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APHELINIDAE OF INDIA (HYMENOPTERA:CHALCIDOIDEA):
A TAXONOMIC REVISION
MOHAMMAD HAYAT
Department of Zoology, Aligarh Muslim University,
Aligarh 202 002 India
ABSTRACT
The twenty-one genera of the Aphelinidae occurring in India are revised. A total of 180 species are recognized. Of these, 24 species are
described as new, and 6 species are considered incertae sedis. Also 19
species (7 extra-limital) are placed in synonymy. Keys are given to the
Indian genera of the family, and to the females of species of several genera.
Each genus is diagnosed, and brief information on the distribution, number
of species and on the hosts, is given. The species are described/redescribed
and illustrated, and all available information on the hosts and distribution
of each species is given.
The distribution of the Aphelinidae in the six zoogeographical regions
and the hosts of the world Aphelinidae are presented in tables 1 and 2.
The new species described are as follows : Ablerus (1), Aphelinus (5),
Aphytis (2), Centrodora (1), Coccobius (2), Coccophagus (6), Encarsia
(3), Eretmocerus (4). The new synonymies proposed are as follows (senior
synonyms in parentheses): Aneristus fumosipennis Girault & Dodd
{Coccophagus ceroplastae (Howard)), Aphytis malayensis Rosen & DeBach
(A maculatus (Shafee)), Azotus bimaculatus Khan & Shafee (Ablerus
perspeciosus Girault), Azotus fumipennis Subba Rao {Ablerus bharathius
(Subba Rao)), Azotus greatheadi Annecke & Insley (Ablerus chionaspidis
(Howard)), Azotus kashmirensis Narayanan (Ablerusperspeciosus Girault),
Azotus qadrii Agarwal (Ablerus chionaspidis (Howard)), Centrodora
chowdhurii Kaul (Aphytis proclia (Walker)), Centrodora mumtazi Hayat
(C. idioceri Ferriere), Coccobius mcdonaldi Shafee et al (C. fulvus (Compere
& Annecke)), Coccophagoides comperei Doutt (C. rex Girault), Encarsia
adrianae Lopez-Avila (E. azimi Hayat), Encarsia brassicae Shafee &
Darvas (E. inaron (Walker)), Encarsia leptosoma Hayat (E. macroptera
Viggiani), Eretmocerus aligarhensis Khan & Shafee (E. mundus Mercet),
E. longipilus Khan & Shafee (E. mundus Mercet), Eurymyioenema aphelinoides
Compere (Promuscidea unfasciativentris Girault), Promuscidea longiclavata
Shafee (P. unfasciativentris Girault), Protaphelinus dargahae Rishi &
Lone (P. nikolskajae (Yasnosh)).
The genus, Promuscidella Fatima & Khan, placed in the Aphelinidae
by its authors, is synonymized with Cephaleta Motschulsky (Pteromalidae).
The suprageneric classification of the Aphelinidae is regarded an unsettled
problem, but the following tentative division of the family into 6 subfamilies, and tribes is adopted: Aphelininae(Aphelinini,Aphytini, Eutrichosomellini,
Eretmocerini), Eriaphytinae, Azotinae, Coccophaginae (Coccophagini,
Euxanthellini, Pteroptricini, Physcini), Eriaporinae (incertae sedis), and
Euryischiinae stat. nov. (incertae sedis).
vii
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INTRODUCTION
The Aphelinidae are a small group of Chalcidoidea, containing 32
genera and a little over a thousand species. In spite of their small size
(numbers), the family is a major source of biocontrol agents of economically important pest species belonging to the homopteran groups of coccoids, aphids and aleyrodids. The number of successes or near successes
obtained (in terms of preventing economic losses) in the control of pests
of agricultural and horticultural crops by the use of aphelinid parasitoids,
is much higher than that by the use of other hymenopteran parasitoids
including other chalcidoids (Noyes, 1985).Although no extensive work on
the 'introduction' and release of foreign species in India was carried out,
India has, on the other hand, provided many parasitoids that were introduced into other countries, notably the United States (Woglum, 1913;
Smith, 1950; Compere, 1961; Flanders, 1969; Rosen & DeBach, 1979),
for biological control.
It is well known that success or failure in any biocontrol programme,
depends primarily on the correct identification of the host and its parasitoid(s).
An initial incorrect identification may mean waste of years of manpower
and loss of enormous sums of money. Correct identifications are possible
only when a group is thoroughly researched, and the taxonomy (of the
family) is sound at the species and the generic levels.
There are before me two reasons for revising aphelinids of India. The
first is to bring together 'under one roof all that has been published on
these insects, and in a form useful to and usable by others concerned not
only with the taxonomy, but with such areas as Biological Control also.
The second reason is to contribute to the knowledge on the fauna of this
Land of Immense Biodiversity, before it is 'lost' to the human, but mostly
unscientific and ill-planned, developmental activities pursued without
regard to the unrepairable damage to the existence and survival of natural
objects. These are the main aims of the present revision. The subjective
categorization of the species into supra-generic categories is not vigorously attempted as that aspect of the aphelinid systematics is now under
active consideration by other authors.
The Aphelinidae are now represented in the Indian fauna by 21 genera
and 180 species. However, the vastness of this country, with varied crops,
soils, and climates, and concerted efforts to collect these tiny wonders
of nature, lead me to believe that the described species may probably not
be more than a third of the actual number of species present here. So, the
search for and the research on these tiny insects must go on. This revision
is just a beginning in this direction.
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HISTORICAL REVIEW

1. Review of the world literature
Since Dalman (1820) referred one of his Entedon species to Aphelinus
(as a subgenus), no less than 102 genera were either described originally
in this family (or subfamily, tribe, etc., depending upon the period of
publication or the views of the authors), or were later brought over from
other families. It was only after the first quarter of this century, and more
vigorously so after 1960, that attempts were made to study the types of
the described genera. These studies resulted in proposals of several synonyms, reducing drastically the number of genera to 32. Therefore, at
present we have a fairly, and nearly universally, acceptable generic classification of the family.
The history of the family is nearly 180 years old. During this long
period, several hundred papers, with varying scope and contents, have been
published. Therefore, in order to keep this section within reasonable limits
of space, I have omitted papers dealing with individual genera and species,
but have included those papers that deal with the classification of the
family, and some major revisionary works and catalogues.
Dalman 1820 - Aphelinus as a subgenus of Entedon. Placed chalcidoids in the group
'Pteromalini'.
Foerster 1856 - Proposed Myinoidae (Fam. Chalcidiae)for Myina, Mesidia, Agonioneurus
and Coccophagus. Genus Pteroptrix (there as Gyrolasia) placed in Tetrastichoidae.
Thomson 1876 - Aphelinus in 'Tribe' Aphelinina.
Foerster 1878 - Proposed Coccophagoidae for Coccophagus, Encarsia and Centrodora.
Howard 1881 - Aphelinids in subfamily Aphelininae of family Chalcididae (= present
Chalcidoidea).
Howard 1895b - History of the 'Aphelininae'. Key to 13 genera (including Plastocharis
= Thysanus). Transferred Pteroptrix from Tetrastichoidae to Aphelininae.
Dalla Torre 1898 - Catalogue of the world species; listed 13 genera and 86 species of
aphelinids.
Ashmead 1899a, b - Raised chalcids to superfamily rank, Chalcidoidea, and placed
aphelinids in a subfamily, Aphelininae of the family Eulophidae.
Ashmead 1904a - World genera of Chalcidoidea. Divided Aphelininae into two tribes,
Aphelinini (tarsi 5-segmented) and Pteroptricini (tarsi 4-segmented). Key to 13
genera of Aphelinini (excluding Thysanus) and 2 genera of Pteroptricini.
Howard 1907 - Key to 14 genera (excluding Thysanus) of Aphelinini and 8 genera of
Pteroptricini. Placed Marietta in the latter.
Schmiedeknecht 1909 - Downgraded chalcids to family rank, and placed aphelinids in
tribe Aphelinini of Eulophinae. Ashmead's tribes thus downgraded to subtribes,
Aphelinina and Pteroptricina. Listed 21 genera and 118 world species.
Mercet 1912b - Divided' Afelininos' [=Aphelinini] into subtribes' Afelinos' and 'Pteroptrinos'.
There are keys to 26 genera (excluding Thysanus). Listed world species and reproduced (in Spanish) original descriptions of several older species. An excellent and
indispensible work.
Girault 1913b - Followed Ashmead's (1904a) classification. Keys to genera, and Australian species.
Girault 1915 - Aphelininae (tribes, Aphelinini and Pteroptricini) in the family Encyrtidae.
Keys to genera of both tribes. Revision of the Australian fauna. Taneostigmoidella
(=Coccophagus) and Eutrichosomella in Taneostigminae of Encyrtidae.
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Viereck 1916 - Raised Aphelininae to family rank, Aphelinidae.
Ayyar 1925 - Check-list of the Indo-Ceylonese chalcid flies.
Mercet 1929a - Subfamily Calesinae proposed for Cales Howard, a genus which till
then was in the Pteroptricini (or Pteroptricinae).
Mercet, 1929b - Tribes Aphelinini and Pteroptricini raised to subfamilial ranks, Aphelininae
and Pteroptricinae.
Mercet 1930b - Revision of 19 genera and 49 Spanish species, and notes on several
genera.
Compere 1936 - Notes and keys to world species of several genera. An important work.
Mani 1938 - Catalogue of the Chalcidoidea mainly of India. Listed 9 genera and 16
species from India and the adjacent countries. Ashmead's (1904a) classification
followed, except the tribes were called 'Aphelinariae' and 'Pteroptricariae'.
De Santis 1946 - Three subfamilies, Aphelininae (includes tetramerous Eretmocerus),
Coccophaginae (= Coccophagoidae of Foerster; Pteroptricinae, implied synonym)
and Calesinae. Key to world genera, citations, and synonyms. Did not give importance to the number of tarsal segments in classification, but the presence or absence
of the linea calva in the forewing used as a main character.
Compere 1947 - Euryischia, Myiocnema and Promuscidea (there as Eurymyiocnema)
placed in Aphelinidae.
De Santis 1948 - Revision of Argentine fauna. Classification given by him in 1946
followed. There is detail bibliography for all the taxa considered in the revision.
Peck, in Muesebeck el al 1951 - Catalogue of the North American species. Ashmead's
(1904) classification of aphelinids followed.
Nikol'skaya 1952 - Fauna of the (former) USSR. Keys to 20 genera and 122 species
(44 species from the USSR). Eriaporine genera placed in the Elasmidae.
Ghesquiere 1955 - Subfamily Eriaporinae (in Aphelinidae) proposed for Euryischia,
Myiocnema, Eunotiscus and Promuscidea (there as Eriaporus).
Peck 1963 - Catalogue of the Nearctic species. Listed 19 genera and 119 species from
America north of Mexico. There are detailed bibliographies for species.
Peck et al 1964 - Key to the genera from the (former) CSSR.
Erdos 1964 - Hungarian fauna. Keys to 18 genera and 89 species. Aphelinidae with 3
subfamilies: Aphelininae (includes pentamerous Coccophaginae), Pteroptricinae and
Eriaporinae.
Ferriere 1965 - Revision of north-west Palaearctic fauna. There are separate keys to
subfamilies and genera of each subfamily. 19 genera and 102 species revised.
Aphelinidae divided into 4 subfamilies: Aphelininae, Coccophaginae (pentamerous;
without linea calva), Pteroptricinae (tetramerous; includes Eretmocerus and Cales,
thus Calesinae an implied synonym) and Eriaporinae.
Nikol'skaya & Yasnosh 1966 - Revision of the fauna of the (former) USSR. 20 genera
and 89 species listed from the region. There is a key to 31 genera. Aphelinidae
divided into 5 subfamilies: Aphelininae, Azotinae (as new), Coccophaginae,
Prospaltellinae (as new), and Calesinae. Tetramerous genera including Pteroptrix
placed in Prospaltellinae, thus this family-group name is an implied synonym of
Pteroptricinae.
Annecke & Insley 1971 - Catalogue of the Afrotropical species. Listed 20 genera and
119 species.
Shafee 1974b - Proposed Euryischidae (sic) for Euryischia.
Shafee 1975 - Euryischidae (sic) again proposed as a 'new' family. This further divided
into two subfamilies, Euryischinae (sic) and Myiocneminae.
Graham 1976 - Deals with systematic identities of several european taxa of the
Aphelinidae.
Yasnosh 1976 - Aphelinidae (excluding Eriaporinae) with 7 subfamilies and 2 tribes:
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Aphelininae, Aphytinae (Aphytini and Centrodorini), Coccophaginae, Azotinae,
Physcinae, Prospaltellinae and Calesinae. Of these Aphytinae and Physcinae were
new subfamilies.
Yasnosh 1978 - Keys to genera and species of aphelinids of the european part of the
(former) USSR.
Hayat 1978 - Proposed subfamily Eriaphytinae for Eriaphytis.
Shafee & Khan 1978 - Aphelinidae divided into 4 Subfamilies, and tribes: Aphelininae
(Aphelinini, and Mariettini as new), Coccophaginae (Coccophagini, Prospaltellini),
Pteroptricinae and Eretmocerinae (as new). Eriaphytis placed in Mariettini!
Khan & Shafee 1978 - Key to Indian genera. Characters of the pronotum, hypopygium
and outer plates of ovipositor included as additional generic characters.
Hayat 1979a - Review of tetramerous aphelinids described by Girault from Australia.
There is a key to the world genera of aphelinids having 4-segmented tarsi.
De Santis 1979a - Catalogue of the Chalcidoidea of America south of the United States.
Listed 21 genera and 119 species of aphelinids. Divided aphelinids into 4 subfamilies: Aphelininae, Coccophaginae, Calesinae and Pteroptricinae. Contrary to his
1946 classification, Eretmocerus placed in Pteroptricinae. The genus Dirphys was
placed in Aphelininae.
Gordh, in Krombein et al 1979 - Catalogue; 20 genera and 133 species listed from
America north of Mexico. Aphelinids downgraded to subfamily rank within the
family Encyrtidae, and the subfamilies to tribal ranks; Aphelinini, Coccophagini,
Pteroptricini and Eriaporini.
Hayat & Verma 1980 - Eriaporine genera in Aphelinidae. Eriaporinae with two tribes,
Eriaporini and Euryischiini. Thus Euryischidae Shafee regarded as a tribe of
Eriaporinae. There is a key to the eriaporine genera.
Khan & Shafee 1980a - Brief history of the family and classification. Five subfamilies
and several tribes: Aphelininae (Aphelinini, Aphytini), Coccophaginae (Coccophagini,
Prospaltellini, Azotini), Pteroptricinae, Calesinae and Eretmocerinae. Aphytini
characterized as having an undivided (=entire) pronotum, and Eriaphytis placed in
that tribe. Physcinae is an implied synonym of Coccophagini, also Mariettini and
Eriaphytinae of Aphytini!
De Santis 1981 - First supplement to the 1979 catalogue of the Chalcidoidea of America
south of the United States.
Hayat 1983 - Illustrated key to the world genera. 44 genera recognized, and several
synonymies proposed. There are original references to all the genera, and information in brief on distribution and number of species.
Yasnosh 1983 - Key to the world genera (45) excluding the eriaporine genera. Also
a history of the family.
Viggiani & Battaglia 1984 - Male external genitalia illustrated and described. On the
basis of their structure, aphelinids divided into 5 subfamilies: Aphelininae, Eretmocerinae,
Coccophaginae, Pteroptricinae and Calesinae.
Hayat 1985c - Key to 26 genera from India and the adjacent countries. Suggested
classification: Aphelininae (Aphelinini, Aphytini, Eutrichosomellini, Eretmocerini),
Coccophaginae (Coccophagini, Pteroptricini, Azotini), Eriaphytinae and Eriaporinae
(Eriaporini, Euryischini (sic)).
Hayat 1986b - Catalogue of aphelinids of India and the adjacent countries. Twentysix genera and 143 species listed, of which 23 genera and 121 species were from
India.
Noyes & Valentine 1989 - Fauna of New Zealand. Key to 10 genera, diagnoses and
notes.
De Santis 1989 - Ilnd supplement to the 1979 catalogue of the Chalcidoidea of America
south of the U.S.
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Viggiani 1989 - Male external genitalia in the Eriaporinae.
Mani 1989 - Chalcidoid fauna of India. Key to 15 genera of the Aphelinidae. Three
subfamilies (Aphelininae, Coccophaginae, Calesinae) recognized. Most of the earlier
publications on generic and specific synonymies overlooked.
Shafee & Rizvi 1991 - Classification and an incomplete key to the world genera, also
distribution and synonyms listed. Six subfamilies recognized: Aphelininae (Aphelinini,
Mariettini), Coccophaginae (Coccophagini, Prospaltellini, Azotini), Pteroptricinae,
Eretmocerinae, Calesinae, and Eriaporinae (Eriaporini, Myiocnemini).
Polaszek 1991 - Egg parasitism in the Aphelinidae. Cales considered as out of place
in the family.
De Santis & Fidalgo 1994 - Illrd supplement to the 1979 catalogue.
Hayat 1994a - Taxonomic notes on several genera. There is a synopsis of the classifications of the family, and also a list of the world genera and their synonyms.
Huang 1994 - Chinese Aphelinidae. Revision of 93 species (34 described as new) out
of 155 species known from China. There is a key to 18 genera (including 4 names
which are currently considered as synonyms - see Hayat 1994a), and to species in
some genera.
Yasnosh 1995 - Far East Russian genera and species, with keys to species of genera.
Heraty et al 1997 -Mesofurca, importance in aphelinid phylogeny. Proposed Euxanthellini
in Coccophaginae.

2. Review of the Indian literature
The first aphelinid described from India was Aphelinus theae [now in
Aphytis] by Cameron (1891). This was followed by the description of one
species of Tumidiscapus [=Centrodora] by Girault (1917f), one species
of Coccophagus by Mahdihassan (1923), of Marietta peculiaris [now in
Aphytis] by Girault (1932) and one species of Azotus [=Ablerus] by Lai
(1938). A second species of Marietta, one of Eretmocerus and two of
Encarsia were described by Mani (1939, 1941), and one of Euryischia by
Mani & Kurian (1953). DeBach (1959) described one species of Aphytis
on material collected in India. In 1955, Prasad described a species of
Encarsia, and in 1961 Narayanan described one species each of Azotus
[=Ablerus] and Marietta. During this period a few extra-limital species
were also recorded by some authors, and some material of Encarsia and
Eretmocerus was collected from India for 'introduction' into other countries (Bruner,1928; Ayyar, 1920, 1921,1927; Ayyar & Margabandhu, 1934a,
b; Clausen & Berry, 1932; Ferriere, 1928,1935; Glover, 1935; Krishnamurti
& Usman, 1954; Lai & Siddiqui, 1953; Misra, 1924; Samuel, 1950; Smith,
1950; Usman & Puttarudraiah, 1955; Woglum, 1913). It was, however,
from 1964 onwards and mainly by the taxonomists at the Aligarh Muslim
University (M.M. Agarwal, M. Hayat, S.A. Shafee, and others) that a
number of papers on the Indian aphelinids were published. Nearly onehalf of the species from India were described by these authors. Other
contributions during the last 35 years were made by Subba Rao (1957,
1970, 1980, 1984), Subba Rao & Rai (1969), DeBach & Rosen (1976),
Rosen & DeBach (1977, 1979, 1986), and Rosen & Rose (1989). More
recently, Mani (1989) published on the Aphelinidae (together with other
Chalcidoidea) in the 'Fauna of India' volumes. Unfortunately, however,
that revision is entirely based on original descriptions, there are no original
figures, and there is no indication of any material - type or non-type- having
been examined, and further, it is incomplete as it does not deal with all
the species known at that time from India. Apart from that work, there
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is no comprehensive account of the whole family and very few on individual genera. Among the latter may be mentioned the revision of the world
species of Aphytis by Rosen & DeBach (1979), world review of Coccobius
and Marietta by Hayat (1985b, 1986a), of mainly the Indian Encarsia by
Hayat (1989a), and the series of papers on the species-groups and of Indian
species of Coccophagus by Hayat (1988a, 1992, 1993).
ZOOGEOGRAPHICAL DISTRIBUTION
Aphelinidae are said to be cosmopolitan in distribution. In fact, however, only 10 genera have species recorded from all the six zoogeographical
regions. These are Ablerus, Aphelinus, Aphytis, Centrodora, Coccobius,
Coccophagus, Encarsia, Eretmocerus, Marietta and Pteroptrix. A summary of distribution as well as an approximate number of species known from
each region are presented in Table 1. I have tried, as far as my information
goes, to exclude from the table species known to have been deliberately
'introduced' from a country falling in one region into a country in another
region. Inspite of this, the number of 'endemic' species can not accurately
be determined from the table. This is because, it has not been possible
to know accurately of the species which might have accidentally been
introduced through the introduction of parasitized host insects along with
the plants through the human agency (ecisis).
HOSTS AND BIOLOGY
Hosts. Aphelinids parasitize insects mostly belonging to the sternorrhynchous
Homoptera, though species of a few genera nearly always act as hyperparasitoids;
and one genus and some species of a few genera are oophagous. The
information on the host range of the family is summarized in Table 2. It
may be noted that in spite of the importance of aphelinids in the biocontrol
of insect pest species, the number of species described from known hosts
are 65% of the total number of the described and valid species - approximately 700 out of 1058.
Biology. Detail accounts on the various aspects of biology of the Aphelinidae
were given in the revisional studies by De Santis (1948: 60-71), Ferriere
(1965: 12-28), Nikol'skaya & Yasnosh (1966: 18-97), Rosen & DeBach
(1979, on Aphytis), and more recently by Huang (1994: 14-26, in Chinese).
Flanders (1953)dealt with the taxonomic implications of the aphelinid
biologies, and noted the unusual aspects of parasitism by the male aphelinids.
He also gave a key to some genera based on these biological characteristics. Viggiani (1984) summarized the available information on the
bionomics of the aphelinid parasitoids, and Sugongaev (1984) dealt with
the biological associations and biology of soft-scale parasitoids. In recent
years, several papers not only on biology and bionomics, but on karyology,
allozyme patterns, and effects of host and humidity on the morphological
characters (including body colour), were published. I do not intend, however, to go into details of all these aspects in the present work, but have
referred to papers, if any, dealing with the biological aspects of the Indian
species of the family under the species in the text. However, I present here
a synopsis of a couple of important aspects of biology: the mode of
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reproduction and parasitism. I must note that this summary is largely,
though not exclusively, based upon the papers by Flanders (1953) and
Viggiani (1984). (See also Hunter et al, 1996).
Mode of Reproduction. Reproduction in most aphelinid species is
biparental. The mated females normally lay diploid (fertilized) eggs in
or on the host's body, and these invariably develop into females. The
unmated females, on the other hand, lay haploid eggs which invariably
develop into males, a phenomenon called arrhenotokous parthenogenesis.
However, mated females can also lay haploid (unfertilized) eggs and
these develop into males. The reproduction can also be uniparental. In
this case the unmated female parthenotes normally produce diploid eggs,
and very rarely also haploid eggs, a mode of reproduction called deuterotokous
parthenogenesis. The various modes of reproduction are summarized below:
PRIMARY PARASITOIDS
Biparental reproduction
Ectoparasitic
Ecto-endoparasitic
Endoparasitic

Uniparental reproduction
Ectoparasitic
Ecto-endoparasitic
Endo-ectoparasitic
Endoparasitic

Aphytis female, male
Eretmocerus female, male
Ablerus (rare),female
Aphelinus female, male
Centrodora female, male
Coccobius female
Coccophagoides female
Coccophagus female
Encarsia (some spp.) female, male
Euxanthellus female
Lounsburyia female
Marietta (rare) female
Pteroptrix (some spp.) female, male
Aphytis female
Coccophagus male
Eretmocerus male (In same host as
female)
Encarsia (some spp.) male
Encarsia (some spp.) (In a host
different from that of the female)

SECONDARY (HYPER-) PARASITOIDS
Ectoparasitic
Ablerus female, male
Coccobius (somespp.) male
Coccophagoides male
Coccophagus male
Euxanthellus male
Lounsburyia male
Marietta female, male
Endoparasitic
Centrodora (some spp.), female,male
Coccophagus (some spp.) male
Encarsia (some spp.) male
Euryischia female, male
Euryischomyia female, male
Promuscidea female, male
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Parasitism.Parasitism by the aphelinids has several interesting and
unusual aspects, and these are summarized below:
Homotrophic: Female and male both, primary and, both ecto-or
endoparasitoids in the same host.
Ditrophic: Female primary endoparasitoid; male primary ectoparasitoid
on the same host.
Heterotrophic: Female and male both either primary or secondary
parasitoids, but male development in a host different from that of the
female of the species.
Adelphotrophic (=Adelphoparasitic; Autotrophic): As in heterotrophic
parasitism, except the male (endo- or ectoparasitoid) develops on the
female of its own species.
MATERIAL AND METHODS
Material. I have examined virtually thousands of specimens of the
Aphelinidae during the past thirty years. A major part of this was collected
by me, and it formed the basis of my papers on the Indian aphelinids. But
a not insignificant number of specimens examined was from The U.S.
National Museum, Washington D.C.and The Natural History Museum,
London, collections. A small part of the specimens consisted those I
received for identification from other Institutions in India. Details pertaining to the type material examined are given under each species in the
text.
Methodology. Techniques of collecting and preservation, including
card-mounting and preparation of balsam slides, were given by Noyes
(1982) and, therefore, I do not consider it necessary to repeat these here.
However, it must be noted that material which was in alcohol for years
and which can not even be critical point dried, was mounted on slides using
the 'direct' method. This method consists of passing the specimen through
ascending grades of alcohol, clearing the specimen in oil of cloves, and
mounting on slide in balsam.
SEM photos were prepared using the usual procedure of drying the
specimen in a critical point drier, and gold-coating. The Scanning Electron
microscope was a Hitachi S-2300.
Arrangement. The genera are arranged in accordance with the tentative
suprageneric classification adapted in this work, whereas the species under
each genus are arranged according to the order in which these occur in
the keys.
Descriptive methods. The information under each genus and species
is presented in a standard sequence. However the following points may
be noted. Descriptions are generally very brief. Where type material could
not be examined or has not been examined, the characters are noted from
the original descriptions and figures. The characters given in the generic
diagnosis are not repeated in descriptions; also an illustrated structure
is usually not described. Details of hosts and distribution data are confined
to the Indian species, with the extra-limital distribution (not hosts) noted
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in parenthesis. It may further be noted that under Material examined
section, complete data are given only for any additional material examined.
But for material, including types, on which I had already published, only
a reference is made to the published paper(s).

TERMINOLOGY
The terminology used in this work is explained in Figs 1-9 and 866921, and is in accordance with that used in my earlier papers (Hayat,1983,
1989a). However, the following need be emphasized: Radicle and anellus
are not counted in the number of antennal segments. The alphabet 'F'refers
to the flagellar segment. Thus the second flagellar segment is F2, and F4
is the fourth flagellar segment or the first claval segment in a species with
a 3-segmented funicle and a 3-segmented clava. The thorax includes the
propodeum, morphologically the first segment of the abdomen. Mesoscutum
refers to the mid lobe and the side lobes combined. The petiole is not
included in counting the number of segments of the gaster. Thus the first
tergum of gaster is morphologically the third tergum of abdomen. The
alphabet 'T' refers to the gasteral terga. The term 'ovipositor' refers to
the second valvifer and the third valvula (= gonostylus, ovipositor sheath)
combined, and not to the first and the second valvulae which are here called
'ovipositor stylets'.
ABBREVIATIONS
1. Acronyms for Museums and Depositories.
BMNH
BPBM
CABI
GEIG
HC
HDEO
IARI
IEUN
IRSNB
MCNM
MCSG
MNHN
NMV
NRS
PPRI

Department of Entomology, The Natural History Museum,
London, U.K.
Bernice P.Bishop Museum, Honolulu, Hawaii, U.S.A.
Commonwealth Agricultural Bureau, International Institute
of Entomology, London, U.K.
Guangzhou Entomological Institute, Guangzhou, P.R. China.
Hayat collection (see ZDAMU).
Hope Department of Entomology, University Museum,
Oxford, U.K.
Division of Entomology, Indian Agricultural Research
Institute, New Delhi, India.
Istituto de Entomologia Agraria, Universita degli di Napoli,
Portici, Italy.
Institut Royal des Sciences Naturelles de Belgique, Brussels,
Belgium.
Instituto Espanol de Entomologia, Museo Nacional de Ciencias
Naturales, Madrid, Spain.
Museo Civico di Storia Naturale, Genoa, Italy.
Museo National d'Histoire Naturelle, Paris, France.
Naturhistoriches Museum, Vienna, Austria.
Naturhistoriska Riksmuseet, Stockholm, Sweden.
Plant Protection Research Institute, Pretoria, Republic of South
Africa.
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QMB
TMB
USNM

Queensland Museum, Brisbane, Australia.
Termeszettudomanyi Muzeum, Budapest, Hungary.
U.S. National Museum of Natural History, Washington D.C.,
U.S.A.
UCR
University of California, Riverside, U.S.A.
UZIL
Universitetets Zoologiska Institutionen, Lund, Sweden.
UZM
Universitets Zoologiska Museum, Copenhagen, Denmark.
WADA Western Australian Department of Agriculture, Perth,
Australia.
ZDAMU Department of Zoology, Aligarh Muslim University Aligarh,
India.
ZIASP Zoological Institute, Academy of Sciences, St.Petersburg,
Russia.
-ZMMS Moscow State University, Moscow, Russia.
ZSI
Zoological Survey of India, Calcutta, India.
2. General Abbreviations.
F
M
SYN.NOV.
Comb.nov.

-

stat.nov.

-

stat.rev.

-

nom.rev.
des.

-

tax.

-

biol.

-

rec.

-

catlg.

-

Female(s)
Male(s)
A new synonym proposed in this work.
A new combination; first transfer of a species to a genus
other than the one in which it was originally placed,
A new status/position; used here to indicate a change
in the rank of a taxon.
A revived status; used for names reverted to their
original combination or status.
A revived name considered earlier a synonym,
Subsequent description or a redescription of a species,
but not the original description,
Taxonomy; used here to indicate that the reference
cited deals with or has bearings on, taxonomy of the
species or genus, or with any nomenclatural aspect of
a taxon.
Biology; used here to indicate that the cited
reference deals with the biology of the taxon.
Record; used here to indicate that the cited
reference deals with the record of a taxon from India,
or the name of the country or region which precedes
it. Thus 'India r e c ' means that the taxon was recorded
from India,
Catalogue; used here to indicate that the cited
reference catalogues the taxon.

3. Abbreviations for terms.
AED
CLP
CR
CRP
DG

DSM -

aedeagus
clypeus
cercus
cereal plate
digitus
dorsellum

Abbreviations
EPM
EPS
FCL
HYP

-

ML

MNT MSCT MSL MSP MST -

NL

OAL
OCL
OOL
PCR
PHB
PNT
POL
PPT
PRD
PRM
PRP

-

PST
PTL
SCT

-

SRB
SST
TFL

-

PS

SL

TG
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epimeron
episternum
facial line
hypopygium
mid lobe
metanotum
mesoscutum
malar sulcus
mesopleuron
mesosternum
notaular line
distance between a posterior ocellus and the anterior ocellus
distance between a posterior ocellus and occipital margin
distance between a posterior ocellus and eye margin
propodeal crenulae
phallobase
pronotum
distance between the two posterior ocelli
prepectus
propodeum
paramere
propleuron
postaxilla/parascutellum
prosternum
petiole
scutellum
side lobe
scrobe
subdigital stylet
transfacial line/groove
tegula
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Family APHELINIDAE Thomson
Myinoidae1' [Family Chalcidiae] Foerster, 1856: 18, 21, 30.
Myinidae 0 : Walker, 1872: 79.
Aphelinina [Tribe] Thomson, 1876: 12, 183.
Aphelininae [Subfamily of Chalcididae2)]: Howard, 1881: 3543).
Aphelinae [Subfamily of Chalcididae2']: Dalla Torre, 1898: 217.
Aphelininae [Subfamily of Eulophidae]: Ashmead, 1899a, b: 236, 249.
Aphelinini [Tribe of Eulophinae = Eulophidae of Ashmead]: Schmiedeknecht, 1909: 448.
Afelininos [as 'Tribu']: Mercet, 1912b: 13-14.
Aphelininae [Subfamily of Encyrtidae]: Girault, 1915: 45
Aphelinidae: Viereck, 1916: 445, 487, 774.

How to recognize an aphelinid?
An aphelinid can be recognized/identified using the recent keys to the
chalcidoid families by Subba Rao & Hayat (1985), Boucek (1988) and
Gibson (1995). However, the family may be diagnosed as follows:
Diagnosis.
Small to medium-sized chalcids, usually not exceeding 1.5mm in length;
body neither strongly sclerotized nor strongly metallic; antenna 3-9 segmented, excluding the radicle and anelli; mandible generally with two teeth
and a truncation; labrum indistinct; anterior tentorial pits (two) located
on the clypeal region; maxillo-labial complex separated from occipital
foramen by a 'postgenal bridge'; mesoscutum with complete notaular lines/
grooves; forewing with marginal vein long, stigmal vein usually short,
postmarginal vein generally absent or short; tarsal formula 5-5-5 or 4-44, rarely 5-4-5; fore tibial spur curved and bifid at apex; fore basitarsus
with a 'comb' (=strigal); petiole transverse or broad; gaster usually with
7 terga, occasionally with 8 terga; cerci usually plate-like, rarely movable;
third valvula distinctly separated and articulated with second valvifer.
Sexual dimorphism very little, and largely confined to the antennal structure.
Comments. As evident from the above 'diagnosis', aphelinids are
definable by a suite of characters, and none of these appear to be uniquely
derived - found only in the immediate common ancestor of the aphelinids,
and nowhere else. This is true not only for the external characters, but
also such 'internal' characters as the (1) loss or reduction of the dorsal
arm of the tentorium; (2) presence or absence of a mesofurcal 'loop'; (3)
shape of the arms of the mesofurca; and (4) the number of mesofurcal pits.
(For further comments, see under Classification).
TJ Though Myinoidae has precedence over Aphelinidae, the latter name took ground
since the time Thomson (1876) correctly considered Myina as a synonym oiAphelinus,
and proposed the 'Tribe' Aphelinina. There were at that time probably no strict Rules
governing nomenclature,and the name 'Aphelinidae' has become well-established.
2) This is equivalent to the present Chalcidoidea; see the next entry there of Ashmead
(1899).
3) Only the first revisor/user of a suprageneric category name is given above. References to all the subsequent use of these names are omitted. Some of these may
be found in the 'Historical Review' section.
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CLASSIFICATION

Of all the problems in the Aphelinidae, the one that still defies a
solution is the suprageneric classification. Ever since Ashmead (1899a)
raised chalcids to the rank of a superfamily and placed aphelinids in a
subfamily, Aphelininae, of the family Eulophidae, at least 10 more or less
different systems of classification were proposed till 1992. A summary
of these systems of classification was recently given by Hayat (1994a),
and all these and many more papers dealing with this aspect of aphelinid
taxonomy are listed under the 'Historical Review' section of this revision.
Those interested in this aspect of the aphelinids should consult especially
the following papers: Ashmead (1899a, b; 1904a), Mercet (1929a, b), De
Santis (1946), Compere (1947), Ghesquiere (1955), Erdos (1964), Ferriere
(1965), Nikol'skaya & Yasnosh (1966), Shafee (1974b, 1975), Yasnosh
(1976), Hayat (1978), Shafee & Khan (1978), Hayat & Verma (1980), Khan
& Shafee (1980a), Viggiani & Battaglia (1984), Hayat (1985c), and Shafee
& Rizvi (1991). I may however note that none of these classifications were
based on Hennig's phylogenetic methodology. On the contrary these are
all based up on criteria which may be called 'subjective', and mostly on
a few characters pertaining to the number of tarsal segments, presence or
absence of a linea calva in the forewing, and the condition of the pronotum,
either entire or medially membranous, and on the structure of the male
genitalia. As these characters occur in all possible combinations in the
generic taxa, the importance given to each character (state) for use at a
particular suprageneric level varied with the authors, and this obviously
resulted in the situation in which the classification is in now. There are,
however, two studies that comment up on the status of the Eriaporinae
(sensu Ghesquiere, 1955; Ferriere, 1965; Hayat & Verma, 1980). Gibson
(1989) noted that a phylogenetic (sensu Hennig) analysis of several
characters (in the Chalcidoidea) indicate that the Signiphoridae and Aphelinidae
s.str. (excluding Eriaporinae) are sister groups, and that the Eriaporinae
are at the most a sister group of the Signiphoridae+Aphelinidae s.str..
Heraty et al (1997) state that on the basis of their analysis of a single
structure - the mesofurca - that 'No characters of the mesofurca support
the monophyly of Aphelinidae, even with Eriaporinae, Calesinae, or both
excluded'. Further on they state that '..., other features of the mesofurca
are plesiomorphic and provide no evidence to support the inclusion of
Eriaporinae within Aphelinidae'. Their studies on the structure of the
mesofurca also suggests the possibility of a monophyletic group composed
of Cales, Eretmocerus and Trichogrammatidae. J.B. Woolley and myself
are presently studying this problem. Until that study is completed, I follow
here, with some changes, the classification proposed earlier by me (Hayat,
1985c). One of these is treating the Eriaporinae sensu Ghesquiere as of
doubtful position (incertae sedis) within the Aphelinidae, and placing
Euryischia, Myiocnema, and Euryischomyia in a separate subfamily,
Euryischiinae stat. nov. and the Eriaporinae s.str. for the genera Promuscidea
and Eunotiscus. The Eriaporinae and the Euryischiinae, as restricted above,
appear much more closely related to, and probably derived from, some
eunotine-like pteromalid ancestor, and hence may be considered better
placed in that family. The presence of a straight fore tibial spur effectively
excludes the Calesinae from the Aphelinidae (Polaszek, 1991; Hayat,
1994a), and further indicates their proximity to the Trichogrammatidae
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(Heraty et al, 1997).
A synopsis of the classification adapted in this work is given below,
followed by diagnoses of the subfamilies and tribes:
Family Aphelinidae Thomson *. lat.
I. Subfamily Aphelininae Thomson
1. Tribe Aphelinini Thomson
2. Tribe Aphytini Yasnosh
3. Tribe Eutrichosomellini Trjapitzin
4. Tribe Eretmocerini Shafee & Khan (incertae sedis)
II. Subfamily Eriaphytinae Hayat
III. Subfamily Azotinae Nikol'skaya
IV. Subfamily Coccophaginae Foerster
1. Tribe Euxanthellini Heraty, Woolley & Darling [Not
considered further].
2. Tribe Coccophagini Foerster
3. Tribe Pteroptricini Ashmead
4. Tribe Physcini Yasnosh
V. Subfamily Euryischiinae Shafee (incertae sedis)
VI. Subfamily Eriaporinae Ghesquiere (incertae sedis)
Subfamily APHELININAE Thomson
Aphelininae: De Santis, 1946: 3.
Aphelinini: Gordh, 1979: 890 [As tribe of Aphelininae = present Aphelinidae].

Diagnosis.
Antenna at most with 6 segments; anellus generally absent. Forewing usually
with a linea calva. Pronotum medially membranous or with a medial suture, thus
made up of two plates. Each axilla with one seta. Prepectus, with the thorax in
profile, elongate-triangular, the two prepecti mid-ventrally either separate or very
narrowly connected, but partly fused with mesosternum. Mesopleuron usually with
an oblique (femoral) groove or suture, thus dividing it into an epimeron and an
episternum. Male genitalia with well-developed digiti, and with parameres
developed variously, or reduced.
Hirtaphelinus with 2 setae on each axilla is an anomalous member in this
subfamily. An entire pronotum (presumably a plesiomorphic state) is retained in
Marietta and Hirtaphelinus. A large undivided mesopleuron, regarded as nonhomologous (= homoplasius) with a similar mesopleuron in some other aphelinids
and the Encyrtidae, is present in Eutrichosomella, and in some Aphytini.
INCLUDED GENERA: Aphelinus Dalman, Aphytis Howard, Botryoideclava
Subba Rao, Centrodora Foerster, Eretmocerus Haldeman, Eutrichosomella Girault,
Hirtaphelinus Hayat, Marietta Motschulsky, Marlattiella Howard, Proaphelinoides
Girault, Protaphelinus Mackauer, Samariola Hayat.
*) The family-group names, Aphelininae (Mercet, 1929b), Aphelinini (Ashmead, 1904a),
Aphelinina (Schmiedeknecht, 1909), Afelinos (Mercet, 1912b), are nomenclaturally synonymous with Aphelininae sensu De Santis (1946). But these authors included in these taxa
genera which are now placed in the subfamily Coccophaginae. Hence such names are not
cited above.
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Tribe APHELININI Thomson
Aphelininae: Yasnosh, 1976: 166.
Aphelinini: Hayat, 1985c: 227.

Diagnosis.
Hypopygium prominent, extending at least to apex of gaster. Articulation
between TVI and TVII (= syntergum, considered as representing fused TVII+TVIII)
of gaster flexible, so that the syntergum and ovipositor sheaths (= third valvulae),
during oviposition, swing upwards and stand erect, and the entire ovipositor stylets evert. Parasitoids of aphids.
INCLUDED GENERA: Aphelinus Dalman, Protaphelinus Mackauer
Tribe EUTRICHOSOMELLINI Trjapitzin
Eutrichosomellini Trjapitzin, 1973: 426. [As tribe of Encyrtinae, family Encyrtidae.]
Eutrichosomellini: Hayat, 1985c: 227. [As tribe of Aphelininae.]

Diagnosis.
Axillae not projecting forwards, so that their anterior margins are in a straight
line with posterior margin of mesoscutum. Interaxillar distance not more than
width of an axilla. Notaular lines straight, fading posteriorly before reaching
posterior margin of mesoscutum. Mesopleuron a large, undivided plate.
INCLUDED GENUS: Eutrichosomella Girault.
Tribe APHYTINI Yasnosh
Aphytinae Yasnosh, 1976: 166.
Aphytini Yasnosh, 1976: 167. [As tribe of Aphytinae.]
Centrodorini Yasnosh, 1976: 167. [As tribe of Aphytinae]
Mariettini [partim] Shafee & Khan, 1978 : 43. [As tribe of Aphelininae.]
Aphytini [partim]: Khan & Shafee, 1980a: 59-65. [As tribe of Aphelininae.]
Centrodorini: Viggiani & Battaglia, 1984 : 169. [As tribe of Aphelininae.]
Aphytini: Hayat, 1985c: 227. [As tribe of Aphelininae.]

Diagnosis.
Hypopygium usually not prominent, extending at most to four-fifth length
along gaster, or less. Articulation between TVI and TVII rigid, so that, during
oviposition, only the ovipositor stylets swing downwards. Parasitoids of coccoids
or oophagous.
INCLUDED GENERA: Aphytis Howard, Botryoideclava Subba Rao, Centrodora
Foerster, Marietta Motschulsky, Marlattiella Howard, Proaphelinoides Girault,
Samariola Hayat.
Hirtaphelinus Hayat is doubtfully placed in this tribe.
Tribe ERETMOCERINI Shafee & Khan (incertae sedis)
Eretmocerinae Shafee & Khan, 1978: 42, 43.
Eretmocerini: Hayat, 1985c: 227. [As tribe of Aphelininae]
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Diagnosis.
Head with oblique trans-frontal sutures/grooves between upper part of scrobes
and eyes. Parastigma and stigmal vein long, each at least 0.5x of marginal vein.
Anterior margin of propodeum on each side near spiracle with a scale-like, apically
bifid seta. TVI of gaster longer and larger than TV and TVII. Tarsi 4-segmented.
Parasitoids of aleyrodids.
INCLUDED GENUS: Eretmocerus Haldeman.
Comments. On the basis of structure of the mesofurca, Heraty et al (1997)
indicated the possibility of the close relationship of this genus with the
Trichogrammatidae.
Subfamily ERIAPHYTINAE Hayat
Eriaphytinae Hayat, 1978: 533.

Diagnosis.
Antenna with 7 segments, anellus distinct. Pronotum entire. Each axilla with
2 setae. Scutellum large, hexagonal, with at least 10 setae. Forewing with parastigma and stigmal vein well-developed, each at least 0.5x of marginal vein;
stigmal vein with 3 sensilla; linea calva present. Prepecti separate, not connected
mid-ventrally, but partly fused with mesosternum. Gaster with 8 terga; TVII
band-like, continuous with outer plates of ovipositor. Sexual dimorphism very
little. Male genitalia with digiti, each digitus with a sclerotized bar mesally, which
is bent outwards distally and provided with an immovable hook.
INCLUDED GENUS: Eriaphytis Hayat.
Subfamily AZOTINAE Nikol'skaya
Azotinae Nikol'skaya, in Nikol'skaya & Yasnosh, 1966: 142, 232.
Azotini: Khan & Shafee, 1980a: 63. [As tribe of Coccophaginae.]

Diagnosis.
Mandibular glands flask-shaped. Pronotum entire, seen from above, narrower
medially and broadened on sides. Propodeum longer than metanotum, with a
groove on each side connecting spiracles with anterior margin. Prepecti separate,
not connected mid-ventrally anterior to mesosternum. Forewing costal cell without
setae; submarginal vein with one seta; stigmal vein with 3 sensilla. Gaster with
8 terga; TVII connected to outer plates of ovipositor; a band-like plate present
between TVII and TVIII; sterna with anterior apodemes. Sexual dimorphism very
little, largely confined to antennal structure. Male gaster with 8 terga; TVII weakly
sclerotized; occasionally a band-like sclerite present between TVII and TVIII as
in female. Male external genitalia short, phallobase anteriorly narrowed; digiti
and parameres absent.
INCLUDED GENUS: Ablerus Howard.
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Subfamily COCCOPHAGINAE Foerster
Coccophagoidae Foerster, 1878: 65-66.
Coccophaginae: De Santis, 1946: 3.
Coccophagini: Gordh, 1979: 899. [As tribe of Aphelininae = present Aphelinidae.]

Diagnosis.
Basic number of antennal segments 8, with reduction or addition in some
genera. Head with pale lines and sutures/grooves. Prepectus a single continuous
plate, ventrally longer and separated from mesosternum by a groove or suture.
Forewing generally without linea calva. Male genitalia without digiti or without
denticulate digiti; parameres absent.
An undivided/entire mesopleuron in Physcini is here considered non-homologous (=homoplasius) with a similar mesopleuron in some Aphelininae and
Encyrtidae.
INCLUDED GENERA: Bardylis Howard, Coccobius Ratzeburg, Coccophagoides
Girault, Coccophagus Westwood, Dirphys Howard, Encarsia Foerster, Encarsiella
Hayat, Euxanthellus Silvestri, Lounsburyia Compere & Annecke, Oenrobia Hayat,
Prophyscus De Santis, Pteroptrix Westwood, Timberlakiella Compere.
Tribe COCCOPHAGINI Foerster
Coccophagini: Shafee & Khan, 1978: 43.

Diagnosis.
Pronotum entire. Axillae large, subtriangular, projecting forwards; interaxillar distance not more than length of an axilla; each axilla with at least 2 setae.
Scutellum large, not more than 1.5x as broad as long and with at least 6 setae.
Submarginal vein with 5 or more setae. Parasitoids usually in 'soft scale' insects.
INCLUDED GENERA: Coccophagus Westwood, Lounsburyia Compere & Annecke,
Oenrobia Hayat, Timberlakiella Compere.
Euxanthellus Silvestri was placed in a separate tribe, Euxanthellini, by Heraty
et al (1997).
Tribe PTEROPTRICINI Ashmead
Pteroptricini Ashmead, 1904a: 344. [As tribe of Aphelininae = present Aphelinidae.]
Pteroptricina: Schmiedeknecht, 1909: 448. [As subtribe of Aphelinini = present Aphelinidae.]
Pteroptrinos: Mercet, 1912b: 45, 253. [As 'Subtribu' of Afelininos = present Aphelinidae.]
Pteroptricinae: Mercet, 1929b: 3-28.
Prospaltellinae Nikol'skaya, in Nikol'skaya & Yasnosh, 1966: 143, 240.
Prospaltellini: Shafee & Khan, 1978: 43. [As tribe of Coccophaginae.]
Encarsini Viggiani & Battaglia, 1984: 169. [As tribe of Coccophaginae.]
Pteroptricini: Hayat, 1985c: 227. [As tribe of Coccophaginae.]

Diagnosis.
Pronotum medially membranous, thus made up of two plates. Axillae elongate,
sub-rectangular, strongly projecting forwards; inter-axillar distance usually great-
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er than length of an axilla; each axilla usually with one seta, rarely two. Scutellum
usually biconvex-lens shaped, more than 1.5x as broad as long, and usually with
4 setae, rarely 6. Parasitoids of diaspidids and aleyrodids.
Species of Dirphys and Encarsiella have the relative dimensions of mesothoracic sclerites as in Coccophagini. One species of the latter genus is oophagous.
INCLUDED GENERA: Bardylis Howztd,Coccophagoides Girault, Dirphys Howard,
Encarsia Foerster, Encarsiella Hayat, Pteroptrix Westwood.
Tribe PHYSCINI Yasnosh
Physcinae Yasnosh, 1976: 162.

Diagnosis.
Pronotum entire. Axillae very small, triangular, widely separated, and not or
hardly projecting forwards; each axilla with one seta. Side lobes small, shaped
like a trapezium. Mesopleuron entire, a large undivided plate. Antenna with 7
segments, 1132. Stigmal vein thin, shaped like a snake's head, and with sensilla
arranged in a specific manner - one small anterior sensillum and behind it three
sensilla in a line.
INCLUDEDGENERA: Coccobius Ratzeburg, Prophyscus De Santis.
Subfamily EURYISCHIINAE Shafee, stat. nov. (incertae sedis)
Euryischidae (sic) Shafee, 1974b: 768.
Euryischinae (sic) Shafee, 1975: 23, 24.
Myiocneminae Shafee, 1975: 23, 27. [As subfamily of Euryischidae.]
Euryischini (sic): Hayat & Verma, 1980: 29. [As tribe of Eriaporinae, Aphelinidae.]
Myiocnemini: Shafee & Rizvi, 1991: 105, 109. [As tribe of Eriaporinae, Aphelinidae.]

Diagnosis.
Antenna with 8 segments, 1133, with one or more distinct anelli. Head without
pale lines/grooves; malar sulcus obsolete. Pronotum entire. Each axilla with
additional setae at apex, apart from two longer setae. Scutellum with 4 long setae,
sometimes additional setae present anteriorly; scutellar sensilla midway between
first and second pair of setae. Parascutella (= postaxilla) present. Propodeum long,
at least half the length of scutellum. Prepecti as in Aphelininae. Forewing without
linea calva, but with a distinct speculum; parastigma, stigmal vein and postmarginal
vein well developed; parastigma with a 'process' (also called 'stub') bearing at
least one strong bristle. Gaster petiolate. Cerci movable, not plate-like. Hind (and
mid) tibia with a row of long bristles along dorsal margin. Hardly any sexual
dimorphism, except for the genitalia.
INCLUDED GENERA: Euryischia Riley, Euryischomyia Girault, Myiocnema
Ashmead.
Comments. Euryischiinae, as restricted here, corresponds with Euryischidae
Shafee (1974b), not Shafee & Rizvi (1991). This subfamily appears related to
Eriaporinae (and previously regarded as a Tribe, Euryischiini, within that sub-
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family by Hayat, 1985c), but this relatedness is based on hypothesized plesiomorphic
characters. If the Euryischiinae are supposed to have been derived from some
eriaporine-like ancestral form (= species), then the following characters may be
considered as apomorphic with respect to the Eriaporinae: a 3-segmented funicle;
nearly hexagonal scutellum with two pairs of long setae (additional shorter setae
not counted), and a medially long and smooth or weakly reticulate, propodeum
which is longer than metanotum and about 0.5x of scutellar length.
Obviously, Euryischiinae is a basal/primitive taxon vis-a-vis Aphelinidae
s. str. (sensu Gibson, 1989 ), but whether it should be retained in the Aphelinidae,
thus probably making the Aphelinidae a grade-level taxon, or should be shifted
to the Pteromalidae, is a problem which needs further studies.
Subfamily ERIAPORINAE Ghesquiere, sensu restricto (incertae sedis)
Eriaporinae Ghesquiere, 1955: 218.
Eriaporini: Gordh, 1979: 909. [As tribe of Aphelininae = present Aphelinidae.]
Eriaporini: Hayat & Verma, 1980: 29-30. [As tribe of Eriaporinae sensu lato.]

Diagnosis.
Antenna with 7-9 segments, with a 4-segmented funicle, and in males with
a 2-segmented clava; anelli present, distinct. Head without pale lines/grooves;
malar sulcus absent/absolete. Pronotum entire. Each axilla with additional setae
at apex apart from two longer setae. Scutellum with 6 long setae or several shorter
setae. Scutellum large, with rounded apex; scutellar sensilla in posterior third of
the plate. Propodeum not or not much longer than metanotum, not longer than
one-third of scutellum. Hind (and mid) tibia without long bristles along dorsal
margin. Other characters of the mesopleura, prepectus and forewing, as in the
Euryischiinae.
INCLUDED GENERA: Eunotiscus Compere, Promuscidea Girault
Comments.lt is my opinion that Eriaporinae as restricted above have no obvious
characters to place them in the Aphelinidae, and should better be transferred to
the Pteromalidae. [This problem will be taken care of in the phylogenetic studies
on the Aphelinidae being carried out by J.B. Woolley and myself.]

NOTES ON THE KEYS TO GENERA AND SPECIES
A key is used for identifying a given specimen to its correct genus or
species, or a taxon of any other rank. It is, thus, necessary to use in the
key, characters which can be 'seen' easily under lower magnification,
though other characters may be phylogenetically significant. I have, therefore, used mostly external morphological characters in the keys, without
taking into consideration their importance or otherwise in the phylogeny
of the family.
The following key to genera is strictly for the identification of the
genera which occur in India. If a given specimen does not run in the key
to any genus included here, then it must be run in the available keys to
the world genera (for example, Hayat, 1983; Yasnosh, 1983), taking into
consideration the present status of several generic names as given by Hayat
(1994a), with the exception of Euxanthellus which is a valid taxon (See
Heraty et al, 1997.)
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KEY TO INDIAN GENERA OF APHELINIDAE, FEMALES AND MALES
1. Antenna with 3-6 segments (Figs 93, 114, 196). [Forewing with a linea
calva, Fig 17; occasionally linea calva not well defined or absent.]
2
-. Antenna with at least 7 segments (Figs 224, 317)
11
2. Tarsi 4-segmented (Fig. 179). [Antenna 5-segmented (Fig. 177), formula 1121, with funicle segments anelliform or very small and clava
long; male antenna 3-segmented, 1101 (Fig. 190); forewing with
long stigmal vein and parastigma (Fig. 187). Parasitoids exclusively
of aleyrodids
10. ERETMOCERUS Haldeman (p.96)
-. Tarsi 5-segmented (Fig. 101). [Antenna, unless noted otherwise, 6segmented]
3
3. Hypopygium prominent, extending to apex of gaster or beyond. Parasitoids of aphids
4
-. Hypopygium not extending to apex of gaster, usually not more than
three-fourths length along gaster (Fig. 910). Parasitoids of coccoids
or oophagous
5
4. Spur of mid tibia relatively densely setose (Fig. 912); distance between
posterior pair of scutellar setae usually equal to or greater than that
between anterior pair (Fig. 31); head with eyes large, not much
smaller than width of frontovertex (Fig. 16); tarsal claws equal or
subequal in length; hypopygium with a few setae (Fig. 57)
1. APHELINUS Dalman (p.24)
-. Spur of mid tibia relatively sparsely setose (Fig. 913); distance between
posterior pair of scutellar setae less than that between anterior pair
(Fig. 92); eyes small, about 0.66x of frontovertex width (Fig. 85);
:
tarsal claws unequal in length, the shorter one about 0.5x of the
longer claw (Fig. 88); hypopygium distally densely setose (Fig. 90).
Parasitoids of pemphigine aphids
2. PROTAPHELINUS Mackauer (p.49)
5. Axillae large, not projecting forwards, inter-axillar distance not more
than width of an axilla; notaular grooves/lines straight, fading
posteriorly. [Mesopleuron large, undivided; forewing as in Centrodora
except venation longer than 0.5x of wing length.]
3. EUTRICHOSOMELLA Girault (p.51)
-. Axillae (projecting forwards or not) relatively small and inter-axillar
distance much more than width of an axilla; notaular lines/grooves
normal, slightly curved outwards anteriorly, and posteriorly reaching mesal corners of axillae (Figs 106, 147)
6
6. Forewings, legs and gaster with dark spots or bands; head and thorax
with a pattern of silvery, orange, yellow and brown colours (Figs
101, 110); pronotum entire, not medially membranous (Fig. I l l ) ;
propodeum not or not much longer than metanotum (Fig. 99). [Propodeum
without crenulae in middle of posterior margin. Male antenna as in
female or 5 segmented, Fig. 109.] Hyperparasitoids
4. MARIETTA Motschulsky (p.53)
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-. Forewings, legs and body usually neither banded nor spotted; pronotum
medially membranous (Fig. 881); either propodeum clearly longer
than metanotum (Fig. 892), or antenna with 4 segments
7
7.Forewing usually long and narrow, with venation not exceeding 0.5x
of wing length; costal cell at least as long as marginal vein; submarginal vein with at least 3 setae (Fig. 137); body slim and elongate; ovipositor long, usually (but not necessarily) 2.Ox or more of
mid tibia. Species mainly oophagous
5. CENTRODORA Foerster (p.60)
-. Forewing usually broad and/or venation extending to much more than
0.5x of wing length; costal cell not longer than marginal vein,
generally shorter; submarginal vein with 1 or 2 setae, if more then
body and forewing colour pattern about as in species of Marietta
(Figs 95, 160)
8
8.Antenna 4-segmented, 1111 (Fig. 93); propodeum very slightly longer
than metanotum (and without crenulae in middle of posterior margin); submarginal vein with one seta (Fig. 95). Male antenna, 1101,
about as in Eretmocerus males...6. MARLATTIELLA Howard (p.71)
-. Antenna 6-segmented, if with 4 or 5 segments, then other characters
mostly different
9
9.Antennal clava large, usually with numerous elongate oval sensilla
(Fig. 141); forewing with ill-defined linea calva (Fig. 142). [Body
elongate, depressed, and with ovipositor at least slightly exserted
(Fig. 140)]
7. BOTRYOIDECLAVA Subba Rao (p.73)
-. Clava with fewer and normally shaped sensilla (Fig. 143); linea calva
distinct (Fig. 152)
10
10. Setae on body and wing veins very long (Figs. 145, 147); pronotum,
in dorsal view of thorax, at least one-third of mesoscutum; body
depressed/flattened with ovipositor long and exserted at apex (Fig.
146)
8. PROAPHELINOIDES Girault (p.75)
—. All the above characters mostly different...9. APHYTIS Howard (p.79)
11.Head with pale lines/sutures present, malar sulcus present (Figs 1, 2);
forewing with parastigma usually with a single small seta; stigmal
vein short, usually not longer than 0.25x of marginal vein, if longer
then either postmarginal vein absent or short (Fig. 237), or linea
calva distinct (Fig. 225), or antenna 7-segmented (Fig. 233); labial
palp
unsegmented; cerci plate-like (Fig. 906)
12
v
—. Head without pale lines or sutures; malar sulcus absent/obsolete (Fig.
830); forewing with postmarginal and stigmal veins long, each
longer than 0.33x of marginal vein, usually longer than that; parastigma
well-developed, with a process (=stub) and with one or two long
bristles (Figs 819, 832); labial palps 2-3 segmented (Figs 817, 824);
cerci movable, not plate-like (Fig. 907). [Pronotum entire, Fig. 883.]
21
12.Antenna 7-segmented, 1132, 1141, 1123, or flagellum (5-segmented)
not differentiated into funicle and clava
13
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—.Antenna 8-segmented, 1133, 1142, 1124, or flagellum (6-segmented)
not differentiated into funicle and clava
16
13.Pronotum entire, not medially membranous (Figs 399, 882)
14
—. Pronotum medially membranous, thus made up of two plates (Fig. 889)
18
14.Antennal formula 1141, F3 usually shorter than other segments (Fig.
245); propodeum longer than metanotum; mid lobe of mesoscutum
usually with 2-4 setae (Fig. 253); submarginal vein with one seta
(Fig. 255). [Forewing usually with an infuscated pattern or with
contrasting areas of pale and dark setae, Fig. 289; antenna usually
with contrasting pale/white and dark segments.] Generally
hyperparasitoids
12. ABLERUS Howard (p.119)
—. Antennal formula 1132 (Fig. 224); propodeum not or hardly longer than
metanotum, mid lobe of mesoscutum with numerous setae (Figs 783,
884); submarginal vein with at least 4 setae (Figs 225, 784)
15
15.Anellus distinct, larger (Fig. 224); axilla large, projecting forwards;
scutellum large, hexagonal, with at least 10 setae; each axilla with
2 setae (Fig. 884); marginal vein shorter than costal cell; linea calva
present (Fig. 225)
11. ERIAPHYTIS Hayat (p.115)
—. Anellus minute (Fig.785); axilla small, hardly projecting; scutellum
with broadly rounded apex and usually with 4-6 setae; each axilla
with one seta (Fig. 783); marginal vein not shorter than costal cell;
linea calva absent (Fig. 794).... 18. COCCOB/f/5Ratzeburg(p.247)
16.Pronotum entire, not medially membranous (Fig. 399); submarginal
vein with at least 5 setae (Fig. 397)
17
—.Pronotum medially membranous, thus made up of two plates;
submarginal vein with 1-3 setae (Figs 476, 746)
18
17. Axilla small, widely separated and at most very slightly projecting, and
each axilla with one seta (cf Figs 783, 806)
18. COCCOBIUS MALES
—.Axilla large, projecting, separated by not more than the length of an
axilla, and each axilla with two or more setae (Figs 308, 887)
13. COCCOPHAGUS Wtstv/ood (p.134)
18.Tarsi 4-segmented (Fig. 764); antenna 7-8 segmented. Otherwise as in
Encarsia
17. PTEROPTRIX Westwood (p.240)
—.Tarsi 5-segmented, rarely mid tarsus 4-segmented
19
19. Axillae large, separated by not more than their lengths; scutellum with
imbricate reticulate sculpture, not with lineolate reticulate sculpture
or with elongate cells, medially; clava robust with F6 obliquely
truncate (Fig. 440), rarely as in Encarsia. [Each axilla with one seta
(Fig. 443); maxillary palp 2-segmented.]
14. ENCARSIELLA Hayat (p.176)
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—. Axillae strongly projecting, separated by more than the length of an
axilla (Figs 889, 890); scutellum medially with elongate cells or
longitudinally lineolate-reticulate sculpture; clava not robust and F6
not obliquely truncate (Figs. 557, 742)
20
2O.Flagellum elongate spindle-shaped, F6 conical (Fig. 742); submarginal
vein with 3 or more setae, costal cell distinctly longer than marginal
vein, parastigma well-developed (Fig. 746); scutellum with 4-6
setae; each axilla with 1-2 setae (Fig. 745); hypopygium in female
prominent, extending nearly to apex of gaster; maxillary palp with
2 segments
16. COCCOPHAGOIDES Girault (p.236)
—. Flagellum variable, but generally not spindle-shaped (Figs 457, 557);
submarginal vein with 1-2 setae, costal cell distinctly shorter than
marginal vein, parastigma short (Fig. 513); scutellum with 4 setae,
each axilla with one seta; hypopygium in female not prominent,
usually not extending to apex of gaster; maxillary palp usually
unsegmented
15. ENCARSIA Foerster (p.178)
21.Antenna 9-segmented, 1143, with 2 anelli, and in males 8-segmented,l 142 (Figs 833, 837); hind tibia without long bristles; scutellum
a little broader than long and at least partly overlapping metanotum,
and with 6 setae; propodeum short, its median length not more than
O.33x of scutellum length (Fig. 831) [Palps 3-segmented.]
21. PROMUSCIDEA Girault (p.264)
--. Antenna 8-segmented, 1133, with two anelli (Fig. 813); hind tibia with
a row of long bristles on outer (dorsal) margin (Fig. 821); scutellum
distinctly broader than long, not overlapping metanotum, and [In
Indian species] with 4 setae; propodeum median length not less than
0.33x of scutellum length (Fig. 827)
22
22.Collar of pronotum with numerous short setae; metanotum with a
triangular plate overlapping propodeum medially; propodeum medially long, with excavated/truncated postero-lateral sides (Fig.
818); hind coxa large, compressed or disc-like; hind tibia slightly
curved with 2 white spurs (Fig. 821); palps 3-segmented (Fig. 817)
19..E£/«y/.SCm4Riley(p.258)
—. Collar of pronotum with 6 long bristles apart from short setae; metanotum
normal; propodeum with posterior margin medially slightly truncate
(Fig. 827); hind coxa large, but not flattened or disc-like; hind tibia
straight, with one spur (Fig. 826); palps 2-segmented (Fig. 824)
20. EURYISCHOMYIA Girault (p.261)
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1. APHELINUS DALMAN
Entedon (Aphelinus) Dalman, 1820: 181. Type species Entedon (Aphelinus) abdominalis
Dalman, by monotypy.
Agonioneurus Westwood, 1833a: 122. Type species Agonioneurus basalis Westwood,
by monotypy. Synonym of Aphelinus through synonymy of type species with
abdominalis by Thomson, 1876: 184-185.
A/yi'/iaNees, 1834: 189. Type species My ina abdominalis Nees, by designation of Gahan
& Fagan, 1923: 92. As synonym of Agonioneurus by Westwood, 1840: 73. Synonymy
by Thomson, 1876: 12, 183.
Eriophilus Haldeman, 1851: 130. Type species Eriophilus mali Haldeman, by monotypy.
Synonymy by Howard, 1881: 356.
Mesidia Foerster, 1856: 30. Type species Mesidia pumila Mayr, by monotypy through
subsequent reference of Mayr, 1904: 588. As subgenus of Aphelinus by Hayat, 1983: 76.
Anozus Foerster, 1856: 84. Type species Anozus siphonophorae Ashmead, by monotypy
through subsequent reference of Ashmead, 1888: 104. Synonymy through transfer
of type species to Aphelinus by Peck,in Muesebeck et al, 1951: 435.
[Misina Rondani, 1870: 11. Typographical error for Myina]
Meroligon Rondani, 1877: 185. Type species Encyrtus ultor Rondani, by designation
of Ashmead, 1904a: 380. Synonymy by Boucek, 1974: 280.
Mesidiopsis Nowicki, 1930: 179. Type species Agonioneurus subflavescens Westwood,
by monotypy and original designation. As subgenus of Aphelinus by Boucek &
Graham, 1978: 225. As synonym of subgenus Mesidia by Hayat, 1990: 254.
Paulianaphelinus Risbec, 1957: 353. Type species Paulianaphelinus mariscusae Risbec,
by monotypy and original designation. Synonymy by Polaszek & Hayat, 1990b: 21.
Indaphelinus Hayat, 1990: 253. Type species Aphelinus (Indaphelinus) ancer Hayat,
by monotypy and original designation. As subgenus of Aphelinus.

Other citations. Yasnosh, 1963: 178-185, former USSR spp. Erdos, 1964:
330-332, Mesidia; 338-344, Hungarian spp., keys. Ferriere, 1965: 52-56,
Mesidia; 56-58, Mesidiopsis; 58-80, West Palaearctic spp, keys. Nikol'skaya
& Yasnosh, 1966: 151-153, Mesidiopsis; 153-156, Mesidia; 166-187, spp.
former USSR, keys. Ramaseshiah & Dharmadhikari, 1969: 137-163, Indian
spp.,biol.Kalina, 1976: 131-139, spp. former CSSR. Kalina& Stary, 1976:
143-166, European spp., hosts. Graham, 1976: 122-133; 143, Mesidia; 143144, Mesidiopsis; Palaearctic spp., key, tax. Hennessey, 1981: 364-374,
forewing setal pattern, tax. Zehavi & Rosen, 1988: 101-108, /wa/j-group,
key. Hayat, 1990: 255, key, subgenera. Hayat & Fatima, 1990: 247-252,
Girault types, Australian spp. Hayat, 1991: 183-186, Nepalese spp. Prinsloo
& Neser, 1994: 143-162, African spp., key. Huang, 1994: 35-41, Chinese
spp. Zuparko, 1997: 99-106, host ranges, review.
Diagnosis. (Figs. 10-84, 838, 876, 879, 897, 912, 914, 915, 921)
Female. Antenna with 6 segments, formula 1131, with Fl and F2 short
and transverse, or F1-3 quadrate to longer than broad. Mandible with two
teeth and a truncation. Maxillary palp 2-segmented, labial palp not segmented. Pronotum, in dorsal view of thorax, narrow, medially membranous, collar with a row of setae and a pair of longer setae at each corner;
mid lobe of mesoscutum with numerous setae, with antero-lateral and

;

Aphelinus

?

25

posterior pairs longer; each axilla and scutellum with 1 and 4 setae respectively; axillae extending posteriorly usually beyond level of first
pair of scutellar setae; metanotum with a distinct dorsellum; propodeum
not or not much longer than metanotum, with an open 's-shaped' ridge
mesad of each spiracle. Forewing broad, densely setose; submarginal vein
usually with 4 or more setae; a seta present at junction of submarginal
and parastigma; stigmal vein short, with a small neck; postmarginal vein
generally absent; linea calva distinct, proximally bordered by one to
several lines of setae which are longer than discal setae. Tarsal formula
5-5-5; mid tibial spur usually densely setose. Gaster with 7 terga, tergum
VII continuous ventro-laterally with outer plates of ovipositor; hypopygium
prominent, reaching to apex of gaster or beyond; ovipositor length variable, and rarely strongly exserted at apex.
Male. Similar to female; antennal scape with a oval-elongate sensory
area; genitalia with phallobase tubular, elongate, narrowed anteriorly, and
with presence of a basal ring indicated; digiti well-developed, andparameres
absent or reduced (Figs 838, 914, 915).
Species and distribution. World species, 64; Oriental, 25; India, 16
species, one introduced.
Hosts. Almost exclusively internal parasitoids of aphids
(HomopterarAphidoidea). Records of hosts other than aphids are to be
regarded as doubtful, if not erroneous.
Comments. The genus Aphelinus is distinctive and well-known. It can be
separated from other genera of the Aphelininae, except Protaphelinus by
the characters given in the key and especially the prominent and usually
apically boat-shaped hypopygium which extends at least to apex of the
gaster. It differs from Protaphelinus by the characters given under that
genus and the key.
I may also note here that there is a small group of species [mariscusae
(Risbec), marlatti (Ashmead), huberi Hayat, and 2 indet. spp. from Nepal
in the BMNH] having a superficial resemblance with Hirtaphelinus Hayat
(1983), but all these species are characterized by a large TI of gaster,
relatively robust and elongate-oval bodies, a band-like propodeum lacking
the characteristic median reticulate area and a medial 'tooth', and all
micropterous with the forewing not reaching beyond base of TI of gaster.
Whether these species should be regarded as forming a separate group,
a subgenus or a valid genus (Paulianaphelinus) will be considered by Hayat
et al (in prep, on north American species).
Identification of the species of Aphelinus is relatively easy provided
host-bred material of both sexes is available. It is rather difficult, if not
impossible, to identify if only specimens of one sex are available. This
is because species, especially of the /wa/Z-group, show variations in relative
dimensions of flagellar segments, the relative lengths of ovipositor and
mid tibia, and the number of setae proximad of the linea calva of the
forewing. Also there is some variation in the presence or absence of a line
of setae closing the linea calva posteriorly. For instance, it is not possible
to identify desantisi if only males are available as such males are also
found in one indet. sp. near varipes, in smaller specimens of varipes,and
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in maidis; males of desantisi and lankaensis are virtually identical; and
larger specimens of males of varipes have F3 distincty longer than broad
and approach the condition found in males of albipodus. In such cases,
it is necessary to have females and males bred from hosts. For these
reasons, I have normally either used host-bred material, or specimens of
both sexes collected simultaneously from the same locality.
KEY TO INDIAN SUBGENERA, SPECIES-GROUPS AND
SPECIES OF APHELINUS, FEMALES
1. Body largely pale yellow, orange yellow or golden, with minimum of
brown to dark brown; gaster sometimes with dark brown cross-bands
2
-. At least thorax completely dark brown to black
[Subgenus Aphelinus s. str.]
4
2. Antennal scape flattened and expanded beneath, less than 3.Ox as long
as broad (Fig. 10); disc of forewing with contrasting pale and dark
setae (Fig. 14); costal cell with a single line of setae on ventral
surface; linea calva open posteriorly. [Subgenus Indaphelinus Hayat]
Forewing with an anchor-shaped infuscated patch; linea calva
with a single line of setae proximad; ovipositor about 0.7x of
mid tibia; third valvula 0.25x of mid basitarsus; gaster with 4
dark cross-bands (Fig. 13)
1. ancer Hayat
-. Scape cylindrical or only slightly flattened, but not expanded beneath,
more than 3.Ox as long as broad (Fig. 15); forewing hyaline or not
with contrasting pale and dark setae; costal cell with a single line
of setae on ventral surface and linea calva closed posteriorly by
a line of setae on dorsal surface (Fig. 17) [Subgenus Mesidia Foerster]
3
3. Fl-3 each at least 1.5x as long as broad, Fl shorter than F2 (Fig. 15);
forewing proximad of linea calva with several lines of setae and
basal cell with about 6 setae (Fig. 17); ovipositor about 0.75x of
mid tibia (Figs 19, 18); forewing hyaline; gaster with brownish
bands [ARGIOPE-GROV?]
2. argiope Walker
-. Fl and F2 each broader than long, F3 slightly longer than broad (Fig.
21); forewing proximad of linea calva with one complete and one
incomplete lines of setae, basal cell with 4 setae (Fig. 22); ovipositor
nearly 1.5x as long as mid tibia (Figs 23, 24); forewing with diffuse
infuscation behind venation; gaster yellow [A UTOMA TUS-GROUP]
3. polaszeki sp. nov.
4. Costal cell of forewing distinctly shorter than marginal vein, and with
one line of setae on ventral surface; linea calva closed posteriorly
by a line of setae on dorsal surface (Fig.30); mid tibial spur distinctly
shorter, 0.66-0.75x of mid basitarsus (Fig. 33)
5
-. Costal cell at least as long as marginal vein, and with two or more lines
of setae on ventral surface; linea calva open or closed posteriorly
(Figs 42, 56); mid tibial spur at least as long as the shorter side
of basitarsus (Fig. 74), rarely shorter
6
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5.Submarginal vein with 2, rarely 3, setae, basal cell with about 6 setae
(Fig. 30); frontovertex slightly broader than eye width; posterior
ocelli small, usually separated from eye margin by more than one
ocellus diameter; head completely dark brown to black and F3
distinctly longer than broad (Fig.27). Brachypterous forms present
[ASYCHIS-GROVP]
4. asychis Walker
-. Submarginal vein with at least 4 setae, basal cell with 6 or more setae
(Fig. 38); frontovertex slightly narrower than eye width; posterior
ocelli relatively large, separated from eye margin by less than one
ocellus diameter; head at least with face yellow; F3 usually quadrate
(Fig. 36). Brachypterous forms unknown [ABDOMINALIS-GROU?]
5. abdominalis (Dalman)
6.Head largely yellow to pale yellow brown, with occiput occasionally
brownish to dark brown
7
-. Head dark brown to nearly black, brown in faded or teneral specimens;
in one species face only brownish yellow [M4L/-GROUP]
8
7.Forewing with linea calva open posteriorly, and proximad with one
complete and 1-2 incomplete lines of setae; basal cell without setae
(Fig. 42); forewing hyaline. [M4Z,/-GROUP, part]...6. humilis Mercet
-. Forewing with linea calva closed posteriorly, and proximad with several
lines of setae; basal cell with 4-5 setae; forewing with a distinct
infuscation behind marginal vein (Fig. 49). [NEPALENSIS-GROU?]
7. megadontus sp. nov.
8.Legs extensively brown to dark brown, with largely pale (yellow to
white) fore tibiae, and hind femora; basitarsus of hind leg at least
partly infuscate; linea calva open posteriorly
9
-.Legs extensively paler, fore coxae occasionally, all femora, except
distal ends, sometimes, and fore tibiae usually, pale yellow to white;
mid and hind tibiae vary from pale yellow to white to dark brown;
basitarsus of hind leg usually pale, rarely infuscate brown; linea
calva in most species at least partly closed posteriorly
12
9. Forewing proximad of linea calva with one complete and 1-3 incomplete
lines of setae (Fig. 45). (Gaster pale brown to brown with apical
2-3 terga and ventre pale yellow to pale yellow-brown, [see also
couplet 17]
8. sharpae sp. nov.
-. Forewing proximad of linea calva with one complete line of setae, and
usually a few setae between this line and marginal vein (Fig. 51),
if these form a second line, then it does not extend past half the
length of the first line. (Base of gaster yellow to white.)
10
10.F3 quadrate (Fig. 59), antenna usually pallid. [Ovipositor about 1.2x
as long as mid tibia.]
9. gossypii Timberlake
—. F3 at least about 1.25x as long as broad (Fig. 50); at least scape and
pedicel brown to dark brown or infuscate
11
11.Ovipositor about 1.5x as long as mid tibia; scape and pedicel brown
to dark brown; flagellum yellow, rarely yellow brown
10. mali (Haldeman)
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—.Ovipositor subequal in length to mid tibia; scape yellow to brown with
apical third pale; pedicel and flagellum completely infuscate brown
to dark brown
11. basilic us sp. nov [of Fatima & Hayat]
12.Scape thin and slender, nearly 7.Ox as long as broad and as long as
clava and F3 combined (Fig. 64); linea calva with one complete and
one incomplete lines of setae proximad (Fig. 65); ovipositor extending from base of Til of gaster, and 1.6x as long as mid tibia; third
valvula about 0.5x of second valvifer (Fig. 62); gaster acuminate
at apex; apex of gaster (TVI,VII) pale yellow
12. acuminatus sp. nov.
—.Scape not more than 5.Ox as long as broad or shorter than clava and
F3 combined (Figs 67, 71); linea calva usually with 1-2 complete
and 2 or more incomplete lines of setae (Figs 69, 72); either ovipositor relatively short and extends from distad of Til of gaster and
gaster not strongly acuminate at apex, or third valvula about 0.4x
of second valvifer
13
13.Gaster dark brown to black, at most TI brown or paler than other terga
14
—.Gaster with at least TI pale yellow to white, and excepting larger
specimens, ventre also at least partly pale yellow to white, or pale
yellow-brown
15
14.Frontovertex, at narrowest, about 0.4x of head width or broader (Fig.
68); forewing hyaline, or very faintly infuscate behind marginal and
stigmal veins; linea calva at least partly closed posteriorly (Fig. 69)
13. varipes (Foerster)
—.Frontovertex about 0.33x of head width or narrower; forewing with a
distinct infuscation behind distal half of marginal and stigmal veins;
linea calva open or partly closed posteriorly...sp. indet. near varipes
15.Ovipositor about as long as mid tibia (Figs 73, 74); frontovertex about
0.4x of head width
14. lankaensis Hayat
—.Ovipositor at least slightly longer than mid tibia
16
16.Frontovertex narrower, about O.33x of head width (Fig. 76), and clearly
longer than broad; F3 quadrate (Fig. 75) to broader than long; scape
and pedicel pale yellow to brown, flagellum pale yellow to white;
frons, and occasionally face, brownish yellow; ovipositor about 1.2x
as long as mid tibia
15. desantisi Hayat
—.Frontovertex relatively broad, at least 0.35x (usually about 0.4x) of
head width (Fig. 82), and not longer than broad; F3 quadrate to
slightly broader than long to longer than broad; head completely
dark brown to black; ovipositor 1.3-1.5x as long as mid tibia
17
17.Basitarsus of hind tibia, also fore and mid tibiae, at least partly brown;
gaster including base pale brown with apical 2-3 terga and ventre
pale yellow to pale yellow brown; hind tibiae brown to dark brown.
[see couplet 9]
8. sharpae sp. nov.
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Basitarsus of hind tibia, and fore and mid femora and tibiae and usually
also hind tibiae pale yellow; gaster with base (TI or TI+ part of Til),
and occasionally also apex and ventre pale
16. albipodus Hayat & Fatima
KEY TO INDIAN SPECIES OF APHELINUS, MALES
[Males unknown for ancer and megadontus]
1. Fl-3 each not less than 3.Ox as long as broad (Fig. 20).[Body largely
yellow with some dark markings]
argiope
-. Not all funicle segments longer than broad
2
2. Fl and F2 anelliform; F3 long, at least 4.Ox as long as broad and longer
than 0.5x of clava (Fig. 35); either wings normal or reduced
asych is
-. Fl and F2 broader than long, F3 either less than 2.5x as long as broad
or not more than 0.5x of clava (Fig. 25)
3
3. F2 longer than Fl (Fig. 37). [Costal cell with a single line of setae
on ventral surface and linea calva closed posteriorly by a line of
setae (c.f.Fig. 38)
abdominalis
-. F2 not longer than Fl (Figs 25, 46), if longer, then body yellow
4
4. Body completely yellow; costal cell with a single line of setae on ventral
surface and linea calva closed posteriorly by a line of setae
polaszeki
-. At least thorax dark brown to black; costal cell with two or more lines
of setae; linea calva variable, either partly or completely closed
posteriorly or open
5
5. Head at least partly yellow
-. Head completely dark brown to black
6. Linea calva open posteriorly
-. Linea calva closed posteriorly

6
7
humilis
sp. indet.

7. Legs, except yellow to white hind femora, largely dark brown to brown
8
-. Legs, except brown to dark brown coxae or only mid and hind coxae,
and at most mid and hind tibiae, largely yellow to pale yellow; in
doubtful cases, linea calva at least partly closed posteriorly
11
8. Linea calva proximad with two or more lines of setae. [F3 about as
long as pedicel, Fig. 46; fore and mid femora brown with pale ends.]
sharpae
-. Linea calva proximad with one complete line of setae and at most a
few setae in the angle between this line and marginal vein
9
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9.F3 quadrate (Fig. 61)
-.F3 clearly longer than broad (Fig. 53)

gossypii
10

lO.Flagellum pallid or yellow
—.Flagellum infuscate brown

mali
basilicus

11. Scape more than 4.Ox as long as broad, pedicel more than 2.Ox as long
as broad; anellus distinct (Fig. 66)
acuminatus
—.Scape (if not distorted) clearly less than 4.Ox as long as broad, pedicel
less than 2.Ox as long as broad; anellus not detected
12
• 12.F3 quadrate to broader than long
13
—.F3 at least slightly longer than broad; if quadrate, then Fl and F2
distinctly narrower than F3
14
13.Frontovertex about 0.4x of head width
—. Frontovertex about 0.33x of head width

desantisi, lankaensis
sp. indet. near varipes

14.F3 usually quadrate to 1.4x as long as broad (Fig. 70); flagellum usually
infuscate pale yellow brown; gaster dark brown
varipes
—. F3 at least 1.5x as long as broad, with long setae (Fig. 84); flagellum
pale yellow to white; gaster usually with base yellov/....albipodus
Subgenus Indaphelinus Hayat
1. Aphelinus ancer Hayat (Figs 10-14)
Aphelinus (Indaphelinus) ancer Hayat, 1990: 253. Female. India, Mandya (BMNH).

Female. Body pale yellow to white, gaster with brown to dark brown
cross-bands on TIII-VI (Fig. 13); antenna yellow to white, dorsal margin
of scape distally brown and basal third of clava dark brown (Fig. 10);
forewing with contrasting dark and pale setae, and with a characteristic
'anchor'-shaped patch (Fig. 14); legs except dark brown last tarsal segments, pale yellow.
Frontovertex with long, dark setae; eyes with coarse setae. Antennal
scape flattened and expanded beneath, less than 3.Ox as long as broad;
pedicel (ventral length) nearly as long as dorsal length of F1-3 combined;
Fl and F2 transverse; F3 quadrate. Mid lobe of mesoscutum with 4 long
setae and more than 50 smaller setae; axillae not extending posteriorly
beyond level of anterior pair of scutellar setae. Forewing costal cell with
a single line of setae on ventral surface; linea calva proximad with a line
of setae, and open posteriorly. Ovipositor short, about 0.6x of mid tibia;
third valvula very short, less than 0.2x of second valvifer.
Male. Unknown.
Host. Greenidea ?artocarpi, on jackfruit tree.
Distribution. India: Karnataka.
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Material examined. See Hayat (1990). No further material was collected.
Comments. This species was adequately described and illustrated by Hayat
(1990: Figs 1-5). It is quite different from all the other species of the genus
on the characters given in the key.
Subgenus Mesidia Foerster
I recognize three species-groups in this subgenus, namely argiopegroup, subflavescens-group, and automatus-group.
ARGIOPE-GROUP: funicle segments in both sexes longer than broad,
not or not much shorter than pedicel; in male clearly much longer than
pedicel; ovipositor shorter than mid tibia.
SUBFLAVESCENS-GROUP: funicle segments quadrate.
AUTOMATUS-GROUP: Fl and F2 short, broader than long, and F3
large, at least quadrate; ovipositor generally distinctly longer than mid
tibia. [The antennal character of this group is shared by all the species
of the subgenus Aphelinus s. str.]
2. Aphelinus argiope Walker (Figs 15-20)
Aphelinus Argiope Walker, 1839: 9. England. Type probably lost teste Graham, 1976:
143.
Mesidiapumila Mayr, 1904: 588. Female. Germany (NHMV), not examined. Synonymy
by Boucek & Graham, 1978: 231.

