribed which is the first repainfrKerala and a key to the

Indian species is also provided in the study.

Majority of the species of apomorphic gendgroplitis is obtained

from Holarctic region (Shenefelt, 1973; Papp, 198ébiaset al, 1986).
Later the distribution extended to Afrotropical, avetic, Neotropical,
Palaeartic, Oceanic and Oriental (¢t al, 2012). Altogether one eighty
species were reported worldwide (Fernandez-Trian&/&d, 2016). In the
present study species of Kerala were diagnosedaakely to the species of
Kerala is includedNeoclarkinellais the only genus restricted to Oriental
region. Only four species were recorded, from whiulee are from Kerala
(Veena et al, 2014). Diagnosis and key to the Oriental speaxés
Neoclarkinellais included. The number of species reported froe denus

Philoplitis were a total of five in the world (Fernandez-Tda% Ward, 2016).
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The distribution ofPhiloplitis is found to be restricted in the Afrotropical and
Oriental regions (Yt al, 2012). The description regarding one new species

of this genus along with the key to the Indian gg®ts carried out

Snelleniusis another genus with restricted distribution, iasis
distributed in Australasian, Neotropical and Oramegion (Yuet al, 2012).
This genus distribution is expanded to Mesoamdfeanandez-Trianat al,
2015) with only 17 species in the world (Fernandieéana & Ward, 2016).
The present study dealt with a new species, wtscthe first report from
India. The distribution of the genWilkinsonellusis PantropicalWhitfield,
1997). Later the distribution expanded to Afrotcgd Australasian and
Oriental regions. (Austin & Dangerfield, 1992; ¥ual, 2012). Three species
were reported from Neotropics (Arias-Pergtaal, 2013). Apart from this
first record, the genus was again reported from Wyij Arias-Pennaet al
(2014). This study reports the new distributionoreicof Wilkinsonellusfrom
south India with one new species. One additionatigs ofWilkinsonelluss
also recorded from India for the first time. A kigythe Indian species is also

included.
Character plasticity within Microgastrinae

Microgastrinae is one of the important groups aid@nidae regarding
biological control hence many research programs Ieh carried out in
understanding natural history, host relationships agro-ecology (Walkest
al., 1990). Due to the high level of morphologicaheergence and character
loss, resolving of genera is the main problem anghst (Nixon 1965; Mason,
1981). Changes in generic characters lead to reghe@ of character variance
among species. Using of morphological characterpliylogenetic analysis
(Mason, 1981; Walkeet al., 1990) discarded due to the wide conflicts
between character systems among microgastrine @e(Mardulyn &
Whitfield, 1999).
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Carapace like metasoma is one of the main chasaateong the three
genera of MicrogastrinaeDiolcogaster Fornicia and Buluka But this
character is inconsistent amorigiolcogaster species. The species like
Diolcogaster andamanensis Diolcogaster longistria Diolcogaster
narendranj Diolcogaster buddhap. nov. andiolcogaster ranjithisp. nov.
exhibit carapaciation whereasDiolcogaster duocolgr Diolcogaster
longiterebrg  Diolcogaster malabarensis Diolcogaster punctatys
Diolcogaster tomentoskack carapace nature. Smooth vertex and tempées ar
the characters which resemblBiolcogaster Ashmead sensu Mason
(Protomicroplitis AshmeadsensuNixon) with Buluka (Nixon, 1965). But in
Bulukasome species have striated vertex and templesi(Au€89; Gupta,
2013a). Wing infuscation is the other non-stati@relster in the genera
DiolcogasterandBuluka The shape and size of fore wing areolet are fighl
variable within the species among genera of Micstgzae. One of the
generic characters @hoerasis the presence of areolet in the fore wing, but

the specie€hoeras papplack areolet (Narendran, 1998).

The major character variance appeared in the gApasteleswhich
is divided by Nixon (1965) into 44 groups due t® ¢haracter complexity.
The position of propodeal areola, presence of tastin propodeum,
ovipositor length, medial carina in the occiput anddial longitudinal carina
on face are some of the character variance areamengApantelesspecies.
The presence of concave nature of hind wing valoha is one of the generic
character ofApanteles but some of thé\pantelesspecies exhibit convex or

flat hind wing vannal lobe.