[Graham (1976) and Boucek & Graham (1978) should be consulted for
extra-limital synonymy.]
Other citations. Hayat, 1979b: 190, India rec, as pumila. Hayat, 1981:
469, tax. Hayat, 1986b: 146, catlg., in subgenus Mesidia. Mani, 1989:
1112, des., Mesidia.
This species was adequately described by Ferriere (1965: 53, as Mesidia
annulipes).
Female. Length, 0.65-1.00mm Ground colour yellow, with pale brown/
light smoky suffusions on malar space, occiput especially on sides of
foramen, thoracic dorsum except pale midlongitudinal line on mid lobe
and scutellum, and gaster; scrobes brown; gaster washed with light brownyellow to brown, with brownish cross-bands at base and on TI-VI along
posterior margins; third valvulae reddish brown; antenna brown, scape pale
brown; wings hyaline; legs yellow to yellow-brown, tibiae pale brown, tips
of mid tibiae and very narrowly tips of hind tibiae dark brown, tarsi brown
to dark brown with segments 1 and 2 of mid and hind legs sometimes yellow
brown, mid tibial spur pallid; in dried specimens thoracic dorsum with
a very light green shine. Setae on eye and head dark brown, on thoracic
dorsum and gaster pale.
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Structural details as in figures, but the following may be noted: Frontovertex
width at posterior ocelli about 0.4x of head width; posterior ocelli about
one ocellus diameter or slightly less to eye margin, and about one diameter
to occipital margin; mouth fossa about 0.7x of frontovertex width; eyes
densely setose, setae dark, thick, each seta at least as long as diameter
of an ommatidium. Mid lobe and each side lobe with usually 18 and 3
setae; propodeum with 2 setae on each side; thoracic dorsum with large,
irregular, fine, hexagonal cells. Forewing 2.5x as long as broad; venation
and setation as in Fig. 17; basal cell with 3-6 setae. Hindwing nearly 5.5x
as long as broad; marginal fringe 0.4-0.45x of wing width. Mid tibial spur
about 0.75x of basitarsus. Ovipositor short, extending from about TV, and
0.66-0.70x of mid tibia; second valvifer ca 1.7x as long as third valvula.
Male. Length, 0.60-0.75mm. Similar to female except for a broader
frontovertex (0.45-0.50x of head width), different configuration of antennal segments (Fig. 20), and relatively darker body colour. Pedicel brown,
scape and flagellum yellow-brown to pale reddish-brown. The blackish
apex of mid tibia larger than in female.
Host. Unknown for the Indian material.
Distribution. India: Himachal Pradesh, Uttar Pradesh. (Palaearctic).
Material examined. See Hayat (1979b, 1981).
Comments. A. argiope is very close to annulipes (Walker) [and gillettei
(Howard)]. A. annulipes differs from argiope mainly in having F2 longer
than both Fl and F3, forewing proximad of the linea calva and in basal
cell with greater number of setae, and in the male by the still longer funicle
segments, each not less than 5.Ox as long as broad.
3. Aphelinus polaszeki sp. nov. (Figs 21-26)
Female. Body yellow, ventrally paler; frontovertex orange; mid lobe
of mesoscutum and propodeum pale brown-yellow; antennae and legs
pallid; forewing with a diffuse infuscation from base to apex of venation,
yellowish at base, becoming brownish distad, otherwise hyaline; hindwing
hyaline.
Head shrunken, hence not possible to measure accurately, but frontovertex
with brown setae as in other spp. of the genus; eyes setose, setae pale and
each slightly shorter than an ommatidium. Mandible with two teeth and
a truncation. Antenna as in Fig. 21.
Thorax normal for the genus; all setae dark brown; sculpture usual with
mostly fine hexagonal cells on mid lobe, axillae and scutellum, longitudinally drawn-out on sides of axillae and of scutellum, on sides and
posterior end of side lobes. Forewing about 2.2x as long as broad (118.0:53.0),
venation and setation as in Fig. 22. Hindwing nearly 4.Ox as long as broad
(95.0:25.0);marginal fringe slightly less than one-third of wing width. Mid
tibial spur distinctly longer than basitarsus (Fig. 24).
Gaster longer than thorax (66.0:49.0); ovipositor 1.4x as long as mid
tibia (54.0:38.0); third valvula 0.46x of second valvifer (17.0:37.0).
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Male. Similar to female except for antennae (Fig. 25). Genitalia with
phallobase shorter than mid tibia (26.0:35.0) and digiti short (Fig. 26).
Forewing mainly hyaline with a faint infuscation behind stigmal to about
half wing width. Gaster subequal in length to thorax.
Host. Brachycaudus helichrysi.
Distribution. India: Himachal Pradesh.
Material examined. HOLOTYPE, female (on slide Ap. 153), 1 M, PARATYPE:
INDIA: Himachal Pradesh, Solan, 18.iii.1991, ex Brachycaudus helichrysi;
P.R. Gupta,6/1IIE22159 (BMNH).
Comments. From species of the automatus-group, (maculatus Yasnosh,
automatus Girault, aureus Gahan and fulvus Yasnosh), the new species
differs in having the forewings diffusely infuscated from base to apex of
venation; relatively lesser number of setae proximad of the linea calva,
these forming only one complete and one incomplete lines; and mid tibial
spur distinctly shorter than basitarsus. The male of this species is close
to male of maculatus, except that the tibiae are entirely yellow, not with
dark brown apices. The new species also differs from thomsoni Graham
and paoliellae Viggiani of this group, in having the ovipositor longer than
mid tibia, lesser number of setae proximad of the linea calva, and in having
the gaster distinctly longer than thorax. Additionally, in both these species
F3 is quadrate to slightly broader than long in both sexes, and in males
of thomsoni the mid tibial apices and basitarsi are brownish, (see Graham,
1976; Viggiani, 1987b).
ETYMOLOGY. The species is named for Dr. A. Polaszek, CAB International Institute of Entomology, London.
Subgenus Aphelinus s. str.
This is the largest of the subgenera of Aphelinus. I recognize four
species-groups in this subgenus, with the remark that these may evenually
prove to be natural groups. The characters of these groups should be evident
from the key to species given above.
ASYCHIS-GROU?: asychis Walker.
ABDOMINALIS-GROUP: abdominalis (Dalman), howardii Dalla Torre.
NEPALENSIS-GROUP: nepalensis Hayat, megadontus sp. nov.
M^1/-GROUP: includes the remaining species of the subgenus.
4. Aphelinus asychis Walker (Figs 27-35)
Aphelinus Asychis Walker, 1839: 2. Female, male. England. LECTOTYPE female,
designated by Graham, 1976: 128. (BMNH), examined.

[See Ferriere (1965) and Graham (1976) for extra-limital synonymy, notes,
characters and keys.]
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Other citations. Ramaseshiah & Dharmadhikari, 1969: 160, 162, India
r e c , biol. Hayat, 1972a: 56, India rec, tax., key. Hayat, 1981: 461, tax..
India rec. Hayat, 1986b: 144, catlg. Mani, 1989: 1089, des.
Female. Length, 0.9-1.2mm. Head and thorax dark brown to black;
gaster colour variable, dark brown to yellow brown with sides dark brown,
or basally (TI or basal half) yellow, rest brown to dark brown; third valvula
dark brown; radicle, scape and pedicel dark brown, scape may be yellow
brown in basal half; flagellum nearly completely yellow, with slight brown
infuscation to completely pale yellow brown; clava relatively darker;
wings hyaline or with indistinctly pale yellow tinge; legs with coxae dark
brown to black, rest of leg parts variable, completely brown to dark brown
or fore and mid femora, fore and partly mid tibiae, and tarsi yellow to
yellow brown. The specimens from Kashmir are darker compared to those
from Dehra Dun. Setae on eyes pale, on head and thorax usually pale brown,
or golden brown.
Structural details as in figures, but the following may be noted: Frontovertex,
at anterior ocellus, slightly broader than one-third of head width; ocelli
small, posterior ocelli at least slightly more than one ocellus diameter from
eye margin; eyes with fine setae, each seta longer than an ommatidium.
Thorax normal for the genus, with hardly any difference between macropterous and brachypterous specimens. Forewing 2.5x as long as broad,
with costal cell shorter than marginal vein; submarginal vein with 2 setae;
basal cell with 3-6 setae, otherwise as in Fig. 30; in brachypterous forms
from Assam, linea calva proximad with only 25 setae. Hindwing (macropterous) about 4.25x as long as broad; marginal fringe slightly longer
than 0.33x of wing width. Mid tibial spur distinctly shorter (about 0.7x)
than basitarsus; tarsal claws unequal, the longer about 1.5x as long as
the shorter one (Fig. 32). Gaster, in carded specimens, nearly a third longer
than thorax, but varies in slide-mounted specimens, 1.38x to nearly 2.Ox
as long as thorax; ovipositor at least slightly protruding, its total length
1.3x as long as mid tibia; second valvifer about 2.Ox as long as third
valvula.
Male. Similar to female, except apex of gaster narrowly rounded and
different antenna; Fl and F2 short, anelliform and F3 about 4.Ox as long
as broad and about 0.66x of clava, F3 and clava with long setae (Fig. 35).
Hosts. Brevicoryne brassicae on cabbage; Lipaphis erysimi on brassicas;
Myzuspersicae on brassicas, Brassica oleracea, Solarium tuberosum; Indet.
aphids on Phaseolus radiatus.
Distribution. India: Assam, Himachal Pradesh, Jammu & Kashmir, Karnataka,
Kerala, Meghalaya, Tamil Nadu, Uttar Pradesh, West Bengal. (Nepal;
Pakistan. Probably cosmopolitan, and 'introduced'into several countries.)
Material examined. See Hayat (1972a, 1981).
Additional material. INDIA: Assam, Haflong, IF, 17-19.iv.1988; Sudhir
Singh. Meghalaya, Shillong, 1M, 13.xi. 1989; M.C. Basha. Kerala, Munnar,
IF, 24.ii.1993; S.B. Zeya. Tamil Nadu, Villupuram, IF, 19.ii. 1993, S.I.
Kazmi.
From USNM coll. INDIA: Karnataka, Bangalore, 2F, vi.1965; IF,
vii.1965, ex B. brassicae on cabbage.
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Comments. A. asychis forms a group of its own, here called asychis-group,
with the characters given in the key. It is apparently not closely related
to any other species, except perhaps A. mariscusae (Risbec) [see Polaszek
& Hayat, 1990b], but that species has TI of gaster large, reduced forewing
without any indication of stigmal vein or linea calva, and propodeum
without the medial triangular 'tooth'.
5. Aphelinus abdominalis (Dalman) (Figs 36-40)
Entedon (Aphelinus) abdominalis Dalman, 1820: 181. Female. Sweden. Type not found,
teste Graham, 1976: 127.

[Ferriere (1965) and Graham (1976) should be consulted for extra-limital
synonymy, notes, characters and keys.]
Other citations. Hayat, 1972a: 56, India rec, key. Hayat, 1986b: 144,
catlg. Mani, 1989: 1089, des.
Female. Length, 1.25-1.40mm Head brown to dark brown, with frons
anteriorly and face mainly yellow, sides of scrobes brown; thorax dark
brown; gaster with TI and ventre yellow to yellow brown, rest of dorsum
brown to dark brown; third valvula brown to dark brown; antenna yellow,
scape yellow-brown; wings hyaline; mid and hind coxae dark brown, rest
of legs largely yellow to yellow-brown, with brown to dark brown infuscation
on upper part of fore femur, most of mid femur and tibia and hind femur
and tibia; last tarsal segments brown. Setae on eyes transparent, others
pale brown.
Details as in figures, but the following may be noted: Frontovertex,
at anterior ocellus, slightly less than 0.33x of head width (13.0:41.0), and
1.33x as long as broad; ocelli, compared to those of asychis, larger,
posterior ocelli separated from both eye and occipital margins by less than
one diameter of an ocellus; POL greater (1.7x) than OAL; eyes densely
setose, setae pale, each longer than an ommatidium. Antenna as in Fig.
36. Thorax normal for the genus. Forewing about 2.25x as long as broad;
venation and setation as in Fig. 38. Hindwing about 3.2x as long as broad,
with short (about 0.17x of wing width) marginal fringe. Tarsal claws appear
slightly unequal in length. Gaster longer (1.2-1.3x) than thorax; ovipositor
1.3x as long as mid tibia; second valvifer 2.25x as long as third valvula.
Male. Unknown from India, but is similar to female; antenna with F2
longer than Fl, and F3 about 2.Ox as long as broad (Fig. 37).
Host. Indet. aphids on Phaseolus radiatus.
Distribution. India: Jammu & Kashmir. (Pakistan. Probably cosmopolitan.).
Material examined. See Hayat (1972a). No additional material was collected.
Comments. The relationships of A. abdominalis with other species of the
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subgenus are not very clear. Though it shares certain characters (presence
of a single line of setae on ventral surface of costal cell; posteriorly
completely closed linea calva; short mid tibial spur) with asychis, it
appears close to the nepalensis-group of species, but differing from that
group mainly by the presence of a single line of setae on ventral surface
of costal cell and shorter mid tibial spur. For the present, I place it in
a separate group, the abdominalis-gioup.
6. Aphelinus humilis Mercet (Figs 41-43)
Aphelinus humilis Mercet, 1928a: 240. Female. Spain, Madrid, Cercedilla. Type not
found, teste Graham, 1976: 130.

Other citations. Ramaseshiah & Dharmadhikari, 1969: 162, India rec.
Hayat, 1981: 462, India rec. Hayat, 1986b: 145, catlg. Mani, 1989: 1090,
•as sp. incertae sedis[\].
Female. Length, 1.25mm Head yellow, occiput above pale brown;
thorax black; gaster mainly yellow to pale yellow brown, with TIII-VII
dark brown; third valvulae brown; tip of mandible light reddish brown;
antennal scape yellow, pedicel and flagellum light yellow brown; wings
hyaline; legs including coxae yellow as head, hind coxae except apical
fourth, black; mid tibial apex light brown; hind tibiae infuscate brown in
about distal half or more; fore tarsi and hind tarsal segments 2-4 pale
brown, last tarsal segments of all legs and basitarsus of hind leg dark brown
to infuscate brown. Setae on head and thorax dark and prominent, like
bristles; eyes densely setose, setae pale brown and each clearly longer than
an ommatidium.
Structural details as in figures, but the following may be noted: Head,
in front view, 1.2x as broad as high; frontovertex, at narrowest, 0.33x of
head width, but at anterior ocellus, 0.4x of head width; ocelli large,
posterior ocelli not more than 0.5 diameter of an ocellus from both eye
and occipital margins. Scape 1.25x as long as minimum width of frontovertex,
otherwise as in Fig. 41. Forewing 2.25x as long as broad, rest as in Fig.
42. Hindwing broad as in abdominalis, about 3.4x as long as broad;
marginal fringe about 0.20x of wing width. Mid tibial spur subequal in
length to basitarsus; tarsal claws appear unequal. Ovipositor about 1.37x
as long as mid tibia; second valvifer 2.5x as long as third valvula.
Male. Similar to female in colour and other details, except for longer
F3 and presence of sensory plate on scape (in the available specimen, one
antenna and a flagellum were lost during mounting).
Host. Macrosiphum sp. on Rosa sp.
Distribution. India: Kerala, Uttar Pradesh, West Bengal. (Palaearctic;
Neotropical).
Material examined. See Hayat (1981).
Additional material. INDIA: Kerala, Turner's Valley, IF, 24.ii. 1993;
M.S. Pradhan & party, Eravikulam N.P. Survey (WRS, ZSI). Munnar, 1M,
24.ii.1993; S.I. Kazmi.
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Comments. In spite of the colour of the head and the legs, A. humilis
belongs to the 7wa//-group of species. It differs from mali and related
species mainly in having the head and legs largely yellow. It differs from
megadontus sp. nov. and nepalensis Hayat in having only a few setae
proximad of the linea calva and the latter being open posteriorly.
7. Aphelinus megadontus sp. nov. (Figs 47-49)
Female. Length, 1.54mm (Holotype). Head golden yellow, occiput
reddish brown with a nearly black cross-band above separated from the
rest of the reddish-brown area by a narrow yellow band; mandibles reddish
brown; thorax, petiole and gaster black, slightly shiny; ovipositor sheaths
yellow brown; scape yellow, pedicel and flagellum yellow-brown; forewing with a pale brown, roughly triangular, infuscation behind marginal
vein, proximally the infuscation fades to yellow and distal margin of
infuscation somewhat rounded; hindwings hyaline; legs golden yellow as
frontovertex, with hind coxae black; hind tibiae, except base, dark brown
to nearly black; hind basitarsus dark brown in about proximal threequarters; fore and mid tibiae distally faintly yellow-brown; last tarsal
segments brown. Setae all dark brown.
Head dorsum about 3.Ox as broad as long (41.0:14.0); frontovertex, at
anterior ocellus, two-fifth of head width (16.0:41.0), and slightly broader
than long (16.0:14.0); ocellar triangle with apical angle obtuse, posterior
ocelli slightly less than one diameter of an ocellus from both eye and
occipital margins; head, in front view, distinctly broader than high (Fig.
48); mouth fossa about 0.75x of frontovertex width. Mandibles large with
ventral tooth distinctly larger and pointed. Antenna as in Fig. 47 (flagellum
shrunken in the type).
Thorax normal for the genus, except axillae not extending caudad
beyond first pair of scutellar setae. Forewing large, slightly more than 2.Ox
as long as broad (64.0:28.5-30.0), rest as in Fig. 49. Hindwing 4.25x as
long as broad. Mid tibial spur nearly as long as basitarsus; hind tibial spur
relatively longer, a little more than 0.5x of basitarsus.
Petiole plus gaster slightly shorter than thorax; in the slide-mounted
paratype, third valvulae broken off, but these should be slightly more than
one-third of second valvifers; second valvifer shorter than mid tibia (23.0:34.0).
Male. Unknown.
Hosts. TEpipemphigus sp.; indet. aphids in galls of poplar.
Distribution. India: Sikkim.
Material examined. HOLOTYPE, female, INDIA: Sikkim, Lachung, 12.x.
1960, ex lEpipemphigus sp. (det. V.F. Eastop). PARATYPE, IF, same
locality except coll. June 1960, on aphid in galls on poplar plant. (BMNH).
Comments. This new species differs from nepalensis Hayat (1991) in
having a normal head shape with normally convex malar space, large
mandibles with ventral tooth large and distinctly separated from the middle
tooth, relatively shorter ovipositor which is apparently not longer than the
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mid tibia, and in having legs and head largely golden yellow. [Head,
sometimes sides of thorax and at least apical three terga of gaster yellow;
head, in front view, with the malar space almost flat and strongly converging to mouth; mandibles of normal type; and ovipositor about 1.5x
as long as mid tibia, in nepalensis.]
8. Aphelinus sharpae sp. nov. (Figs 44-46)
Female. Length, 0.9-1.Omm Head and thorax dark brown to nearly
black, gaster dorsum infuscate brown with distal 2-3 terga pale yellow
brown to yellow, ventre largely pale yellow or yellow brown; antenna
pallid to white; wings hyaline; all coxae dark brown; fore and mid tibiae,
except bases and apices, pale brown; hind tibiae and hind basitarsi brown;
hind femora pallid white; fore and mid femora variable, either more or
less completely pallid white or with a brown patch.
Frontovertex broad, 0.40-0.46x of head width; POL:OOL:OCL:OAL,
44.0:10.5:5.0:24.0, posterior ocelli about one ocellus diameter to eye
margin, about half diameter to occipital margin; eyes densely setose, setae
fine. Antenna as in Fig. 44, F3 quadrate to slightly longer than broad.
Forewing 2.11-2.16x as long as broad; setation as in Fig. 45; linea calva
proximad with 21-31 setae (n=13); a seta always present behind junction
of submarginal vein and parastigma (3 setae in one wing). Hindwing 3.753.90x as long as broad; marginal fringe about 0.25x of wing width.
Ovipositor 1.3-1.4x as long as mid tibia; second valvifer about 2.Ox
(1.76-2.14x, n=7) as long as third valvula.
Male. Length, 0.82mm. Similar to female, except for the antennae and
completely brown gaster. Frontovertex 0.46-0.48x of head width. Antenna
as in Fig. 46, scape about 3.Ox as long as broad, F3 about 1.5x as long
as broad; flagellum with long setae.
Host. Unknown.
Distribution. India: Assam, Meghalaya.
Material examined. HOLOTYPE, female (on slide, under left side coverslips), 13F, 3M, PARATYPES: INDIA: Assam, Haflong, 17-19.iv.1988;
S. Singh. Holotype in BMNH, rest of material in HC and BMNH.
The following specimen is not included in the type series: INDIA:
Meghalaya, Shillong, IF, 30.iv.1988; S. Singh.
Comments. The relationships of this species are not very clear. The dark
coxae, brown tibiae (except ends), pale brown patches on fore and mid
femora, and the posteriorly open linea calva of the forewing places this
species in the mali group, and in that group it is probably close to chaonia.
It, however, differs from that species in the pallid to white antennae, brown
or yellow-brown gaster with pale apex and ventre, in the generally lesser
number of setae proximad of the linea calva, and in longer F3 of male.
The specimens in which the leg colour is 'faded' appear close to varipes
and related species (desantisi, albipodus). It differs from albipodus in
colour of gaster, and relatively broader frontovertex, and the posteriorly
open linea calva of forewing. It is also close to A. engaeus Prinsloo &
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Neser (1994), but that species has TI and Til of gaster yellow, rest of terga
suffused with brown; fore coxae pale; pedicel 0.4x of scape; lesser number
of setae proximad of the linea calva and these arranged as in mali; and
male pedicel distinctly shorter than F3, and antenna with scape and pedicel
yellowish white and flagellum dark or entire antenna dusky.
ETYMOLOGY. The specific name is derived from the Nepalese word
sharpa which means an inhabitant of the east = eastern.
9. Aphelinus gossypii Timberlake (Figs 59-61)
Aphelinus gossypii Timberlake, 1924: 408. Female, male. U.S.A., Hawaii, Honolulu
(BPBM), paratypes in USNM, examined.
Aphelinus kashmiriensis Hayat, 1972a: 50. Female, male. India, Srinagar (ZSI), paratypes
in HC. Synonymy by Hayat & Fatima, 1992: 106.

[See Hayat et al (in prep.) for extra-limital synonymy.]
Other citations. Lai & Siddiqui, 1953: 14, India rec. Narayanan et al,
1967: 206, [?]India. Hennessey, 1981: 372, Insectary stock
at Riverside (U.S.A.) from India. Hayat, 1986b: 145, catlg. Mani, 1989:
1087, des. kashmiriensis. Hayat & Fatima, 1992: 106, tax., India rec.
Female. Length, 0.75-1.00mm, rarely up to 1.25mm. Head and thorax
dark brown, gaster dorsal pale brown to dark brown with base (TI, or
TI+TII) and usually ventre pale yellow to white; third valvulae pale brown
to yellow-brown; antenna white to yellow, scape sometimes in basal half
to two thirds, brown; pedicel sometimes pale brown to brown, also flagellum may be yellow-brown; wings hyaline; legs largely dark brown, with
trochanters varying from white to pale brown; base and apical third of fore
femur, largely fore tibia (which may be infuscate pale brown in basal half
or so), base and apical third or so of mid tibia, base of hind tibia, tarsi
except brown last segments and hind basitarsus (which may be dark brown),
pale yellow to white.
Head dorsum about 2.Ox as broad as long; frontovertex, at anterior
ocellus, about 0.4x of head width and slightly (1.17x) longer than broad;
POL:OOL:OCL:OAL, 13.0:3.0:2.0:8.0, posterior ocelli slightly less than
one ocellus diameter from eye margin and less than this from occipital
margin. Antenna as in Fig. 59; there is some variation dependant up on
size of the specimen, but F3 nearly always quadrate to slightly broader
than long. Forewing venation and setation as in Fig. 60. Gaster (normal)
about as long as thorax; ovipositor about 1.2x (1.18-1.31x) as long as mid
tibia, in larger specimens 1.12x as long as mid tibia; second valvifer about
2.Ox (1.84-2.33x) as long as third valvula.
Male. Length, 0.62-0.85mm Similar to female, except as follows:
Frontovertex broader, 0.45x of head width. Scape somewhat broader, about
3.5x as long as broad, with the usual sensory plate (Fig. 61).
Hosts. Aphis gossypii, on Lagenaria vulgaris, guava; Aphispomi on Pyrus
malus; Brachycaudus helichrysi [=Rhopalosiphum padi] on peach and
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plum; indet. aphids on papaver and other plants. Also [?] Platyptilia
pusillidactyla. [Part of these host records are based up on the material
examined and briefly mentioned in Hayat & Fatima, 1992.]
Distribution. India: Andaman & Nicobar, Andhra Pradesh, Assam, Bihar,
Jammu & Kashmir, Karnataka, Kerala, Meghalaya, Orissa, Tamil Nadu,
Uttar Pradesh. (Nepal; Pakistan. Nearly cosmopolitan in the Old World
tropics.)
Material examined.See Hayat (1972a) and Hayat & Fatima (1992).
Additional material: INDIA: Meghalaya, Shillong, IF, 13.xi.1989; M.C.
Basha. Tamil Nadu, Kodai Kanal, IF, 22.ii.1993; S.B. Zeya & S.I. Kazmi.
Karnataka, Brindawan Gardens near Mysore, 1M, 7.Hi.1993; S.B. Zeya;
Bangalore, IF, 8.iii.l993; S.B. Zeya; IF, 5M, 9.iii.l993; S.B. Zeya & S.I.
Kazmi. Orissa, Puri,Sakigopal, IF, 20.ii. 1994; S.B. Zeya. Bihar, Jamshedpur,
2F, 26.ii.1994; S.B. Zeya & S.I. Kazmi. Andaman & Nicobar, Car Nicobar,
IF, 1M, 5.iv.l991; M.C. Basha.
Comments. This is a well-known species closely related to mali and
basilicus, but differs mainly by the relatively shorter and quadrate F3 in
both sexes, and generally pale colour of the antennae in female and of
male flagellum. It differs fiomparamali Zehavi & Rosen (1988) by having
the ovipositor longer than mid tibia and only base of gaster (TI or TI+II)
pale, and in colour and dimensions of the flagellar segments in both sexes.
It is extremely close to the recently described Chinese species, spiraecolae
Evans & Schauff (in Evans et al, 1995), but at once differs by the dark
colour of the legs. It may be noted that in the absence of males, it may
be difficult to separate gossypii from mali, but in such cases the relative
lengths of the ovipositor and the mid tibia may prove useful (see key to
species).
10. Aphelinus mali (Haldeman) (Figs 50-54, 838, 876, 879)
Eriophilus mali Haldeman, 1851: 131. Female, male. U.S.A., ?Pennsylvania. [Types?].
Aphelinus mali (Haldeman): Howard, 1881: 356.

[See Ferriere (1965), Nikol'skaya & Yasnosh (1966), Graham (1976), and
Hayat et al (in prep.) for extra-limital synonymy, notes, redescriptions and
keys.]
Other citations. Pruthi & Mani, 1940: 26, biol. Khan & Khan, 1941: 446,
introd. in Punjab from England. Khan, 1942: 97, introd. in the Punjab Hills.
Singh, 1942: 600, ?established in the Kumaon (U.P.). Anonymous, 1942:
report of estbmt. in Shimla and Kulu. Cherian, 1942: 14, released in
Coonoor. Agarwal, 1964b: 331, India rec, des. Chacko, 1967: 298, estb.
in Shillong. Sankaran, 1967: 216, India rec, host. Narayanan et al, 1967:
234, Canadian and South African strains introd. by CIBC in Lachung (north
Sikkim) and Shillong. Ramaseshiah & Dharmadhikari, 1969: 163, India
rec, hosts. Hayat, 1972a: 50, India rec, key. Palaniswami & Pillai, 1980:
830. Hayat, 1986b: 145, catlg. Mani, 1989: 1085-1087, des.
Female. Length, about 1.0mm Head and thorax dark brown to black;
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gaster dark brown with TI white to yellow; third valvulae brown to dark
brown; radicle and scape dark brown, pedicel dark brown, rarely pale
brown; flagellum yellow, rarely funicle yellow-brown; wings hyaline; legs,
including coxae, dark brown with white to pale yellow as follows: apex
of fore femur, largely fore tibia (which is pale brown in basal half or so),
mid trochanter, base of mid femur, base and apex or apical fifth of mid
tibia, hind trochanter and femur, base of hind tibia, tarsal segments 1-4
of fore and mid legs, 2-4 of hind leg, and mid tibial spur; last tarsal
segments pale brown; hind basitarsus dark brown or infuscate. Setae on
head and thorax dark brown, those on eyes pale brown.
Head dorsum slightly more than 2.Ox as broad as long; frontovertex,
at narrowest, slightly more than 0.4x of head width and about one-tenth
longer than broad; POL, 8.0; OAL, 4.5; posterior ocelli less than one
ocellus diameter from eye margin and less than 0.5 diameter from occipital
margin; eyes densely setose, rest as in Fig. 52. Antenna as in Fig. 50; F3
usually slightly longer, occasionally quadrate. Forewing about 2.2x as long
as broad; otherwise, venation and setation as in Fig. 51. Hindwing 3.6x
as long as broad; marginal fringe 0.2x of wing width. Ovipositor 1.51x
(1.42-1.67x, n=13) as long as mid tibia; second valvifer 2.05x (1.8-2.2x,
n=12) as long as third valvula.
Male. Length, ca 0.9mm Similar to female in colour and other details
except as follows: Frontovertex broader, 0.46-0.50x of head width, and
slightly broader than long. Scape and pedicel dark brown, F1 and F2 brown
or yellow-brown, rest of flagellum yellow; F3 always distinctly (about
1.5x) longer than broad though slightly shorter than pedicel; scape broader,
and with the usual sensory area (Fig. 53).
Hosts. Aphis gossypii; A. spiraecola; Eriosoma lanigerum on apple; Myzus
persicae. [?] Aspidiotus destructor.
Distribution. India: Andhra Pradesh, Himachal Pradesh, Jammu & Kashmir, Karnataka, Kerala, Meghalaya, Sikkim, Tamil Nadu, Uttar Pradesh,
West Bengal. (Cosmopolitan).
Material examined. See Hayat (1972a).
Additional material: INDIA: Karnataka, Bangalore, 1M, ex Aphis gossypii
on cotton, CIBC-IS (BMNH). W. Bengal, Maithun Dam, 1M, 14.ii.1994;
S.I. Kazmi.
Comments. This is virtually a cosmopolitan species, introduced into several
countries for the control of the Woolly Apple aphis, Eriosoma lanigera
(Hausmann). It is now known to be polyphagous, recorded from several
aphid species throughout the world (see, for instance, the extensive references given in De Santis (1948), Peck (1963), Kalina & Stary (1976),
and other recent catalogues). How much of this published literature was
based up on the correct identification of the species can not now be
determined. For instance, there is the possibility of more than one biological/morphological species masquerading under the name mali. Some
of these records may actually prove to be misidentifications for gossypii,
paramali, basilicus sp. nov., and probably some undescribed species.
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A. mali is related to gossypii, paramali, spiraecolae and basilicus (all
placed here in /na//-group) but differs from all these species by a combination of characters pertaining to the lengths of ovipositor and mid tibia,
relative dimensions of F3, and colour of antenna.
11. Aphelinus basilicus sp. nov. [Fatima & Hayat] (Figs 55-58)
Female. Length, 0.91mm (Holotype). Body dark brown to black with
base of gaster (TI) white to yellow; ovipositor sheaths dark brown; scape
yellow to pale brown with apical third pale, pedicel and flagellum infuscate
brown; wings hyaline; legs including coxae dark brown; bases and apices
of mid tibiae, and hind femora completely white; fore tibiae white to pale
yellow, or slightly infuscate in basal half; fore and mid tarsi pale, basitarsus
of hind leg infuscate.
Head dorsum 2.3-2.5x as broad as long, frontovertex about 0.45x of
head width and nearly a sixth as broad as long, and slightly broader than
scape length (1.2-1.3x); ocelli in about a right-angled triangle, posterior
ocelli about one ocellus diameter or slightly less, to eye margin and about
0.5x diameter to occipital margin. Antenna as in Fig. 55; F3 at least slightly
longer than broad, clava nearly as long as to very slightly shorter than
pedicel plus funicle.
Forewing 2.2-2.3x as long as broad, with venation and setation as in
Fig. 56. Hindwing about 4.5x as long as broad, marginal fringe one-third
of wing width.
Gaster slightly longer than thorax; ovipositor almost subequal to or very
slightly (1.05-1.14x) longer than mid tibia; second valvifer less than 2.Ox
(1.5-1.85x, in one specimen, 2.Ox) as long as third valvula.
Male. Length, 0.75mm. Similar to female, except gaster occasionally
completely dark brown. Frontovertex 0.46-0.50x of head width and distinctly (1.25x) broader than long. Antenna infuscate brown; F3 distinctly
longer than broad and with long setae (Fig. 58).
Hosts. Indet. aphids on Ocimum basilicum, Lantana camara and 'okra'.
Distribution. India: Andhra Pradesh, Assam, Bihar, Goa, West Bengal.
(Sri Lanka; Bangladesh).
Material examined. HOLOTYPE, female, 15F, 13M,PARATYPES: INDIA:
Andhra Pradesh, Guntur, 16.V.1969, ex aphids on Ocimum basilicum;
M. Hayat. Holotype, IF, 1 M, paratypes in BMNH; rest of the material
in HC.
Additional material examined, but not included in the type series:
From Hayat coll.: 9F, 5M, with same data as holotype. INDIA: Goa,
Vasco-da-Gama, 2F, 1M, 2.xi.l967, ex aphids on Lantana camara; M.
Hayat. Assam, Kaziranga, 3F, 7.xi.l987; S. Singh. Bihar, Ramgarh, 2F,
l.iii.l994;S.B.Zeya&S.I.Kazmi. W.Bengal, Maithun Dam, IF, 14.ii. 1994;
S.B. Zeya.
From BMNH coll.: SRI LANKA: Mahallluppallama, 2F, 1M, 15.V.1963,
Dry Zone Res. Stn., ex aphids, CIE coll. No. 18979. BANGLADESH:
Dacca, 3F, 1960, ex aphids on guava, CIE coll. No. 17382. INDIA: 'from

Aphelinus

43

Calcutta Univ.', 2F, 1M, on okra, CIE 18157, "Aphelinus gossypii Timberlake
det. A. Polaszek 1986".
Comments. A. basilicus is close to and may be confused for mali. However,
taking into account the characters of the specimens of mali recorded from
the Woolly aphis as typical representatives of this species, the new species
differs consistantly in at least the following three characters: pedicel and
flagellum infuscate brown; F3 in female quadrate to only slightly longer
than broad; ovipositor subequal in length to mid tibia; and male antenna
completely infuscate brown.
A. basilicus is also extremely close to paramali Zehavi & Rosen (1988),
but the latter species is characterized as follows: scape dark, flagellum
yellow; at least TI and Til of gaster yellow; mid tibial spur 0.8x of mid
basitarsus; and F3 in male 2.Ox as long as broad. [I have seen 2F, 2M of
paramali received from Dr A. Polaszek, and labelled, "Israel, Eshtaal,
vi.1984, ex A. gossypii on P. malus det. Zehavi, 1991".]
12. Aphelinus acuminatus sp. nov. (Figs 62-66)
Female. Length, 1.15mm (Holotype, before mounting it on a slide).
A slender and elongate species with a long ovipositor and apically pointed
gaster, and longer legs.
Body dark brown to nearly black with gasteral terga VI and VII and
distal half of V, pale yellow; ovipositor sheaths pale yellow; antenna pale
yellow; wings hyaline, forewing with a light yellow infuscation behind
marginal vein; legs, including fore and mid coxae, yellow; hind coxae dark
brown; mid tibia except base, pale brown; hind tibia, except base, dark
brown; hind basitarsus pale.
Head distorted in the slide mounted holotype, but frontovertex appears
slightly broader than dorsal eye width; eyes densely setose. Antenna as
in Fig. 64.
Thorax with the usual setation and sculpture; axillae not extending
caudad beyond first pair of scutellar setae (Fig. 62). Forewing slightly more
than 2.3x as long as broad; marginal fringe one-tenth of wing width;
otherwise as in Fig. 65. Hindwing 4.Ox as long as broad; marginal fringe
about 0.25x of wing width. Mid tibial spur distinctly shorter (0.79x) than
basitarsus.
Petiole plus gaster longer than thorax (41.0:33.0); gaster with apex
acuminate; ovipositor extending from base of Til and distinctly exserted
at apex (Fig. 62); ovipositor 1.5x as long as mid tibia; second valvifer
2.Ox as long as third valvula.
Male. Length, 0.90-0.93mm. Body completely dark brown, except last
tergum of gaster which is pale; scape pale brown, rest of antenna yellow.
Antenna as in Fig. 66.
Host. Indet. aphids on Polygonum sp.
Distribution. India: Meghalaya.
Material examined. HOLOTYPE, female (on slide), INDIA: Meghalaya,
'Upper Shillong', January 1965, ex aphid on Polygonum sp. CIBCIS-11
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(BMNH). 2 M, PARATYPES, same data as holotype but with CIBCIS,
numbers 12 and 13 (BMNH).
Comments. The new species is apparently very close toflaviventris Kurdjumov,
but differs in the colour of the gaster; the long and cylindrical scape; third
valvula long, 0.5x of second valvifer; and mid tibial spur distinctly shorter
than basitarsus. [\nflaviventris, gaster more or less completely yellow with
apex brown; scape about 5.Ox as long as broad; third valvula about onethird of second valvifer; and mid tibial spur about as long as basitarsus;
based on the redescription given by Chervenenko, 1990.]
13. Aphelinus varipes (Foerster) (Figs 67-70)
Myina varipes Foerster, 1841: 45. Female. Germany, Aachen. Lectotype female designated by Graham, 1976: 133 (NHV), examined.
[Ferriere (1965), Graham (1976) and Hayat et al (in prep.) should be
consulted for synonymy, notes, descriptions and keys.]
Female. Length, 0.75-1.00mm Body dark brown to black; TI of gaster
sometimes paler than other terga; third valvulae brown to dark brown;
scape and pedicel or only scape brown or infuscate brown, flagellum yellow
to yellow brown; wings hyaline; legs largely pale yellow to nearly white,
hind coxae dark brown to black; fore and mid coxae brown; hind tibiae
variable, usually infuscate brown; sometimes mid tibiae infuscate; fore
tibiae rarely lightly infuscate dorsally; last tarsal segments brown.
Head dorsum 2.6-3.Ox as broad as long; frontovertex 0.4-0.45x of head
width, and slightly broader than long (1.1-1.3x); posterior ocelli about one
ocellus diameter, or slightly more, to eye margins, less than one diameter
to occipital margin; head, in front view, as in Fig. 68. Antenna as in Fig.
67; F3 very slightly broader than long to slightly longer than broad. Thorax
normal. Forewing venation and setation as in Fig. 69, but there is some
variation in dimensions, and number of setae proximad of linea calva; linea
calva at least partly closed posteriorly (but see comments). Gaster longer
than thorax; ovipositor 1.5-1.7x as long as mid tibia; second valvifer 2.42.6x as long as third valvula, the latter distinctly (1.4-1.5x) longer than
mid basitarsus.
Male. Length, 0.55-0.80mm Similar to female in colour except as
follows: Flagellum yellow or light yellow-brown; F3 at least quadrate, and
in larger specimens nearly 1.4x as long as broad (Fig. 70).
Hosts. Unknown for Indian material.
Distribution. India: Andhra Pradesh, Assam, Bihar, Orissa, Tamil Nadu,
Uttar Pradesh, West Bengal. (Nepal; Afrotropical; Palaearctic).
Material examined. INDIA: Bihar, Gaya, 14F, 72M, 31.xii.1991; 8F, 8M,
4.i.1992; Gaya, Divizen, 5F, 10M, 24.x.1992; Ranchi, 2F, 9M, 27.ii. 1994;
all S.B. Zeya. Orissa, Puri, Sakigopal, IF, 1M, 19.ii.1994; S.B. Zeya. W.
Bengal, Santiniketan, 4F, 15.ii.1994; S.I. Kazmi. Assam, Baradul, 3F,
17.V.1986; Guwahati, IF, 18.V.1986; Itanagar, IF, 28.iv.1988; all S. Singh.
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Uttar Pradesh, Mussoorie, 1M, 11-12.iv.1978, M. Verma. Tamil Nadu,
Villupuram, 23F, 5M, 19. ii.1993; S.B. Zeya & S.I. Kazmi; Kodai Kanal,
3F, 21.ii.1993; S.B. Zeya & S.I. Kazmi; Sri Rangapatam, 2M, 7.iii. 1993;
S.I. Kazmi. Andhra Pradesh, Guntur, Sangam Jagallamudi, 1M, 11.ii.1993;
S.B. Zeya & S.I. Kazmi.
Comments. This is a well-known and apparently easily recognizable among
species of Aphelinus, and can be identified by the key characters given
by Graham (1976). However, I have studied specimens from several Indian
States (Karnataka, Tamil Nadu, Uttar Pradesh, Bihar, Goa) collected mostly
along with the material listed above, but which consistently differ from
varipes in having the frontovertex narrow, about 0.33x of head width in
both sexes; antenna in female completely pallid to white; in some the linea
calva completely open posteriorly; and forewing with a distinct infuscation
behind marginal vein. These specimens may represent an undescribed
species, or more likely, variant of varipes.
14. Aphelinus lankaensis Hayat (Figs 71-74)
Aphelinus lankaensis Hayat, 1994b: 38. Female, male. Sri Lanka, Maha Illuppallama
(BMNH).

Female. Length, approx. 1.00mm (Holotype from Sri Lanka, 0.85mm).
Head, thorax and gaster dark brown to nearly black, base of gaster (TI+II)
pale yellow; antenna lightly infuscate pale yellow-brown; wings hyaline,
forewing with a very pale, diffuse infuscation; legs pale yellow to white,
with mid coxa, except apex, hind coxa, and mid and hind tibiae, dark brown;
fore tibia and apex broadly of mid femur pale brown; all tarsi brown.
(Colour noted before mounting the specimen on slide.)
Frons shrunken, but appears 0.37x of head width at anterior ocellus;
posterior ocelli separated from both eye and occipital margins by less than
one ocellus diameter; eyes densely setose, setae brown, each clearly longer
than an ommatidium. Antenna as in Fig. 71. Forewing 2.2x as long as broad;
venation and setation as in Fig. 72. Hindwing nearly 4.5x as long as broad;
marginal fringe nearly one-third (0.29x) of wing width. Mid tibial spur
about as long as shorter side of basitarsus. Gaster a quarter longer than
thorax; ovipositor extending from base of Till and nearly as long as mid
tibia; second valvifer 2.6x as long as third valvula. [In the original description an error was made in the measurements of third valvula length;
it should be 5.25, not 7.0].
Male. Unknown from India. The male from Sri Lanka resembles the
female except for the smaller size and (as usual) the presence of a sensory
area on the scape.
Hosts. Unknown from India. [Indet. aphids in Sri Lanka].
Distribution. India: Karnataka. (Sri Lanka).
Material examined. See Hayat (1994b). No additional material was collected.
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Comments. This species is extremely close to desantisi, and nearly impossible
to separate it from dark forms of that species without measuring the relative
lengths of the mid tibia and ovipositor. The ovipositor in desantisi is
always about a fifth longer than mid tibia.
The above description is based on the Indian specimen which is larger
in size compared to the type from Sri Lanka. It differs from the holotype
in having setae on the eyes longer, greater number of setae proximad of
the linea calva, and slight difference in the relative lengths of the second
valvifer and third valvula, second valvifer about 2.4x as long as third
valvula in the holotype.
15. Aphelinus desantisi Hayat (Figs 75-79, 897, 914, 915)
Aphelinus desantisi Hayat, 1972a: 52. Female, male. India, Jassowal (ZSI), paratypes
in HC.

Other citations. Hayat, 1986b: 145, catlg. Mani,1989: 1088, des.
Female. Length, 0.8-1.0mm Head and thorax dark brown to nearly
black, frons and face in some specimens brownish yellow; gaster brown
to dark brown, with base (TI or TI+II) and proximal half or so of ventre
pale yellow to white, apical half of ventre brown or yellow-brown; antenna
yellow to white, or yellow brown, or scape and pedicel brownish and
flagellum pale yellow; wings hyaline, forewing with a faint infuscation
behind venation in some specimens; legs pale yellow to white, with brownish
to dark brown as follows: only a patch or proximal 0.66x of mid coxa,
proximal 0.50-0.75x of hind coxa, sometimes distal end of mid femur and
occasionally also of hind femur; nearly whole of mid and hind tibiae; tarsal
segments 2-4 white, 5th pale brown, in some hind basitarsus brown.
Head dorsum 2.Ox as broad as long; frontovertex narrow, 0.33x of head
width, and about 1.5x as long as broad; head, in profile, antero-posterior
length about 0.73x of height; anterior ocellus forming a right angle with
other ocelli, posterior ocelli slightly less than one ocellus diameter from
both eye and occipital margins; head, in front view as in Fig. 76. Antenna
as in Fig. 75; scape 4.5x to nearly 5.Ox as long as broad. Forewing 2.25x
as long as broad; venation and setation as in Fig. 77; setae proximad of
linea calva varying from 30 to 50. Gaster slightly longer than thorax;
ovipositor about 1.2x as long as mid tibia (1.10-1.23x, n= 12); second
valvifer about 2.1x (1.9-2.27x, n= 10) as long as third valvula.
Male. Similar to female, except as follows: Head dorsum about 2.5x
as broad as long; frontovertex 0.4x of head width and a little broader than
long; ocellar triangle with apical angle slightly obtuse. Scape 3.0-3.25x
as long as broad; F3 quadrate to broader than long, apex of clava oblique
(Fig. 79).
Hosts. Longuingius sacchari, on Sorghum vulgare; indet. aphids on S.
vulgare, Saccharum officinarum, Citrus spp.
Distribution. India: Karnataka, Meghalaya, Nagaland, Punjab, Rajasthan,
Uttar Pradesh.
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Material examined. See Hayat (1972a).
Additional material. INDIA: Uttar Pradesh, Aligarh, 4F, 3M, x.1967,
ex aphids on S. vulgare; Shujauddin. Nagaland, IF, 2M, 1985; G.A.
Tripathi, No.31, ex aphids, CIE.A 17477 (BMNH). Meghalaya, Shillong,
1M, 13.xi.1989; M.C. Basha.
Comments. A. desantisi appears related to albipodus and varipes; it differs
from both in the narrow frontovertex which is 0.33x of head width and
about 1.5x as long as broad. It differs from albipodus in having both mid
and hind tibiae usually infuscate brown to dark brown, and in the quadrate
to broader than long F3 in both sexes. From varipes it differs in the relative
dimensions of F3 in both sexes, and also in the basally yellow to white
gaster. (See key for further characters.)
16. Aphelinus albipodus Hayat & Fatima (Figs 80-84)
Aphelinus albipodus Hayat & Fatima, 1992: 103. Female, male. India, Guntur (BMNH),
paratypes in HC.

Other citations. Ramaseshiah & Dharmadhikari, 1969: 158, biol., India
rec. Hayat, 1972a: 52, India rec, key. Hayat, 1986b: 145, catlg. Mani,
1989: 1088, des. All as flavipes or Iflavipes: misidentifications.
Female. Length, 0.8-1.0mm Head and thorax dark brown to nearly
black; gaster brown to dark brown, with TI (sometimes, TI+ part of Til)
pale yellow to white, sometimes distal terga brown; ventre in anterior half
or less pale yellow to white; third valvulae brown; antenna pale yellow
to white, occasionally scape and clava pale brown, flagellum sometimes
pale yellow brown; wings hyaline, forewing rarely with a very faint infuscation
behind marginal vein; legs largely pale yellow to white; hind coxae largely
dark brown; fore coxae pale yellow to white, to pale brown at base, rarely
pale brown; mid coxae variable, brown with pale ends to white with base
brown; hind tibiae occasionally infuscate brown; last tarsal segments
brown.
Head dorsum slightly more than 2.Ox to nearly 2.5x as broad as long;
frontovertex, at narrowest, 0.4x of head width and usually at least slightly
longer than broad; ocellar triangle with apical angle slightly obtuse, posterior
ocelli separated from eye margin by about one ocellus diameter, or slightly
less; eyes setose. Antenna as in Fig. 80; scape 4.5-5.Ox as long as broad;
F3 usually slightly longer than broad, rarely quadrate; clava slightly
shorter than to nearly as long as pedicel plus funicle. Forewing 2.3-2.4x
as long as broad; linea calva at least partly closed posteriorly and proximad
with 25-40 setae in one complete and 2-3 incomplete lines. Ovipositor 1.41.5x as long as mid tibia; second valvifer 2.2-2 As. as long as third valvula.
Male. Length, 0.63-0.95mm Similar to female, except as follows:
Frontovertex 0.47-0.50x of head width. Antenna with scape brown to dark
brown, pedicel pale yellow to pale brown, flagellum pale yellow to white
or pale yellow brown. Antenna as in Fig. 84; F3 at least slightly more
than 1.25x as long as broad, usually 1.5x as long as broad. Gaster usually
with base yellow, rarely completely brown to dark brown.
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Hosts. Aphis fabae on Solarium nigrum; A. gossypii on Abelmoschus
esculentus, Capsicum sp., Coriandrum sativum, Cucurbita sp., Gossypium
sp., Solarium melongena; A. spiraecola on Eupatorium sp. A. citricola;
Brevicoryne brassicae on cabbage; Lipaphis erysimi on brassicas; Myzus
persicae on Sorghum vulgare, Zea mays; indet. aphids on: Cajanus indicus,
Sesbania sp., Vigna catjung, Bacopa moniera, cotton, maize, and groundnuts.
Distribution. India: Andhra Pradesh, Assam, Goa, Himachal Pradesh,
Jammu & Kashmir, Karnataka, Kerala, Meghalaya, Punjab, Tamil Nadu,
Uttar Pradesh, West Bengal. (Pakistan; Paraguay; Taiwan).
Material examined. See Hayat & Fatima (1992).
Additional material. From Hayat coll.: INDIA: Uttar Pradesh, Aligarh,
4F, 14M, ex A. fabae on Solarium nigrum; Shujauddin; 10F, 2M, iii.1980;
M. Hayat; 2F, 1M, 18.iii.1980; M. Hayat & M. Verma; 4F, 1M, 4.iv.l986;
M. Hayat. Tamil Nadu, Mahabalipuram, 3M, 16.ii.1993; S.I. Kazmi; Villupuram,
IF, 19.ii.1993; S.I. Kazmi; Kodai Kanal, 5F, 22.ii. 1993; S.B. Zeya & S.I.
Kazmi; Srirangapatam, IF, 1M, 7.Hi.1993; S.B. Zeya & S.I. Kazmi.
From BMNH coll.: INDIA: Karnataka, Mandya, 2F, 19.iv.1965, ex
aphids on peanuts, CIBC-IS, det. as A. kurdjumovi, by Subba Rao, 1982.
Punjab, Jullundar, IF, 14.xi.1965, ex aphids on maize, CIBC-IS; 1M,
24.ix.1965, ex aphid on cotton, CIBC-IS. [?]Kotgin, 1M, 10.v.1965, ex
aphid on groundnut, CIBC-IS, Bodhan, 58.BMNH-239. Tamil Nadu,
Shembaganur, 1M, x.1979; J.S. Noyes.
Comments. A. albipodus differs from varipes and desantisi on the characters given in the key. It is very close to varipes, differing mainly by
the basally yellow to white gaster, and the relatively longer F3 in males,
and the usually pale yellow to white tibiae. It is also close to the recently
described African species, A. ficusae Prinsloo & Neser (1994) [ I have
identified as this species some specimens from Cameroon and the Ivory
Coast, from BMNH coll.], but that species has F3 in both sexes much longer
than broad, and ovipositor about 1.2x of mid tibia. I may note here that
the earlier record of albipodus from the Chad Republic (see Hayat &
Fatima, 1992) is based on misidentification for ficusae; though it is quite
possible that that species may eventually prove to be just a variant of
albipodus. I have also seen specimens from Sudan (BMNH Coll.) ex Aphis
gossypii on cotton and wheat, which are definitely albipodus.
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2. PROTAPHELINUS MACKAUER
Protaphelinus Mackauer, 1972: 1775. Type species Aphelinus nikolskajae Yasnosh, by
original designation.
Diagnosis. (Figs. 85-92, 839, 913)

Female. Antenna with 6 segments, 1131. Frontovertex broader than
dorsal eye length; temples well-developed. Mid lobe of mesoscutum with
reduced number (16) of setae; anterior pair of scutellar setae in line with
posterior angles of axillae; distance between anterior pair of scutellar setae
at least slightly more than that between the posterior pair. Forewing with
costal cell about as long as marginal vein; stigmal vein short, with a
rounded stigma and 4 circular sensilla; submarginal vein with 5-6 setae;
linea calva distinct. Tarsal formula 5-5-5; tarsal claws unequal in lengths,
the smaller provided with a bristle; mid tibial spur with sparse setae. Gaster
flat, ovate; hypopygium reaching apex of gaster and apically with long
setae; ovipositor with the third valvula short, shorter than mid basitarsus.
Male. Sexual dimorphism very little. Genitalia with phallobase elongate-tubular, like a round-bottomed cylinder, gradually narrowed in distal
third; parameres very short, and each digitus with two denticles (Fig. 839).
Species and distribution. World species, 1, known from the Oriental and
the Palaearctic regions, and introduced into the Nearctic region.
Hosts. Specific parasitoids of gall-making aphids of the genus Pemphigus
Hartig (Aphidoidea:Pemphyidae) on poplar trees, Populus spp.
Comments. Protaphelinus is related to Aphelinus, but differs by the following, presumably derived, characters: frontovertex broader than eye
length; pronotal collar with a single long bristle at each postero-lateral
corner (apart from the usual setae); reduced number of setae on the mid
lobe; strongly unequal claws, the shorter about 0.5x of the longer one;
female hypopygium densely setose in apical half; and phallobase of the
male genitalia elongate-cylindrical with a round base. Aphelinus species
are characterized by a relatively less broad frontovertex; presence of two
long bristles at each postero-lateral corner of pronotum (apart from smaller
setae); mid lobe usually densely setose, setae upwards of 26; tarsal claws
at most subequal, if unequal then the smaller one at least 0.66x of the longer
one; female hypopygium with a few setae, not bristly in apical half; and
phallobase distinctly narrowed at base and separated from the distal tubular
part by a distinct or slight constriction, thus indicating the presence of
a 'basal ring'.
1. Protaphelinus nikolskajae (Yasnosh) (Figs 85-92, 839, 913)
Aphelinus nikolskajae Yasnosh, 1963: 181-182. Female, male. Georgia, Tbilisi (ZIASP),
not examined.
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Protaphelinus nikolskajae (Yasnosh): Mackauer, 1972: 1775, tax., des., hosts, Pakistan rec.
Protaphelinus dargahae Rishi & Zutshi, 1979: 4. [abstract], SYN. NOV.
Protaphelinus dargahae Rishi & Lone, 1985: 132. Female, male. India, Srinagar
(authors' coll.?), not examined, SYN. NOV.

Other citations. Ferriere, 1965: 60, 63, France rec, tax., des. Nikol'skaya
& Yasnosh, 1966: 172, des. Ramaseshiah & Dharmadhikari, 1969: 157,
162, India rec, host. Hayat, 1972a: 49, 56, India rec, key. Mani, 1989:
1085, des. All in Aphelinus. Hayat, 1986b: 170, catlg.
Female. Colour yellow to testaceous; occiput with two transverse brown
bands on sides of foramen; thoracic dorsum, especially scutellum, more
or less suffused with brown; petiole dusky; gaster suffused with brownish,
with dark brown bands on TIII-VI, last tergum brownish with white apex;
antennae and legs pale yellow; tips of mandibles brownish; wings hyaline.
Setae nearly all brown to dark brown; eyes with transparent setae.
Frontovertex slightly less than 0.5x of head width (14.0:29.0), and
broader than length of scape (14.0:10.5); ocellar triangle with apical angle
very obtuse, posterior ocelli slightly more than one ocellus diameter to
eye margin, and two diameters to occipital margin; POL more than 3.Ox
as long as OOL (17.0:5.0) and 2.Ox of OAL. Antenna as in Fig. 86. Thoracic
dorsum as in Fig. 92; mid lobe and each side lobe with 16 and 4 setae.
Forewing broad, about 2.2x as long as broad; costal cell with a single line
of setae on ventral surface; occasionally 1-2 setae in basal cell behind
parastigma; otherwise as in Fig. 87. Mid tibial spur as long as the longer
side of basitarsus. Gaster slightly longer than head plus thorax; setae on
terga, especially on TVI and TVII, fine and long; ovipositor not exserted,
its total length less than that of mid tibia (37.0:49.0); second valvifer
slightly more than 2.Ox as long as third valvula, the latter slightly shorter
than mid tibial spur (11.5:13.5); hypopygium as in Fig. 90.
Male. Similar to female except for the genitalia (Fig. 839) and presence
of a groove in distal 0.66x of scape bearing sensilla. Last sternite as in
Fig. 91.
Hosts. Pemphigus spp. on Populus sp.; P. bursarius on P. nigra var. italica.
Distribution. India: Himachal Pradesh, Jammu & Kashmir. (Pakistan;
China; Georgia; France; Canada).
Material examined. See Hayat (1972a). There are 2 males in that collection.
Comments. The specific name dargahae was published twice; first in an
'abstract' by Rishi & Zutshi (1979) and the second time with a description
and figures by Rishi & Lone (1985), both based apparently on the same
material. It appears that these authors are not familiar with aphelinids.
The description of dargahae does not agree with the figures given by these
authors. The characters differentiating dargahae from nikolskajae given
by Rishi & Lone appear to be either observational errors or are not
supported by correct illustrations. The figure of the whole insect given
is apparently that of a male, not female. I, therefore, have no hesitation
in synonymizing this species with Yashnosh's species.

Eutrichosomella
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GIRAULT

Eutrichosomella Girault, 1915: 40. Type species Eutrichosomella albiclava Girault, by
original designation.

Other citations. Timberlake, 1941: 226, tax. Trjapitzin, 1973: 426, tax.
Hayat, 1983: 89, tax.
Diagnosis.
Female. Antenna with 6 segments, 1131; Fl shorter than F2. Mandible
with two teeth and a truncation. Maxillary palp 2-segmented; labial palp
unsegmented. Head large, with large eyes; frontovertex generally narrower
than an eye, with strong setae of which two pairs are longer, bristle-like:
one pair behind posterior ocelli, and one pair anterior to anterior ocellus
above scrobal impression; malar sulcus present. Thorax very slightly convex;
pronotum narrow in middle, apparently divided medially, with a long seta
at each postero-lateral corner, apart from several short setae; mesoscutum
with notaular grooves nearly straight, and deep and not quite reaching
posterior margin; axillae large, broader than long, not at all advanced (in
line with posterior margin of mesoscutum), the two axillae separated by
a distance not greater, usually less, than width of an axilla; scutellum large,
nearly pentagonal with a broadly rounded apex, and not overlapping metanotum;
mid lobe with several short setae and two pairs of longer setae, one at
each antero-lateral corner and a pair posteriorly; each side lobe, each axilla
and scutellum with 3-4 (two longer), 1 and 4 setae respectively; the
scutellar setae generally located in posterior 0.5 to 0.66x of scutellum;
scutellar sensilla slightly mesad of and about midway between the two pairs
of setae; mesopleura large, rectangular, undivided; propodeum at least
slightly longer than metanotum, with a straight posterior margin except
(as usual) for the longer sides. Forewing narrow and long, about as in
Centrodora, except venation as in Aphytis (long marginal vein, and
venation at least 0.66x of wing length); linea calva narrow, but distinct.
Tarsal formula 5-5-5; mid basitarsus and spur generally robust, the latter
usually shorter than basitarsus. Petiole about 0.66x of propodeal width.
Gaster with 7 terga, TVII transverse, much broader than long; hypopygium
not extending to apex of gaster.
Male. Unknown.
Species and distribution. World species, 7, all Australian; one undescribed
species from India.
Hosts. Unknown for six of the seven species. One species (E. blattophaga
Girault) was reared from blattid oothecae (Girault, 1915).
Comments. The genus was placed in a subfamily "Taneostigminae" of the
family Encyrtidae by Girault (1915). Timberlake (1941) considered it an
encyrtid, and Trjapitzin (1973) proposed the tribal name Eutrichosomellini
(Encyrtidae, Encyrtinae) for this genus. Hayat (1983) transferred the genus
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to the Aphelinidae, and later (Hayat, 1985c) placed it in a tribe
(Eutrichosomellini) within the subfamily Aphelininae.
In spite of its being an aphelinid, the relationships of Eutrichosomella
with other aphelinids are not very clear. It is very likely that the 'encyrtidlike' characters of this genus are probably not homologous with similar
characters of the Encyrtidae, as these have also been found in three other
aphelinid genera {Marietta, Samariola, Coccobius).
This genus is not considered further in this work since I have seen only
a single female (one pair of wings missing) from the BMNH collections,
and do not consider it desirable to provide a name for this specimen until
further material could be collected.

Marietta
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4. MARIETTA MOTSCHULSKY
Marietta Motschulsky, 1863: 51. Type species Marietta leopardina Motschulsky, by
monotypy.
Perissopterus Howard, 1895b: 20. Type species Aphelinuspulchellus Howard, by original
designation. Synonymy by Girault. 1916a: 43.
Pseudaphelinus Brethes, 1918: 157. Type species Pseudaphelinus caridei Brethes, by
original designation. Synonymy with Perissopterus through transfer of the type
species by Brethes, 1920: 289. Synonymy by De Santis, 1946: 5.

Other citations. Compere, 1936: 306-315, world spp., key; includes some
Aphytis spp. Annecke & Insley, 1972: 1-15, South African spp., key. Hayat,
1986a: 1-18, world spp., tax., hosts, key.
Diagnosis. (Figs. 96-112, 840, 875)
Female. Antenna with 6 segments, 1122 or 1131; F1 and F2 transverse,
anelliform. Eyes apparently glabrous; head dorsum somewhat flattened;
head, in profile, subtriangular. Mandible with two teeth and a truncation.
Maxillary palp 2-segmented; labial palp unsegmented. Pronotum entire;
axillae not or not much projecting forwards; mid lobe of mesoscutum
sparsely setose; each side lobe, each axilla and scutellum with 2-3, 1 and
4 setae [more than 4 setae in one North American species]; propodeum
not or very slightly longer than metanotum; mesopleura large, without
femoral groove/furrow. Forewing with a pattern of infuscation bearing dark
setae, and hyaline areas with colourless setae, rarely uniformly infuscate
with unicolourous setae; submarginal vein with 2-4 setae; parastigma welldeveloped; marginal vein longer than costal cell; stigmal vein short, almost
sessile or subsessile; linea calva distinct. Tarsal formula 5-5-5; mid tibial
spur relatively thick. Gaster with 7 terga; ovipositor long, usually exserted
at apex. Body somewhat flattened, and including appendages, variously
maculate and banded.
Male. Similar to female. Antenna 5-6 segmented; clava as in female,
or large and curved, spindle- or banana-shaped, and sometimes with a
distinct suture. Genitalia with a long and tubular phallobase, with parameres
reduced and digiti developed (Fig. 840).
Species and distribution. World species, 19; Oriental, 3; India, 3 species.
Hosts. Hyperparasitoids on other hymenopteran primary parasitoids. The
homopteran hosts recorded in the literature are their secondary hosts.
Comments. Marietta is apparently close to the African genus, Samariola
Hayat (1983). However, the latter genus differs from Marietta in several
characters, notably, the non-maculate body, appendages and wings; different conformation of the antennal segments; short ovipositor; broader
outer plates of the ovipositor; medially membranous and narrow pronotum;
different type of forewing venation and setation, especially the broad linea
calva bordered proximally by a line of long setae; head shape; small
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mandibles in female; and the prominent hypopygium (Hayat, 1983: Figs
38-45; Hayat, 1995). Some species of Aphytis Howard having maculate
bodies, legs and wings, have, in the past been confused for Marietta, but
these species differ at once by having the propodeum longer than metanotum,
presence of crenulae along mid-posterior margin of propodeum, the medially
membranous/divided pronotum, and the distinctly setose eyes.
SPECIES-GROUPS: It is possible to separate species of this genus into
three species-groups, based primarily on the pattern of the forewing infuscation
and setation:
LEOPARDINA-GROUP. Forewing with well-defined hyaline areas having hyaline setae contrasting with infuscated areas with dark setae or only
with dark setae; body mainly yellow with infuscated and silvery-white
areas or patches; mid tibia (also other tibiae) with the dark bands narrower
than pale areas. Included species: busckii, caridei, earnest, dozieri, graminicola,
leopardina, mexicana, picta, pulchella, timberlakei.
MARCHALI-GROU?. Forewing strongly infuscate at least proximally,
and hyaline areas, when present, small, or wing uniformly infuscate; thorax
and gaster largely dark with small whitish spots or areas; mid tibia (also
other tibiae) with dark areas larger than pale bands. Included species:
albocephala, intermedia, marchali; probably also connecta.
NEBULOSA-GROUP. Forewing variously maculate, but without welldefined hyaline areas; disc of forewing not with contrasting pale and dark
setae. Included species: asaphia, ghesquieri, hispida, nebulosa, taeniola.
Of these three groups, the nebulosa-group should prove to be the basal
(=primituve) group, related more closely to the vittatus-group of Aphytis.
The marchali-gxoup probably represents a relatively highly derived group
in the genus.
KEY TO INDIAN SPECIES OF MARIETTA,

FEMALES

1. Antennal scape at least slightly flattened, and less than 6.Ox as long
as broad, and with one or two oblique fuscous/dark stripes (Figs
102, 107); forewing with marginal hyaline cells (Fig. 110); metanotum
less than 0.5x of scutellum; mid tibia with three more or less
complete fuscous/dark bands
2
-. Scape slender, about 6.Ox as long as broad, and brownish in about
proximal two-thirds (Fig. 96); forewing without defined hyaline
cells along margin and apex (Fig. 97); metanotum at least 0.5x of
scutellum; mid tibia with two more or less complete fuscous bands.
(Male: antenna as in female)
I. earnest (Howard)
2. Scape about 3.Ox as long as broad, with two oblique fuscous stripes,
one outer and the other inner (Fig 102); mid lobe and scutellum with
fuscous or brown spots around setal bases (Fig. 103); forewing
pattern as in Fig. 100. (Male: antenna as in female)...2.picta (Andre)
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Scape about 4.Ox as long as broad, with a single oblique fuscous stripe
(Fig. 107); mid lobe and scutellum without such fuscous spots around
setal bases; forewing pattern as in Fig. 110. (Male: antennal formula,
1121, with a large clava, Fig. 109)
3. leopardina Motschulsky
1. Marietta earnest (Howard) (Figs 96-99)
Perissopterus earnest Howard, 1910: 162. Female= male. China (USNM), see Hayat,
1986a.
Perissopterus inexplicabilis Girault, 1913b: 184. Female. Australia (QMB). Synonymy
by Hayat, 1986a: 7.
Marietta indica Narayanan, 1961: 21. Female. India, Jammu & Kashmir (not found in
IARI). Synonymy by Hayat, 1986a: 7.

Other citations. Compere, 1936: 308, 313, tax., key, hosts. Peck, 1963:
243, catlg. Hayat, 1986a: 7-8, tax., India rec, key. Hayat, 1986b: 168,
catlg.
Female. Length, 0.57mm Body yellow to silvery white; frontovertex
silvery white with pale yellow-brown patches; eyes bordered by silvery
white; face above toruli with a pale brown band extending on sides over
malar space; collar of pronotum silvery white, with a brown spot on each
postero-lateral side, rest of pronotum yellow-brown; mesothoracic dorsum
yellow brown with 3 large areas on mid lobe, 3 areas on scutellum,
expanded part of side lobe, a spot on each axilla, a spot in centre and one
on each side, of dorsellum, a spot in centre of propodeum, silvery white;
base of gaster with two small white spots, otherwise dorsum infuscate
brown with sides from base to apex silvery white, and a narrow dark brown
cross-band on TI-V extending to silvery sides; a dark spot on each tergum;
TVI and VII with smaller white spots; apex of TVII whitish; ventre of
thorax and gaster largely pale yellow; ovipositor sheaths brownish-yellow;
tips of mandibles black; scape brown with distal third pale yellow; about
proximal 0.66x pf pedicel, F1,F2, proximal 0.33 to 0.5 of F3 and proximal
0.5 of clava dark brown; distal 0.5 of clava pale brown; rest of antenna
yellow to white; forewing pattern as in Fig. 97; hindwing hyaline; legs
whitish to pale yellow, with dark brown complete or incomplete bands:
3 on fore and mid femora, 2 on fore and mid tibiae, and 3 on hind tibia;
also knees of mid leg, basitarsi and last segments of all tarsi, mid tibial
spur in at least basal 0.66, dark brown; fore and hind tibial spurs, and
segment 4 of mid and hind tarsi pale brown. Body setae appear pale in
the slide-mounted specimen.
Structural details as in figures, but the following may be noted: Frontovertex
about 0.33x of head width; ocellar triangle with apical angle very slightly
acute, POL, 24; OAL, 19; posterior ocelli about one ocellus diameter to
eye margin; frontovertex with hexagonal cells. Antenna as in Fig. 96. Mid
lobe and scutellum subequal in lengths; axilla transverse, broader than
long; metanotum distinctly longer than propodeum (17.0:8.0). Mid tibial
spur about as long as basitarsus. Forewing as in Fig. 97. Gaster longer
than thorax (36.0:27.0); ovipositor 2.Ox as long as mid tibia; second
valvifer about 2.5x as long as third valvula (26.0:10.0).
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Male. Similar to female in colour and antennal structure, except for
the genitalia, the white spot at base of gaster larger, sides of gaster yellow,
the dark cross-bands becomming faint on sides.
Hosts, [with] Quadraspidiotus perniciosus. Elsewhere recorded as a
hyperparasitoid of several aphelinid and encyrtid primary parasitoids of
coccids and diaspidids (See Hayat, 1986a, for world hosts.).
Distribution. India: Jammu & Kashmir, Uttar Pradesh. (China; Hong
Kong; Australian region; Pacific Islands; Palaearctic and Nearctic
regions).
Material examined. See Hayat (1986a). No additional material collected.
Comments. M. carnesi is a distinctive species, differing from the other
two Indian species as well as other species of the genus by the forewing
pattern, slender scape with uniformly brownish colour in proximal twothirds or so, and presence of a distinct spicule at apex of clava.
2. Marietta picta (Andre) (Figs 100-105)
Agonioneuruspictus Andre, 1878: 85. Female. France. Neotype designated by Ghesquiere,
1950: 38 (MNHN), not examined.
[For further citations and synonymies, see Hayat (1986a)]
Other citations. Hayat, 1981: 469, India rec. Hayat, 1986b: 168, catlg.
Mani, 1989: 1103.
Female. Length, approx. 1.0mm Body largely yellow with white and
pale brown to dark brown parts; head pale lemon yellow; mouth margin
on sides dark brown, this curves up on malar space and ends just below
eye; pronotum brownish in middle, rest silvery white with a brown spot
at each postero-lateral corner; mesothoracic dorsum pale yellow brown
with 3 irregular large areas each on mid lobe and scutellum, silvery white;
metanotum yellow brown with a median spot and a spot on each side of
the diamond-shaped dorsellum, silvery white; propodeum infuscate pale
yellow brown, with submedian white areas; circular spots around setal
bases on mesothorax dark brown; mesopleura yellow margined by silvery
white; metapleura silvery white with pale brown patches; petiole largely
silvery white; gaster except sides of TVI and TVII, washed with brown,
and with distinct dark brown cross-bands on TI-V which on the silvery
white sides form a hexagonal pattern; tips of ovipositor sheaths brownish;
tips of mandibles black; scape with two dark brown or fuscous stripes
across it, one on outer surface and the other on inner surface; about basal
0.33 of pedicel, Fl, F2, basal third or so of F3 dark brown; clava dark
brown, becomming yellow-brown distally; rest of antenna including radicle,
white; forewing pattern as in Fig. 100; legs including coxae, white, with
complete or incomplete dark bands: 3-4 on fore femur, 4 on mid femur,
5-6 on hind femur, 2 on fore tibia, 3 on mid and hind tibiae; knees and
apices of tibiae dark brown; tarsal segments 1-4 yellow, 5th brown; mid
tibial spur pale brown in basal half or so.
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Structural details as in figures. Sculpture of mid lobe and scutellum
prominent, of isodiametric hexagonal cells. Setae on body transparent,
though bristle-like. Mandible with two pointed and a dorsal blunt teeth.
Propodeum medially very slightly shorter than metanotum. Ovipositor 2.Ox
as long as mid tibia; second valvifer 3.Ox as long as third valvula, the
latter longer than mid basitarsus (53.0:17.0:13.0).
Male. Unknown from India; otherwise very similar to female including
antennal structure.
Hosts. Unknown for the Indian material. [See Hayat, 1986a, for world
hosts].
Distribution. India: Uttar Pradesh. (Throughout the Palaearctic region;
Canada; Mexico.)
Material examined. See Hayat (1981). No further specimens collected.
Comments. Among the species of Marietta having bases of mesonotal
setae encircled by darker spots and forewing with a pattern of infuscation
with hyaline 'windows' bearing transparent setae (timberlakei Hayat,
graminicola Timberlake, caridei (Brethes), mexicana (Howard),picta (Andre)),
picta appears close to mexicana, but differs in the relatively greater
expansion of the antennal scape, the two brownish stripes on scape not
long and as strongly obliquely placed; slightly different forewing pattern;
mid basitarsus pale; and absence of sexual dimorphism in the antennal
structure. [Scape relatively less expanded, the two stripes on scape long
and strongly obliquely placed; mid basitarsus and also segment 2, dark
brown; and male antenna different, about as in males of leopardina; in
mexicana - see Hayat, 1986a: Figs 40-45.]
3. Marietta leopardina Motschulsky (Figs 106-112, 840, 875)
Marietta leopardina Motschulsky, 1863: 52. Female, male. Sri Lanka, Nuara Elia
(ZMMS); see Hayat, 1986a.
Perissopterus javensis Howard, 1907: 87-88. Female, male. Singapore, Straits Settlements (USNM). Synonymy by Hayat, 1986a: 12.
Marietta javensis indi Girault, 1932: [4]. Female. India (WADA). Synonymy by Hayat,
1986a: 12.
Marietta exitiosa Compere, 1936: 312. Female. South Africa, Natal (USNM). Synonymy
by Hayat, 1986a: 12.
Perissopterus cheriani Mani, 1939: 88. Female. India, Coimbatore (not found in IARI).
Synonymy by Hayat, 1986a: 12.
Marietta habrolepidis Ghesquiere, 1960: 2. Female, male. Morocco, Oudja (IRSNB).
Synonymy by Hayat, 1986a: 12.

Other citations. Ayyar, 1927: 78, India rec. Glover, 1934: 14pp., India
rec, javensis. Glover, 1935: 153, India rec, javensis. Ferriere, 1935: 404405, India rec, des., Figs. Compere, 1936: 313, javensis, rec, tax., des.,
key. Mani, 1938: 126, catlg. Pruthi & Mani, 1940: 28, javensis, cheriani,
leopardina, hosts, distrib. Pruthi & Mani, 1945: 6, javensis, hosts. Krishnamurti
& Usman, 1954: 339, javensis, India rec, host. Usman & Puttarudriah,
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1955: 135, javensis, India rec. Narayanan et al, 1957: 144-146, cheriani,
India rec, host. Subba Rao, 1957: 378, cheriani, India rec, des., Figs.
Agarwal, 1964b: 332, javensis, des. Agarwal,1969: 51, javensis, biol.,
ecol., host. Annecke & Insley, 1972: 2, exitiosa, tax., distrib., key, Figs.
Hayat, 1974b: 179, javensis, India rec, tax. Hayat, 1974e: 347, javensis,
tax. Hayat, 1974a: 64, javensis, host. Saraswat & Mukerjee, 1975: 38,
cheriani, India rec. Hayat, 1977a: Al Javensis, India rec. Hayat, 1986b: 168,
catlg. Mani, 1989: 1100, cheriani; 1102, des.
Female. Length, 0.75-1.00mm Colour more or less similar to that of
carnesi (see above), except mainly as follows: Face above toruli with a
distinct, narrow, brown cross-band extending laterally on malar space and
merging with the dark brown of occiput; thoracic dorsum largely silvery
white, with (hidden) part of pronotum, a small dot on each postero-lateral
side of collar, and distinctly the anterior margin of mid lobe, sutures, sides,
and margin of diamond-shaped dorsellum of metanotum, and sides of
propodeum, brown to reddish-brown; mid lobe and scutellum with very
pale brownish irregular patches; the pattern of dark on the silvery white
sides of gaster about as in picta; the stripe on scape, basal 0.33 (ventral)
to 0.66 (dorsal) of pedicel, Fl, F2, about proximal 0.5x of F3 and proximal
0.5x of clava, dark brown; rest of antenna white to pale yellow; forewing
infuscated pattern as in Fig. 110; legs white to pale yellow with complete
or incomplete dark brown bands: 3 each on fore femur and mid and hind
tibia; 2 on fore tibia; 4-5 on mid and hind femora; basitarsus, spur, and
last tarsal segments, brown. Setae on body brown to dark brown.
Other details as in figures. Ovipositor slightly more than 2.Ox as long
as mid tibia (59.0-70.0:27.0-33.0); second valvifer nearly 2.Ox as long as
third valvula (34.0-46.0:20.0-24.0).
Male. Similar to female, except for the antenna (Fig. 109), and genitalia.
Hosts. Coccoidea (secondary hosts): Aonidiella orientalis on Ziziphus
jujuba; Cerococcus hibisci on Hibiscus rosasinensis; Cerococcus spp. on
H. rosasinensis, Prosopis cineraria, Tephrosia sp.; Ceroplastodes spp. on
Achyranthes aspera, Rhynchosia minima; C. cajani on Ficus sp.;
Chloropulvinaria spp. including psidii; Coccus hesperidum; C. viridis on
Citrus sp. and indet. plants; Contigaspis sp. on grass; Duplachionaspis
sp. on Dichantium annulatum; Kerria lacca on Acacia arabica; Lac on
Butea sp.; Lecanium sp.; Melanaspis glomerata on sugar cane; Nipaecoccus
viridis on Ziziphus sp.; Paralecanium sp. near coccophyllae on Polyalthia
sp.; Parasaissetia nigra; Paratachardina lobata; Planococcus citri on
Citrus medica, H. rosasinensis; Pulvinaria maxima; Rastrococcus iceryoides
on Citrus sp.; Saissetia coffeae; indet. coccoids on Azadirachta indica,
Tamarindus indica; indet. psyllids (Psyllidae).
Hymenoptera (Primary hosts): Anagyrus mirzai through P. citri; Microterys
flavus; Pachyneuron leucopiscida; and chalcids associated with the Lac
insects.
Distribution. Throughout India, including the Andaman & Nicobar Islands, and the Oriental region. (Afrotropical; Palaearctic; Nearctic; Neotropical).
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Material examined. A large number of specimens as detailed in Hayat
(1974b, e; 1977a).
Additional material. INDIA: Andaman & Nicobar Islands, Port Blair,
2F, l.iv.1991; M.C. Basha; Car Nicobar, Mallaka, IF, 3.iv.l991; M.C.
Basha. I have also identified material from Bangalore (Karnataka), 30.ix. 1982,
ex Paralecanium sp. near coccophyllae, on Polyalthia leaf; C.Peter (IIHR);
Bangalore, 18.iii.1983, ex Coccus viridis on Citrus (CIBC).
Comments. M. leopardina is related to busckii and dozieri (see Hayat,
1986a), but differs from both in the slightly different pattern of forewing,
and shorter scape band which extends to about middle of ventral margin.
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5. CENTRODORA FOERSTER
Centrodora Foerster, 1878: 66. Type species Centrodora amoena Foerster, by original
designation.
Paraphelinus Perkins, 1906: 264. Type species Paraphelinus xiphidii Perkins, by monotypy.
Synonymy by Mercet, 1918: 103.
Tumidiscapus Girault, 1911: 182. Type species Tumidiscapus flavus Girault, by original
designation. Synonymy by Hayat, 1983: 78.
Plastocharella Girault, 1913b: 195. Type species Plastocharella fuscipennis Girault,
by original designation. Synonymy by Hayat, 1983: 78.
Microeupelmus Otten, 1941: 259. Type species Microeupelmus acridiphagus Otten, by
original designation. Synonymy by Ferriere, 1965: 39.
Pechlaneria Soyka, 1948: 46. Type species Pechlaneria alpina Soyka, by original
designation. Synonymy by Ferriere, 1965: 39.
Debachiella Gordh & Rosen, 1973: 275. Type species Debachiellapini Gordh & Rosen,
by original designation. Synonymy by Viggiani, 1981a: 49.
Oolathron De Santis, in De Santis, De Silva & de Larramendy, 1981: 246. Type species
Oolathron mireyae De Santis, by original designation. Synonymy by Viggiani,
1985a: 92.