The generaMicroplitis and Snelleniusare the two morphologically
distinct group of Microgastrinae (Nixon, 1965; Masd 981; Walkeret al,
1990). These two genera are found to be confused tduits character

resemblence (Austin & Dangerfield, 1993). One d&f thain characters in
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both genera is the presence of percurrent mediaitiedinal carina on
propodeum, but in some speciesMitroplitis medial longitudinal carina is
not distinct. The most striking character of bdtk genera is the presence of
large fore wing areolet (Austin & Dangerfield, 19%d Microplitis differs
from the genussnelleniuswith the absence of prepectal carina, more or less
sculptured scutellum, and presence of two sharpbleal corners in lateral

view of propodeum.
Redescription

Thirty one species of microgastrine wasps wereseatlzed due to the
inadequate descriptions of some important chamc®ut of 26 species,
twenty one species dhpanteleswere redescribed with proper illustrations.
The other redescriptions we@hoeras achterberglNarendran fronChoeras
Cotesia bifida(Sharma) comb. novCotesia euthaliagBhatnagar) comb.
nov., Cotesia philoeampugCameron),Cotesia pratapag Ashmead) comb.
nov., Cotesia ruficrus (Haliday) from Cotesia Exoryza schoenobii
(Wilkinson) from Exoryza Microgaster kuchingensisWilkinson from
Microgaster Distatrix papilionis(Viereck) fromDistatrix andWilkinsonellus
longicentrus Long & Achterberg fromWilkinsonellus Five species of
Apanteles(A. azollag A. euproctisiphagysA. munnarensisA. ricini, A.
pongamiag two species oChoeras(C. psarae C. papp) and Diolcogaster
(D. malabarensisD. narendran) and one species dfidpos (I. keralensi3
and Neoclarkinella(Neoclarkinella nilamburensjswere diagnosed based on
the original description due to the lack of colegttspecimens. All other

diagnosed species were provided with photographs.
Biology and host parasitoid relation

In order to attain a strong distinct successfulldgm@al control

programme a solid host-parasitoid relationship iandatory (Gupta &
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Kalesh, 2012). Microgatrine wasps are koinobiontdagarasitoids of
lepidopteran family with the exception of HepiakdgWhitfield, 1997).
Choeras geilsiAchterberg is the only larval parasitoid that eiteaEnoicyla
pusilla (Burmeister) from Trichoptera (Achterberg, 2002)daall other
microgastrines are parasitoids of lepidoptera. 3jecies may be solitary or
gregarious and these species have a long termgbbgmial interaction with
their hosts (Koinobiontssensu Askew & Shaw, 1986). Those attack
macrolepidoptera will develop in to gregarious atmbse attack small,
concealed caterpillars will develop in to solitdoym (Gupta, 2013b). Each
microgastrine species is unique in spinning theicoon, its structure and
color pattern (Gupta & Fernandez-Triana, 2014).sTthe nature of cocoon

makes their identity.

Microplitis, Cotesia and Diolcogaster are the advanced groups in
biological control as they feed on haemolymph, btatyg and attack exposed
hosts (Austin & Dangerfield, 1993; Saeetal, 1999; Shaw & Huddleston,
1991). Diolcogaster one of the important genera of parasitoid comméx
Microgastrinae (Shaw & Huddleston, 1991) attacklygamiddle instar of
exposed larvae or oviposit in to host embryo amed thiology show similarity
with Cotesia (Johanson, 1951; Tadic, 1958; Wilbert, 1960). Umnligther
genera of CotesiiniDiolcogaster facetosgWeed) has polydnavirus with
individually enveloped nucleocapsids (Stoltz & Wieid, 1992). Life span
of Microplitis is up to fifteen days and this group has interiBkasion with
the lepidopteran family, Noctuidae with few exceps like Erebidae (Ranjith
et al, 2015). Polydnavirus block cell immune resporieav & Huddleston,
1991) and the nature of cocoon formation dependsompthe climatic
condition. Microplitis exhibits both solitary and gregarious forms. la tase
of solitary species the cocoon is formed alongside or beneath the dead or
dying host (Austin & Dangerfield, 1993; Song & Ch&908). The virulent
activity will be shown from August to September (et al, 2013).
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Most of the species ofpantelesshow solitary nature with few
exceptions. Some species likgpanteles taragamaehows solitary and
gregarious nature (Gupta & Fernandez-Triana, 20hé).genusBuluka
contains solitary parasitoids with white cocoon. n@aring with other
microgastrine genera this cocoon is unique havivg shape with a faint
black spot in the center and light black oval Ignsurrounding the black spot.
The cocoons were found attached to the leaf susigttewhite fibers arising
from the edges and parasites the family Noctuidaapfa & Fernandez-
Triana, 2014). The cocoons Distatrix are similar toBulukain colour and
they are solitary or gregarious pedunculated typtached to host by
asymmetrical silken stalk at opposite end from gitwal location (Grinteet
al., 2009; Gupta & Fernandez-Triana, 2014).