Other citations. Waterston, 1917b: 43-58, Paraphelinus, morph., tax.
Milliron, 1947: 193-197, Tumidiscapus, North American spp., key. Erdos,
1964: 332-336, Hungarian spp., key. Ferriere, 1965: 39-52, W. Palaearctic
spp., key. Nikol'skaya & Yasnosh, 1966: 151-161, [former] USSR spp.,
key. Hayat, 1974d: 288-294; Tumidiscapus, 294-295; world spp., hostparasitoid catlg. Graham, 1976: 135-136, European spp., tax. Polaszek,
1991: 97-106, world spp., hosts, tax.
Diagnosis. (Figs. 113-139, 844, 877, 881, 892, 895)
Female. Antenna with 6 segments, 1131 or 1122; F1 with ventral margin
longer than dorsal; F2 and F3 variable in dimensions; clava either with
apex narrowly rounded, or strongly pointed and curved ventrally. Mandible
with two or three teeth and a truncation, or with 4 teeth. Maxillary palp
2-segmented, labial palp unsegmented. Head without any sulci or grooves
except malar sulcus; clypeus separate from frons, laterally connected to
hypogenal bridge; eyes setose, setae fine and pale. Pronotum medially
membranous, thus made up of two plates, with a strong seta at each posterolateral corner, apart from setae on collar; mid lobe, each side lobe, each
axilla and scutellum with 4-12 (more in some extra-limital species), 2,
1, and 4 setae; propodeum medially triangularly produced, and medially
reticulate. Forewing long and narrow; venation short, usually not more than
0.5x of wing length; marginal vein about as long as costal cell, the latter
with 1-4 setae distally and nearly always without setae on ventral surface;
submarginal vein with 3 (or more) setae; linea calva complete, incomplete,
or absent; when present then posteriorly closed by setae. Legs long and
slender; tarsal formula 5-5-5. Petiole [in at least some species] bilobed.
Gaster long, usually about as long as head plus thorax or longer, exceptionally even shorter than thorax; TI-IV usually with 2+2 setae each, TV
and TVI each with a line of setae, TVII usually with 6 setae; ovipositor
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usually long, at least about 2.Ox as long as mid tibia [there are exceptions],
and usually at least slightly exserted. Setae on head dorsum and thoracic
dorsum prominent, and pale brown to dark brown.
Sculpture: Sculpture shallow, fine, visible at higher magnification
(400x). Frontovertex mostly with irregular, shallow, vermiculate-reticulate sculpture on face; mesal third of mid lobe with larger, hardly elongate,
cellulate-reticulate sculpture, rest of mid lobe with fine, antero-posteriorly
elongate cells appearing almost longitudinally lineolate-reticulate; side
lobe with cells longitudinally drawn out proximally and transversely oblique
on the expanded part; scutellum with elongate cells, narrower medially
(on sides of the median pale line) and on sides, the cells become larger
and pentagonal submedially; propodeum with fine elongate cells just proximad
and distad of spiracles with median elevated area and posteriorly triangularly produced area with fine, elongate cells which converge on the
median projection (Fig. 892); gaster, especially TI with fine, longitudinally
drawn-out cells on sides, and with larger transversely drawn-out hexagonal
cells medially; the sculpture becomes finer and almost imperceptible on
other terga.
Male. Essentially similar to female, except for the apically rounded
gaster. Antenna either as in female, or with Fl and F2 anelliform, F3 long
and setose. Genitalia with elongate parameres and digiti, the latter each
with two denticles (Fig. 844).
Species and distribution. World species, 47; Oriental, 8; India, 7 species.
Hosts. A majority of species are oophagous, parasitizing eggs of Hemiptera,
but at least two species are diaspidid parasitoids. Some species parasitize
dipterous larvae, while a few are polyphagous and/or hyperparasitoids,
reared from other hymenopteran parasitoids as well as eggs (see Polaszek,
1991, for a review of biology).
Comments. Centrodora is very closely related to Aphytis Howard, but
differs in the shorter venation of the forewing, costal cell as long as
marginal vein, stigmal vein with a nearly truncate apex and with its anterior
margin at most slightly oblique (the angle between stigmal vein and
anterior margin of wing acute) to almost parallel to anterior wing margin;
and elongate parameres and digiti of the male genitalia. Also the sculpture
on the dorsum of thorax and the posteriorly bilobed petiole (in the Indian
species) are characters which separate Centrodora from Aphytis and
Proaphelinoides.
SPECIES-GROUPS: The Indian species can be segregated into two species-groups, the amoena-group and the idioceri-group. If the world species
are considered, it may be possible to recognize more groups.
^ M O £ J V ^ - G R O U P : Clava in female with apex pointed and at least
slightly curved ventrad; in male Fl and F2 anelliform, F3 long and usually
at least 3.Ox as long as broad and at most slightly shorter than clava; both
F3 and clava with long setae.[Included species: bifasciata, ghorpadei,
hexatricha, lineascapa, oophaga. (Extra-limital species: acridiphaga, amoena,
cicadae, dorsati, gerundensis, haeckeli, italica, locustarum, merceti,
ochrura, salicis, speciosissima, xiphidii)]
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IDIOCERI-GROUP: Clava in female with apex narrow or rounded, not
curved ventrad; antenna in male similar to that in female, setae on F3 and
clava minute. [Included species: azizi, idioceri. (Extra-limital species:
crocata, miltoni, penthimiae, scolypopae.)]
KEY TO INDIAN SPECIES OF CENTRODORA
1. Female
-. Male

2
8

2. Antennal clava apically broadly or narrowly rounded and not curved
ventrad; F2 broader than long, its ventral length not more than that
ofFl (Fig. 114); body more or less completely yellow, at most with
pale brown suffusions on thorax and gaster
3
-. Either clava with apex pointed and at least slightly curved ventrad, or
F2 at least as long as broad and its ventral length more than that
of Fl (Fig. 123); at least gaster not completely yellowish
4
3. F3 distinctly longer than broad and distinctly shorter than pedicel (Fig.
114); setae along anterior margin of marginal vein at most slightly
longer than width of the vein; setae proximad of linea calva relatively less, about 80 (Fig. 115); frontovertex, at narrowest, slightly
less than 0.5x of head width
1. azizi Hayat
-. F3 about as long as broad, subequal to or slightly shorter than pedicel
(Fig. 119); setae along anterior margin of marginal vein longer than
width of vein, setae proximad of linea calva more, about 100
(Fig.120); frontovertex 0.33-0.40x of head width (Fig.118)
2. idioceri Ferriere
4. F2 at most 0.5x of F3, usually less than that, or not longer than broad
(Figs 123, 124)
5
-. F2 longer than 0.5x of F3 and clearly longer than broad (Fig. 134)
7
5. F2 about 1.5x as broad as long, not longer than longer (ventral) side
of Fl, and several times shorter than F3 (Fig. 123); marginal vein
with 5 setae; marginal fringe long, about 0.33x of wing width
3. hexatricha Erdos & Novicky
-. F2 either as long as broad or with apex oblique, longer than Fl and
slightly less than 0.5x of F3 (Figs 124, 130); marginal vein with
7-8 setae; marginal fringe short, about 0.25x of wing width or shorter
6
6. Scape about 4.Ox as long as broad; F2 with apex oblique, its ventral
margin longer than dorsal margin (Fig. 130); ovipositor with exserted part about 0.33x of gaster; forewing hyaline; gaster brownish to
reddish brown, with sides dark and base paler; third valvula brownish
4. oophaga (Girault)
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-. Scape about 5.Ox as long as broad; F2 only slightly longer than broad
and with ventral margin not longer than dorsal margin (Fig. 124);
forewing with infuscation behind proximal third of marginal vein
(Fig. 125); gaster with posterior half of TI, Til, most of TV and
TVI brown, rest whitish to yellow with faint brown suffusions; third
valvula pallid
5. lineascapa Hayat
7.Forewing with two infuscated patches, one behind proximal 0.4 of
marginal vein and the other distad of venation (Fig. 137); ovipositor
slightly longer than 2.Ox of mid tibia; third valvula slightly more
than 0.5x of second valvifer and slightly more than 2.Ox as long
as mid basitarsus
6. bifasciata Hayat
-. Forewing hyaline, with a single infuscated patch behind proximal half
or so of marginal vein (Fig. 139); ovipositor less than 2.Ox of mid
tibia; third valvula about 0.4x of second valvifer and 1.5x as long
as basitarsus
7. ghorpadei sp. nov.
8 .F3 quadrate to slightly longer than broad, distinctly shorter than pedicel,
and less than 0.5x of clava; setae on F3 minute or much shorter than
width of the segment (Fig. 117)
9
-.F3 at least 3.Ox as long as broad, distinctly longer than pedicel, and
at most slightly shorter than clava; setae on F3 long, each at least
as long as width of the segment (Fig.128)
10
9.Scape slightly more than 3.Ox as long as broad (Fig. 117), otherwise
as in female
1. azizi
-. Scape flattened, less than 3.Ox as long as broad, otherwise as in female
(Fig. 121)
2. idioceri
10.Scape slender, not flattened, nearly 4.Ox as long as broad, setae on F3
(and clava) much longer than width of the segment (Fig. 128). [F3
5.Ox as long as broad and 2.5x as long as pedicel; clava longer than
funicle.]
5. lineascapa
--. Scape flattened,not more than 2.5x as long as broad and setae on F3
about as long as width of the segment (Fig. 136)
11
11.F3 about 2.Ox as long as pedicel and 3.0-3.5x as longas broad, clava
3.5xas long as broad (Fig. 131); forewing hyaline
i.oophaga
—. F3 about 3.Ox as long as pedicel and nearly 5.Ox as longas broad, clava
5.Ox as long as broad (Fig. 136); forewing with infuscation as in
female
6. bifasciata
1. Centrodora azizi Hayat (Figs 113-117, 844, 881, 892, 895)
Centrodora azizi Hayat, 1973: 41. Female, male. India, Guntur (ZSI), paratypes in HC.
Other citations. Hayat, 1974d: 289, host catlg. Hayat, 1986b: 152, catlg.
Mani, 1989: 1094, des.
Female. Length, approx. 0.70mm Body yellow, paler ventrad; antenna
yellow with scape pale yellow to whitish; dorsum of thorax and gaster
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very indistinctly infuscate yellow brown; forewing hyaline, with a very
faint infuscation behind proximal half of marginal vein; legs pale yellow.
Frontovertex about 0.5x or slightly more, of head width; ocellar triangle
with apical angle slightly obtuse, posterior ocellus about one ocellus
diameter to eye margin. Antenna as in Fig. 114. Mandible with 3 teeth
and a strongly receding short dorsal tooth. Mid lobe with 10 (rarely 11)
setae. [In Fig.3, given by Hayat, 1973, the line separating petiole from
propodeum was not shown.] Forewing about 3.Ox as long as broad; linea
calva complete, proximad with several lines of setae (setae ca 80); marginal
fringe about 0.16x of wing width. Mid tibial spur about as long as basitarsus
which is very slightly longer than segment 2. Gaster nearly as long as head
plus thorax; TI-VII with setae as follows: 2+2, 2+2, 2+2, 2+2, 2+1 + 1+2,
2+1 + 1+2, and 6; TVII broader than long; ovipositor very slightly exserted,
its total length about 2.Ox of mid tibia; third valvula about 0.33x of second
valvifer (23.0-25.0:70.0-78.0).
Male. Similar to female except for the genitalia and subquadrate F3
(Fig. 117).
Hosts. Eggs of: Otinotus sp. near oneratus, on Acacia arabica; indet.
membracid eggs on Cajanus cajan and indet. plants.
Distribution. India: Andhra Pradesh, Maharashtra, Uttar Pradesh.
Material examined. See Hayat (1973).
Additional material. INDIA: Uttar Pradesh, Aligarh, 5F, 12.ix.1966,
ex membracid eggs; M. Hayat. Maharashtra, Manmad, IF, 18.x.1967,ex
membracid egg on Cajanus cajan; M. Hayat.
Comments. C. azizi is apparently close to penthimiae Annecke (1965),
but the latter species has the frontovertex broader, a short postmarginal
vein present, marginal vein with 5 setae, about 50 setae proximad of the
linea calva, and mid lobe with 8 setae. It differs from idioceri by the
characters given in the key.
2. Centrodora idioceri Ferriere (Figs 118-121)
Centrodora idioceri Ferriere, 1931: 286. Female, male. Indonesia, Java, Buitenzorg
(BMNH), syntypes, examined.
Centrodora mumtazi Hayat, 1973: 44. Female, male. India, Aligarh (ZSI), paratypes in
HC. SYN. NOV.

Other citations. Hayat, 1974d: 292, host catlg. Hayat, 1986b: 152, catlg.
Mani, 1989: 1095, des. Hayat & Zeya, 1993: 58, India rec; all as mumtazi.
Female. This species is extremely close to azizi, but differs by the
characters given in the key and the following: Relatively larger in size
(0.80-0.85mm), the pale brown suffusions distinct on thoracic dorsum,
propodeum, pleura, dorsum of gaster and on legs, but still fainter; cleared
specimens as those of azizi, become transluscent white; mid lobe usually
with 12 setae, but occasionally with 10; ovipositor relatively longer, but
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'relative' lengths of ovipositor, third valvula and mid tibia same as in azizi;
third valvula usually slightly longer than 0.33x of second valvifer.
Male. Scape slightly more than 2.Ox to slightly less than 3.Ox as long
as broad (Fig. 121).
Hosts. Eggs of: Oxyrachis sp. near tarandus, on Mangifera indica; Oxyrachis
sp. on Ziziphus sp.; Eucoccostephus tuberculatus; indet. membracid eggs
on Cassia sp. and Cajanus cajan.
Distribution. India: Andhra Pradesh, Assam, Bihar, Goa, Jammu & Kashmir, Punjab, Tamil Nadu, Uttar Pradesh. (Indonesia).
Material examined. See Hayat (1973) and Hayat & Zeya (1993).
Additional material. INDIA: Andhra Pradesh, Ponnur, 1M, 24.i. 1967,
ex membracid egg on Cassia sp.; M. Hayat. Punjab, Phillaur, 3F, 1M,
9.ix.l968, ex membracid eggs on Cajanus cajan; M. Hayat
Comments. C. idioceri: The original description was based up on 12F and
2M specimens obtained from eggs of Idiocerus niveosparsus Leth.
(Homoptera:Jassidae) on mango twigs. I have seen 1 IF and 3M (syntypes)
on two slides. The data agree with that given in the original description
and labelled obscurely in Ferriere's handwriting as 'type'. However, there
is no holotype designation, and it is not possible to select a lectotype now,
though on one slide the specimens (1M, 8F) are in a fairly good condition.
These specimens agree well with the paratypes and the original description
given for mumtazi, except for the relatively longer ovipositor (2.1-2.35x
as long as mid tibia as against 1.77-1.95x in mumtazi) and the mid tibial
spur is rather longer than basitarsus (1.08x, compared to 1.03-1.04x in
mumtazi). These differences are minor, and inspite of different hosts, I
consider mumtazi a synonym of idioceri.
3. Centrodora hexatricha Erdos & Novicky (Figs 122, 123)
Centrodora hexatricha Erdos & Novicky, in Erdos, 1953: 180. Female, male. Hungary
(TMB), not examined.

Other citations. Ferriere, 1965: 46, tax., key. Hayat & Zeya, 1993: 58,
India rec.
Female. Body generally yellow; occiput, malar space, a spot at each
ocellus, and partly pronotum brown; dorsum of thorax and gaster with very
faint brown suffusions (not visible in the cleared specimen); tips of mandibles
reddish brown. Sculpture on thoracic dorsum still finer than in other
species, difficult to see at 400x.
Mandible with 3 teeth and a small truncation, third tooth small. Antenna
as in Fig. 123. Pronotum with 3+3 setae; mid lobe with 4 setae. Forewing
3.2x as long as broad; marginal fringe about 0.33x of wing width, otherwise
as in Fig. 122. Hindwing 11.5x as long as broad; marginal fringe about
1.5x as long as wing width. Mid basitarsus about O.33x of mid tibia; mid
tibial spur slightly shorter than basitarsus (1.0:1.2). Gaster more than 2.Ox
as long as thorax (9.0:4.0), with setae as in other species; TVII broader
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than long; ovipositor 2.5x as long as mid tibia; third valvula about 0.33x
of second valvifer.
Male. Unknown from India. [In the types from Hungary, males are
similar to those of lineascapa Hayat, except for the flattened and ventrally
expanded scape, and body colour.]
Hosts. Unknown.
Distribution. India: Assam. (Hungary).
Material examined. See Hayat & Zeya (1993).
Comments. The single specimen collected in Assam and determined as
this species by Hayat & Zeya (1993), agrees fairly well with the original
description of that species, except for the broader F2 and presence of only
4 setae on the mid lobe of mesoscutum, instead of 6 setae.
C. hexatricha differs from the other species of the genus mainly by
a combination of characters pertaining to the body colour; small, quadrate
to broader than long Fl and F2; and the relatively longer marginal fringe
of both the fore and the hindwings.
4. Centrodora oophaga (Girault) (Figs 129-133)
Tumidiscapus oophagus Girault, 1917f: 445. Female, male. India, Coimbatore (USNM).
Centrodora oophaga (Girault): Hayat, 1981: 462. Types examined, des.

Other citations. Ayyar, 1920: 935. Ramachandra Rao, 1921: 41-42. Ayyar,
1925: 251, catlg. Mani, 1938: 133, catlg. Pruthi & Mani, 1940: 31. Hayat,
1974d: 294, host catlg.; all in Tumidiscapus. Hayat, 1986b: 152, catlg.
Mani, 1989: 1096, des.
Female. Length, about 1.2mm Head and thorax yellow, with pale
brownish yellow on head dorsum, metanotum and propodeum; gaster except
pale base and apex, brownish to reddish brown with darker sides; exserted
part of ovipositor sheaths brownish; antenna yellowish brown; wings
hyaline; legs pale yellow.
Structural details as in figures, but the following may be added: Frontovertex,
at narrowest, about 0.33x of head width; POL slightly more than OAL
(4.0:3.0), posterior ocellus about one ocellus diameter from eye margin.
Mandible tridentate, with a strongly receding small tooth. Mid lobe with
12-14 setae. Gaster about 1.4x as long as thorax [not 4.0:3.0, as given
by Hayat, 1981], pointed at apex; TVII elongated, about 1.5x as long as
width at base; ovipositor extending from base of gaster, exserted part of
ovipositor about 0.33x of gaster.
Male. Similar to female, except for the rounded apex of gaster, genitalia, and the antenna (Fig. 131).
Host. Eggs of Oxya velox.
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Distribution. India: Tamil Nadu. (Malaysia: I have seen in the BMNH
in 1981, 2F and 3M specimens labelled "Malaysia: Kuano 19.XI.1928. ex
egg mass of Orthoptera on 5195 believed to be Oxya. G.H.Corbett", and
determined as this species by C. Ferriere.)
Material examined. See Hayat (1981).
Comments. The above description is based on the notes and figures drawn
by me from the types studied in 1981.
C. oophaga is apparently very close to C. xiphidii (Perkins, 1906; see
also Waterston, 1917b), but differs in having a slightly flattened scape,
oblique apex of F2 with its ventral margin 1.5x as long as dorsal margin,
strongly exserted ovipositor, brownish third valvulae, and the scape in
male about 2.66x as long as pedicel (ventral length), and relatively longer
F3 with short setae. [Scape not flattened, about 5.Ox as long as broad; F2
longer than broad, not with a strongly oblique apex; ovipositor very
slightly exserted and pale; and in the male scape about 2.Ox as long as
pedicel, and F3 relatively shorter with longer setae; in xiphidii.]
5. Centrodora lineascapa Hayat (Figs 124-128)
Centrodora lineascapa Hayat, 1987: 319. Female, male. India, Aligarh (BMNH), paratypes
in HC.

Other citations. Huang, 1994: 140, China rec.
Female. Length, 0.77-0.90mm Body yellow to pale orange yellow with
pale brown suffusions; face pallid; malar space dusky; pronotum, except
sides, brownish; mid lobe and scutellum suffused with brown and with
the usual mid longitudinal pale line; propodeum with brownish suffusions
mesad of spiracles; pleura pallid with dusky suffusions; gaster pallid with
faint brown suffusions above, with posterior half or whole of TI, Til,
largely or wholly TV and TVI, brown; ovipositor sheaths pale; antenna
pallid with faint dusky suffusions, clava nearly brownish; forewing hyaline
behind submarginal vein, with a distinct infuscation behind proximal half
of marginal vein, this infuscation becoming paler distad; hindwing hyaline;
legs pale with indefinite brownish suffusions.
Structural details as in figures, but the following may be noted: Frontovertex,
at narrowest, about 0.33x of head width; head, in front view, about oneeighth broader than high; ocellar triangle with apical angle obtuse; posterior ocelli very close to eye margins. Mandible with 3 teeth and a small
truncation. Mid lobe with 8-10 setae; propodeum with a median triangular
projection as in other species [In Fig.3 given by Hayat, 1987, the posterior
margin was erroneously shown as broadly rounded.] Forewing 3.5-3.66x
as long as broad; marginal fringe 0.25-0.28x of wing width. Hindwing
nearly 8.Ox as long as broad; marginal fringe slightly longer than wing
width. Mid basitarsus slightly longer than mid tibial spur and 1.45x as
long as segment 2. Gaster about 1.5x as long as thorax; TVII broader than
long; ovipositor very slightly protruding, its total length nearly 2.Ox as
long as mid tibia; third valvula about 0.4x of second valvifer and 2.Ox
as long as mid basitarsus.
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Male. Similar to female except for slightly different body colour,
genitalia and antennal structure. Occiput below foramen and malar space
infuscate brown; gaster with TI infuscate brown, Til and Till nearly pallid,
rest of gaster yellow brown with two rather distinct brownish bands one
each on TV and TVI; antenna and legs pale brown. Mid lobe with 8 setae.
Antenna as in Fig. 128. Body size smaller than that of female (thorax plus
gaster, 0.56mm).
Hosts. Unknown.
Distribution. India: Uttar Pradesh. (China).
Material examined. See Hayat (1987). No additional material was collected.
Comments. C. lineascapa appears close to speciosissima Girault, but
differs by the normal scape, narrow and elongate F3 and clava of male;
very slightly exserted ovipositor, and uniform infuscation of the forewing
behind marginal vein, and different body colour. It also differs from
xiphidii (and locuslarum) in body colour and narrow and elongate male
scape, F3 and clava (see Waterston, 1917b; Ferriere, 1965; for details on
these species).
6. Centrodora bifasciata Hayat (Figs 134-137)
Centrodora bifasciata Hayat, 1988b: 128. Female, male. India, Guwahati, Baradul (BMNH),
examined.

Female. Length, approx. 1.3mm Head dorsum orange yellow, around
and between toruli pale yellow, malar space pale with brown suffusions;
ocellar triangle and occiput brown; exposed part of pronotum and axillae
pallid; mid lobe orange anteriorly to yellow brown posteriorly; scutellum
yellow brown; metanotum on sides and propodeum mesad of spiracles
dusky brown; mesopleura dusky or pale brown above; gaster with basal
0.75 of TI, TV and TVI dark brown, shiny; TVII pallid; rest of terga yellow;
third valvulae pallid; tips of mandibles dark brown; scape yellow, pedicel
brown, flagellum dark brown; forewing hyaline, with two infuscated bands,
one behind proximal two-fifths of marginal vein and the second distad of
venation, the latter gradually fading to yellow-brown distad; hindwing
hyaline; legs yellow to pale yellow, hind coxae dark brown, hind femora
brown. Setae on body dark and prominent.
Frontovertex 0.4x of head width; ocellar triangle with apical angle
obtuse, posterior ocelli slightly less than one ocellus diameter from eye
margin. Antenna as in Fig. 134. Mid lobe with 10 setae. Forewing infuscation
and details of venation and setation as in Fig. 137. Mid basitarsus longer
than mid tibial spur and segment 2 of tarsus (24.0:20.0:15.0). Gaster as
long as head plus thorax; TVII elongate, not broader than long; exserted
part of ovipositor about 0.2x of gaster [In cleared and slide-mounted
specimen, ovipositor appears very slightly protruded.]; ovipositor slightly
more than 2.Ox as long as mid tibia (20.0:9.0), third valvula slightly more
than 0.5x of second valvifer (7.0:13.0) and more than 2.Ox as long as mid
basitarsus (7.0:3.0).
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Male. Length, approx. 1.1mm Body dark brown, shiny; frontovertex,
face, occiput above foramen, anterior margin of mid lobe, side lobes, the
usual midlongitudinal line on mesothorax, yellow to orange; pronotum
brown with pale brown collar; otherwise thoracic dorsum brownish and
a little shiny; TVII of gaster pallid; antennal radicle, scape and pedicel
brown, flagellum yellow to pale yellow brown; forewing as in female, but
distal infuscation faint; legs including fore and mid coxae, brownish; hind
coxae dark brown; fore and mid tibiae relatively less darker than hind
tibiae; all tarsi brownish.
Structurally similar to female, except for the following: Frontovertex
about 0.5x of head width. Mid lobe with 12 setae. Forewing with 2 setae
in basal cell behind parastigma. Gaster with TVII conical, about 1.5x as
broad as long. Antenna as in Fig. 136.
Hosts. Unknown.
Distribution. India: Assam.
Material examined. See Hayat (1988b). No additional material was collected.
Comments. C. bifasciata differs from all the other species of the amoenagroup by the bifasciate forewings.
7. Centrodora ghorpadei sp. nov. (Figs 138, 139)
Female. Length, thorax plus gaster (holotype), 0.75mm; the carded
paratype, 0.7mm Body pale yellow to white; frontovertex yellow-brown,
occiput below level of foramen and malar space largely brown; pronotum
mesally, mid lobe, axillae, large patches on scutellum, propodeum mesad
of spiracles, brown to yellow brown; gaster with TI, TV and TVI brownish
medially to dark brown on sides, Til and TIV pale brown; ovipositor
sheaths white as TVII; tips of mandibles reddish; antenna infuscate brown;
forewing hyaline behind proximal half or so of marginal vein, the infuscation
becoming faint towards apex; hindwing hyaline; legs pallid, indistinctly
suffused very pale brown; hind coxae and proximal half or so of hind
femora brown. Setae on body brownish; eyes with pale, minute setae as
in other species.
Structurally similar to C. lineascapa, but the following may be noted:
Antenna as in Fig. 138. Mid lobe with 8 setae; sculpture on mid lobe and
scutellum still finer and the cells more elongated including those on mesal
third of mid lobe. Forewing setation as in Fig. 139; marginal fringe 0.20.25x of wing width. Marginal fringe of hindwing as long as wing width.
Mid tibial spur clearly shorter than basitarsus (15.0:21.0), the latter longer
than segment 2 (21.0:12.5). Gaster with TVII broader than long; ovipositor
very slightly exserted, one-seventh of gaster in the slide-mounted holotype,
one-sixth in the carded paratype; ovipositor 1.8x as long as mid tibia
(54.0:30.0); second valvifer 2.6x as long as third valvula (39.0:15.0), the
latter 1.5x as long as mid basitarsus.
Male. Unknown.
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Hosts. Unknown.
Distribution. India: Karnataka.
Material examined. HOLOTYPE, female (on slide), IF PARATYPE;
INDIA: Karnataka, Bangalore, 21-31.x.1988, malaise trap 8892, K.D.
Ghorpade. Holotype in BMNH.
Also there are two further females (minus heads) on the card with the
paratype.
Comments. C. ghorpadei differs from other species of the amoena-group,
especially gerundensis Mercet (see Ferriere, 1965), to which it appears
very close, by the different colour of the body, especially of the gaster,
and in having F3 less than 0.5x of clava.[In gerundensis, body reddish
brown, pale at apex of gaster; antenna black with F3 slightly longer than
0.5x of clava.] In forewing infuscation, ghorpadei is similar to lineascapa,
but the latter species has F2 quadrate, not quite 0.5x of F3; ovipositor
2.Ox as long as mid tibia; and mid tibial spur slightly shorter than basitarsus.
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6. MARLATTIELLA HOWARD
Marlattiella Howard, 1907: 73. Type species Marlattiella prima Howard, by original
designation.

Other citations. Tachikawa, 1962: 74-77, Japan rec, tax. Nikol'skaya &
Yasnosh, 1966: 150, Caucasus rec. Rosen & DeBach, 1970: 39-44, tax.
Viggiani, 1985a: 92, Kenya rec. Huang, 1994: 238, China rec.
Diagnosis. (Figs. 93-95)
Female. Antenna with 4 segments, 1111; funicle segment small, quadrate or broader than long; clava long, slightly curved. Eyes small, occupying much less than half of head; malar space longer; frontovertex narrower
than eye. Pronotum medially membranous; mid lobe, each side lobe and
scutellum with 6, 2 and 4 setae; axilla without setae; mid lobe and scutellum with a mid-longitudinal fine line (?groove); propodeum slightly longer
than metanotum, with a triangular projection in middle of posterior margin,
but without crenulae. Forewing as in Aphytis; costal cell distinctly shorter
than marginal vein and with 2 setae; linea calva distinct, proximally
bordered by several lines of setae; submarginal vein with one seta; stigmal
vein short, but with a distinct neck, stigma with 4 sensilla. Tarsal formula
5-5-5. Gaster as in Aphytis; hypopygium not extending to apex of gaster.
Male. Differs from female in having a 3-segmented antenna, 1101, with
a long, curved clava bearing numerous longitudinal sensilla, as in Eretmocerus.
Species and distribution. World species, 2, both from the Oriental region;
India, 1 species.
Hosts. Parasitoids of diaspidids (Homoptera:Coccoidea:Diaspididae).
Comments. Marlattiella is very close to Aphytis from which it differs
mainly by the smaller eyes, presence of 6 setae on the mid lobe, only 2
setae in costal cell, and propodeum only slightly longer than metanotum
and without crenulae in middle of its posterior margin (See also under
Aphytis).
1. Marlattiella maculata Hayat (Figs 93-95)
Marlattiella maculata Hayat, 1974a: 65. Female. India, Aligarh (ZSI), not examined.

Other citations. Hayat, 1986b: 169, catlg.
Female. Length, 0.86mm Body whitish with the following brown or
dusky parts: mouth margin, lower half of malar sulcus, an inverted, shortarmed ' Y'-shaped patch on occiput, centre of pronotum, three small patches
anteriorly and two patches posteriorly on mid lobe, two relatively large
patches in anterior two-fifths and whole of posterior margin of scutellum,
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a large patch on dorsum of gaster extending from base to nearly the cereal
plates; antennal scape, pedicel and Fl whitish, basal two-thirds of clava
brown, apical third yellow; forewing hyaline, with a faint infuscation
behind marginal vein; hindwing hyaline; legs whitish.
Frontovertex about 0.33x of head width; eyes with short and dark brown
setae; ocellar triangle with apical angle slightly acute, POL about equal
to OOL, posterior ocelli about one ocellus diameter to eye margin or
slightly less; vertex with a pair of long setae near occipital margin.
Pronotum with a long seta at each postero-lateral corner; mid lobe about
as long as width of scutellum, slightly broader than long (6.0:5.0).
Forewing as in Fig. 95. Hindwing about 6.Ox as long as broad; marginal
fringe about as long as wing width. Mid tibial spur a little longer than
basitarsus. Gaster slightly longer than thorax (25.0:23.0); ovipositor exserted
to about 0.2x of gaster length.
Male. Unknown.
Host. Aonidiella orientalis on Ficus sp.
Distribution. India: Uttar Pradesh.
Material examined. See Hayat (1974a). No additional specimens were
collected.
Comments. This species was described from a single female. The holotype
(in alcohol in a vial, with parts in balsam on a slide) was deposited in
the ZSI, but it could not be re-examined as my requests for loan never
materialized. Therefore, the above description and accompanying illustrations were drawn from the original description and the notes with me.
M. maculata is extremely close to the type species, M. prima Howard
(1907), but can be distinguished by the following characters: general
colour whitish with distinct brown or dusky patches; forewing faintly
infuscate behind marginal vein; setae proximad of the linea calva about
70 in number; and marginal fringe of forewing about 0.2x of wing width.
[General colour orange yellow; forewing hyaline; linea calva proximad
with about 40 setae; and marginal fringe about 0.33x of wing width; in
prima.]
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7. BOTRYOIDECLAVA SUBBA RAO
Botryoideclava Subba Rao, 1980: 41. Type species Botryoideclava bharatiya Subba Rao,
by original designation.

Other citations. Hayat, 1995: 54, Thailand rec.
Diagnosis. (Figs. 140-142, 842)
Female. Antenna with 6 segments, 1122, both funicle segments small,
transverse; clava robust, with elongate-oval sensilla. Mandible with two
teeth and a truncation. Maxillary palp 2-segmented; labial palp unsegmented.
Head with the usual medio-frontal, occipital and ocular lines; frontovertex
broad, about 0.66x of head width; eyes small and setose; temples welldeveloped; lower part of occiput sclerotized. Pronotum medially divided,
and, in dorsal view, about 0.5x of mid lobe; mid lobe, each side lobe, each
axilla and scutellum with 2-8, 3, 1 and 4 setae; axillae small, slightly
projecting forwards; mid lobe and scutellum with a fine midlongitudinal
line; dorsellum of metanotum distinct, and with antero-median apodeme;
propodeum longer than metanotum, with posterior margin nearly straight,
without crenulae; 2 setae on each side of propodeum distad of each spiracle.
Forewing (in macropterous forms) with costal cell shorter than marginal
vein; costal cell without setae; disc sparsely setose, setae minute; linea
calva not clearly defined; submarginal vein with 2 setae; stigmal vein short,
with 4 sensilla on stigma. Tarsal formula 5-5-5. Gaster longer than head
plus thorax; last tergum ventro-laterally continued as outer plates of
ovipositor; ovipositor long and exserted at apex.
Male. Similar to female except for presence of a sensory area on scape,
and the genitalia. Phallobase tubular with narrow base, parameres small
and digiti long, each digitus with two denticles (Fig. 842).
Species and distribution. World species, 2, both Oriental; India, 1 species.
Hosts. Parasitoids of aclerdids (Homoptera:Coccoidea:Aclerdidae).
Comments. Botryoideclava is very close to Proaphelinoides Girault and
differs mainly by the well-developed temples; moderately long setae on
body and wing veins; and oval-elongate sensilla on the clava. Of these
characters, only the minute discal setae and the oval-elongate claval sensilla
appear to be apomorphic characters of the genus. All other characters are
shared by one or the other genus of the Aphytini.
1. Botryoideclava bharatiya Subba Rao (Figs 140-142, 842)
Botryoideclava bharatiya Subba Rao, 1980: 42. Female, male. India, Balrampur (BMNH),
examined in 1981.

Other citations. Hayat, 1986b: 151,catlg. Hayat, 1995: 55, tax. Easwaramoorty
et al, 1996: 55-64, morph., biol., host.
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Female. Body including legs pale yellow to whitish yellow; occiput
below brownish yellow; gaster except pale last tergum, brown; tips of
mandibles brown; antenna pale yellow with clava largely suffused yellow
brown; wings with a diffuse infuscation. Setae on body largely pale brown.
Structural details as in figures, but the following may be noted:
Antennal clava with numerous sensilla. Mid lobe with 8 setae. Forewing
3.Ox as long as broad; marginal fringe 0.2x of wing width. Hindwing about
6.5x as long as broad; marginal fringe 0.66-0.70x of wing width with
venation 0.6x of wing length. Gasteral terga I-IV each with 2+2 setae, TV
with 2+1 + 1+2 setae, TVI with a curved line of setae along posterior margin,
the conical TVII with 8 long setae; ovipositor originating from base of
gaster and exserted at apex; third valvula 0.5x of second valvifer and as
long as mid tibia and basitarsus combined.
Male. Similar to female, except apex of gaster broadly rounded, scape
with a sensory area, and genitalia as in Fig. 842.
Hosts. Aclerda takahashi on sugarcane, Saccharum officinarum; Melanaspis
glomerata on sugar cane; indet. scales on S. munja.
Distribution. India: Uttar Pradesh.
Material examined. See Hayat (1983).
Additional material. INDIA: Uttar Pradesh, Deoria, 4F; received from
G.S. Sugarcane Breeding Research Institute, Seorahi, and collected during
Feb. to May, 1993, from sugarcane fields.
Comments. This species differs from the only other species B. thailandica
Hayat (1995) in having the wings fully developed, presence of numerous
sensilla on the clava, 8 setae on the mid lobe, and ovipositor with longer
third valvula. [Clava with only a few sensilla, one pair of setae on the
mid lobe, third valvula nearly O.33x of second valvifer, and the species
is represented by brachypterous form only; in thailandica.]
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Proaphelinoides Girault, 1917c: [4]. Type species Proaphelinoides elongatiformis Girault,
by original designation.
Bestiola Nikol'skaya, 1963: 187. Type species Bestiola mira Nikol'skaya, by original
designation. Synonymy by Rosen, 1980 [Dec.]: 299; also Hayat, 1981 [Jan.]: 469.

Other citations. Tachikawa, 1964: 46-49, Bestiola, Japan rec. Tachikawa,
1984: 49-53, tax. Hayat, 1985a: 73-78, tax., key. Viggiani & Ren, 1993:
228, China rec. Huang, 1994: 242-245, Chinese sp.
Diagnosis. (Figs. 143-150)
Female. Antenna with 6 segments, 1122 or 1131. Mandible with two
teeth and a truncation. Maxillary palp 2-segmented; labial palp unsegmented.
Frontovertex about 0.33x of head width; eyes large, finely setose; frontovertex
with prominent dark brown setae, 2 pairs very long along vertexo-occipital
margin. Pronotum dorsad long, medially divided by a suture; mid lobe and
scutellum with a fine mid-longitudinal line/groove; prothoracic spiracles
prominent; scutellum with a notch in posterior margin; setae on thoracic
dorsum long and brown to dark brown; mid lobe, each side lobe, each axilla
and scutellum with 12-16, 2, 1 and 4 setae; metanotal tubercle present;
propodeum medially long, more than 3.Ox as long as metanotum and with
a fine, sinuous ridge mesad of each spiracle, and 3-6 setae on each side
distad of spiracles; posterior margin of propodeum with very fine crenulae
sometimes detectable at high magnification, otherwise appears acrenulate.
Forewing broad, with or without a bunch of dark setae behind proximal
half of marginal vein; linea calva distinct or not clearly defined, proximally
bordered by 1-4 lines of setae; submarginal vein with 2 setae, the distal
seta very long; marginal vein distinctly longer than costal cell and with
long setae; stigma with 4 sensilla. Hindwing broad, with sparsely to
moderately densely setose disc. Legs long and slender; tarsal formula 55-5. Gaster at least as long as head plus thorax; last tergum latero-ventrally
continuous with outer plates of ovipositor; sometimes TVII appears as a
narrow, partially separated (from TVIII) band; ovipositor long, slightly
exserted at apex. Body elongate and flattened. TI and other terga with small
[?]sensory peg -like setae arranged in groups.
Male. Unknown.
Species and distribution. World species, 4; Oriental, 4; India, 2 species.
Hosts. Parasitoids of diaspidid scales of the Tribe Odonaspidini
(Homoptera:Diaspididae).
Comments. This genus is extremely close to Aphytis Howard, differing
from that genus in having an elongate-flattened body, very long setae on
head and thorax, prominent pronotal spiracles, nearly straight posterior
margin of the propodeum which is medially apparently smooth, very long
distal seta on submarginal vein and the long syntergum (=last tergum).
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This latter character and long setae on body are also found in one species
of Aphytis {A. longicauda Rosen & DeBach, 1979), but that species appears
correctly placed in Aphytis, and these characters may very likely be convergent. The long and flattened body and long setae are probably characters
related to the habits of species of this genus: ovipositing in insects (odonaspids)
which live in narrow spaces (see Hayat, 1994a). There are apparently only
two derived characters of Proaphelinoides: the prominent pronotal spiracles and the medially smooth propodeum. All other characters appear
to be homoplasius, being also found in Aphytis or Botryoideclava, or
Centrodora.
1. Proaphelinoides australis Girault (Figs 143-147)
Proaphelinoides australis Girault, 1922: 101. Female. Australia, Nelson (QMB),
examined by Hayat, 1985a: 75.

Other citations. Hayat, 1974d: 289, in Centrodora, catlg. Rosen, 1980:
300, tax., as synonym of P. elongatiformis. Tachikawa, 1984: 51, tax.
Hayat, 1985a: 75, tax., key. Hayat & Zeya, 1993: 65, India rec.
Female. Body pale yellow, a patch on occiput, posterior margin of
scutellum and sides of propodeum brown; gaster reddish brown, with TI
and Til, except pale brown diffuse bands distally, and last tergum, pale
yellow to nearly white; tips of mandibles reddish brown; scape pale,
pedicel and flagellum suffused dusky yellow; forewing hyaline with a
diffuse infuscation behind proximal half of marginal vein and distal end
of marginal and stigmal veins, this becoming faint towards apex of wing;
hindwing hyaline, faintly infuscate in distal half or so; legs pale yellow
with some dusky suffusions especially on hind coxa and femur. Most of
setae on head and thorax brown to dark brown, those on infuscated part
of forewing dark brown, the bunch of setae on wing nearly black; setae
on last tergum of gaster pale.
Structural details as in figures, but the following may be noted: 3 setae
on each side of propodeum distad of spiracles. Hindwing nearly 4.5x as
long as broad, venation 0.64x of wing length; disc sparsely setose; marginal
fringe about 0.33x of wing width. Mid tibial spur shorter than basitarsus
(12.0:15.5). Gaster about 1.5x as long as thorax; ovipositor arising from
about posterior half of TI, its length 2.5x as long as mid tibia; third valvula
0.34x of second valvifer (22.0:64.5), and 0.64x of mid tibia (22.0:34.0).
Male. Unknown.
Host. Unknown.
Distribution. India: Assam. (Australia).
Material examined. See Hayat & Zeya (1993). No further material was
collected.
Comments. The specimen collected in India agrees fairly well with the
type of australis except for the relatively greater number of setae proximad
of the linea calva of the forewing, F3 1.3x as long as broad, and the
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relatively shorter syntergum. Other slight differences between the type
specimen and the Indian specimen appear to be due to the way these
specimens are mounted. The differences between australis and the type
species, elongatiformis, were already given by Hayat (1985a); additionally
elongatiformis has 4-6 relatively longer setae on each side of the propodeum
distad of spiracles.
2. Proaphelinoides anomalus Hayat (Figs 148-150)
Proaphelinoides anomalus Hayat, 1985a: 73. Female. India, 25 kms west of Mudigere
(BMNH).

Other citations. Hayat, 1986b: 169, catlg.
Female. Head dorsum and thorax mainly golden yellow; face, malar
space and pronotum pallid to nearly white; temples and occiput, sides of
propodeum, and meso-and metapleura, dusky or pale brown; gaster dark
brown to blackish, with most of TI and Til pale, apex of last tergum white;
third valvula blackish brown; tips of mandibles blackish; scape white to
pallid, pedicel yellow, and flagellum yellow suffused with pale brown;
wings hyaline; forewing with a diffuse infuscation behind parastigma and
a larger spot behind stigmal vein; legs pallid to nearly white, hind coxae
in proximal 0.5-0.6 brownish, distal 0.33-0.5 of femora, especially dorsally, and proximal 0.33 of tibiae, pale brown. Body setae all brown to
dark brown.
Structural details as in figures, and the following: Eyes bulged and
densely setose. Pronotum about 0.5x of mid lobe; mid lobe with 6-7 pairs
of setae, posterior pair nearly 2.Ox as long as antero-lateral pair, and
separated by a distance about equal to or slightly more than, distance of
a seta to outer margin of mid lobe; scutellum slightly more than 1.5x as
broad as long (11.0:7.0). Hindwing about 4.Ox as long as broad; marginal
fringe 0.33x of wing width. Mid tibial spur about 0.66x of basitarsus.
Gaster nearly 2.Ox as long as thorax; last tergum compressed (Fig. 150),
but seen from above, appears narrow and elongate, and about 0.27x of
gaster (13.0:47.0); ovipositor about 2.5x as long as mid tibia; third valvula
0.5x of second valvifer.
Male. Unknown.
Host. Unknown.
Distribution. India: Karnataka.
Material examined. See Hayat (1985a). No additional material was collected.
Comments. This species was adequately described by me (1985a), and
therefore the above diagnosis and illustrations are here reproduced from
that paper. P. anomalus differs from other three species of the genus
(australis, elongatiformis, bendovi) mainly in having large and densely
setose eyes, absence of a bunch of dark setae behind proximal half of the
marginal vein, linea calva with 3-4 lines of setae proximad; blackish
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(except apex) last tergum of gaster and blackish brown third valvulae.
P. anomalus superficially resembles Aphytis longicaudus Rosen & DeBach
(1979), but has all the characters of the genus, including a flattenedelongate body, long setae on head and thoracic dorsum, long distal seta
on the submarginal vein, and indistinct crenulae along posterior margin
of the propodeum. Specifically longicaudus differs from anomalus in a
number of characters, such as the relative dimensions of the antennal
segments, greater number of setae on the mid lobe and proximad of the
linea calva, and the generally entirely yellow body colour.
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9. APHYTIS HOWARD
Aphytis Howard, 1900: 168. Type species Aphytis chilensis Howard, by monotypy.
Prospaphelinus De Gregorio, 1914: 227. Type species Aphelinus (Prospaphelinus)
silvestrii De Gregorio, by monotypy. As subgenus of Aphelinus. Synonymy by
Mercet, 1930b: 48-49.
Paraphytis Compere, 1925: 129. Type species Paraphytis vittatus Compere, by original
designation. Synonymy by DeBach & Rosen, 1976: 541.
Syediella Shafee, 1970: 144. Type species Syediella maculata Shafee, by original
designation. Synonymy by Hayat, 1982: 169.

Other citations. Rosen & DeBach, 1979: world spp., revision, key, hosts,
biol. control. Rosen (ed.), 1994: tax., biol., biol. control, regional spp.
Hayat, 1994d: 303-315, review Oriental spp. Huang, 1994: 45-96, Chinese
spp., key.
Diagnosis. (Figs. 151-176, 841, 885, 886, 910)
Female. Antenna with 6 segments, 1131 or 1122; some with 5 or 4
segments, 1121, 1111. Mandible usually with two small teeth and a truncation. Maxillary palp usually 2-segmented, occasionally not segmented;
labial palp not segmented. Eyes relatively large and setose; frontovertex
at least 0.33x of head width; malar sulcus distinct and curved. Pronotum
medially membranous, thus made up of two plates, the seta at each posterolateral corner longer than other setae along collar; mid lobe with reduced
number of setae, predominently 10-12, each antero-lateral and posterior
pair of setae longer; each side lobe with 2, rarely 1 or more than 2 setae;
each axilla with 1 and scutellum with 4 setae; axillae very slightly projecting forwards; mesothoracic dorsum with a median pale line or shallow
groove; metanotum with a antero-median tubercle; propodeum always
longer than metanotum, with a fine open 'S'-shaped ridge mesad of each
spiracle and medially always variously reticulate; the seta anterior to
spiracle always modified variously; posterior margin of propodeum nearly
always with crenulae in mesal third, the latter slightly triangularly or
roundedly produced or with two submedian lobes; mesopostphragma long
and broad, at least reaching apex of TI of gaster. Forewing variable, but
with venation long, reaching clearly beyond half length of wing; linea
calva distinct, with setae proximad of linea calva always longer than those
on disc; submarginal vein usually with 2 setae, occasionally more than
2; postmarginal vein generally absent; costal cell clearly shorter than
marginal vein; stigmal vein short, but with a distinct neck, stigma with
4 sensilla. Legs normal, not robust; tarsal formula 5-5-5. Petiole transverse, usually reticulate. Gaster with 7 terga; TI-V each with a few setae
on each side (where the terga have fine, longitudinal reticulations); TV
with usually a pair of submedian setae; TVI with a line of 4 or more setae
between spiracles, of which the outermost seta of each side is longer; TVII
with 1-2 lines of setae; TVII broader than long to subconical, rarely longer
than broad; hypopygium reaching at most to three-quarters length along
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gaster; ovipositor(*) variable, usually very slightly exserted.
Colour of body, antennae, wings and legs variable, but ground colour
appears to be yellow with various degrees of infuscation or infuscated
bands or patches; the forewings, except in some species of the vittatusgroup, rarely infuscated and then not strikingly so. Body setae also variable
in colour, either dark or pale, in latter case hardly visible in microscopic
preparations at lower magnifications. Vertex always with 2 pairs of longer
setae behind posterior ocelli apart from shorter setae.
Male. Generally very similar to female and with hardly any dimorphism
even in the antennal structure, except in some Fl and F2 anelliform or
absent, then antenna 4-segmented (1111), with long F3 and clava bearing
numerous sensilla. Genitalia with an elongate-tubular phallobase, with
parameres either reduced or absent, but digiti well-developed, each with
one denticle (Fig. 841).
Species and distribution. World species, 130; Oriental, 51; India, 17
species.
Hosts. Ectoparasitoids of diaspidid scales (Homoptera: Diaspididae). Hosts
other than diaspidids recorded in the literature are most likely erroneous.
Comments. The genus is well-known mainly through the publication of
Compere (1955), and the more extensive contributions by DeBach and
Rosen (several papers, culminating in the revision of the world species
by Rosen & DeBach, 1979); and also because a majority of the chalcidoid
species used for the control of diaspidid pest species belong to this genus.
It is this important role as biocontrol agents which led to detailed biosystematic studies on Aphytis. These studies on the biology, cross-breeding, etc. have shown that it is necessary to recognize in this genus semispecies, biological strains and sibling species, as most morphological
characters are inadequate. In some cases, such studies have brought to light
the existance of complexes with hardly any reliable morphological characters to distinguish them. These studies have put the taxonomy of the
genus beyond the reach of 'museum taxonomists'. It is now rather difficult,
if not impossible, to recognize species in Aphytis solely on the basis of
morphological characters, and one morphological character - crenulae
along the posterior margin of the propodeum - can be seen only under
high magnification with a phase-contrast or similar such device. The
absence of reliable diagnostic characters and the overlapping nature of
almost all characters makes me wonder whether speciation in Aphytis has
followed a mosaic pattern and that the phylogeny in this genus is an
example of 'rocket scheme' - a monophyletic group providing a succession
of radiations and each clustre of radiation proceeding from a single branch
of the preceding one? How else can speciation be explained in this genus?
(*) Some authors compare the length of the ovipositor 'shaft' = stylets (= a pair of
first valvulae and the second valvula) with length of mid tibiae. My experience shows
that the length of the second valvula can be measured accurately, whereas the lengths
of the first valvulae vary depending up on the condition that obtains during death of
the insect and during the mounting process. A more reliable measurement could be the
combined lengths of the second valvifer and the third valvula.
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In the present work the known species from India are very briefly
described. This is because these species were described in considerable
details by Rosen & DeBach (1979) and some of the species were recently
described. Except for the descriptions of two species as new, proposal of
two specific synonymies, and record of one species from India, I add here
no additional material though I have material of at least 5 other (probably
2 new) species.
I have tried to use in the key only those characters which can be seen
under a magnification of 400X or less, except at one couplet where the
character pertaining to the propodeal crenulae has to be used as there is
no other character to separate the two related species-groups, lingnanensisand chrysomphali-groups. I, however, realise that the key given here is
quite inadequate to identify the Indian species of the genus with any degree
of confidence. Therefore, users are urged to consult the original descriptions and those given by Rosen & DeBach (1979).
In spite of a large body of literature on the taxonomic and other studies
on Aphytis, the genus still remains an enigma for me.
SPECIES-GROUPS. Rosen & DeBach (1979) divided the genus into seven
species-groups (vittatus, proclia, chilensis, mytilaspidis, lingnanensis,
chrysomphali, funicularis), and further placed several species in (unnamed) groups related to these seven groups. They also considered the
vittatus-group as the most primitive (=plesiomorphic) group. I have (Hayat,
1994d) made some comments on the relationships of these groups, but still
think that this problem can be solved only when the genus is subjected
to a thorough phylogenetic analysis. It is sufficient here to note that of
the seven groups, the chilensis- and the mytilaspidis- groups are not
represented in the Indian fauna. The following is a synopsis of the species
groups and the Indian species of these groups:
VITTATUS- GROUP (+related group)
PROCLIA- GROUP (+related group)
LINGNANENSIS- GROUP
CHRYSOMPHALI- GROUP
FUNICULARIS- GROUP
Unassigned species

peculiaris, maculatus
proclia, paramaculicornis,
manii, philippinensis,
vandenboschi, bangalorensis
lingnanensis, coheni, melinus
lepidosaphes, fioriniae
theae
alami, aligarhensis, sankarani

KEY TO INDIAN SPECIES OF APHYTIS, FEMALES
1. Mesothoracic dorsum with dark brown longitudinal bands on a pale
background (Fig. 151); antenna with contrasting pale and dark brown
segments (Fig. 155), legs with dark brown bands and spots
2
-. Mesothoracic dorsum, antennae and legs different, not with dark bands
and spots
3
2. Antenna with 5 segments (Fig. 154)
-. Antenna with 6 segments (Fig. 155)

1. maculatus (Shafee)
2. peculiaris (Girault)
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3 .Antenna with 5 segments; maxillary palp not segmented. (Body yellow)
3. theae (Cameron)
-.Antenna with 6 segments
4
4.Occiput with a distinct, though sometimes diffuse, dark brown to black
cross-bars on each side of foramen; malar space or malar sulcus or
both usually marked with brown to dark brown; forewing generally
infuscate, but not with distinct infuscate patches as in peculiaris;
TI-V with distinct short bands on each side, with TI or TV or both
with the bands complete
5
-.Occiput without such cross-bars on sides of foramen and malar space
paler as rest of head; forewing generally hyaline or not distinctly
infuscate; gaster pale, usually without such lateral bands
10
5.Ovipositor about 1.5x as long as mid tibia and third valvula short,
clearly less than 0.30x of mid tibia (Figs 164, 165) 4. manii sp.nov.
-.Third valvula at least 0.3x of mid tibia, generally longer; ovipositor
length variable
6
6.Propodeum long, 5.6-6.7x as long as metanotum and nearly as long as
scutellum
5. bangalorensis Rosen & DeBach.
-.Propodeum shorter, not more than 5.Ox as long as metanotum, and at
most 0.8x of scutellum
7
7.Funicle infuscate; basal part of clava paler than funicle but apical part
dark brown to blackish
8
-.Pedicel, funicle and basal part of clava uniformly infuscate, apical part
of clava either infuscate as rest of clava or dark brown to blackish
9
8.Pedicel as pale as basal part of clava in contrast to infuscate funicle
6. paramaculicornis DeBach & Rosen
-. Pedicel and funicle fuscous, basal part of clava paler.. 7. proclia (Walker)
9.Propodeum relatively short, 2.66-3.Ox as long as metanotum and at most
0.66x of scutellum. Uniparental species
8. vandenboschi DeBach & Rosen
-.Propodeum 3.0-4.Ox as long as metanotum and 0.75-0.80x of scutellum.
Biparental species
9. philippinensis DeBach & Rosen
lO.Forewing venation shorter, just exceeding 0.5x of wing length; marginal
fringe of forewing 0.4x of wing width (Fig. 169), those of hindwing
exceeding wing width
10. aligarhensis sp. nov.
—.Forewing venation of normal length, distinctly longer than 0.5x of wing
length; marginal fringe of both wings shorter
11
11 .Setae on head, thoracic dorsum and sides of gaster brown to dark brown.
(Thoracic sterna infuscate)
12
—.Setae on head, thoracic dorsum and sides of gaster pale, not clearly
visible; if setae darker then propodeum at most 0.8x of scutellum
13
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12.Mid lobe with 12 setae; propodeum 8.5x as long as metanotum and 0.9x
of scutellum; ovipositor 1.33x as long as mid tibia; third valvula
0.35x of mid tibia. (Male: scape with a sensory area, Fig. 174)
11. alami Agarwal
—.Mid lobe with 10 setae; propodeum 5.6-7.3x as long as metanotum and
0.9-l.lx as long as scutellum; ovipositor (stylets) 1.60-1.95x as
long as mid tibia; third valvula 0.47-0.61x of mid tibia. (Male: scape
without a sensory area)
12. sankarani Rosen & DeBach
13.Propodeal crenulae large and overlapping
—.Propodeal crenulae either large and non-overlapping, or small

14
16

14.Thoracic sterna immaculate. (Clava 3.4-4.Ox as long as broad)
13. melinus DeBach
—.Thoracic sterna dusky or infuscate
15
15.Setae on thorax and gaster pale; mid lobe with 10-12 setae; forewing
proximad of linea calva with 30-50 setae; thoracic sterna faintly
dusky; gaster immaculate
14. lingnanensis Compere
—.Setae on thorax and gaster relatively coarser and darker; mid lobe with
12-14 setae; forewing proximad of linea calva with 50-70 setae,
thoracic sterna strongly dusky; gaster with ventre basally and sides
of terga faintly dusky
15. coheni DeBach
16.Thoracic sterna dusky; clava 2.8-3.4x as long as broad; mid lobe with
10-15 setae, propodeum 4.0-4.5x as long as metanotum and about
0.75x of scutellum; ovipositor (stylets) 1.75-2.Ox as long as mid
tibia. Biparental species
16. lepidosaphes Compere
—.Thoracic sterna immaculate; clava short, 2.0-2.6x as long as broad; mid
lobe with 8 setae; propodeum 5.1-6.2x as long as metanotum and
about as long as scutellum; ovipositor (stylets) 1.44-1.65x as long
as mid tibia. Apparently uniparental species
17. fioriniae Rosen & Rose
1. Aphytis maculatus (Shafee) (Figs 151-154)
Syediella maculata Shafee, 1970. 144. Female. India, Ootacamund (=Udagamandalam)
(ZDAMU), examined.
Aphytis malayensis Rosen & DeBach, 1979: 295. Female. Malaysia (UCR), not examined. SYN.NOV.
Aphytis maculatus (Shafee): Hayat, 1982: 169, tax., India rec.

Other citations. Hayat, 1986b: 147, catlg.
Female. Body (Fig. 151), including legs, pale yellow to white, with
brown to dark brown as follows : mouth margin, lower half of malar space,
pronotum mesally and along collar, 4 longitudinal bands each on mid lobe
and scutellum (the lateral bands on mid lobe rarely reaching anterior
margin), expanded part of side lobe faintly, sides of axillae, metanotum
mesad faintly, sides of propodeum mesad of spiracles and a medial patch
in the reticulate area, petiole mesally (pale brown), short bands on each
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side of TI-V, those on TI and TV connected by a paler cross-band each,
still paler cross-bands sometimes on TII-IV; mandible pale brown with
the two teeth black; antenna pallid white, with pedicel at base occasionally,
Fl, F2 and distal 0.50-0.66x of clava brown to dark brown; wings hyaline,
forewing with an oval infuscate patch appended to stigmal vein, and a
bunch of thick, darker setae in middle of proximal margin of the linea calva;
setae dark brown; hindwing with setae transparent; legs, including coxae,
pale yellow to white, with brown to dark brown bands as follows: one on
fore tibia, 2 each on mid and hind tibiae; a streak on mid femur, and a
curved band distally on hind femur; all basitarsi and spurs at least in basal
half, dark brown; second tarsal segment of fore leg brown. Setae on body
dark brown. Eyes densely setose, setae black and long.
Structural details as in figures, but the following may be noted: Head,
in front view (holotype), 1.46x as broad as high; frontovertex 0.32x of
head width; eyes strongly diverging anterior to anterior ocellus; malar
space length 0.82x of eye length; mouth fossa 0.8x of frontovertex width.
Mandible as in Fig. 153. Antenna as in Fig. 154. Forewing slightly more
than 2.5x as long as broad, otherwise as in Fig. 152. Hindwing at least
4.66x as long as broad; marginal fringe 0.44x of wing width. Relative
lengths of ovipositor, third valvula, mid tibia, mid basitarsus and mid spur:
55.5-60.5:12.0-13.0:31.0-33.0:11.0-13.0:10.0-12.0.
Male. [Based up on the description given by Hayat, 1982.] The male
differs from the female in colour and other details given below: Body lemon
to honey yellow; malar space whitish; facial margin not brown; submedian
mesothoracic bands distinct, but laterlal bands not well marked; apex and
sides of scutellum and posterior 0.66x of notaular lines, brownish; gaster
in basal third (TI + anterior half of Til) brownish followed by two narrow
stripes, one on Till and the second on TIV, rest of dorsum brownish;
antenna nearly uniformly yellow brown; wings as in female; legs as in
female except fore tibia with two brownish bands.
Antenna with 4 segments, 1111; relative lengths (widths): scape, 5.0;
pedicel, 1.5; Fl, 4.25 (1.75); clava, 12.50 (1.80). Gaster shorter than thorax
(10.25:13.50).
Hosts. [?] indet. mealybug; [?] indet. soft scales.
Distribution. India: Tamil Nadu. (Malaysia).
Material examined. Holotype female (see under Comments.)
Additional material. INDIA: Tamil Nadu, Ooty (=Udagamandalam), 3F,
iii. 1993, with leaves infested with soft scales from which also emerged
specimens of 3 species of Coccophagus; S. B. Zeya.
Comments. S. maculata: There are two slides; one with one antenna, wings
and legs (all of right side) under a single coverslip. It carries number '183'
and the name of the species in Shafee's handwriting. The second slide has
the rest of the body in a drop of balsam. The specimen was obviously in
alcohol for several years and was later put on the slide. The slide has the
name of the species and type designation in Shafee's handwriting. The
specimen has now become nearly all pale. I have now put a coverslip on
the slide.
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A. malayensis Rosen & DeBach (1979) is indistinguishable from maculatus.
1. therefore, place this species in synonymy with Shafee's species though
I have not seen the unique type of Rosen & DeBach's species.
2. Aphytis peculiaris (Girault) (Figs 155-160)
Marietta peculiaris Girault, 1932: 2. Female. India (WADA), see Hayat, 1974e.
Aphytis peculiaris (Girault): Rosen & DeBach, 1979: 238, female, male, tax., India rec.

Other citations. Hayat, 1974e: 345, type, figures, Marietta p. Hayat,
1986b: 148-149, catlg.
Female. Body yellow, with darker markings as in Fig. 156; the bands
on Til and IV may be complete; antenna pallid with Fl, F2 and clava dark
brown; wings hyaline, forewing with three infuscated patches as in Fig.
160; legs yellow, with dark brown patches on femora distally, two on each
tibia and at least partly the basitarsus of mid and hind legs and mid tibial
spur varying from pale to dark brown (Figs 157-159). Setae on head and
thoracic dorsum dark brown; eyes densely setose, setae pale brown.
Structural details as in figures, but the following may be noted: Propodeum
3.2-3.4x as long as metanotum and about 0.5x of scutellum. TVI with a
line of 11 setae; TVII with about 20 setae; each cereal plate with 3 long
and 1 short setae; ovipositor 2.Ox of mid tibia; third valvula about 0.5x
of mid tibia or 1.5x as long as mid tibial spur.
Male. Generally similar to female except as follows: Body largely
yellow, with brown to dark brown as follows: pronotum submedially;
notaular lines, scuto-scutellar suture, propodeum mesad of spiracles and
faintly along mesal third of posterior margin, petiole medially, a crossband on TI and another on TV, a spot on each side of TVI; antenna yellow;
forewing except for a streak at base, hyaline; legs pale, with mid tibial
spur and tarsal segments 1-3 of mid leg, dark brown.
Antenna with 5 segments; Fl 1.65x and F2 nearly 2.Ox, as long as broad;
clava 2.Ox as long as F2.
Hosts. Aonidiella (?)orientalis on rose; indet. red scale.
Distribution. India: Bihar (Khunti). Type locality unknown.
Material examined. See Hayat (1974e).
Comments. This is a distinctive species of the vittatus-growp. The above
brief description is largely drawn from the notes I made from the holotype
(Hayat, 1974e) and the redescription given by Rosen & DeBach (1979).
3. Aphytis theae (Cameron)
Aphelinus theae Cameron, 1891: 183. Female. India, Janygo (Not found teste Rosen
& DeBach, 1977). Neotype (India, Jorhat) selected from a series reared from the
tea scale on Camellia japonica at the insectory of the USDA Biol. Control. Lab.,
Gainesville, by Rosen & DeBach, 1977: 9, not examined.
Aphytis theae (Cameron): Compere, 1955: 317.
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Other citations. Cotes, 1893: 78. Mercet, 1912b: 105. Ayyar, 1925: 251,
catlg. Mani, 1938: 120, catlg. Pruthi & Mani, 1940: 26, host. Chatterjee
& Misra, 1974: 23, host.; all in Aphelinus. Rosen & DeBach, 1977: 1-3,
5-8, tax., des., India rec. Nagarkatti et. al., 1979: 179-184, India rec, host.
Rosen & DeBach, 1979: 656, des., key. Hayat, 1986b: 149, catlg. Mani,
1989: 1091, Aphelinus t., as incertae sedis.
Female. Body pale yellow; antenna pale with pedicel and flagellum
faintly dusky; wings hyaline; legs pale yellow, mid tibia dusky.
Mandibles rudimentary. Palps not segmented. Antenna with 5 segments;
scape 4.66-5.20x as long as broad; pedicel longer than Fl and F2 combined;
Fl and F2 anelliform; clava large, nearly 3.Ox as long as broad. Thoracic
setae pale except the longer ones; mid lobe with 13-18 and each side lobe
with 3 setae; scutellum 0.75-0.80x of mid lobe; propodeum slightly more
than 2.Ox to 3 .Ox as long as metanotum and 0.4-0.5x of scutellum. (Crenulae
5-8 + 5-8, minute, triangular, elongate and non-overlapping). Forewing
2.33-2.50x as long as broad; marginal fringe not more than 0.2x of wing
width; setae proximad of linea calva 61-85 in 7-8 lines. Mid tibial spur
about 1.4x as long as basitarsus. TI-V each with 2-4 fine setae on each
side; TV with 2 submedian setae; TVI with a line of 4 setae between
spiracles; TVII with a line of 6-7 setae; each cereal plate with 2 long and
one short setae; ovipositor (stylets) 1.4x as long as mid tibia; third valvula
0.33-0.40x of mid tibia.
Male. Essentially similar to female. Scape short, 3.75-4.50x as long
as broad with 2 minute tuberculate sensilla on ventral surface.
Hosts. Fiorinia theae on tea; [?] Pseudaonidia duplex on tea.
Distribution. India: Assam, Himachal Pradesh.
Comments. The above characters are noted from the redescription given
by Rosen & DeBach (1977, also 1979). This species remained unrecognised
till resurrected by Rosen & DeBach (1977) and designation of a neotype
from material collected from the tea scale in India.
4. Aphytis manii sp. nov. (Figs. 164-167)
Female. Length, approx. 1.0mm Body yellow, but after clearing transluscent
white, with thorax and legs lightly infuscate, and with distinctly brown
to dark brown as follows: the bars on sides of foramen and malar space
dark brown; mouth margin brown; thoracic sutures brownish; petiole infuscate
brown in middle; gaster with short dark brown lateral bands on TI-V, those
on TI connected medially by a brown cross-band; antenna pallid, Fl, F2
and apical part of clava dark brown; wings hyaline, forewing with a faint
infuscation behind submarginal vein and a fainter curved streak just distad
of speculum.
Structure and chaetotaxy of the head similar to proclia and related
species, except the following: eyes with setae fine, minute and not clearly
visible. Antenna as in Fig. 166.
Pronotum with 5+5 setae along collar, the seta at each postero-lateral
corner (as usual) longer; mid lobe and each side lobe with 15 and 2 setae;
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propodeum with a flattened scale-like seta just anterior to each spiracle
and a fine seta distad of each spiracle; scutellum 0.72x of mid lobe;
propodeum 3.8x as long as metanotum and 0.76x of scutellum; metanotum
with cellulate-reticulate sculpture in about mesal two-thirds; centre of
propodeum with the cells elongate and converging towards middle of
posterior margin. (Crenulae not clearly seen.) Forewing 2.62x as long as
broad, with setae brown; other details as in Fig. 167. Hindwing 5.25x as
long as broad; marginal fringe 0.62x of wing width; setae transparent. Legs
normal except mid tibia which appears a little flatter; mid tibial spur 0.7x
of mid basitarsus.
Gaster with fine longitudinal reticulations on sides of TI-V, TI with
transversely elongate cells narrowly across base; setae on TI-VII as follows: 3+3, 3+3, 4+3, 4+4, 4+2+5, 3+3 (between spiracles, the outermost
of each side longer), and about 12; relative lengths of ovipositor, third
valvula, mid tibia, mid basitarsus and mid tibial spur; 40.0:7.5:27.0:11.0:8.0.
Male. Unknown.
Host. Hemiberlesia lataniae.
Distribution. India: Karnataka.
Material examined. HOLOTYPE, female (on slide under 3 coverslips, left
antenna beyond pedicel missing) : INDIA: Karnataka, Bangalore, 29.vi.1994,
ex Hemiberlesia lataniae; received from IIHR, Bangalore (No. 1002).
Holotype in BMNH.
Comments. This species is apparently close to hispanicus (Mercet), but
differs from that species and also other species of the proclia-group by
the combination of characters pertaining to the colour of the antennal
segments, shorter mid tibial spur, relatively shorter ovipositor with very
short third valvulae which are 0.23x of second valvifer. Though only a
single specimen is available, I consider these characters sufficient to regard
this species as a distinct species.
ETYMOLOGY. This species is named in honour of Dr. M. Mani, of the
IIHR, Bangalore, who, over the years, sent to me interesting chalcid
material for identification.
5. Aphytis bangalorensis Rosen & DeBach.
Aphytis bangalorensis Rosen & DeBach, 1986: 140. Female, male. India, Hoskote
(UCR), not examined.

Host. Pseudaulacaspis barberi on mango.
Distribution. India: Karnataka.
Comments. This species was recently described in considerable details.
I, therefore, do not consider it necessary to repeat that description. It may
however, be noted that it is closely related to theproc/za-group of species
though not a bonafide member of that group. It differs from the proclia-
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group of species by the absence of fuscous markings on the malar space,
immaculate mid lobe, rather faint markings on sides of Tl and V, a very
long propodeum and long ovipositor (stylets), and the absence of a cutoff sensory area on clava of male antenna (see key to species).
6. Aphytis paramaculicornis DeBach & Rosen
Aphytis paramaculicornis DeBach & Rosen, 1976: 542. Female, male. Insectary stock,
originating from Iran (UCR), not examined.

Other citations. Rosen & DeBach, 1979: 387, des., India rec, Key. Hayat,
1986b: 148, catlg.
Host. Parlatoria oleae.
Distribution. India: no data available. (Pakistan; Iran; Iraq; Saudi Arabia;
introd. U.S.A., California).
Comments. This species is extremely close to proclia (see the following
entry) differing from that species virtually only by the characters given
in the key. Also there are no morphological characters to separate
paramaculicornis from maculicornis, but the two are separable on a
biological characteristic: the former is a biparental species whereas maculicornis is uniparental.
7. Aphytis proclia (Walker) (Figs 161-163)
Aphelinus proclia Walker, 1839: 9. Female. England (BMNH); Lectotype female designated by Graham, 1976: 134, not examined.
Centrodora chowdhurii Kaul, in Kaul & Saraswat, 1974: 185. Female, male. India,
Baldawan (USNM), examined. SYN. NOV.

[For synonymy see Ferriere (1965) and Rosen & DeBach (1979)].
Other citations. Rosen & DeBach, 1979: 377-383, tax., des., rec, key.
Hayat, 1986b: 146, Aphytis c, 149, catlg. Mani, 1989: 1097, Centrodora
c, des.
Female. Length, approx. 1.0mm Body pale yellow, head pale orange
yellow, with following brown to dark brown markings: bars on sides of
foramen nearly black; occiput pale brown; malar space and mouth margin
brown, malar sulci darker; pronotum mesad, mid lobe and scutellum suffused
with brown, sutures dark brown; sterna infuscated; pro- and mesofurca
darker; propodeum in middle and proximad of spiracles infuscate brown;
petiole infuscated in middle; TI-V with a fuscous stripe on each side, and
a narrow but complete cross-band on TI and TV; mandible with teeth black;
scape pale with a brownish stripe, pedicel and funicle brownish, basal part
of clava paler, distal part dark brown; forewing hyaline, with a fuscous
stripe distad of speculum, otherwise with diffuse but distinct infuscation
behind submarginal vein and stigmal vein; legs rather extensively infuscate
pale brown. Setae on body dark brown.
Antenna with scape 4.5-6.Ox as long as broad; F3 slightly longer than
broad; clava 2.5- to slightly more than 3.Ox as long as broad. Mid lobe

Aphytis

89

with 9-15 setae and each side lobe with 2 setae; propodeum 2.75-4.25x
as long as metanotum and 0.60-0.75x of scutellum. (Crenulae 5-10 on each
side). Forewing venation and setation as in Fig. 163. Setae on gasteral
terga as in Fig. 162; generally TI-V on each side with 1 or 2 short transverse
lines of setae; TV with 4-5 fine setae in mesal third; TVI with a line of
6-10 setae (lateral pair longer) between spiracles; TVII with 10-15 setae;
ovipositor (stylets) 1.4-1.6x as long as mid tibia; ovipositor 1.6x as long
as mid tibia; third valvula about 0.4x of mid tibia.
Male. Essentially similar to female, but paler in colour.
Host.[?] Parlatoria ziziphus; otherwise unknown from India.
Distribution. India: Himachal Pradesh. (Cosmopolitan).
Material examined. Holotype and allotype of C. chowdhurii on a slide
under a single coverslip (USNM).
Comments. This is a well-known, and quite often misidentified, species
(see Rosen & DeBach, 1979). Although widely distributed, there are no
previous authentic records of this species from India. I could not find the
reference pertaining to the record of this species from India from Parlatoria
ziziphus.
I can not find any difference between the types of chowdhurii and the
description of proclia given by Rosen & DeBach (1979), and hence the
above synonymy.
8. Aphytis vandenboschi DeBach & Rosen (Figs 170, 171)

Aphytis vandenboschi DeBach & Rosen, 1976: 543. Female. Lab. culture from Kashiwaba
(Fukuoka, Japan) (UCR), not examined.
This species is extremely close to proclia and, therefore, the following
description is relative to that species.
Female. Colour a little paler, TI and TV with complete, though narrow,
fuscous cross-bands; pedicel, funicle and basal part of clava more or less
uniformly infuscated, apical part of clava blackish.
F3 usually as long as broad; clava about 3.Ox as long as broad. Mid
lobe with 10-13 setae (6 in smaller, up to 15 in larger, specimens);
propodeum short, 2.66-3.Ox as long as metanotum and 0.60-0.66x of scutellum.
(Propodeal crenulae 3-8+4-8, rounded). Forewing as in Fig. 170. TV with
3-5 fine setae in middle; TVI with 6-10 setae between spiracles; TVII with
10-14 setae in 1-2 lines; ovipositor (stylets) length inversely related to
body size, 1.33-1.66x as long as mid tibia, but up to 2.Ox of mid tibia
in smaller specimens; third valvula 0.36-0.40x of mid tibia; in Indian
specimens 0.47x of mid tibia.
Male. Unknown.
Host. Quadraspidiotus perniciosus.
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Distribution. India: Himachal Pradesh. (Japan).
Material examined. INDIA: Himachal Pradesh, Solan, Nauni, 10F, reared
in 1995 from San Jose scale, and received from P. R. Gupta, Y.S. Univ.
Hort. Forest, Solan. These specimens were doubtfully identified as hispanicus
by me.
Comments. The specimens from Nauni (Solan, H.P.) are apparently indistinguishable from vandenboschi as redescribedby Rosen & DeBach (1979).
This is a new record of this species from India.
9. Aphytis philippinensis DeBach & Rosen
Aphytis philippinensis DeBach & Rosen, 1976: 543. Female, male. Philippines, Cebu
(UCR), not examined.

Other citations. DeBach, 1959: 358-360, as "Assam form" of hispanicus.
Rosen & DeBach, 1979: 397-400, des., India rec, key.
This species is extremely close to proclia, and therefore, the following
description is relative to that species.
Female. Colour more or less similar to proclia, but pedicel, funicle
and clava, except apical black portion, infuscated.
Antennal clava 2.4-2.8x as long as broad. Mid lobe with 11-19 (average,
15) setae; propodeum 3.0-4.Ox as long as metanotum and 0.75-0.80x of
scutellum. (Crenulae 4-6+5-6, rounded and occasionally slightly overlapping). Forewing 2.5-2.6x as long as broad; marginal fringe short, not more
than 0.16x of wing width. TV of gaster with 2 submedian fine setae; TVI
with 4 setae between spiracles; TVII with 12-17 setae; ovipositor (stylets)
1.6-1.7x as long as mid tibia; third valvula 0.33-0.39x of mid tibia.
Male. Essentially similar to female.
Host. Aonidiella aurantii on rose, pomelo and lemon.
Distribution. India: Assam, Karnataka. (Philippines).
Comments. Apart from a few minor differences in the morphological
characters,philippinensis differs from (and earlier mistaken for) hispanicus
in being a biparental species, whereas the latter is an uniparental species.
10. Aphytis aligarhensis sp. nov. (Figs 168, 169)
Female. Length, 0.68mm Body, including legs, nearly white, with
dorsum of head and thorax yellowish; scape white, pedicel and flagellum
pale yellow; wings hyaline. Setae on body fine, transparent and not clearly
visible in the uncleared holotype, but the long setae at each postero-lateral
corner of pronotum, the antero-lateral and posterior pair of setae on mid
lobe, scutellar setae and the seta on each axilla pale brown.
Eyes with short, fine setae. Antenna as in Fig. 168. Mid lobe 1.2x as
long as scutellum, with 10 setae; propodeum 4.5x as long as metanotum
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and 0.7x of scutellum. (Crenulae not visible in the holotype). Forewing
as in Fig. 169; note the relatively shorter venation and the long marginal
fringe. Hindwing 8.28x as long as broad; marginal fringe 1.3x as long as
wing width. Mid tibial spur slightly longer than basitarsus (24.0:21.0).
Setae on gasteral terga fine and long; TV with 2 fine submedian setae;
TVI with the long seta adjacent to each spiracle clearly visible, other setae,
if any, not visible; TVII with 6 setae; ovipositor 1.58x as long as mid tibia;
second valvifer 3.Ox as long as third valvula, the latter 0.38x of mid tibia
and 1.33x as long as mid basitarsus.
Male. Unknown.
Host. Unknown.
Distribution. India: Uttar Pradesh.
Material examined. HOLOTYPE, female (on slide with left antenna
detached). INDIA: Uttar Pradesh, Aligarh, 1 .ii. 1980; M. Hayat. Holotype
in BMNH.
Comments. Although a single specimen is available, I describe it here as
it apparently differs from other species of both the lingnanensis- and
chrysomphali-gToups by a combination of characters pertaining to the
shorter venation of the forewing and longer marginal fringe. It appears
close to mazalae DeBach & Rosen (1976), but differs by the pale colour
of the mid tibia (not with a brownish spot at apex) and in the symmetrical
F3, and the longer marginal fringe of the forewing.
11. Aphytis alami Agarwal (Figs 172-176)
Aphytis alami Agarwal, 1964b: 316. Female = Female, male. India, Aligarh (ZDAMU),
examined.

Other citations. Rosen & DeBach, 1979: 730, as unrecognizable sp. Hayat,
1986b: 146, catlg.
Female. Body yellow, sides and ventre paler; pronotum medially and
posterior margin of propodeum light brown; posterior margin of scutellum
with two submedian blackish streaks; scape pale, pedicel and flagellum
yellow brown; forewing lightly but distinctly infuscate behind venation;
legs pallid, tibiae lightly infuscate, fore basitarsus largely brown, segments
2 and 3 light brown. Setae on body brownish and clearly visible.
Eyes finely setose. Mandible with a receding ventral tooth and a truncation with indication of a middle tooth (Fig. 175). Antenna as in Fig.
172. Pronotal collar with 5+5 setae apart from the longer seta at each
postero-lateral corner; mid lobe with 11-12 setae, with each antero-lateral
and the posterior pair of setae longer; each side lobe with 2 setae; propodeum
with a fine oblique ridge on each side enclosing the medial reticulate area,
and with a thick tubercle-like seta anterior to each spiracle; propodeum
long, 8.5x as long as metanotum, and 0.9x of scutellum (Fig. 173). Forewing nearly 3.Ox as long as broad; marginal fringe 0.19x of wing width;
venation and setation as in Fig. 176. TV of gaster probably with 4 submedian
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setae; TVI with 6 setae between spiracles; TVII with at least 6 setae;
ovipositor 1.33x as long as mid tibia; second valvifer 2.75x as long as
third valvula, the latter 0.35x of mid tibia.
Male. Essentially similar to female. Antenna as in Fig. 174; scape with
a sensory area.
Host. [?] Planococcus citri on Citrus medica.
Distribution. India: Uttar Pradesh.
Material examined. Holotype and paratypes (see under comments).
Comments. The holotype female and 3F, 4M paratypes were in alcohol
in two separate vials. Because of long preservation in alcohol (over 40
years), the specimens have faded considerably and are unfit for critical
point drying. I have, therefore, mounted the holotype and paratypes under
two small coverslips on a single slide. The original labels are pasted on
the slide. Apart from these, there are also 10 slides containing parts of
2 further females. These slides carry only (Agarwal's collection) number
' 9 ' , but are undoubtedly part of the type series as the figures given by
Agarwal (1964b) were drawn from these slide-mounted parts.
Although the propodeal crenulae can not be seen clearly in the types,
alami appears to be a distinctive species, and excluding the propodeal
crenulae, it is probably close to sankarani Rosen & DeBach (1986). The
latter species has 10 setae on the mid lobe; propodeum 5.6-7.3x as long
as metanotum; ovipositor (stylets) 1.6-1.95x as long as mid tibia; third
valvulae 0.47-0.61x of mid tibia; and male scape without any sensilla.
12. Aphytis sankarani Rosen & DeBach
Aphytis sankarani Rosen & DeBach, 1986: 144. Female, male. India, Bangalore, near
Nalamangala (UCR), not examined.

Hosts. Pseudaulacaspis cockerelli on betel-nut (Areca catechu), banana
(Musa sapientum), coconut {Cocos nucifera) and Michelia champaca.
Distribution. India: Karnataka.
Comments. This species was recently described in considerable details.
I, therefore, do not consider it necessary to repeat that description.
A. sankarani falls between the lingnanensis and the mytilaspidis species
groups. It differs from species of the former group by the relatively smaller
crenulae, absence of conspicuous stipplings on sterna of gaster of the male,
and absence of a small sensory area on the clava. In these characters and
the presence of coarse, black setae it resembles species of the mytilaspidis
group. The characters separating it from alami are given in the key.
13. Aphytis melinus DeBach
Aphytis melinus DeBach, 1959: 361. Female, male. Syntypes from mixed lab. Stocks
from India (New Delhi, Gurgaon) and Pakistan (Lahore, Saidpur near Rawalpindi)
(USNM), not examined.
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Other citations. Rosen & DeBach, 1979: 552-557, des., key. Hayat, 1986b:
148, catlg.
This species is very close to lingnanensis (see next entry), and therefore
only those characters are given in which it differs from that species.
Female. Colour as in lingnanensis, but thoracic sterna immaculate.
F3 1.2-1.6xas long as broad; clava3.4-4.0x as long as broad. Propodeum
4.25-5.75x as long as metanotum, and 0.75-0.80x of scutellum. TVI of
gaster with 4 (occasionally 3 or 5) setae between spiracles; TVII with 68 setae; ovipositor (stylets) 1.68-1.93x as long as mid tibia; third valvula
0.46-0.5lx of mid tibia.
Male. Essentially similar to female.
Hosts. Aonidiella aurantii on rose; indet. diaspidid on Citrus sp.
Distribution. India: Haryana, New Delhi. (Pakistan; Australia; Afrotropical;
Palaearctic; Neotropical; introd. in U.S.A., California).
14. Aphytis lingnanensis Compere
Aphytis lingnanensis Compere, 1955: 303. Female, male. Lab. stock from China (UCR),
not examined.
Other citations. Rosen & DeBach, 1979: 533-539, tax., des., key, India
rec. Hayat, 1986b: 147, type data wrong, catlg.
Female. Body and legs yellow; thoracic sterna faintly dusky or just the
arms of the furca blackish; posterior margin of scutellum with a narrow
blackish streak; scape pale, rest of antenna faintly infuscated; wings
hyaline. Setae on body pale.
Mandible as in alami. Scape 5.0-6.Ox as long as broad; pedicel 1.62.Ox as long as broad; Fl trapezoidal; F2 symmetrical, short and broader
than Fl; F3 up to 1.4x as long as broad; clava 2.55-3.40x as long as broad
(average, about 3.Ox). Mid lobe with 10-12 setae; each side lobe with 2
setae; propodeum 4.6-6.25x as long as metanotum, and 0.7-0.8x of scutellum (crenulae 3-7+4-8, large, elongate, strongly overlapping, the two sets
clearly separated). Forewing 2.4-2.6x as long as broad; setae proximad of
the linea calva numbering 30-50; costal cell with a line of setae in proximal
0.5-0.6 of ventral surface, and a long seta distally on dorsal surface. Gaster
TV with 2 fine submedian setae; TVI with 3-6 setae between spiracles;
TVII with 5-8 setae; each cereal plate with 2 long and 1 short setae;
ovipositor (stylets) 1.64-1.90x as long as mid tibia; third valvula 0.4-0.5x
of mid tibia.
Male. Essentially similar to female, except sterna of gaster conspicuously stippled, scape without sensory area, and clava with a partly cutoff sensory area on ventral surface.
Host. Aonidiella aurantii on rose.
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Distribution. India: Assam, Uttar Pradesh. (Widely distributed in the
Oriental region; Australian; Neotropical; introd. into U.S.A.)
Comments. I have not seen any material of this rather well-known species,
but the brief description given above (based up on that given by Rosen
& DeBach, 1979) should apply to all forms of lingnanensis morphologically indistinguishable from the types, but may be reproductively isolated
to lesser or greater degrees. Forms indistinguishable from lingnanensis
were earlier recorded from India (Guwahati, Assam; Saharanpur, Uttar
Pradesh) by DeBach (1959).
15. Aphytis coheni DeBach [form related to].
Aphytis coheni DeBach, 1960: 705. Female, male. Israel, Ashkelon (UCR).not examined.

Other citations. DeBach, 1959: 360, India rec. as "Khunti" lingnanensis.
Rosen & DeBach, 1979: 539-543, tax., des., key.
This species is extremely close to lingnanensis, differing only in the
following characters, but some of these may be somewhat overlapping.
Female. Thoracic sterna more strongly infuscated; basal sternites and
sides of tergites of gaster distinctly but faintly dusky; pedicel and flagellum uniformly dusky; legs with fore and mid tibiae and tarsi faintly dusky.
Setae on thorax and gaster darker than in lingnanensis.
Clava about 3.Ox as long as broad. Mid lobe with 12-14 setae; propodeum
4.2-5.Ox as long as metanotum, andO.7-0.8xof scutellum. Forewingproximad
of the linea clava with 50-70 setae; costal cell sometimes with 2 setae
distally. Otherwise setae on gasteral terga and relative lengths of the
ovipositor stylets and mid tibia same as in linganensis.
Male. Essentially similar to female.
Host. Aonidiella orientalis on rose.
Distribution. India: Bihar (Khunti).
Comments. The form referred to as "Khunti" lingnanensis (DeBach, 1959)
fails to cross with typical specimens of lingnanensis from China, except
very rarely, but then the Fl hybrids are sterile. DeBach (1959) considers
this form as different from lingnanensis, and later Rosen & DeBach (1979)
stated that this form is morphologicaly indistinguishable from Israeli
species, A. coheni DeBach. The Khunti lingnanensis and coheni hybridize
readily in the laboratory yielding fertile offspring, but show different
crossing relations with lingnanensis and two other forms called '2002' and
'R-65-23', indicating that they are genetically distinct. These forms are
considered as semi-species with respect to each other, whereas coheni and
Khunti are considered good species with respect to lingnanensis. The
Khunti form is morphologically inseparable from coheni, possibly a sibling
species, and therefore, I have included coheni as part of the Indian fauna
of the genus.
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16. Aphytis lepidosaphes Compere
Aphytis lepidosaphes Compere, 1955: 307. Female, male. Lab. stock from China, LoKong-Tung near Canton (Syntypes, UCR), not examined.

Other citations. Rosen & DeBach, 1979: 607-610, des., key, tax. Hayat,
1986b: 147, catlg.
Host. Cornuaspis beckii
Distribution. India: no locality given in Rosen & DeBach (1979) (Oriental).
Comments. This is apparently a widely distributed Oriental species. It was
redescribed in considerable details by Rosen & DeBach (1979), and therefore, it is not described here. It can be separated from the closely related
fioriniae by the characters given in the key.
17. Aphytis fioriniae Rosen & Rose
Aphytis fioriniae Rosen & Rose, 1989: 270. Female. India, Jorhat (USNM), not
examined.

Host. Fiorinia theae on tea.
Distribution. India: Assam.
Comments. This species was recently described in detail. Rosen & Rose
(1989) place it in chrysomphali-group. It is apparently very close to
sensorius DeBach & Rosen (1976; see also Rosen & DeBach, 1979) from
Pakistan; but that species differs from fioriniae in being biparental, F3
of female with ventral surface longer than dorsal surface, relatively greater
number of setae proximad of the linea calva (24-39), and posterior margin
of scutellum not lined with black. A. fioriniae is apparently a uniparental
species, F3 is symmetrical, forewing proximad of the linea calva with 1927 setae, and posterior margin of scutellum lined with blackish. The
differences between this species and lepidosaphes are given in the key.
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10. ERETMOCERUS HALDEMAN
Eretmocerus Haldeman, 1850: 111. Type species Eretmocerus corni Haldeman, by
monotypy.
Ricinusa Risbec, 1951: 403. Type species Ricinusa aleyrodiphaga Risbec, by original
designation. Synonymy by Ferriere, 1965: 170.

Other citations. Gerling, 1969: 79-88, Silvestri's types, tax. Viggiani &
Battaglia, 1983: 97-100, Italian spp. key. Rose, Zolnerowich & Hunter,
1995: 477-497, tax., biol., control. Rose & Zolnerowich, 1997: 1-27, tax.,
des. of types, U.S.A. spp., key.
Diagnosis. (Figs. 177-223, 845, 867, 880, 905, 916)
Female. Antenna with 5 segments, 1121; radicle long, scape cylindrical, usually unexpanded; the two funicle segments short to anelliform;
clava large, either cylindrical or gradually widened distally and spatulate,
or fusiform, with sparse sensilla. Mandible with two small teeth and a
truncation, or with 3 small teeth; lower margin with a peg-like seta. Palps
unsegmented. Head, dorsum, broader; eyes small, dorsal width less than
frontovertex width; ocellar triangle with apical angle usually obtuse; head,
in front view, broader than high; frons with distinct trans-frontal sulci;
antennal toruli nearer mouth margin and the two toruli separated by a
distance greater than a torulus length; malar space with a distinct sulcus.
Pronotum medially membranous, with a few setae along collar; mid lobe
with 2-8 setae (dominant number 4-6); each side lobe, each axilla and
scutellum with 2-3, 1 and 4 setae respectively; axillae small, widely
separated; metanotum exposed; propodeum with posterior margin slightly
to strongly triangularly produced; one seta on each side adjacent to or
distad of spiracle; also present is a flat, scale-like seta with a bifid apex
on anterior margin of propodeum near each spiracle [The posterior margin
of the metanotum 'fits' into the grooved/bifid apex of this propodeal seta.]
Mesopostphragma well-developed, plate-like and strongly projects into
gaster. Forewing variable in dimensions and length of marginal fringe;
marginal vein usually at most 2.Ox as long as stigmal vein, with 3-4 setae
(rarely less or more); stigmal vein long, with 4 sensilla of which one
distinctly separated from the other 3; parastigma well-developed, at least
0.5x of marginal vein; submarginal vein with 2-3 setae, excluding the one
present at junction of parastigma and submarginal vein; disc usually sparsely
setose, with a distinct linea calva which is proximally bordered by a few
setae arranged in 1-2 lines, and posteriorly closed by a few setae; basal
cell rarely with 1-2 setae. Hindwing narrow; disc beyond venation with
1 -2 complete lines of setae along anterior margin, and a line along posterior
margin; otherwise, disc either bare or with a few setae; marginal fringe
slightly shorter to distinctly longer than wing width. Legs long and slender;
tarsal formula 4-4-4; mid tibial spur usually not longer than 0.5x of
basitarsus. Gaster of variable length, but usually longer than head plus
thorax; TVI longer than other terga; setae on TI-VII only a few, but these
appear to be more or less constant for a given species; ovipositor not or
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slightly exserted, but the ovipositor stylets (1st and Ilnd valvulae) robust,
and may be strongly exserted.
Male. Similar to female except for the antennae and genitalia. Antenna
with 3 segments, 1101; with a long and curved clava bearing numerous
sensilla. Genitalia with phallobase ventrally with two rod-like prolongations distally (called 'subdigital stylets'); digiti well-developed, each
digitus with 2 denticles (Fig. 845).
Body length usually 0.4-0.8mm. Body colour predominantly yellow
(pale, lemon, golden, orange) with minimum of brown suffusions. Forewing rarely infuscated behind venation. Legs pallid as body to lightly
infuscate. Some males and females have distinct brownish suffusions on
thorax. Sculpture finely reticulate, rarely prominent, but then visible only
under higher magnification.
Species and distribution. World species, 47; Oriental, 18; India, 15
species.
Hosts. Eretmocerus species are exclusively parasitoids of white-flies
(Homoptera: Aleyrodidae). Host records other than aleyrodids are generally
considered dubious.
Comments. The relationship of Eretmocerus with other aphelinid genera
is not well understood. It was placed along with other tetramerous genera
in Pteroptricinae (for instance, Ferriere, 1965), whereas, DeSantis (1946,
1948) placed it in the Aphelininae. Shafee & Khan (1978) proposed a
separate subfamily, Eretmocerinae, stating that it shares two 'major' characters
of the other two subfamilies: tarsi with 4 segments and linea calva present
in the forewing. This placement was supported by Viggiani & Battaglia
(1984), as they found the male genitalia 'different' from those in other
aphelinids. However, I believe that in spite of the reduced number of tarsal
segments [which is probably not a uniquely derived character for this
genus], Eretmocerus belongs in the Aphelininae, not only on the presence
of a linea calva in the forewing, but also on the structure of the prepectus.
The reduced number of tarsal segments, a well-developed parastigma, the
type of male genitalia, and the phallobase with subdigital stylets, all appear
to be derived characters, but none of these are probably uniquely derived,
being also found in other aphelinid genera. The presence of a scale-like,
apically bifid, seta on each side of propodeum on its anterior margin is
apparently an autapomorphic character of the genus. I have, therefore,
placed it in a separate tribe, Eretmocerini, within the subfamily Aphelininae
(Hayat, 1985c). But see under Classification.
KEY TO INDIAN SPECIES OF ERETMOCERUS, FEMALES
1. Mid lobe of mesoscutum with 2 or 4 setae (Figs 180, 184)
-. Mid lobe with 6 or more setae (Fig. 219)

2
7

2. Mid lobe with 2 setae; anterior pair of scutellar setae minute. [Median
length of propodeum about 0.75x of scutellum length (Fig. 180);
clava 3.3x as long as broad, Fig., 177.l,.^,,,:^^.... 1. bisetae sp. nov.
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-. Mid lobe with 4 setae; anterior pair of scutellar setae at most slightly
shorter than the posterior pair
3
3. Antennal clava less than 5.Ox as long as broad
-. Clava at least 5.Ox as long as broad, usually longer

4
%

4. Mid lobe distinctly reticulate, cells larger (Fig. 184); disc of forewing
densely setose, setae fine and relatively longer (Fig. 182)
2. sculpturatus sp. nov.
-. Sculpture on mid lobe (and scutellum) fine, and visible at higher
magnification (Fig. 194); disc of forewing relatively sparsely setose
or setae short (Figs 187, 193)
5
5. Marginal vein as long as stigmal vein. [Forewing 2.33x as long as broad,
marginal and submarginal veins each with 3 setae, linea calva proximad
with 8-12 setae, marginal fringe 0.25x of wing width; clava about
5.Ox as long as broad (Fig. 3a); ovipositor 1.33x as long as clava.
[Male pedicel reddish brown.]
3. rajasthanicus Hayat
-. Marginal vein longer than stigmal vein
6
6. Fl trapezoid, F2 quadrate to longer than broad (Fig. 191); forewing
narrow, at least 2.5x as long as broad with marginal fringe at least
O.33x of wing width, submarginal and marginal veins each with 3
setae (Fig. 193); mid tibial spur about 0.33x of basitarsus (Fig. 195)
4. mundus Mercet
-. Fl and F2 distinctly broader than long, nearly anelliform (Fig. 190);
forewing broad, slightly more than 2.Ox as long as broad, marginal
fringe at most 0.25x of wing width, submarginal and marginal veins
each with 2 and 4 setae respectively (Fig. 187); mid tibial spur about
0.5x of basitarsus (Fig. 186)
5. indicus Hayat
7. F1 anelliform, F2 transverse, slightly longer and broader than F1; clava
cylindrical,almost of uniform width throughout, neither flattened
nor spatulate (Fig. 204)
8
-. Fl and F2 quadrate, trapezoid or subtriangular, not anelliform; F2
sometimes longer than broad; clava at least slightly flattened, spatulate or spindle shaped (Figs 200, 206)
9
8. Marginal vein with 4 setae; disc of forewing moderately densely
setose, 150-170 setae (Fig. 205); ovipositor slightly shorter than both
clava and mid tibia
6. gunturiensis Hayat
-. Marginal vein with 3 setae; disc of forewing sparsely setose, about 100
setae; ovipositor equal in length to mid tibia and shorter than clava
7. serius Silvestri
9. Clava short, at least slightly less than 5.Ox as long as broad, broader
in distal half and with apex slightly to distinctly 'beaked'; if nearly
5.Ox as long as broad, then clava not fusiform. [Scape not longer
than frontovertex width.]
10
-. Clava long, at least slightly more than 5.Ox as long as broad; if 5.Ox
as long as broad, then either clava fusiform or scape longer than
frontovertex width
13
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10.TI-IV of gaster each with 2 setae
11
—.TI with 2 setae, Til with 2 or 4 setae, and Till and TIV each with 4
setae
12
ll.Clava about 4.Ox as long as broad (Fig. 200); ovipositor nearly as long
as mid tibia, but longer than clava; propodeum largely and distinctly
brownish
8. breviclavus Subba Rao
—.Clava slightly less than 5.Ox as long as broad (Fig. 199); ovipositor
distinctly longer than mid tibia and clava; propodeum pale yellow
as rest of thorax
9. trialeurodis sp. nov.
12.Head orange-red contrasted with yellow thorax and gaster; clava nearly
5.Ox as long as broad (Fig. 206); marginal fringe of forewing 0.33x
of wing width; ovipositor very slightly longer than mid tibia and
clava (100:96:98); Til of gaster with 2+2 setae
10. dialeurolongae Krishnan & David
—.Head yellow as rest of body; clava nearly 4.Ox as long as broad (Fig.
208); marginal fringe of forewing about 0.25x of wing width; ovipositor distinctly longer than mid tibia and clava (132:100:90); Til
of gaster with 1 + 1 setae
11. flavus Krishnan & David
13.Marginal vein about as long as stigmal vein (Fig. 222); scape at least
0.66x of clava; clava with apex slightly beaked, but at most slightly
narrowed apically (Fig. 221)
12. longiscapus sp. nov.
—.Marginal vein usually longer than stigmal vein (Fig. 212); scape relatively shorter, at most 0.6x of clava; clava apically at least slightly
narrowed, with apex not 'beaked' (Figs 210, 216)
14
14. Pedicel (ventral length) at least 0.5x of scape length and usually at least
2.5x as long as broad (Fig. 216); forewing largely hyaline or only
slightly infuscate in basal third; marginal fringe about 0.25x of wing
width (Fig. 218)
13. delhiensis Mani
—.Pedicel slightly less than 0.5x of scape and not more than 2.5x as long
as broad (Fig. 210); forewing very lightly infuscate behind venation
with basal third distinctly infuscate; marginal fringe about 0.33x
of wing width (Fig. 212)
14. adustiscutum Krishnan & David
1. Eretmocerus bisetae sp. nov. (Figs 177-180)
Female. Length, 0.66mm Head dorsum, thoracic dorsum and gaster
yellow; face, malar space, and ventre and sides of thorax pale yellow;
pronotum anterior margin (as seen from above) narrowly pale brown, rest
of thoracic dorsum and dorsum and sides of gaster with pale brown suffusions; tips of mandibles reddish; radicle and scape pallid, pedicel and
flagellum pale yellow; wings hyaline; legs pallid with last tarsal segments
brown.
Head, in front view, 1.35x as broad as high; frontovertex, at anterior
ocellus, 0.55x of head width; ocellar triangle with apical angle slightly
obtuse, posterior ocelli slightly more than one ocellus diameter from eye
margins, POL about 4.Ox OOL and 2.Ox OAL; mouth fossa 0.35x of
frontovertex width; frontovertex with at least 6 pairs of longer setae of

100

Hayat: Indian Aphelinidae

which 3 pairs around ocellar triangle; vertexo-occipital margin with a long
seta at each side and a line of setae between these two long setae; eyes
setose, each seta slightly longer than an ommatidium. Antenna as in Fig.
177; clava about 3.3x as long as broad and with a beaked apex.
Thoracic dorsum as in Fig. 180; mid lobe and each side lobe with 2
setae each; the seta on each axilla and the anterior pair of scutellar setae
minute; median length of propodeum only slightly less than scutellar
length; mesopostphragma, as seen through the derm, extending to end of
Til of gaster; sculpture on mid lobe and scutellum not clearly visible at
400x magnification. Forewing 2.3x as long as broad; marginal fringe about
0.17x of wing width; rest as in Fig. 178. Hindwing 7.Ox as long as broad;
marginal fringe as long as wing width; disc almost bare except for the
usual lines of setae distad of venation, behind marginal vein and along
posterior margin, but these setae very fine. Mid tibial spur (Fig. 179)
slightly less than 0.5x of basitarsus (10.0:23.0); mid basitarsus 0.42x of
mid tibia.
Gaster 1.25x as long as thorax; TI-VII with setae as in Fig. 180;
ovipositor subequal in length to first and second valvula (32.0:33.0),
slightly longer (1.16x) than mid tibia and 1.33x as long as clava; second
valvifer 2.5x as long as third valvula, the latter slightly shorter than mid
basitarsus (18.0:23.0).
Male. Unknown.
Host. ["?]Dialeurodis sp. on Ficus religiosa.
Distribution. India: Uttar Pradesh.
Material examined. HOLOTYPE, female (on slide under 3 coverslips):
INDIA: Uttar Pradesh, Aligarh, x.1994, ex [1]Dialeurodis sp. on Ficus
religiosa; M. Hayat. Holotype in BMNH.
Comments. This is the third species of Eretmocerus having only 2 setae
on the mid lobe of the mesoscutum, the other two species being E. diversiciliatus
Silvestri and mundus Mercet [but see p.104; and Gerling, 1970]. Silvestri's
species differs from bisetae in having a very long clava (7.Ox as long as
broad), and narrow forewing with longer marginal fringe. The new species
differs from other species with a short, and beaked clava (nairobii Gerling,
longipes Compere, nikolskajae Myartseva, cadabae Viggiani, breviclavus
Subba Rao, and debachi Rose & Rosen) by the presence of 2 setae on the
mid lobe. It appears close to E. rosei Evans & Bennett (1996), but differs
in several characters notably by the presence of 2 setae on mid lobe, clava
3.3x as long as broad and different chaetotaxy of the gaster, and shorter
marginal fringe. (Mid lobe with 4 setae, clava 5.5x as long as broad and
gaster TI-II with 1 + 1 setae, TVI 3+3 setae, and marginal fringe O.35x of
wing width, in rosei).
2. Eretmocerus sculpturatus sp. nov. (Figs 181-185)
Female. Length, approx. 0.70mm Body largely yellow, mid lobe,
scutellum and sides of thorax yellow brown; wings hyaline, forewing
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sometimes slightly infuscate behind venation.
Head, in front view, 1.3x as broad as high; frontovertex at anterior
ocellus 0.5x of head width; mouth fossa nearly 0.5x of frontovertex width
(7.0:15.0); head dorsum with setae more than in bisetae sp. nov.; posterior
ocellus about one ocellus diameter to eye margin. Antenna as in Fig. 181;
clava 4.Ox as long as broad, with apex slightly 'beaked'.
Thorax as in Fig. 184; each side lobe with 2 setae; setae on mid lobe
(4) and scutellum long, that on each axilla minute; mid lobe and scutellum
with prominent raised reticulate sculpture; mesopostphragma extends to
about middle of Till of gaster. Forewing 2.6-2.9x as long as broad;
marginal fringe 0.33-0.40x of wing width; venation and setation as in Fig.
182; linea calva proximad with 8-14 setae; disc densely setose, the setae
fine and relatively long. Hindwing slightly more than 8.Ox as long as broad;
marginal fringe slightly longer (1.12-1.18x) than wing width; wing with
the usual lines of setae, but these very fine, disc with a few setae. Mid
tibial spur slightly less than 0.5x of basitarsus (9.5:22.0); mid basitarsus
0.42x of mid tibia.
Gaster at least 1.3x as long as thorax; TI-VII with 1 + 1, 1 + 1, 1 + 1, 1 + 1,
2+2, 2, and 4 setae; ovipositor stylets long and exserted, longer than
ovipositor (19.0:16.0); ovipositor 1.25-1.30x as long as mid tibia, and
nearly 1.5x as long as antennal clava.
Male. Similar to female except for the antenna (Fig. 185) and body
colour. Head with vertex pale brown; pronotum, mid lobe and scutellum
brown; propodeum brown except paler sides; gaster orange to pale infuscate
brown; scape pale yellow; pedicel reddish brown; clava with brown sensilla.
Hosts. Unknown.
Distribution. India: Bihar.
Material examined. HOLOTYPE, female (on slide under 2 coverslips):
INDIA: Bihar, Gaya, Divizen, 22.x.1992; S.B. Zeya. PARATYPES: IF,
with same data as holotype. 2F, 4M, same data except coll. date 24.x. 1992
(All on 5 slides.). Holotype and 1 M paratype in BMNH, rest of material
in HC.
Comments. E. sculpturatus sp. nov. appears related to E. debachi Rose
& Rosen (1992), but the latter species is characterized by a chrome yellow
body colour; circular sensilla on scutellum near posterior pair of scutellar
setae; sculpture on mid lobe and scutellum fine, not raised reticulate; setae
on TI-VII, 1 + 1, 1 + 1, 2+2, 2+2, 2+2, 2+2, and 4; ovipositor stylets subequal
in length to ovipositor and (both) 0.8x of mid tibia and clava; mid tibial
spur 0.6x of basitarsus; forewing 2.4x as long as broad, disc sparsely
setose; and male with mid lobe and scutellum contrastingly fuscous compared to other body parts. The new species also appears related to neobemisiae
Yasnosh (1974) and nikolskajae Myartseva (1973). In the former, scape
as long as pedicel, Fl and F2 combined; body orange yellow; marginal
fringe of forewing about 0.2x of wing width; and marginal and stigmal
veins subequal in length. In nikolskajae, posterior ocellus nearly 2 diameters of an ocellus from eye margin, and clava 5.Ox as long as broad. The
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sculpture in both species is not known.
3. Eretmocerus rajasthanicus Hayat (Figs 3a, 214, 215)
Erelmocerus rajasthanicus Hayat, 1976: 160. Female, male. India, Sardar Samand (ZSI),
not examined.

Other citations. Hayat, 1981: 468, tax. Hayat, 1986b: 165, catlg. Mani,
1989: 1107, des. Krishnan & David, 1996: 29, key.
Female. Length, 0.51-0.61mm Body orange yellow, with face, and
ventre of thorax and gaster pale yellow; tips of mandibles reddish brown;
antenna and legs pale yellow; wings hyaline.
Head dorsum 2.66x as broad as long; frontovertex width about 2.Ox
of eye width; POL about 5.Ox OOL. Antenna as in Fig. 3a; clava 5.0-6.Ox
as long as broad. Mid lobe with 4 setae. Forewing about 2.33x as long
as broad; marginal fringe about 0.25x of wing width; stigmal vein at least
as long as marginal vein; otherwise as in Fig. 214. Mid tibial spur slightly
less than 0.5x of basitarsus. Gaster about 1.2x as long as thorax; ovipositor
slightly longer or subequal in length to mid tibia, and about a third longer
than antennal clava.
Male. Length, 0.50-0.62mm Orange yellow; ocellar area slightly dusky;
pronotal collar, mid lobe and scutellum more or less dusky; side lobes and
axillae pallid; sides of metanotum and propodeum, except in centre and
on sides, brownish; gaster dorsum more or less dusky with brownish bands
of decreasing widths on TII-V (thus appearing as a triangular patch), sides
and ventre pale yellow; pedicel reddish brown, clava yellow with brown
sensilla. Antenna as in Fig. 215.
Host. Acaudaleyrodes rhachipora on Prosopis juliflora.
Distribution. India: Rajasthan.
Material examined. See Hayat (1976). No additional material was collected, and the types were not available.
Comments. E. rajasthanicus is extremely close to roseni Gerling (1972),
but the latter species has the radicle distinctly less than 0.5x of scape (80110:220-240); clava 4.0-4.5x as long as broad, distinctly broadened in
distal two-thirds or so; F2 quadrate to somewhat longer than broad; ovipositor
distinctly longer than mid tibia and shorter than clava (280-310:210:340350); male clava relatively broader than pedicel, and pedicel not dark.
4. Eretmocerus mundus Mercet (Figs 191-196, 867, 905)
Eretmocerus mundus Mercet, 1931: 395. Female, male. Spain, Beas de Segura (MCNM),
not examined.
Eretmocerus aligarhensis Khan & Shafee, 1980b: 365. Female. India, Aligarh (ZDAMU),
examined. SYN. NOV.
Eretmocerus longipilus Khan & Shafee, 1980b: 366. Female. India, Aligarh (ZDAMU),
examined. SYN. NOV.
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[See Ferriere, 1965; NikoPskaya & Yasnosh, 1966; and Viggiani, 1965;
for extra-limital distribution, descriptions, and synonymy.]
Other citations. Pruthi, 1941: 102-114, masii, India rec. Pruthi & Samuel,
1942: 35-57, masii, host. Samuel, 1950: 248-250, masii, host. Hayat,
1972b: 104, India rec, key. Tiwari et al, 1978: 446. Nigam, 1983: 321.
Hayat, 1986b: 165, catlg. Mani, 1989: 1106, des. Kapadia & Puri, 1990:
235-239, biol. Krishnan & David, 1996: 29-30, India rec, hosts, key,
aligarhensis, longipilus.
Female. Body whitish yellow to golden yellow to pale yellow brown,
with faint reddish in some specimens; pale yellow on face, sides of thorax,
radicle and scape; pedicel, clava, femora and tibiae yellow to indistinctly
infuscate pale yellow-brown; wings hyaline, forewing at most very lightly
infuscate behind venation.
Head dorsum nearly 3.Ox as broad as long; frontovertex slightly more
than 0.5x of head width, slightly narrower than scape length (17.0:18.0);
posterior ocelli one diameter of an ocellus to eye margin. Antenna as in
Fig. 191; pedicel about 0.5x of scape and usually 3.Ox as long as broad;
Fl quadrate, rarely slightly longer than broad or very rarely broader than
long; F2 usually at least slightly longer than broad; clava 6.0-7.Ox as long
as broad, slightly flattened, tapering towards both ends. Thorax with setae
and sculpture (visible in cleared specimens) as in Fig. 194. Forewing (Fig.
193) usually slightly less than 3.Ox as long as broad (67.0-72.0:23.0-26.0);
marginal fringe 0.4x to slightly more than 0.5x of wing width; linea calva
proximad with 6-10 setae; marginal vein longer than stigmal. Hindwing
6.0-7.Ox as long as broad (53.0-66.0:7.0-8.0); marginal fringe longer than
wing width (8.8-10.0:7.0-8.0). Mid tibial spur nearly 0.33x of basitarsus
(Fig. 195); mid basitarsus 0.46x of mid tibia. Gaster TI-VII with setae
as follows: 1 + 1, 1 + 1, 1 + 1, 1 + 1, 2+2, 2 and 4; ovipositor slightly longer
than both mid tibia and antennal clava (29.0-29.5:25.0-26.0:26.0-27.0).
Male. Similar to female. Body with more brownish suffusions; pedicel,
in contrast to scape and clava, reddish-brown (Fig. 196).
Hosts. Bemisia tabaci on Gossypium spp., G. hirsutum, Nicotiana tabacum
(brinjal, cotton, tobacco); [?]Neomaskellia bergii; Trialeurodes ricini on
Phyllanthus acidus; Indet. aleyrodids including Aleyrodes spp., on: grass,
Annona squamosa, Lanlana camara.
Distribution. India: Andhra Pradesh, Bihar, Maharashtra, 'North India',
Tamil Nadu, Uttar Pradesh. (Palaearctic; Oriental).
Material examined. See Hayat (1972b).
Additional material. A large number of specimens (females, males)
received from: C.T.R.I., Rajamundry (Andhra Pradesh), 1988, ex B. tabaci
on tobacco; C.C.R.I., Coimbatore (Tamil Nadu), 1987, ex B. tabaci on
cotton; Tamil Nadu, Padappai, l.ii.1992, ex B. tabaci, received from B.V.
David. Maharashtra, Manmad, IF, 12.x.1967, ex aleyrodid, on Annona
squamosa; M. Hayat.
Comments. E. mundus is identified here as done by other authors (Ferriere,
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1965; Nikol'skaya & Yasnosh, 1966; Viggiani, 1965). The descriptions
given by these authors and the material recorded so far from India differ
from the original description of mundus in one (important) respect: presence of 4 setae on the mid lobe of mesoscutum, whereas Mercet (1931)
clearly stated that the mid lobe has 2 setae. What appear to be the types
of this species have recently been found in MCNM (Dr G. Zolnerowich,
per. com.) and the study of these should lead to the clarification of the
identity of this species. Until such time, I prefer to identify mundus as
a species having 4 setae on the mid lobe (apart from other characters).
In case this interpretation proves to be incorrect, then the name aligarhensis
will be available for material with 4 setae on the mid lobe.
E. aligarhensis: Holotype female bearing No. K. 17d, found in a vial
in alcohol. Also there are 4 females in another vial bearing the name and
collection number but without any type designation, but presumably these
are the paratypes. I have mounted these types on two separate slides in
balsam. These slides carry the original labels. There are two slides containing a dissected specimen from which Khan & Shafee (1980b) drew Figs
1A-K, but the funicle segments and clava are as in the holotype, not as
shown in their Fig. 1C.
E. longipilus: Holotype female bearing collection No. K17c was in
alcohol in a vial. Also in a second vial are 3 females bearing the same
data and collection number, but without any type designation. These are
now mounted on two separate slides in balsam with the original labels
retained. None of these specimens agree with the figures (Figs 1 .L-N) given
by Khan & Shafee (1980b). There are two slides containing a dissected
specimen from which these authors drew the figures. But this specimen
appears abnormal in having longer marginal fringe and broader Fl and
F2.
The holotypes and paratypes of these two species are clearly conspecific
with mundus as the species is understood here, and hence the above
synonymy.
This species, with the characters and figures given here, and those by
several other authors, is quite well-known, and can not possibly be mistaken for any other species. Being widely distributed and collected usually
in large numbers, mostly from Bemisia (abaci complex, it shows variations
in the relative dimensions of Fl and F2, claval length, and length of the
marginal fringe of the forewing.
5. Eretmocerus

in die us Hayat (Figs 186-190)

Eretmocerus indicus Hayat, 1972b: 100. Female, male. India, Aligarh (ZSI), paratypes
in HC.
Other citations. Hayat, 1986b: 165, catlg. Mani, 1989: 1105,des. Krishnan
& David, 1996: 29, key.
Female. Body yellow; face, sides of thorax and sides and ventre of
gaster paler; radicle nearly white, scape pale yellow, pedicel and clava
yellow; wings hyaline; legs paler.
Head dorsum 2.2x as broad as long; frontovertex as broad as long and
about 0.5x of head width; POL one-half greater than OOL (ca,31.0:20.0),
posterior ocelli nearly 3 (but clearly more than 2) diameters of an ocellus
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to eye margins; eyes setose, each seta about as long as or slightly shorter
than an ommatidium. Antenna as in Fig. 190; radicle slightly longer than
0.5x of scape and nearly as long as pedicel (9.5-10.0:17.0-18.0:10.0-10.5);
scape slightly shorter than frontovertex width (17.0-18.0:20.0); clava
subcylindrical, slightly flattened. Mid lobe with 4 setae; each side lobe
with 2 setae. Forewing as in Fig. 187, 2.2-2.3x as long as broad; marginal
fringe 0.18-0.24x of wing width; linea calva proximad with 9-12 setae.
Hindwing 6.5x as long as broad; marginal fringe as long as wing width.
Mid tibial spur slightly less than 0.5x of basitarsus (5.0:11.0); midbasitarsus
0.36x of mid tibia. Ovipositor slightly longer than mid tibia and subequal
to clava (35.0:30.0:30.0-32.0).
Male. Similar to female, except for the usual 3-segmented antenna (not
illustrated).
Host. Aleurolobus sp. on Eugenia jambolana (jamun).
Distribution. India: Uttar Pradesh.
Material examined. See Hayat (1972b).
Comments. E. indicus agrees with the species related to serius Silvestri
{gunturiensis, orientalis, silvestrii), in having anelliform Fl and triangular
but small F2; but differs from all these species in having 4 setae on the
mid lobe; antennal clava slightly flattened, not cylindrical; and in having
both radicle and pedicel long, each more than 0.5x of scape length.
6. Eretmocerus gunturiensis Hayat (Figs 203-205)
Eretmocerus gunturiensis Hayat, 1972b: 102. Female, male. India, Guntur (ZSI), paratypes
in HC.

Other citations. Shafee & Rizvi, 1984: 380, as synonym of serius. Hayat,
1986b: 165, catlg. Mani, 1989: 1109, des. Krishnan & David, 1996: 28,
key.
Female. Length, 0.8-0.9mm Body largely yellow; radicle and scape
paler; wings hyaline; legs pale yellow.
Frontovertex as broad as long and as broad as dorsal eye length;
posterior ocelli removed from eye margin by about two diameters of an
ocellus; eyes finely setose, each seta at least about as long as diameter
of an ommatidium. Mandible distinctly 3-dentate (Fig. 203). Antenna as
in Fig. 204; radicle slightly longer than 0.33x of scape and shorter than
pedicel; scape nearly 0.5x of clava and nearly as long as frontovertex width
(16.0:31.0:17.0); Fl anelliform; F2 subtriangular; clava cylindrical, 8.09.0x as long as broad. Mid lobe with 6 setae; each side lobe with 2 setae.
Forewing (Fig. 205) at most 2.3x as long as broad; marginal vein longer
(about 1.5x) than stigmal vein; submarginal and marginal veins each with
2 and 4 setae, marginal without setae on upper surface; linea calva proximad
with 10-16 setae; disc sparsely setose, setae 150-170; marginal fringe onesixth to one-seventh of wing width. Hindwing 6.5x as long as broad;
marginal fringe 0.8x of wing width. Mid tibial spur slightly less than 0.5x
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of basitarsus, the latter about 0.4x of mid tibia. Ovipositor shorter than
both mid tibia and antennal clava (28.0:31.0:31.0).
Male. Similar to female except for the genitalia and antennae (not
illustrated). Aedeagus subequal in length to mid tibia.
Host. Indet. aleyrodids on Murraya koenigii and Annona

squamosa.

Distribution. India: Andhra Pradesh, Maharashtra.
Material examined. See Hayat (1972b).
Additional material. INDIA: Maharashtra, Manmad, 1M, 12.x.1967, ex
aleyrodid on Annona squamosa; M. Hayat.
Comments. This species is very close to E. serins Silvestri (See Gerling,
1969), but differs in having the clava 8-9 times as long as broad; marginal
vein with 4 setae; disc of forewing with 150-170 setae (excluding the
circum-marginal setae); and ovipositor shorter than both clava and mid
tibia (Compare with the details given for serius).

7. Eretmocerus serius Silvestri
Eretmocerus serius Silvestri, 1928: 46. Female, male. Singapore (IEUN), not examined.
Other citations. Smith, 1950: 8, India rec, host. Flanders, 1969: 467,
history coll. in India, host. Gerling, 1969: 79-81, tax., host. Hayat, 1986b:
165, catlg. Krishnan & David, 1996: 28, key.
Female. Body yellow; wings hyaline.
Radicle about O.33x of scape (42:125); pedicel less than 0.5x of scape
(50:125); clava about 7.Ox as long as broad. Mid lobe with 6 setae.
Forewing slightly less than 2.5x as long as broad; marginal fringe about
0.2x of wing width; marginal vein distinctly longer than stigmal (90:50);
submarginal and marginal veins each with 2 and 3 setae; disc with less
than 100 setae (excluding the circum-marginal setae). Mid tibial spur about
0.5x of basitarsus. Ovipositor as long as mid tibia and shorter than clava
(220:220:240).
Male. Similar to female except for the 3-segmented antenna and the
genitalia.
Hosts. Aleurocanthus woglumi; [l\Neomaskellia bergii.
Distribution. India: [?] Andhra Pradesh, 'Vicinity of Assam', [?] Karnataka,
Uttar Pradesh. (Oriental; Introduced into Cuba and South Africa).
Comments. I have not seen any specimen of this species. Therefore, the
above characters and measurements are largely drawn from the redescriptionof serius given by Gerling (1969). The differences between this species
and gunturiensis are given in the key to species.
Gerling (1969) has shown that under the name serius, Silvestri (1928)
included material of three species collected from three different hosts.
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Gerling restricted the name serius for specimens bred from Aleurocanthus
woglumi, and considered other material as representing two species: sihestrii
from A. spiniferus Quiantance, and raised Silvestri's 'variety' orientalis
(host: A. inceratus Silvestri) to specific rank. Thus the material from A.
woglumi should represent the true serius.
E. serius was first reported from India by Smith (1950 - see Flanders,
1969) from A. woglumi. It was later recorded from Neomaskellia bergii
by Krishnamurti & Usman (1954) from Karnataka State, and this same host
was listed for serius by Butani (1958, 1972). I, therefore, consider these
records of serius from hosts other than A. woglumi, as dubious, and
probable misidentifications for E. delhiensis, a common parasitoid of N.
bergii. The material from India and Pakistan which Shafee & Rizvi (1984)
identified as serius was not found in Shafee's collection, and hence it is
not possible to check for its identity.
8. Eretmocerus breviclavus Subba Rao (Figs 200-202)
Eretmocerus breviclavus Subba Rao, 1984: 257. Female, male. India, Bangalore (BMNH),
paratype examined.

Other citations. Hayat, 1986b: 164, catlg. Mani, 1989: 1469, des. Krishnan
& David, 1996: 29, key.
Female. Length, 0.60-0.62mm Body yellow; head described as orange
yellow; pronotum pale brown; propodeum brown except in middle and
distad of spiracles.
Frontovertex 0.54x of head width; POL about 2.5x OOL. Antenna as
in Fig. 200 [In the figure given by Subba Rao, clava nearly 3.5x as long
as braod.]; radicle less than 0.5x of scape; pedicel nearly 0.5x of scape,
the latter 0.73x of clava; clava about 4.Ox as long as broad, slightly
narrowed at apex. Mandible as in Fig. 201. Mid lobe with 6 setae, distance
between first pair of setae less than that between the third pair; each side
lobe with 3 setae; posterior pair of scutellar setae longer than third pair
of mid lobe setae; median length of propodeum about 0.39x of length of
scutellum. Forewing nearly 2.2x as long as broad (67.0:31.0); marginal
fringe 0.25x of wing width; other details as in Fig. 202; marginal vein
with 3 setae, sometimes an additional small seta at base. Mid tibial spur
slightly less than 0.5x of basitarsus, the latter 0.4x of mid tibia. Gaster
TI-VII with setae as follows: 1 + 1, 1 + 1, 1 + 1, 1 + 1, 2+2, 2, possibly 4;
additional setae on side of spiracles on TVI not visible in the paratype;
ovipositor stylets 1.2x as long as ovipositor; second valvifer about 4.Ox
as long as third valvula; ovipositor about as long as mid tibia (24.0:25.0)
and longer than clava (24.0:20.5).
Male. Described as being similar to female except for the antennae.
Host. Indet. blackfly on curry leaves [=Murraya koenigii]
Distribution. India: Karnataka.
Material examined. IF, paratype (BMNH) cleared and mounted on a slide
under 4 coverslips by A. Polaszek.
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Comments. The paratype examined by me differs from the figures and
some details of the description given by Subba Rao; these pertain to the
length and width of the clava, relative lengths of the ovipositor and mid
tibia.
This species appears related to E. cadabae Viggiani (1982b: from
Ethiopia); but the latter species differs mainly by having 8 setae on the
mid lobe, broader forewing, presence of about 14-20 setae proximad of
the linea calva, and 2 setae on the submarginal vein.
9. Eretmocerus trialeurodis sp. nov. (Figs 197-199)
1

Female. Length, 0.50-0.55mm Body yellow; head dorsum, occasionally
mid lobe and scutellum very lightly washed with brown; gaster varying
from completely yellow to completely dark brown; antenna pale yellow
to lightly infuscate yellow-brown; wings hyaline; legs pallid to nearly
white.
Posterior ocelli removed from eye margin by about one ocellus diameter; eyes setose, setae fine and each seta longer than an ommatidium.
Antenna as in Fig. 199; radicle and pedicel subequal in length, each less
than 0.5x of scape; scape about 0.6x of clava; clava at least slightly less
than 5.Ox as long as broad, broadest in distal half, and with apex very
slightly beaked.
Mid lobe and each side lobe with 6 and 3 setae; setae on mid lobe and
scutellum long; sculpture fine and weak, hardly visible at higher magnification. Fore and hindwings as in Figs 197, 198. Mid basitarsus 0.370.42x of mid tibia; mid tibial spur 0.45x of basitarsus.
Gaster TI-VII with setae as follows: 1 + 1, 1 + 1, 1 + 1, 1 + 1, 2+2, 2 and
4-6; occasionally Till with 2+1 or 1+2 setae; ovipositor distinctly longer
than both mid tibia and clava (126.0-134.0:96.0-100.0:92.0-96.0).
Male. Unknown.
Host. Trialeurodes ricini on Ricinus communis.
Distribution. India: Tamil Nadu.
Material examined. HOLOTYPE, female (on slide under 2 coverslips,
with a paratype), 3 F, PARATYPES: INDIA: Tamil Nadu, Madras [=Chennai], Tambaram, 3.L1995, ex T. ricini, on R. communis; Ms SeebaBalan.
Holotype, IF paratype in BMNH, rest of material in HC.
Additional material. 15F (on two cards), with same data as holotype,
but not designated as types.
Comments. This species is very close to flavus, and can be confused for
that species. E. trialeurodis, however, differs from flavus mainly in the
chaetotaxy of TI-IV of gaster, and in having a relatively longer clava. These
characters and the longer ovipositor separate this new species from
dialeurolongae.
10. Eretmocerus dialeurolongae Krishnan & David (Figs 206, 207)
Eretmocerus dialeurolongae Krishnan & David, 1996: 31. Female. India, Padappai
(David coll.), paratypes in HC.
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[Eretmocerus corni: Jesudasan et al, 1984: 283-284, ? misidentification.]

Female. Head orange-red, rest of body yellow, with some orange shades;
antennae and legs pale yellow; wings appear hyaline.
Posterior ocelli appear about two diameters of an ocellus to eye margin;
eyes distinctly setose, each seta longer than an ommatidium. Antenna as
in Fig. 206; radicle and pedicel subequal in length, each less than 0.5x
of scape; scape distinctly shorter than frontovertex width (55.0:approx.
80.0); clava nearly 5.Ox as long as broad. Mid lobe and each side lobe
with 6 and 3 setae; setae on mid lobe and scutellum long. Forewing 2.73x
as long as broad; marginal fringe about 0.33x of wing width; marginal vein
at least slightly longer than stigmal vein; venation and setation as in Fig.
207. Hindwing 7.5x as long as broad; marginal fringe slightly longer than
wing width (9.0:8.0). Mid tibial spur 0.4x of basitarsus; mid basitarsus
0.4x of mid tibia. Gaster TI-VI with 1 + 1,2+2,2+2,2+2,2+2, 1+2+1, setae;
TVII probably with 4 setae; ovipsitor subequal in length to mid tibia and
clava (100.0:96.0:98.0), but shorter than stylets (110.0).
Male. Similar to female, except for the usual differences in the antennae
and genitalia.
Hosts. Dialeurolonga fici; D. maculata, on Ficus religiosa.
Distribution. India: Tamil Nadu.
Material examined. Paratypes as noted above.
Additional material. INDIA: Tamil Nadu, Shencottah, 4F, 2M, 6.iii. 1967,
ex indet. aleyrodids; M. Hayat. Padappai, 2F, 28.ii.1993, ex Dialeurolonga
fici; det. Krishnan (HC.)
Comments. The specimens from Shencottah are assigned to this species
with some hesitation as the heads are not orange-red, but it may be a
dubious character as the Shencottah specimens are mounted in balsam, and
the types in some non-permanent medium. Otherwise there are no appreciable differences between the types and these specimens. I may, however,
note that the above description is largely based upon 4 females (on 2 slides)
mounted in a medium other than canada balsam. These specimens are
already deteriorating.
11. Eretmocerus flavus Krishnan & David (Figs 208, 209)
Eretmocerus flavus Krishnan & David, 1996: 32. Female. India, Palavanthangal (HC),
paratype in David coll.
Female. Body and antennae pale yellow; wings hyaline; legs paler than
body.
Posterior ocelli about 1.5 diameters of an ocellus from eye margins;
eyes setose, each seta longer than an ommatidium. Antenna as in Fig. 208;
radicle and pedicel subequal in length, and each slightly less than 0.5x
of scape; scape shorter than frontovertex width (60.0: approx. 80.0); clava
nearly 4.Ox as long as broad. Mid lobe and each side lobe with 6 and 3
setae; setae on mid lobe and scutellum long. Forewing nearly 2.5x as long
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as broad (73.0:30.0); marginal fringe about 0.25x of wing width; venation
and setation as in Fig. 209; marginal vein not longer than stigmal vein.
Mid tibial spur 0.42x of basitarsus; mid basitarsus 0.42x of mid tibia.
Gaster TI-VI with 1 + 1, 1 + 1, 2+2, 2+2, 2+2, 1+2+1 setae; setae on TVII
not clear; ovipositor 1.28x as long as mid tibia and 1.4x as long as clava
(128.0:100.0:91.0).
Male. Unknown.
Host. Lipaleyrodes euphorbiae on Phyllanthus acidus.
Distribution. India: Tamil Nadu.
Material examined. Holotype female.
Comments. E. flavus is extremely close to longipes Compere (see Rose
& Rosen, 1992), and appears to differ only in the following characters:
clava slightly shorter than mid tibia (91.0:100.0); ovipositor longer, 1.4x
as long as clava and 1.28x as long as mid tibia; and mid tibial spur 0.42x
of basitarsus. [Clava 1.5x as long as mid tibia; ovipositor 0.8x of both
clava and mid tibia; mid tibial spur 0.8x of basitarsus, in longipes.]
The above description is based on the holotype which is mounted on
a slide in a medium other than Canada balsam. The specimen is already
deteriorating.
12. Eretmocerus longiscapus sp. nov. (Figs 221-223)
[Eretmocerus haldemani: Hayat, 1972b: 100. Female, male. India, Sasni near Aligarh;
misidentification]

Female. Length, 0.60-0.70mm Body golden yellow; face, ventre of
thorax, radicle and scape pale yellow; gaster sometimes distally pale
yellow-brown; pedicel and clava yellow; wings hyaline, forewing lightly
infuscate behind venation; legs pale yellow.
Head, in front view, 1.4x as broad as high (31.0:22.0); frontovertex
0.45x of head width (14.0:31.0), and narrower than length of scape (14.516.0:18.5-19.0); posterior ocelli about one ocellus diameter to eye margins; eyes setose, each seta at least as long as an ommatidium. Antenna
as in Fig. 221; radicle at most 0.4x of scape and slightly shorter than
pedicel; scape longer, projecting distinctly above anterior ocellus; clava
at least slightly more than 5.Ox (5.5-6.Ox) as long as broad, broadest in
distal half with apex very slightly beaked or at least not narrowed as in
adustiscutum.
Setae on mid lobe (6) and scutellum longer (as in delhiensis, Fig. 219);
each side lobe with 3 setae. Forewing 2.3x as long as broad; marginal fringe
0.22-0.30x of wing width; venation as in Fig. 222; submarginal, marginal
vein, and linea calva proximad with 3, 3, and 12-15 setae. Hindwing about
6.5x as long as broad; marginal fringe nearly as long as wing width or
slightly shorter; disc, apart from the usual lines of setae, virtually bare.
Mid tibial spur 0.5x of basitarsus; mid basitarsus 0.4x of mid tibia.
Gaster TI-VII with setae as follows: 1 + 1, 1 + 1, 2+2, 2+2, 2+2, 1+2+1,
4; ovipositor distinctly longer than both mid tibia and clava (34.5:30.0:27.0);
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ovipositor stylets clearly longer than ovipositor (41.0:34.5).
Male. Similar to female, except for the usual antennal structure (Fig.
223), and genitalia; pedicel yellow as clava.
Hosts. Aleurolobus sp. near niloticus on Dalbergia sissoo; indet. aleyrodids
on D. sissoo, Terminalia arjuna.
Distribution. India: Uttar Pradesh.
Material examined. HOLOTYPE, female, 6F, 4M, PARATYPES: INDIA:
Uttar Pradesh, Sasni near Aligarh, 18.vii. 1968, ex Aleurolobus sp. near
niloticus, on Dalbergia sissoo; M. Hayat. The holotype along with 4F and
4M paratypes on a slide under a single coverslip; the holotype encircled
in red indelible ink. Holotype, 4F, 4M paratypes in BMNH, rest of material
in HC.
Additional material. 2F, with same data as holotype, but locality Aligarh.
Aligarh, 2F, 14.vii.1968, ex indet. aleyrodids, on D. sissoo; M. Hayat.
Orissa, Nowrangpur, IF, 18.x.1993, ex indet. aleyrodid, on Terminalia
arjuna; P. Meganathan.
Comments. E. longiscapus is close to delhiensis and adustiscutum. It
differs from the former by the slightly differently shaped clava; relative
lengths of marginal and stigmal veins; and in having a long scape which
projects above level of anterior ocellus and which is longer than frontovertex
width. It differs from adustiscutum in the above mentioned characters, and
longer pedicel which is not less than 2.5x as long as broad. (See key to
species and the details given under those two species.)
13. Eretmocerus delhiensis Mani (Figs 216-220, 845, 880)
Eretmocerus delhiensis Mani, 1941: 35. Male =Female. India, Delhi (IARI); LECTOTYPE designated by Hayat, 1988b: 127.
Eretmocerus mashhoodi Hayat, 1972b: 102. Female, male. India, Aligarh (ZSI), paratypes
in HC. Synonymy by Hayat, 1988b: 127.

Other citations. Prasad, 1954: 250, India rec, host. Butani, 1958: 275,
host; Butani, 1972: 8, host. Hayat, 1977a: 47, mashhoodi, India rec. Khan
& Shafee, 1980b: 368, mashhoodi, India rec, host. Hayat, 1986b: 164;
165, mashhoodi, catlg. Mani, 1989: 1106, mashhoodi; 1109, delhiensis as
incertae sedis. Krishnan & David, 1996: 29, key.
Female. Length, 0.45mm (smaller specimen) - 0.87mm General body
colour pale yellow; ocellar triangle and face pale orange; dorsum of thorax
and gaster especially distally, pale orange, lightly infuscate brown; ventre
of gaster distally brown; antenna yellow, clava light yellow-brown, especially distally; wings hyaline; forewing occasionally lightly infuscate
behind submarginal vein; legs pallid.
Frontovertex usually slightly more than 0.5x of head width (Fig. 217);
posterior ocelli 1.5-2.Ox their diameters to eye margins; POL more than
2.Ox of OOL (42.0:18.0); eyes shortly setose, setae not visible at lower
magnifications, each seta shorter than an ommatidium. Antenna as in Fig.
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216; radicle slightly less than to slightly more than 0.5x of scape, and
slightly shorter or subequal to pedicel; pedicel at least 2.5x as long as
broad, but less than 3.Ox; scape slightly projecting above anterior ocellus,
and nearly as long as frontovertex width (17.0:18.0); clava not less than
6.Ox as long as broad. Mid lobe with 6 setae; each side lobe with 3 setae
(Fig. 219). Forewing (Fig. 218) at least slightly more than 2.5x as long
as broad (91.0-98.0:36.0-37.0); marginal fringe 0.25-0.30x of wing width;
marginal vein at least 1.33x as long as stigmal; linea calva proximad with
10-16 setae; in most specimens a seta on disc behind parastigma present.
Hindwing 7.0-7.5x as long as broad; marginal fringe slightly longer than
wing width; disc with a line of fine setae apart the usual lines of setae.
Mid tibial spur slightly less than 0.5x of basitarsus (6.0:13.0); mid basitarsus
about 0.4x of mid tibia. Setae on gastral targa I-VII as in longiscapus,
except TVII with 4 or 6 setae; ovipositor, mid tibia and clava subequal
in lengths; 29.0-30.0:32.0:29.0-31.5.
Male. Similar to female, except body largely pale yellow. Antenna
normal for the genus (Fig. 220); pedicel yellow or yellow-brown, not as
dark as in mundus.
Hosts. Neomaskellia bergii on sugar cane, Saccharum sp. Indet. aleyrodids
on grass.
Distribution. India: Bihar, Delhi, Rajasthan, Uttar Pradesh.
Material examined. See Hayat (1972b, 1977a, 1988b).
Comments. E. delhiensis is related to longiscapus sp. nov. and adustiscutum,
but differs from both in the characters given in the key.
14. Eretmocerus adustiscutum Krishnan & David (Figs 210-213)
Eretmocerus adustiscutum Krishnan & David, 1996: 33. Female, male. India, Coimbatore
(HC), paratypes in David coll. and IARI.
[Eretmocerus corni: Hayat, 1972b: 104. Female, male. India, Elephanta Caves off
Mumbai (=Bombay), misidentification.]
[Eretmocerus paulistis Hempel: Khan & Shafee, 1980b: 368. Female. India, Aligarh.,
misidentification.]

Female. Body pale yellow, with head dorsum darker yellow to pale
brown; malar space infuscate brown; pronotum, mid lobe except a median
pale yellow line, mesepimeron and metapleuron brown; axillae light brown;
metanotum, propodeum especially on sides, brown to dark brown; gaster
dorsally brown; in uncleared slide-mounted specimens the colour may
appear paler than described above; tips of mandibles (as in other species),
reddish brown; antenna pale yellow to lightly infuscate yellow-brown,
radicle and scape paler; forewing usually with a distinct infuscation behind
submarginal vein, the infuscation fading distally; legs pallid to white with
pale brown suffusions on hind coxae, and femora and tibiae of all legs.
Head, in front view, nearly 1.4x as broad as high; frontovertex width
slightly more than 0.5x of head width (16.5:30.5, 21.0:37.0); POL nearly
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3.Ox OOL (40.0:14.0), posterior ocelli slightly more than one ocellus
diameter to eye margins; setae on eyes fine, each nearly as long as an
ommatidium. Antenna as in Figs 210, 211; radicle and pedicel subequal
in lengths, each slightly less than 0.5x of scape; scape about 0.75x of
frontovertex width, and about 0.5x (0.47-0.53x) of clava; clava nearly
fusiform, or at least narrowed basally and apically, slightly to distinctly
flattened, from slightly more than 5.Ox to 6.5x as long as broad. Mid lobe
and each side lobe with 6 and 3 setae; setae on mid lobe and scutellum
long; sculpture about as in mundus, and visible at higher magnifications.
Forewing slightly less than 2.5x (2.38-2.44x) as long as broad; marginal
fringe slightly less than 0.33x of wing width; venation and setation as in
Fig. 212; marginal vein at least slightly longer than stigmal vein; submarginal and marginal veins each with 3 setae. Hindwing 6.5-7.75x as long
as broad; marginal fringe slightly longer than wing width. Mid tibial spur
about 0.5x of basitarsus; mid basitarsus about 0.38x of mid tibia. Gaster
TI-VI with setae as in longiscapus, TVII usually with 6 setae in a line
and 2 setae distally, clearly seen in specimens from Elephanta Caves;
ovipositor usually a little longer than or subequal in length to both mid
tibia and clava (30.0-33.0:28.0-32.0:28.0-30.0).
Male. Similar to female; antenna as in Fig. 213.
Hosts. Bemisia tabaci; Lipaleyrodes euphorbiae on Phyllanthus acidus;
Neomaskellia bergii on Saccharum sp.; Trialeurodes ricini on P. acidus;
Star Gooseberry whitefly; aleyrodids on Tephrosia purpurea, Ziziphus sp.
Distribution. India: Karnataka, Kerala, Maharashtra, Tamil Nadu, Uttar
Pradesh.
Material examined. See above under citations.
Additional material. INDIA: Tamil Nadu, Madras (=Channai), Tambaram,
14F, 8M, 16.V.1995, ex Trialeurodes ricini, on Phyllanthus acidus; Ms
Seeba Balan. Karnataka, Bangalore, 26F, 2M, i. 1993, ex Star Gooseberry
whitefly, received from I.I.H.R., Bangalore. Maharashtra, Elephanta Caves
off Bombay (=Mumbai), 10F, 5M, 18.x. 1967, ex Bemisia tabaci; M. Hayat
[det. as corni in 1972b]. Kerala, Vellayil, 8F, 5M, 8.v.1969, ex indet.
aleyrodids on Tephrosia purpurea; M. Hayat. Uttar Pradesh, Anandnagar,
2F, 1M, 9.xi.l969, ex indet. aleyrodids on Ziziphus sp.; M. Hayat.
Comments. This is the species which was misidentified by me (Hayat,
1972b). The species shows some variations, but there are no consistent
differences between the various populations to ragard any of these as
different from E. adustiscutum.
I have seen a female, dissected and mounted on slide, and labelled as
E. paulistis by Khan (see Khan & Shafee, 1980b). I have no doubt that
this is misidentification for E. adustiscutum.
E. adustiscutum is related to delhiensis, but differs mainly by the
characters given in the key.
IS. Eretmocerus hydrabadensis Husain & Agarwal, incertae sedis
Eretmocerus hydrabadensis Husain & Agarwal, 1982a: 156. Female, male. India, Hyderabad (?).
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Other citations. Hayat, 1986b: 165, catlg.
Host. Indet aleyrodids on Nerium odorum.
Distribution. India: Andhra Pradesh.
Comments. Types of this species are not found in Agarwal coll. (ZDAMU).
The original description is most probably incorrect in several respects
including the presence of 6 setae on the scutellum. Otherwise, the species
appears to be very close to, if not a synonym of, delhiensis. But in the
absence of types, I prefer to consider it as a species of doubtful identity.

Eriaphytis

115

11. ERIAPHYTIS HAYAT
Eriaphytis Hayat, 1972c: 152. Type species Eriaphytis orientalis Hayat, by original
designation.

Other citations. Hayat, 1978: 534, tax. Subba Rao, 1980: 43, tax. Huang,
Xianbin & Meixing, 1994: 7-9, China rec. Huang, 1994: 230, tax.
Diagnosis. (Figs. 224-232, 846, 872, 873, 884, 896)
Female. Antenna with 7 segments, 1132, with a distinct anellus. Mandible
with two teeth and a truncation. Maxillary palp 2-segmented; labial unsegmented.
Head with pale lines (vertexal, ocular, ocellar, frontal) and distinct facial
suture and malar sulcus. Pronotum entire and with a line of setae along
collar; axillae large, projecting forwards, the two axillae separated by
slightly more than an axillar length; scutellum large, penta- to hexagonal,
with broadly rounded apex which normally does not overlap metanotum;
mid lobe with numerous setae; each side lobe, each axilla and scutellum
with 4-8, 2 and 10-16 setae; metanotum at least slightly longer than
propodeum, with a distinct diamond-shaped dorsellum; propodeum almost
of uniform length medially. Forewing broad; costal cell clearly longer than
marginal vein; parastigma well developed, longer than 0.5x of marginal
vein; stigmal vein at least 0.33x of marginal vein and with a narrow neck;
stigma with 3 sensilla; postmarginal vein present though shorter than
stigmal; submarginal vein with 5 setae, a seta present at junction of
parastigma and submarginal vein; linea calva distinct. Tarsal formula 55-5. Petiole transverse, broad, two-thirds of propodeum. Gaster with 8
terga; TVII narrow, band-like, continued latero-ventrally into outer plates
of ovipositor; hypopygium prominent, reaching to about level of cereal
plates.
Male. Sexual dimorphism very little. Apex of gaster rounded. Fl as
long as F2. Genitalia: phallobase with a round base; digiti well-developed,
each digitus with a strongly sclerotized bar which extends anteriorly to
base of phallobase, and apically carries a slightly curved spine (Fig. 846).
Species and distribution. World species, 2; both from the Oriental region,
and both from India.
Hosts. The type species is a gregarious parasitoid of Cerococcus spp.
(Cerococcidae), but the second species is a soft scale (Coccidae) parasitoid.
Comments. The relationships of Eriaphytis are not very clear. Although
an aphelinid, it is quite distinct from all other aphelinids. It will be
discussed in the paper by Woolley & Hayat (in prep.).
SPECIES-GROUPS: I divide this genus into two 'monotypic' speciesgroups; orientalis-group and chackoi-group. The latter differs from the
former in having a flatter habitus, presence of longitudinal dark bands on
thoracic dorsum, reduced number of setae on side lobes, mid lobe and
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scutellum; propodeum with a median triangular projection; and the single
species being a parasitoid in soft scales.
1. Eriaphytis orientalis Hayat (Figs 224-228, 846, 872, 873, 884, 896)
Eriaphytis orientalis Hayat, 1972c: 153. Female, male. India, Aligarh (ZSI), paratypes
in HC.

Other citations. Hayat, 1977a: 47, India rec. Avasthi & Shafee, 1978: 376,
host. Hayat, 1986b: 166, catlg. Mani, 1989: 1110, des. Huang, Xianbin
& Meixing, 1994: 8, China rec. Huang, 1994: 231, China rec, des.
Female. Length, 0.70-1.20mm Body dark brown, the lines on head pale;
interscrobal area brownish yellow; gaster with TI, II, and part of Till, and
ventre pale yellow to pale yellow-brown, TVIII white, rest of terga dark
brown; occasionally dorsum completely dark brown with brown ventre,
or only TIII-V and VII dark brown; scape yellow to light brown, pedicel
brown to dark with pale apex, funicle yellow to yellow brown, clava dark
brown; wings hyaline, veins and discal setae brown; legs with coxae dark
brown, femora varying from brown to dark brown with pale apices, tibiae
basally brownish yellow to dark brown becoming yellowish brown distally,
fore tarsi and last segment of mid and hind tarsi brown.
Structural details as in figures, but the following may be noted: Head
dorsum about 1.8x as broad as frontovertex width; in front view, head
slightly (1.15x) broader than high; torulus-mouth margin distance less than
torulus length (14.0:19.0); mouth fossa about 0.5x of frontovertex width;
eyes with transparent, short setae. Scape slightly shorter than frontovertex
width. Mid tibial spur 0.66-0.75x of mid basitarsus. TI-VIII of gaster with
2+2, 2+2, 2+2, 2+2, a row of 8-9, 3+3, 0+0, and several setae; ovipositor
1.15-1.26x as long as mid tibia; second valvifer nearly 2.4x as long as
third valvula, the latter about as long as mid basitarsus.
Male. Rare; similar to female except for the longer funicle segments
(Fig. 228); gaster with 7 terga and apically rounded; and body including
legs darker than in female. Frontovertex broader than scape length (26.0:21.0);
toruli separated from mouth margin by a distance about equal to a torulus
length. Forewing broader, length slightly less than 2.Ox of width, and linea
calva proximad with a single line of setae.
Hosts. Cerococcus spp. including C. hibisci, on Hibiscus rosasinensis and
Tephrosia sp.
Distribution. India: Kerala, Rajasthan, Tamil Nadu, Uttar Pradesh.
(China). [This species is probably more widely distributed than the published records show. Although it is very common in Aligarh, I have
deliberately not collected it since 1972.]
Material examined. See Hayat (1972c).
Additional material. INDIA: Kerala, Calicut, 55F, 4M, v.1969, ex
Cerococcus sp. on H. rosasinensis; M. Hayat.
Comments. Some specimens, especially those from Calicut, differ from
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the type material in having Fl relatively longer and the gaster more or
less completely brown to dark brown on the dorsum. E. orientalis differs
from the only other species of the genus, E. chackoi Subba Rao, in having
a robust and convex body; uniformly dark brown head and thorax; nearly
uniformly coloured funicle segments; greater number of setae on the side
lobes, on mid lobe and on the scutellum; posteriorly straight margin of
propodeum; thin mid tibial spur; and uniformly coloured discal setae of
the forewing.
2. Eriaphytis chackoi Subba Rao (Figs 229-232)
Eriaphytis chackoi Subba Rao, 1980: 44. Female. India, Pulney Hills (BMNH),
examined.
Other citations. Hayat, 1986b: 166, catlg.
Female. Frontovertex whitish yellow, face and occiput below foramen
golden yellow, occiput above foramen and mouth margin dark brown;
pronotum, sides and ventre of thorax and ventre of gaster largely pale
yellow to whitish; mesothoracic dorsum with dark brown longitudinal
bands alternating with pale yellow bands, dark brown along margins as
in Fig. 230; metanotum brown, dark brown in centre; propodeum dark
brown, pale yellowish white distad of spiracles; gaster pale yellow to white
(TVI-VIII), with dark brown as follows: a patch on each side of TI,
complete cross-bands on TIII-V, sides of TVIII; brownish across base of
TI and between the dark brown patches on TVIII; third valvulae white;
tips of mandibles reddish-brown; antenna pale yellow, with a patch on
scape, basal half of pedicel, anellus, Fl and clava dark brown; F2 pale
brownish white; forewing with dark and pale setae, and lightly infuscate
behind all of marginal and stigmal veins as in Fig. 232; hindwing hyaline;
legs pallid to whitish, femora with a patch in about distal third to fourth,
and tibiae with two bands, proximal incomplete, dark brown; basitarsi
yellow brown, segments 2-5 yellow. Setae on body dark brown to yellow
brown, and mostly spinose.
Structural details as in figures, but the following may be noted: Head
with the frontovertex shrunken in the types and hence dimensions not
possible to determine; OOL stated to be less than diameter of an ocellus.
Mandible with ventral tooth distinct. Pronotal collar, mid lobe, each side
lobe, each axilla and scutellum with 4+4, 10-18, 4-5, 2 (rarely 3), and 10
setae; mid lobe, axillae and scutellum with irregular hexagonal reticulations, the cells in the dark brown areas with raised margins; dorsellum,
especially the central dark area, and centre of propodeum, reticulate.
Forewing as in Fig. 232. Hindwing 5.4x as long as broad; marginal fringe
about 0.6x of wing width. Gaster (Fig. 230) with about basal half of TI
with fine reticulations, those on the dark brown patch with raised reticulations, otherwise gaster apparently smooth; setae on TI-VIII: 1 + 1, 1 + 1,
1 + 1, 1 + 1, 6, 2+2+2, 0+0, and 8; relative lengths of ovipositor, third
valvula, mid tibia, mid basitarsus and mid tibial spur: 140.0:52.0:92.0:33.0:
29.0.
Male. Unknown
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Host. Vinsonia stellifera.
Distribution. India: Karnataka.
Material examined. No additional material examined.
Comments. Inspite of differences in the habitus, setation of the collar of
pronotum, and mid lobe, this species belongs rightly in Eriaphytis. It
differs from the type species in the characters noted under orientalis,
especially in body colour, relative dimensions of antennal segments, and
relative lengths of the ovipositor and third valvula.
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12. ABLERUS HOWARD
Ablerus Howard, 1894b: 7. Type species Centrodora clisiocampae Ashmead, by original
designation.
Azotus Howard, 1898: 138. Type species Azotus marchali Howard, by monotypy. Synonymy
by Girault, 1913b: 189.
Myocnemella Girault, 1913b: 195. Type species Myocnemella bifasciata Girault, by
original designation. Synonymy by Hayat, 1994a: 83.
Dimacrocerus Brethes, 1914: 4. Type species Dimacrocerus platensis Brethes, by
original designation. Synonymy by Howard in Girault, 1917e: 8.

Other citations. De Santis, 1948: 198-212; 212-223, Azotus; Argentine
spp., tax., keys. Erdos, 1964: 347-349, Azotus, Hungarian spp., key. Ferriere,
1965: 100-109, Azotus, W. Palaearctic spp. NikoPskaya& Yasnosh, 1966:
232-240, Azotus, CIS spp. Annecke & Insley, 1970: 237-247, Azotus; 247248; South African and Mauritian spp., key., tax. De Santis, 1974: 1115, Azotus, Argentine spp., key. Darling & Johnson, 1984: 555-562, Azotus,
Nearctic spp. Viggiani & Ren Hui, 1993: 222, Chinese spp., key. Huang,
1994: 124-138, Azotus, Chinese spp., key.
Diagnosis. (Figs. 233-291, 847-849, 870, 882, 891, 898, 901, 919)
Female. Antenna with 7 segments, 1141, with one or two anelli; F3
usually shorter than both F2 and F4. Mandible with two or three teeth and
a truncation. Maxillary palp 2-segmented; labial palp unsegmented. Pronotum
entire, in dorsal view of thorax, usually long, with 2 setae at each posterolateral corner; mid lobe, each side lobe, each axilla and scutellum with
2-6, 2, 1, and 2-4 setae; when 4 setae on mid lobe, their bases when joined
by straight lines, form either a rectangle or a trapezoid; scutellum broader
than long and shorter than mid lobe; metanotum usually exposed, not
overlapped by apex of scutellum; propodeum distinctly longer than metanotum,
at least 0.5x of scutellum, with 2 setae on each side distad of spiracles;
mesopostphragma large and long. Forewing either uniformly infuscate
behind venation or with infuscated bands of various shapes and bearing
darker setae; marginal vein shorter than or subequal to costal cell; stigmal
vein either with a thin or swollen stigma; postmarginal vein nearly always
wanting; submarginal vein with one seta; marginal vein with 3-4 setae;
usually a seta present on stigmal vein and one at junction of parastigma
and submarginal vein; disc sparsely setose, or setae arranged in groups
and/or tufts. Tarsal formula 5-5-5. Gaster generally longer than head plus
thorax; hypopygium usually prominent, extending nearly to level of cereal
plates; ovipositor usually at least slightly exserted. Body either flattened
and elongate, or convex and shorter, usually darker in colour; head usually
with a flat or slightly convex frontovertex, and may be darker or white
to yellow with darker bands, one on face extending on sides on to malar
space below eyes; antennal segments usually (but not always) with contrasting white and dark segments.
Male. Similar to female. Antennal segments, except F3, elongate with
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more longitudinal sensilla, and more or less uniformly coloured; rarely
as in female.
Species and distribution. World species, 86; Oriental, 17; India, 10
species.
Hosts. Hyperparasitoids on other hymenopteran primary parasitoids, including other chalcidoids. The coccoid hosts recorded in the literature are
their secondary hosts. Some species are confirmed oophagous (Polaszek,
1991).
Comments. Ablerus is the sole member of the subfamily Azotinae Nikol'skaya
(See p.16.).
Species differentiation in Ablerus is sometimes very difficult. Therefore, apart from the usual characters pertaining to the relative dimensions
of the antennal segments and body colour, and especially leg colour, I
found the sculpture of the mid lobe of mesoscutum and scutellum quite
useful in identifying species. At least 4 (but probably more when the world
species are considered) distinct sculptural patterns can be recognized, and
these suggest the possibility of segregating Ablerus species into as many
species-groups. These sculptural patterns are illustrated for the Indian
species.
In this work, 10 species are recognized from India, including one
described as new, and one considered as a species incertae sedis. Apart
from these, I have material of four further species (3 from Aligarh and
1 from Assam), all probably undescribed, but as these are represented each
by a single specimen, and also because I have no knowledge about a
majority of the species described from Australia by A.A. Girault, these
species are not described here, but are, nevertheless, included in the key
as 'Indet. species A-D'.
KEY TO INDIAN SPECIES OF ABLERUS, FEMALES
1. Antennal scape cylindrical or only slightly flattened, but not expanded
beneath, and more than 3.Ox as long as broad (Figs 233, 245)
2
-. Scape flattened and expanded beneath, not more than 3.Ox as long as
broad (Fig. 283)
11
2. Flagellum uniformly coloured yellow or yellow-brown, without contrasting pale and dark segments (Fig. 233). [Forewing infuscate
behind marginal vein, with disc pale or subhyaline behind submarginal vein and distad of venation (Fig. 237); legs yellow or paler.]
1. promacchiae Viggiani & Ren
-. Flagellum with contrasting pale (white to yellow) and dark segments,
or at least one segment darker than the others
3
3. Forewing more or less uniformly infuscate behind whole of venation;
disc distad of venation hyaline or subhyaline, or with only a slight
infuscation at apical margin, but not with a distinct subapical infuscate
band (Fig. 255)
,
4
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-. Forewing with two infuscate bands (Fig. 260)...2. perspeciosus Girault
4.Forewing with a bunch or row of conspicuously dark and thick, and
sometimes scale-like, setae behind marginal vein (Fig. 243); at least
. some setae on head dorsum and mesothorax very long and bristlelike (Fig. 239).[Fl, F3 and clava dark brown, rest white (Fig. 240);
legs brown with tibiae completely or almost completely pale yellow.] Male: antenna as in female, Fig. 241.. 3. inquirenda Silvestri
-.Forewing sparsely setose behind marginal vein, these not arranged in
a distinct bunch or row, and only slightly thicker than other setae
(Figs 249, 255); setae on head dorsum and mesothorax short to very
short (Fig. 253). Male: antenna not as in female, Fig. 246
5
5.Forewing broad with long marginal fringe; stigmal vein thin; legs dark
brown with only apices of tibiae pale; ovipositor white and slightly
longer than mid tibia; body short, convex
sp. indet. A.
-.Forewing relatively long and narrow; stigmal vein with at least a
slightly swollen stigma (Fig. 255); legs usually with paler areas
more extensive; ovipositor, except sometimes the apex, dark brown,
and not less than 2.Ox as long as mid tibia
6
6.Ovipositor about 2.5x as long as mid tibia and third valvula shorter
than mid tibia
7
-. Ovipositor long, at least nearly 3.Ox as long as mid tibia, if slightly
shorter, then third valvula at least as long as mid tibia
8
7.Forewing infuscation with distal margin nearly straight and hardly
exceeding level of stigmal vein; marginal fringe not more than 0.33x
of wing width (Fig. 249); tip of ovipositor sheaths pale, white
4. aonidiellae Hayat
-. Forewing infuscation with distal margin rounded and exceeding level
of stigmal vein; marginal fringe about 0.6x of wing width (Fig. 262);
ovipositor sheaths dark brown
5. aligarhensis (Khan & Shafee)
8.Ovipositor extending from base of gaster; tip of ovipositor sheath white.
[Forewing infuscation with distal margin rounded.]
sp. indet. B.
-.Ovipositor extending anteriorly into thorax; ovipositor sheath completely dark
9
9.F1 distinctly longer than pedicel andF2 individually; forewing infuscation
with distal margin straight
sp. indet. C.
-.Fl subequal to or slightly shorter than pedicel; forewing infuscation
with distal margin rounded
10
10.Ovipositor slightly less than 3.Ox as long as mid tibia, and third valvula
as long as mid tibia
sp. indet. D.
-. Ovipositor more than 3.Ox as long as mid tibia, and third valvula longer
than mid tibia (Figs 253, 254)
6. gargarae sp. nov.
11 .Forewing uniformly infuscate behind submarginal vein, without a 'hyaline
box', and without or with a few setae in this area (Figs 271, 272);
mid lobe and scutellum with fine, transversely elongate cellulatereticulate sculpture (Fig. 891)
7. bharathius (Subba Rao)
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—.Forewing with a distinct 'hyaline box' behind marginal vein, and with
a variable number of thick setae behind this hyaline box in the
infuscate area (Fig. 289); mid lobe and scutellum, except narrowly
on sides, with fine, transversely drawn-out cells or transversely
lineolate-reticulate (Fig. 291)
12
12.Pedicel about as long as Fl, F3 usually slightly longer than broad and
about 0.5x of F2 (Fig. 283); mandible tending to quadridentate (Fig.
282); tuft behind stigmal vein with 7-20 setae, and with 7-14 setae
behind the hyaline box (Fig. 289); hind tibia with distal third or
so pale (Fig. 288). Hyperparasitoids on diaspidids
8. chionaspidis (Howard)
—. Pedicel distinctly shorter than F1, F3 usually slightly broader than long
and less than 0.5x of F2 (Fig. 277); mandible with two teeth and
a truncation (Fig. 276); tuft behind stigmal vein with relatively
greater number of setae, 13-22, and with 12-21 setae behind the
hyaline box (Fig. 278); hind tibia with distal half or so pale (Fig.
279). Hyperparasitoids on aleyrodids
9. delhiensis (Lai)
1. Ablerus protnacchiae Viggiani & Ren (Figs 233-237)
Ablerus promacchiae Viggiani & Ren, 1993: 220.Female. China, Guangzhou, Baiyun
(GEIG), paratype in IEUN, examined.

Female. Body, including ovipositor, dark brown, with bluish-green and
bronzy to coppery lustre; antenna yellow to yellow brown; forewing (Fig.
237) lightly infuscate behind venation; legs pale yellow, fore and hind
coxae, and partly mid coxae, dark brown, slightly bluish-green; last tarsal
segment pale brown.
Antenna as in Fig. 233. Sculpture on thoracic dorsum as in Fig.236;
mid lobe with 2 setae. Ovipositor extending from near base of gaster and
strongly exserted at apex, its total length slightly more than 2.Ox of mid
tibia; second valvifer 2.Ox as long as third valvula. Otherwise as in figures.
Male. Unknown.
Hosts. Unknown.
Distribution. India: Car Nicobar Islands. (China).
Material examined. INDIA: Andaman & Nicobar Islands, Car Nicobar,
2F, 4.iv.l991; M.C. Basha.
Comments. I have compared the above specimens with a paratype of
promacchiae and found these conspecific. There are very slight differences
in the relative lengths of the pedicel and Fl, length of the marginal fringe
of the forewing, and those of the mid tibia and third valvula; but these
should fall within the expected range of variation of a species.
2. Ablerus perspeciosus Girault (Figs 259-261)
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Ablerus perspeciosus Girault, 1916b: 292. Female. Japan, Nishigahara (Lectotype,
USNM), examined.
Azotus silvestrii Compere, 1926: 9. Female. China, Shanghai (USNM), paratype examined. Synonymy by Gahan, 1942: 47.
Azotus kashmirensis Narayanan, 1961: 22. Female, male. India, Kashmir (IARI), ?holotype, examined. SYN. NOV.
Azotus bimaculatus Khan & Shafee, 1976: 172. Female. India, Aligarh (ZDAMU),
examined. SYN. NOV.
Ablerus bimaculatus (Khan & shafee): Shafee & Rizvi, 1984: 380.

Other citations. Tachikawa, 1958: 62, hosts, distrib., tax. Ferriere,1965:
108-109, tax. Nikol'skaya & Yasnosh, 1966: 236-237, tax. (All in Azotus).
Hayat, 1979b: 185,^z. kashmirensis, bimaculatus, key. Hayat, 1986b: 150,
151, Az. kashmirensis, bimaculatus, catlg. Hayat, 1994a: 84, kashmirensis,
tax.
The following description is based mainly on the types of kashmirensis
and bimaculatus.
Female. Frontovertex nearly white, with a narrow white band below
eyes adjacent to eye margin, a narrow brown to dark brown cross band
above toruli which continue on both sides below eyes and merges with
the brown yellow face and malar space; occiput yellow brown, paler above
foramen; thorax and gaster except white apical half of TVIII, and ovipositor sheaths, except white tip, dark brown; radicle pale brown, scape with
a patch at base and another in mesal third, basal third to half of pedicel,
F1, F3 and clava dark brown, clava paler distally; rest of scape pale yellow,
rest of pedicel, F2 and F4 white; forewing infuscation as in Fig. 260;
hindwing hyaline; leg colour variable; larger specimens including type of
silvestrii rather extensively dark brown with white as follows: apex of fore
coxa, all trochanters, bases and apices of fore and hind femora, base and
apex of fore tibia, base and apical fifth of hind tibia, basal fourth to third
and apex of mid femur, base and apical third (dorsal) to half (ventral) of
mid tibia; tarsal segments 1-4 (basitarsus of fore leg sometimes pale yellow
brown) white, last segment brown. In types of perspeciosus, the whitish
areas larger, mid femur with only a patch in distal half (except apex), mid
tibia with base and apical half and hind tibia with base and apical twofifths, white; paler areas still more extensive in holotype of bimaculatus,
and in the paratype of this species legs white with fore and hind coxae,
except apices, only basal third to half of mid coxa, a band on each femur
and a corresponding band on each tibia, dark brown.
Other details as in figures, but the following may be noted: Frontovertex
about 0.5x of head width; ocellar triangle with apical angle obtuse; POL
nearly 2.Ox OOL; posterior ocelli less than two ocellar diameters (more
than one ocellus diameter) to eye margins. Antenna as in Fig. 259, in types
F2 plainly shorter than Fl; in paratype of bimaculatus pedicel and funicle
segments are shorter, and F3 broader than long. Ovipositor 2.3- nearly 3.Ox
as long as mid tibia; third valvula 0.47-0.50x of second valvifer and 0.73x
to as long as mid tibia.
Male. Not seen by me.

124

Hayat: Indian Aphelinidae

Hosts. Quadraspidiotusperniciosus [apparently on apple trees]. [T\Aleurolobus
barodensis on Saccharum officinarum.
Distribution. India: Jammu & Kashmir, Uttar Pradesh. (China; Italy;
France; Japan; U.S.A.).
Material examined. 1. A paratype female of Azotus silvestrii (USNM).
2. A slide with 4 specimens (one of which selected and designated as
LECTOTYPE by Darling & Johnson) of Ablerus perspeciosus (USNM).
Also 3 slides (USNM), one with a single female with data as on Lectotype
slide; second slide with 5 females (two without heads) from Japan; the
third slide with one female minus head, from Washington D.C. July 6, 1957
Melanaspis obscurus, M. Kosztarab.
3. A female on a slide labelled 'Azotus kashmir'[ensis] in black India
insk, and no other data (IARI).
4. Azotus bimaculatus: Holotype and paratype (See under comments).
Comments. A. kashmirensis: The original description was based on two
females and one male, and Narayanan (1961) stated that the "Holo and
allotypes [are] on slides". In the IARI collections, there is a single slide
with one female. The slide carries no data other than that noted above.
Hence the status of this specimen is not clear. The specimen has the head
detached, and the segments beyond pedicel of left antenna, and beyond
F2 of right antenna are detached. On the slide I could locate only F3,
F4 and clava of one antenna. Thus the flagellum of the left antenna is
missing.
A. bimaculatus: The original description was based up on two specimens, both females, a holotype and a paratype. In Shafee's collection I
found a female dissected and mounted on two slides labelled as this species
in Khan's handwriting. Although there is no type designation, I take it
as the holotype as the figures given by Khan & Shafee were drawn from
these slide mounted parts. There is also one more specimen on two slides,
one antenna, forewing, fore and hind leg, all of left side, on one slide and
rest of the body on a second slide. The slides carry no data or name of
the species, except the name 'Azotus' written in black ink. The specimen,
however, agrees with the original description, and therefore I am sure that
it represents the original material and might even be the parts of the
paratype.
In this species, the colour of legs, relative dimensions of antennal
segments and lengths of the marginal fringe of the forewing appear to be
variable. Marginal fringe varies from O.33x {perspeciosus type) to 0.5x
{kashmirensis, bimaculatus) of wing width (see also Ferriere, 1965). Fl
generally longer than both F2 and pedicel, but may be subequal to pedicel.
Legs are rather extensively darkened in paratype of silvestrii or reduced
to dark brown patches as in types of bimaculatus.
So far as I can make out from the available descriptions of Ablerus
species, there is only one species with a similar pattern of forewing
infuscation: capensis (Howard). Ablerus capensis differs from perspeciosus
in having a small brown patch on scape just distad of middle, mid and
hind tibiae each with two black bands separated by a white band, Fl shorter
than F2, forewing disc relatively densely setose with the setae short, and
marginal fringe about 0.25x of wing width.
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3. Ablerus inquirenda Silvestri (Figs 238-243, 849)
Ablerus macrochaeta inquirenda Silvestri, 1928: 52. Female, male. Singapore (IEUN),
not examined.
Ablerus inquirenda Silvestri: Hayat & Zeya, 1993: 57. Female, male. India rec.

Other citation. Krishnan & David, 1996: 36, hosts.
Female. Head silvery white, with most of occiput, a band above toruli
connecting eyes, a band on malar space which on face bents down and
reaches mouth margin, brown to dark brown; tips of mandibles dark brown;
thorax, gaster and exserted part of ovipositor dark brown; TVIII brown,
white at apex; antennal scape and basal half of pedicel brown; Fl, F3 and
clava except apex, dark brown; rest of antenna pale yellow to white;
forewing infuscate behind venation, infuscation lighter behind submarginal vein; hindwing lightly infuscate behind venation; legs dark brown; tibiae
largely white, with bases of fore and mid tibiae and proximal half of hind
tibia lightly infuscate brown; tarsi white. All dark brown parts with slight
metallic shine. Setae all dark brown and those on frontovertex and mesothorax mostly very long (Fig. 239).
Structural details as in figures, but the following may be noted: Mid
tibial spur 0.5x of basitarsus. TI of gaster longer, about 2.Ox as long as
Til. Ovipositor 2.Ox as long as mid tibia; third valvula 0.5x of second
valvifer, and 0.67x of mid tibia; setae on gaster of normal length.
Male. Similar to female including the antennal colour and dimensions
of segments (Fig. 241); genitalia with a long and slightly curved phallobase
and an elongated aedeagus (Fig. 849).
Hosts. Aleurocanthus woglumi on Citrus sp.; Lipaleyrodes euphorbiae on
Phyllanthus acidus.
Distribution. India: Tamil Nadu. (Singapore).
Material examined. See Hayat & Zeya (1993).
Comments. Ablerus inquirenda differs from macrochaeta, mainly in the
absence of sexual dimorphism in the antennae, and in being a hyperparasitoid
mainly of the citrus black fly, A. woglumi, whereas, macrochaeta was
recorded from A. inceratus and A. spiniferus, and the male antennae, as
in most other species, are quite different from those of the females.
4. Ablerus aonidiellae Hayat (Figs 244-250)
Ablerus aonidiellae Hayat, 1974a: 68. Female. India, Aligarh (ZSI), paratype in HC,
examined.
Other citations. Hayat, 1977a: 46, India rec. Hayat, 1986b: 144, catlg.
Female. Head silvery white, occiput largely brown; a narrow dark
cross-band across face above toruli, which on each side continues on malar
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space and joins the occiput (this band much narrower in the paratype female
than that shown in Fig. 248 drawn from a specimen from Rajasthan); thorax
and gaster dark brown with faint violet and greenish shine; last tergum
brown; tip of ovipositor sheath white; scape with a streak along dorsal
half, more than basal half of pedicel, Fl, F3 and clava dark brown; rest
of antenna white; forewing infuscated behind venation, apical third hyaline; coxae except apical third or so, fore and mid femora except base
and apex (mid femur sometimes with only a patch in distal half save apex),
hind femur except base and apex narrowly, fore tibia except base and apical
third or so, mid tibia except base and apical half to two-fifths, and hind
tibia except base and apical fourth, and last tarsal segment of all legs, dark
brown; rest of leg parts white to pale yellow.
Frontovertex slightly less than 0.5x of head width [In the types, the
head was shrunken, hence the error in the original description] and as long
as broad; ocellar triangle with apical angle obtuse; posterior ocelli slightly
less than one ocellus diameter to eye margins, about two ocellar diameters
to occipital margin; torulus less than its length to mouth margin [not one
diameter of torulus to mouth]. Mandible with 3 teeth and a small truncation.
Antenna as in Fig. 245. Mid lobe with 6 short setae; sculpture as in Fig.
250. Forewing as in Fig. 249; the specimens from Rajasthan have greater
number of setae (16) behind marginal vein; marginal fringe slightly less
than 0.33x of wing width. Marginal fringe of hindwing as long as wing
width. Mid tibial spur 0.6-0.66x of basitarsus. Gaster with TVIII 1.5x as
long as broad; ovipositor slightly exserted [about one-ninth to one-seventh,
not one-third as given in the original description]; ovipositor 2.5x as long
as mid tibia; third valvula slightly less than 0.5x of second valvifer (about
0.44x), and shorter than mid tibia (17.0:22.0).
Male. Similar to female in colour. Antenna as in Fig. 246. Forewing
relatively broader, with greater number (about 25) of setae on disc behind
marginal vein, and marginal fringe 0.28x of wing width.
Host. Aonidiella orientalis on Azadirachta
Ziziphus mauritiana.

indica, Psidium guajava,

Distribution. India: Rajasthan, Uttar Pradesh.
Material examined. See Hayat (1974a, 1977a).
Comments. The above description is based on a paratype and on the notes
made in 1977 from specimens from Rajasthan (Hayat, 1977a).
A. aonidiellae is apparently close to magistretti Blanchard (see De
Santis, 1948), but differs in several characters, but mainly in leg colour,
infuscation of forewing with distal margin nearly straight and not extending past stigmal vein, 4 setae on marginal vein and longer marginal fringe.
[Legs more extensively brown, all basitarsi brown to dark brown; infuscation
of forewing distally rounded and extending past apex of stigmal vein; 3
setae on marginal vein, and marginal fringe about one-fifth of wing width;
in magistretti]. I have seen a specimen from Argentina det. by Burks
(USNM). It has the ovipositor 3.Ox as long as mid tibia, and the sculpture
of mid lobe and scutellum consisting of larger cells which are mostly
transversely placed, not as oblique as in aonidiellae.
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5. Ablerus aligarhensis (Khan & Shafee) (Figs 262-267)
Azotus aligarhensis Khan & Shafee, 1976: 173. Female. India, Aligarh (ZDAMU),
examined.
Ablerus aligarhensis (Khan & Shafee): Shafee & Rizvi, 1984: 380.