Some exclusive host-parasitic relationships werensamong the
Subfamily  Microgastrinae. Fornicia parasitized only Limacodidae,
Gracillaridae by Dolichogenidea Bombycidae and Sphingidae by
Glyptapanteles (Gupta & Fernandez-Triana, 2014). Some groups like
Microplitis have hyperparasitoids (Prabhakar & Prasad 2005jitRat al,
2015).
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SUMMARY

Microgastrinae is the second most speciose subfamiinong
Braconidae. About 2645 species were reported inwbdd. The fifteen
genera of the subfamily in Kerala were selectedstady. Sixty four species
were included from these fifteen genera in Ker@tee entire thesis is divided
in to six chapters contain introduction, review lérature, materials and
methods, observations and results and discussioaddlition to these keys,
illustrative photographs, character matrix, stet@édtanalysis and checklist are

also included in the current study.

The first chapter introduction deals with geneaavareness about
Microgastrinae. A brief note on the microgastriaganomy is included. The
importance of molecular analysis and phylogeny witthe microgastrine
taxonomy are mentioned. A brief account on thedgpland behaviour of the
microgastrine wasp, explaining life history stratemd interesting symbiotic
association between polydnavirus and microgastsiasp are included. The
important aspects of microgastrine wasps are islwement in biological
control. Some of the successful biological conm@grammes carried out by

microgastrine wasps are also included in the intctaty section.

The second chapter, review of literaturdivgded in to three parts. First
section reveals the back ground knowledge about nfierogastrine
taxonomy. Second section deals with the world stemd the subfamily, and
the third section deals with Oriental view. Oridrgart clearly mentions the

majority of the study done in India and Kerala.

The third chapter deals with the methodology #&eldgor collection,
preservation and identification process. The sptibns of the microscope,

the terminology adopted for the descriptive taxogyicand abbreviations of
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taxonomic measurements and museum are also incladids chapter. The
fourth chapter deals with general morphology of ti®ubfamily

Microgastrinae.

The fifth chapter deals with the key to the ger@rélicrogastrinae in
Kerala and descriptions of new species, redesonpsind diagnosis of the
already described species. Key to the species l@rethe genera except
Distatrix, ExoryzaandSnelleniusvere prepared. Thirty one redescriptions, 23
diagnosis and 10 new species were dealt in thidystin addition to this

abundance and dominance of the genera were anaigexdically.

The sixth chapter discusses about the present .studgflects the
distributional pattern of the genera, biology anasthparasitoid relation,
character plasticity seen among Microgastrinae abale all, redescriptions,
diagnosis, new species and new distributional dcokt the end of the thesis
a check list of selected braconid genera withinShbfamily Microgastrinae,

and a list of references are also given.
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Figure 42. Wilkinsoneflus wayanadensis sp. nov., A) Habiws, lateral view, B) Head,
anterior view; C) Mesosoma, dorsal view; D) Propodeum, dorsal view, E) Metasoma,
dorsal view, F) Wings
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Figure 3. Morphology of microgastrine wasp A: Head, dorsal view; B
Mesosoma, dorsal view
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Figure 4. Morphology of microgastrine wasp A: Head & mesosoma,
lateral view: B: Metanotum and propodeum, dorsal view



Figure 5. Morphology of microgastrine wasp A & B: Wings
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Figure 6. Morphology of microgastrine wasp A: First metasomal tergite, dorsal
view; T2-T6, dorsal view
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Figure 7. A) Apateles agrlis (Ashmead), habis, lateral view; B) Dorsal view;
C) Aparrieles aravcers Wilkinson, habitus, lateral view, D) Dorsal view; E) Apanteles
bnmbazae Wilkinson, habitus, lateral view, F) Dorsal view



Figure 8. A) Apanneles calycinae Wilkinson, habitus, lateral view; B) Dorsal view;
C) Apertrelex exprdsws Turner, habitus, lateral view, D) Dorsal view, E) Apanieles
gramchicnfiy Wilkinson, habitus, lateral view; F) Dorsal view
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Figure 9. A) Aparweles havorae Wilkinson, habits, lateral view; B) Dorsal view;
C) Apenrieles hemitheoae Wilkinson, habits, lateral view, D) Dorsal view; E) Apaniteldes
fvproasacdree Wilkimson, habitus, lateral view; F) Dorsal view



Figure 10. A) Apanreles impertimis Wilkinson, habitus, lateral view, B) Dorsal view;
C) Apennedes povensas Robwer, habitus, lateral view, D) Dorsal view, E) Apanteles
feprothecns (Cameron). habitos, [ateral view; F) Dorsal view
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Figure 11. A) Aparvtedes machaeralis Wilkinson, habits, lateral view; B) Dorsal view;
C) Apertedes opacns (Ashmead), habitus, lateral view, D) Dorsal view; E) Apanteles
paresae Rohwer, habitus, lateral view, F) Dorsal view
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Figure 12. A) Apanreles singuporensis Széligeti, habiws, lateral view, B) Dorsal view;
C) Apcnieles stamtonn { Ashmead), habitus, lateral view, D) Dorsal view, E) Apanieles
tchardioe Cameron, habrtus, lateral view; F) Dorsal view



Figure 13 A) Apanreles iragamae Viereck, habims, lateral view; B) Dorsal view; ©)
Apanteles tasmarnca Cameron, habitus, Tateral view: D) Dorsal view, E) Apanieles
velvilae Rao & Kunan, habitus, lateral view, F) Dorsal view



Figure 14, Sufuka grecked Ranjith, A) Habitus, lateral view; B) Head. antenior view; C)
Mesosoma, dorsal view, D) Propodeum, dorsal view, E) Metasoma, dorsal view; F)
Wings



Figure 15, (hocras achicrbergi Narendran, A) Habitis, lateral view, B) Head, antenor
view, C) Mesosoma, dorsal view; D) Metasoma, dorsal view



Figure 16. ¢ hoeras bicofor sp. nov., A) Habitus, lateral view; B) Head, anterior view;
C) Mesosoma, dorsal view, D) Propodeum, dorsal view, E) Metasoma, dorsal view; F)
Wings



Figure 17. Choeras mrupama sp. nov ., A) Habis; fateral view; B) Head, antenor
view, C) Mesosoma, dorsal view, D) Propodeum, dorsal view; E) Metasoma, lateral
view, F) Wings



Figure 18, Chovras movus sp. nov., A) Habitus, lateral view; B) Head, antenior view; ©)
Head, dorsal view; D)) Mesosoma, dorsal view; E) Mesosoma, lateral view, F) Wings



Figure 19. A) Covesia bificka (Sharma) comb. nov ., habiws, laeral view, B) Dorsal
view, C) Cotesig enthalioe (Bhatnagar) comb,. nov , habitus, lateral view, D) Dorsal
view, E) Covesto phnloeampry (Cameron), habitus, lateral view, F) Dorsal view



Figure 20. A} Cotesia pratapae ( Ashmead) comb. nov | habits, lateral view; B) Dorsal
view, C) Cavessa ryficrus (Haliday ), habotus, lateral view; 1) Dorsal view



Figure 21 Iholeogaster biddha sp. nov., A) Habitus, lateral view, B) Head, anterior
view, T} Mesosoma, dorsal view, D) Propodeum, dorsal view, E) Metasoma, dorsal
view, F) Wings



Figure 22. Diofcogaster rangithi sp. nov., A) Habitus, lateral view; B) Head, antenor
view, C) Mesosoma, dorsal view, 1) Propodeum, dorsal view; E) Metasoma, dorsal
view, F) Wings



Figure 23. Disnwrix paplionis (Viereck), A) Habitus, lateral view, B) Head, anterior
view, ) Mesosoa, dorsal view, D) Propodeum, dorsal view; E) Metasoma, dorsal view;
Fi Wings