Other citations. Hayat, 1979b: 188, Azotus a., key. Hayat, 1986b: 150,
Azotus a., catlg.
Female. Head appears pale yellow (must have been white), with lower
half dark brown; pronotum, except sides, yellow, rest of thorax and gaster
dark brown, except pale posterior (narrow) parts of side lobes and apex
of last tergum; third valvulae completely dark brown; tips of mandibles
black; radicle, dorsal side of scape, basal half or so of pedicel, Fl, F3
and clava dark brown; apically clava brown; rest of scape and pedicel pale
yellow, F2 and F4 white; forewing infuscate as in Fig. 262; hindwing
hyaline; legs dark brown with pale yellow to nearly white as follows: all
trochanters; bases and apices of all femora, bases of all tibiae; distal half
or so of fore tibia, distal half to three-fifths of mid tibia and distal third
or so of hind tibia, and tarsal segments 1-4 of all legs.
Structural details as in figures, and about as in the following species
(gargarae), but the following may be noted: Mandible with three teeth
and a truncation (Fig. 266). Antenna as in Fig. 267. Mid lobe with 4 setae;
sculpture of thoracic dorsum as in gargarae, but the transversely drawnout cells in anterior half of mid lobe larger and relatively fewer in number.
Forewing as in Fig. 262. Hindwing 7.4x as long as broad; marginal fringe
1.7x as long as wing width. Ovipositor 2.4x as long as mid tibia; third
valvula 0.78x of mid tibia.
Male. Unknown.
Host. Aleurolobus barodensis on Saccharum officinarum.
Distribution. India: Uttar Pradesh.
Material examined. A female, dissected and mounted on two slides, both
labelled as this species in Khan's handwriting and bearing reference No.
'A3.2'. There are no other data or type designation. But as the original
description and figures largely agree (except for the figure 7 showing
infuscation) with the slide mounted parts, I have no hesitation in considering this specimen as the holotype.
Comments. This
been reared from
is very close to
characters given

species was described from a single female said to have
Aleurolobus barodensis on sugar cane. A. aligarhensis
aonidiellae and gargarae, but differs mainly by the
in the key.

6. Ablerus gargarae sp. nov. (Figs 251-258)
Female. Length, 0.65mm (excluding exserted part of ovipositor).
Frontovertex yellow, nearly white along eyes and between toruli and above
mouth margin; face with a narrow dark brown band above touching toruli
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and extending on malar space below eyes, separated from eye margin by
a narrow white band; face and malar space below this band lightly infuscate
yellow-brown; occiput brown; thoracic dorsum, gaster and exserted part
of ovipositor dark brown, the former with indistinct green or bronzy shine;
side lobe in posterior half yellow brown; metanotum in mesal half (between
the fine ridges) silvery white; apical 0.4x of last tergum of gaster white,
nearly transparent; mesopleura brownish; propleura, metapleura and sterna
pale yellow to nearly white; mandible with tip dark brown; scape pale
brown in ventral half, rest of scape, basal half of pedicel, F1, F3 and clava
dark brown; rest of pedicel, F2, and F4 white; forewing infuscate behind
venation, with a lighter 'box' behind proximal two-thirds of marginal vein,
distal third beyond venation hyaline with apical margin lightly infuscate;
legs, including coxae, whitish, with brown patches distally on femora and
proximally on tibiae, the knees white, these patches on fore legs faint.
Structural details as in figures, but the following may be noted: Mandible
tending to be quadridentate. F3 larger and longer than Fl; in one specimen
F1 subequal to F2, and in one antenna F2 slightly longer than F1. Sculpture
of thoracic dorsum as in Fig. 258. Forewing proximad of the large bare
area behind stigmal vein with 3 lines of dark setae; marginal fringe slightly
less than 0.5x of wing width; otherwise as in Fig. 255. Ovipositor very
long, as seen through the derm in undistorted gasters, extending from about
level of posterior half to two-thirds of scutellum; ovipositor 3.4x as long
as mid tibia; third valvula longer than mid tibia (Figs 253, 254).
Male. Differs from the female in being smaller in size (about 0.5mm);
the femora with brownish areas relatively more extensive; in the uniformly
coloured antenna; and the infuscation behind marginal and stigmal veins
faint. Antenna as in Fig. 256.
Host. Eggs of Gargara rustica (Homoptera: Membracidae).
Distribution. India: Tamil Nadu.
Material examined. HOLOTYPE, female (on a slide with a paratype), 6F,
6M, PARATYPES: INDIA: Tamil Nadu, ?Chennai [=Madras], 1989. The
specimens received from G. Murugan of the Loyola College, Chennai.
Holotype, IF paratype in BMNH.
Comments. There are 20 species in the genus with infuscation of forewing
extending from base of wing to apex of stigmal vein or beyond, leaving
apex narrowly or broadly hyaline. Among these species, the identities of
six species described by Girault from Australia can not be settled without
study of the types; but based on the original descriptions and illustrations
of the remaining species (including semifuscipennis Girault of which I had
seen the types several years ago) the new species, gargarae, appears
distinct by the following combination of characters: relative dimensions
of antennal segments, especially the larger F4; long ovipositor; relatively
moderately densely setose disc of the forewing; longer marginal fringe of
forewing, and largely pale legs. It differs from aonidiellae and three indet.
species from Aligarh, by the characters given in the key.

Ablerus

129

7. Ablerus bharathius (Subba Rao) (Figs 268-275, 848, 870, 882, 891,
898, 901, 919)
Azotus bharathius Subba Rao, 1984: 261. Female, male. India, Lucknow (BMNH),
examined.
Azotus fumipennis Subba Rao, 1984: 261. Female, male. India, Lucknow (BMNH),
examined. SYN. NOV.
Ablerus bharathius (Subba Rao): Hayat, 1994a: 84.
Ablerus fumipennis (Subba Rao): Hayat, 1994a: 84.

Other citations. Hayat, 1986b: 150-151, in Azotus, catlg. Mani, 1989:
1470, Az. fumipennis, des., 1470, Azotus, des.
Female. Frontovertex whitish yellow, silvery white narrowly along
eyes; face with a dark brown band above toruli (not connected medially)
and extending on malar space and merging with the dark brown of the
occiput; face and malar space below this band yellow or yellow-brown;
mouth margin dark; a rectangular patch in front of anterior ocellus, smaller
spots adjacent to posterior ocelli, and most of occiput except for two small
oval areas above, dark brown; thorax and gaster dark brown to nearly black,
dorsum of thorax with a slight metallic green or coppery to bronzy shine;
distal half of TVIII white as usual; exserted part of ovipositor blackish,
with tip usually white; tips of mandibles blackish; antenna dark brown
with white as follows: narrowly along dorsal margin of scape, apex narrowly on upper half of pedicel, F2 and F4; forewing infuscation as in Fig.
271; hindwing lightly infuscate in basal half; legs with coxae, femora
except bases and apices, that of hind femur very narrowly so, and a patch
on basal third (except base) on tibiae, dark brown; last tarsal segment
brown; rest of leg parts white to pale yellow including distal 0.66x of mid
tibia and distal 0.5x of hind tibia.
Frontovertex nearly 0.5x of head width; ocelli with apical angle slightly
obtuse. Mandible apparently quadridenate, but actually with two teeth and
a truncation, the latter with indication of a minute third tooth. Antenna
as in Fig. 270. Mid lobe with 2 setae, occasionally 3-4. Forewing venation
and setation as in Figs 271,272. Mid tibial spur about 0.65x of basitarsus.
Ovipositor 3.Ox as long as mid tibia; second valvifer 1.7x as long as third
valvula, the latter slightly longer than mid tibia. Other details as in figures.
Male. Similar to female except for the antennae (Fig. 274) and genitalia
(Figs 848, 919). Radicle, scape, pedicel and F3 brown; rest of flagellar
segments yellow brown. Legs with whitish areas more extensive than in
female. Apical tergum of gaster as in female (Fig. 875).
Host. Melanaspis glomeratus on sugar cane; Indet. scales on sugarcane.
Distribution. India: Andhra Pradesh, Bihar, Karnataka, Tamil Nadu, Uttar
Pradesh.
Material examined. Holotype female, IF, lM,paratypes of Azotus fumipennis
(BMNH). Holotype female, IF, 4M, paratypes of Azotus bharathius (BMNH).
Additional material. BMNH Coll.: INDIA: Andhra Pradesh, 2F, 2M,
1985, ex M. glomeratus on sugar cane, A. fumipennis, det. A. Polaszek.
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Uttar Pradesh, Lucknow, IF (on slide), 1M, 20.x.1980. Andhra Pradesh,
1M, i. 1982, No.2, ex M. glomeratus. Karnataka, Hospet, 1M, 5.i. 1982,
No. 176, ex M. glomeratus on sugar cane, G.L. Pattar; det. M. Hayat.
Hayat coll.: INDIA: Bihar, Gaya, IF, 4.i.1992, S.B. Zeya. 15F, 11M
(3F, 4M, on slides), received from H. David, and collected on 11 .viii. 1982
(David, per. com.) in Tanuku, Chagallu, Vugyuru and Chellapalli [all near
Guntur, Andhra Pradesh.] from sugar cane scales.
Comments. The above material in my collection was initially identified
as fumipennis by me because of the absence of setae behind marginal vein
on the disc, though in some wings 2 setae are present, but in all these,
including the holotype of fumipennis, the scutellum has 4 setae. A. bharathius
thus virtually differs from fumipennis only in the presence of about 12
short setae behind marginal vein. I consider this difference in bharathius
as an anomalous character, and place fumipennis in synonymy with that
species.
This species is extremely close to williamsi (Annecke & Insley, 1970)
differing only in colour of tibiae [only distal 0.25x or so whitish apart
from the knees], and F4 blackish in basal half. It is, therefore, very likely
that bharathius (and thus also fumipennis) may eventually prove to be
synonyms of williamsi.
8. Ablerus chionaspidis (Howard) (Figs 281-291)
Azotus chionaspidis Howard, 1914: 85. Female. Japan, Tokyo (USNM), examined.
Azotus qadrii Agarwal, 1964b: 328. Female, male. India, Aligarh (ZDAMU), examined.
SYN. NOV.
Azotus greatheadi Annecke & Insley, 1970: 234. Female, male. Uganda, Lugazi (PPRI);
paratypes in BMNH, examined. SYN. NOV.
Ablerus chionaspidis (Howard): Hayat, 1994a: 84.

Other citations. R.A. Agarwal, 1959: 249, India rec, host, Agarwal,
1964b: 327, key. Sankaran & Mahadeva, 1974: 17, hosts. Hayat, 1974a:
64, Az. qadrii, host. Hayat, 1974b: \%5,Az. qadrii, India rec, Az. chionaspidis,
tax. Hayat, 1979b: 188, Azotus, key. Shafee & Rizvi, 1984: 380, qadrii
as synonym of delhiensis. Hayat, 1986b: 150-151, Azotus c, q., catlg.
Female. Frontovertex and face nearly white; a small rectangular patch
in front of anterior ocellus, a band on face above toruli reaching on sides
below eyes on malar space (and merging with the dark brown of the
occiput), dark brown; occiput with two white spots adjacent to occipital
margin; thorax and gaster dark brown, slightly metallic greenish, bluish
to violet; distal half of TVIII and tips of ovipositor sheaths white; tips
of mandibles black; antenna dark brown, with dorsal margin in distal half
of scape narrowly, narrowly apex dorsad of pedicel, F2 and F4 white;
forewing infuscate as in Fig. 289; hindwing nearly hyaline; legs, including
coxae dark brown with white to pale yellow as follows: trochanters,
narrowly bases and apices of femora, base and apical third of fore tibia,
base and apical two-thirds of mid tibia, base and apical third of hind tibia,
tarsal segments 1-4; in chionaspidis type, hind tibia has only apical 0.25x
pale, and in the specimens from Guntur the paler part slightly more than
0.33x, very nearly as in delhiensis.
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Frontovertex about 0.5x of head width; ocelli with apical angle very
slightly obtuse, POL nearly equal to OOL. Mandible with 3 teeth and a
truncation. Antenna as in Fig. 283; F3 slightly longer than broad to
quadrate. Mid lobe usually with 2 setae, occasionally 3 or 4; in most
specimens the first pair represented by only setal origins, or these are
inconspicuous; sculpture of mid lobe and scutellum as in Fig. 291.
Forewing as in Fig. 289. Mid tibial spur 0.75-0.80x of mid basitarsus.
Ovipositor 2.6-3.2x as long as mid tibia; second valvifer 1.6-1.8x as long
as third valvula, the latter subequal in length to mid tibia; TVII as in
bharathius.
Male. Similar to female, except for smaller size, different antennal
structure (Fig. 285), and the genitalia. Infuscation of forewing usually not
as clearly defined as in female.
Hosts. Aonidiella orientalis on Eugenia jambolana; Duplachionaspis sp.
on Dichantium annulatum; [?] Melanaspis glomeratus on sugar cane; indet.
scales on Punica granatum.
Distribution. India: Andhra Pradesh, Karnataka, Tamil Nadu, Uttar Pradesh.
(Uganda; Japan; China).
Material examined. See Hayat (1974b), and the types noted above under
citations.
Additional material. INDIA: Andhra Pradesh, Guntur, 2F, 1M, vi.1988,
ex indet. scales on Punica granatum; M. Hayat.
Comments. Holotype female of Azotus chionaspidis (USNM) has been
examined. It is conspecific with specimens of qadrii recorded by me
(Hayat, 1974b, also 1979b).
Holotype of Azotus qadrii has the antenna as in chionaspidis, but the
setae behind stigmal vein and behind the 'hyaline box' are greater in
number (on the two wings: 14 and 16, and 18 and 25, respectively); also
the hind tibia has slightly more than apical third paler. Otherwise, trie host
record (diaspidid), and the longer flagellar segments of male antennae,
clearly indicate that this species is a synonym of chionaspidis, and distinct
from delhiensis.
I have already indicated (Hayat, 1979b) the possibility of A. greatheadi
being a synonym of qadrii, and the study of paratypes (IF, 1M, BMNH)
confirms that opinion.
A. chionaspidis (and the other species cited above) may eventually
prove to be synonym of A. elegantissimus Girault (Holotype from QMB,
examined). It is indistinguishable from Howard's species, except for two
characters: tip of ovipositor sheath not white, but pale brown; and mid
lobe clearly with 2 setae, the anterior pair being absent. The holotype of
elegantissimus is a larger specimen, the antenna of this species is 1.4x
as long as the antenna of the holotype of chionaspidis. However, I refrain
from placing the latter species in synonymy with Girault's species, until
further material shows these two characters to be variable.
A. chionaspidis is extremely close to delhiensis, and is likely to be
confused with it, but the hosts and the characters given in the key should
separate these two species.
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[The record of chionaspidis from M. glomeratus by R.A. Agarwal
(1959) is most likely based on misidentification of A. bharathius, which
is the common parasitoid of this scale insect on sugar cane. ]
9. Ablerus delhiensis (Lai) (Figs 276-280, 847)
[?] Ablerus pulchriceps Zehntner, 1899: 10-11. Female, male. Figs 15-17. Indonesia,
Java (?)
Azotus delhiensis Lai, 1938: 2. Female, male. India, Buldi-Karnal (Not found in ZSI
or IARI).
Azotus indicus Khan & Shafee, 1976: 173. Female. India, Aligarh (ZDAMU, lost?),
paratype examined. Synonymy by Hayat, 1979b: 185.
Ablerus delhiensis (Lai): Shafee & Rizvi, 1984: 380.

Other citations. Mani, 1939: 89-90, India rec. Pruthi & Mani, 1940: 28,
host. Lalwani, 1948: 155-156, biol., distrib. Mahmood, 1955: 28-32, India
rec, biol. Butani, 1958: 274, host. Agarwal, 1964b: 327, key. Butani, 1972:
7, host. Hayat, 1979b: 185, distrib., key, tax. Hayat, 1981: 462, tax. Hayat,
1986b: 150, catlg. Mani, 1989: 1119, des. All in Azotus.
[Narayanan et al, 1957: 144-146, India rec, host. Rao & Sankaran,
1969:341. Sankaran & Mahadeva, 1974:17. Records based on misidentification
of either the host or the parasitoid species.]
This species is extremely close to chionaspidis (see above), and is likely
to be confused for that species. But the following differences are found
in specimens bred from the sugar cane aleyrodid, Aleurolobus barodensis:
Mandible with two teeth and a truncation (Fig. 276); pedicel distinctly
shorter than Fl; F3 broader than long; setae behind stigmal vein and those
behind the 'hyaline box' relatively greater in number; hind tibiae usually
with distal 0.5x or so pale (Fig. 279). Male flagellar segments (except F3)
shorter compared to those of males of chionaspidis.
Hosts. Aleurolobus barodensis and indet. whiteflies (probably the same
species) on sugar cane, Saccharum officinarum; [T\Melanaspis glomeratus
on sugar cane.
Distribution. India: Andhra Pradesh, Bihar, Delhi, Haryana, Madhya Pradesh,
Orissa, Punjab, Tamil Nadu, Uttar Pradesh. (Pakistan).
Material examined. See Hayat (1979b).
Additional material. INDIA: Uttar Pradesh, Golagokarannath, 3F, 1M,
21.L1974, ex A. barodensis; (BMNH). Tamil Nadu, Madras (= Chennai),
Koothenallur, 2F, 2M, iv.1963, ex sugar cane pest, N. David; det. as A.
pulchriceps by R.D. Eady, 1963 (BMNH). Thanjavur Dt., several specimens, iii.1990, ex A. barodensis on sugar cane; K. Ananthanarayana;
received from Sugar Cane Breeding Institute, Coimbatore.
I have also seen specimens of this species in the BMNH in 1981 from
Pakistan, Charsadda, bred from the same aleyrodid host on sugar cane.
Comments. As noted by me (Hayat, 1981), delhiensis may eventually
prove to be a synonym of pulchriceps Zehntner, as evident from the figures
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given by Zehntner (1899: Figs 15-17) and also on the basis of specimens
determined by Girault (see Hayat, 1981). I have recently studied 3 female
specimens (from QMB) det. as pulchriceps by Girault, and on a slide with
the holotype of Ablerus grotiusi Girault. Thus there is no doubt of delhiensis
and indicus being synonyms of pulchriceps, but in the absence of type
material (which in all probablity is lost), I refrain from implementing this
view.
Azotus indicus: In Shafee's collection I found one female dissected and
mounted on two slides, one lebelled as this species in Khan's handwriting.
Though there is no type designation, I take it as a paratype of this species.
The only difference that I find in this specimen and specimens of delhiensis
is that it has the third valvulae completely dark brown. Otherwise it is
indistinguishable from delhiensis.
Ablerus grotiusi Girault (Holotype female, QMB, examined) is definitely very closely related to delhiensis, but differs in several characters,
but all probably related to its smaller size: paler infuscation of forewing;
longer marginal fringe of both wings; completely dark scape; only slightly
longer than broad F2 which is slightly longer than F3; and shorter basitarsi
of all legs.
10. Ablerus aleuroides (Husain & Agarwal) incertae sedis
Azotus aleuroides Husain & Agarwal, 1982a: 157. Male. India, Aligarh (?). Hayat,
1986b 150, catlg.
Ablerus aleuroides (Husain & Agarwal): Hayat, 1994a: 84.

Host. Indet. whitefly on Citrus medica.
Distribution. India: Uttar Pradesh.
Comments. It is not possible to identify an Ablerus species based on an
inadequate description of a male. As the holotype of aleuroides is not
available (not found in ZDAMU), I consider this species as of doubtful
identity.
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13. COCCOPHAGUS WESTWOOD
Coccophagus Westwood, 1833b: 344. Type species Entedon scutellaris Dalman, designated by Westwood, 1840: 73.
Aneristus Howard, 1895a: 351. Type species Aneristus ceroplastae Howard, by monotypy.
Synonymy by Hayat, 1983: 81.
Paracharitopus Brethes, 1913: 105. Type species Paracharitopus lecanii Brethes, by
monotypy. Synonymy by transfer of type species to Coccophagus by Timberlake,
in Compere, 1931: 11.
Ataneostigma Girault, 1914a: 23. Type species Ataneostigma pulchra Girault, by original designation. Synonymy by Hayat, 1983: 81.
Prococcophagus Silvestri, 1915b: 359. Type species Prococcophagus varius Silvestri,
by original designation. Synonymy by Shafee, Azim & Khan, 1985: 27.
Taneostigmoidella Girault, 1915: 39. Type species Taneostigmoidella nympha Girault,
by original designation. Synonymy by Shafee, Azim & Khan, 1985: 27.
Onophilus Brethes, 1918: 155. Type species Onophilus caridei Brethes, by monotypy.
Synonymy by Mercet, 1928b: 510.
Parencarsia Mercet, 1930a: 198. Type species Coccophagus krygeri Mercet, by original
designation. Synonymy by De Santis, 1946: 8.
Heptacritus De Santis, 1960: 97. Type species Coccophagus semiatratus De Santis, by
original designation. Synonymy by Hayat, 1983: 83.
Aclerdaephagus Sugonjaev, 1969: 290. Type species Aclerdaephagus planus Sugonjaev,
by original designation. Synonymy by Hayat, 1992: 111.
Poly coccophagus Sugonjaev, 1976: 106. Type species Coccophagus rosae Sugonjaev
& Filipjuk, by original designation. As subgenus of Coccophagus.

Other citations. Compere, 1931: 1-132, world spp. revision, key. Dozier,
1932a: 93-102, Aneristus, Haitian spp., key world spp. Compere, 1936:
285-289, Aneristus; 289-292, Prococcophagus; world spp., keys. De Santis,
1948: 162-184; 184-189, Aneristus; Argentine spp., keys. Erdos, 1964:
354-358, Hungarian spp., key. Ferriere, 1965: 112-127, W.Palaearctic spp.,
key. Nikol'skaya & Yasnosh, 1966: 212-232, [former] USSR spp., key.
Annecke & Insley, 1974: 1-62, Afrotropical spp. revision, key. Graham,
1976: 137-142, European spp. types, notes. Ishihara, 1977: 89-96; 96,
Aneristus; 97-99, Prococcophagus; Japanese spp., keys, hosts. Annecke
& Mynhardt, 1979: 289-297, Prococcophagus, South African spp. Hayat,
1988a: 163-174, pseudococci- and varius-gronps. Hayat, 1992: 111-117,
zebratus- and ochraceus-groups. Hayat, 1993: 175-184, malthusi-group.
Huang, 1994: 174-192; 246-263,Prococcophagus; Chinese spp., keys.
Diagnosis. (Figs. 292-439, 850-858, 866, 874, 887, 893, 894, 902, 906, 908, 918).
Female. Antenna with 8 segments, 1133, with a distinct anellus, rarely
second suture of clava obsolete. Head with distinct occipital (=vertexooccipital), ocellar, ocular, and upper facial lines/grooves, these clearly
seen in dark coloured heads; malar sulcus distinct. Mandibles variable,
with one or two teeth and a truncation or truncate without teeth. Maxillary
palp 2-segmented, labial palp not segmented. Thorax dorsum usually convex,
but slightly to distinctly flattened in ochraceus- and zebratus- groups;
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pronotum entire, medially sometimes narrow, with a prominent seta (bristle) at each postero-lateral corner, and a line of setae along collar, apart
from several setae on disc; mid lobe of mesoscutum usually densely setose,
rarely (ochraceus- group) setae fewer and arranged in bilateral symmetry;
each side lobe with 4 or more setae, rarely less; each axilla with at least
2 setae; scutellum with 6 setae, or even as densely setose as mid lobe
(malthusi-group); sculpture of scutellum uniformly reticulate, the cells
isodiametric hexagonal, and not elongated or lineolate-reticulate in middle; scutellar sensilla usually in anterior half of the plate and mesad of
origin of middle pair of setae in species with 6 setae, and usually the
distance between sensilla less than distance between a sensillum to outer
margin of scutellum; metanotum with a distinct, usually diamond-shaped,
dorsellum; propodeum either medially divided by a narrow membranous
line or suture, or medially undivided and its posterior margin triangularly
produced over petiole, this median area reticulate (ochraceus- and zebratusgroups); a fine ridge is usually present mesad of each spiracle. Forewing
generally broad, with short marginal fringe; setae behind submarginal vein
variable, either densely or very sparsely setose; disc usually densely
setose; costal cell usually shorter than marginal vein; submarginal vein
with at least 5 setae; stigmal vein variable, but usually short, and with
4 sensilla arranged more or less differently in each species group; postmarginal
vein at most as long as stigmal, usually shorter, but rarely longer. Hindwing
usually broad with a broadly rounded apex; disc usually densely setose
except behind submarginal vein; marginal vein with a line of setae; rarely
the wing narrower approaching the condition found in Encarsia. Legs
variable, sometimes robust; apex of mid femur with a strong bristle, in
some several bristles present, and the outer (dorsal) margin of hind tibia
also provided with prominent, though shorter, bristles; hind coxae sometimes large and robust as in Euryischomyia; hind tibial apex with 2 spurs,
one smaller; tarsal formula 5-5-5. Petiole transverse. Gaster with 7 terga;
TVII variable in dimensions, 2.Ox or more as broad as long to longer and
either trapezoidal or subtriangular and not or not much broader than long;
generally TI-VII with setae as follows: TI, 0+0; Til, a broadly interrupted
line; Till and IV, a narrowly interrupted line each; TV and VI, a complete
line each; TVII, sparsely setose; occasionally additional setae present on
TVI; apex of TVII, especially in species of malthusi-gtoup with long
ovipositors, with a pair of very long setae; ovipositor variable in length
and origin, in relative lengths of the second valvifer and third valvula,
and in dimensions of outer plates; generally ovipositor not exserted at apex;
hypopygium usually not extending beyond 0.5x along length of gaster, with
its shape more or less constant for each species-group.
Male. Generally similar to female, but relatively more darker in colour
in species in which the females are not dark. Antennae variable, either
about as in female (no dimorphism), or with flagellar segments not differentiated into a funicle and a clava; and generally with greater number
of longitudinal sensilla compared to those in female antennae. Genitalia
variable, with several 'types' recognizable even in the Indian species (Figs
850-858); generally digiti and parameres are either absent or highly modified.
Species and distribution. World species, 216; Oriental, 66; India, 35
species.
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Hosts. Endoparasitoids of Coccoidea, mainly soft scales (Coccidae), but
a few species parasitize mealybugs (Pseudococcidae). Males (ecto- or
endo-parasitoids) are generally hyperparasitoids on other primary parasitoids, including females of their own species.
Comments. I have already indicated (Hayat, 1986b: 159) that the records
of seven species from India (anthracinus, atratus, flavifrons, lycimnia,
ochraceus, perhispidis, redin'i) were based on misidentified material. I
have examined several years ago some material (mostly parts) on which
Subba Rao & Rai (1969) based their records, and came to the following
conclusions: atratus based on specimens resembling males of Promuscidea;
redini most likely silvestrii or some species near silvestrii; perhispidis
undoubtedly based on specimens of tschirchii; and flavifrons onpseudococci
specimens. Specimens det. by them as anthracinus were not available, but
the figures given by Subba Rao & Rai suggest that it can not be that species.
I also consider record of lycimnia as a most likely misidentification for
cowperi. I have studied (BMNH coll.) specimens from Banaras, ex Ceroplastes
pseudoceriferus, recorded by Sankaran (1955) as ochraceus. These proved
to belong to an undescribed species. Similarly, the Assamese specimens
determined as acanthosceles by Eady (BMNH) proved to belong to an
undescribed species.
In this revision, I accept 31 species as valid including 6 species described as new; and because of non-availability of type material and poor
original descriptions, I regard the 4 species described by Husain & Agarwal
(1982b) {clavatus, copernicus, flavicorpus, ophicus) as species incertae
sedis.
SPECIES-GROUPS. Compere (1931), and Annecke & Insley (1974) recognized the lycimnia-group, and the ochraceus- and malthusi-groups
respectively. In recent years, Hayat (1988a, 1992) recognized 3 more
groups, pseudococci-, varius-, and zebratus-groups. Of these six groups,
only the zebratus-group is not represented in the Indian fauna though it
is known from the adjacent island of Sri Lanka and from the Palaearctic
region. I also propose here another group, tschirchii-gioup, for two Indian
species.
I hypothesize malthusi-group to be the most primitive (=plesiomorphic),
and the zebratus-group as including apomorphic forms. However, a phylogenetic analysis of several characters need be undertaken to determine
the relationships of these groups.
The Indian species referred to the six species groups are noted below:
MALTHUSI-GROUP: assamensis, candidus, chloropulvinariae, dius,
formicariae, gilvus, nigricorpus, prinslooi, shafeei, silvestrii,
sudhiri.
LYCIMNIA-GROUP: bogoriensis, ceroplastae, cowperi, shillongensis.
TSCHIRCHII-GROUP: insignis, tschirchii.
PSEUDOCOCCI-GROUP: longipedicellus, pseudococci, sexvittatus.
VARIUS-GROUP: narendrani, zeyai.
OCHRACEUS-GROUP: bivittatus, burksi, indochraceus, longiclavatus,
longicornis, lutescens, perflavus, samarae, subflavescens.
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KEY TO SPECIES-GROUPS AND INDIAN SPECIES OF
COCCOPHAGUS, FEMALES
1. Antennal scape flattened and expanded beneath, not more than 3.Ox as
long as broad (Fig. 292) and/or body dark with orange, yellow and
silvery areas; setal origins ringed by dark colour. (Antenna usually
with contrasting white and dark segments.). VARIUS-GROUP... 6
-. Antennal scape, even if flattened, not expanded beneath and more than
3.5x as long as broad (Figs 317, 332) and body colour or setal origins
different. (Antenna rarely with contrastingly white and dark segments)
2
2. Scutellum nearly as densely setose as mid lobe, and with two pairs of
longer setae in apical half of disc (Fig.308) M4Z.77/C/S7-GROUP..7
-. Scutellum with 6 setae (Fig. 355), rarely (some extra-limital species)
a few setae on anterior part of disc
3
3. Propodeum a single plate, its posterior margin medially with a triangular projection and usually with the median area reticulate (Fig.
893), and/or funicle segments with excentric articulations (Fig.
365); stigmal vein swollen (Fig. 351); forewing disc usually with
a characteristic line of setae in posterior third (Fig. 356)
OCHRACE £/,S-GROUP
19
-. Propodeum with a median sulcus or medially narrowly membranous,
and without reticulations (Fig. 894); funicle segments with articulation normal, centric (Fig. 402); stigmal vein rarely swollen, of
different shape (Figs 385, 407); forewing discal setae differently
arranged
4
4. Thorax, except scutellum, and gaster completely dark brown to black
LYCIMNIA-GROUP
27
-. Thorax, except scutellum, not completely dark brown; gaster variable
5
5. Gaster completely dark brown to black; forewing disc in basal third,
especially in males, with a group of longer setae (Fig. 416)
TSCHIRCHII-GROU?
30
-. Gaster not completely dark brown; forewing disc in basal third with
setae not as in the above group (Fig. 433) PSEUDOCOCCI-GROUP 31
6. Pedicel normal, F2 and F3 distinctly longer than broad and largely
brownish (Fig. 299); forewing with hyaline setae behind proximal
half of marginal vein (Fig. 300); TVII of gaster with 9 setae in two
lines; third valvula long, about 0.6x of second valvifer; mesothoracic dorsum largely pale; gaster with a dark brown patch except
at base and broadly on sides up to cereal plates
1. narendrani Hayat & Zeya
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-. Pedicel with a tubercle dorsally, F2 white, F3 largely white with pale
brown distally (Fig. 292); forewing with dark setae except semicircularly
around margin beginning stigmal vein to retinaculum (Fig. 293);
TVII densely setose (Fig. 295); third valvula short, not more than
0.5x of second valvifer; mesothoracic dorsum with dark brown patches;
gaster largely dark brown except narrowly on sides of TI-VI
2. zeyai sp. nov.
7.Thorax and gaster dark brown to black
8
-. Thorax partly or completely yellow. (Legs, including coxae, completely
yellow to white)
11
8.Legs, including coxae, largely dark brown to brown, at most with ends
of femora and tibiae paler. (F2 and F3 quadrate to slightly broader
than long; frontovertex and face dark brown)
9
-. Legs, including coxae, white to pale yellow, with only hind tibiae partly
or completely brown
10
9.Scutellum longer than mid lobe, apical pair of scutellar setae usually
long, each as long as scutellum (Fig. 308); ovipositor originating
from near base of gaster; frontovertex narrower, about 0.33x of head
width
3. formicariae sp. nov.
-. Scutellum shorter than mid lobe, apical pair of scutellar setae shorter
than length of scutellum; ovipositor originating from about middle
of gaster; frontovertex broader, about 0.5x of head width
4. nigricorpus Shafee
10. Frontovertex and face dark brown; costal cell with a single line of setae
on ventral surface (Fig. 311)
5. prinslooi sp. nov.
—.Frontovertex and face largely yellow to yellow brown; costal cell with
about two lines of setae on ventral surface (Fig. 316)
6. sudhiri Hayat
11.Gaster completely dark brown to black
—.Gaster at least partly yellow

12
14

12.Mesepimeron and anteriorly the scutellum brown to dark brown; ovipositor at least 1.75x as long as mid tibia
7. dius sp. nov.
•—.Thoracic pleura and scutellum completely yellow; ovipositor not more
than 1.5x as long as mid tibia
13
13. Apical pair of scutellar setae at least about as long as length of scutellum (Fig. 318); third valvula at most one-sixth of second valvifer,
and less than 0.5x of mid basitarsus; propodeum mesad of spiracles
dark brown
8. silvestrii Compere
—.Apical pair of scutellar setae shorter than length of scutellum (Fig. 324);
third valvula at least 0.2x of second valvifer, and about 0.5x of mid
basitarsus; propodeum completely yellow. 9. chloropulvinariae Hayat
14.Gaster completely yellow, with at most faint brown spots or faintly
brownish in middle
15
—. Gaster yellow to white, with distinct brown to dark brown bands and/
or spots (Fig. 345)
17
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15.Ovipositor long, at leastl.5x as long as mid tibia, and slightly curved
and originating from base of gaster
16
—.Ovipositor short, 1.33x as long as mid tibia, and originating from distad
of base of gaster; otherwise similar to gilvus
sp. indet.
16.Frontovertex width about 0.5x of head width; forewing disc normally
setose; submarginal and (outer margin of) marginal veins with lesser
number of setae, the latter longer than width of vein; costal cell
with a single line of setae and additional setae in basal third forming
a second line; dorsal surface of costal cell with 2-3 setae distally
(Fig. 333); basitarsus of mid leg about 0.4x of mid tibia; mid tibial
spur shorter than basitarsus; second valvifer dark brown in distal
0.66
10. gilvus Hayat
—. Frontovertex width at least 0.6x of head width; forewing relatively
densely setose; submarginal and marginal veins with greater number
of setae, the latter shorter than width of the vein; costal cell with
2 lines of setae on ventral surface, and a line of setae on dorsal
surface (Fig. 339); basitarsus of mid leg about 0.33x of mid tibia;
mid tibial spur as long as basitarsus or longer; second valvifer
completely pale
11. shafeei Hayat
17.F2 quadrate to slightly longer than broad (Fig. 342); costal cell with
2 lines of setae in proximal half of ventral surface (Fig. 343); TVII
only slightly broader than long; gaster with a dark band on Til, a
median small spot on Till and a large spot on TVII (Fig. 345)
12. candidus Hayat
—.F2 at least about 1.5x as long as broad (Fig. 348); costal cell with a
single line of setae (Fig. 347); TVII distinctly broader than long;
dorsum of gaster. except sides, largely brown, with distinctly dark
brown bands on TII-V and sides and apex of TVII
18
18.Funicle segments relatively shorter, Fl about 2.Ox and F2 about 1.5x,
as long as broad (Fig. 348)
13. assamensis Hayat
—. Funicle segments elongate, Fl 3.Ox and F2 2.Ox, as long as broad
sp. indet.
19. Either pedicel longer than Fl, orFl distinctly shorter than F2. (Propodeum
usually with a distinct projection in middle of posterior margin, and
medially reticulate, Fig. 893)
20
—.Pedicel distinctly shorter than Fl, and Fl at least 2.5x as long as broad,
and not or not much shorter than F2. (Propodeum medially without
a medial projection and may be medially membranous though not
completely divided, Fig. 368)
24
20.Thorax and gaster with a longitudinal dark band on each side (Fig. 349)
14. bivittatus Compere
—.Thorax and gaster differently coloured or completely yellow
21
21.Body completely yellow
22
—.Body not completely yellow, at least gaster distally brown to dark
brown
23
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22.Ovipositor distinctly shorter than mid tibia
15. perflavus Girault
i—. Ovipositor at least slightly longer than mid tibia...16. lutescens Compere
23.Fl shorter than pedicel, funicle segments relatively short (Fig. 361);
ovipositor shorter than mid tibia; third valvula 0.33x of second
valvifer, and shorter than mid basitarsus (18.0:27.0)
17. longiclavatus Shafee
—.Fl as long as pedicel, funicle segments longer, F2 and F3 each more
than 2.Ox as long as broad (Fig. 365); third valvula 0.47x of second
valvifer, and longer than mid basitarsus (20.5:14.5)
18. indochraceus sp. nov.
24.Flagellum with Fl medially, F2, F4 and F5 completely brown, rest pale
yellow (Fig. 370). (Gaster brown with a ' V - shaped area from base
to TIV white.)
19. longicornis Hayat
—.Flagellum nearly uniformly coloured pale or yellow brown
25
25.TV of gaster with two very long bristles (Fig. 378); forewing with a
pattern of hyaline and dark setae (Fig. 380)..20. samarae sp. nov.
—.TV with setae of normal length; forewing hyaline with uniformly
coloured setae
26
26.Fl about 3.Ox as long as broad (Fig. 372); forewing about 2.33x as
long as broad; gaster yellow with a spot on each side of TI and TIIIVII dark brown
21. burksi Hayat
—.Fl about 3.75x as long as broad (Fig. 381); forewing 2.5x as long as
broad; gaster pale yellow with dusky bands on TIII-VI
22. subflavescens Hayat
27.Forewing strongly infuscated behind marginal and stigmal veins, the
infuscation distally convex; basal cell with a few setae (Fig. 385);
scutellum as dark as rest of thorax; flagellum somewhat flattened
(Fig. 383)
23. ceroplastae (Howard)
—.Forewing hyaline or subhyaline, not with an infuscated patch as in the
above species; scutellum at least partly yellow to white; flagellum
with segments more or less cylindrical
28
28.Fl longer than 1.5x of pedicel; Fl-3 each longer, Fl more than 2.Ox
as long as broad (Fig. 391); hypopygium sparsely setose, with about
10 setae on each side. (Legs pale yellow, with fore coxae black and
hind femora partly dark infuscate brown; forewing with a small bare
spot in basal third, Fig. 394) .... 24. shillongensis Hayat & Singh
—.Fl at most 1.5x as long as pedicel, Fl-3 each shorter, Fl not more than
1.5x as long as broad (Fig. 402); hypopygium relatively densely
setose, with 18-27 setae on each side
29
29.Scutellum with anterior 0.25-0.33x dark brown; all coxae and hind
femora dark brown, fore and mid femora partly brown, all tibiae
entirely yellow or pale; forewing without a small bare spot (Fig.
397)
25. cowperi Girault
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—. Scutellum at most very narrowly brownish along anterior margin, otherwise
yellow to white; legs nearly white to yellow, with hind coxae narrowly
at base, and hind femora and tibiae except apices, infuscate brown;
forewing with a small bare spot (Fig. 407)
26. bogoriensis (Koningsberger)
30.Fl more than 2.Ox as long as broad and more than 2.Ox as long as
pedicel, all segments of clava longer than broad (Fig.412); postmarginal vein longer than stigmal vein (Fig. 411); metanotum with
5 setae on each side (Fig. 418); third valvula slightly longer than
0.33x of second valvifer and 0.66x of mid basitarsus; mid coxae
occasionally dark brown
27. tschirchii Mahdihassan
—.Fl less than 2.Ox as long as broad and less than 2.Ox as long as pedicel,
segments of clava not longer than broad (Fig.419); postmarginal
vein not longer than stigmal (Fig. 420); metanotum with the usual
number (2) of setae on each side; third valvula slightly shorter than
0.25x of second valvifer and about 0.5x of mid basitarsus; mid coxae
pallid as rest of legs
28. insignis Hayat & Zeya
31.F1 short, about 1.5x as broad as long and much shorter than F2 (Fig.
424); gaster with a dark brown cross-band in about middle of dorsum
(Fig. 426)
29. longipedicellus Shafee
—. Fl at least quadrate and not shorter than F2 (Fig. 436); gaster differently
coloured, not with a cross-band in middle of dorsum
32
32.Fl about 1.5x as long as pedicel and longer than F2 (Fig. 427); gaster
with three cross-bands on TII-IV and three large spots on TV-VII
(Fig. 428)
30. sexvittatus Hayat
—.Fl slightly to 1.25x as long as pedicel, and at most slightly longer than
F2 (Figs 436, 437); gaster with basal 0.25-0.33x yellow, distal
0.66x-0.75x dark brown (Fig. 430)
31. pseudococci Compere
1. Coccophagus narendrani Hayat & Zeya (Figs 299-302)
Coccophagus narendrani Hayat & Zeya, 1993: 62. Female. India, Kerala, Silent Valley
(BMNH), examined.

Female. Length, 0.73mm Body silvery white, with dark brownish to
pale brown as follows: pronotum mesad and a dot at each postero-lateral
corner (dark brown), thoracic sutures, metanotum and propodeum mesad,
and a large patch on gaster except silvery white base and broadly the sides
up to cereal plates; antenna with two streaks on scape and F4 and F5, dark
brown, distal end of pedicel, ventral margin of Fl, largely F2 and F3 brown,
rest silvery white; forewing hyaline, with dark brown discal setae except
behind proximal half of marginal vein where the setae are transparent, and
with infuscation beginning slightly proximad of stigmal vein , the infuscation
fading distad so that the apical sixth or so of wing is hyaline; hindwing
hyaline in slightly more than basal half, with transparent setae behind
marginal, and distal half with dark brown sparse setae and faint infuscation;
legs silvery white, mid coxae appear brown.
Structural details as in figures, but the following may be noted: Eyes
with coarse, hyaline setae, each slightly shorter than diameter of an
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ommatidium. Antenna as in Fig. 299. Mid lobe about 1.5x as long as
scutellum, with sculpture as on scutellum; each side lobe with 4 setae;
the setae mostly pale brown except apical pair of scutellar setae which
is hyaline; otherwise as in Fig. 302. Forewing 2.3x as long as broad;
marginal fringe nearly 0.14x of wing width; otherwise as in Fig. 300.
Hindwing 4.8x as long as broad; marginal fringe 0.5x of wing width. Gaster
as long as thorax; TII-IV each with a broadly interrupted line of setae;
TV and TVI each with a complete line of 6 setae, and TVII with two lines
of 4 and 5 setae; all setae long; ovipositor not exserted; relative lengths
of ovipositor, third valvula, mid tibia, mid basitarsus, mid tibial spur, and
distance between propodeal spiracles, 35.0:14.0:27.0:8.5:8.0:24.0.
Male. Unknown.
Host. Unknown.
Distribution. India: Kerala.
Material examined. See Hayat & Zeya (1993). No additional material
collected.
Comments. C. narendrani differs from all the species of varius-growp by
the type of forewing infuscation and presence of an area of hyaline setae
behind proximal half of the marginal vein. It differs from the other Indian
species by the characters given in the key. It is also closely related to
nipponicus, but in this Japanese species Fl and F3 are quadrate, F2 slightly
longer than broad, ventral 0.66x of Fl dark brown, ventral 0.5x of F2
brown, and forewing infuscated with dark setae except convexly the apex
beginning stigmal vein.
2. Coccophagus zeyai sp. nov. (Figs 292-298)
Female. Length, 0.82-1.25mm Body, except as noted, white to silvery
white; mouth margin and postocellar bars dark brown; malar space behind
sulcus brownish to whitish in lower half; occiput brownish yellow; maxillolabial complex white; mesal third and a spot on each postero-lateral corner
of pronotum dark brown; mid lobe varying from orange brown to brownish
in posterior two-thirds to orange brown with a median brownish streak;
side lobes orange brown, brownish anteriorly; axillae and scutellum infuscate
dark brown, the latter orange yellow along margins and sometimes with
an orange yellow mid-longitudinal streak; metanotum except white posterior margin of dorsellum, propodeum except distad of spiracles, and
petiole dark brown to nearly black; anterior margin on sides and whole
of median area of prepectus and mesosternum dark brown; gaster dark
brown to nearly black, and shiny, with white spots of varying dimensions
on each side from TI-VI, TVII with apex and a roughly triangular spot
mesad of each cereal plate, white; the white spot on sides of TVI larger
than those on TIV; antenna silvery white, scape dark brown except dorsal
margin, apex and a median streak; ventral margin to nearly ventral twothirds of pedicel, F4 and F5 dark brown; Fl white with a pale brown patch
in about ventral half (in one small specimen, Fl completely brown) and
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an irregular patch distally on F3 faint brown, the funicle thus may appear
completely white; forewing disc densely setose, setae dark brown except
for a semicircular area beginning stigmal vein with transparent setae; disc
lightly infuscate behind marginal and submarginal veins; hindwing hyaline
with brown setae except apex where the setae are transparent; legs including coxae silvery white; tarsi yellow; knees, margins of femora pale brown;
a patch in basal third of mid tibia, and two patches (one in basal third
and the second in distal half) on inner side of hind tibia, and sometimes
dorsal margin of mid and hind tibiae, infuscate brown. Setae on frontovertex
dark brown including the longer setae along occipital margin; those on
thorax and gaster pale yellow brown to pale brown.
Structural details as in figures, but the following may be noted: Frontovertex
slightly more than 0.33x of head width (58.5:22.0); ocelli in an equilateral
triangle or with apical angle very slightly obtuse; POL:OOL, 37.0:11.0;
posterior ocellus about one ocellus diameter from eye margin; mouth fossa
broader than 0.5x of frontovertex width (14.0:22.0). Antenna as in Fig.
292; note the setiferus tubercle distally on dorsal surface of pedicel.
Mandible with two small teeth and a truncation.
Thorax as in Fig. 295. Forewing (Fig. 293) 2.2-2.27x as long as broad;
marginal fringe 0.07x of wing width. Hindwing 4.0-4.25x as long as broad;
marginal fringe 0.30-0.33x of wing width.
Gaster TVI with distinct sculpture in anterior half, and with minute,
peg-like (sensory) tubercles, but not as well developed as in the male;
ovipositor 1.10-1.25x as long as mid tibia; second valvifer 2.4-2.5x as long
as third valvula; relative lengths of ovipositor, third valvula, mid tibia,
mid basitarsus, mid spur, and distance between propodeal spiracles, 40.547.5: 11.5-14.0:32.0-42.0:10.0-13.5:9.5-12.0:46.0-49.0; in one specimen
47.5:14.0:42.0:13.0:12.0:46.0.
Male. Length, 0.82-1.15mm Colour, except of antenna, varying from
almost as in the female to specimens with pleura dark brown, thorax and
gaster completely dark brown, the latter nearly black; occiput and malar
space dark brown; frontovertex and scrobes orange brown; antenna completely dark brown except a streak on scape and F6, which are pale to white.
Frontovertex broader, 0.4x of head width. Antenna with a setiferus
tubercle as in female (not seen in Fig. 298, as the pedicel is mounted with
ventral surface upwards). Forewing disc relatively sparsely setose, setae
all dark brown. TVI with (sensory) peg-like tubercles in about 5 lines
(Fig. 297). Genitalia about as in C. bivittatus.
Hosts. Indet. coccids (Coccidae).
Distribution. India: Tamil Nadu.
Material examined. HOLOTYPE, female (on card), 13F, 5M, PARATYPES:
INDIA: Tamil Nadu, Ooty [=Udagamandalam], iii.1993, ex indet. soft
scales; S.B. Zeya. Holotype and 1M paratype in BMNH.
Comments. C. zeyai appears close to C. dilatatus (Huang, 1994) [comb,
nov. from Prococcophagus], but differs mainly in different body colour,
presence of a setiferus tubercle on pedicel, and in the relative lengths of
ovipositor, third valvula and mid tibia.
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ETYMOLOGY. The species is named for Dr Shahid Bin Zeya, who collected the specimens.
3. Coccophagus formicariae sp. nov. (Figs 303-308)
(
[Coccophagus acanthosceles Waterston: Hayat, 1986b: 154-155, catlg. Hayat, 1993:
176, tax., key, but not figures; misidentification]

Female. Body, including legs, completely dark brown; scape pale;
forewing subhyaline; tarsi whitish yellow; mid tibial spur brown.
Structural details as in figures, but the following may be noted: Frontovertex
(head somewhat shrunken) about 0.33x of head width; ocelli in a right
angle, or with apical angle slightly obtuse, posterior ocelli very close to
eye margin. Mid lobe finely reticulate, with the cells mostly transversely
drawn-out; apical pair of scutellar setae as long as scutellum. Forewing
2.25x as long as broad; costal cell clearly shorter than marginal vein
(24.0:33.0), the latter with 14 setae along anterior margin. Hindwing nearly
3.75x as long as broad; marginal fringe slightly less than 0.25x of wing
width. Mid tibial spur subequal in length to mid basitarsus; the longer hind
tibial spur longer than 0.5x of basitarsus (7.0:11.0). Outer plate of ovipositor about 2.66x as long as broad; relative lengths of ovipositor, third
valvula, mid tibia, mid basitarsus, and distance between propodeal spiracles, 52.0:7.0:34.0:13.0:31.0.
Male. Unknown.
Host. Coccus formicarii [= Saissetia formicarii, Icerya formicarum]
Distribution. India: Assam.
Material examined. HOLOTYPE, female (on slide), IF, PARATYPE (on
slide): INDIA: Assam, Tocklai Exp. Stn., 1956, G.M. Das. ex Saissetia
formicarii CIE. Coll. No. 15202. BM 1957-626. Types in BMNH.
Comments. This species is described here for the material identified by
R.D. Eady as C. acanthosceles Waterston and considered as conspecific
with that species by Hayat (1986b, 1993).
C. formicariae appears related to nigricorpus and acanthosceles. From
the former it differs by the characters given in the key and in the relative
lengths of clava and funicle, and of the second valvifer and the third
valvula. It differs from acanthosceles in the length of scutellar setae and
of the tarsal segments. (Apical pair of scutellar setae 1.5x as long as
scutellum; basitarsus of mid leg shorter than segments 2-4 combined;
basitarsus of hind leg short, with the longest spur about 0.66x of basitarsus;
in acanthosceles; also pedicel slightly longer than Fl, not shorter as noted
by Hayat, 1993).
The paratype is relatively smaller in size, has relatively lesser number
of setae on the mid lobe and scutellum, and the apical pair of scutellar
setae shorter than length of the scutellum. This last character appears to
be variable in this species, as in all other characters the paratype is
indistinguishable from the holotype.
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4. Coccophagus nigricorpus Shafee (Figs 309, 310)
Coccophagus nigricorpus Shafee, 1972: 22. Female. India, Guntur (ZDAMU). parts of
paratype examined.

Other citations. Husain & Agarwal, 1982b: 511, key. Hayat, 1986b: 157,
catlg. Hayat, 1993: 176, 180, tax., key.
Female. Length, 1.2mm Body completely dark [brown]; 2nd segment
of maxillary palp brown; radicle and scape pale brown, rest of antenna
dark brown; wings hyaline; legs brownish to dark brown, with white apex
of fore femur, base and apex of mid femur, distal half of fore tibia, apices
of mid and hind tibiae, and tarsal segments 1-4 of all legs.
Frontovertex about 0.5x of head width; ocellar triangle with apical
angle slightly obtuse, posterior ocelli nearly two ocellar diameters from
eye margin. Antenna as in Fig. 309. Forewing 2.Ox as long as broad;
venation and basal setation as in Fig. 310. Hindwing 3.77x as long as
broad; marginal fringe 0.2x of wing width; venation 0.66x of wing length.
Gaster slightly longer than thorax; ovipositor obviously shorter, extending
from about basal half of gaster and not exserted at apex, and l.lx as long
as mid tibia; second valvifer 4.6-4.8x as long as third valvula; outer plates
1.7-2.Ox as long as broad.
Male. Unknown.
Host. Coccus sp. on Hibiscus sp.
Distribution. India: Andhra Pradesh. (Malaysia).
Comments. The above description is based up on the original description
and on slide-mounted parts available. There are two slides, one unlabelled,
and containing parts of two females. The unlabelled slide contains one
antenna, wings, ovipositor, maxilla and labium. I am sure that the figure
of the antenna (Shafee, 1972: Fig. 3, compare with Fig. 309) was drawn
from this slide-mounted antenna. I could find neither the holotype nor the
other paratypes in Shafee's collection. There is also one specimen on a
card, with data agreeing with data given for paratypes from Waltair, and
labelled as nigricorpus in Shafee's handwriting and presumably a paratype,
but has 6 setae on the scutellum, and hence can not be conspecific with
nigricorpus.
C. nigricorpus is very close to C. quaestor Girault, but differs in the
dimensions of F2 and F3 and in forewing venation. (F2 and F3 longer than
broad; postmarginal vein distinct, nearly as long as stigmal vein, in quaester;
Compere, 1931: Figs 59, 94).
5. Coccophagus prinslooi sp.nov. (Figs 311-314)
Female. Length, 1.2mm Body completely dark brown to nearly black;
head dark brown with the usual pale lines, clearly seen in slide mounts;
a yellow to orange spot each side on vertex behind (between eye and
posterior ocellus); thorax and gaster nearly black, shiny; dorsellum white;
scape yellow with upper surface and radicle brown; upper half of pedicel
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dark brown, lower half pale; flagellum brown with darker sensilla and
setae; wings hyaline; veins and setae brown; legs, including coxae, pale
yellowish white, with proximal half or so (except base) of hind tibia
infuscate brown; last tarsal segment of hind tarsus brown.
Head 1.23x as broad as high; frontovertex 0.4x of head width; ocellar
triangle with apical angle very slightly obtuse, posterior ocellus about one
ocellus diameter to eye margin and 0.5x diameter to occipital margin;
POL:OOL:OCL:OAL, 8.0:2.0:1.0: 4.5; eyes densely setose, setae brown
and each longer than an ommatidium. Mandible as in Fig. 313. Antenna
as in Fig. 314.
Thorax normal; each side lobe and each axilla with 4-5 and 2 setae.
Forewing 2.1x as long as broad; costal cell with a single line of setae on
ventral surface, otherwise as in Fig. 311. Hindwing 3.85x as long as broad;
marginal fringe 0.18x of wing width. Mid tibial spur 0.8x of mid basitarsus.
Gaster very slightly shorter than thorax (20.0:22.0); TI-VII with setae
as follows: TI, 2+2; Til and III, broadly interrupted lines; TIV-VI, a
complete line each; TVII sparsely setose (Fig. 312); ovipositor very slightly longer than mid tibia; relative lengths of ovipositor, third valvula, mid
tibia, mid basitarsus, mid tibial spur, and distance between propodeal
spiracles, 49.0-50.0:7.5-8.0:46.0-47.0:20.0:16.0:35.0.
Male. Unknown.
Host. 'Green scale' [Chloropulvinaria psidii] on mango.
Distribution. India: Karnataka.
Material examined. HOLOTYPE, female (on card), 3F, PARATYPES:
INDIA: Karnataka, Bangalore, vi. 1991, ex mango green scale, IIE.21994.
Holotype in BMNH, paratypes in BMNH and HC.
Comments. C. prinslooi runs to yoshidae Nakayama and gossypariae
Gahan in the key to species given by Compere (1931). It differs from both
in leg colour. It differs from sudhiri Hayat in the key characters, and in
the slightly different chaetotaxy of the gasteral terga.
ETYMOLOGY: The species is named for Dr G.L. Prinsloo, of Pretoria,
South Africa.
6. Coccophagus sudhiri Hayat (Figs 315-317)
Coccophagus sudhiri Hayat, 1993: 179. Female. India, North Lakhimpur (BMNH),
examined.
Female. Length, 1.05-1.25mm Head yellow to yellow brown, with two
brown bands on occiput; thorax and gaster dark brown to nearly black,
slightly shiny; scape and pedicel yellow to yellow brown; flagellum with
brown sensilla; forewing hyaline with a slight yellow tinge, veins and setae
brown; legs, including coxae, pale yellow to white, hind tibia in about
proximal 0.5x to nearly completely infuscate brown.
Frontovertex nearly 0.5x (0.47x) of head width; ocellar triangle with
apical angle slightly obtuse, posterior ocellus separated from eye margin
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by slightly more than 0.5x its diameter; eyes densely setose, each seta about
as long as an ommatidium. Antenna as in Fig. 317; in some F3 quadrate
and F2 about 1.25x as long as broad. Thorax as in Fig. 315. Forewing
venation and setation as inprinslooi sp. nov., but costal cell with two lines
of setae on ventral surface (Fig. 316). Mid tibial spur slightly to distinctly
shorter (0.77-0.85x) than basitarsus. Gasteral terga with setae as follows:
TI, 0+0; Til, a broadly interrupted line; Till and IV each a complete line;
TV and VI each a line and some scattered setae, sometimes apparently
arranged in two lines; TVII sparsely setose as in prinslooi; ovipositor
shorter, extending from about Till; relative lengths of ovipositor, third
valvula, mid tibia, mid basitarsus, mid tibial spur, and distance between
propodeal spiracles, 34.0-40.0:6.0-8.0:36.0-45.0:14.0-19.0:12.0-14.5:27.035.0.
Male. Unknown.
Host. Indet. coccids.
Distribution. India: Assam.
Material examined. See Hayat (1993).
Comments. C. sudhiri is very close to prinslooi, but differs by the characters given in the key, and the slightly different chaetotaxy of the gasteral
terga.
7. Coccophagus dius sp. nov. (Figs 327-331)
Female. Length, 1.00mm Head and thorax golden to pale yellow, slightly yellow brown on frontovertex and thoracic dorsum; occiput above
foramen, pronotum largely, anterior margin of mid lobe, sides of metanotum,
propodeum mesad of spiracles, largely mesepimeron, petiole and gaster,
dark brown; prepectus and mesosternum washed with brown; axillae and
scutellum in at least anterior fourth infuscate brown to brown; third
valvulae brown; radicle and scape yellow, pedicel and flagellum brownish
with dark brown sensilla; wings subhyaline; legs pale yellow to white,
tibiae with very light brown suffusions, hind tibia with a distinct brownish
infuscation (which fades in cleared specimens) in about proximal half.
Setae on body dark brown.
This species is very similar to silvestrii, but the following characters
may be noted: Apical pair of scutellar setae shorter than length of scutellum
(ca, 25.0:31.0). Forewing nearly 2.25x as long as broad; costal cell shorter
than marginal vein (32.0: 44.0). Hindwing nearly 3.75x as long as broad;
marginal fringe 0.18x of wing width. Mid tibial spur shorter than basitarsus
(16.0:19.0). Gasteral terga I-VII with setae as follows: TI, 0+0; Til usually
4+4; Till, 6+6; TIV with a narrowly interrupted line; TV a complete line;
TVI a complete line and smaller setae anteriorly; TVII with several setae;
ovipositor long, extending from between mid coxae, and at least slightly
exserted at apex; relative lengths of ovipositor, third valvula, mid tibia,
mid basitarsus, mid tibial spur, and distance between propodeal spiracles,
84.5:10.0:45.0:19.0:16.0:37.5. Otherwise as in figures.
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Male. Unknown.
Hosts. Indet. coccids on Mangifera indica.
Distribution. India: Karnataka.
Material examined. HOLOTYPE, female (on slide along with a paratype),
9F, PARATYPES: INDIA: Karnataka, Bangalore, viii. 1994, ex indet. coccids
on Mangifera indica; M. Hayat. Holotype and IF paratype in BMNH.
Comments. This species is extremely close to silvestrii, and differs from
that species by the characters given above and those given in the key.
One female bred with the types has the TVII much broader than long
(Fig. 331a) and ovipositor 1.67x as long as mid tibia. This may represent
as extreme variant of dius, or altogether a different species.
8. Coccophagus silvestrii Compere (Figs 318-322)
Coccophagus silvestrii
examined.

Compere, 1931: 111. Female. China, Foochow (USNM), not

Other citations. Hayat, 1971a: 429, key. Shafee, 1972: 19, 24, India rec,
key. Hayat, 1974c: 293, India rec. Husain & Agarwal, 1982b: 511, key.
Hayat, 1986b: 158, catlg. Hayat, 1993: 177, 180, tax., key.
Female. Length, 1.3 mm Head yellow, face paler, upper half or so of
occiput dark brown; thorax yellow, with pronotum mesally, anterior margin
of mid lobe, tegulae distally, sides of metanotum, propodeum mesad of
spiracles between ridges, dark brown; axillae, anterior half of mid lobe,
partly scutellum, with a slight orange tinge; gaster except pale apex of
TVII, dark brown, shiny; antenna pale yellow, upper surface of pedicel
brown, sensilla dark brown; wings hyaline, veins brown; legs pale yellow
to white, fore tarsi light yellow brown, last segments of tarsi pale brown.
Setae on head dorsum and thorax dark brown, on face and malar space
pale.
Frontovertex nearly 0.5x (0.47x) of head width; ocellar triangle with
apical angle slightly obtuse, posterior ocellus about one ocellus diameter
from both eye and occipital margins; POL:OOL:OAL, approx. 16.0:5.0:10.0.
Mandible as in prinslooi. Antenna as in Fig. 320. Each side lobe and axilla
with 5 and 2 setae; scutellum as in Fig. 318. Forewing 2.1x as long as
broad, otherwise as in Fig. 319. Mid tibial spur slightly shorter than
basitarsus. Gaster equal in length to thorax; terga with setae as follows:
TI, 0+0; II and III each with a broadly interrupted line; IV-VI each a line;
TVII with scattered setae; TVII about 2.Ox as broad as long; relative
lengths of ovipositor, third valvula, mid tibia, mid basitarsus, mid tibial
spur, and distance between propodeal spiracles, 61.0:7.5:46.0:20.0:17.0:36.0.
Male. Length, 0.97mm Head yellow, frontovertex pale brown, occiput
above dark brown; thorax and gaster completely dark brown to nearly black
except pale sides of side lobes; scape and pedicel yellow, upper surface
of pedicel pale brown, flagellum brown with dark sensilla; wings hyaline;
legs white to pale yellow, proximal half or so of hind tibia and last tarsal
segments of all tarsi infuscate brown.
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Pedicel subtriangular, about 0.5x of F l ; Fl 2.Ox and F2 1.5x, as long
as broad; F3-5 each nearly as long as broad. Gaster 0.5x of thorax.

Hosts. Chloropulvinaria psidii; Coccus hesperidum; indet. coccids on
Dalbergia sissoo.
Distribution. India: Uttar Pradesh. (China).
Material examined. See Hayat (1974c, 1993).
Additional material. INDIA: Uttar Pradesh, Aligarh, 1M, xi.1979, ex
indet. coccid on D. sissoo; M.Hayat. This specimen was bred along with
the females recorded by Hayat (1993).
Comments. This is a distinct species though closely related to C.
chloropulvinariae Hayat, and differs from the latter species by the characters given in the key
I found an unlabelled slide in Shafee's collection, containing an antenna, genitalia, hypopygium, and wings. The antenna agrees with the
figure given by Shafee (1972). No further specimens were found. The
available parts show that the material recorded by him most probably is
a misidentification for chloropulvinariae.
9. Coccophagus chloropulvinariae Hayat (Figs 323-326)
Coccophagus chloropulvinariae Hayat, 1974b: 182. Female. India, Sitapur (ZSI),
paratypes in HC.
[Coccophagus silvestrii Compere: Shafee, 1972: 24, Figs 10, 11, misidentification?]

Other citations. Hayat, 1986b; 156, catlg. Hayat, 1993: 176, 180, tax.,
key, but see comments.
Female. Length, 1.05mm Body lemon or pale yellow, with occiput
above foramen, mesal third of pronotum, anterior margin of mid lobe, sides
of metanotum, tegulae, and gaster except apex of TVII, brown to dark
brown; scape pale yellow, pedicel and flagellum suffused pale yellow
brown, sensilla dark; wings hyaline, veins pale brown; legs yellow to
whitish. Setae on body brown to dark brown.
Head dorsum 2.33x as broad as long; frontovertex slightly more than
0.5x of head width; head, in front view, slightly more than 1.25x as broad
as high; ocellar triangle with apical angle slightly obtuse, posterior ocellus
about its own diameter from both eye and occipital margins; eyes densely
setose, setae pale and each as long as an ommatidium. Mandible as in
silvestrii, with two small teeth and a truncation. Antenna as in Fig. 326;
F2 quadrate to about 1.25x as long as broad. Part of thorax as in Fig. 324.
Forewing slightly more than 2.Ox as long as broad; marginal vein longer
than costal cell (6.0:5.0), otherwise as in Fig. 323. Hindwing 4.Ox as long
as broad; marginal fringe about 0.25x of wing width. Mid femur with a
strong bristle at apex; mid tibial spur slightly shorter than basitarsus.
Gaster TI without setae; Til and III each with a broadly interrupted line;
TIV with a narrowly interrupted line; TV and VI each with a complete
line; TVII with scattered setae; relative lengths of ovipositor, third valvula,
mid tibia, mid basitarsus, mid tibial spur, and distance between propodeal

150

Hayat: Indian Aphelinidae

spiracles, 39.5:6.5:34.0:13.5:12.0:30.0.
Male. Unknown.
Hosts. Chloropulvinaria polygonata on Mangifera indica; [7]Coccus sp.
on M. indica.
Distribution. India: Uttar Pradesh, [?]Karnataka.
Material examined. See Hayat (1974b).
Comments. C. chloropulvinariae is very close to silvestrii, but differs in
the characters given in the key; also the outer plates of ovipositor are
broader, slightly less than 2.Ox as long as broad, compared to the relatively
narrower outer plates in the latter species, slightly more than 2.5x as long
as broad.
I have (1993) recorded this species from a female specimen collected
in North Lakhimpur, Assam. This specimen has the outer plate of ovipositor 2.15x as long as broad, and clearly out of place in chloropulvinariae,
and probably belongs to an undescribed species. This opinion gets further
confirmation from several males collected from North Lakhimpur town a
day earlier than the female (24.V.1986). These males are similar to the
male of silvestrii recorded here (p. 149) except that the clava is clearly
differentiated from the funicle. Since males are unknown so far for
chloropulvinariae, and since the Assamese species is represented by only
a single female, I refrain from describing this species here. I have, therefore, excluded Assam from the distribution data for this species.
10. Coccophagus gilvus Hayat (Figs 332-338)

Coccophagus gilvus Hayat, 1971a: 421. Female, male. India, Sanguem (ZSI), paratypes
in HC.
Other citations. Husain & Agarwal, 1982b: 512, key. Hayat, 1986b: 156,
catlg. Mani, 1989: 1125, des. Hayat, 1993: 180, key, tax.
Female. Length, 1.23mm Body yellow to pale yellow; occasionally mid
lobe anteriorly very pale brown; tegulae distad and a spot in middle of
TI-V each, brown, these may be faint; distal 0.66x of second valvifer and
third valvula brown; tips of mandibles pale red; antenna pale yellow,
sensilla brown; wings hyaline, setae brown; legs pallid to nearly white.
Head dorsum 2.Ox as broad as long; frontovertex at most slightly more
than 0.5x of head width and about as broad as long (31.0:16.0:15.0); setae
on head pale and short; eyes densely setose, each seta nearly as long as
an ommatidium; ocellar triangle with apical angle slightly obtuse or a right
angle, posterior ocellus about 1.5-2.0 diameters of an ocellus from eye
margin and less than one diameter to occipital margin; POL:OOL:OAL,
13.0:6.0:10.0 Mandible (Fig. 335) with a small tooth and a broad truncation. Antenna as in Fig. 332. Scutellum about as long as mid lobe, apical
pair of scutellar setae more than 2.Ox as long as subapical pair and each
slightly shorter than scutellar length (20.0:22.5); setae on dorsum mostly
pale, those on side lobes, axillae (2), along posterior margin of mid lobe
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and especially the 4 longer setae on scutellum, brown. Forewing 2.2x as
long as broad; costal cell and venation as in Fig. 333; setae along anterior
margin of marginal vein longer than width of the vein; marginal vein
distinctly longer than costal cell (36.0:26.5). Hindwing about 4.Ox as long
as broad; marginal fringe nearly 0.25x of wing width. Mid tibial spur
shorter than basitarsus (Fig. 337). Gaster, depending on preservation, 1.21.5x as long as thorax; TVII about 1.25x as broad as long; setae: TI, 0+0;
II, a broadly interrupted line; III, a very narrowly interrupted line; IV and
V each with a complete line; TVI, a complete line and scattered setae
anteriorly; TVII numerous setae in 3-4 irregular lines, and a pair of very
long apical setae; ovipositor extending from base of gaster; hypopygium
as in Fig. 334; relative lengths of ovipositor, third valvula, mid tibia, mid
basitarsus, mid tibial spur, and distance between propodeal spiracles,
73.0:10.0:37.0:15.5:13.0:32.0.
Male. Length, 1.15mm Head pale yellow; frontovertex with very light
brown tinge; occiput with two large patches above foramen dark brown;
thorax and gaster dark brown, side lobes pale with a large brown patch;
scape and ventral 0.66 of pedicel pale yellow, upper 0.33 of pedicel brown;
flagellum pale brown with brown sensilla; wings hyaline; legs pallid, hind
tibia in proximal 0.66 infuscate brown (not apical third brown, as erroneously given in the original description). Antenna as in Fig. 338.
Host. Coccus hesperidum.
Distribution. India: Goa.
Material examined. See Hayat (1971a). No additional material collected.
Comments. This is a distinctive species, though closely related to, and
likely to be confused for, shafeei Hayat, and an undescribed species from
India. It differs from both by the characters given in the key and those
noted under shafeei.
11. Coccophagus shafeei Hayat (Figs 339, 340)
Coccophagus shafeei Hayat, 1974c: 294. Female. India, Bangalore (ZSI), not examined.
[Coccophagus gilvus: Hayat, 1971a: 421, ex parte, 1 F paratype]
[Coccophagus gilvus: Shafee, 1972: 19, misidentification.]

Other citations. Husain & Agarwal, 1982b: 512, key. Hayat, 1986b: 158,
catlg. Hayat, 1993: 180, key.
This species is described relative to gilvus; the characters not given
here are more or less similar to that species.
Female. Gaster with pale brown spots indistinct or absent; second
valvifer completely pale yellow.
Head dorsum broader, 2.2x as broad as long; frontovertex 0.6x of head
width and 1.33x as broad as long; ocellar triangle with apical angle aright
angle; ocelli relatively small, posterior ocellus nearly 3 diameters of an
ocellus from eye margin, POL:OOL:OAL, 17.0:8.0:12.0. Antenna as in
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gilvus, and, as in that species F2 and F3 quadrate to longer than broad,
but shorter than Fl, also F4 and 5 quadrate to broader than long. Forewing
disc densely setose; costal cell with two lines of setae on ventral surface
(Fig. 339) and a line of setae on dorsal surface apart from 2-3 distal longer
setae; setae on submarginal and marginal veins greater in number, those
along anterior margin of marginal vein not longer than width of the vein;
these veins, compared to those of gilvus, thicker. Mid tibial spur at least
as long as basitarsus (Fig. 340).
Male. Unknown.
Hosts. Coccus sp. on Mangifera indica; C. hesperidum.
Distribution. India: Goa, Karnataka.
Material examined. See Hayat (1974c).
Additional material. INDIA: Karnataka, Bangalore, 5F(Shafee'sNo.215),
5.vii.l968, ex Coccus sp. [on Mangifera indica]; S.A. Shafee. These
specimens now mounted on a slide with specimens of two other species,
all under separate coverslips.
Comments. C. shafeei was described (Hayat, 1974c) from two females
(holotype and paratype) out of 4 specimens (mis)identified as gilvus by
Shafee (1972). Types (deposited in the ZSI) are not available. However,
I found in Shafee's collection, two slides (one labelled as C. shafeei)
containing parts of one female, and a vial containing 14 females bearing
data agreeing with that given for gilvus by Shafee (1972). The 14 specimens
in the vial belong to 3 species: 5 specimens of shafeei; 8 specimens that
agree with the slide mounted parts mentioned above and representing a
second (undescribed) species; and one specimen of a third (undescribed)
species. Both these latter species are included in the key as indet. species,
but these are not described here mainly because these may eventually prove
to be two extreme variants of gilvus. Among the paratypes of gilvus, I
found one female that is conspecific with shafeei.
12. Coccophagus candidus Hayat (Figs 341-345)
Coccophagus candidus Hayat, 1993: 178. Female, male. India, Silchar (BMNH),
examined.

Female. Length, 1.12-1.25mm Body, including legs, pale yellow to
white except a band on Til, a median spot on Till and a patch on TVII,
dark brown; third valvula, tegulae and forewing veins brown; sides of
metanotum pale brown; tips of mandibles pale reddish brown; antenna pale
yellow, sensilla pale brown; wings hyaline. Setae on body pale.
Frontovertex about 0.5x of head width (12.0-16.0:23.0-29.0); eyes
setose, setae pale, each seta shorter than an ommatidium; ocellar triangle
with apical angle obtuse, posterior ocellus about its own diameter from
eye margin. Mandible as in Fig. 344. Antenna as in Fig. 342. Forewing
about 2.33x as long as broad; venation and setation as in Fig. 343. Setae
on thorax and gaster as in Fig. 345; relative lengths of ovipositor, third
valvula, mid tibia, mid basitarsus, mid tibial spur, and distance between
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propodeal spiracles (n=8): 36.5-42.5:4.5-5.5:17.0-20.0:6.0-7.5: 6.0-7.0:15.018.5.
Male. Length, 0.87mm Head pale yellow, with frontovertex and two
bands on occiput, brown; thorax except pale side lobes, and gaster, dark
brown; wings hyaline; legs, including coxae, pallid as in female except
dark brown proximal 0.66-0.75 of hind tibiae. Scape slightly longer than
(ventral) length of Fl (6.00:4.75); pedicel and flagellum as in Fig. 341.
Host. Indet. coccids.
Distribution. India: Assam.
Material examined. See Hayat (1993).
Comments. C. candidus differs from all the species of the malthusi-group
in having long ovipositor, nearly completely yellow to white body and legs
except for dark brown bands and patch on gasteral terga II, III and VII.
It differs from the other Indian species by the characters given in the key.
13. Coccophagus assamensis Hayat (Figs 346-348)
Coccophagus assamensis Hayat, 1993: 177. Female. India, North Lakhimpur (BMNH),
examined

Female. Length, thorax+gaster, 1.20mm Body, including legs, yellow,
except as follows: a band on occiput above foramen pale brown; axillae
infuscate brown; upper half of pronotum in middle, anterior margin of mid
lobe, sides of metanotum, bands on TII-V, sides and apex of TVII, and
third valvulae brown to dark brown; otherwise gaster lightly infuscate
brown with pale sides; tips of mandibles pale brown; radicle, scape and
pedicel pale yellow; flagellum brown with dark brown sensilla; wings
hyaline.
Frontovertex (head shrunken) apparently less than 0.5x of head width
(ca, 13.0:30.0) with prominent dark setae; ocellar triangle with apical angle
obtuse, posterior ocellus about 0.5 diameter of an ocellus from eye margin;
eyes densely setose, setae pale, each about as long as an ommatidium.
Mandible with a small tooth and a broad dorsal truncation. Antenna as
in Fig. 348. Scutellum relatively more densely setose than in candidus;
apical scutellar setae about 0.75x of scutellum length. Forewing venation
and setation as in Fig. 347. Gaster with setae as follows: Til, a broadly
interrupted line; TIII-V each with a complete line; TVI and VII as in Fig.
346; relative lengths of ovipositor, third valvula, mid tibia, mid basitarsus,
mid tibial spur, and distance between propodeal spiracles, 88.0:12.0:44.0:
18.0:16.0:38.0.
Male. Unknown.
Host. Indet. coccids.
Distribution. India, Assam.
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Material examined. See Hayat (1993).
Comments. This species is close to candidus from which it differs by the
characters given in the key.
14. Coccophagus bivittatus Compere (Figs 349-352, 852, 893)
Coccophagus bivittatus Compere, 1931: 73. Female, male. South Africa, Cape Town
(USNM), not examined.

Other citations. Sankaran, 1955: 102, 110, India rec, biol. Subba Rao
& Rai, 1969: 382, key. Hayat, 1971a: 428, 431, India rec, key. Shafee,
1972: 20, 24, India rec, key. Chatterjee & Misra, 1974: 46, 132, host.
Hayat, 1977a: 46, India rec. Ahmad & Shafee, 1978: 167, rec. of Shafee
(1972) repeated. Husain & Agarwal, 1982b: 513, key. Hayat, 1986b: 155,
catlg. Mani, 1989: 1141, des.
Female. Body pale lemon yellow dorsally to yellowish white on sides
and ventre; vertex between ocellar triangle, and occiput above foramen
yellow brown; occiput with a dark brown band on each side above foramen;
thorax and gaster with a longitudinal dark brown band on each side from
pronotum to TVI; TVII with a large dark brown patch (Fig. 349); antenna
pale yellow, lightly infuscate yellow brown distally on scape, pedicel and
flagellum; forewing hyaline with a light infuscation at stigmal vein; setae
(in balsam) in disc in anterior half and apically dark, nearly transparent
in rest of disc (as in Fig. 351); legs pallid.
Structural details as in figures, but the following may be noted: Eyes
with fine, transparent setae, each seta about as long as an ommatidium.
Mandible with a ventral tooth, and a truncation, with indication of a middle
small tooth, and inner margin with a strong peg-like seta. Antenna as in
Fig. 350; length of Fl variable, distinctly shorter to nearly as long as,
pedicel. Hindwing slightly more than 5.Ox (72.0:14.0) as long as broad;
marginal fringe about 0.55x of wing width. Mid tibial spur as long as
basitarsus. Relative lengths of ovipositor, third valvula, mid tibia and mid
basitarsus, 35.0:10.0:33.0:9.0.
Male. Darker than female; pronotal collar, sides of meso- and metathorax, whole of propodeum and petiole, and gaster largely (except yellow
to white area covering Til to TIV) dark brown. Antenna as in Fig. 352;
flagellar segments, compared to those in South African specimens, relatively longer. Genitalia as in Fig. 852.
Hosts. Anomalococcus crematogasteri on Prosopis spicegera; Ceroplastes
pseudoceriferus on Madhuca indica, Alstonia scholaris, Santalum alberni,
Triadica sabifera; Chloropulvinaria sp. on Dalbergia sissoo; Coccus sp.
on Psidium guajava; Eriococcus lagerstromiae on 'wild plant'; indet.
coccids on Morus indica, Azadirachta indica.
Distribution. India: Haryana, Rajasthan, Tamil Nadu, Uttar Pradesh. (South
Africa; Argentina; Israel).
Material examined. See Hayat (1971a).
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Comments. The Indian specimens referred to bivittatus by Hayat (1971a)
differ from the South African specimens (Annecke & Insley, 1974) in
having relatively longer Fl, slightly differently coloured male gaster
(variation!), and in having discal setae in forewing partly transparent (in
balsam), and paler and finer in carded specimens.
This species differs from longifasciatus Howard (types in USNM seen)
mainly in colour of gaster; TVII pale in Howard's species; otherwise the
relative lengths of the ovipositor, third valvula and mid tibia are same in
these two species. I, therefore, strongly suspect that the two species may
eventually prove to be synonymous.
15. Coccophagus perflavus Girault (Figs 353-356)
Coccophagus perflavus Girault, 1916a: 43. Female, male. U.S.A., Wisconson, Madison
(USNM), not examined.

Other citation. Compere, 1931: 68, des., key, figures.
Female. Length, 0.9-1.Omm Body, including legs, completely pale or
lemon yellow with face, sides and ventre of thorax whitish yellow; flagellum, pretarsi, infuscate brown; wings hyaline. Body setae nearly all
pale, occasionally some on mesoscutum and the anterior 2 pairs of scutellar
setae, brown.
Structural details as in figures, but the following may be noted: Head
as in other species of ochraceus-group; frontovertex broad, nearly 0.5x
of head width (26.0:54.0); ocellar triangle with apical angle a right angle,
posterior ocellus slightly more than one ocellus diameter to eye margin;
POL:OCL, 24.0:9.0; eyes densely setose, each seta clearly longer than an
ommatidium. Antenna as in Fig. 353. Thorax as in Fig. 355; occasionally
one or two additional setae on scutellum anteriorly. Forewing about 2.24x
as long as broad; marginal fringe about 0.08x of wing width; costal cell
slightly shorter than marginal vein. Hindwing 4.25x as long as broad;
marginal fringe about 0.35x of wing width; marginal vein with the line
of setae only slightly longer than vein width. Mid tibial spur just a little
longer than basitarsus (11.5-13.0:11.5-12.0). Gaster, in carded specimens,
shorter than thorax, but longer in cleared, slide-mounted specimens; TIVII with setae as follows: 0+0, 2+2, 2+2, 2+2, a narrowly interrupted line,
a complete line, and 2 lines (setae in proximal line shorter); relative lengths
of ovipositor, third valvula, mid tibia and mid basitarsus, 35.0-40.0:9.011.0:43.0-48.0:11.5-12.0.
Male. Unknown for the Indian material; otherwise very similar to
males of lutescens in antennal structure.
Host. Indet. coccids. (Types from Parthenolecanium corni (Bouche))
Distribution. India: Tamil Nadu. (U.S.A.).
Material examined. INDIA: Tamil Nadu, Ooty [=Udagamandalam], 13F,
Hi.1993, ex indet. coccids; S.B. Zeya.
Comments. The above listed specimens agree with perflavus as redescribed
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and illustrated by Compere (1931), except for the relatively shorter Fl,
shorter marginal fringe and submarginal vein of forewing, and slight
differences in the relative lengths of ovipositor and mid lobe. The relative
lengths of ovipositor, third valvula, mid tibia, mid basitarsus and mid tibial
spur in the types of perflavus (measurements, in millimetres, provided by
Dr M.E. Schauff, USNM) are: 0.237, 0.072, 0.253,0.0624, and 0.078.These
differences are probably size-dependant as the Indian specimens are larger
(0.9-1.0mm) compared to the types ofperflavus (0.8mm). See also lutescens
for further comments.
I have also seen one female in the BMNH in 1981 (Karnataka, CIBC
••Bangalore, CIE 15429, ex Saissetia miranda. 12.82) which I determined
at that time as Coccophagus sp. nr perflavus Girault. This specimen may
prove to be conspecific with Girault's species.
16. Coccophagus lutescens Compere (Figs 357-359, 851)
Coccophagus lutescens Compere, 1931: 67. Female, male. South Africa, Durban (USNM),
not examined.
Other citations. Annecke & Insley, 1974: 28, Kenya, South Africa, des.,
figures, key. Hayat, 1977a: 47, India rec. Hayat, 1986b: 157, catlg.
Female and male. This species is very similar to the Indian specimens
referred to perflavus and differs only in the characters given in the key.
In the Indian specimens of lutescens from Rajasthan (specimens not available
for re-examination), the ovipositor slightly longer than mid tibia, third
valvula 0.5x of second valvifer and about equal in length to mid tibial
spur, and the latter very slightly longer than mid basitarsus; forewing disc
relatively sparsely setose, with lesser number of setae behind submarginal
vein, and marginal vein slightly shorter than costal cell. The female and
male antennae are illustrated here (Figs 357, 359). Genitalin, Fig. 851.
Host. Indet. coccids [probably Ceroplastodes sp.] on Azadirachta indica.
Distribution. India: Rajasthan. (Kenya; South Africa).
Comments. As noted above, C. lutescens is extremely close to the Indian
specimens referred to perflavus in this work, and the two may eventually
prove to be synonymous. The Indian specimens of this species differ
slightly from the African specimens in the relative lengths of ovipositor,
third valvula, mid tibia, mid basitarsus and mid tibial spur. These in the
type of lutescens are as follows (measurements, in millimetres, provided
by Dr M.E. Schauff, USNM): 0.187, 0.78, 0.178, 0.034, and 0.056. In these
measurements, the Indian specimens agree fairly well with those given for
the South African specimens by Annecke & Insley (1974).
17. Coccophagus longiclavatus Shafee (Figs 360-364)
Coccophagus longiclavatus Shafee, 1972: 25. Female, male. India, Sasaram (ZDAMU),
examined.