Figure 24, Fovoryza schoenohi (Wilkinson ), A) Habitus, fateral view, B) Head. antenor
view, C) Mesosoma, dorsal view, 1) Propodeum, dorsal view; E) Metasoma, dorsal
view, Wings



Figure 28, Formcia neeceyiomean sp. nov., A) Habims, dorsal view; B) Head, antenior
view, C) Mesosoma, dorsal view, 1) Propodeum, dorsal view; E) Metasoma, dorsal
view, F Wings



Figure 26. Mdops malabarious sp. nov., A) Habitus, lateral view, B) Head, anterior
view, C) Mesosoma, dorsal view, 1) Propodeum, dorsal view; E) Metasoma, dorsal
view, F) Wings



Figure 27. Micropaster knclvnpensis Wilkinson, A) Habiws, lateral view, B) Head.,
anterior view; C) Mesosoma, dorsal view; D) Propodeum, dorsal view, E) Metasoma,
dorsal view, F) Wings
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Figure 28. Micraplits arevongensis Austin & Dangerfield, A) Habitus, [ateral view, B)
Head, antenor view; C) Head & mesosoma, dorsal view; D) Mesosoma, lateral view; E)
Metasoma. lateral view: F) Wings



Figure 29, Micropfins bicoforais Xu & He, A) Habitws, lateral view; B) Head. antenor
view, C) Mesosoma, dorsal view, 1) Propodeum, dorsal view; E) Metasoma, dorsal
view, F) Wings



Figure 30. AMicroplitis carimeolfis (Cameron), A) Habiwes, lateral view; B) Head,
anterior view; C) Mesosoma, dorsal view; D) Propodeum, dorsal view, E) Metasoma,
dorsal view, F) Wings



Figure 3. Microplites seremdrany Ranjith & Nasser, A) Habitus, lateral view; B) Head.,
anterior view; C) Mesosoma, dorsal view; D) Propodeum, dorsal view,; E) Metasoma,
dorsal view, F) Wings



Figure 32, Microplitis pennanedoe Ranjith & Rajesh, A) Habitus, lateral view; B) Head.,
anterior view; C) Mesosoma, dorsal view; D) Propodeum, dorsal view, E) Metasoma,
dorsal view, F) Wings



Figure 33, Micraplinis similts Lyle, A) Habitus, lateral view; B) Head, amtenor view; C)
Mesosoma, dorsal view, D) Propodeum; E) Metasoma. F) Wings



Figure 34. Microplins spocfopierae Rao & Kurian, A) Habitus, lateral view; B) Head,
anterior view; C) Mesosoma, dorsal view; D) Propodeum, dorsal view; E) Metasoma,
dorsal view, F) Wings



Figure 35, Microplitis vitellipedis Li, Tan & Song, A) Habitus, lateral view; B) Head,
dorsal view; C) Propodeum, dorsal view; D) First metasomal tergite, E) Metasoma,
lateral view. F) Wings



Figure 36, Micropfitns zhaoi Xu & He, A) Habitus, lateral view; B) Head, anterior view;

C) Mesosoma, dorsal view, D) Propodeum, dorsal view, E) Metasoma, dorsal view; F)
Wings



Figure 37, Neoclorkinefla janakikkadensiy Veena, A) Habitus, lateral view; B) Head,
anterior view; C) Mesosoma, dorsal view; D) Propodeum, dorsal view, E) Metasoma,
dorsal view, F) Wings



Figure 38, Neoolarkimela maremdraon Veena, A) Hahiws, lateral view, B) Head,
anterior view; C) Mesosoma, dorsal view; D) Propodeum, dorsal view, E) Metasoma,
dorsal view, F) Wings



Figure 39, Plilopliny kerafensis sp. nov., A) Habitus, lateral view, B) Head, anterior
view, C) Mesosoma, dorsal view, D) First metasomal termite, dorsal wview, E)
Metasomal termie 2 & 3. dorsal view; F) Wings



Figure 40. Snelfenins imdicns sp. nov, A) Habitus, lateral view, B) Head, antenior view;
C) Mesosoma, dorsal view; 1) Propodeum, lateral view, E} Mesosoma, Lateral view



Figure 41. Wilkinvomelius lomgicentrus Long & Achterberg, A) Habitus, lateral view;
B) Head, anterior view; C) Mesosoma, dorsal view; D) Propodeum., dorsal view. E)
Metasoma. dorsal view:, F) Wings