Other citations. Ahmad & Shafee, 1978: 167, Shafee's rec. and Figs

'
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repeated. Husain & Agarwal, 1982b: 513, key. Hayat, 1986b: 157, catlg.
Hayat & Singh, 1989: 34, India rec.
Female. Length, 0.82-0.83mm Body, including legs, pale yellow to
white, with dusky suffusions on vertex and thoracic dorsum; mouth margin,
lower malar space, pronotum especially collar, anterior margin of mid lobe
narrowly, petiole, TI in basal half, TIII-VI, dark brown; radicle and scape
white, pedicel and flagellum with yellowish brown suffusions; wings
hyaline, forewing disc behind distal half of marginal and stigmal veins
with very light infuscation.
Structural details as in figures, but the following may be noted: Frontovertex
slightly less than 0.5x of head width. Hindwing 6.7x as long as broad,
marginal fringe slightly shorter than wing width (8.0:9.5). Mid tibial spur
slightly to distinctly longer than mid basitarsus (28.0:26.0; 31.0:27.0).
Ovipositor short, with short third valvulae; relative lengths of ovipositor,
third valvula and mid tibia, 19.0:4.5:25.0.
Male. Similar to female, except for antennal structure (Fig. 364) and
completely dark brown gaster.
Hosts. Coccus sp. and C. hesperidum on Mangifera indica; Kerria lacca
on Ficus sp.
Distribution. India: Assam, Bihar, Karnataka, Uttar Pradesh.
Material examined. Holotype female, and 2F and 1M, paratypes (see
comments). See also Hayat & Singh (1989).
Comments. The holotype was in alcohol in a vial. I have now mounted
it on a slide in balsam. I also found one female, one male and parts of
a second female on 5 slides. Two of these slides bear the name of the species
in Shafee's handwriting, but the unlabelled slides contain parts from which
Shafee (1972) drew the figures. I, therefore, consider these as paratypes,
and have labelled the slides accordingly.
As noted by Hayat & Singh (1989), C. matsuyamensis Ishihara (1977)
is extremely close to, if not a synonym of, longiclavatus. This view is
not implemented here as I have not seen the types of matsuyamensis.
18. Coccophagus indochraceus sp. nov. (Figs 365-368)
[Coccophagus ochraceus Howard: Sankaran, 1955: 102, 110. Misidentification.]
Female. Length, approx. 0.8mm Body yellow; occiput largely, pronotum
in middle half, anterior margin of mid lobe very narrowly, sides of metanotum,
propodeum mesad of spiracles, petiole, gaster (except largely pale TV and
whitish apical half or so of TVII), and distal 0.66 of ventre of gaster, dark
brown; scape and pedicel pale yellow, flagellum lightly infuscate brown;
wings hyaline; legs pale yellow, indistinctly suffused with pale brown
especially on hind tibiae.
Structurally similar to other species of the ochraceus-group, but the
following characters may be noted: Head (somewhat shrunken) with frontovertex about 0.5x of head width; ocellar triangle with apical angle a right
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angle. Mandible as in Fig. 367. Antenna as in Fig. 365.
Thorax nearly as long as gaster; scutellum shorter than mid lobe (21.0:29.0),
setae on mid lobe arranged in apparent bilateral symmetry as in other
species of this group; scutellum with 6 setae. Forewing 2.1x as long as
broad; venation and setation as in Fig. 366. Hindwing 4.3x as long as broad;
marginal fringe about 0.3x of wing width.
Gaster with setae on TI-VII as follows: 1 + 1, 1 + 1, 2+2, 2+2, 4+4, 2+2,
7 (5 and 2 apical); outer plate of ovipositor 2.85x as long as broad; relative
lengths of ovipositor, third valvula, mid tibia, mid basitarsus, mid tibial
spur, and distance between propodeal spiracles, 63.5:20.5:46.0:14.5:12.5:
about 29.0.
Male. Unknown.
Host. Ceroplastes pseudoceriferus on Mangifera indica, Madhuca indica.
Distribution. India: Uttar Pradesh.
Material examined. HOLOTYPE, female (on card), IF, PARATYPE:
INDIA: Uttar Pradesh, Banaras, ii. 1952, ex Ceroplastes pseudoceriferus;
T.Sankaran. CIE. Coll. No. 13414. Types in BMNH.
Comments. This species is close to ochraceus, but differs from Howard's
species mainly in having Fl nearly as long as pedicel, F2 and F3 longer,
and ovipositor clearly longer than mid tibia. (Fl shorter than pedicel, F2
and F3 each about 2.Ox as long as broad, and ovipositor clearly shorter
than mid tibia; in ochraceus types, see Hayat, 1992).
19. Coccophagus longicornis Hayat (Figs 369, 370)
Coccophagus longicornis Hayat, 1971a: 425. Female. India, Phillaur (ZSI), not
examined.
Other citations. Shafee, 1972: 21, key. Husain & Agarwal, 1982b: 513,
key. Hayat, 1986b: 157, catlg. Mani, 1989: 1135, des.
Female. Length, 1.76mm Head and thorax yellowish; malar space
behind sulcus and a patch on each side of occiput ventrad, nearly black;
pronotum except sides brownish; axillae and mesopleura dusky; sutures
brown; sides of metanotum, a patch on each side of propodeum mesad of
spiracle, gaster, except a 'V'-shaped white area from base to TV and white
basal half of ventre, brown; antenna yellow, with dorsal surface of pedicel,
a triangular patch on Fl, whole of F2, F4 and F5, brown; wings hyaline;
legs whitish.
Frontovertex 0.44x of head width and as long as broad; ocellar triangle
with apical angle nearly a right angle, posterior ocelli about one ocellus
diameter to eye margin and about two diameters to occipital margin.
Antenna as in Fig. 370; note the long and thin funicle segments. Mid lobe
1.2x as long as scutellum (29.0: 24.0); scutellum slightly broader than long
(28.0:24.0); each side lobe with 4 setae; mesopleura conspicuously bulged,
so that the thorax, measured at the broadest part, 2.Ox as broad as width
of scutellum. Forewing narrower, 2.6x as long as broad; marginal vein
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longer than costal cell (23.0:16.0), with 16 setae; submarginal vein with
8 setae; disc with a small speculum behind proximal half of marginal vein
separated by a line of setae from another hairless area which extends to
base of wing; distal veins as in Fig. 369. Gaster as long as thorax;
ovipositor exserted to about 0.16x of gaster length; second valvifer 1.4x
as long as third valvula.
Male. Unknown.
Host. Ceroplastodes cajani on Ficus glomerata.
Distribution. India: Punjab.
Material examined. See comments.
Comments. The holotype (in ZSI) was not available and, therefore, the
above description is based up on the original description and the notes
1 have with me on the species.
C. longicornis is a very distinctive species, and differs from all the
other species of the genus by the longer and contrastingly coloured flagellar segments.
20. Coccophagus samarae sp. nov. (Figs 375-380)
Female. Length, approx. 1.35mm Body varicoloured; head white; occiput
on sides of foramen largely dark brown; pronotum in mesal half, anterior
margin of mid lobe, axillae, propodeum, thoracic sterna, dark brown; sides
of pronotum yellow; mid lobe otherwise washed with brown, with sides
and posterior margin, and side lobes white; scutellum pale yellow, washed
with brown in about mesal third; metanotum brown; prepectus and mesopleura
washed with brown; petiole dark brown; gaster whitish, with sides of TI
and Till largely, sides of Til narrowly, TIV, TV, two spots in middle of
TVI, TVII with a narrow transverse band at base, which encircles cerci
and touches the dark brown outer plates of ovipositor, brown to dark brown;
hypopygium dark brown; third valvulae brown; antenna light yellow brown;
forewing with areas of dark and hyaline setae as in Fig. 380, and with
a light infuscation behind submarginal and stigmal veins; hindwing hyaline; legs yellow with mid and hind coxae dark brown; mid femora except
apices, yellow brown; hind femora and tibiae washed with brown. Setae
on head dorsum, posterior pair of setae on mid lobe, on axillae, on scutellum and on gaster brown.
Head distorted in the types, but frontovertex about 0.5x of head width;
ocellar triangle with apical angle slightly obtuse, posterior ocelli about
1.5 diameters to eye margin; eyes coarsely setose, each seta longer than
an ommatidium. Mandible as in Fig. 376. Antenna as in Fig. 375; Fl-3
each more than 2.Ox as long as broad.
Mid lobe longer than scutellum (32.0:21.5), rather densely setose, but
setae arranged in bilateral symmetry with a median bare area (as in other
species of the group), and with fine, 'scaly' sculpture; each axilla with
2 setae and with distinct, raised-reticulate sculpture; scutellum about a
third broader than long (29.0:21.5), with 6 setae. Forewing as in Fig. 380.
Hindwing 4.7x as long as broad; marginal fringe nearly 0.4x of wing width.
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Gaster (on slide) distinctly longer than thorax (85.0:67.0); TI-VII with
setae as follows: 3+3, 3+3, 3+3, 3+3, 4+2+4, 2+2, and 8; the submedian
pair of setae on TV dark, and very long, extending past apex of gaster;
relative lengths of ovipositor, third valvula, mid tibia, mid basitarsus, mid
tibial spur, and distance between propodeal spiracles, 52.0:18.0:56.0:
18.0:16.0:32.0.
Male. As in the other species of ochraceus-group, the male differs from
the female in having a relatively broader frontovertex with relatively larger
ocelli,and in antennal structure.
Body completely dark brown, with face yellowish, side lobes yellow
brown; pronotal collar, anterior margin of mid lobe, axillae, propodeum
and mesopleura nearly black; antenna infuscate brown with dark brown
sensilla; wings hyaline, setae fine, sparse (compared to female wing) and
dark; coxae nearly black as propodeum; trochanters, fore and mid femora
except whitish bases and apices, hind femora and tibiae completely, dark
brown, paler than gaster; tarsi white to pale yellow. Setation, including
the long pair on TV, as in female; TVI of gaster with 'sensory' peg-like
tubercles, about as in zeyai (Fig. 297).
Antenna as in Fig. 377. Genitalia about as in C. varius (Silvestri)
(Viggiani & Battaglia, 1984): phallobase tubular, about 3.5x as long as
broad; aedeagus shorter than mid basitarsus (62.0:66.0) but longer than
phallobase (62.0:47.0).
Hosts. Indet. coccids.
Distribution. India: Tamil Nadu.
Material examined. HOLOTYPE, female (on slide, under 4 coverslips),
IF, 1M, PARATYPES: INDIA: Tamil Nadu, Ooty [=Udagamandalam],
iii.1993, ex indet. soft scales; S.B. Zeya. Holotype in BMNH.
Comments. So far as I know, this species is unique in possessing a pair
of very long setae on TV of gaster; this character together with the areas
of dark and hyaline setae on forewing disc, and the longer funicle segments,
separate this species from other species of the genus.
ETYMOLOGY. This species is named for my wife, Samar.
21. Coccophagus burksi Hayat (Figs 371-374)
Coccophagus Aur/fcsi Hayat, 1971a: 426. Female, male. India, Pondicherry (ZSI), paratypes
in HC.

Other citations. Shafee, 1972: 21, key. Husain & Agarwal, 1982b: 513,
key. Hayat, 1986b: 155, catlg. Mani, 1989: 1137, des.
Female. Length, 1.2mm Head light golden yellow, face white, occiput
above foramen with two patches and a line on each side of foramen to
malar space, brown; thorax golden yellow, a patch in middle fourth of
pronotum, anterior margin of mid lobe narrowly, dark brown; axillae and
scuto-scutellar suture washed with brown; sides of metanotum and propodeum
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mesad of spiracles, dusky brown; gaster dark brown, with most of TI and
Til yellow; scape white, pedicel and Fl yellow brown, F2-6 pale brown;
wings hyaline; legs whitish.
Frontovertex slightly more than 0.4x of head width, and 1.25x as long
as broad; ocellar triangle with apical angle slightly obtuse, posterior
ocellus slightly less than one diameter to eye margin and about one
diameter of an ocellus to occipital margin. Mandible as in Fig. 371.
Antenna as in Fig. 372. Thorax as in other species of ochraceus-group;
mid lobe longer than scutellum (32.0:24.0). Forewing 2.4x as long as
broad; marginal fringe 0.09x of wing width; other details as in Fig. 373.
Hindwing 4.75x as long as broad; marginal fringe 0.33x of wing width
[not one-half of wing width, as noted in the original description]. Relative
lengths of ovipositor, third valvula, mid tibia, mid basitarsus, mid tibial
spur, and distance between propodeal spiracles, 49.0:15.5:58.0:20.0:16.0:ca
30.0; outer plate of ovipositor 2.14x as long as broad.
Male. Length, 0.9mm Darker in colour; frontovertex and mesothoracic
dorsum golden yellow; face and sides of pronotum white; occiput largely
brown above to dark brown below; mesal 0.5x of pronotum, anterior third
or so of mid lobe, a spot on the expanded part of each side lobe, axillae,
scuto-scutellar suture, sides of metanotum, propodeum, and gaster, except
a pale yellow brown area in anterior third, dark brown; mesopleura and
thoracic sterna white, washed with light brown; scape white with apical
third pale brown, pedicel and flagellum infuscate yellow brown, sensilla
dark; wings hyaline; legs whitish, mid and hind coxae dark brown.
Antenna as in Fig. 374. Genitalia as in C. samarae, except phallobase
2.33x as long as broad; aedeagus slightly shorter than mid basitarsus
(51.0:56.0), but longer than phallobase (51.0:28.0)
Host. Indet. coccids.
Distribution. India: Pondicherry.
Material examined. Paratypes in HC examined.
Comments. The holotype (in ZSI) was not available.
This is another species of the ochraceus-group from India, with long
funicle segments. It differs from the other species of the group by the
characters given in the key.
22. Coccophagus subflavescens Hayat (Figs 381-382)

Coccophagus subflavescens Hay at, 1971b: 120. Female. India, Aligarh (ZSI), not examined.
Other citations. Hayat, 1986b: 158, catlg. Mani, 1989: 1136, des.
Female. Length, 1.4mm Head and thorax yellow; occiput above brown;
mesopleura and sides of propodeum dusky; gaster paler, whitish yellow,
with 4 dusky cross-bands on TIII-VI; scape and pedicel pale yellow,
flagellum dusky; forewing hyaline, with a faint infuscated cloud distad
of middle of disc; legs pale yellow with hind tibiae dusky in middle.
Frontovertex 0.5x of head width (15.0:31.0) and about as broad as long
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(15.0:14.0); ocellar triangle with apical angle slightly obtuse, posterior
ocellus about one ocellus diameter to eye margin and 1.5 diameters to
occipital margin; POL:OOL:OCL:OAL= 5.0:3.0:2.0:4.0. Antenna as in
Fig. 381; note the thin and elongate flagellar segments. Scutellum shorter
than mid lobe (13.0:17.0), and slightly broader than long (16.0:13.0);
mesopleura conspicuously bulged. Forewing 2.5x as long as broad; marginal vein 1.25x as long as submarginal vein, these veins with 17 and 9
setae respectively; distal veins as in Fig. 382. Mid tibial spur shorter than
basitarsus (37.0:48.0). Gaster 1.3x as long as thorax; ovipositor slightly
exserted.
Male. Unknown.
Host. Unknown.
Distribution. India: Uttar Pradesh.
Comments. The holotype, deposited in the ZSI, was not available. Therefore the above brief description is based partly on the original description
and partly on some measurements of the holotype available with me.
This is a distinctive species of the ochraceus-group. It differs from the
other Indian species of the group by the key characters.
23. Coccophagus ceroplastae (Howard) (Figs 383-390, 404, 405, 853)
Aneristus ceroplastae Howard, 1895a: 351. Female. Jamaica, Red Hill District (?USNM),
not examined.
Coccophagus orientalis Howard, in Howard & Ashmead, 1896: 633. Female. Sri Lanka,
Pundaluoya (USNM). Synonymy by Gahan, 1924: 13.
Aneristus fumosipenms Girault & Dodd, in Girault, 1915: 64. Female, male. Australia,
Port Darwin (QMB), examined. SYN. NOV.
Coccophagus diaspidis Agarwal, 1964a: 270. Female. India, Elephanta Caves off Bombay
[=Mumbai] (ZDAMU), examined. Synonymy by Hayat, 1974c: 291.
Coccophagus citri Agarwal, 1964a: 273. Female. India, Aligarh (ZDAMU), examined.
Synonymy by Hayat, 1974c: 291.
Coccophagus delhiensis Subba Rao & Rai, 1969: 383. Female. India, Delhi (IARI),
paratypes in BMNH, examined in 1981. Synonymy by Hayat, 1974c: 291.

Other citations. Ayyar, 1927: 78, India rec. Ayyar & Margabandhu,
1934b: 430. Mani, 1938: 123, catlg. Krishnamurti & Usman, 1954: 339.
Usman & Puttarudriah, 1955: 135. Sankaran, 1955: 102, 108, host, biol.
Hayat, 1974b: 183-184, India rec, hosts. Hayat, 1974c: 291, tax. Chatterjee
& Misra, 1974: 142, host. Hayat, 1977a: 46. Ahmad & Shafee, 1978: 167.
Tandon & Srivastava, 1980:243. Joshi et al, 1981: 129, host. Mani, 1989:
1115, des. Mani & Krishnamoorthy, 1990: 45-48, host. Dinesh & Sinha,
1991: 155-157, host. [All as Aneristus ceroplastae]. Subba Rao & Rai,
1969: 381, diaspidis, citri, key. Hayat, 1971a: 429, citri, diaspidis,
delhiensis, key. Shafee, 1972: 22, citri, diaspidis, delhiensis, key. Husain
& Agarwal, 1982b: 512, citri, diaspidis, delhiensis, key. Hayat, 1986b:
catlg. Mani, 1989: 1128-1130, diaspidis, delhiensis, citri, des.
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Female. Length, 0.75-1.35mm Body dark brown to nearly black, thorax
and gaster slightly shiny; smaller and teneral specimens brownish; vertex
with an orange to yellow spot at each postero-lateral corner between
posterior ocellus, occipital margin and eye margin; antenna brown to dark
brown; scape variable, nearly completely whitish to as dark as pedicel;
forewing hyaline, with an infuscation behind marginal and stigmal veins,
infuscation proximally fading, and distally convexly extending beyond
stigmal vein (Fig. 385); hindwing hyaline; leg colour variable; in 'typical'
specimens, dark brown including coxae, with apices narrowly of fore and
mid femora, largely fore tibiae, distal 0.33-0.66x of mid tibiae, and tarsal
segments 1-4 of all legs whitish yellow. Body setae brown to dark brown.
Structural details as in figures, but the following may be noted: Frontovertex
at least 0.5x of head width, usually slightly broader (14.0-23.0:27.0-42.5);
ocellar triangle with apical angle slightly obtuse, posterior ocellus slightly
more than one diameter to eye margin; eyes with coarse setose, each seta
shorter than diameter of an ommatidium. Mandible (Fig. 384) with a short
ventral tooth, and a broad truncation, with indication of a middle tooth.
Antenna as in Fig. 383; occasionally F2-6 slightly longer than broad; Fl
always longer than broad and longer than pedicel. Thorax normal; mid lobe
with distinct raised reticulate or squamiform reticulate sculpture with the
cells smaller; scutellum finely reticulate, the cells hexagonal; mid lobe
longer than scutellum (25.0:20.0). Forewing 2.2-2.7x as long as broad;
marginal fringe 0.08-0.1 Ox of wing width, longer in smaller specimens;
otherwise as in Figs 385 and 404; note especially the setation behind
submarginal vein. Hindwing 3.95-4.50x as long as broad; marginal fringe
0.25-0.33x of wing width. Mid tibial spur usually very slightly shorter
than basitarsus. Gasteral terga with setae as follows: TI, 0+0; Til, 4+4;
Till, a broadly interrupted line; TIV, a narrowly interrupted line; TV, a
very narrowly interrupted line; TVI, either a complete line or 1+2+1; TVII,
about 8; relative lengths of ovipositor, third valvula, mid tibia, mid basitarsus,
mid tibial spur, and distance between propodeal spiracles variable, but two
extreme measurements are given: 33.5:6.5:33.0:13.0:12.0:25.5 and 34.0:5.5:
38.0:15.5:14.0:29.0.
Male. Similar to female, except posterior ocellus about one diameter
to eye margin. Antenna with flagellar segments quadrate to very slightly
longer than broad (Fig. 386), but occasionally all distinctly longer than
broad and without a distinct clava (Fig. 388). These variations in the
dimensions of flagellar segments are found even in a series of specimens
bred from a single host collected from a single locality.

Hosts. Ceroplastes actiniformis on Mangifera indica; C. floridensis on
M. indica; C. pseudoceriferus on Alstonia scholaris, M. indica, Madhuca
indica, Santalum alberni, Triadicasabifera;Ceroplastodesspp. [not Ceroplaste
spp. or Nipaecoccus sp.] on Ficus sp., Xanthium strumarium, Rhynchosia
minima; C. cajani on Ficus glomerata; C. chiton on F. glomerata;
Chloropulvinaria spp. on Dalbergia sissoo, Lantana camara; C. polygonata
on mango; C. psidii on indet. plants and Psidium guajava; Coccus sp. on
Hibiscus rosasinensis; C. hesperidum on papaya; C. viridis on Citrus sp.,
Vallaris solanacea; Dactylopius adonidum; Lecanium sp. on Ficus sp.;
Icerya sp. on Ficus sp.; /. aegyptica on P. guajava; Parasaissetia nigra;
Protopulvinaria sp. on black pepper; Pulvinaria spp.; Saissetia coffeae;
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S. privigna; [?]Aspidiotus destructor; [?]Diaspis sp. on Saccharum spontanium;
[T\Nipaecoccus spp. on Morus alba; [?]Saccharicoccus sp. on S. officinarum;
[?] mealybugs on Annona muricata; indet. coccoids on P. guajava, Scimum
sp.
Distribution. Widely distributed, recorded from several Indian States,
including Andaman & Nicobar Islands. (Cosmopolitan in the Old World
tropics.)
Material examined. See Hayat(1974b, 1977a) and Hayat & Singh (1989).
Additional material. INDIA: Goa, Dabolin, 2F, 22.xii.1988; M. Hayat.
Kerala, Calicut, IISR, 4F, 1M, 31 .xii. 1995, ex Protopulvinaria sp. on black
pepper; M. Kallil. Assam, Ballipara, 6F, 1M, 20.v.1986; Sudhir Singh;
North Lakhimpur, 3F, 24.v. 1986; S. Singh; Kaziranga, 2F, vi.1986; S.
Singh. A & N Islands, Port Blair, IF, l.iv.1991; M.C. Basha. I have also
identified specimens of this species received from the CIBC (Bangalore)
[ex Coccus viridis on Citrus sp. and Vallaris solanacea; ex Parasaissetia
nigra].
In addition, I have seen determined material of this species in the
BMNH in 1981, from the Philippines, Malaysia, Sri Lanka, Fiji, Mauritius,
Tonga, New Britain, and Pakistan. The material from India is detailed
below: Andhra Pradesh, Anakapalle, 1.viii. 1932, ex mealybug on Annona
muricata; V. Margabandhu. Karnataka, Mysore, ix.1934, ex Coccus viridis.
Tamil Nadu, Coimbatore, 1 .viii. 1932, ex scales on Scimum sp.; V. Margabandhu.
Uttar Pradesh, Banaras, ii. 1952, ex Ceroplastes pseudoceriferus; T.Sankaran.
Comments. This species is well-known, mostly as Aneristus ceroplastae,
and can be recognized through the illustration given by Compere (1936:
Fig. 5). Majority of the specimens of this species have the leg colour as
described above, which I call the colour of typical specimens; the setae
in basal cell are always as in Fig. 385 - a single line and a group behind
parastigma - their number not exceeding 20; and the male antenna generally have the flagellar segments quadrate with Fl slightly longer than
broad.
The specimens from Assam (Kaziranga, Ballipara, North Lakhimpur)
have the legs paler (Fig. 389), and the single male has the flagellar
segments clearly longer than broad and without a differentiated clava (Fig.
388). Initially, I considered these specimens as belonging to an undescribed
species near ceroplastae, but the study of some specimens (det. by me)
from Papua New Guinea, shows that the leg colour is variable, and can
not possibly be relied up on as a specific character for this species. Also
re-examination of the material earlier recorded by me (Hayat, 1974b)
shows that the length of the flagellar segments is variable. There are
specimens in my collection which agree with the two extremes of antennal
dimensions given in Figs 386 and 388, and specimens falling between these
two extremes. Similarly the dimensions of the female flagellar segments
vary; in most specimens these are about as in Fig. 383, but in some the
segments are longer, each at least slightly longer than broad.
A. fumosipennis: The study of types of this species further confirms
ceroplastae as a variable species. Females offumosipennis have the flagellar segments slightly longer than broad, and the male flagellar segments about
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as in the male from Ballipara (Fig. 388). I have, therefore, no hesitation
in placing this species in synonymy with ceroplastae. Ghesquiere (1949)
earlier regarded it as a doubtful synonym of Howard's species.
C. delhiensis: The holotype, presumably in the IARI, is not located
there, but I have seen (in BMNH in 1981) 4F paratypes mounted on two
slides.
C. diaspidis and C. citri: Re-examination of the types confirms the
synonymy proposed earlier by me (Hayat, 1974c).
24. Coccophagus shillongensis Hayat & Singh (Figs 391-395, 854)

Coccophagus shillongensis Hayat & Singh, 1989: 29. Female, male. India, Shillong
(BMNH), paratypes in HC.
Female. Length, 1.10-1.30mm Body dark brown to black, slightly
shiny; distal 0.66-0.75x of scutellum, dorsellum, apex of TVII of gaster,
and tips of third valvulae, pallid to white; scape pale yellow, infuscated
brown on dorsal margin, pedicel and flagellum brown to dark brown with
darker sensilla; forewing sub-hyaline, hyaline towards apex; hindwing
hyaline; legs pale yellow, fore coxae black, and hind femora infuscate
brown to dark brown with basal third yellow, and ventral margin and apex
yellow brown. Setae on body dark brown.
Frontovertex (in slide-mounted specimen) slightly less than 0.5x of
head width, in carded specimens narrower (14.0:36.0), and about as long
as broad; ocellar triangle with apical angle obtuse, posterior ocellus about
one diameter to eye margin; eyes densely setose, setae brownish, each
about as long as diameter of an ommatidium. Mandible with two small
teeth and a dorsal truncation (Fig. 392). Antenna as in Fig. 391. Thorax
slightly longer than broad (44.0:38.0); mid lobe a little longer than scutellum (21.0: 19.0); scutellum broader than long (26.0:19.0); propodeum with
several setae on each side distad of spiracles, and with a prominent seta
adjacent to each spiracle. Forewing 2.2x as long as broad; venation and
setation as in Fig. 394; costal cell with a single line of setae on ventral
surface. Hindwing 4.0-4.5x as long as broad; marginal fringe about 0.25x
of wing width. Mid tibial spur distinctly shorter than basitarsus (18.0:23.0).
Gaster as long as thorax; terga with setae as follows: TI without setae;
Til, a broadly interrupted line; Till and IV each with a narrowly interrupted
line; TV with a complete line; TVI with about 12 setae arranged irregularly;
and TVII with about 15 setae; ovipositor originates from about posterior
half of Til, and not exserted at apex; outer plate of ovipositor 2.6x as long
as broad; hypopygium with about 10 setae on each side; relative lengths
of ovipositor, third valvula, mid tibia, mid basitarsus, mid tibial spur, and
distance between propodeal spiracles, 54.0:13.0:52.0:23.5:18.0:37.0
Male. Similar to female, except for body and leg colour and dimensions
of the antennal segments. Body completely dark brown to black; legs with
all coxae and hind femora dark brown, hind tibiae with some brownish
suffusions in about basal half, rest of legs pale yellow. Antenna as in Fig.
395; flagellum not differentiated into funicle and clava. Genitalia, Fig.
854.
Hosts. Indet. coccids.
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Distribution. India: Meghalaya.
Material examined. See Hayat & Singh (1989).
Comments. C. shillongensis differs from the other species of the lycimniagroup, especially, scutellaris (Dalman) and japonicus Compere (see Graham, 1976; Compere, 1931), by the combination of characters pertaining
to the longer flagellar segments and leg colour. It differs from the other
Indian species of the group by the characters given in the key.
25. Coccophagus cowperi Girault (Figs 396-403, 850, 866, 874, 894, 906)

Coccophagus cowperi Girault, 1917c: 1. Female. Uganda, Nagunga (USNM), not
examined.
Other citations. Compere, 1931: 57, des., figures, tax., key. Hayat, 1971a:
422, India rec, key. Shafee, 1972: 20, India rec, key. Ahmad & Shafee,
1978: 167, Shafee's (1972) rec. repeated. Chacko & Sridharan, 1981: 108,
host. Husain & Agarwal, 1982b: 512, key. Avasthi & Shafee, 1985: 1290,
host. Hayat, 1986b: 156, catlg. Mani, 1989: 1132, des. Hayat & Singh,
1989: 33-34, key, tax.
Female. Length, variable, about 1.0mm Body dark brown; distal 0.66x
of scutellum, metanotum medially and apex of TVII of gaster, yellow to
white; antenna brown; wings hyaline, forewing at most with a slight yellow
tinge; legs with all coxae and hind femora dark brown; basal 0.5 to 0.66
of fore femur and mid femur except apex, infuscate brown to brownish
yellow, not as dark as hind femur; rest of leg parts yellow to white; last
tarsal segments brown.
Frontovertex 0.5x of head width or slightly broader, and about 1.4x
as broad as long; mouth fossa 0.5x of frontovertex width; ocellar triangle
with apical angle slightly obtuse, posterior ocellus about one ocellus
diameter to eye margin and about half diameter to occipital margin;
POL:OOL:OCL, 7.0:2.0:3.0; eyes with setae short and pale brown to
yellow brown. Antenna as in Fig.402. Forewing slightly less than 2.25x
as long as broad; venation and setation as in Fig. 397. Hindwing 4.4x as
long as broad; marginal fringe 0.25x of wing width; marginal vein with
a line of setae as in Fig. 401. Mid tibial spur distinctly shorter than
basitarsus. Outer plate of ovipositor 1.75-2.Ox as long as broad; relative
lengths of ovipositor, third valvula, mid tibia, mid basitarsus, and mid
tibial spur, 39.0-41.5:8.0-8.5:41.0-44.0:18.5-20.0:13.5-14.0; other details
as in figures.
Male. Similar to female, except scutellum also dark brown. Antenna
as in Fig. 396. TVI of gaster with 'sensory' peg-like tubercles on each
side (Fig. 403), these sparse on TVII. Genitalia as in Fig. 850.
Hosts. Ceroplastodes spp.on Tephrosia purpurea, Rhynchosia ruinima; C.
cajani on Psidium guajava; Chloropulvinaria psidii; Coccus viridis on
Nerium indicum, Citrus aurantifolia, Coffea arabica, robusta coffee, Vallaris
solanacea; [?] Nipaecoccus viridis on T. purpurea; Paralecanium sp. near
coccophyllae on Phyllanthus leaf; Pulvinaria aligarhensis on Azadirachta
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indica; Saissetia miranda; S. coffeae on arabica coffee.
Distribution. India: Andhra Pradesh, Goa, Kerala, Karnataka, Maharashtra,
Pondicherry, Tamil Nadu. (Afrotropical; Palaearctic).
Material examined. See Hayat (1971a).
Additional material. Large number of specimens from Bangalore, Hoskote,
Mysore, Mallandur, Sanganeswarpet, Kalasa, N.R. Pura, and Chikmagalur
(all Karnataka State); ex Paralecanium sp. near coccophyllae on Polyalthia
leaf; Coccus viridis on Nerium indicum, Citrus aurantifolia, Coffea arabica,
Vallaris solanacea, robusta coffee; Chloropulvinaria psidii. Material received
for identification from CIBC, Bangalore; IIHR, Bangalore, and CCRI,
Chikmagalur
Comments. C. cowperi is very close to lycimnia, and as noted by Compere
(1931), lycimnia (there as lecanii) differs from cowperi in having hind
tibiae brownish, and in male with all coxae and femora, except apices,
dark brown, and hind tibiae suffused with blackish. The characters distinguishing cowperi from bogoriensis are given in the key.
26. Coccophagus bogoriensis (Koningsberger) (Figs 406-410)
Encyrtus bogoriensis Koningsberger, 1897: 14. Female. Indonesia, Java (?).
Coccophagus javae Girault, 1916c: 482. Female. Indonesia, Java, Salatiga (USNM), not
examined. Synonymy by Compere, 1931: 51, des., key.

Other citations. Krishnamurti & Usman, 1954: 339, India rec, host.
Usman & Puttarudriah, 1955: 135, host. Hayat, 1971a: 424, India rec, key.
Shafee, 1972: 20, 27, India rec, key. Husain & Agarwal, 1982b: 512, key.
Hayat, 1986b: 155, catlg. Hayat & Singh, 1989: 33, India rec, key. Mani,
1989: 1132, des.
Female. Length, about 1.0mm Body dark brown; head with ocellar area
dark brown, frontovertex and face yellow brown, malar space behind,
interscrobal area and narrowly below toruli nearly white; mesepisternum
brownish yellow; scutellum nearly completely white, with base narrowly
dark; metanotum medially and apex of gaster white; antenna dark brown,
scape pale yellow to nearly white, rarely yellow brown; wings hyaline;
legs including coxae, whitish; hind coxae basally, hind femora and hind
tibiae except distal fourth to third, infuscate brown.
Frontovertex narrow, not more than 0.4x of head width, usually less
(38.0:14.0), and nearly as broad as long (14.0:13.0); mouth fossa 0.560.60x of frontovertex width; ocellar triangle with apical angle a right angle
to a very slightly obtuse angle, posterior ocellus about one diameter or
slightly less to both eye and occipital margins; eyes densely setose, setae
brown, and each at least as long as an ommatidium. Antenna as in Fig.
410. Forewing venation and setation as in Fig. 407; note the small bare
area in basal third; otherwise, both wings similar to those in cowperi. Mid
tibial spur slightly shorter than basitarsus. Outer plate of ovipositor 2.12.3x as long as broad; relative lengths of ovipositor, third valvula, mid
tibia, mid basitarsus, and mid tibial spur, 38.5-46.0:7.5-9.0:32.0-44.5:13.518.0:12.5-15.5
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Male. Similar to female, except scutellum also dark brown; legs including coxae, dark brown, with distal ends of fore and mid femora, largely
the fore and hind tibiae and all tarsi, pale yellow. Antenna (Fig. 406) with
flagellar segments, compared to those of cowperi, longer and without a
compact clava. Genitalia exactly as in shillongensis (cf. Fig. 854).
Hosts. Chloropulvinaria sp. on Lantana camara; C. psidii; Coccus sp.;
C. viridis on arabica and robusta coffee; indet. coccids on coffee and
Syzygium cumini.
Distribution. India: Andhra Pradesh, Assam, Karnataka, Kerala (Indonesia).
Material examined. See Hayat (1971a) and Hayat & Singh (1989).
Additional material. INDIA: Kerala, Calicut Univ. campus, IF, 10.i.l988;
T.C. Narendran & party. Karnataka, Brindavan Gardens, IF, 7.iii. 1993;
S.B. Zeya. Assam, Kaziranga N.P., 5F, 1M, 7.xi. 1987, ex indet. scales
on coffee; S. Singh; IF, 31.v.1986; S. Singh; Haflong, 23F, xi.1989, ex
indet. coccids; M.C. Basha.
I have also identified large number of specimens received from the
CIBC, Bangalore and CCRI, Chikmagalur; ex indet. coccids on Syzygium
cumini (Kerala, Mercara), and Coccus viridis on arabica and robusta coffee
(Karnataka).
Comments. C. bogoriensis is close to cowperi, but differs mainly in the
characters given in the key, and in the males by the longer flagellar
segments, which are not clearly differentiated into a funicle and a clava;
and the different type of male genitalia (compare Fig 854 with 850).
27. Coccophagus tschirchii Mahdihassan (Figs411-418, 857, 887, 902,
908, 918)
Coccophagus tschirchii Mahdihassan, 1923: 82. [?]Female. India, Kolar Dist., Khonde
Bhavi (?).

Other citations. Ferriere, 1928: 173, rec, des. Compere, 1931: 41, des.,
figures, key. Ayyar & Margabandhu, 1934a: 196. Ferriere 1935: 404, rec.
Mani, 1938: 125, catlg. Krishnamurti & Usman, 1954: 339, rec. Usman
& Puttarudriah, 1955: 135, rec. Subba Rao & Rai, 1969: 382, key. Hayat,
1971a: 424-425, India rec, key. Shafee, 1972: 21, 27, India rec, key.
Chatterjee & Misra, 1974: 46, 173, host. Varshney, 1976: 55, distribution,
host. Husain & Agarwal, 1982b: 513, key. Hayat, 1986b: 158, catlg. Hayat
& Singh, 1989: 34, India rec Mani, 1989: 1133, des.
Female. Length, about 1.0mm Vertex yellow; frons, face and malar
space yellow to nearly white; ocellar triangle, most of occiput and scrobes,
dark brown; a brown spot occasionally on malar space below eyes; upper
half of pronotum, a roughly triangular area on mid lobe, narrower part
of each side lobe, axillae, metanotum on sides or except dorsellum, propodeum,
and mesepimeron dark chocolate brown; scutellum and metanotum medially, pale yellow to white; rest of thorax yellow with indistinct brown
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suffusions; gaster, except white apex of TVII and third valvulae, dark
brown to nearly black; radicle and scape except distal third, yellow; rest
of scape, pedicel and flagellum brown; wings hyaline, setae and veins
brown; legs, including fore and hind coxae, pale yellow to white; mid coxae
dark brown; fore tarsi and last segment of hind tarsi yellow brown. Setae
on°head and thoracic dorsum dark brown; eyes with dark brown setae.
Frontovertex slightly more than 0.4x of head width; ocellar triangle
with apical angle very slightly obtuse, posterior ocelli slightly less than
one diameter from both eye and occipital margins; eyes densely setose,
each seta clearly longer than an ommatidium; toruli removed from mouth
margin by at least slightly more than the major length of a torulus, and
with their upper margins above level of lower margins of eyes. Mandible
as in Fig. 413. Antenna as in Fig. 412; note the long flagellar segments.
Setae on mid lobe along notauli and posterior margin, longer, like bristles,
but slightly shorter than the anterior axillar setae; apical pair of scutellar
setae slightly shorter than scutellar length (23.0:27.0); metanotum on each
side with 5 setae (Fig. 418); scutellar sensilla located between first and
second pair of setae, nearer the first pair; propodeum with a fine seta
adjacent to each spiracle and about 8 setae distad of each spiracle. Forewing
2.28x as long as broad; venation and setation as in Fig. 411; note the
arrangement of the longer setae. Hindwing nearly 4.3x as long as broad;
marginal fringe 0.2x of wing width. TVII as in Fig. 414; outer plate of
ovipositor 2.3x as long as broad; relative lengths of ovipositor, third
valvula, mid tibia, mid basitarsus, and mid tibial spur, 57.5:15.0:50.0:22.0:17.0
Male. Similar to female, except as follows: colour same except pronotum,
mid lobe and scutellum completely dark brown; mid and hind coxae dark
brown, and hind femur with an infuscation in proximal half. Antenna as
in Fig. 417. Forewing setation as in Fig. 416. Genitalia as in Figs 857,
918.
Hosts. Ceroplastodes spp. on Cannabis sativa, Xanthium strumarium; C.
cajani on Ficus glomerata; Kerria lacca; lac on Butea frondosa
Distribution. India: Assam, Bihar, Jammu & Kashmir, Karnataka, Punjab,
West Bengal. (?Pakistan; Malaysia).
Material examined. See Hayat (1971a) and Hayat & Singh (1989).
Comments. This is a distinct species, placed here in a separate group,
tschirchii-group, on the basis of the particoloured head and thorax, and
the presence of longer discal setae and their arrangment, especially in the
male forewing. C. tschirchii differs from the only other species of this
group by the characters given in the key.
28. Coccophagus insignis Hayat & Zeya (Figs 419-422, 858)
Coccophagus insignis Hayat & Zeya, 1993:59. Female, male. India, Kaziranga (BMNH),
examined.

Female. Length, 1.0-1.2mm Head and thorax pale yellow, except as
follows: Ocellar triangle dark brown; occiput largely brown; upper half
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to two-thirds of pronotum, except white postero-lateral corners of collar,
anterior margin of mid lobe, axillae and propodeum dark brown; scutoscutellar suture, sides of metanotum, mesopleura and mesosternum brown;
petiole and gaster, except white apex of TVII, dark brown; radicle and
scape pallid, pedicel and flagellum suffused brown; wings hyaline, veins
and setae pale brown to brown; legs, including coxae, pallid to white.
Frontovertex slightly more than 0.5x of head width (15.0:26.5); ocellar
triangle with apical angle obtuse, posterior ocelli slightly more than one
ocellus diameter to eye margins; mouth fossa 0.5x of frontovertex width;
eyes densely setose, setae hyaline, and each seta slightly shorter than an
ommatidium. Antenna as in Fig. 419. Thorax about as in tschirchii, the
longer setae along posterior margin of mid lobe slightly longer than axillar
setae. Forewing slightly more than 2.Ox as long as broad (53.5:24.5);
venation and discal setation as in Fig. 420. Hindwing about 4.5x as long
as broad; marginal fringe slightly less than 0.3x of wing width. Gaster
about as long as thorax; TVII nearly 2.Ox as broad as long; relative lengths
of ovipositor, third valvula, mid tibia, mid basitarsus and mid tibial spur,
22.5:4.0:19.5:8.5:7.0
Male. Length, 1.0mm Differs from the female as follows: Thorax dark
brown; expanded part of side lobes pale brown, pleura and sterna paler
than dorsum; mid and hind coxae dark brown, hind tibiae infuscate in
proximal 0.66x or so. Antenna as in Fig. 421. Forewing setation in base
as in Fig. 422. Genitalia as in Fig. 858
Hosts. Indet. coccids.
Distribution. India: Assam.
Material examined. See Hayat & Zeya (1993).
Comments. This species belongs to tschirchii-group, and differs from
tschirchii Mahdihassan in the characters given in the key.
29. Coccophagus longipedicellus Shafee (Figs 423-426)
Coccophagus longipedicellus Shafee, 1972: 25. Female. India, Tumkur (ZDAMU),
examined.

Other citations. Husain & Agarwal, 1982b: 513, key. Hayat, 1986b: 157,
catlg.
Female. Length, approx. 0.72mm Body, including antennae and legs,
described as orange yellow with a dark brown cross-band on middle of
dorsum of gaster (Fig. 426) [after long preservation in alcohol, the body
now appears pale yellow to whitish]; wings hyaline. Setae on body have
become transparent. In the Car Nicobar specimen, the body is yellow with
a dark cross-band on gaster, pronotum medially, anterior margin of mid
lobe very narrowly, brown, and propodeum medially washed with brown;
body setae brownish and clearly visible in balsam.
Frontovertex 0.5x of head width; posterior ocelli slightly more than
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one ocellus diameter to eye margins and less than one diameter to occipital
margin; mouth fossa about 0.45x of frontovertex width; eyes setose, setae
pale, each seta shorter than an ommatidium. Antenna as in Fig. 424; the
antenna of holotype on slide has the flagellum collapsed, hence the funicle
segments and clava appear broad, whereas these should be about as in the
specimen from Car Nicobar (Fig. 425). Forewing 2.23x as long as broad;
costal cell slightly longer than marginal vein; venation and setation as in
Fig. 423. Hindwing 4.5x as long as broad; setae on marginal vein short
and sparse; marginal fringe 0.4x of wing width. Gaster as long as thorax;
ovipositor not clearly visible in the holotype; relative lengths of ovipositor,
third valvula, mid tibia, mid basitarsus and mid tibial spur, approx.
19.0:4.0:25.0:9.5:7.5
Male. Unknown.
Hosts. Coccus sp. on Mangifera indica.
Distribution. India: Andaman & Nicobar Islands, Karnataka.
Material examined. Holotype female (see comments).
Additional material. INDIA: Andaman & Nicobar Islands, Car Nicobar,
Mallakka, IF, 3.iv.l991; M.C. Basha.
Comments. The holotype was in alcohol in a vial, but without any data
except for [Reference] No.219F written on the stopper. It has one antenna,
a forewing and a hindwing, one fore leg and one mid leg missing; but these
are found on a slide which bears the name of the species in Shafee's
handwriting. The specimen and the slide mounted parts agree with the
original description, and, therefore, I consider it as the holotype of
longipedicellus. The specimen is now mounted on a slide in balsam and
labelled as the holotype of this species by me.
Inspite of the short Fl, longipedicellus belongs to the pseudococcigroup (see Hayat, 1988a), and appears related Xojavensis Girault, and may
even prove to be an extreme variant of that species. It differs fxomjavensis
virtually only in being smaller in size and in having F1 shorter than pedicel.
I suspect that the host was misidentified; it could possibly be some mealybug.
30. Coccophagus sexvittatus Hayat (Figs 427-429)

Coccophagus sexvittatus Hayat, 1974c: 296. Female. India, Bhopal (ZSI), not examined
Other citations. Husain & Agarwal, 1982b: 513, key. Hayat, 1986b: 158,
catlg. Hayat, 1988a: 166, tax., key.
Female. Length, 1.33mm Head and thorax yellow with the following
parts brownish: Occiput on sides of foramen, pronotum medially, anterior
margin of mid lobe, scuto-scutellar suture, metanotum and propodeum;
gaster whitish with a brown cross-band each on TII-IV, and a median brown
spot each on TV-VII (Fig. 428); tips of mandibles brownish; antenna pale
yellow with brown sensilla; wings hyaline; legs, including coxae, pallid.
Setae on frontovertex and mid lobe pale, the 3 pairs on scutellum brown.
Frontovertex 0.6x of head width, and 1.6x as broad as long; ocellar
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triangle with apical angle obtuse, posterior ocelli about 1.5x diameters of
;an ocellus from eye margins [not one ocellus diameter, as erroneously
given in the original description], and slightly less than one diameter from
occipital margin; eyes with minute pale setae. Antenna as in Fig. 427.
Forewing 2.Ox as long as broad; venation and setation as in Fig. 429. Mid
tibial spur about 0.8x of mid basitarsus. Gaster (obviously distended)
-longer than thorax (50.0:33.0). Other details not known.
Male. Unknown.
Host. Indet. mealybug.
Distribution. India: Madhya Pradesh.
Material examined. See Hayat (1974c).
Comments. The holotype, deposited by me in the ZSI, was not available.
Therefore, the above brief description and the illustrations are from the
original description.
C. sexvittatus is apparently very close to the widely distributed species,
pseudococci, but differs from it mainly by the characters given in the key.
Although I have seen a large number of specimens of pseudococci (see
Hayat, 1988a), there was no specimen agreeing in colour and relative
dimensions of the antennal segments of this species. Therefore, this species
is considered a valid taxon.
[C. sexvittatus was recorded from Bangalore as a parasitoid of Rastrococcus
iceryoides on mango, by S. Pasupathy in a report published in a Newspaper,
the HINDU, Science & Technology section, 22nd August 1996]
31. Coccophagus pseudococci Compere (Figs 430-439, 856)
Coccophagus pseudococci Compere, 1933: 245. Female, male. China, New Territory
(USNM), examined in 1988.
Coccophagus manii Agarwal, 1964a: 268. Female. India, Aligarh (ZDAMU), examined.
Synonymy by Hayat, 1988a: 166.
Coccophagus indicus Agarwal, 1964a: 270. Female. India, Aligarh (ZDAMU), examined.
Synonymy by Hayat, 1988a: 166.
Coccophagus zebratulus Subba Rao & Rai, 1969: 389. Female. India, Delhi (IARI).
Synonymy by Hayat, 1988a: 166.
Coccophagus coorgensis Subba Rao & Rai, 1969: 392. Female. India, Coorg., Gorikappa
(IARI). Synonymy by Hayat, 1988a: 167.

Other citations. Hayat, 1971a: 430-431, key. Shafee, 1972: 21, key.
Husain & Agarwal, 1982b: 513, key. Hayat, 1986b: 156-158, catlg. Mani,
1989: 1135-1140, des.: [all treat manii, indicus, zebratulus, coorgensis as
separate species.] Hayat, 1974c: 293, India rec. Hayat, 1988a: 166-170,
tax., key, India rec. Hayat & Zeya, 1993: 65, India rec.
Female. Length, 0.65-1.12mm Head yellowish, vertex testaceous, face
and malar space pallid, occiput largely brown to dark brown; thorax yellow
with brown to dark brown as follows: pronotum except sides, anterior
margin narrowly to about anterior 0.33x of mid lobe; axillae varying from
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dark brown to completely yellow; anterior margin of scutellum in specimens with darker axillae; metanotum and propodeum; mesopleura varying
from yellow to dusky posteriorly; petiole partly brown to dark brown;
gaster dark brown to nearly black, with basal third yellow to white; last
two terga sometimes pale brown; ventre yellow with distal 2-3 sterna
brown; ovipositor completely or partly brownish; tips of mandibles reddish; antenna yellow, sensilla brown; wings hyaline; legs, including coxae,
pale yellow to only slightly suffused with dusky. Setae on head and thorax
brown to dark brown.
Dimensions of body parts variable, and largely depending on size of
the specimens, but on an average, these are as follows: Frontovertex
slightly broader than 0.5x of head width; ocellar triangle with apical angle
obtuse; eyes distinctly setose. Mandibles as in Fig. 435. Antenna as in
Figs 436, 437; relative lengths of pedicel and flagellar segments variable.
Thorax and forewing venation and setation as in Figs 430-432 and 433;
postmarginal vein absent to nearly 0.5x of stigmal vein. Mid tibial spur
from about as long as to distinctly shorter than, mid basitarsus. Gaster
about as long as to slightly longer than thorax; TVII about 1.5x as broad
as long; ovipositor at most slightly exserted; hypopygium as in Fig. 438
ovipositor varies from slightly shorter to 0.2x longer than mid tibia; second
valvifer about 3.Ox as long as third valvula.
Male. The males associated with this species (Hayat, 1988a) differ from
the females in having a more or less completely dark brown thorax (except
pale side lobes), partly dark brown head and gaster completely dark brown,
with base sometimes yellowish or dusky yellow. Antenna as in Fig. 439.
Genitalia about as in the indet. species from Assam (Fig. 856) except the
phallobase is much narrower in proximal third.
Hosts. Centrococcus sp. on Achyranthes aspera, Pupalia lappacea;
Coccidohystrix insolita on Datura sp., Solarium melongena; Ferrisia virgata
on Acacia sp.; Nipaecoccus spp. on Acacia sp., Morus indica; N. viridis
on Ziziphus sp., Tephrosia purpurea; Peliococcus indicus on Prosopis
spicegera; Planococcus sp. on coffee; P. citri on Citrus medica; Rastrococcus
iceryoides on Citrus sp., Ziziphus sp.; [?]Pulvinaria maxima on Solarium
sp.
Distribution. India: Andaman &Nicobar Islands, Bihar, Delhi, Goa, Himachal
Pradesh, Karnataka, Maharashtra, Punjab, Rajasthan, Tamil Nadu, Uttar
Pradesh. (China).
Material examined. See Hayat (1974c,1988a) and Hayat & Zeya (1993).
Additional material. INDIA: Goa, Kolungut Beach, IF, 23.xii. 1988;
M. Hayat.
Comments. This is a widely distributed Oriental species, originally described from specimens collected in China (Compere, 1933), and later
described from India under four different names (see Hayat, 1988a).
C. pseudococci differs from the other pseudococcid parasitoid, C.
javensis Girault, in having only the base of the gaster pale (yellow to
white), completely brown to dark brown propodeum, and in having a
relatively broader frontovertex. (Gaster with a dark brown cross-band in
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about middle of dorsum, propodeum brown to dark brown mesad of spiracles, and frontovertex slightly less than 0.5x of head width; in javensis;
see Hayat, 1988a). From the other two Indian species (longipedicellus,
sexvittatus) placed in the pseudococci-group, it differs by the characters
given in the key.
Incertae Sedis
The types of the following 4 species described by Husain & Agarwal
(1982b) are not found in [the Late] Prof. Agarwal's collection even after
a thorough search by me. Therefore, I presume these are either with the
first author (T. Husain) or are lost. The original descriptions of all these
4 species are totally inadequate, and at least partly erroneous, especially
with regard to body colour, or the description and the figures do not
'match'. I have, therefore, no option other than to regard these species
as of doubtful validity. The possibility of their proving to be synonyms
of other Indian species is noted under comments.
32. Coccophagus clavatus Husain & Agarwal
Coccophagus clavatus Husain & Agarwal, 1982b: 513. Female. India, Hyderabad.
Other citations. Hayat, 1986b: 156, catlg. Hayat, 1993: 176, as sp. incertae
sedis.
Host. Coccus sp. on Hibiscus rosasinensis.
Distribution. India: Andhra Pradesh.
Comments. This species is apparently very close to, if not the same as,
chloropulvinariae. The coxae and probably also femora except apices and
bases, are described as being dark.
33. Coccophagus Copernicus Husain & Agarwal
Coccophagus Copernicus Husain & Agarwal, 1982b: 517. Female. India, Hyderabad.
Other citation. Hayat, 1986b: 156, catlg.
Host. Unknown.
Distribution. India: Andhra Pradesh.
Comments. This species appears close to either pseudococci or sexvittatus,
except for the colour of the coxae which is described as 'dark'.
34. Coccophagus flavicorpus Husain & Agarwal
Coccophagus flavicorpus Husain & Agarwal, 1982b: 515. Female. India, Hyderabad.
Other citation. Hayat, 1986b: 156, catlg.
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Host. Coccus sp. on Hibiscus rosasinensis.
Distribution. India: Andhra Pradesh.
Comments. Except for the leg colour ('coxae dark, apices and bases of
tibiae and tarsi bright yellow'), this species is indistinguishable from
pseudococci.
35. Coccophagus ophicus Husain & Agarwal
Coccophagus ophicus Husain & Agarwal, 1982b: 517. Female. India, Hyderabad.
Other citation. Hayat, 1986b: 158, catlg.
Host. Unknown.
Distribution. India: Andhra Pradesh.
Comments. This species is apparently very close to bogoriensis, except
for the colour of the coxae which are described as being 'dark'.
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14. ENCARSIELLA HAYAT
Encarsiella Hayat, 1983: 85.
designation.

Type species Encarsiella noyesi Hayat, by original

Other citations. Polaszek & Hayat, 1992: 182-188, 192-196, world spp.,
key, phylogeny. Chou & Chou, 1994: 469-472, Taiwan rec. Huang &
Polaszek, 1996: 1649-1659, Chinese spp.
Diagnosis. (Figs. 440-445)
Female and Male. As given for Encarsia, except the following:
Antennal clava either as in some species of Encarsia, or large with F5
oblique and F6 distinctly truncate. Maxillary palp 2-segmented. Axillae
large and the two axillae separated by a distance less than length of an
axilla; mid lobe and scutellum wholly with imbricate/reticulate sculpture.
Stigmal vein of forewing thin to weakly developed.
Species and distribution. World species, 8; Oriental, 5; India, 1 species.
Hosts. Parasitoids of whiteflies (Homoptera:Aleyrodidae) except one species which is oophagous.
Comments. Encarsiella is apparently very close to Encarsia from which
it differs in the characters given above. It resembles Dirphys Howard in
the conformation of the antennal segments and dimensions of the thoracic
sclerites, but differs mainly in having imbricate/reticulate sculpture on the
mid lobe and scutellum, undivided side lobes, and the distantly placed
scutellar sensilla. [Sculpture of the mid lobe and scutellum aciculate; side
lobes divided; and the scutellar sensilla closely placed, in Dirphys.]
1. Encarsiella boswelli (Girault) (Figs 440-445)
Coccophagus boswelli Girault, 1915: 49. Female. Australia, Cooktown (QMB).
Coccophagus filius Girault, 1915: 45. Female. Australia, Gordonvale (Cairns) (QMB).
Synonymy by Polaszek & Hayat, 1990a: 1.
Encarsiella boswelli (Girault): Polaszek & Hayat, 1992: 193, des., tax., hosts.

Other citations. Viggiani, 1985b: 237, tax. Hayat, 1989c: 288, Dirphys,
tax. Huang & Polaszek, 1996: 1652, des.
Female. Length, 0.57-0.80mm Head orange yellow, occiput largely and
malar space and lower face sometimes brown; pronotum dark brown; mid
lobe varying from orange yellow to dark brown; axillae pale yellow to
dark brown; scutellum orange-grey to white; propodeum and mesopleura
white to dark brown; gaster dark brown to black; radicle, scape, pedicel,
Fl and F2 yellow to pale brown, F3 white, clava largely dark brown;
forewing with a light or strong infuscation behind proximal half to twothirds of marginal vein; legs whitish yellow, with dark brown hind coxae
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and suffused brown hind femora.
Structural details as in figures, but the following may be noted: Head,
in front view, 1.3x as broad as high; frontovertex, at anterior ocellus,
slightly more than 0.5x of head width; eyes with minute setae; ocellar
triangle with apical angle slightly obtuse, or ocelli in a right-angled
triangle, POL about equal to OOL. Mandible with three short teeth and
a truncation. Antenna as in Fig. 440. Mid lobe with 6-14 setae, usually
10. Forewing slightly more than 2.5x as long as broad; marginal fringe
0.17-0.25x of wing width, anterior margin of marginal vein with 7-11 setae;
basal cell with 2-5 setae. Hindwing 6.50-7.25x as long as broad; marginal
fringe slightly longer than wing width. Gaster about as long as thorax,
otherwise setation and dimensions as in Fig. 445; ovipositor very slightly
longer than mid tibia; second valvifer 3.0-3.5x as long as third valvula.
Male. Similar to female except for the antenna and genitalia. Colour
of head as in female; thorax, except orange-yellow scutellum, and gaster,
dark brown. Pedicel subtriangular, flagellar segments each at least slightly
more than 2.Ox as long as pedicel; flagellum 6-segmented and without a
distinct clava.
Hosts. Eggs of [?] Acrosternum graminea; Megacopta cribraria.
Distribution. India: Karnataka, Tamil Nadu. (Indonesia; Malaysia; Afrotropical;
Australian).
Material examined. See Polaszek & Hayat (1990a). No additional material
was available.
Comments. E. boswelli can be separated from other species of the genus
by the characters given by Polaszek & Hayat (1992); in particular it appears
related to noyesi Hayat (1983), from which boswelli differs in having a
relatively less strongly truncate F6; only F3 pale; presence of infuscation
behind proximal 0.5-0.66 of marginal vein; lesser number of setae on the
mid lobe; axillar setae normal; lesser number of setae in basal cell and
on gasteral terga; and short third valvulae. [In noyesi: F6 strongly truncate,
F2 and F3 yellow; forewing hyaline; mid lobe densely setose; axillar setae
minute; basal cell with 7 or more setae; TI-VII with about 3+3, 2+2, 3+3,
3+3, 3+3, 3+3, and 4 setae; and third valvula nearly 0.6x of second
valvifer.] Also boswelli is an egg parasitoid, whereas noyesi and other
species of the genus are aleyrodid parasitoids. [All figures from Malaysian
specimens.]
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15. ENCARSIA FOERSTER
Encarsia Foerster, 1878 65 Type species Encarsia tricolor Foerster, by monotypy
Aspidiotiphagus Howard, 1894a 229 Type species Coccophagus citnnus Craw, by
original designation Synonymy by Viggiani & Mazzone, 1979 44
Prospalta Howard, 1894b 6 Type species Coccophagus aurantu Howard, designated
by the ICZN, Opinion 845 Preoccupied by Prospalta Walker, 1857, in Lepidoptera
Prospaltella Ashmead, 1904b 126 Replacement name for Prospalta Howard, not
Walker Synonymy by Viggiani & Mazzone, 1979 44
Mimatomus Cockerell, 1911 464 Type species Mimatomus peltatus Cockerell, by
monotypy As synonym of Prospaltella by Girault, 1917a 114
Doloresia Mercet, 1912b 294 Type species Prospaltella filicorms Mercet, by original
designation Synonymy by Mercet, 1930a 191
Prospaltoides Brethes, 1914 12 Type species Prospaltoides howardi Brethes, by
original designation Synonymy with Aspidiotiphagus through synonymy of the
type species, by Brethes, 1916 429
Paraspidwtiphagus Alam, 1956 359 Type species Aspidiotiphagus flavus Compere,
by original designation As subgenus of Aspidiotiphagus
Aleurodiphilus DeBach & Rose, 1981 659 Type species Aleurodiphilus amencanus
DeBach & Rose, by original designation Synonymy by Hayat, 1983- 85

Other citations De Santis, 1948: 223-233, Aspidiotiphagus; 233-252,
Prospaltella, 252-266, Argentine spp., keys. Erdos, 1964. 350-353, Tnchaporus,
353-354, Aspidiotiphagus; 358-359; 362-367, Prospaltella, Hungarian spp.,
keys Fernere, 1965.127-141; 146-150,Aspidiotiphagus, 150-163,Prospaltella,
W. Palaearctic spp , keys Nikol'skaya & Yasnosh, 1966: 256-261,
Aspidiotiphagus, 264-268, Tnchaporus; 269-271, 271-283, Prospaltella,
fauna former USSR, keys Viggiani, 1985b: 233-255, Girault types, Australian
spp. Viggiani, 1987a: 59-78, types New World spp Viggiani, 1988: 121179, Italian spp , key. Hayat, 1989a. 1-132, spp. India and adjacent countries,
key, tax. Hayat, 1989c: 288-290, Girault types Yasnosh, 1989: 109-121,
former USSR spp , key. Polaszek, Evans & Bennett, 1992 375-392, Bemisia
parasitoids, key, tax. Viggiani & Ren Hui, 1993 223-227, Chinese spp.,
key Huang, 1994 193-226, Chinese spp , key Evans, Polaszek & Bennett,
1995- 33-45, E flavoscutellum-group,
key. Chou, et al, 1996: 196-201,
Taiwanese spp , r e c , hosts.
Diagnosis. (Figs 1, 2, 6, 7, 446-741, 860-862, 868, 878, 885, 889)
Female. Antenna with 8 segments, 1133 or 1142, scape cylindrical or
slightly flattened, but never expanded beneath; relative dimensions variable Head dorsum transverse, frontovertex usually broader than dorsal eye
width and usually at least as broad as long, ocellar triangle with apical
angle a right angle or an obtuse angle; vertex with an oblique, usually
darker (than vertex) bar behind each posterior ocellus, these bars sometimes weak, pale lines on head include ocellar lines, medio-frontal line,
facial lines and ocellar lines, but these clearly seen in darker heads; malar
space with a sulcus, head, in front view, distinctly broader than long (=
high), toruli separated from mouth margin by less than the major length
of a torulus; mouth fossa usually less than 0.5x of frontovertex width,
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rarely broader than that. Mandibles with two teeth and a truncation, teeth
either sharp or blunt, or weakly developed, or rarely mandibles with a tooth
and a truncation or edentate. Palps unsegmented, very rarely maxillary palp
2-segmented. Thoracic dorsum only a little convex, but usually on the
flatter side; pronotum medially membranous, with usually 6-12 setae along
collar, a seta at each postero-lateral angle conspicuously longer; mid lobe
with 2-18 setae, usual number 6-12, and these arranged in bilateral symmetry; the seta at each antero-lateral side and the posterior pair of setae
(in species with more than 4 setae) longer than other setae; mid lobe rarely
without setae; each side lobe with 1-5 setae, usually only 3; axillae
separated mesally by a distance greater than maximum length of an axilla,
each axilla with one seta; scutellum distinctly (at least 1.5x) broader than
long, more or less biconvex lens shaped, with 4 setae, and a pair of pits
(placoid sensilla); metanotum a narrow, transverse strip provided with two
minute setae on each side; propodeum narrow in middle, not much longer
than metanotum, expanded on sides, with a pair of setae on each expanded
side distad of each spiracle. Forewing shape and length of marginal fringe
variable; costal cell at most as long as marginal vein, and usually with
a line of minute setae on ventral surface; submarginal vein with 2 setae,
rarely 1 or more than 2; basal cell usually with a few setae; there is always
present a strong seta at junction of submarginal vein and parastigma or
on parastigma; the number of setae on (anterior margin of) marginal vein
vary; postmarginal vein absent, rarely indicated and then very short and
like a spur; discal setae variable, disc very sparsely to very densely setose;
speculum (not to be confused with the linea calva which is absent in
Encarsia) present; also present is a row of setae along wing margin
beginning from apex of marginal vein and ending at posterior margin at
a point opposite the junction of the parastigma and submarginal vein.
Hindwings narrow, with sparsely setose disc and with a row of setae
extending from apex of veins to apex of wing; marginal fringe usually
at least as long as wing width. Legs normal; tarsal formula 5-5-5, or 54-5. Petiole transverse, generally invisible in carded specimens, and in
slide mounted specimens appears smooth, but rarely with a fine but distinct
sculpture. Gaster with 7 terga; TVII varies considerably in length and
width, but apex always membranous and white; TI generally without setae,
TII-IV each with 1 seta on each side (1 + 1), TV and VI usually with double
the number of setae than on TIV, TVII with usually 4 setae; hypopygium
never extending to apex of gaster, usually only to about 0.66-0.75x length
along gaster; ovipositor with relative lengths of second valvifer and third
valvula variable, exserted or not exserted at apex.
Male. Similar to female; antenna occasionally with 7 segments and
usually flagellum not differentiated into funicle and clava (116, 115, 1142,
1132). Genitalia usually with the phallobase elongate, with a truncate or
rounded apex and without digiti; aedeagus generally longer than phallobase.
Some species have a shorter phallobase with shorter aedeagus.
Body colour in both sexes variable; wings hyaline or with infuscation
behind marginal vein, rarely with a distinct pattern. Species of Encarsia
are never strongly sclerotized. Sculpture generally weak and not or hardly
visible at lower magnification, especially in paler forms; scutellum always
with longitudinally drawn-out cells or longitudinally lineolate-reticulate
sculpture in middle.
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Species and distribution. World species, 222; Oriental, 86; India, 52
species.
Hosts. Endoparasitoids of diaspidids (Homoptera: Diaspididae) and whiteflies (Homoptera: Aleyrodidae).
Comments. Encarsia, with the synonymies listed above, is a speciose and
cosmopolitan genus. It is related to two small genera, Dirphys Howard
and Encarsiella Hayat. However, a phylogenetic analysis of several characters by Polaszek & Hayat (1992) has shown these genera as valid and
separate from Encarsia on some apomorphic characters.
Encarsia is taxonomically a difficult genus. In spite of some recent
papers on the types of the 'described' Girault species from Australia, and
those from the Americas (Viggiani, 1985b, 1987a) it is almost impossible
to compare, for instance, any Indian species with those from the above
two areas, without recourse to the types. The species from the countries
of the Palaearctic region are relatively better known through the papers
by Ferriere (1965), Nikol'skaya & Yasnosh (1966), Viggiani (1988) and
Yasnosh (1989). These and some more recent papers are listed under 'Other
citations' given above.
The Indian species, together with those from the adjacent countries,
were revised by Hayat (1989a). A key to the then known 62 Oriental species
was also included in that paper. Since then, 4 species were added to the
Indian fauna by Hayat & Polaszek (1992), Evans et al (1995) and Krishnan
& David (1996). In this work I record one species from India, and describe
3 new species.
The descriptions of the Indian species given here are adopted extensively from my 1989 revision mentioned above. In this work I have not
only recorded additional material of some species, but have corrected the
errors which I could detect in that paper. The problem of the identity of
all except one species listed there under 'Notes on indetermined species',
however, still remains unresolved. Three further species, each represented
by a single specimen, and probably all undescribed species, are also not
considered here. This is because the problem of intra-specific variations
or the limits of some species are still not understood properly. These
problems can be solved when the world species are revised.
SPECIES-GROUPS: The Indian species are placed in species-groups
as noted below (see also Viggiani & Mazzone, 1979; Hayat, 1989a) In view
of some recent publications dealing with the species-groups and my own
studies, a few changes are made in species placement. It is very likely
that some of these groups may eventually turn out to be monophyletic (for
instance: citrina, opulenta, inaron, lutea, strenua andflavoscutellum groups),
while others, such as aurantii need further study. This is another problem
which can be resolved only after the genus is revised thoroughly on a world
basis. Until such time, the assignment of species to species-groups and
the species-groups themselves are to be considered as tentative.
It may also be noted that the species having the mid tarsus 4-segmented
(tarsal formula, 5-4-5) are placed in separate groups, thereby implying that
the reduction in the number of tarsal segments (or is it the fusion of the
last two segments, or failure of the last segment to divide into two segments!) to be an unique event. Thus the heteromerous species are placed
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in luteola-gioup and cubensis-group. But taking into consideration other
morphological characters and the close resemblance these species show
with the pentamerous species, it appears that the reduction in the number
of mid tarsal segments to 4 from 5 must have occurred several times in
the genus. If this 'hypothesis' proves to be correct, then nigricephala and
mohyuddini should be placed in duorunga-group, formosa, desantisi and
quaintance in inaron-group; and the remaining species in some other
groups.
SPECIES-GROUPS
CITRINAPARVELLALONGIFASCIATATRISTISINARON- (=CORYL1=PARTENOPEA)
TRICOLORFLA VOSCUTELL UMMERCETIOPULENTA-

A URANTII(=1NQUIRENDA-,
SMITHI-,
BERLESEI-,
LEUCASPIDIS-,
ELEGANS- )

SEPTENTRIONALISDUORUNGALUTEALAHORENSIS(=PERFLAVA-)
STRENUAJAPONICA-

INDIAN SPECIES (EXTRA-LIMITAL SPECIES)
citrina (lounsburyi)
acaudaleyrodis, aseta{citrofila,
americana,
basicincta, hawaiiana, mineoi, nipponica,
parvella,
pergandiella)
longifasciata
(arabica)
tristis
azimi, gunturensis, inaron (lopezi, coquilletti,
lycopersici, persequens, margaritiventris, siphonini,
coryli, dichroa,
aethiopical)
isaaci, norani (tricolor)
flavoscutellum, ixorae? (cerataphivora,
noordami, thoracaphis)
bennetti, merceti, tinctoriae
albiscutellum longipalpa,
bangalorensis,
clypealis, eurystoma, longicauda, opulenta,
punicae, terebrator (ishii, nigrifemur,
townsendi,
amiculal)
aurantii, bifasciafacies,
coimbatorensis,
divergens, elongata, ixorae?, narayanani,
obtusiclava, occultans, perniciosi, pura,
sankarani, smithi, trivittata (affectata
aleurotubae, berlesei, bicolor, brittanica,
circumsculpturata, diaspidicola, elegans,
explorata, fasciata, gigas, inquirenda, inserens,
intermedia, koebelei, leucaspidis, minuta, niigatae,
nupta, paradiaspidicola, peruviana, portoricensis,
quercicola)
septentrionalis
brevivalvula, duorunga
indica, lutea, udaipuriensis (abatei,
asterobemisiae, davidi,
dialeuroporae)
confusa, lahorensis,
lipaleyrodis,
macroptera, perflava, pseudococci
(aleurochitonis, cibcensis,
porteril)
dialeurodis, muliyali, transvena (armata,
longivalvula, perstrenua, protransvena, vanharteni,
strenua, sinical)
brevivena (japonica)

Notes on the key: I have tried to key-out the species according to the
groups to which these belong. I must, however, note that this key will work
only for the Indian species; any other indetermined species from other
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country or region may not even run to its correct species-group. This key
is quite different from the earlier key to the Oriental species by Hayat
(1989a).
KEY TO SPECIES-GROUPS AND INDIAN SPECIES OF
ENCARSIA, FEMALES
[All the known Indian species have tarsal formula, 5-5-5]
1. Forewing with an asetose area around stigmal vein (Fig. 462) .... 2
-. Forewing without an asetose area around stigmal vein (Fig. 476),
normally, though sometimes sparsely, setose
4
2. Marginal fringe of forewing longer than width of wing (Fig. 447); each
side lobe with one seta (Fig. 889). Hosts: diaspidids
CITRINA-GROUP
Forewing more or less parallel-sided beyond venation; submarginal
vein with 2 setae (Fig. 447); mid lobe with 4 setae; petiole with
sculpture (Fig. 889)
1. citrina (Craw)
-. Marginal fringe not longer than wing width, and each side lobe with
2 or more setae. Hosts: aleyrodids
3
3. Body not completely yellow, largely dark; gaster with dark brown
bands/spots on each side (Fig. 464)
LONGIFASCIATA-GROUP
Pedicel subequal in length to Fl which is shorter than F2 (Fig. 465);
mid lobe with 2 setae (Fig. 464)
4. longifasciata Subba Rao
-. Body largely yellow, with minimum of brown, and not as in the first
alternative. PARVELLA-GROUP
16
4. Ovipositor longer than mid tibia and basitarsus combined and third
valvula longer than 0.5x of second valvifer and TVII of gaster
apparently (though not actually) elongate, conical, not or not much
broader than long (Figs 473, 474, 487). [In Indian species body not
completely yellow and the two placoid sensilla on scutellum distantly placed.]. OPULENTA-GROUP
17
-. Ovipositor shorter than mid tibia and basitarsus combined (Figs 517,
518); if as long as or longer, then either third valvula not longer
than 0.5x of second valvifer or TVII of gaster not conical and
elongate, its basal width much more than its median length; if as
above, then body nearly completely yellow
5
5. Mid tibial spur shorter, less than 0.5x of basitarsus, the latter relatively
robust and long (Fig. 522); head and thorax largely dark brown.
[Clava 2-segmented] Hosts: aleyrodids. INARON-GROUP
24
-. Mid tibial spur usually longer than 0.5x of basitarsus; if shorter, then
head and thorax differently coloured
6
6. Scutellar sensilla closely placed, separated by about the diameter of a
sensillum; distance between anterior pair of scutellar setae clearly
less than that between the posterior pair (Fig. 548). Hosts: aleyrodids
7
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-.Scutellar sensilla distantly placed, separated by at least twice the
diameter of a sensillum; distance between anterior pair of scutellar
setae equal to or greater than that between the posterior pair (Fig.
615)
8
7.Head and thorax largely dark brown; clava 2-segmented
JAPONICA-GROUP
Flagellar segments elongate (Fig. 540); venation about half the
length of wing (Fig. 537)
16. brevivena Hayat
-. Body largely yellow, with minimum of dark areas; clava 3-segmented
STRENUA-GROU?
26
8.Only head, pronotum and mid lobe at least partly dark brown or reddish
brown or black; rest of body variously infuscate brown or largely
pale. [Clava 2-segmented]
9
-.Body colour different
10
9.Setae on submarginal vein very long (Fig. 581); flagellar segments
elongate, Fl longer than pedicel (Fig. 575). Hosts: aleyrodids
SEPTENTRIONALIS-GROU?
22. septentrionalis Hayat
-. Setae on submarginal vein of normal length (Fig. 573); flagellar segments relatively shorter, Fl shorter than pedicel (Fig. 569)
DUORUNGA-GROUP
28
10. Setae on (outer margin of) marginal vein shorter than width of marginal
vein (Fig. 588); Fl-3 decreasing in length distad; Fl at least as long
as and about as broad as pedicel (Fig. 583); ovipositor distinctly
shorter than mid tibia (Figs 585, 586). Hosts: aleyrodids
TRISTIS-GROU?
23. tristis (Zehntner)
—.Setae on marginal vein at least as long as width of marginal vein,
generally longer (Figs 595,616); if ovipositor as short as in the above
group then either funicle segments not decreasing in length distad
or Fl shorter than both F2 and pedicel
11
11.Mouth fossa clearly broader than 0.5x of frontovertex width or longer
than malar space length (Fig. 600); mandible larger with a distinct
ventral tooth (Fig. 600). MERCETI-GROU?
29
—.Mouth fossa either narrower than 0.5x of frontovertex width or not
longer than malar space length; mandibles normal
12
12. Ground colour of body dark brown with yellow or paler areas; scutellum
in most species yellow to white; gaster either completely dark brown
or with distinct pale tergites; in doubtful cases, clava 3- or 4segmented (1133 or 1124)
13
—.Ground colour of body yellow, with pale brown to brown areas or
markings; in doubtful cases, clava 2-segmented. Hosts: aleyrodids
15
13.Fl as broad as pedicel (Fig. 610); axillae relatively large. Hosts: aphids.
FLAVOSCUTELLUM-GROUP
27'. flavoscutellum Zehntner
—.Fl narrower than pedicel; axillae normal; if nearly as in the above
group, then hosts not aphids
14

184

Hayat: Indian Aphelinidae

14.Flagellar segments long; Fl not shorter than pedicel and F2. Hosts:
aleyrodids. TRICOLOR-GROUP
31
•—. Flagellar segments relatively short; F1 shorter than pedicel and usually
'
shorter than F2. Hosts: diaspidids, rarely aleyrodids
AURANTII-GROUP
32
15.Third valvula dark brown or reddish brown, contrasting with pale
second valvifer (Fig. 711); Fl shorter than pedicel and usually not
much longer than broad (Fig. 715). LUTEA-GROUP
46
—.Either third valvula pale as second valvifer or both dark,or flagellar
'*
segments elongate; Fl either at least as long as pedicel or clearly
more than 1.5x as long as broad (Figs 718, 723)
LAHORENSIS-GROUP
48
16.Mid lobe with 4 setae (Fig. 461); ovipositor 1.4x as long as mid tibia
and third valvula slightly more than 0.5x of second valvifer (Figs
459,460); mid tibial spur about one-third of basitarsus
2. acaudaleyrodis Hayat
—.Mid lobe without setae (Fig. 456); ovipositor 0.8x of mid tibia and third
valvula about 0.66x of second valvifer (Figs 455, 456); mid tibial
spur two-thirds of basitarsus
3. aseta Hayat & Polaszek
17.Pedicel (ventral length) subequal in length to Fl (Fig. 472). [Thorax,
except scutellum, and gaster except apex of TVII, dark brown]
'•
5. albiscutellum longipalpa Hayat
—.Pedicel longer than Fl which is shorter than F2 (Fig. 480)
18
18.Gaster, except TVII, completely dark brown (Fig. 487)
19
—.Gaster, except TVII, not completely dark brown or brown, at least one
tergum yellow (Fig. 488)
20
• 19.Clypeus with a triangular 'tooth', the head apparently (not actually!)
longer in front view (Fig. 478); TVII, except apex, dark brown (Fig.
487); fore and mid femora in basal half and whole of hind femur
dark brown
6. clypealis (Silvestri)
—.Clypeus without a 'tooth' and head broader than high in front view;
TVII pale yellow; only hind femur dark brown.. 7. opulenta (Silvestri)
20.Mouth fossa (frontovertex not shrunken) slightly more than 0.5x of
frontovertex width or longer than malar space length (Fig. 496);
mandible basally large and distinctly 3-dentate. [Male: scape with
a line of long, distally curved, setae, Fig. 498.]
8. eurystoma sp. nov.
—.Mouth fossa less than 0.5x of frontovertex width or shorter than malar
space length (Fig. 490); mandibles normal
21
21.TVII of gaster completely pale yellow to white. [TIII-VI or IV-VI of
gaster dark brown; TI and II or TI-III yellow (Fig. 488); forewing
hyaline]
9. longicauda Hayat
—.TVII dark with apex white (Fig. 509)
22
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22.Ovipositor as long as mid tibia and basitarsus combined (Figs 510, 511);
forewing hyaline; gaster with TI and TIV-VII dark brown
10. bangalorensis Hayat
—.Ovipositor longer than mid tibia and basitarsus combined (Figs 500,
501); forewing infuscate, even if slightly, behind marginal vein;
gaster colour different
23
23.Ovipositor slightly more than 2.Ox as long as mid tibia (Figs 500, 501);
Fl slightly longer than broad (Fig. 499); TI-IV yellow. [Male: scape
presumably without a line of long setae.]...11. terebrator (Shafee)
—.Ovipositor 1.75x as long as mid tibia; Fl about as long as broad (Fig.
507); TI and Til, except brown sides, yellow. [Male: scape with a
line of long, distally curved setae, Fig. 505.]...12. punicae sp. nov.
24.Fl at least slightly longer than pedicel and not shorter than F2 (Fig.
515); marginal fringe of forewing about 0.2x of wing width (Fig.
521)
13. inaron (Walker)
—.Fl distinctly shorter than F2 and usually also pedicel (Fig. 524);
marginal fringe at least 0.25x of wing width
25
25.Coxae and hind femora brown to dark brown; Fl usually less than 2.Ox
as long as broad, F2-4 apparently decreasing in length distad (Fig.
524)
14. gunturensis (Azim & Shafee)
—.Only hind coxa partly brown; Fl usually at least 2.Ox as long as broad,
occasionally less; F2-4 subequal in length or apparently increasing
in length distad (Fig. 530)
15. azimi Hayat
26.Gaster with TI medially and a spot distally covering usually TlVand
V) dark brown (Fig. 541); Fl usually shorter than F2 (Fig. 542);
third valvula short, about one-fifth of second valvifer (Fig. 545)
17. dialeurodis Hayat
—.Gaster largely yellow, not distinctly marked as above; relative lengths
of Fl and F2 variable; third valvula relatively long, longer than
0.25x of second valvifer (Figs 552, 558)
27
27.Ovipositor distinctly longer than mid tibia and basitarsus combined,
distinctly exserted at apex; third valvula long, at least about 0.4x
of second valvifer (Figs 558, 559); TVII conical...18. muliyali Mani
—.Ovipositor at most as long as mid tibia and basitarsus combined and/
or third valvula at least 0.33x of second valvifer (Figs 550, 551);
ovipositor not or not much exserted, and TVII broader than long
19. transvena (Timberlake)
28.Fl and F2 individually distinctly shorter than F3, and clava 2-segmented
(Fig. 569); stigmal vein normal, with a distinct neck; marginal fringe
at least 0.5x of wing width (Fig. 573); ovipositor with third valvula
long, more than O.33x of second valvifer (Fig. 570); TV and TVI
each with 1+2+1 setae
20. duorunga Hayat
—. F2 longer than Fl and F3, clava 3-segmented (Fig. 563); stigmal vein
short, without a distinct neck (Fig. 567); marginal fringe slightly
longer than 0.25x of wing width; ovipositor long, but third valvula
about 0.25x of second valvifer (Fig. 565); TV and TVI with 2+2+2
and 2+3+2 setae respectively
21. brevivalvula Hayat
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29.Fl and F2 subequal in length, each about 0.5x of F3 (Fig. 592); gaster,
except apex of TVII, dark brown. [Forewing lightly to distinctly
infuscate behind marginal vein, Fig. 595.]...24. merceti Silvestri
—.Fl shorter than F2, if subequal to F2 then F2 not shorter than F3 (Figs
599, 605); gaster, except apex of TVII, not completely dark brown
30
30.Gaster pale (white to yellow) with lateral bands on Till and TIV, and
complete cross-bands on TV and TVII, dark brown to brown (Fig.
604); pedicel longer than Fl, Floccasionally shorter than F2 (Fig.
599); forewing with a distinct narrow infuscate band behind stigmal
vein (Fig. 603)
25. bennetti Hayat
—. TI and Til, except sides, and occasionally TVI, pale yellow; pedicel
longer than Fl, Fl distinctly shorter than F2 which is at least as
long as F3 (Fig. 605); forewing with an indistinct infuscation behind
marginal vein (Fig. 606)
26. tinctoriae Krishnan & David
31.Clava 3-segmented (Fig. 612); mid tibial spur longer than 0.5x of
basitarsus (Fig. 614); stigmal vein with a distinct neck (Fig. 616);
gaster not completely dark brown
28. norani Hayat
—. Clava 2-segmented (Fig. 617); mid tibial spur about 0.5x of basitarsus
(Fig. 620); stigmal vein without a distinct neck, subsessile (Fig.
622); gaster completely dark brown to black
29. isaaci Mani
32.Face with one or two brown to dark brown cross-bands above toruli
(Figs 623, 638). [Clava 2-segmented, F2-6 relatively longer; gaster
completely dark brown to black.]
33
—.Face differently coloured or clava 3-segmented
35
33.Face with two cross-bands above toruli (Fig. 623). [Forewing infuscate
behind marginal vein; mid tibial spur about 0.66x of basitarsus, Fig.
627]
30. bifasciafacies Hayat
—.Face with one cross-band above toruli (Fig. 632)
34
34.Forewing hyaline; hind coxa and femur largely dark brown; mid tibial
spur about 0.66x of mid basitarsus (Fig. 633). ..31. occultans sp. nov.
—.Forewing infuscate behind marginal vein (Fig. 639); hind coxa and
femur largely pale yellow, rarely with slight yellow-brown suffusion; mid tibial spur about 0.75x of basitarsus (Fig. 641)
32. narayanani Agarwal
35.Thorax and gaster (also head) yellow; third valvula and second valvifer
pale; forewing hyaline; Fl quadrate and slightly shorter than F2
which is slightly longer than broad (Fig. 657)
33. pura Hayat
—.Thorax and gaster (usually also head) not completely yellow; third
valvula and second valvifer rarely pale; forewing usually infuscate
behind marginal vein; if Fl quadrate, then F2 distinctly longer than
broad
36
36.Gaster, except apex of TVII, completely dark brown to black (Fig. 663)
37
—.Gaster not completely dark brown to black
41
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37.Fl not narrower than pedicel; Fl-3 subequal in length, none shorter
than pedicel, and each about 1.5x as long as broad; mid lobe and
anterior half of scutellum strongly sculptured; ovipositor shorter
than mid tibia and originating in distal half of gaster
34. ixorae Krishnan & David
—.Fl narrower than pedicel or shorter than F2; other characters mostly
different
38
38.Fl quadrate or broader than long, less than 0.5x of pedicel; F2 distinctly
longer than both Fl and F3 (Fig. 643); ovipositor short, not longer
than 0.75x of mid tibia, and originating from level of TVI of gaster
(Fig. 644)
35. aurantii (Howard)
—. If Fl quadrate then longer than 0.5x of pedicel; F2 not distinctly longer
than F3; ovipositor longer, either at least as long as mid tibia or
originating anterior to TVI of gaster
39
39.F2 more than 2.Ox as long as broad; forewing hyaline. Host: aleyrodids
36. divergens (Silvestri)
—.F2 not more than 2.Ox as long as broad; forewing infuscate behind
marginal vein
40
40.Head testaceous yellow, mouth margin and occiput dark brown; ovipositor 1.3x as long as mid tibia... Host: aleyrodids
37. smithi (Silvestri)
—.Head yellow or testaceous; face, mouth margin and occiput brownish,
with a distinct dark brown cross-band above toruli (Fig. 653);
ovipositor about as long as mid tibia (Figs 649, 650). Host: diaspidids
38. perniciosi (Tower)
41.Fl and F2 individually distinctly shorter than F3 (Fig. 666); mid lobe
with 2 setae (Fig. 670); marginal fringe of forewing at least slightly
longer than 0.5x of wing width (Fig. 671); at least Til and III
completely pale (Fig. 665)
39. sankarani Hayat
—.At most only Fl shorter than F2, F2 rarely slightly shorter than F3 (Fig.
682); mid lobe with 4 or more setae; marginal fringe short, less than
0.5x of wing width; gaster colour different
42
42.Forewing infuscate behind marginal vein and with a distinct band
behind stigmal vein (Fig. 677); gaster brownish with Til and III,
except sides, yellow
40. coimbatorensis Hayat
—.Forewing at most infuscate only behind marginal vein; gaster colour
different
43
43.Third valvula either pale as second valvifer or both brownish
44
—. Third valvula dark brown or reddish brown contrasting with pale second
valvifer
45
44.Apex of clava oblique, Fl at most slightly longer than broad, F2 less
than 2.Ox as long as broad (Fig. 682); forewing faintly infuscate
behind marginal vein and with a distinct spot around stigmal vein
(Fig. 681); gaster with brown to dark brown cross-bands on TV and
TVII (Fig. 687)
41. obtusiclava Hayat
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—.Apex of clava normally and narrowly rounded, Fl nearly 2.Ox and F2
more than 2.Ox as long as broad (Fig. 691); forewing faintly infuscate
behind marginal vein [not shown in Fig. 693]; gaster with a narrow
band across base of TI and a distinct band each on TIV-VI, brown
to dark brown (Fig. 688). Host: aleyrodids.... 42. trivittata Hayat
45.Gaster dark brown with TI and Til, except sides, and TVII, pale yellow
to white. [Fl quadrate to broader than long and not more than 0.5x
of pedicel, Fig. 705; forewing infuscate behind marginal vein. Indian
specimen with a brownish cross-band on face above toruli.] Host:
diaspidid
43. elongata (Dozier)
—.Either gaster colour different or flagellar segments clearly much longer
than broad; forewing hyaline. Host: aleyrodids
46
46.Fl slightly to distinctly longer than broad (Fig. 694); gaster with TI
at base, and TV and TVI or only TVI, brown to dark brown; marginal
•
fringe 0.2-0.25x of wing width (Fig. 696); third valvula clearly
•
longer than 0.5x of second valvifer (Fig. 698)
t
44. udaipuriensis (Shafee)
<—.Fl quadrate or broader than long, and if slightly longer than broad,
then not more than 0.5x of pedicel (Figs 707, 715); gaster, except
TI which is faintly brown at base, not marked with brown; marginal
fringe at least O.33x of wing width; third valvula less than 0.5x of
i
second valvifer
47
47.Fl broader than long (Fig. 707) [Other details not known.]
45. I?] indica (Shafee)
—.Fl usually at least quadrate (Fig. 715)

46. lutea (Masi)

48.Fl distinctly shorter than pedicel and F2, and Fl and F2 individually
distinctly shorter than F3; Fl less than 2.Ox as long as broad (Figs
718, 723)
49
—.Fl not shorter than pedicel; if Fl and F2 individually shorter than F3,
then Fl not shorter than F2 and at least 2.Ox as long as broad (Figs
726, 732)
51
49.Marginal fringe of forewing not less than 0.5x of wing width. [Basal
cell with 2-4 setae (Fig. 721); third valvula about 0.5x of second
valvifer.]
47. perflava Hayat
—.Marginal fringe of forewing clearly shorter than 0.5x of wing width
50
50.Fl slightly longer than broad and about 0.5x of F2, or slightly longer
(Fig. 723); basal cell with 6 setae; body probably completely yellow
48. pseudococci (Agarwal)
—.Fl about 1.5x as long as broad or about 0.75x of F2; basal cell with
2 setae; body yellow, with anterior margin of mid lobe, propodeum,
and petiole brown, and TI of gaster with a dark brown band across
base
49. lipaleyrodis Krishnan & David
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51.Mid lobe with 4 setae; anterior pair of scutellar setae minute (Fig. 729);
Fl longer than pedicel and F2, F3 longer than F4 which is the
shortest segment (Fig. 726)
50. lahorensis (Howard)
—.Mid lobe with 8-10 setae; anterior pair of scutellar setae not minute,
normal (Figs 731,741); Fl not the longest segment, and F4 not
shorter than F3 (Figs 732, 737)
52
52.Mid lobe distinctly longer (Fig. 731); Fl and F2 individually shorter
or nearly subequal to F3, clava apparently 2-segmented (Fig. 732);
marginal fringe of forewing at least 0.33x of wing width, basal cell
with 2 setae (Fig. 735); third valvula nearly 0.5x of second valvifer
(Fig. 734)
51. macroptera Viggiani
—.Mid lobe normal, not distinctly longer (Fig. 741); F2 longer than Fl
andF3 individually; clava apparently 3-segmented (Fig. 737); marginal
fringe less than 0.25x of wing width, basal cell with 5-10 setae (Fig.
740); third valvula short, about 0.33x of second valvifer (Fig. 738)
52. confusa Hayat
1. Encarsia citrina (Craw) (Figs 446-451, 878, 889)
Coccophagus citrinus Craw, 1891: 25, 28. Female. U.S.A. San Gabriel Valley (Neotype,
USNM). Neotype selected and designated by DeBach & Rose, 1981: 671.
Encarsia citrina (Craw): Viggiani & Mazzone, 1979: 47.

[De Santis (1948), Ferriere (1965) and Hayat (1989a) should be consulted
for synonyms.]
Other citations. Howard, 1894a: 229, tax. Howard & Ashmead, 1896: 635,
Sri Lanka rec. Pruthi & Mani, 1945: 3, India rec, host, biol. Peck, 1963:
288-292, yellow and red scale aggregates, bibliography, catlg. Kaul &
Saraswat, 1974: 189, India rec. Mani, 1989: 1116, des. [All in Aspidiotiphagus].
Hayat, 1986b: 161, catlg. Hayat, 1989a: 27, India rec, tax., des.
Female. Length, about 0.5mm Body brown to dark brown; head mostly
pallid to yellow or light yellow brown; postocellar bars dark brown; mouth
margin, malar space and occiput from level of foramen downwards, brownish; most of mid lobe, scutellum and metanotum pale yellow; rest of
thoracic dorsum, pleura and ventre, and gaster brown to dark brown; distal
one or two terga of gaster pale brown with apex of TVII white; third valvula
dark brown; antenna pale yellow, lightly suffused brown on flagellum
distally; forewing infuscate behind marginal vein, otherwise hyaline; legs
pallid, lightly infuscate brown; hind coxae brown to dark brown; hind
femora brown in basal half or so.
Structural details as in figures, but the following may be noted: Eyes
with fine, minute setae. Antenna as in Fig. 446; length of flagellar segments
vary from slightly to distinctly longer than broad; F3 quadrate to slightly
longer than broad, but shorter than F4. Thorax as in Fig. 889. Wings as
in Figs 447 and 448; proximal seta on submarginal vein minute, sometimes
difficult to detect; marginal vein with 3-6, usually 4-5 setae; basal cell
with 2 setae. Hind tibia subequal in length to mid tibia. Petiole with distinct
sculpture (Fig. 889). Gaster with terga with wide-meshed reticulations on
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sides, smooth in middle; TII-VII with normal number of setae; ovipositor
not exserted; ovipositor at least a little longer than mid tibia (45.048.0:40.0-44.0); third valvula longer than 0.5x of second valvifer (Figs
449,450).
Male. Unknown.
Hosts.Aonidiella orientalis on Cocos nucifera; Aulacaspis tubercularis;
Cornuaspis beckii; Quadrasapidiotus perniciosus; indet. scales.
Distribution. India: Himachal Pradesh, Jammu & Kashmir, Karnataka.
(Sri Lanka; China; Cosmopolitan).
Material examined. See Hayat (1989a).
Additional material. INDIA: Kerala, Calicut, 2 IF, 31. xii. 1995, ex Aonidiella
orientalis on coconut, Cocos nucifera; Mini Kallil, received from IISR,
Calicut. Karnataka, Mercara, 2F, 12.ii.1964, on Citrus sp.; P.S. Rai; from
IARI collections, the specimens on two slides, det. as Casca chinensis
(IARI: NPC(E) HYM.131 and 132).
Comments. This is a well-known, cosmopolitan species, with a vast literature. Apart from biological differences, the species shows morphological variations especially in the relative dimensions of antennal segments.
It was placed in citrina-group (see key to species). This group appears
related to aurantii-group, from which it differs by the shape of the forewing, long marginal fringe, presence of a glabrous area on disc around
stigmal vein, and presence of a single seta on each side lobe.
2. Encarsia acaudaleyrodis Hayat (Figs 457-463, 862)
Encarsia acaudaleyrodis Hayat, 1976: 158, Female, male. India, Sardar Samund (ZSI),
not examined.
Other citations. Hayat, 1986b: 160, catlg. Hayat, 1989a: 28, des., tax.,
key. Mani, 1989: 1149, des. Krishnan & David, 1996: 18-19, des., host.
Female. Length, 0.47-0.63mm Body yellow; face, sides and ventre of
thorax and gaster paler; mouth margin reddish-brown; occiput with a faint
brown spot on each side of foramen; pronotal collar except middle, sides
of metanotum, and propodeum except in middle and distad of spiracles,
brownish; mid lobe yellow to anteriorly dusky; gaster yellow with TI
brownish, other terga, especially TVII, faintly dusky; antenna pallid, clava
yellow brown; wings hyaline; legs pallid.
Head dorsum nearly 3.Ox as broad as long; frontovertex about 2.Ox as
broad as long; POL equal to OOL; mouth fossa about 0.4x of frontovertex
width at anterior ocellus. Antenna as in Figs 457 and 458; Fl subequal
to or slightly shorter than F2; F3 subequal to or distinctly shorter than
F4. Thorax as in Fig. 461; each side lobe with 2 setae. Forewing as in
Fig. 462. Hindwing about 8.Ox as long as broad with marginal fringe at
least about 1.5x as long as wing width. Petiole plus gaster about as long
as head plus thorax; TII-VII with the usual number of setae; relative lengths
of ovipositor, third valvula, mid tibia and mid basitarsus as in Figs 459
and 460.
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Male. Length, 0.45-0.52mm Similar to female, except colour and
antennal structure. Head with brownish bands on sides of foramen; pronotum,
mid lobe except posteriorly, dark brown; gaster dark brown, last two terga
sometimes brownish yellow. Antenna as in Fig. 463.
Host. Acaudaleyrodes rhachipora on Lawsonia inermis, Prosopis juliflora,
and Tephrosia sp.
Distribution. India: Delhi, Rajasthan, Tamil Nadu.
Material examined. See Hayat (1976, 1989a).
Comments. E. acaudaleyrodis appears related to americana (DeBach &
Rose), basicincta Gahan and mineoi Viggiani. In mineoi, body completely
yellow except for dark clypeus; flagellar segments longer; mid tibial spur
0.5x of basitarsus; and ovipositor at most slightly longer than mid tibia.
E. americana has a pale yellow body; basitarsus of mid leg not longer than
following 3 segments combined or about 0.25x of mid tibia; spur about
0.5x of basitarsus; ovipositor shorter than mid tibia and basitarsus combined; and third valvula nearly as long as second valvifer. In basicincta,
gaster with a distinct dark brown cross-band at base; forewing narrow with
longer marginal fringe; flagellar segments relatively shorter (Fl hardly
longer than broad); and ovipositor about as in americana.
3. Encarsia aseta Hayat & Polaszek (Figs 452-456)
Encarsia aseta Hayat & Polaszek,1992: 107. Female. India, Nagpur (BMNH), paratype
in HC.

Female. Length, approx. 0.65mm Body pale yellow; tips of mandibles
pale reddish-brown; F6 pale brown.
Structural details as in figures, but the following may be noted: Mouth
fossa about 0.33x of frontovertex width. Mandibles with two teeth and a
truncation. Antenna as in Fig. 452; radicle a little less than 0.5x of scape,
a little longer than pedicel; Fl and F2 subequal in length, each shorter
than pedicel and F3 separately. Mid lobe without setae, each side lobe and
each axilla with one seta. Forewing as in Fig. 454. Hindwing about 9.Ox
as long as broad; marginal fringe 2.Ox as long as wing width; disc with
the usual line of setae distad of venation along anterior margin, and with
a few setae on disc. Setae on gasteral terga and relative lengths of ovipositor and mid tibia as in Figs 455 and 456.
Male. Unknown.
Host. Dialeurolonga elongata on Citrus sp.
Distribution India: Maharashtra.
Material examined. See Hayat & Polaszek (1992).
Comments. This species is close to acaudaleyrodis Hayat and mineoi
Viggiani (1982), but differs from these and other species ofparve//a-group,
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by the asetose mid lobe of mesoscutum. It differs from the above mentioned
two species in having the mid tibia 1.25x as long as ovipositor, third
valvula 0.66x of second valvifer, mid tibial spur 0.66x of basitarsus,
forewing disc sparsely setose, and radicle at least as long as pedicel. E.
mineoi has Fl distinctly shorter than F2, radicle shorter than pedicel,
ovipositor about as long as mid tibia, third valvula slightly more than 0.5x
of second valvifer, and forewing disc densely setose. In acaudaleyrodis,
mid tibia is shorter than ovipositor, third valvula slightly more than 0.5x
of second valvifer, mid tibial spur about 0.33x of basitarsus, forewing disc
relatively setose, and radicle shorter than pedicel.
4. Encarsia longifasciata

Subba Rao (Figs 464-469)

Encarsia longifasciata Subba Rao, 1984: 260. Female. India, Bangalore (BMNH).
Other citations. Hayat, 1986b: 162, catlg. Hayat, 1989a: 29, type, tax.,des.
Mani, 1989: 1469, des.
Female. Head dark brown with the usual pale lines; pronotum and mid
lobe except dusky sides and posterior margin, axillae, sides of propodeum,
prepectus and mesopleura, dark brown; each side lobe with a light brown
spot; gaster with brownish patches on each side of TI-VI; rest of body
pale yellow to white; antenna pale yellow with clava distally infuscate;
wings hyaline; legs pallid.
Structural details as in figures, but the following may be noted: Head,
in front view, about 1.5x as broad as high; eyes conspicuously setose, setae
thicker; setae on frontovertex dark and long. Antenna as in Fig. 465;
pedicel appears a little shorter than F1; F2 distinctly longer than F1; clava
2-segmented. Thorax as in Figs 464 and 468; mid lobe with fine, longitudinal reticulations on sides, otherwise smooth; axillae with hexagonal
cells; anterior pair of scutellar setae minute, not longer than half the length
of the seta on each axilla; setae on scutellum pale and difficult to see in
balsam; setae on pronotum, mid lobe and side lobes brownish. Forewing
as in Fig. 469. Hindwing with marginal fringe about 1.5x as long as wing
width. Gaster as in Fig. 464; TI-VII with 1 + 1, 1 + 1, 1 + 1, 1 + 1, 2+2, 1 + 1,
and 4 (pale) setae; relative lengths of ovipositor, third valvula and mid
tibia as in Figs 466 and 467.
Male. Unknown.
Host. Indet. blackfly on Murraya sp.
Distribution. India: Karnataka. (Pakistan; China; Taiwan).
Material examined. See Hayat (1989a).
Comments. This species is very distinctive by its colour, details of structure and setation. It has been recorded from Pakistan (Polaszek et al, 1992),
China (Viggiani & Ren, 1993) and Taiwan (Chou et al, 1996).
This species was placed by Hayat (1989a) in a separate group, the
longifasciata-group,
which also contains arabica Hayat (1989b).
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5. Encarsia albiscutellum longipalpa Hayat (Figs 470-477)
Encarsia albiscutellum longipalpa Hayat, 1989a: 34. Female, male. India, Aligarh
(BMNH), paratypes HC.

Female. Length, 0.70-0.87mm Body dark brown to blackish-brown;
ocellar triangle brown or yellow brown suffused with brown; scutellum
and apex of TVII of gaster white; third valvulae dark brown to black;
antenna yellow, with scape, pedicel and F4-6 infuscate brown; wings
hyaline, with some yellow tinge behind marginal vein in some wings; legs
pallid to white; mid coxae brown; hind coxae dark brown; fore coxae in
some specimens appear infuscate at base.
Frontovertex about 2.Ox as broad as dorsal eye width; mouth fossa
nearly 0.5x of frontovertex width; eyes with pale brown setae; setae on
frontovertex dark brown. Antenna as in Fig. 472; Fl subequal in length
to at most a quarter longer than pedicel; F4 partially separated from F5.
Thorax as in Fig. 475; mid lobe usually with 10 setae, occasionally 9, 11
or 12; each side lobe with 4 setae. Forewing as in Fig. 476; basal cell
with 2-4 setae, 9-10 setae on marginal vein; marginal fringe slightly longer
than one-sixth to slightly longer than one-fifth of wing width. Hindwing
nearly 6.Ox as long as broad; marginal fringe slightly to distinctly shorter
than wing width. Petiole plus gaster distinctly longer than thorax; TIIVII with the usual number of setae, TVII rarely with 5 setae; ovipositor
extends from base of gaster, and exserted at apex, exserted part, depending
on condition of gaster, one-sixth to one-fifth of gaster. Relative lengths
of ovipositor and mid tibia as in Figs 473 and 474.
Male. Length, 0.62-0.72mm Differs from the female in having the
scutellum brown to dark brown and hind femora and base of hind tibiae
brown. Antenna as in Fig. 477. Maxillary palp long, Fig. 471.
Hosts. Aleurolobus sp. on Eugenia jambolana; [with] Nipaecoccus sp. on
Casuarina equisetifolia.
Distribution. India: Tamil Nadu, Uttar Pradesh. (Taiwan).
Material examined. See Hayat (1989a).
Comments. This subspecies differs from albiscutellum (Girault), in having
10-12 setae on mid lobe, 2-4 setae in basal cell of the forewing, hyaline
forewing, and mid tibial spur somewhat shorter than basitarsus. It is very
close to nigrifemur (Girault), but this Javanese species has the scutellum
dark brown, coxae of all legs and hind femora dark brown, fore and mid
femora partly brown, third valvulae about 0.8x of second valvifer, and
flagellar segments distinctly longer (1.5x) than pedicel. [For further comments, see Hayat, 1989a.]
6. Encarsia clypealis (Silvestri) (Figs 478-487)
Prospaltella clypealis Silvestri, 1928: 28. Female. Indo-China, Coxon (Tonkino) (IEUN).
Encarsia clypealis (Silvestri): Viggiani & Mazzone, 1979: 45.
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Other citations. Smith, 1950: 8-10, India rec. Krishnamurti & Usman,
1954: 339, India rec. Flanders, 1969: 467-480, biol. contr., review of
Smith's work in India. Shafee, 1973b: 252, key. Husain & Agarwal, 1982a:
161, des.; all in Prospaltella. Hayat, 1986b: 161, catlg. Hayat, 1989a: 30,
tax., des., key. Krishnan & David, 1996: 15, des.
Female. Length, 0.80-0.92mm Body dark brown to nearly black, with
the usual pale lines on head; side lobes largely, scutellum, metanotum and
apex of TVII of gaster yellow to nearly white; third valvula at least in
distal half dark brown to black; antenna yellow, largely infuscate brown
on scape and pedicel; wings hyaline; legs whitish or pale yellow; coxae,
hind femora, basal 0.5-0.66x of fore and mid femora, dark brown; hind
tibiae in about basal 0.33x pale brown; fore and mid tibiae sometimes light
yellow brown in basal 0.5x or so.
Structural details as in figures. The distinguishing characters are the
relatively longer (in front view) head and narrower frontovertex; presence
of a 'tooth' on clypeus; elongated TVII of gaster; shorter F l ; hyaline
wings; and longer ovipositor.
Male. Similar to female, except scutellum also brown to dark brown.
Antenna as in Fig. 486; Fl and F2 united to form a large, oval structure.
Hosts.Aleurocanthus
inceratus; A. woglumi on Citrus sp.; Aleyrodes sp.;
indet. aleyrodids on citrus and Murraya; [?] Lepidosaphes beckii.
Distribution. India: Andhra Pradesh, Assam, Karnataka, Maharashtra,
Tamil Nadu, Uttar Pradesh. (Pakistan; Indo-China; Malaysia; introd. Mexico).
Material examined. See Hayat (1989a).
Comments. This well-known species can be identified with the help of
the illustrations and the key characters given here. It differs from the other
species of opulenta-group especially by the presence of triangular 'tooth'
on clypeus in both sexes, and the narrower frontovertex.
7. Encarsia opulenta (Silvestri)
Prospaltella opulenta Silvestri, 1928: 30. Female, male. Indo-China, Van Phu (Tonkino)
(IEUN), examined.
Encarsia opulenta (Silvestri): Viggiani & Mazzone, 1979: 45.

Other citations. Flanders, 1969: 467-480, India rec, biol. contr. Shafee,
1973b: 252, key.; in Prospaltella. Hayat, 1986b: 162, catlg. Hayat, 1989a:
31, tax., key.
This species was described in considerable details by Silvestri (1928).
I give here only a few characters to distinguish it from other species of
the group.
Female. Head testaceous yellow; occiput largely around foramen, and
post-ocellar bars, dark brown; vertex between ocelli and occiput above
brown; thorax dark brown, with side lobes paler; scutellum yellow; gaster
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dark brown with TVII yellow; apex of ovipositor dark brown; wings appear
hyaline; all coxae and hind femora dark brown, rest of legs pale.
Fl distinctly shorter than (ventral length of) pedicel (14.0:22.0) and
slightly longer than broad (17.0:14.0); F2 more than 2.Ox as long as Fl
(37.0:14.0) and 2.Ox as long as broad. Mid lobe with 10 setae. Forewing
basal cell with 4 setae. Mid tibial spur slightly shorter than basitarsus
(9.5:12.0). Ovipositor 2.2x as long as mid tibia (85.0:38.0); third valvula
0.66x of second valvifer (34.0:51.0).
Male. Colour about as in female. Scape pale, pedicel and flagellum
dark brown. Antenna about as in E. clypealis: Fl and F2 fused and larger.
Hosts.[^Aleurocanthus woglumi. [Type material reared from.,4. inceratus.]
Distribution. [?]India: 'between Delhi and Himalayan mountains', vicinity of Saharanpur [Uttar Pradesh] (Flanders, 1969). (Pakistan; Indo-China;
Malaysia; Mexico; Barbados; Jamaica; Caiman.)
Material examined. See under citation above, and also Hayat (1989a).
I have not seen any material of this species from India.
Comments. P. opulenta: I have examined two female and one male (on
two slides) 'syntypes' of this species (IEUN).
This species was placed in the wrong key couplet by me (Hayat, 1989a:
key couplet 12), whereas it is very near ishii (Hayat, 1989a: key couplet
10) in having gaster, except TVII, completely dark brown as originally
described. It thus appears that this species was probably misidentified in
the literature. In the figure given by Grissell (1979) and the specimens
from Bahamas have TI and Til of gaster yellow. Also the specimens with
pale bases of gasters were reared from A. woglumi. It is, therefore, very
likely that the earlier records of opulenta from India (and elsewhere) may
prove to be misidentifications for some other species.
I have, therefore, given here a brief diagnosis in order to correct the
errors that have crept in in my 1989 paper. As I have had no opportunity
to study the Indian material bred from A. woglumi, and as the host for
the types of opulenta was A. inceratus, I consider the earlier record of
this species from India as doubtful.
8. Encarsia eurystoma sp. nov. (Figs 495-498)
Female. Length, 0.60-0.70mm Head yellow to white on face, frons
light brown above toruli, post-ocellar bars and occiput largely dark brown;
thorax and gaster dark brown, with most of mid lobe and side lobes orange
yellow to yellow-brown; scutellum white; TI and Til, except sides narrowly, and apex of TVII, white; antenna pale yellow; forewing with a light
infuscation behind marginal vein; legs pallid to white.
Structural details as in figures, but the following may be noted: Mouth
fossa width slightly more than malar space length. Mandible (Fig. 496)
with a small pointed tooth and two blunt teeth. Antenna (Fig. 495), with
relative lengths of funicle segments slightly variable; Fl quadrate to
slightly longer than broad.
Mid lobe with 10 setae and each side lobe with 4 setae. Forewing 2.42.5x as long as broad; marginal fringe 0.20-0.24x of wing width; venation
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and setation as in Fig. 497. Hindwing nearly 7.Ox as long as broad; marginal
fringe slightly longer (1.18x) than wing width.
Gaster with setae on TI-VII normal; distance between sub-median pair
of setae on TV greater than that between sub-median pair on TVI; ovipositor nearly 2.Ox (1.86-1.95x) as long as mid tibia; third valvula 0.580.62x of second valvifer.
Male. Length, 0.5-0.6mm Similar to female in colour, except gaster
completely dark brown and hind coxae pale brown in about basal half.
Antenna as in Fig. 498; apparently 7-segmented; scape with a line of long,
distally curved setae.
Host. Indet. aleyrodids on Murraya koenigii.
Distribution. India: Andhra Pradesh.
Material examined. HOLOTYPE, female (on slide, 331.E), 7F, 8M
PARATYPES, (332E, 335E, and two cards), INDIA: Andhra Pradesh,
Guntur, ix.1994, ex aleyrodids, on Murraya koenigii; M. Hayat. Holotype
in BMNH.
Comments. E. eurystoma sp. nov. is apparently very close to terebrator
and punicae sp. nov., but differs from these in the relative lengths of the
ovipositor and mid tibia, and mainly by the broad mouth fossa. The males
of this species differ from those of punicae in having a broad mouth fossa
and in the relatively longer flagellar segments.
ETYMOLOGY: Greek; eury = broad and stoma = mouth, and refers to the
broad mouth fossa.
9. Encarsia longicauda Hayat (Figs 7, 488-494)
Encarsia longicauda Hayat, 1989a: 33. Female, male. India, Sri Rangam (BMNH),
paratypes in HC.

Female. Length, 0.55-0.87 mm Body (Fig. 488) pale to golden yellow;
a faint brown spot in center of mouth margin,and face above toruli sometimes with an indefinite pale brown cross-band; most of occiput, pronotum,
anterior margin of mid lobe, propodeum, mesopleura, petiole, a cross-band
at base or whole of TI, most of" Till, TIV-VI, and at least distal half of
third valvulae brown to dark brown; sometimes only Til yellow; TVII
always pale yellow to white; antenna pale yellow, F4-6 yellow brown;
wings hyaline; legs pallid with hind coxae occasionally partly brown.
Head in front view as in Fig. 490; eyes distinctly setose. Antenna as
in Fig. 489. Thorax as in Fig. 488; mid lobe usually with 8 setae, rarely
10. Forewing as in Fig. 493; basal cell with 1-3 setae, usually only 2;
marginal vein with 7-9 setae; marginal fringe 0.20x to slightly less than
0.25x of wing width. Hindwing about 7.Ox as long as broad; marginal fringe
slightly shorter than to as long as wing width. Petiole plus gaster longer
than thorax (Fig. 488); TII-VII with usual number of setae; ovipositor from
slightly shorter to a little longer than mid tibia and tarsus combined (20.024.0:21.0-25.0, Figs 491, 492).
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Male. Length, 0.50-0.62 mm Body brown to dark brown; frontovertex
and face yellow; mid lobe varying from brown to brown with sides and
posterior third yellow; scutellum brown or pale brown. Antenna as in Fig.
494; Fl slightly to distinctly broader than F2 and about as long as broad
to slightly longer than broad, but always shorter than F2; F5 and F6
partially separated.
Host. Indet. aleyrodids on Tephrosia purpurea and indet. plants.
Distribution. India: Andhra Pradesh, Rajasthan, Tamil Nadu.
Material examined. See Hayat (1989a).
Additional material. INDIA: Andhra Pradesh, Visakhapatnam, 12F, 2M,
ix.1994, ex indet. aleyrodids, on Tephrosia purpurea; M. Hayat.
Comments. E. longicauda is close to terebrator and punicae sp. nov., but
differs from these species in having hyaline forewings, completely pale
TVII of gaster and in the relative lengths of the flagellar segments, ovipositor
and mid tibia.
10. Encarsia bangalorensis Hayat (Figs 509-514)
Encarsia bangalorensis Hayat, 1989a: 35. Female. India, Bangalore (BMNH)

Female. Length, approx. 0.70mm Frontovertex (Fig. 509) brown with
dusky or yellow-brown on sides of ocelli; face, malar space and occiput
dark brown; pronotum, axillae and propodeum dark brown; mid lobe
anteriorly dark brown, gradually becomming brownish yellow posteriorly;
side lobes pale yellow brown; scutellum and metanotum yellow; pleura
mostly and petiole dark brown; gaster with TI brown especially on sides,
Til and Till yellow, IV-VII dark brown; third valvulae blackish; antenna
yellow, distal segments of flagellum dusky; forewing subhyaline, faintly
infuscate in basal third; legs pallid, only hind coxae in basal half pale
brown.
Structural details as in figures, but the following may be noted: Head
in front view broader than high (17.75:13.0); POL about equal to OOL;
mouth fossa less than 0.5x of frontovertex width (10.0:23.0); eyes with
prominent setae. Antenna as in Fig. 512. Wings as in Figs 513 and 514;
left forewing with 8 setae on marginal vein. Hind tibia subequal in length
to mid tibia (29.0:31.0). Petiole plus gaster slightly longer than head plus
thorax (Fig. 509); third valvula about 0.66x of second valvifer. Relative
lengths of ovipositor and mid tibia as in Figs 510 and 511.
Male. Unknown.
Host. Unknown.
Distribution. India: Karnataka.
Material examined. See Hayat (1989a).
Comments. This species is apparently close to E. longicauda, but differs
from that species on the characters given in the key.
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terebrator (Shafee) (Figs 499-504)

Prospaltella terebrator Shafee, 1974a: 36. Female, male. India, Guntur (ZDAMU, lost),
paratypes examined, see Hayat, 1989a.
Encarsia terebrator (Shafee): Hayat, 1986b: 163, catlg.

Other citations. Hayat, 1989a: 32, tax., des., key.
Female. Head and thorax yellow; pronotum except yellow distal 0.4x
of collar, dark brown; anterior margin of mid lobe, axillae and propodeum,
brown; petiole pale brown; gaster (described as) brownish, except basal
four terga which are yellow; third valvulae and distal third or so of second
valvifers dark brown; forewing with a more or less distinct infuscation
behind marginal vein; legs pallid.
Structural details as in figures, but the following may be noted: antenna
with F2 2.Ox as long as broad, F4 partially separated from F5 so that the
clava may appear 2-segmented (Fig. 499). Thorax and details of forewings
as in Figs 504 and 502; forewing about 2.5x as long as broad; marginal
fringe one-eighth to one-seventh of wing width. Gaster as long as head
plus thorax. Relative lengths of ovipositor, third valvula, mid tibia and
tarsus as in Figs 500 and 501.
Male. The specimens located in Shafee's collection and considered here
as probable paratypes, are unfit for study, except that the antennae can
be seen, and these agree with the figure of the antenna given by Shafee
(1974a): Fl longer than pedicel, Fl-3 nearly subequal in length, and clava
3-segmented.
Host. Indet. aleyrodids.
Distribution. India: Andhra Pradesh.
Material examined. See under 'comments'.
Comments. The holotype was not found in the collection left by the Late
Dr Shafee, and is presumably lost. The two slides examined by me (Hayat,
1989a) were re-examined. I found 7F and 2M specimens in a vial in alcohol.
The specimens have become transparent, but are now mounted on a slide
in balsam. These could be the paratypes of terebrator as the vial has No.37
written on the stopper. This number is also found written on the paratype
slides.
This species is apparently very close to opulenta but differs in having
basal four terga of gaster yellow.
12. Encarsia punicae sp. nov. (Figs 505-508)
Female. Length, 0.65mm Frontovertex and face whitish to pale yellow,
with light brown above toruli; occiput from level of foramen above and
postocellar bars brown; thorax dark brown, most of mid lobe infuscate
brown to orange brown anteriorly, side lobes yellowish; axillae yellow
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brown anteriorly; scutellum white; metanotum and propodeum in middle,
yellow; gaster dark brown with TI and Til except sides, yellow; apex of
TVII white; antenna pallid; forewing lightly infuscate behind marginal
vein; legs, including coxae, white.
Structurally similar to longicauda, but the following may be noted:
Mandible with three small teeth (Fig. 508). Antenna (Fig. 507) with Fl
quadrate. Mid lobe and each side lobe with 10 and 3-4 setae respectively.
Forewing 2.4x as long as broad; marginal fringe slightly less than 0.25x
of wing width; basal cell with one seta; stigmal vein as in Fig. 506.
Hindwing slightly more than 6.5x as long as broad; marginal fringe slightly
longer than wing width. Gasteral terga with the usual number of setae,
TVII with 4 setae; distance between submedian pair of setae on TV greater
than that between submedian pair of setae on TVI; ovipositor 1.75x as long
as mid tibia; third valvula 0.66x of second valvifer.
Male. Similar to female except in colour and antennae. Vertex orange
yellow; frons orange brown; face and malar space nearly white; postocellar bars and occiput largely dark brown; thorax and gaster dark brown;
mid lobe anteriorly to nearly wholly dark brown with orange sides and
apex; side lobes except expanded part, orange; scutellum white; antenna
pale yellow with sensilla brown; wings hyaline; legs white.
Antenna as in Fig. 505; scape with a line of long, distally curved setae
in a groove on ventral side; clava not clearly divided.
Host. Indet. aleyrodids [probably Siphoninus phillyreae] on pomegranate,
Punica granatum.
Distribution. India: Karnataka.
Material examined. HOLOTYPE, female (on slide, 301E), 11M, PARATYPES,
INDIA: Karnataka, Hessaraghatta, ii.1990, IIHR coll. 39. HE.21488, ex
pomegranate whitefly. Also 5M with same data as holotype, but not designated
as types. Types in BMNH.
Comments. Because of similar body colour, E. punicae was initially
confused for terebrator. It differs from Shafee's species in the relative
lengths of the ovipositor and mid tibia, and in the male by the presence
of a line of long, distally curved setae on the scape. Among the Indian
species, similar arrangement of setae on the male scape is found in only
one other species being described here (see under eurystoma sp. nov.), but
the females of that species are quite different from those of punicae.
It is very likely that the material bred from Siphoninus phyllyreae and
recorded under the name Encarsia sp. (o/7«/e«/a-group) by Mani &
Krishnamoorthy (1995) belongs to this species.
ETYMOLOGY. The specific name is derived from the generic name of
the host plant.
13. Encarsia inaron (Walker) (Figs 515-522)
Aphelmus Inaron Walker, 1839: 10. Female. England (Haliday coll. Dublin) [Lectotype
selected and designated by Graham, 1976: 142.], not examined.
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Encarsia inaron (Walker): Graham, 1976: 142.
Encarsia brassicae Shafee & Darvas, 1984: 29. Female. Hungary Budapest (7ZDAMU),
SYN. NOV.

Other citations. Azim & Shafee, 1980: 337, Trichaporus partenopeus,
India rec. Hayat, 1981: 465, India rec. Hayat, 1986b: 161, catlg. Mani,
1989: 1150, as incertae sedis. Hayat, 1989a: 64, tax., des., key. Polaszek
et al, 1992: 383-384, tax. Mani & Krishnamoorthy, 1995: 31-34, host.
Female. Length, 0.60-0.70mm Head and thorax dark brown to black;
head with the usual pale lines; mid lobe and scutellum with pale lines as
in gunturensis; mouth margin and malar space darker than face; side lobes
brown; petiole, and TI of gaster narrowly across base, dark brown; sides
of gaster up to cereal plates with varying amounts of brown to dark brown,
and TV and VI and sometimes also IV, except in middle third, brown to
dark brown; ovipositor pallid; antennae pale yellow brown; scape largely,
pedicel and clava infuscate brown; wings hyaline; forewing infuscate
behind submarginal vein, the infuscation getting pale behind marginal
vein, or most of the disc except basal cell, hyaline; legs yellow with femora
and tibiae lightly suffused with brown; base of hind coxae brown. Setae
on head and thoracic dorsum dark brown; setae on eyes brown.
Structural details as in figures, but the following may be noted: Dimensions of antennal segments variable (Figs 515, 516); pedicel at least
a little shorter than Fl (13.0-15.0:15.0-17.0, in one specimen 15.0:21.0);
Fl from about 2.Ox to 3.Ox as long as broad, subequal in length to or
slightly shorter than F2, the latter a little shorter to a little longer than
F3. Mid lobe with 8-10 setae. Forewing (Fig. 521) 2.33-2.50x as long as
broad; basal cell with 5-8 setae; marginal vein with 7-9 setae; marginal
fringe at most about 0.2x of wing width. Hindwing 7.0-8.Ox as long as
broad; marginal fringe as long as to a little longer than (1.16-1.20x) wing
width. Mid tibial spur at most 0.5x of basitarsus (Fig. 522); hind tibia
subequal in length to mid tibia. Petiole plus gaster slightly longer than
thorax (18.0-20.0:17.0-19.0); TI-IV each with 2-3+2-3 setae, TV-VII with
3+2+3, 2+2+2, and 4 setae; ovipositor shorter and third valvula usually
less than 0.5x of second valvifer; relative lengths of ovipositor and mid
tibia as in Figs 517 and 518.
Male. Not described.
Host. Indet. aleyrodids; Siphoninus phillyreae on pomegranate, Punica
granatum; unknown for material recorded earlier by Hayat (1981, 1989a).
Distribution. India: Assam, Karnataka, Maharashtra, Uttar Pradesh.
(Palaearctic).
Material examined. See Hayat (1981, 1989a).
Additional material. INDIA: Assam (no other data), 6F, 2M, S. Singh.
Comments. I could not locate the types of E. brassicae in Shafee's
collections, but found 5F and 3M in a vial in alcohol (now mounted on
a slide by me), labelled 'A. brass, paraz. I. Julia 1983.viii. 1'. These
specimens agree with the description of brassicae and are conspecific with
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inaron, and may possibly be part of the specimens on which the original
description of the species was based.
E. inaron is a well known species and needs no further comments. It
differs from azimi and gunturensis by the characters given in the key.
Further, comments on the synonymies of this species were given by Polaszek
et al (1992).
14. Encarsia gunturensis (Azim & Shafee) (Figs 523-529)
Trichaporus gunturensis Azim & Shafee, 1980: 337. Female, male. India, Guntur,
Budampadu (ZDAMU), examined.
Encarsia gunturensis (Azim & Shafee): Hayat, 1986b: 161.
I

Other citation. Hayat, 1989a: 61, tax., des., key.
Female. Length, 0.45-0.62mm Head pale yellow with pale brown suffusions; post-ocellar bars dark brown; mouth margin, malar space and
occiput below, dark brown or reddish brown; thorax dark to reddish brown,
with side lobes, metanotum, and sometimes narrow lines on mid lobe and
scutellum (lightly stippled areas in Fig. 523) pale to yellow brown; propodeum,
petiole, TI narrowly across base, and sides of TI-VI, brown to dark brown;
TV and VI partly or completely pale brown to brown; rest of gaster pallid
to nearly white; antenna pallid with distal half or so of scape on dorsal
surface, pedicel, F5 and F6, pale brown; wings hyaline or subhyaline, with
a faint infuscation behind submarginal vein; legs pallid, hind coxae dark
brown, fore and mid coxae brown, hind femora may be lightly infuscate
brown. Setae on head and thoracic dorsum brown to dark brown, clearly
visible in balsam.
Structural details as in figures, but the following may be noted: Frontovertex
about 1.5x as broad as long and broader than 0.5x of head width; mouth
fossa less than O.33x of frontovertex width (Fig. 527); eyes with fine, pale
setae. Antenna as in Fig. 524; Fl shorter than both pedicel and F2 and
less than 2.Ox of its own width; F2 from nearly 2.Ox to 2.5x as long as
broad, generally a little longer than F3; or F2-4 subequal in length. Mid
lobe with 8-10 setae; setae on thorax and the 2 setae on each side of
propodeum longer. Forewing about 2.5x as long as broad; basal cell with
4-6 setae; marginal vein with 6-7 setae; marginal fringe slightly longer
than 0.25x to nearly 0.33x of wing width. Hindwing about 7.Ox as long
as broad; marginal fringe 1.5x as long as wing width. Petiole plus gaster
about as long as head plus thorax; setae on TI-VII appear variable, but
2 on each side of TI-V, TV with a pair in middle, TVI with 6 (1+2+2+1)
and TVII with 4-6 setae; occasionally 3 smaller setae on each side of TIV, and also additional setae on each side; relative lengths of ovipositor,
third valvula and mid tibia as in Figs 525 and 526.
Male. Length, 0.45-0.50mm Similar to female in colour and other
details, except gaster completely dark brown. Antenna as in Fig. 529;
pedicel shorter than Fl which is subequal to or rarely distinctly shorter
than F2.
Hosts. Indet. aleyrodids.
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Distribution. India: Andhra Pradesh, Tamil Nadu, Uttar Pradesh.
Material examined. See Hayat (1989a).
Additional material. INDIA: Tamil Nadu, Mahabalipuram, IF, 16.ii.1993;
S.B. Zeya.
Comments. T. gunturensis: The holotype was in a vial in alcohol. It bears
an unpublished name, but I have no doubt of its being the holotype as the
other data agree with that given in the original description. I have now
mounted it on a slide in balsam. The slide carries the original label in
Shafee's handwriting. Also a paratype female on slide examined by me
(Hayat, 1989a) and parts of a male on slide bearing an unpublished name
as the holotype. All these bear Shafee's reference no. 170A.
E. gunturensis is close to azimi but differs by the characters given in
the key.
15. Encarsia azimi Hayat (Figs 530-535)
Trichaporus indicus Azim & Shafee, 1980: 335. Female. India, Ootacamund [=Udagamandalam] (ZDAMU), examined. Preoccupied by P. indica Shafee, 1973b.
Encarsia azimi Hayat, 1986b: 160. Replacement name for indicus Azim & Shafee.
Encarsia adrianae Lopez-Avila, 1987: 425. Female, male. Descendents of specimens
from Rawalpindi, Pakistan (BMNH), not examined. SYN. NOV.

Other citations. Hayat, 1989a: 62, 131, tax., des., key. Polaszek et al,
1992: 381, tax., hosts.
Female. Length, 0.42-0.67mm Paler in colour compared to gunturensis;
frontovertex and occiput above foramen pale yellow; occiput below and
thorax largely yellow brown; pronotum and axillae a little darker in some
specimens; gaster and ovipositor white except TI narrowly across base,
and petiole dark brown; antenna pallid with pedicel and clava pale brown;
wings hyaline or subhyaline, with infuscation behind submarginal vein;
legs pallid to white, hind coxae rarely brown at base. Some specimens,
especially fresh material, have frontovertex, occiput above, face and mesothorax
largely orange or reddish brown; rarely thorax as dark as in gunturensis.
Setae on head and thoracic dorsum pale, not clearly visible in balsam.
Structural details as in figures, but the following may be noted: Antenna
with flagellar segments longer, Fl usually at least 1.5x as long as broad
and usually distinctly shorter than pedicel; F2 subequal in length to or
slightly shorter than, F3 (Fig. 530). Thorax as in gunturensis, but mid lobe
usually with 8 setae. Forewing (Fig. 534) basal cell with 3-6 setae; marginal
vein with 5-7 setae; marginal fringe O.33x to slightly less than 0.5x of
wing width. Gaster with setae on TI-VII usually with 2+2, 2+2, 2+2, 2+2,
1+2+1, 2+2, and 6; relative lengths of ovipositor, third valvula and mid
tibia as in Figs 532 and 533.
Male. Unknown for the Indian material, but described by Lopez- Avila
(1987) for the material originating in Pakistan.
Hosts. Indet. aleyrodids on Nerium sp.; [?]Thrips tabaci.
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Distribution. India: Karnataka, Tamil Nadu, Uttar Pradesh. (Pakistan;
Taiwan; lab. culture U.K.)
Material examined. See Hayat (1989a).
Comments. The holotype has been examined. It was in a vial in alcohol
with data as in the original publication, but bears the name 'Encarsia
indica', whereas it was published under the generic name Trichaporus. I
have now mounted this specimen on a slide in balsam. The two slides
containing parts of a paratype and examined earlier by me (Hayat, 1989a)
are re-examined.
I have not seen the types of adrianae, but have examined specimens
originating from the same source as the types. I have (Hayat, 1989a)
already indicated the possibility of adrianae being a synonym of azimi,
and this view is now implemented.
E. reticulata Rivney (in Rivney & Gerling, 1987) may be another
synonym of azimi, but a final opinion is deferred till study of the types.
E. azimi is very close to gunturensis, but differs mainly by the characters given in the key.
16. Encarsia brevivena Hayat (Figs 536-540)
Encarsia brevivena Hayat, 1989a: 65. Female. India, Elephanta Caves off Bombay =
Mumbai (BMNH).

Other citations. Polaszek et al, 1992: 381, tax., host.
Female. Length, 0.67mm Head and thorax reddish brown to dark brown;
head with the usual pale lines and distinct post-ocellar bars; side lobes
and mid lobe posteriorly yellow brown; petiole, TI of gaster narrowly
across base and sides of gaster narrowly from base to cereal plates, dark
brown; TV and VI pale brown, otherwise gaster white; antenna pallid with
clava infuscate brown; wings hyaline; legs pallid, hind coxae, except
apices, dark brown.
Frontovertex broader than 0.5x of head width (11.0:17.75); POL nearly
equal to OOL; eyes with fine, pale setae, each about as long as an ommatidium.
Antenna as in Fig. 540. Thoracic dorsum as in Fig. 536. Forewing as in
Fig. 537; length of venation about half length of wing; setae of marginal
fringe distad of venation only slightly shorter than those on (anterior
margin of) marginal vein; marginal fringe about 0.5x of wing width. Petiole
plus gaster 1.5x as long as thorax; terga with normal number of setae,
except TVI with 1+2+2+1 setae; relative lengths of ovipositor, third valvula
and mid tibia as in Figs 538 and 539.
Male. Unknown.
Hosts. Bemisia tabaci; Lipaleyrodes sp. on Vernonia sp.
Distribution. India: Maharashtra, Tamil Nadu.
Material examined. See Hayat (1989a). No further material was collected.
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Comments. This species is very close to E. japonica Viggiani (1981b)
and might be mistaken for that species. However, it differs from the
Japanese species in having 10 setae on mid lobe, less elongate flagellar
segments, and Fl shorter than pedicel. In japonica, mid lobe with 4, rarely
6, setae; flagellar segments very long, F2 onwards each at least 3.Ox as
long as broad; and Fl at least as long as pedicel, usually longer. The body
colour is dark brown to black and TV-VII or V and VI black.
17. Encarsia dialeurodis Hayat (Figs 541-546).
Encarsia dialeurodis Hayat, 1989a: 75. Female. Pakistan, Multan (BMNH).

Female. Length, 0.65-0.87mm Body pale lemon yellow; facial area pale
orange yellow; petiole and TI of gaster each with a brownish cross-band;
a brownish patch in center covering TIV and V; antenna pale yellow,
flagellum very light brown; wings hyaline; legs pallid, paler than body.
In smaller specimens, the median spot sometimes very faint.
Structural details as in figures, but the following may be noted: POL
at least a little less than OOL; mouth fossa about 0.5x of frontovertex
width. Antenna as in Fig. 542; Fl longer than pedicel, but may be shorter
than F2, the latter subequal in length to F3. Thorax as in Fig. 541; mid
lobe with 6-8 setae; each side lobe with 3 setae. Forewing (Fig. 544) basal
cell with 6-15 setae; marginal vein with 7-10 setae; marginal fringe 0.25x
or slightly longer, than wing width. Hindwing 8.5-9.Ox as long as broad;
marginal fringe 1.2x as long as wing width. Mid tibial spur varying from
just a little over 0.5x to 0.66x of mid basitarsus. Petiole plus gaster longer
than thorax (Fig. 541); TVI with 6 (1 + 1+2+1 + 1) setae, other terga with
the usual number of setae; relative lengths of ovipositor, third valvula,
mid tibia and mid basitarsus as in Figs 545 and 546.
Male. The 5 males, collected along with females of this species and
transvena from the same host and locality, are tentatively assigned to this
species as these males differ from the males of transvena bred from the
same host, mainly in body colour.
Body dorsally mainly orange, paler on sides, with more or less distinct
brownish in ocellar triangle, sides of occipital foramen, anterior margin
of mid lobe, a patch on each axilla, just mesad of propodeal spiracles,
petiole and on gastral terga. Otherwise, structurally similar to males of
transvena, and may be difficult to separate from males of that species.
Hosts. Indet. aleyrodids [presumably Dialeurodes sp.] on Ficus religiosa.
(Dialeurodes sp. in Pakistan).
Distribution. India: Uttar Pradesh. (Pakistan).
Material examined. See Hayat (1989a).
Additional material. INDIA: Uttar Pradesh, Aligarh, 43F, 5M, x.1994,
ex indet. aleyrodids on Ficus religiosa; M. Hayat.
Comments. This species is close to strenua, muliyali and protransvena,
but differs from all these species by the relatively shorter third valvulae
which are subequal to mid basitarsus. It differs from transvena on the
characters given in the key.
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18. Encarsia muliyali Mani (Figs 557-562)
Encarsia muliyali Mani, 1941: 35. Female. India, Cuttack (IARI).
Encarsia ochai Viggiani, 1981b: 63. Female. Thailand, Kanchanaburi (IEUN). Synonymy by Hayat, 1989a: 74.

Other citations. Mahmood, 1955: 28, rec. Butani, 1958: 274, host. Hayat,
1986b: 162, catlg. Hayat, 1989a: 74, type, tax.,des., key. Mani, 1989: 1145,
des.
Female. Body yellow with only the pronotal collar on sides brownish;
antennae and legs pale; wings hyaline.
Mandible with two teeth and a truncation. Antenna as in Fig. 557.
Thoracic dorsum as in Fig. 560; mid lobe with 10 setae; placoid sensilla
on scutellum placed close to each other; distance between anterior pair
of scutellar setae less than that between the posterior pair. Forewing (Fig.
561) long with marginal fringe about 0.33x of wing width; basal cell with
10-12 setae. Gaster TVII conical, about 1.33x as broad as long; relative
lengths of ovipositor, third valvula and mid tibia as in Figs 558 and 559.
Male. Unknown.
Host. Aleurolobus barodensis on sugar cane.
Distribution. India: Orissa, Uttar Pradesh. (Thailand).
Material examined. See Hayat (1989a).
Comments. This species remained taxonomically unrecognizable till Hayat
(1989a) studied the holotype and described it. It is apparently related to
longivalvula Viggiani, from which it differs by the 3-segmented clava,
presence of greater number of setae in basal cell of forewing and on mid
lobe, and in the relative lengths of the second valvifer and third valvula.
19. Encarsia transvena (Timberlake) (Figs 547-556)
Prospaltella transvena Timberlake, 1926: 312. Female, male. U.S.A., Hawaii, Honolulu
(BPBM), not examined.
Prospaltella sublutea Silvestri, 1931b: 20. Female. Somalia (IEUN). Synonymy by
Gerling & Rivney, in Viggiani, 1985a: 90.
Prospaltella bemisiae Ishii, 1938: 30. Female. Japan. Synonymy by Polaszek et al, 1992:
388.
Prospaltella flava Shafee, 1973b: 254. Female. India, Aligarh (ZDAMU), examined.
Preoccupied by E. flava (Compere, 1936). Synonymy by Hayat, 1989a: 71.
Encarsia shafeei Hayat, 1986b: 163. Replacement name for flava Shafee. Synonymy
by Hayat, 1989a: 71-72.
Encarsia transvena (Timberlake): Gerling & Rivney, in Viggiani, 1985a: 90.

Other citations. Lai, 1980: 557, rec, P. flava, host. Hayat, 1989a: 7172, tax., des., key. Kapadia & Puri, 1990: 235-239, biol. Polaszek et ah
1992: 388-389, tax., host, distr. Krishnan & David, 1996: 16, des., hosts,
India rec.
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Female. Length, 0.45-0.70mm Body pale yellow to golden or lemon
yellow, face pallid; rarely pronotal collar, anterior margin of mid lobe,
axillae, sides of propodeum mesad of spiracles, petiole and TI of gaster
narrowly across base, brown; TIV and TV very rarely with brown bands;
ovipositor pallid; antenna with scape white, pedicel and flagellum pale
yellow, clava lightly infuscate brown; wings hyaline, forewing with a light
infuscation behind submarginal vein; legs pallid. Setae, including those
on eyes, pale and not clearly visible in balsam.
Frontovertex broader than 0.5x of head width (9.0-10.0:15.0-17.5);
ocelli in about a right-angled triangle or with apical angle slightly obtuse;
POL less than OOL. Antenna (Fig. 549) apparently variable; pedicel and
Fl usually subequal in length, but rarely Fl slightly shorter; Fl usually
more than 2.Ox as long as broad, rarely less than 2.Ox (Fig. 549), usually
a little shorter than or subequal in length to F2, rarely slightly longer than
F2; clava at least as long as funicle. Thorax as in Figs 547 and 548; mid
lobe with 8 setae, rarely 9 or 10. Forewing (Figs 554, 555) usually slightly
less than 3.Ox as long as broad; basal cell with 4-11 setae; marginal vein
with 6-9 setae; marginal fringe 0.33x to slightly less than 0.5x of wing
width. Hindwing 8.0-10.Ox as long as broad; marginal fringe 1.5-2.Ox of
wing width. Mid tibial spur slightly more than 0.5x to about 0.66x of
mid basitarsus; hind tibia subequal in length to mid tibia. Petiole plus
gaster about 1.5x as long as thorax, but varies depending on condition of
gaster (16.5-24.5:11.0-15.75); TI-VII with the usual number of setae;
relative lengths of ovipositor, third valvula, mid tibia and mid basitarsus:
43.0-57.0:13.0-17.0:45.0-60.0:15.0-19.5; Figs 550 and 551.
Male. Length,0.43-0.60mm Similar to female except body darker yellow
in colour; pronotal collar, anterior margin of mid lobe and axillae brown;
gaster dorsum only or wholly brown to dark brown. Antenna as in Fig.
556.
Hosts. Acaudaleyrod.es rhachipora on Prosopis juliflora; Aleurolobus sp.
near niloticus on Dalbergia sissoo; Bemisia tabaci on Solarium melongena
and cotton; Trialeurodes ricini on Phyllanthus acidus; indet. aleyrodids
[probably Dialeurodes sp.] on Ficus religiosa; indet. aleyrodids on Gardinia
sp., 'tulsi'. [?]coccids.
Distribution. India: Bihar, Delhi, Goa, Karnataka, Kerala, Maharashtra,
Orissa, Rajasthan, Tamil Nadu, Uttar Pradesh, West Bangal. (Pakistan;
China; Indonesia; Sri Lanka; Niger; Africa; Cape Verde, Japan; Hawaii).
Material examined. See Hayat (1989a).
Additional material. INDIA: Bihar, Gaya, Divizen, 6F, 22.x.1992, S.B.
Zeya. Tamil Nadu, Villupuram, 2F, 19.ii.1993, S.B. Zeya; Coimbatore,
CCRI, 10F, ex B. tabaci on cotton; Madras [=Chennai], 4F, ex B. tabaci,
on egg-plant, Solarium melongena, received from Baskaran of Annamalai
Univ. Kerala, Kottayam, Changalam, 40F, 1M, 26.ii.1993, S.B. Zeya &
S.I. Kazmi; Munnar, IF, 24.ii. 1993, S.B. Zeya. Orissa, Puri, Sakigopal,
IF, 19.ii. 1994, S.B. Zeya; Puri, Balugaon, IF, 21.ii.1994, S.B. Zeya.
Goa, on way to Vasco-da-Gama, IF, 21 .xii.1988, M. Hayat. Uttar Pradesh,
Aligarh, 2F, x.1994, ex indet.aleyrodids [probably Dialeurodes sp.] on
Ficus religiosa, M. Hayat; 2F, 1M, x.1995, ex indet. aleyrodids on 'tulsi',
M. Hayat.

Encarsia

207

Comments. P. flava Shafee: The holotype and parts of paratype are reexamined (Hayat, 1989a).
This is a well-known species and needs no further comments. It was
wrongly placed by me (1989a) in lahorensis-group, but Polaszek et al
correctly referred it to strenua-gvo\x^.
20. Encarsia duorunga Hayat (Figs 568-573)
Encarsia duorunga Hayat, 1989a: 40. Female. India, Aligarh (BMNH), paratypes in HC.

Female. Length, 0.45-0.57mm Body golden yellow, with dark brown
head and mid lobe and blackish pronotum; head with the usual pale lines;
occiput with small pale areas above foramen, and face paler; propleura
brownish; axillae, mesopleura above, sides of propodeum, petiole and a
band across base, and sides of gaster up to cereal plates, sometimes
suffused with pale brown; in the holotype, TII-VI distinctly suffused with
pale brown (Fig. 568); antenna pale yellow with brown F6; wings hyaline,
with a slight infuscation behind submarginal vein of forewing; legs pallid,
in one specimen hind coxae in basal third pale brown.
Structural details as in figures, but the following may be noted: POL
slightly less than OOL; mouth fossa less than 0.5 of frontovertex width
(14.5-15.0:36.0-38.0); frontovertex with dark brown setae; eyes with distinct,
colourless setae. Antenna (Fig. 569) with Fl slightly to distinctly shorter
than F2 which is shorter than F3. Forewing as in Fig. 573; basal cell with
3-6 setae; marginal vein with 5-7 setae; marginal fringe 0.5x or more of
wing width (5.5:9.5-11.75). Hindwing about 8.Ox as long as broad; marginal fringe slightly less than 2.Ox of wing width. Relative lengths of mid
tibia, basitarsus and spur, 43.0-51.0:13.5-16.5:8.0-10.0; mid tibia subequal
in length to hind tibia. Gastral terga with the usual number of setae, except
5 setae on TV in holotype; relative lengths of ovipositor, third valvula
and mid tibia as in Figs 570 and 571.
Male. Unknown.
Host. Unknown from India.
Distribution. India: Uttar Pradesh. (Taiwan).
Material examined. See Hayat (1989a).
Additional material. INDIA: Uttar Pradesh, Aligarh, IF, 2.xi. 1992;
S.B. Zeya.
Comments. This is a distinctive species and can be distinguished at once
by the body colour. It is not related to E. mohyuddini Shafee & Rizvi (1983)
as proved by study of a specimen on a slide found in Shafee's collection.
The slide is unlabelled, but the specimen agrees with the original description. It has the mid tarsus 4-segmented.
21. Encarsia brevivalvula Hayat (Figs 563-567)
Encarsia brevivalvula Hayat, 1989a: 41. Female. India, Aligarh (BMNH).
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Female. Length, 0.73mm Head dark brown with the usual pale lines
and dark postocellar bars; pronotum and mid lobe except posterior fourth
or so, dark brown; axillae, pleura, sides of propodeum and sides of gaster
up to cereal plates, brownish; ovipositor pallid; dorsum of gaster faintly
suffused brown, otherwise body pale yellow; antenna pale yellow brown,
F6 brownish; wings hyaline; legs pallid with femora and tibiae indistinctly
suffused pale brown.
POL less than OOL (approx. 12.0:15.0); mouth fossa about 0.33x of
frontovertex width at anterior ocellus (18.0:55.0); eyes with fine setae.
Antenna as in Fig. 563 (flagellum tilted upwards). Thorax as in Fig. 564.
Forewing nearly 3.Ox as long as broad (38.0:13.0); basal part as in Fig.
567; marginal fringe slightly longer than 0.25x of wing width. Hindwing
nearly 9.Ox as long as broad; marginal fringe longer than 1.5x wing width
(6.0:3.75). Mid and hind tibiae subequal in length. Petiole plus gaster
(distended) longer than thorax (28.0:16.0); TVII 1.75x as broad as long;
TV and VI with 2+2+2 and 2+3+2 setae; relative lengths of ovipositor,
third valvula, mid tibia and tarsus as in Figs 565 and 566.
Male. Unknown.
Host. Unknown.
Distribution. India: Uttar Pradesh.
Material examined. See Hayat (1989a).
Comments. E. brevivalvula appears close to duorunga because of a more
or less similar body colour, but it can be distinguished from the latter
species by several characters, notably the shorter marginal fringe of forewing,
shorter third valvula, longer ovipositor, F2 longer than both Fl and F3
separately, and the apparently 3-segmented clava (See key to species).
22. Encarsia septentrionalis Hayat (Figs 574-582)
Encarsia septentrionalis Hayat, 1989a: 68. Female. India, Aligarh (BMNH), paratypes
in HC.

Female. Length, 0.70-1.00mm Head dark brown to black (Fig. 574),
with the usual pale lines; malar space along suture and face around toruli
yellow brown; prothorax and mid lobe dark brown to black (rarely mixed
with yellow); rest of thorax yellow to testaceous, or pale orange yellow,
with scutellum pale yellow to white; petiole and gaster pale yellow to pale
orange yellow; occasionally petiole pale brown; TI narrowly across base,
TIV-VI especially on sides, or sides of gaster up to cereal plates, infuscate
brown and may be a little shiny; ovipositor pallid to white; antenna yellow
to testaceous, scape pale yellow in distal 0.66x except ventral margin,
pedicel in proximal 0.5-0.66x brownish, F6 infuscate brown; wings hyaline; legs pallid. Setae on frontovertex, pronotum and mid lobe, dark
brown, remaining setae transparent and not clearly visible.
Structural details as in figures, but the following may be noted: Frontovertex
about 0.5x of head width and usually a little longer than broad; head in
front view as in Fig. 576; eyes distinctly setose, setae pale and fine.
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Antenna (Fig. 575) with Fl distinctly longer than pedicel and at least 3.Ox
as long as broad. Thorax as in Figs 574 and 578; mid lobe with raised
reticulate sculpture, and usually with 10 setae. Forewing 2.5x as long as
broad; setae on submarginal vein long, the distal seta a little longer than
the longest marginal fringe; basal cell with 6-10 setae; marginal vein with
10-12 setae; marginal fringe about one-sixth of wing width. Hindwing 7.07.5x as long as broad; marginal fringe as long as to slightly longer than
wing width. Hind tibia usually slightly shorter than mid tibia. Petiole plus
gaster from about as long as to 0.6x longer than thorax (20.0-25.0:20.039.0); terga with the usual number of setae; relative lengths of ovipositor,
third valvula, mid tibia and basitarsus as in Figs 580 and 579.
Male. Unknown.
Hosts. Aleurolobus sp. on Eugenia jambolina; Dialeurodes sp. on E.
jambolina; [?]Cerococcus sp. on Hibiscus rosasinensis. (Singhiella bicolor on Syzygium cumini, in Pakistan).
Distribution. India: Bihar, Delhi, Uttar Pradesh. (Pakistan).
Material examined. See Hayat (1989a).
Additional material. INDIA: Uttar Pradesh, Aligarh, IF, x.1994, ex
indet. aleyrodid [probably Aleurolobus sp.] on E. jambolina; M. Hayat.
Comments. This is a distinct species. It differs from other species in body
colour, relatively narrower frontovertex, long flagellar segments, and long
setae on submarginal vein. In body colour, it appears close to species of
duorunga-grouy, but is different in several characters including those
noted above.
23. Encarsia tristis (Zehntner) (Figs 583-590, 860, 868, 888)
Prospalta tristis Zehntner, 1896: 11. Female. Indonesia, Java (?).
Aspidiotiphagus aleyrodis Ashmead, 1904c: 139. Female, male. Philippines, Manila
(USNM). Synonymy by Gahan, 1932: 742.
Encarsia neomaskelliae Prasad, 1955: 49. Female, male. India, Pusa (?IARI). Synonymy
by Hayat, 1981: 468.
Prospaltella breviclavata Shafee, 1973b: 252. Female, male. India, Aligarh (ZDAMU;
?lost), paratypes examined. Synonymy by Hayat, 1981: 468.
Encarsia tristis (Zehntner): Hayat, 1981: 468, India rec, tax.

Other citations. Butani, 1958: 275, host, neomaskellil. Hayat, 1986b: 164,
catlg. Hayat, 1989a: 66, tax., des., key. Mani, 1989: 1151, as species
incertae sedis. Krishnan & David, 1996: 17, des., hosts.
Female. Length.0.50-0.80mm Frontovertex and face yellow with orange tinge; ocellar area yellow brown; malar space washed with brown;
occiput yellow above, brown to yellow below, with a dark cross-band at
level of foramen; thorax brown to dark brown with distal 0.66 or so of
mid lobe, side lobes and scutellum white to pale yellow with some indistinct pale brown; petiole and gaster dark brown, slightly shiny; antennal
scape yellow in about basal half or so, yellow brown distally; pedicel and
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flagellum yellow to orange brown; wings uniformly infuscate throughout,
with a darker infuscated band from junction of submarginal vein and
parastigma, running obliquely inwards to posterior margin; legs white to
pale yellow; fore femora and tibiae and hind femora basally very lightly
infuscate; fore coxae basally brown; hind coxae largely brown to dark
brown except pale apices.
Structural details as in figures, but the following may be noted: POL
greater than OOL (14.0-18.0:12.0-16.0); eyes appear bare; mouth fossa less
than half of frontovertex width (18.0- 20.0:53.0-62.0). Antenna (Fig. 583)
with F2 usually longer than F3, in some specimens subequal; F4 at least
partially separated from F5 so that the clava may appear 2-segmented. Mid
lobe (Fig. 589) with usually 10 setae. Forewing (Fig. 588) with 3-5 setae
in basal cell; marginal fringe usually about 0.33x of wing width, rarely
nearly 0.4x. Hindwing about 8.Ox as long as broad; marginal fringe 1.5x
as long as wing width. Hind tibia appears slightly longer than mid tibia
(55.0:51.0). Petiole plus gaster about a third longer than thorax; TII-VII
usually with 2+2, 2+2, 2+2, 3+2+2+3, 2+2 and 5-6 setae; sometimes Til,
IV and VI each with 3+3 setae; ovipositor short with broader outer plates
(Figs 584, 585), and originating in distal third of gaster; third valvula at
most about 0.5x of second valvifer; relative lengths of ovipositor, third
valvula and mid tibia as in Figs 585 and 586.
Male. Similar to female in colour and dimensions of body parts except
mid lobe and scutellum more yellow brown. Antenna as in Fig. 590.
Genitalia as in Fig. 860, and compared to those in other species, with a
shorter and broader phallobase.
Hosts. Aleyrodes sp. on grass; Neomaskellia sp. on sugar cane, Saccharum
officinarum; N. bergii on sugar cane and grass; N. andropogonis on grass;
indet. aleyrodids on S. spontaneum and sugar cane.
Distribution. India: Bihar, Delhi, Karnataka, Maharashtra, Punjab, Tamil
Nadu, Uttar Pradesh. (Bangladesh; Indonesia; Phillipines; Taiwan; Australia).
Material examined. See Hayat (1981, 1989a).
Additional material. INDIA: Tamil Nadu, Coimbatore, several specimens, iii.1990, ex Neomaskellia sp. on sugar cane; K. Ananthanarayana
& K. Subadra Bai; received from Sugar cane Breeding Inst., Coimbatore.
Comments. P. breviclavata: The holotype was not found in Shafee's
collection (ZDAMU) and is presumed lost. A slide containing parts of a
paratype (see Hayat, 1989a), and four slides containing parts of two
females and of one male (two of the slides unlabelled) are also examined.
These slide mounted parts are also considered here as part of the original
material.
E. tristis is a distinctive species differing from all the species known
to me, especially in dimensions of the antennal segments, shape and
setation of the forewing and the shorter ovipositor.
It was placed (Hayat, 1989 ) in a separate group, tristis-group, and it
remains so far the sole member of this group.
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24. Encarsia merceti Silvestri (Figs 591-598)
Encarsia merceti Silvestri, 1926: 187. Female. Singapore (IEUN).

Other citations. Silvestri, 1928: 40, des. Bruner, 1928: 38-40, India rec.
Flanders, 1969: 467-480, review of Smith's work in India. Hayat, 1986b:
162, catlg. Hayat, 1989a: 38, tax., des., key.
Female. Length, 0.50-0.62mm Frontovertex orange yellow with brown
especially in ocellar triangle; face above toruli pale yellow, sides of toruli
and to mouth margin, malar space and occiput from level of foramen
downwards, dark brown, or pale yellow with only mouth margin dark
brown; occiput above pale yellow; pronotal collar brown; rest of pronotum,
petiole and gaster except orange yellow apex of TVII, dark brown; prepectus
brown; pleura dark brown; mid lobe anteriorly orange brown to brown with
sides and apical third yellow; axillae yellow to dark brown; scutellum
yellow to white; propodeum dark brown or pale yellow in middle; third
valvulae pallid; antennal scape and F3-5 pale yellow with brown suffusions; Fl and F6 dark brown; pedicel and F2 brown (Fig. 592); forewing
lightly to distinctly infuscate behind marginal vein; legs pallid, hind coxae
and femora dark brown, mid femora and basal third of hind tibiae pale
brown.
Structural details as in figures, but the following may be noted: Mid
lobe 1.5x as long as scutellum (42.0:28.0); scutellum over 1.75x as broad
as long (49.0:28.0); mid lobe and each side lobe with 10 and 3 setae; axillar
seta located in anterior fourth near its mesal margin; distance between
anterior pair of scutellar setae equal to or slightly more than that between
the posterior pair, the latter originating in distal 0.66 of scutellum, not
from apex; each placoid sensilla near anterior seta. Forewing about 2.5x
as long as broad (38.0:15.5); marginal fringe about 0.25x of wing width;
marginal vein with 6-8 setae; rest as in Fig. 595. Hindwing about 8.Ox
as long as broad; marginal fringe slightly longer than wing width. Hind
tibia nearly as long as mid tibia. Gastral terga with the usual number of
setae; TVII with spiracle bearing areas separated from the middle plate
(as in aurantii; Fig. 596); relative lengths of ovipositor, third valvula and
mid tibia as in Figs 593 and 594.
Male. Length, 0.57mm Similar to female except as follows: body
extensively dark brown with frons and occiput above brown with orange
tinge and scutellum dusky, orange along posterior margin; scape pallid,
pedicel and Fl brown, F2-5 yellow brown; wings hyaline. Mesothoracic
sclerites with irregular hexagonal cells which are clearly visible (in female,
sculpture visible only in dark coloured areas).
Antenna (Fig. 597) Fl with a distinct projection on ventro-lateral
aspect. Forewing about 2.3x as long as broad; marginal fringe slightly
shorter than 0.25x of wing width; disc with a small asetose area around
stigmal vein (Fig. 598).
Hosts. Aleurocanthus woglumi; indet. aleyrodids.
Distribution. India: 'vicinity of Assam', Assam, 'Delhi to the Himalaya
mountains'. (Indonesia; Malaysia; Philippines; Singapore; Mexico).
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Material examined. See Hayat (1989a).
Comments. I have placed this species in a separate group, merceti-group
(see also Viggiani & Mazzone, 1979). This group also contains bennetti,
and is characterized by having a broader mouth fossa and large mandibles
with the ventral tooth distinct. It is, however, necessary to further evaluate
these characters, as these characters appear to be homoplasius, being also
found in (at least) one species of the opulenta-group, namely, E. eurystoma
(see page 195).
25. Encarsia bennetti Hayat (Figs 599-604)
Encarsia bennetti Hayat, 1984: 399. Female. India, Nagpur (BMNH), paratypes in HC.

Other citations. Hayat, 1986b: 160, catlg. Hayat, 1989a: 39, tax., des., key.
Female. Length, 0.56-0.78mm Body white to orange dorsally and white
ventrally; occiput with a brownish band on each side of foramen; frontovertex
orange; mouth margin brown; light brown to brown as follows: centre and
a spot on each postero-lateral corner of pronotum, anterior margin of mid
lobe narrowly, axillae in anterior half, most of propodeum, petiole, and
lateral spots or bands on Till and IV, and cross-bands on TV and VII;
in some TIV with a cross-band, or Till and IV mainly yellow; mesopleura
in posterior half or so washed with brown; prepectus in middle dark brown;
ovipositor sheaths white to reddish; antenna pale yellow; clava, especially
F6, brown; forewing with an infuscated band behind stigmal vein across
disc, and a pale infuscation behind parastigma; legs white or nearly so
except apices of femora and bases of tibiae of hind legs.
Head, in front view, as in Fig. 600; mouth fossa about 0.75x of frontovertex
width. Mandible with a large ventral tooth, a small middle tooth and a
short truncation. Antenna (Fig. 599) with Fl as long as to slightly longer
than pedicel, and from shorter to as long as F2. Thorax as in Fig. 604.
Forewing as in Fig. 603. Hindwing 7.Ox as long as broad; marginal fringe
slightly longer than wing width. Petiole plus gaster slightly longer than
thorax; TVII about 2.Ox as broad as long; TVI with 6 setae; relative lengths
of ovipositor, third valvula and mid tibia as in Figs 601 and 602.
Male. Unknown.
Hosts. Aleurocanthus woglumi on Citrus sp.; indet. aleyrodids.
Distribution. India: Maharashtra, Uttar Pradesh. (Pakistan).
Material examined. See Hayat (1984, 1989a).
Comments. It is not possible to indicate with certainty the relationship
of this species, but the head dimensions, and large mandibles suggest that
it is close to merceti, and was therefore, placed in merceti-group by Hayat
(1989a). But see comments given under the latter species.
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26. Encarsia tinctoriae Krishnan & David (Figs 605-608)
Encarsia tinctoriae Krishnan & David, 1996: 21. Female. India, Palavanthangal (David
coll.), paratypes HC.

Female. Body pale yellow to pallid, with brown to dark brown as
follows: tips of mandibles, mouth margin, occiput broadly on sides of
foramen, pronotal collar and sides, mid lobe anteriorly, axillae (which may
be pale brown), propodeum, prepectus, mesopleura, petiole, sides of TI
and Til and whole of TIII-VII except apex of TVII; TVI sometimes pale
yellow; third valvulae pale brown; scape pallid; pedicel, Fl, F2, F5 and
F6 brown or infuscate yellow brown; F3 and F4 pale yellow; forewing
hyaline, with a very faint infuscation behind venation, especially behind
stigmal vein; legs whitish, tarsi yellowish.
Ocellar triangle with apical angle slightly acute, POL less than OOL
(17.0:23.0); eyes setose, each seta about as long as an ommatidium; mouth
fossa broader than 0.5x of frontovertex (10.0:16.0), and subequal in length
to malar space length. Mandible with a distinct ventral tooth and a truncate
part with two short, blunt teeth (Fig. 608). Antenna (Fig. 605) with Fl
quadrate to 1.5x as long as broad, at least slightly shorter than pedicel;
F2 distinctly longer than Fl and subequal to F3; F2-4 each slightly less
to slightly more than 2.Ox as long as broad; clava 3-segmented. Mid lobe
and each side lobe with 12 (11-14) and 3 setae; the seta on axilla placed
in anterior third, and not longer than 0.5x of anterior pair of scutellar setae.
Forewing (Fig. 606) 2.5x as long as broad; marginal fringe 0.18-0.20x of
wing width; basal cell with 2 setae. Hindwing slightly more than 7.Ox as
long as broad; marginal fringe slightly longer than wing width. Mid tibial
spur slightly less than 0.5x of basitarsus. Gaster TII-TVII usually with
2+2, 2+2, 2+2, 2+2-3+2, 1+2+1, and 6 setae, but sometimes TIV with 4+4
and TV with 3 medial longer and 3-4 shorter setae on each side; ovipositor
1.26-1.32x as long as mid tibia; second valvifer 2.64x-2.90x as long as
third valvula.
Male. Unknown.
Hosts. Aleurocanthus woglumi on Citrus sp., Morinda tincturia; Lipaleyrodes
euphorbiae on Phyllanthus acidus.
Distribution. India: Tamil Nadu.
Material examined. Paratypes in my collection.
Additional material. INDIA: Tamil Nadu, Pushpagiri, 14F, 26. iii.1992,
ex Al. woglumi on M. tincturia; B.Krishnan (Received from Dr David).
Comments. I place this species in merceti-growp because of the broader
mouth fossa and the specific shape of the mandibles - a distinctly separated
larger ventral (inner) tooth and a truncation with two smaller teeth. It
differs from the other two species of the group {merceti, bennetti) in body
colour, dimensions of the antennal segments, presence of greater number
of setae on the mid lobe and on gastral terga, and the relatively shorter
mid tibial spur.
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27. Encarsia flavoscutellum Zehntner (Figs 609-611)
Encarsia flavo-scutellum Zehntner, 1900: 12. Female, male. Indonesia, Java (USNM).
Neotype selected and designated by Evans, Polaszek & Bennett, 1995: 34. [Part of
the material from which the neotype was designated, seen by Hayat (1981)].

Other citations. Hayat, 1981: 465, tax. Hayat, 1989a: 25, key. Mani, 1989:
1149, as species 'incertae sedis' [!]. Evans et al, 1995: 34, India rec, tax.,
key.
Host. Presumably Ceratovacuna lanigera on sugar cane.
Distribution. India: Assam. (Indonesia).
Comments. This species was recorded from India by Evans et al (1995)
from a female and a male. It can be recognized from the redescription given
by these authors. I give here a few illustrations based on the Javanese
material examined by me (Hayat, 1981).
28. Encarsia norani Hayat (Figs 612-616)
Encarsia norani Hayat, 1989a: 69. Female. India, Aligarh (BMNH).

Female. Length, 0.70mm Frontovertex lemon yellow; ocellar triangle
light brown; face pallid; malar space and mouth margin brownish; occiput
white suffused with brown on sides of foramen; thoracic dorsum yellow
with dark brown pronotum; mid lobe pale brown in anterior half, sides
and posterior half yellow; axilla, epimera above, propodeum except mesally,
brownish; ventre and mesopleura except upper part of epimera pallid;
propleura and prosternum suffused with brown; petiole, TI, TV and very
narrowly sides of gaster, brownish; TVI brown and TVII yellow brown
with white apex; TII-IV with pale brown bands; ventre pallid with distal
two sternites brown; antenna yellow brown; radicle white; pedicel somewhat brown, darker than flagellum; wings hyaline, forewing lightly infuscate
behind submarginal vein; legs yellow to yellow brown, mid coxae pale
brown, hind coxae dark brown, mid femora except apices and hind femora,
brown; mid and hind tibiae in proximal third to half pale brown.
Frontovertex slightly less than 0.5x of head width (7.5:17.0); mouth
fossa broader than 0.5x of frontovertex width (4.5:7.5); eyes densely
setose, setae brown, each seta clearly longer than diameter of an ommatidium. Antenna as in Fig. 612, flagellar segments with longer setae.
Thorax as in Fig. 615. Forewing 2.66x as long as broad; costal cell with
2 prominent setae at distal end; setae on veins and disc as in Fig. 616;
marginal fringe about 0.25x of wing width. Hindwing nearly 10.Ox as long
as broad; marginal fringe 1.5x as long as wing width. Hind tibia nearly
as long as mid tibia (65.0:68.0). Petiole plus gaster slightly longer than
thorax (20.5:18.5; gaster somewhat shrunken); exserted part of ovipositor
about O.lx of gaster; TVI with 1 + 1+2+1 + 1 setae, other terga with the usual
number of setae; relative lengths of ovipositor and mid tibia about as in
Figs 613 and 614.
Male. Unknown.
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Host. Unknown.
Distribution. India: Uttar Pradesh.
Material examined. See Hayat (1989a). No further material was collected.
Comments. This species appears distinct from all the species of the genus,
but the habitus suggests that it is close to tricolor. It differs from that
species in having different body colour, longer flagellar segments with
conspicuously long setae, and longer marginal fringe of the forewing.
29. Encarsia isaaci Mani (Figs 617-622)
Encarsia isaaci Mani, 1941: 34. Female. India, Cuttack (IARI)
Other citations. Mahmood, 1955: 32-33, India rec. Butani, 1958: 274,
host. Hayat, 1986b: 161, catlg. Hayat, 1989a: 60, des., tax., key. Mani,
1989: 1146, des.
Female. Frontovertex orange yellow with some brown in ocellar triangle; face below frons with a dark brown to black cross-band; mouth
margin and malar space dark brown; occiput pale yellow in upper third,
dark brown in lower two-thirds; apical half of mandible reddish brown;
mid lobe except dark brown anterior 0.25-0.33x or a wedge-shaped mark
(Fig. 621), side lobes, scutellum and metanotum pale yellow to nearly
white; propodeum pale in middle; prepectus brown; pronotum, rest of
thorax, petiole and gaster dark brown; TVII brown with hyaline apex; at
least distal half of second valvifer dark brown; third valvula brown with
apical fourth white; antennal scape white, Fl-5 yellow brown and F6 dark
brown; forewing lightly infuscate behind marginal vein (not shown in the
figure); parastigma and stigmal vein hyaline, other veins brown; legs pale
yellow to white, with pale brown suffusions on fore femora and tibiae;
mid coxae pale brown; hind coxae pallid to dark brown with pallid apices.
Head, in front view, only slightly broader than high (21.0: 18.0);
frontovertex about o.5x of head width; mouth fossa slightly broader than
0.5x of frontovertex width (6.0:10.5); setae on frontovertex dark brown;
eyes densely setose, each seta at least as long as an ommatidium. Mandible
as in Fig. 618. Antenna as in Fig. 617, pedicel distinctly shorter than Fl,
and clava 2-segmented. Thorax as in Fig. 621. Forewing (Fig. 622) about
2.66x as long as broad; basal cell with 5-6 setae; marginal vein with 1012 setae; marginal fringe 0.20-0.25x of wing width. Hindwing about 8.Ox
as long as broad; marginal fringe slightly longer than wing width. Mid
tibial spur distinctly shorter than basitarsus (17.0-19.0:29.0-31.0). Gaster
with the usual number of setae; TVII in holotype slightly more than 1.5x
as broad as long; third valvula less than 0.5x of second valvifer (23.024.0:61.0-66.0); relative lengths of ovipositor and mid tibia as in Figs 619
and 620.
Male. Unknown.
Hosts. Aleurolobus barodensis; Neomaskellia bergii; indet. aleyrodids; all
on sugar cane, Saccharum officinarum.
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Distribution. India: Andhra Pradesh, Orissa, Tamil Nadu, Uttar Pradesh.
Material examined. See Hayat (1989a).
Comments. The holotype was examined (Hayat, 1989a). This species was
earlier placed by me (1989a) in elegans-gioup. I now transfer it to the
tricolor-group. [For comments on elegans-group, see under bifasciafacies.]
E. isaaci is apparently close to norani Hayat, but differs by the characters
given in the key.
30. Encarsia bifasciafacies Hayat (Figs 6, 623-630)
Encarsia bifasciafacies Hayat, 1989a: 58. Female, male. India, Aligarh (BMNH), paratypes
in HC.

Female. Length, 0.50-0.75mm Head white to pale yellow especially on
face below toruli; face with two dark brown cross- bands above toruli (Figs
623, 624); postocellar bars dark; occiput with a dark brown to black band
at level of foramen; pronotum, axillae, propodeum except middle, and
mesopleura above, dark brown to nearly black; anterior margin to nearly
anterior half of mid lobe, brown to dark brown; side lobes pale orange
yellow; rest of mid lobe and scutellum white; ventre of thorax yellow;
petiole and gaster except apex of TVII, dark brown to black and a little
shiny; third valvulae white to a little infuscate brown on outer margins;
antenna yellow, scape white with brown dorsal surface, F5 yellow to pale
brown, F6 dark infuscate brown; forewing with a distinct infuscation
behind marginal vein, otherwise wings hyaline; legs pale yellow to white,
with at most pale brown suffusions on femora.
Structural details as in figures, but the following may be noted: Relative
lengths of flagellar segments variable, Fl always shorter than both pedicel
and F2, the latter longer than F3 and usually more than 2.Ox as long as
broad, and rarely shorter than F3. Mid lobe with 10-12 setae. Forewing
about as in narayanani (Fig. 629); basal cell with 5-7 setae; marginal vein
with 7-9 setae; marginal fringe about 0.25x of wing width. Hind tibia
usually a little shorter than mid tibia (11.0-13.0:11.5-14.0). Gasteral terga
with the usual number of setae; distance between the middle pair of setae
on TV less than that between the middle pair of setae on TVI; relative
lengths of ovipositor, mid tibia, basitarsus and mid spur as in Figs 626
and 627.
Male. Similar to female, except for the smaller size (about 0.5mm);
yellow head without the two cross-bands on face. Antenna (Fig. 630) with
Fl always longer than pedicel, but usually shorter or at most as long as
(but always broader than), F2.
Hosts. Aleurolobus sp. near niloticus, on Dalbergia sissoo; Siphoninus sp.
on pomegranate; \l\Aonidiella orientalis on Ficus glomerata; [?]Chloropulvinaria sp.
Distribution. India: Bihar, Delhi, Uttar Pradesh. (Pakistan; Taiwan).
Material examined. See Hayat (1989a).
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Additional material. INDIA: Uttar Pradesh, Aligarh, IF, 28.iv. 1991;
M. Hayat.
Comments. This species can be confused for narayanani and occultans
sp. nov., but can reliably be separated from both on the characters given
in the key.
E. bifasciafacies was placed by me (Hayat, 1989a) in elegans-growp.
I now consider elegans-gxoup untenable at least until the relationships
within the aurantii-inquirenda-complex are properly understood. I, therefore, transfer bifasciafacies (also narayanani and occultans) to aurantiigroup (sensu lato, as evident from the species included in this group; see
page. 181.)
31. Encarsia occultans sp. nov. (Figs 631-636)
Female. Length, 0.65mm Head white, malar space except below eyes,
mouth margin, a band above toruli, postocellar bars, and occiput largely,
dark brown; thorax and gaster dark brown to nearly black, with side lobes
orange, scutellum and apex of TVII of gaster white; propodeum mesally
yellow brown; antenna pale yellow, scape except base and apex, pedicel
and F6 lightly infuscate brown; wings hyaline; legs white, mid coxae
brown, hind coxae and femora dark brown.
Frontovertex about 0.5x of head width; mouth fossa slightly less than
0.5x of frontovertex width (frontovertex undistorted); eyes with prominent
setae, each seta nearly as long as an ommatadium. Mandible with two
minute teeth and a small truncation. Antenna as in Fig. 631; Fl quadrate
to slightly longer than broad and not quite 0.5x of F2.
Mid lobe and axillae with prominent hexagonal cells; mid lobe with
10 setae. Forewing 2.6-2.8x as long as broad; marginal fringe 0.25x of
wing width; venation and setation as in Fig. 635. Hindwing 6.3-7.2x as
long as broad; marginal fringe slightly longer than wing width. Mid tibial
spur about 0.66x of mid basitarsus (Fig. 633).
Gasteral tergum VII with 6 setae; distance between the two submedian
setae on TV less than that between the submedian setae on TVI; ovipositor
slightly longer (1.10-1.20x) than mid tibia (Figs 634, 633).
Male. Unknown.
Host. Indet. aleyrodid on Terminalia arjuna.
Distribution. India: Bihar, Orissa, Uttar Pradesh.
Material examined. HOLOTYPE, female (on card), INDIA: Bihar, Ranchi,
27.ii.1994; S.B. Zeya. 2F, PARATYPES: IF. with same data as holotype
except coll. S.I. Kazmi. Uttar Pradesh, Aligarh, IF (150E), 18.x.1985; M.
Hayat. Holotype in BMNH.
The following specimens are identified as this species, but are not
designated as types: Orissa, Nowrangpur, 3F (309E), 18.x.1993, ex indet.
aleyrodids, on Terminalia arjuna, P. Meganathan.
Comments. This is the species which I have earlier listed as sp. indet.
8 (Hayat, 1989a: 78). It is closely related to divergens and bifasciafacies.
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It differs from the latter species in having a single band above toruli on
face, hyaline forewings, dark brown hind femora and coxae, and in the
presence of 6 setae on TVII. It differs from divergens by the above
characters (see key and the comments given under divergens; see under
bifasciafacies for species-group placement).
ETYMOLOGY: Latin: occultus = hidden, concealed; and refers to the fact
that this species is apparently difficult to separate from bifasciafacies and
narayanani — hidden identity!
32. Encarsia narayanani Agarwal (Figs 637-641)
Encarsia narayanani Agarwal, 1964a: 283. Female. India, Aligarh (ZDAMU), examined.

Other citations. Hayat, 1986b: 162, catlg. Hayat, 1989a: 57, tax., des.,
key. Mani, 1989: 1147, narayani[\], des.
Female. Frontovertex lemon yellow; mouth margin brownish; face with
a brownish cross-band above toruli (Fig. 638); pronotum, anterior margin
of mid lobe, sutures, pale brown; axillae especially on sides and sides of
propodeum brown; rest of thoracic dorsum lemon yellow; gaster except
pale apex of TVII, dark brown; third valvulae mostly brownish; antenna
with radicle and basal 0.33x of scape white, rest of scape, pedicel and
flagellum yellow with brownish yellow F6; forewing with a distinct infuscation
behind marginal vein (Fig. 639); legs pallid with hind coxae basally and
hind femora except ends may be brown.
Structural details as in figures, but the following may be noted: Mid
lobe with 10 seta; each side lobe with not more than 3 setae; the seta on
each axilla placed in anterior third of axilla. Hindwing 8.Ox as long as
broad; marginal fringe about 1.33x as long as wing width. Ovipositor and
mid tibia as in Figs 640 and 641.
Male. Unknown.
Hosts. A. [Aleurodesl] hussini; indet. aleyrodid on Terminalia arjuna;
[?]Rastrococcus iceryoides on Hibiscus rosasinensis.
Distribution. India: Karnataka, Maharashtra, Orissa, Uttar Pradesh.
Material examined. See Hayat (1989a).
Additional material. INDIA: Karnataka, Brindavan Gardens near Mysore,
IF, 7.iii.l993; S.B. Zeya. Orissa, Nowrangpur, IF, 18.x. 1993, ex indet.
aleyrodid on T. arjuna; P. Meganathan.
Comments. E. narayanani is very close to bifasciafacies, but differs from
the latter species mainly on the characters given in the key, and especially
by the presence of a single cross-band on face above toruli.
33. Encarsia pura Hayat (Figs 657-662)
Encarsia pura Hayat, 1989a: 54. Female. India, Kolhapur (BMNH), paratype in HC.
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Female. Length, approx. 0.70mm Body completely pale golden yellow,
ventre pale yellow to nearly white; anterior margin of mid lobe very
narrowly brown; scape paler than pedicel and flagellum; wings hyaline;
legs pallid.
Structural details as in figures, but the following may be noted: Head
nearly as broad as thorax; POL equal to OOL; mouth fossa less than 0.5x
of frontovertex width (5.0:12.5); eyes with colourless setae, each seta
shorter than an ommatidium. Mandible as in Fig. 658. Antenna as in Fig.
657; Fl quadrate to slightly longer than broad, from distinctly shorter to
nearly as long as F2; F3 apparently somewhat longer than F2. Each side
lobe with only 2 setae visible. Forewing (Fig. 659) basal cell with 3-5
setae. Hindwing 7.Ox as long as broad; marginal fringe 1.2x as long as
wing width. Hind tibia nearly as long as mid tibia. Petiole plus gaster
slightly longer than thorax (24.0:21.0); TVI with 6 setae; relative lengths
of ovipositor, third valvula and mid tibia as in Figs 660 and 661.
Male. Unknown.

Host. [With] Rastrococcus iceryoides, but the actual host must be some
diaspidid which was overlooked.
Distribution. India: Maharashtra.
Material examined. See Hayat (1989a). No additional material of this
species was collected.
Comments. In spite of the body colour, E. pura appears related to perniciosi,
and differs from the latter species not only in the body colour, but in having
broader and hyaline forewing and shorter ovipositor.
34. Encarsia ixorae Krishnan & David
Encarsia ixorae Krishnan & David, 1996: 22. Female. India, Padappai (David coll.),
not examined.

Female. Body dark brown; head pale yellow with frontovertex brown;
ocellar triangle, malar space and occiput dark brown; posterior half of
scutellum and metanotum brown; antenna pale yellow; wings hyaline; all
coxae and hind femora dark brown, rest of legs yellow to pale brown.
Ocellar triangle with apical angle obtuse, POL slightly less than OOL;
eyes with brown setae, each seta about as long as an ommatidium. Antenna
with pedicel not longer than Fl; Fl about as broad as pedicel; F1-3
subequal in length, each about 1.5x as long as broad; clava 3-segmented,
as long as funicle. Mid lobe, axillae and anterior half of scutellum with
raised reticulate sculpture; mid lobe with 4 setae. Forewing 2.5x as long
as broad; marginal fringe about 0.2x of wing width; basal cell without
setae. Mid tibial spur slightly shorter than basitarsus. Gaster TII-VII with
1 + 1, 1 + 1, 1 + 1, 1 + 1, 1+2+1, and 6 setae; ovipositor originating in distal
half of gaster, shorter than mid tibia; third valvula about 0.33x of second
valvifer.
Male. Unknown.
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Host. Dialeurodes ixorae on Ixora sp.
Distribution. India: Tamil Nadu.
Comments. In spite of the host (aleyrodid), ixorae is apparently closely
related to the aphid-parasitoid group of species, the/7avo.ycwfe//w»j-group
'(Evans et al, 1995). Among the species of that group, ixorae differs from
flavoscutellum in the presence of 4 setae on the mid lobe, raised reticulate
sculpture of the mid lobe and anterior half of the scutellum, absence of
setae in the basal cell and in having all coxae and hind femora dark brown.
(Mid lobe with 10 setae, sculpture on mid lobe and scutellum distinct but
not as strongly raised reticulate as in ixorae, basal cell with 3-6 setae,
and legs completely yellow; in flavoscutellum). It is provisionally placed
here in aurantii-group. The above description is based on the original
description and figures.
35. Encarsia aurantii (Howard) (Figs 642-647, 664)
Coccophagus aurantii Howard, 1894a: 231. Female. U.S.A., San Gabriel (USNM), not
examined.
Prospalta aurantii (Howard): Howard, 1894b: 7.
Prospaltella aurantii (Howard): Howard, 1908: 293.
Encarsia aurantii (Howard): Viggiani & Mazzone, 1979: 44, 47.

Other citations. Hayat, 1986b: 160, catlg. Hayat, 1989a: 52, tax., des.,
key. [For extensive citations, see Peck (1963) and De Santis (1979a)].
Female. Length, 0.40-0.58mm Body (Fig. 664) brown to dark brown
with yellow (lemon or golden) to slightly orange on frontovertex; mid lobe
mainly yellow, anterior margin to anterior half or so brown; scutellum
pallid; TVII orange brown to brown; third valvulae pallid; antenna pallid,
very lightly infuscate on F6; forewing infuscate behind marginal vein (not
shown in Fig. 647), otherwise hyaline; legs pallid with hind coxae dark
brown and hind femora occasionally lightly infuscate brown.
Structural details as in figures, but the following may be noted: Antenna
(Fig. 643) with F3 rarely, abnormally, longer than broad; clava 3-segmented.
Thorax as in Figs 646 and 664. Forewing 2.66x to nearly 3.Ox as long as
broad; basal cell with 4-5 setae; marginal vein with 7-8 setae; marginal
fringe 0.33-0.40x of wing width. Hindwing about 8.Ox as long as broad;
marginal fringe 1.5x as long as wing width. Hind tibia slightly shorter
than mid tibia (45.0-49.0:48.0-53.0). Petiole plus gaster at least as long
as thorax; TVII with 6 setae; TV with separated spiracular plates (Fig.
644); ovipositor short, originating from TVI, and shortly exserted at apex;
relative lengths of ovipositor, third valvula, mid tibia and mid basitarsus:
100.0-110.0:40.0-47.0:163.0-180.0:40.0-44.0; Figs 644 and 645.
Male. Unknown.
Hosts. Aonidiella orientalis on Agave americana, Canthium parviflorum,
Polygonum glabrum, Parthenium hysterophorus; Hemiberlesia lataniae;
Lindingaspis fusca on Tamarindus indica.
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Distribution. India: Andhra Pradesh, Karnataka. (Sri Lanka; U.S.A.; probably widely distributed.)
Material examined. See Hayat (1989a).
Comments. This species is very close to perniciosi, and the larger specimens may be confused for that species. In such cases, the reliable characters for recognition of aurantii are the short ovipositor which originates
from about distal third of gaster (from level of TVI or base of TVII) and
the clearly separated spiracular plates (Fig. 644).
36. Encarsia divergens (Silvestri)
Prospaltella divergens Silvestri, 1926: 182. Female. Singapore (IEUN), examined.
Encarsia divergens (Silvestri): Viggiani & Mazzone, 1979: 45.

Other citations. Silvestri, 1928: 24, des. Bruner, 1928: 38-40, India rec.
Flanders, 1969:467-480, review of Smith's work in India, (all as Pros,
divergens). Hayat, 1986b: 161, catlg. Hayat, 1989a: 56, tax., key.
Female. Body including head largely dark brown; mid lobe on sides
broadly, and side lobes, pale brown; scutellum pale; gaster with TVII pale,
but as the terga are stretched, gaster appears alternately banded with pale
and darker bands; wings hyaline; otherwise as described by Silvestri
(1926).
Pedicel relatively shorter, 1.33x as long as broad; Fl as long as broad
and clearly shorter than ventral length of pedicel (11.5:19.5); F2 more than
2.Ox as long as Fl and more than 2.Ox as long as broad (27.0:11.5:12.0).
Mid lobe with 10 setae. Forewing 2.5x as long as broad; marginal fringe
slightly longer than 0.25x of wing width; marginal vein with 8 setae and
costal cell with a single seta. Ovipositor l.lx as long as mid tibia; third
valvula 0.37x of second valvifer. Other details as illustrated and described
by Silvestri.
Male. Unknown.
Hosts. Aleurocanthus spp. including A. woglumi.
Distribution. India: 'vicinity of Assam'. (Singapore; Malaysia; Indonesia;
Mexico).
Material examined. See above under citations.
Comments. I have not seen any material of this species from India. It was
earlier (Hayat, 1989a) placed in the key correctly, as I am able to confirm
from study of a female 'syntype' (IEUN).
I place this species in the aurantii-group. It differs from the other Indian
species of the group by the characters given in the key.
37. Encarsia smithi (Silvestri)
Prospaltella smithi Silvestri, 1926: 179. Female, male. China, Canton (IEUN), syntypes
examined.
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Encarsia smithi (Silvestri): Viggiani & Mazzone, 1979: 45.

Other citations. Silvestri, 1928: 20, des. Pruthi & Samuel, 1942: 35-37,
India rec. Smith, 1950: 8-10, India rec. Samuel, 1950: 248-250, India rec.
Krishnamurti & Usman, 1954: 339, India rec. Flanders, 1969: 467-480,
review of Smith's work in India, (all as Pros, smithi). Hayat, 1986b: 163,
catlg. Hayat, 1989a: 37, tax., key.
Female. Head testaceous yellow; occiput, mouth margin and postocellar
bars dark brown; thorax and gaster dark brown, with apex of TVII pale;
otherwise as described by Silvestri.
Setae on frontovertex dark brown. Antenna with F1 slightly shorter than
ventral length of pedicel (15.0:18.0), and slightly longer than broad (15.0:11.5);
F2 less than 2.Ox as long as Fl and 2.Ox as long as broad (26.0:15.0:13.0),
and as long as F3. Mid lobe with 10 setae. Forewing basal cell with 2
setae. Ovipositor 1.3x as long as mid tibia (38.0:29.0); third valvula about
0.4x of second valvifer; TVII clearly broader than long as illustrated by
Silvestri.
Male. Not described. See Silvestri (1926).
Hosts. [1]Aleurocanthus woglumi; [?]A. hussini; [7]Bemisia tabaci. (Types,
ex Aleurocanthus spiniferus).
Distribution. [?]India: Bihar, Karnataka, Maharashtra, 'north India'. (Pakistan; Sri Lanka; China; Taiwan; Japan; Mexico).
Material examined. See Hayat (1989a) and the comments given below.
Comments. When I published on this species (Hayat, 1989a), it was known
to me from the original description and from three specimens from India
present in the USNM. Because of the discrepancy between these, I placed
smithi in 3 couplets in the key (Hayat, 1989a: key couplets 10, 28, 48).
Study of syntypes (2F, 1M; IEUN) from Sri Lanka, shows that the species
was wrongly placed in couplets 10 and 28 in that key. These Sri Lankan
specimens run correctly to couplet 48.
E.smithi clearly belongs in aurantii-group, and inspite of the host
(aleyrodid) it is very close to perniciosi. It differs from the latter species
mainly in the characters given in the key.
The study of the syntypes throws doubts on the identity of the material
recorded from India by several authors (see citations given above).
38. Encarsia perniciosi (Tower) (Figs 1, 648-656, 663)
Prospaltella perniciosi Tower, 1913: 125. Female, male. U.S.A., Amherst (Mass. State
Coll. Amherst), not examined.
Encarsia perniciosi (Tower): Hayat, 1981: 466.

Other citations. Rao & Sudha Rao, 1960: 120-123, introd. in Kashmir
valley. Jolly, 1961-1962: 163-168, introd. American, Russian & Chinese
strains in Himachal Pradesh, established. Singh, 1961-1962: 169-170,
introd. in Kumaon region, successful. Narayanan & Subba Rao, 1967: 230-
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231, introd. from California in Himachal Pradesh, Uttar Pradesh, Punjab
& Kashmir; introd. Russian & Chinese strains also; (all as Pros, perniciosi).
Hayat, 1981: 466, India rec. Hayat, 1989a: 53, tax., des., key. Mani, 1989:
1150, as sp. incertae sedisl. Thakur et al, 1989: 146, India rec. Masoodi
et al, 1996: 77-78, India rec.
[For extensive citations, descriptions, hosts, etc. see Peck (1963), Ferriere
(1965), Nikol'skaya & Yasnosh (1966) and De Santis (1979a)]
Female. Length, 0.47-0.80mm Body (Fig. 663) dark brown to nearly
black, brown in teneral specimens; frontovertex and upper part of occiput
lemon to pale orange yellow; post-ocellar bars dark brown; face dusky,
usually with a brown cross-band above toruli (Fig. 653); expanded part
of side lobes pale; anterior 0.25x to nearly 0.5x of mid lobe pale brown;
scutellum yellow to white; TVII of gaster orange brown to brown with
white apex; third valvulae dark brown; ventre varying from pallid to dark
brown; antenna yellow brown, pedicel brown, radicle and scape in basal
third or so pallid; forewing infuscated behind marginal vein, otherwise
hyaline; legs pallid to white; base of fore coxa, base of fore femur, basal
0.66x of fore tibia, suffused with brown; mid coxa and basal 0.5x of mid
femur pale brown; hind coxa and femur dark brown, hind tibia in about
basal 0.5x brown.
Structural details as in figures, but the following may be noted: Head,
in front view, one-third broader than high (9.0: 7.0); mouth fossa nearly
0.5x of frontovertex width; eyes with pale setae. Antenna as in Figs 648
and 654, normal dimensions as in Fig. 648a, in smaller specimens as in
Fig. 648b, otherwise Fl varying from quadrate to distinctly longer than
broad; F2 usually slightly longer than F3. Forewing 2.5-2.66x as long
as broad; basal cell with 2-4 setae; marginal vein with 6-9 setae; marginal
fringe from slightly longer than one-sixth to two-fifth of wing width, but
normally 0.25-0.33x of wing width. Hindwing about 7.Ox as long as broad;
marginal fringe 1.2x as long as wing width. Hind tibia subequal in length
to mid tibia (55.0:58.0). Petiole plus gaster a little longer than thorax (15.022.0:12.0-18.0); relative lengths of ovipositor, third valvula and mid tibia
as in Figs 649 and 650.
Male. Similar to female except for the generally smaller size, hyaline
or indistinctly lightly infuscate forewing, and different conformation of
antennal segments (Fig. 656).
Hosts. Quadraspidiotus perniciosus on apple; indet. diaspidids, probably
the same species, on Salix sp.
Distribution. India: Jammu & Kashmir, Himachal Pradesh, Punjab, Uttar
Pradesh. (Widely distributed, nearly cosmopolitan.)
Material examined. See Hayat (1981, 1989a).
Comments. E. perniciosi is a well-known parasitoid of the San Jose Scale.
Although consisting of host-determined races or strains (Peck, 1963), there
are apparently no morphological differences of specific value in various
populations, apart from the usual variations expected in such a widely
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distributed species. It can be distinguished from other Indian species by
the characters given in the key.
39. Encarsia sankarani Hayat (Figs 665-674)
Encarsia sankarani Hayat, 1989a: 45. Female. India, Assam, presumably Jorhat (BMNH).

Female. Length, 0.6-0.7mm Head pale lemon yellow to golden yellow,
with brown postocellar bars; occiput above foramen with brownish tinge,
and a distinct dark brown cross-band at level of foramen; malar space with
brown suffusions; thorax and gaster pallid to white with the following
brown to dark brown parts: pronotal collar especially on sides, axillae and
tegulae dark brown; propodeum dark brown with pale brown areas proximad
of spiracles and in middle; pleura and sterna infuscate brown; petiole
largely, TI at least across base, posterior half to whole of TIV and whole
of TV brown to dark brown; TVI brown, paler in middle; TVII pale brown
basally, becoming yellow or yellow brown apically; the bands on TIV and
V sometimes interrupted in middle by yellow, that on TVI may be broadly
interrupted in middle or may consist of four dark brown patches; sometimes
TVI and VII mainly yellow with pale brown sides; ventre of gaster pallid;
ovipositor yellow; antennal scape pallid, light brown along margins; pedicel
and flagellum pale brown to distally brownish with dark brown setae;
forewing lightly infuscate behind venation; legs pallid with only hind
coxae in basal 0.25-0.33 sometimes brownish.
Structural details as in figures, but the following may be noted: Mouth
fossa about 0.4x of frontovertex width; eyes with pale setae. Antenna (Figs
666, 674) with Fl very slightly to 1.5x as long as broad, and shorter than
F2. Mid lobe and each side lobe with 2 setae each. Marginal vein with
6-7 setae; marginal fringe 0.66x to slightly shorter than wing width.
Hindwing (Fig. 672) with marginal fringe slightly less than to slightly more
than 2.Ox as long as wing width. Hind tibia shorter than mid tibia (53.0:58.0).
Petiole with fine sculpture on sides, the reticulations fading mesally.
Petiole plus gaster at least a little longer than thorax; relative lengths of
ovipositor, third valvula mid tibia, mid basitarsus and spur as in Figs 668
and 669.
Male. Unknown.
Host. Fiorinia theae [on tea].
Distribution. India: Assam.
Material examined. See Hayat (1989a).
Comments. E. sankarani is related to inquirenda (Silvestri), fasciata
(Malenotti) and niigatae (Nakayama). It differs from the first two species
in the relative dimensions of the flagellar segments and presence of only
2 setae on the mid lobe. It differs from niigatae in the relative dimensions
of the flagellar segments and the gaster not being completely dark brown.
[See also key to species by Hayat, 1989a.]
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40. Encarsia coimbatorensis Hayat (Figs 676-680)
Encarsia coimbatorensis Hayat, 1989a: 36. Female. India, Coimbatore (BMNH).

Female. Length, 0.67mm Frontovertex orange yellow; face above toruli
brownish; mouth margin and malar space behind sutures dark brown;
occiput yellow with a brownish band on sides of foramen; mesoscutum
and scutellum yellow, rest of thorax including pleura and ventre, dark
brown and a little shiny; gaster with TI, IV-VII dark brown, sides of Til
and III brown; apex of TVII yellow; ventre of gaster in distal half dark
brown; antenna pale yellow; forewing infuscate behind venation, with a
dark infuscated band behind stigmal vein and in distal half of basal cell
(Fig. 677); legs pallid to white.
Frontovertex at anterior ocellus slightly more than 0.5x of head width
(ca 43.0:70.0); POL slightly less than OOL (6.0:7.0); mouth fossa nearly
0.5x of frontovertex width (20.0:43.0). Mandible with two sharply pointed
teeth and a small, receded tooth. Antenna as in Fig. 680. Thorax as in Fig.
676. Forewing as in Fig. 677; basal cell with 2-3 setae; marginal vein with
8 setae. Hindwing about 7.5x as long as broad; marginal fringe 1.5x as
long as wing width. Hind tibia equal in length to mid tibia. Petiole plus
gaster (distended) longer than thorax (24.5:16.0); TVII about 1.25x as
broad as long; TII-VII with 2+2, 2+2, 2+2, 3+2+3, 2+2+2, 4 setae; relative
lengths of ovipositor, third valvula, mid tibia, basitarsus and spur as in
Figs 678 and 679.
Male. Unknown.
Host. Unknown.
Distribution. India: Tamil Nadu.
Material examined. See Hayat (1989a).
Comments. This species is quite distinct, and can be recognized by the
body colour, wing infuscation, longer TVII of gaster and shorter third
valvulae. It was doubtfully placed (Hayat, 1989a) in opulenta-gioup. I now
definitely place it in aurantii-group (sensu lato).
41. Encarsia obtusiclava Hayat (Figs 675, 681-687, 861)

Encarsia obtusiclava Hayat, 1989a: 55. Female, male. India, Sitapur (BMNH), paratypes
in HC.
Female. Length, 0.60-0.87mm Frontovertex golden to orange yellow;
occiput with a dark brown cross-band at level of foramen, yellow to pale
yellow above this band and nearly white below this band; face, especially
below toruli pallid to nearly white; thorax and gaster yellow, paler than
frontovertex, with pronotal collar on sides and in middle, anterior margin
of mid lobe, propodeum proximad of spiracles, and petiole brown to dark
brown; a cross-band on TV and most of TVII dark brown (Fig. 687);
ovipositor white; antennal scape pallid to white; pedicel and flagellum
yellow brown, F6 brown; forewing with a brownish spot on stigmal vein
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and with a faint infuscation behind marginal vein; legs pallid to white,
hind knees pale brown.
Frontovertex slightly more than 0.5x of head width (8.5:15.0); POL,
11.0; OOL, 7.0; head, in front view broader than high (15.0: 11.0); mouth
fossa less than 0.5x of frontovertex width (16.0: 37.0); eyes with pale,
but distinct setae. Mandible with a distinct ventral tooth, a middle tooth
and a dorsal truncation. Antenna as in Fig. 682; F4 partially separated from
F5; apex of clava obtuse, but not obliquely truncate. Thorax as in Fig.
686; mid lobe with 10 setae, rarely 11 or 13 (6+5, 5+6, 6+7), setae pale.
Forewing as in Fig. 681; marginal vein with 7-10 setae; disc sparsely
setose, with a narrow bare strip along wing margin. Hindwing about 7.Ox
as long as broad; marginal fringe slightly longer than wing width. Hind
tibia shorter than mid tibia (49.0:54.0-56.0). Petiole plus gaster usually
subequal in length to thorax; TII-VII with the usual number of setae; setae
on TII-IV and VI pale in colour; ovipositor slightly shorter than to as long
as mid tibia and basitarsus combined; relative lengths of second valvifer,
third valvula, mid tibia and mid basitarsus; 47.0-48.0:17.0-19.0:54.056.0:15.0-16.0. (Figs 683, 684).
Male. Length, approx. 0.63mm Darker than female in colour, with
orange yellow frontovertex; face very slightly shiny, pale brown, whitish
below toruli; occiput largely dark brown; thorax and gaster dark brown;
mid lobe on sides and narrowly along posterior margin, and scutellum
infuscate brown; side lobes yellow brown; metanotum and apex of last
tergum of gaster pale; scape pallid to white; pedicel and flagellum yellow;wings
hyaline, the spot on stigmal vein paler than in female; legs white, hind
coxa in basal half or so dark brown. Antenna as in Fig. 685. Genitalia
as in Fig. 861.
Hosts. Aulacaspis tubercularis on Mangifera indica; indet. diaspidids,
probably the same species, on mango.
Distribution. India: Karnataka, Uttar Pradesh. (China).
Material examined. See Hayat (1989a)
Comments. This is a very distinctive species. It can be recognized by the
body colour, shape of the antennal clava, sparsely setose disc and the
specific type of infuscation of the forewing. Huang (1994) recently recorded it from China from the aleyrodid Aleurocanthus spiniferus.
42. Encarsia trivittata Hayat (Figs 688-693)
Encarsia trivittata Hayat, 1989a: 59. Female. India, Aligarh (BMNH), paratypes in HC.

Female. Length, 0.66-0.90mm Body lemon yellow to golden yellow,
except as follows: mouth margin pale brown; a cross-band on occiput at
level of foramen, pronotal collar, anterior margin of mid lobe, axillae
anteriorly, propodeum except sides, mesopleura above, petiole, a narrow
band across base of TI of gaster, and cross-bands on TIV-VI (or IV and
V, or V and VI) brown to dark brown (Fig. 688); ovipositor pallid; antenna
with scape white, pedicel yellow brown, flagellum yellow with F6 brown;
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forewing faintly infuscate behind marginal vein (not shown in Fig. 693);
legs pallid.
Structural details as in figures, but the following may be noted: Eyes
with pale setae. Antenna (Fig. 691) with Fl usually a little longer than
pedicel and at least 2.Ox as long as broad, and distinctly shorter than F2;
clava 2-segmented. Mid lobe usually with 4 setae. Forewing (Fig. 693)
about 2.5x as long as broad; basal cell with 2-4 setae; marginal vein with
6-9 setae, these vary from slightly to distinctly longer than width of the
vein; marginal fringe from slightly more than 0.16x to slightly less than
0.20x of wing width. Hindwing about 6.Ox as long as broad; disc with three
irregular lines of setae; marginal fringe slightly shorter than to about as
long as wing width. Hind tibia shorter than mid tibia (61.0-65.0:71.0-74.0).
TVII in holotype with 5 setae, otherwise terga with the usual number of
setae; relative lengths of second valvifer, third valvula, mid tibia, mid
basitarsus and mid spur (Figs 689 and 690), 66.0-68.0:25.0- 27.0:71.074.0:18.0-20.0:15.0-16.0.
Male. Unknown.
Host. Aleurolobus sp. on Eugenia jambolana.
Distribution. India: Uttar Pradesh.
Material examined. See Hayat (1989a).
Additional material. INDIA: Uttar Pradesh, Aligarh, 2F, x.1994, ex
aleyrodids on E. jambolana; M. Hayat.
Comments. This species is quite distinct from all the other species of the
genus mainly in the color of gaster and relatively longer funicle segments
(See also key).
43. Encarsia elongata (Dozier) (Figs 703-706)
Prospaltella elongata Dozier, 1937: 128. Female. U.S.A., New Orleans (USNM).
[Prospaltella aurantu (Howard): Silvestri, 193 la: 149. Female. China. Misidentification
according to Girault, 1935.]
[Coccophagus herndom Girault, 1935: 3. Specific name proposed for material considered misidentified as P aurantu by Silvestri.]
Encarsia elongata (Dozier): Hayat, 1989a: 47. tax., India rec, des., key.

Female. Length, approx. 0.75mm Head golden yellow, with an irregular
brownish cross-band on face above toruli and another cross-band on occiput
at level of foramen; thorax pale yellow, with pronotum, anterior margin
of mid lobe narrowly, tegulae, axillae, and propodeum except mesal third,
brown to dark brown; propleura brown; prepectus dark brown; petiole
biown; gaster dark brown with TI and Til except sides, and TVII pale
yellow to white; third valvulae blackish in contrast to paler second valvifers;
antenna dusky, F6 brownish; forewing infuscated behind marginal vein,
otherwise hyaline; legs pallid with only hind coxae in basal 0.66x dark
brown.
Frontovertex about 0.5x of head width; POL nearly equal to OOL;
mouth fossa about 0.5x of frontovertex width; eyes with fine but distinct,
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pale setae. Antenna as in Fig. 705. Mid lobe with 8 setae; each side lobe
with 2 setae; the seta on axilla located in the middle, near its mesal margin;
distance between anterior pair of scutellar setae a little more than that
between the posterior pair; placoid sensilla located near origin of anterior
setae. Forewing as in Fig. 706. Hindwing about 9.Ox as long as broad;
marginal fringe 1.25x as long as wing width. Hind tibia about as long as
mid tibia (54.0:57.0). Petiole plus gaster slightly longer than thorax (22.0:19.0);
TVI with 1 + 1+2+1 + 1 setae; TVII nearly 2.Ox as broad as long; third
valvulae less than 0.5x of second valvifer; relative lengths of ovipositor
and mid tibia as in Figs 704 and 703.
Male. Unknown from India.
Host. Fiorinia theae [on tea].
Distribution. India: Assam. (U.S.A.; Puerto Rico; China).
Material examined. See Hayat (1989a)
Comments. As noted by me (Hayat, 1989a), the single specimen from
Assam identified as this species differs from the types (examined by me
in 1989a) in having a brownish cross-band on face and shorter marginal
fringe of forewing.
For the reasons given earlier (Hayat, 1989a), I consider elongata as
a valid taxon with herndoni as its nomenclatorial synonym.
44. Encarsia udaipuriensis (Shafee) (Figs 694-702)
Prospaltella citri Agarwal, 1964a: 276. Female. India, Aligarh (ZDAMU), examined.
Preoccupied by P.citri Ishii, 1938. Synonymy by Hayat, 1989a:50.
Prospaltella udaipuriensis Shafee, 1973b: 256. Female. India, Udaipur (ZDAMU), parts
examined.
Prospaltella agarwali Hayat, 1974b: 181. Replacement name for P. citri Agarwal, not
Ishii. Synonymy by Hayat, 1989a: 50.
Encarsia agarwali (Hayat): Hayat, 1986b: 160, catlg.
Encarsia udaipuriensis (Shafee): Hayat, 1986b: 164, catlg.

Other citations. Shafee, 1973b: 252, 256, India rec, key. Mani, 1989:
1155, des.; both as P. citri. Hayat, 1989a: 50, tax., des., key.
Female. Length, 0.52-0.80mm Body pale yellow; mouth margin in
middle reddish brown; pronotal collar, anterior margin of mid lobe narrowly, propodeum except pale middle, petiole, TI of gaster across base,
TV and VI or only TVI, brown to dark brown; apex of TVII white; third
valvulae reddish to dark brown in contrast to pale second valvifers; antenna
yellow, scape basally white, F4-6 suffused with brown; wings hyaline; legs
pale yellow, paler than thorax. One specimen with a triangular brown patch
on mid lobe, brown axillae, dark brown mesopleura, and brown on sides
of Till and IV. Setae on body transparent, but visible in balsam in cleared
specimens.
Frontovertex 0.4x of head width; POL 20.0, OOL 16.0; postocellar bars
distinct; head in front view broader than high (21.0-15.0); mouth fossa
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only slightly less than 0.5x of frontovertex width; mouth margin deeply
concave in middle; eyes with fine, transparent setae. Antenna as in Figs
694 and 695, with relative lengths of funicle segments, especially Fl
varying depending up on size of the specimen. Thorax as in Fig. 702.
Forewing as in Figs 696 and 701; basal cell with 2-4 setae; marginal vein
with 7-9 setae; marginal fringe 0.20-0.25x of wing width. Hindwing about
7.Ox as long as broad; marginal fringe slightly longer than wing width.
Hind tibia usually slightly shorter than mid tibia. Petiole plus gaster a
quarter longer than thorax; relative lengths of ovipositor and mid tibia,
53.0-64.0:59.0-75.0 (Figs 698, 699 and 697, 700).
Male. Unknown.
Hosts. Aleurolobus barodensis andAleyrodes sp. onSaccharum officinarum;
Moundiella indica on Tamarindus indicus; [?]Kerria lacca on Acacia
arabica; [?]Planococcus citri on Citrus medica; [?]Eggs of Emmalocera
depressella.
Distribution. India: Bihar, Orissa, Rajasthan, Tamil Nadu, Uttar Pradesh.
Material examined. See Hayat (1989a).
Additional material. INDIA: Orissa, Nowrangpur, IF, 24.xi. 1993, ex
Moundiella indica on T. indicus; P. Meganathan.
Comments. P. udaipuriensis: The slide containing parts of the holotype
seen by me (1989a) is re-examined. I also found a single female specimen
on a slide in a drop of balsam [I have now put a coverslip on it.], bearing
number '511' written in black ink. The holotype slide also has number
' 511'. Thus this specimen is considered as a probable paratype of udaipuriensis,
though it has no data or name.
This species differs from the other species of lutea-group by the characters given in the key, and especially by the longer flagellar segments,
shorter (relative to width of wing) marginal fringe of forewing, and slightly
different body colour.
45. Encarsia indica (Shafee) [incertae sedis] (Figs 707, 708)
Prospaltella indica Shafee, 1973b; 255. Female. India, Pondicherry (ZDAMU), examined.
Encarsia indica (Shafee): Hayat, 1989a: 48, tax., des., key.

Other citations. Hayat, 1981: 466, as syn. of E. lutea. Hayat, 1986b: 162,
catlg. under E. lutea.
Female. Body yellow; wings hyaline; legs pale yellow. Antenna as in
Fig. 707. Forewing as in Fig. 708. Mid tibial spur about as long as
basitarsus. Other details as given in the original description. (But see under
'Comments'.)
Male. Unknown.
Host. Indet. aleyrodid.
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Distribution. India: Pondicherry.
Comments. The above characters were given by Hayat (1989a) based on
the dissected and badly distorted holotype (re-examined). Therefore, the
comments made earlier by me (1989a) still hold good.
46. Encarsia lutea (Masi) (Figs 709-716)
Prospaltella lutea Masi, 1910: 25. Female. Italy (MCSG), not examined.
Encarsia lutea (Masi): Viggiani & Mazzone, 1979: 46.

Other citations. Hayat, 1981: 466, tax., India rec. Hayat, 1986b: 162,
catlg. Hayat, 1989a: 48-50, tax., des.,key, India rec. Mani, 1989: 1150,
as sp. incertae sedis.
Female. Length, 0.50-0.57mm Body yellow, with at most mouth margin,
pronotal collar, axillae partly, petiole and TI of gaster narrowly across
base, pale brown (Fig. 712); third valvulae reddish to dark brown in
contrast to pale second valvifers; antennae and legs pallid; wings hyaline.
Setae on body pale, not clearly visible in uncleared specimens.
Structural details as in figures, but the following may be noted: Mouth
fossa less than 0.5x of frontovertex width (about, 3.0:8.0); eyes with fine,
pale setae. Mandible with two teeth and a truncation (Fig. 714). Antenna
with relative dimensions of pedicel and flagellar segments variable; Fl
usually quadrate and not longer than 0.5x of pedicel, may be a little broader
than long to a little longer than broad; F2 from slightly shorter to as long
as broad or slightly longer than F3; F3 rarely quadrate, usually a little
longer than broad (see Fig. 715). Mid lobe usually with 8 setae. Forewing
2.66x to nearly 3.Ox as long as broad; basal cell with 1, rarely 2, setae;
marginal vein with 5-7 setae; marginal fringe 0.33x to nearly 0.5x of wing
width. Hindwing 8.5-9.5x as long as broad; marginal fringe more than 1.5x
of wing width (5.0-6.0:3.0). Mid tibial spur slightly shorter than basitarsus
(Fig. 710); hind tibia subequal in length to mid tibia. Petiole plus gaster
longer than thorax (16.0-20.0: 11.5-15.0); third valvulae only a little longer
than O.33x of second valvifers; ovipositor not longer than mid tibia (Figs
711 and 710).
Male. Length, 0.45-0.54mm Darker than female; a cross-band on, or
largely the, occiput; mid lobe anteriorly; axillae, sides of propodeum;
petiole; pleura; and ventre of thorax brown; pronotum and gaster except
pallid last tergum, dark brown.
Antenna as in Fig. 713; pedicel usually as long as Fl, rarely slightly
longer; Fl and F2 (in some specimens, F3 also) forming a compact structure; F5 and F6 not clearly separated.
Hosts. Bemisia sp. on cotton; indet. aleyrodids on Saccharum spontaneum,
and 'tulsi'.
Distribution. India: Bihar, Uttar Pradesh. (China; Pakistan; Taiwan; Palaearctic).
Material examined. See Hayat (1981, 1989a)
Additional material.INDIA: Uttar Pradesh, Aligarh, 1M, 18.x. 1985; M.
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Hayat. IF, x.1995, ex indet. aleyrodid on 'tulsi'; M. Hayat.
Comments. This species is well-known and does not need any comments,
except that it shows variation in the relative dimensions of the antennal
segments, and lengths of the marginal fringe compared to wing width.
47. Encarsia perflava Hayat (Figs 717-722)
Encarsia perflava Hayat, 1989a: 43. Female. India, Aligarh (BMNH), paratypes in HC.
Female. Length, thorax+gaster, 0.42-0.57mm. Body pale yellow; ocellar area and mouth margin pale brown; tips of mandibles reddish; antenna
pale yellow, F6 pale brown; wings hyaline; legs paler than body.
POL appears about 0.5 of OOL; mouth fossa less than 0.5x of frontovertex
width (14.0-15.0:38.0-41.0); setae on head pale, those between toruli and
mouth margin as in Fig.717; eyes with colourless setae. Antenna as in Fig.
718; Fl 0.66-0.75x of pedicel, shorter than F2; F3 rather distinctly longer
than F2. Thorax as in Fig. 722. Forewing (Fig. 721) basal cell with 24 setae; marginal vein with 6-7 setae; marginal fringe from slightly less
than 0.5x to nearly 0.66x of wing width. Hindwing about 9.Ox as long as
broad; marginal fringe slightly less than 2.Ox of wing width. Relative
lengths of mid tibia, basitarsus and spur, 39.0-50.0:13.0-18.0:8.0-9.0; hind
tibia subequal in length to mid tibia (40.0-54.0:39.0-50.0). Petiole plus
gaster (distended) longer than thorax (17.0-24.0:11.5-14.0); TVII about
1.5x as broad as long; relative lengths of ovipositor, third valvula and mid
tibia as in Figs 720 and 719.
Male. Unknown.
Host. One specimen ex indet. aleyrodids on Dalbergia sissoo.
Distribution. India: Uttar Pradesh.(Taiwan).
Material examined. See Hayat (1989a).
Comments. E. perflava appears related to pseudococci and macroptera.
It differs from the former by the completely yellow body colour, forewing
shape and length of marginal fringe, and slightly different dimensions of
the antennal segments. It differs from macroptera in having the pedicel
longer than Fl, the latter shorter than F2; mid lobe usually with 8 setae;
disc of forewing relatively sparsely setose with marginal fringe distad of
venation longer; longer mid basitarsus; shorter mid tibial spur; and in body
colour. See key to species for further details.
See comments given under pseudococci for group placement for perflava.
48. Encarsia pseudococci (Agarwal) (Figs 723-725)
Prospaltellapseudococci Agarwal, 1964a: 279. Female, male. India, Aligarh (ZDAMU),
examined.
Encarsia pseudococci (Agarwal): Hayat, 1986b: 163, catlg.

Other citations. Shafee, 1973b: 252, key, P. pseudococci. Hayat, 1989a:
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42, tax., des., key. Mani,1989: 1155, des., P. pseudococci.
Host. [?]Rastrococcus iceryoides, on Rhynchosia mimosa.
Distribution. India: Uttar Pradesh.
Material examined. Holotype and allotype (ZDAMU).
Comments. This species was redescribed and illustrated by Hayat (1989a),
and nothing more can be added to that account. It can be identified with
the help of the figures and the characters given in the key.
E. pseudococci and perflava were earlier placed in a separate group,
perflava-group, by Hayat (1989a). However, as the differences between
this group and lahorensis-group are negligible pertaining to the relative
lengths of the flagellar segments and of the marginal fringe of the forewing,
I place these species in lahorensis-group.
49. Encarsia lipaleyrodis Krishnan & David
Encarsia lipaleyrodis Krishnan & David, 1996: 19. Female. India, Padappai (David
coll.), not examined.
Female. Body yellow; mouth margin, occiput, a streak in middle of
anterior half of mid lobe, propodeum and petiole, brown; TI of gaster with
a dark brown cross-band at base; antenna pale yellow, with some faint
brown on scape and flagellum distally; wings hyaline; legs pale yellow
with tibiae and tarsi light brown.
Mouth fossa 0.25x of frontovertex width; setae on head dorsum and
eyes colourless, the latter each about as long as an ommatidium. Antennal
pedicel longer than Fl; Fl nearly 1.5x, F2 1.5x, and F3 and F4 each about
2.Ox as long as broad; Fl shorter than F2, both individually shorter than
F3; clava 2-segmented. The brown area on mid lobe, and axillae with
prominent sculpture; mid lobe with 8 setae. Forewing nearly 2.5x as long
as broad; marginal fringe about 0.33x of wing width; basal cell with 2
setae. Mid tibial spur about 0.5x of mid basitarsus. Gaster TII-VI with
0+0, 1 + 1, 1 + 1, 1+2+1, 4, and 4 setae; ovipositor slightly longer than mid
tibia; third valvulae nearly 0.33x of second valvifers.
Male. Unknown.
Host. Lipaleyrodes euphorbiae on Phyllanthus acidus.
Distribution. India: Tamil Nadu.
Comments. E. lipaleyrodis is apparently close to pseudococci from which
it differs by the characters given in the key.
50. Encarsia lahorensis (Howard) (Figs 726-730)
Prospaltella lahorensis Howard, 1911: 132. Female, male. Pakistan, Lahore (Lectotype,
USNM). Lectotype selected and designated by Hayat, 1981: 466.
Encarsia lahorensis (Howard): Viggiani & Mazzone, 1979: 46.
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Other citations. Woglum, 1913: 58pp. Misra, 1924: 127-135, host. Ayyar,
1925: 251, catlg. Mani, 1938: 123, catlg. Pruthi & Mani, 1940: 27, host.
Viggiani & Mazzone, 1978: 99-166, morphology, biol.(all in Prospaltella).
Hayat, 1986b: 161, catlg. Hayat, 1989a: 73, tax., des., key. Mani, 1989:
1150, as sp. incertae sedis.
As this species has been described recently by Hayat (1989a), and detail
morphology was earlier published by Viggiani & Mazzone (1978), I give
here only a few characters for its recognition.
Female. Body pale yellow usually without any markings; antennae
whitish, with very light infuscation with prominent pale brown setae; wings
hyaline; legs pallid.
Structural details as in figures, but the following may be noted: Head
dorsum transverse (Fig. 729). Antenna as in Fig. 726; Fl as long as F6;
F4 shortest segment of the flagellum; Fl varies from 2.66x-3.0x as long
as broad. Thorax as in Fig. 729; each side lobe apparently with 2 setae;
anterior pair of scutellar setae minute. Forewing as in Fig. 730. Hindwing
about 6.5x as long as broad; marginal fringe 1.25x as long as wing width.
Mid tibial spur slightly longer than 0.5x of basitarsus. Relative lengths
of ovipositor, third valvula and mid tibia as in Figs 727 and 728.
Male. Known, but I have seen only paralectotypes in which the heads
were missing. See Viggiani & Mazzone (1978).
Hosts. Dialeurodes citri; [?]Aleurodes ricini
Distribution. India: 'north India', [?]Bihar. (Pakistan; Taiwan; Introd. in
U.S.A. and Italy.)
Material examined. See Hayat (1981, 1989a).
Comments. This well-known species can be distinguished from other
species of lahorensis-gvoup by the characters given in the key.
As noted earlier by me (1989a), the record of this species as aparasitoid
of A. ricini by Misra (1924) can not now be confirmed.
51. Encarsia macroptera Viggiani (Figs 731-736)
Encarsia /wacrop/era Viggiani, 1985a: 87. Female. Pakistan, Peshawar (IEUN), paratypes
examined.
Encarsia leptosoma Hayat, 1989a: 44. Female, male. India, Mukerian (BMNH), paratypes
in HC. SYN. NOV.

Female. Length, 0.65-0.80mm Body pale yellow; a cross-band on occiput
at level of foramen, and collar of pronotum pale brown; a narrow band
across base of TI, a band each on TV and TVI or only on TV, appear very
pale brown and not easily discernible; axillae pale brown on sides (Fig.
731); antenna pale yellow with yellow brown F6; wings hyaline; legs paler
than body. Setae on body and wings colourless.
Head, in front view, distinctly broader than high (11.5:15.0); frontovertex
width:head width, 8.5-9.5:16.0-17.0; mouth fossa slightly less than 0.5x
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of frontovertex width (18.0-21.0:43.0-46.0). Antenna as in Fig. 732; none
of the flagellar segments less than 2.Ox as long as broad; F5 somewhat
longer than F6. Thorax as in Fig. 731; mid lobe longer, slightly less than
2.Ox as long as scutellum, with 8-10 setae. Forewing (Fig. 735) marginal
vein with 6-8 setae. Hindwing about 9.5x as long as broad; marginal fringe
slightly less than 2.Ox as long as wing width. Hind tibia about as long
as mid tibia. Petiole plus gaster longer than thorax (24.0-28.0:15.0-17.0);
TVII 1.5x as broad as long; relative lengths of ovipositor, third valvula
and mid tibia as in Figs 734 and 733.
Male. Length, 0.60mm Similar to female except as follows: Body pale
yellow with the following parts brown to dark brown: the band on occiput
broader than in female; pronotum, anterior margin of mid lobe, axillae,
mesopleura above, propodeum on sides, and whole gaster; wings hyaline
but discal setae pale brown. Antenna as in Fig. 736.
Host. Indet. aleyrodids on Saccharum officinarum.
Distribution. India: Maharashtra, Punjab, Uttar Pradesh. (Pakistan).
Material examined. See Hayat (1989a).
Comments. I have already indicated the possibility of leptosoma proving
to be a synonym of macroptera. The study of 2 paratypes (IEUN) confirms
this view, and the synonymy is proposed above. The paratypes of macroptera
also possess 2 setae in basal cell and the relative dimensions of the flagellar
segments are about the same in both, but the marginal fringe is nearly 0.5x
of wing width. Otherwise, these two species are indistinguishable.
52. Encarsia confusa Hayat (Figs 737-741)
Encarsia confusa Hayat, 1989a: 70. Female. India, Aligarh (BMNH), paratypes in HC.

Female. Length, 0.52-0.73mm Body golden yellow; postocellar bars,
mouth margin, a cross-band on occiput at level of foramen, and collar of
pronotum brown; rarely anterior margin of mid lobe and TI appear very
pale brown; antenna yellow, scape paler, pedicel basally and F6 pale
brown; wings hyaline; legs pallid.
Frontovertex broader than 0.5x of head width (9.5-12.0:16.5-20.0);
mouth fossa a little less than 0.33x of frontovertex width; POL a little
longer or subequal to OOL; eyes with short colourless setae. Antenna as
in Fig. 737; Fl distinctly shorter than F2 and usually slightly shorter than
pedicel. Thorax as in Fig. 741. Forewing (Fig. 740) basal cell with 5-10
setae; marginal vein with 5-9 setae; marginal fringe slightly less than 0.25x
of wing width, rarely 0.33x to 0.4x of wing width. Mid tibia subequal in
length to hind tibia. Petiole plus gaster longer than thorax (17.0-23.0:13.018.0); ovipositor usually subequal in length to mid tibia (Figs 738, 739);
relative lengths of second valvifer, third valvula and mid tibia, 31.043.0:10.0-14.0:43.0-56.0.
Male. Unknown.
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Host. Aleurolobus sp. near niloticus, on Dalbergia sissoo.
Distribution. India: Bihar, Uttar Pradesh.
Material examined. See Hayat (1989a).
Additional material. INDIA: Bihar, Gaya, Divizen, IF, 22.x. 1992; S.B.
Zeya. Uttar Pradesh, Aligarh, IF, 28.viii.1988; M.Hayat
Comments. This species may be confused for transvena as these appear
very similar, but confusa differs from Timberlake's species by having Fl
distinctly shorter than F2; distance between anterior pair of scutellar setae
greater than that between the posterior pair; placoid sensilla on scutellum
distantly placed; and ovipositor not being longer than mid tibia. E. confusa
also appears close to E. galilea Rivney (in Rivney & Gerling, 1987), and
the two may be synonymous. A final decision is deferred till examination
of the types of galilea.
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16. COCCOPHAGOIDES GIRAULT
Coccophagoides Girault, 1915: 58. Type species Coccophagus abnormicornis Girault,
by original designation.
Diaspiniphagus Silvestri, 1927: 35. Type species Prospalta similis Masi, by original
designation. Synonymy by Mercet, 1928b: 511.
Primaprospaltella DeBach & La Salle, 1981: 644. Type species Prospalta murtfeldtae
Howard, by original designation. Synonymy by Hayat, 1983: 81.

Other citations. Compere, 1936: 292-294, world spp., key. Doutt, 1966:
220-226, world spp., revision, key. Graham, 1976: 136-137, European spp.,
tax. Yasnosh, 1987: 389-392, Diaspiniphagus as a valid taxon.
Diagnosis. (Figs. 742-760, 864, 869, 890, 899)
Female. Antenna with 8 segments, 1133 or 116, and usually with an
anellus. Mandible with two teeth and a dorsal truncation. Maxillary palp
2-segmented; labial palp unsegmented. Head dorsum with postocellar and
vertexal bars; head with distinct medio-frontal, transfacial and facial lines;
malar sulcus present; clypeus separate, not laterally fused with hypogenal
plate. Thorax depressed; pronotum medially membranous; axillae strongly
produced forwards; scutellum distinctly shorter (usually 0.5x) than mid
lobe and about 2.Ox as broad as long; mid lobe, each side lobe, each axilla
and scutellum with 12-22, 2-3, 1-2, and 4-6 setae; propodeum with posterior margin medially triangularly produced, with 2 setae on each side
distad of spiracles. Forewing with marginal vein distinctly shorter than
costal cell, about 0.5x; stigmal vein with a narrow neck and stigma like
a bird's head; parastigma well-developed, at least 0.5x of marginal vein;
submarginal vein with 3 (rarely more) setae; costal cell with a few setae
distally on dorsal surface and with a line of setae on ventral surface; linea
calva absent; basal cell with a few setae. Tarsal formula 5-5-5; tarsal
segments generally shorter. Gaster about as long as head plus thorax; TVII
band-like, latero-ventrally continuous with or connected to, outer plates
of ovipositor, thus gaster with 8 terga; ovipositor at most slightly exserted;
hypopygium either prominent reaching to apex or beyond of gaster, or only
to about the level of cereal plates.
Male. Similar to female, except Fl not apparently smaller than F2.
Genitalia with a short, basally conical, phallobase, without parameres and
without digiti, but with a plate (digital plate) probably representing the
fused digiti (Fig. 864).
Species and distribution. World species, 16; Oriental, 4; India, 2 species.
Hosts. Parasitoids of diaspidid scale insects (Homoptera:Diaspididae).
Females are diploid, produced from eggs laid by mated females, and are
primary internal parasitoids. Males are produced from eggs laid by unmated
females (arrhenotokous), and are parasitoids of other hymenopterans, including
females of their species.
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Comments. Inspite of the 5-segmented tarsi, Coccophagoides is closely
related to the tetramerous genus Bardylis Howard, in several characters:
presence of TVII and TVIII as separate terga, not fused to form 'syntergum';
long parastigma; and similar male genitalia. Thus it is virtually only the
number of tarsal segments that separates these two genera.
SPECIES-GROUPS: Yasnosh (1987) retained Diaspiniphagus as a valid
taxon for species having 4 setae on the scutellum and the hypopygium not
reaching to the apex of the gaster. I do not consider these characters to
be of generic value. Instead, I segregate the described species into two
groups as follows:
ABNORMICORNIS-GROV?. Scutellum with 6 setae; each axilla normally with 2 setae; hypopygium reaching to apex of gaster or beyond. The
species of this group are distributed mainly in the Indo-Australian region.
[Included spp.: abnormicornis (Girault), kuwanai (Silvestri), orientalis
(Agarwal), regulus (Girault), rex Girault (=C. comperei Doutt, SYN. NOV.*),
singularis (Girault), utilis Doutt. C. aurithorax Girault may also belong
here.
MOERIS-GROUP. Scutellum with 4 setae; each axilla with one seta;
hypopygium not reaching to apex of gaster. The species of this group are
mainly holarctic in distribution, though one species each is know from
the Oriental and the Australian region. [Included spp.: forbesi (Dozier),
fuscipennis (Girault), maculatus (Howard), moeris (Walker), murtfeldtae
(Howard),pulchellus (Dozier). Two other species, fasciativentris (Girault)
and inlacertus (Girault), may also belong here.
As noted above, the genus contains 16 currently valid species. A
preliminary study of some characters, such as the relative dimensions of
the antennal segments and of forewings, and setae on axillae, in the two
Indian species has thrown doubts not only on the use of such characters
as 'key characters'(for instance, Doutt, 1966), but more specifically on
the validity of species based on such characters. I have already indicated
(Hayat, 1989c: 287) the possibility of forbesi (Dozier) and pulchellus
(Dozier) being synonyms respectively of moeris (Walker) and murtfeldtae
(Howard). In view of the variations noted in the dimensions of the antennal
segments, it is not unlikely that the Indian species may eventually prove
to be indistinguishable from the Australian singularis and aurithorax. I
have, therefore, not given a key to the abnormicornis-gTOup, as such a key
may turn out to be unworkable.
1. Coccophagoides orientalis (Agarwal) (Figs 742-755)
Prospaltella orientalis Agarwal, 1964a: 280. Female. India, Aligarh (ZDAMU), examined.
Coccophagoides aligarhensis Shafee, Siddiqui & Rizvi, 1988: 5. Female. India, Aligarh
(ZDAMU), examined. Synonymy by Hayat & Zeya, 1993: 59.
Coccophagoides orientalis (Agarwal): Hayat, 1974b: 181.
*) The (holo)type female of C. rex Girault (1930) from the QMB has been examined.
This is the specimen which Doutt (1966) designated as one of the paratypes of
comperei. C. rex is conspecific with comperei, and hence the above synonymy.
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Other citations. Hayat, 1977a: 46, India rec. Hayat, 1979b: 189, tax.
Hayat, 1981: 464, male rec. Hayat, 1986b: 154, catlg. Mani, 1989: 1121,
des.; 1157, Pr. or.
Female. Length, 0.50-0.75mm Head yellow; post-ocellar bars and vertexal
bars dark brown; frontovertex around ocelli pale brown; mouth margin and
malar sulci brownish; malar space dusky yellow; occiput from level of
foramen brown to dark brown; thorax yellow (pale whitish yellow to golden
or lemon yellow); pronotum largely, except two submedian yellow patches,
anterior margin and an elongate triangular patch on mid lobe which extends
distally to more than 0.5x length of the plate, two spots of variable
dimensions in posterior 0.3-0.5 of scutellum, axillae, thoracic sutures
sometimes, and mesopleura dark brown to nearly black; either the expanded
or the posterior narrow part of each side lobe, and propodeum mesad of
spiracles, pale brown to dusky yellow; dorsellum and rest of propodeum
whitish; gaster dark brown to nearly black, TI varying from completely
pale to dark with only a yellow spot on each side, or largely yellow with
sides dark; TVI, except medially, pale yellow, TVIII white; antenna dusky
yellow; radicle, scape and pedicel largely yellow with scape distally and
pedicel proximally brown to dark brown; Fl dark brown, darker than F26 which are dusky yellow to brown; wings hyaline; forewing with infuscation
behind all of marginal vein to posterior margin, sometimes faint; marginal
vein brownish; legs nearly white to yellow, extreme base of fore coxa,
hind coxa in basal third or so, dark brown; sometimes hind femur lightly
infuscate yellow brown in about proximal half.
Structural details as in figures, but the following may be noted: Fl
distinctly broader than long to quadrate, from nearly 0.33x to 0.5x of F2;
F2 1.25x to nearly 2.Ox as long as broad; also F2-6 vary in relative
dimensions (Fig. 742). Each side lobe with 3 setae; each axilla with 12 setae, occasionally one axilla with 1 seta and the other with 2 setae (Fig.
745). Forewing 2.3-2.5x as long as broad; marginal fringe 0.2-0.3x of wing
width; in larger wings, setae along anterior margin of marginal vein
relatively shorter (Fig. 746). Basitarsi of all legs vary, from slightly longer
than segment 2 to distinctly longer (Figs 749-752); mid tibial spur subequal
in length to slightly longer (in smaller specimens). TI-VIII with setae as
follows: 1 + 1, 1 + 1, 1 + 1, 1 + 1, 2+1 + 1+2, 3 + 1 + 1+3 [the 3 setae adjacent to
each spiracle], 0+0, and 6; ovipositor 1.6-1.8x as long as mid tibia.
Male. Body completely dark brown; legs largely whitish except dark
brown coxae and slightly infuscate hind femora and tibiae. Antenna as in
Fig. 743.
Hosts. Aonidiella orientalis, on Azadirachta indica, Eugenia jambolana,
Psidium guajava and Ziziphus sp.
Distribution. India: Bihar, Rajasthan, Uttar Pradesh.
Material examined. Holotype and 3F paratypes of orientalis, and holotype
of aligarhensis (See under comments, and also Hayat 1977a, 1979b, 1981).
Additional material. INDIA: Uttar Pradesh, Aligarh, IF, 27.i. 1980, M.
Hayat & M. Verma; IF, 23.ii.1979, M. Verma. Bihar, Jamshedpur, IF,
26.ii.1994, S.B. Zeya.
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Comments. C. aligarhensis: I found a slide labelled as this species and
bearing ref. no. 753. The specimen is partly dissected and was in balsam
along with an indet. mymarid. I have now put a coverslip on the slide.
Though there is no type designation, I have no doubt of its being the
holotype of aligarhensis, and I have labelled it as such.
This species is apparently related to singularis but differs in having
narrower forewings which are infuscated behind the marginal vein and in
the relatively larger Fl. [But see notes above on variation.]
2. Coccophagoides utilis Doutt (Figs 756-760, 864, 869, 890, 899)

Coccophagoides utilis Doutt, 1966: 224. Female, male. U.S.A., California: from progeny
of specimens from Parachinar, Pakistan (UCR), not examined.
Other citations. Broodryk & Doutt, 1966: 233-254, biol. Kenneth, Huffakar
& Finney, 1966: 255-282, control, estb., ecol., parasitism. Huffakar &
Kenneth, 1966: 283-335, biol. control. Finney, 1966: 337-343, lab. culture.
Hayat, 1979b: 189, tax. Hayat, 1981: 464, tax. Hayat, 1986b: 154, catlg.
Female. Almost indistinguishable from orientalis and showing similar
variations in the relative dimensions of the flagellar segments (Fig. 758),
number of setae on each axilla, but differing in colour of the hind coxae
and femora which are largely dark brown or brownish with apical fourth
of each pale (Fig. 757).
Male. Body completely dark brown; coxae and femora except apices,
and hind tibiae and tarsi brownish. Funicle segments gradually, though
very slightly, increasing in length distad so that Fl about 1.5x and F3 about
1.66x, as long as broad (Fig. 760).
Hosts. Parlatoria oleae on peach. (Specimens from Pakistan (Muree, seen
in 1981 in BMNH) ex Parlatoria sp.).
Distribution. India: Bihar. (Pakistan; U.S.A., in lab.)
Material examined. See Hayat (1979b, 1981).
Comments. C. utilis, as noted above, is extremely close to orientalis,
differing only in the characters given above. Apart from these, utilis
appears to be a specific parasitoid of Parlatoria oleae.
NOTE: The figures given here are from the Tracy specimens referred to
in my paper (Hayat, 1979b).
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17. PTEROPTRIX WESTWOOD
Pteroptrix Westwood, 1833b: 344. Type species Pteroptrix dimidiatus Westwood, by
monotypy.
[Pterothrix Nees, 1834: 409. Invalid emendation.]
[Gyrolasia Foerster,1856: 145. Replacement name for Pterothrix Nees, considered
preoccupied by Pterothrix de Candolle, in plants.]
Archenomus Howard, 1898: 136. Type species Archenomus bicolor Howard, by monotypy.
Synonymy by Nowicki, in Mercet, 1928b: 507
Casca Howard, 1907: 83. Type species Casca chinensis Howard, by original designation.
Synonymy by Novitzky, 1962: 193.
Artas Howard, 1907: 85. Type species Artas koebelei Howard, by original designation.
Synonymy by Hayat, 1983: 94.
Wspaniella Mercet, 1911: 511. Type species Archenomus lauri Mercet, by original
designation. Implied synonym of Pteroptrix by Viggiani, in Viggiani & Garonna,
1993: 58.
Pteroptrichoides Fullaway, 1913: 27. Type species Pteroptrichoides perkinsi Fullaway,
by original designation. Synonymy by Mercet, 1928b: 507.
Apteroptrix Girault, 1915: 65. Type species Apteroptrix albifemur Girault, by original
designation. Implied synonym of Pteroptrix by Viggiani, in Viggiani & Garonna,
1993: 58.
Pseudopteroptrix Fullaway, 1918: 464. Type species Pseudopteroptrix imitatrix Fullaway,
by monotypy. Synonymy by Mercet, 1928b: 507.
Oa Girault, 1929b: [4], Type species Archenomus biguttatus Girault, by original designation. Implied synonym of Pteroptrix by Viggiani, in Viggiani & Garonna, 1993:
58.
Aphelosoma Nikol'skaya, 1963: 186. Type species Aphelosoma plana Nikol'skaya, by
original designation. Synonymy by Viggiani, in Viggiani & Garonna, 1993: 58.
ArchenomiscusNikol'skaya, inNikol'skaya& Yasnosh, 1966: 249. Type species Pteroptrix
maritimus Nikol'skaya, by designation of Hayat, 1983: 77. Implied synonym of
Pteroptrix by Viggiani, in Viggiani & Garonna, 1993: 58. [Described as a subgenus
of Archenomus.]

Other citations. Prinsloo & Neser, 1990: 1-26, Archenomus, Afrotropical
spp., species groups, keys. Huang, 1991: 391-397, Archenomus, Chinese
spp. Huang, Xiaolin& Changfu, 1992: 163-171, Archenomus, Chinese spp.
Viggiani & Garonna, 1993: 57-87, Italian spp., tax., species groups, key.
Viggiani & Ren Hui, 1993: 229-238, Chinese sp., key. Huang, 1994: 4244, Aphelosoma, 97-123, Archenomus; 264-279; Chinese spp., keys. [See
also Erdos, 1964: Ferriere, 1965; and Nikol'skaya & Yasnosh, 1966.]
Diagnosis. (Figs. 761-778F)
Extremely close to Encarsia Foerster (p. 178), and especially the citrinagroup of species of that genus, but differing from that genus in having
all tarsi 4-segmented (4-4-4), antenna with 7 or 8 segments and the flagellum usually elongate, spindle-shaped as in species of Coccophagoides
Girault (p. 236). There are apparently no other differences between these
two genera in the females, but the male genitalia are quite different in
these two genera (See Viggiani & Battaglia, 1984).

)
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Species and distribution. World species, 62; Oriental, 30; India, 5 species.
Hosts. Parasitoids in diaspidid scales (Homoptera:Diaspididae).
Comments. Pteroptrix is apparently related to Bardylis Howard (see Hayat,
1994a), but the latter genus has TVII and TVIII separate, not fused to form
a syntergum, and the male genitalia about as in the Indian species of
Coccophagoides. The genus, as noted above, is much more closely related
to Encarsia than to any other genus.
As Pteroptrix is represented in the Indian fauna by only 5 species, I
do not consider it desirable to comment on the several species groups
proposed by Prinsloo & Neser (1990) and Viggiani & Garonna (1993).
KEY TO INDIAN SPECIES OF PTEROPTRIX, FEMALES
1. Antenna with 7 segments (Fig. 769)
-. Antenna with 8 segments (Fig. 775)

2
4

2. F2 quadrate or slightly longer than broad, F3-5 with a few longitudinal
sensilla (Fig. 769); forewing disc more or less uniformly and relatively densely setose, submarginal vein with one seta (Fig. 771)
3
-. F2 transverse, Fl andF3-5 each with several sensilla (Fig. 763); forewing
disc nearly bare, with a few setae; submarginal vein with 2 setae
(Fig. 765)
1. koebelei (Howard)
3. Fl longer than pedicel; mid lobe with 4 setae. [Male scape large, with
ventral oblique truncation, and with a sensory structure in apical
third.]
2. chinensis (Howard)
-. Fl shorter than or subequal in length to pedicel (Fig. 769); mid lobe
with 5-6 pairs of setae (Fig. 768). [Male scape with a sensory
structure in basal third, Fig. 772)
3. machiaveli (Girault)
4. Pedicel as long as Fl and F2 combined, Fl quadrate, F2 broader than
long; funicle about as long as F4 (Fig. 778B); forewing 3.5x as long
as broad, with marginal fringe nearly 0.7x of wing width (Fig.
778C)
4. longiclavata (Shafee et al)
-. Pedicel shorter than Fl and F2 combined, Fl longer than broad, F2
quadrate; funicle longer than F4 (Fig. 775); forewing about 2.7x as
long as broad, with marginal fringe 0.33x of wing width (Fig. 778A)
5. albifemur (Girault)
1. Pteroptrix koebelei (Howard) (Figs 761-766)
Artas koebelei Howard, 1907: 85. Female. Hong Kong. (USNM), examined by Hayat,
1983.
Pteroptrix koebelei (Howard): Hayat, 1983: 73.

Female. Length, 0.50-0.57mm Body dark brown; occiput and front-
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overtex pale brown; post-ocellar bars dark; sides and posterior half or so
of mid lobe, side lobes except a spot on the expanded part, scutellum and
apex of TVII of gaster, pale yellow to white; radicle, scape and pedicel
pale brown; flagellum yellow, becoming pale brown distally, especially
on F5; forewing infuscated behind venation, infuscation behind submarginal lighter and separated from the distal infuscation by a hyaline area; legs
including coxae brownish, tibiae distally and tarsi nearly white.
Structural details as in figures, but the following may be noted: Head,
in front view, about 1.2x as broad as high; frontovertex 0.62x of head
width; eye 1.25x as long as malar space length; ocellar triangle with apical
angle a right angle, posterior ocelli about two ocellar diameters from eye
margins; mouth fossa small, nearly 0.4x of frontovertex width; setae on
eyes transparent, each longer than an ommatidium; setae on frontovertex
not or not much longer than diameter of anterior ocellus. Mandible with
three small, pointed teeth and a small truncation. Antenna as in Fig. 763.
Thorax with sculpture and relative dimensions as in Fig. 766; mid lobe
with 4 setae; propodeum with a fine but distinct sculpture in mesal third.
Forewing about 3.25x as long as broad, disc parallel-sided beyond venation
(Fig. 765). Hindwing about 10.Ox as long as broad; marginal fringe at least
2.5x as long as wing width, generally longer. Petiole with fine sculpture
medially. Gaster, depending up on preservation, slightly longer than to
nearly 1.4x as long as, thorax; TI-VII with setae: 0+0, 1 + 1, 1 + 1, 1 + 1, 2+2,
1 + 1, 2; ovipositor slightly (1.1-1.2x) longer than mid tibia; third valvula
0.25-0.28x of second valvifer, and subequal in length to or slightly longer
than mid basitarsus.
Male. Unknown.
Host. Aulacaspis tubercularis.
Distribution. India: Karnataka. (Hong Kong).
Material examined. INDIA: Karnataka, [presumably] Bangalore, several
females, received from the I.I.H.R., Bangalore in Dec. 1995, ex A tubercularis.
Comments. This is a very distinctive species, differing from all the other
species of the genus by the nearly asetose disc of the forewing, longer
marginal fringe, presence of greater number of sensilla on Fl and F3-5,
and transverse/anelliform F2. The only species that appears related to
koebelei is the Chinese sparsiciliatus Huang (1991), but that species has
a 8-segmented antenna with F2 and F3 transverse, and mid lobe with 6
setae.
P. koebelei belongs to bicolor-group, though the occipital region of the
head is as in species of .?e/-ra?w,s'-group (Prinsloo & Neser, 1990).
2. Pteroptrix chinensis (Howard)
Casca chinensis Howard, 1907: 83. Female. China. (USNM), not examined.
Pteroptrix chinensis (Howard): Novitzky, 1962: 193.

Other citations. Narayanan, 1961: 23, Casca c, India rec. Hayat, 1986b:
171, catlg.
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Host. Quadraspidiotus perniciosus on apple.
Distribution. [?]India: Jammu & Kashmir. (China; Taiwan).
Comments. This is a well-known species. As the material recorded from
India by Narayanan (1961) is not available in the IAR.I, New Delhi,
collections (Dr S.I. Farooqi, per. com.), I would prefer to consider this
as a doubtful record. However, it can be identified with the help of the
characters given in the key.
3. Pteroptrix machiaveli (Girault) (Figs 767-772)
Casca machiaveli Girault, 1922: 101. Female. Australia, Nelson = Gordonvale, Mulgrave
Sugar Mill (QMB), examined.
Pteroptrix machiaveli (Girault): Viggiani & Garonna, 1993: 61.

Female. Body dark brown; frontovertex, face, occiput above level of
foramen pale yellow; sides and posterior third of mid lobe, side lobes,
scutellum, and propodeum except sides, pale yellow, scutellum nearly
white; antenna pallid, flagellum very lightly infuscate; forewing with an
infuscation behind marginal and stigmal veins, otherwise hyaline; hindwing
hyaline; legs pallid to white, hind coxae and femora very lightly infuscate.
Structural details including setation of thorax, as in figures, but the
following may be noted: Eyes with transparent, short setae, each seta
shorter than an ommatidium; vertex behind post-ocellar bars with 4 longer
setae. Mid lobe with irregular, reticulate sculpture, the cells with aciculations;
scutellum with reticulations finer than on mid lobe, with a mid-longitudinal
faint line, and medially with elongated cells. Forewing 3.1x as long as
broad; marginal fringe about 0.65x of wing width; otherwise as in Fig.
771. Hindwing 6.7x as long as broad; marginal fringe 1.7x as long as wing
width; disc with a line of (about 10) fine setae along anterior margin distad
of venation, the disc with a few fine setae. TI-VII of gaster with setae
as follows: 0+0, 1 + 1, 1 + 1, 1 + 1, 1 + 1, probably 1+2+1, and 4; ovipositor
1.13x as long as mid tibia; second valvifer 3.47x as long as third valvula.
Male. Similar to female, but frontovertex broader, 0.6x of head width;
posterior ocellus about two ocellar diameters from eye margin. Antenna
as in Fig. 772; scape in basal third on ventral margin, with a 'sensory'
structure.
Host. Chionaspis ramakrishnai.
Distribution. India: Karnataka. (Australia).
Material examined. INDIA: Karnataka, Mandya, IF, 1M, 18.i.1981, ex
C. ramakrishnai, C.I.E.A.13261, det. Pteroptrix chinensis, by B.R. Subba
Rao. (BMNH).
Comments. C. machiaveli: The original description was based on at least
two specimens, 'syntypes', collected in April and May, as stated by Girault
(See Dahms, 1984). One of these specimens is on a slide with types of
Zarhopaloides longifasciatipennis and Coccophagus tennysoni, but this
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specimen has no type designation (Not seen by me, but see Dahms, 1984:
780). The second specimen is on a slide with types of Uriolelaps keatsi
and Ablerus diana, and this specimen has '^type' written against the name
'Casca machiaveli'. Thus this specimen may actually be the holotype, and
the other specimen (with types of Z. /. and C. t.) may be the paratype.
The female of machiaveli is very close to, if not the same as, P.
wahnsiensis (Compere, 1953) [See the figures given by Nikol'skaya &
Yasnosh, 1966], and since machiaveli is the earlier described species, I
use this name for the Indian material. The male (here recorded) is similar
to that illustrated for wahnsiensis by Nikol'skaya & Yasnosh (1966), and
the two species may eventually prove to be synonymous.
P. machiaveli belongs to dintidiata-group (see Viggiani & Garonna,
1993). The Indian specimen differs from the type of machiaveli in some
characters which in a larger series may fall within the range of variation
of a species. Girault's species has pedicel and Fl subequal in length;
ovipositor 1.3x as long as mid tibia; and second valvifer 3.33x as long
as third valvula. In the Indian specimen, pedicel slightly longer than Fl;
ovipositor 1.13x as long as mid tibia; and second valvifer 3.47x as long
as (inner length of) third valvula. The differences between this species
and chinensis are given in the key.
4. Pteroptrix longiclavata (Shafee et al) (Figs. 778B-F)
Archenomus longiclavatus Shafee, Siddiqui & Rizvi, 1988: 6. Female. India, Aligarh
(ZDAMU), examined.
Pteroptrix longiclavata (Shafee et al): Hayat, 1994a: 86.

Female. Length, 0.61mm Head brownish yellow, with darker mouth
region and occiput; thorax golden yellow with pale brown pronotal collar
and anterior margin of mid lobe, axillae appear very light yellow brown;
petiole plus gaster, except white apical half of TVII, brownish; antenna
yellow brown; wings hyaline; legs appear pallid.
Structural details as in figures, but the following may be noted: Eyes
asetose; posterior ocelli slightly less than one diameter to eye margin.
Antenna as in Fig. 778B. Thoracic sculpture not clearly seen in the uncleared holotype; mid lobe and each side lobe with 6 (not 4) and 1 setae
respectively; propodeum with 2 setae on each side distad of spiracle.
Forewing as in Fig. 778C. Hindwing folded in the holotype, but marginal
fringe at least 2.Ox as long as wing width. Mid tibial spur clearly longer
than basitarsus which is not longer than 4th segment (Fig. 778E). Gaster
slightly longer than head plus thorax (40.0:37.0); TI-VII with setae as
follows: 0+0, 1 + 1, 1 + 1, 1 + 1, 1+2+1,2+2, 6; hypopygium extending nearly
to apex of gaster; ovipositor 1.82x as long as mid tibia; second valvifer
4.9x as long as third valvula, the latter clearly longer than mid basitarsus
(Figs 778E, F).
Male. Unknown.
Host. Aonidiella orientalis.
Distribution. India: Uttar Pradesh.
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Material examined. Holotype female of longiclavata.
Comments. The type specimen is partly dissected and mounted on a slide.
It has the name of the species and reference No. '731'. There is no doubt
of its being the holotype, though the authors did not label the slide as such.
The holotype with both antennae distad of proximal thirds of scapes, and
right side wings detached, and with one antenna missing. The body is
somewhat laterally mounted, hence the relative lengths of mid tibia and
ovipositor are not very accurate. Also it is not possible to see the occipital
region of the head, and hence it can not be referred to any of the speciesgroups definitely. However, in all other characters longiclavata is extremely close to sunae (Huang, 1991), and the two may prove to be synonymous.
5. Pteroptrix albifemur (Girault) (Figs 773-778A)
Apteroptrix albifemur Girault, 1915: 65. Female. Australia (QMB), examined by Hayat,
1979a: 128.
Archenomus albifemur (Girault): Hayat, 1979a: 128.
Pteroptrix albifemur (Girault): Viggiani & Garonna, 1993: 61.

Female. Length, 0.62mm Body dark brown; side lobes brown; sides
and about posterior fourth of mid lobe yellow; scutellum white; metanotum
and propodeum both in about mesal third pale brown; apex of TVII of gaster
pale yellow; radicle dark brown, scape whitish with dorsal margin dark
brown, pedicel in basal third brown, distal two-thirds yellow; flagellum
light yellow brown with brown sensilla; wings hyaline; forewing with a
very faint, almost indistinct, infuscation behind marginal vein; legs white
except hind coxae dark brown and hind femora medially in upper half light
brown.
Structural details as in figures, but the following may be noted: Head,
in front view, 1.15x as broad as high; ocellar triangle with apical angle
a right angle, posterior ocelli about two diameters of an ocellus from eye
margin. Sculpture normal for the genus; frontovertex with irregular transverse lineolations in middle sixth, sides with thick longitudinal broken
lines/ridges. Setae on head dorsum brown, on eyes pale brown, and each
seta longer than an ommatidium. Mandible tridentate, dorsal tooth blunt.
Antenna as in Fig. 775. Mid lobe 1.2x as broad as long; scutellum 2.Ox
as broad as long; otherwise thorax, and forewing as in Figs 776 and 778A.
Hindwing 7.Ox as long as broad; marginal fringe 1.2x as long as wing width.
Gaster 1.3x as long as thorax; TI-VII with setae as follows: 0+0, 1 + 1, 1 + 1,
1 + 1, 1+2+1, 4, and 4; ovipositor slightly longer than mid tibia; third
valvula about 0.33x of second valvifer, and subequal to mid basitarsus.
Male. Unknown.
Hosts. Unknown.
Distribution. India: Karnataka. (Australia).
Material examined. INDIA: Karnataka, 25km west of Mudigere, IF (on
slide under 4 coverslips, one antenna beyond pedicel missing), 28.x.3.xi.l979; J.S. Noyes. BM.1979-518 (BMNH).
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Comments. P. albifemur belongs to perata-group. Viggiani & Garonna
(1993) include perata and incola in maritima-gxoup. It is likely that both
maritima- and zwco/a-groups may be synonymous with perata-group.
The single specimen recorded here is indistinguishable from albifemur
except for a few minor characters. The holotype of this species (see Hayat,
1979a) has F2 slightly longer than broad, and ovipositor about a sixth
longer than mid tibia. As the species was described from a single specimen,
it is likely that these and other characters, in a larger series, may show
veriations. [For further comments, see Prinsloo & Neser, 1990.]
NOTE. The name Pteroptrix bemisiae Mani, mentioned by Pruthi & Samuel
(1942) for specimen(s) collected in North India from Bemisia tabaci and
the same record repeated by Samuel (1950), is obviously a nomen nudum.

Coccobius

247

18. COCCOBIUS RATZEBURG
Coccobius Ratzeburg, 1852: 195. Type species Coccobius annulicornis Ratzeburg,
designated by Gahan & Fagan, 1923: 37. Placed on Official List of Generic Names
in Zoology., ICZN,1991, Opinion 1646, Bull. Zool. Nomen., 48: 183-184.
Physcus Howard, 1895b: 43. Type species Coccophagus varicornis Howard, by monotypy.
Synonymy by Hayat, 1983: 78.
Encyrtophyscus Blanchard, in De Santis, 1948: 192. Type species Physcus flavoflagellatus
De Santis, by original designation. Synonymy by Hayat, 1983: 78.
Physculus Yasnosh, 1977: 1115. Type species Physculus danzigae Yasnosh, by original
designation. Synonymy by Hayat, 1983: 78.

Other citations. Hayat, 1985b: 291-321, world spp. review, types, tax.,
synopsis, key. Huang, 1994: 143-170, Chinese spp., key. Prinsloo, 1995:
1517-1541, South African spp., revision.
Diagnosis. (Figs. 779-812, 859, 900, 917, 920)
Female. Antenna with 7 segments, 1132, with an anellus. Head with
ocellar, medio-frontal lines, and trans-facial and malar sulci; toruli removed from mouth margin by about the major length of a torulus. Mandible
with two teeth and a truncation. Maxillary palp 2-segmented; labial palp
unsegmented. Pronotum entire, narrow in dorsal view of thorax; mid lobe
of mesoscutum large, with numerous setae of which the posterior pair
long; side lobes small, shaped like a trepezium, each with 2 setae; axillae
small, hardly projecting forwards, and separated by about 3.Ox the length
of an axilla; each axilla with 1 seta; scutellum large, posterior margin
broadly rounded, usually with 4-6 setae, rarely more than 6; metanotum
with a median longitudinal groove; propodeum not or not much longer than
metanotum, medially slightly triangularly produced, usually with a median
longitudinal groove, and with 2 setae distad of each spiracle. Forewing
without a linea calva and with a characteristically shaped stigmal vein,
the latter with 4 sensilla arranged in a characteristic manner: 3 in a slightly
curved or straight line and the fourth sensillum smaller, placed anterior
to (above) this line usually above the middle sensillum; submarginal vein
with 5 or more setae; costal cell with a line of setae on ventral surface;
disc usually densely and finely setose beyond submarginal vein. Tarsal
formula 5-5-5; mid tibial spur large; mid basitarsus with peg-like setae.
Gaster at least as long as thorax, rarely shorter; terga 7; last tergum posterolaterally extended, reminiscent of the paratergites of the anagyrine Encyrtidae;
hopypygium not extending to apex of gaster; ovipositor variable, short or
large and long, either hidden or slightly to strongly exserted.
Male. Similar to female, except antenna with 8 segments, 116, with
flagellum usually not differentiated into clava and funicle, or the distal
2 segments forming a loose clava; scape with a sensory area or plaque.
Genitalia elongate, phallobase almost truncate but conspicuously narrowed
in basal third and with apex bifid, digiti and parameres absent (Figs 859,
920).
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Species and distribution. World species, 74; Oriental, 26; India, 7 species
plus one 'introduced'species.
Hosts. Females are primary parasitoids in diaspidid scale insects (Homoptera:
Diaspididae). Males, bred from diaspidids or other coccoid hosts, are
generally hyperparasitoids on other primary parasitoids, including females
of their own species.
Comments. The genera Coccobius and Prophyscus De Santis, placed in
the coccophagine tribe Physcini by Hayat (1985b), are very closely related.
The latter genus differs from Coccobius mainly in the presence of parascutella,
in having a very short ovipositor, and in the male by the enormously
enlarged scape.
Although I dealt with the types of the species described by A. A. Girault
and L.O. Howard, and provided a key, based, apart from the types seen
by me, on the original descriptions (Hayat, 1985b), it is evident that the
genus should be subjected to a thorough revision on a world basis in order
to determine the extent of intraspecific variations and the validity of the
species. It can be seen from the key given by Hayat, (1985b), the original
descriptions, and from the variations noticed in just two Indian species
(fulvus, reticulatus), that the relative dimensions of the antennal segments,
their colour, and body colour vary.
KEY TO INDIAN SPECIES OF COCCOBIUS,
FEMALES AND MALES
1. Females; antenna with 7 segments, 1132
2
-. Males; antenna with 8 segments; flagellum not clearly differentiated
into funicle and clava, or the distal two segments forming a loose
clava. [In Indian species, pedicel subtriangular or slightly longer
than broad, and not longer than Fl, usually shorter.]
9
2. Body nearly completely yellow with sides and ventre of thorax and sides
of gaster occasionally pale brown or with brownish suffusions...3
-. Either head or thorax, or both, completely or partly dark brown to nearly
black or reddish brown
4
3. Forewing less than 3.Ox (2.75-2.85x) as long as broad; postmarginal
vein usually absent or very slightly indicated (Fig. 784); pedicel
pale yellow, F2 varying from about as dark as Fl to white or white
with base pale brown; F3 white; mid lobe of mesoscutum with fine,
hexagonal larger cells, medially with the cells elongate to nearly
longitudinally lineolate-reticulate (Fig. 783)
1. fulvus (Compere & Annecke)
-. Forewing more than 3.Ox as long as broad; postmarginal vein developed,
at least 0.5x of stigmal vein; pedicel, F2 and F3 pale brown; mid
lobe with fine, wide-meshed irregular reticulations
sp.indet.l.
4. Forewing with a large, club-shaped, bare area in basal third (Fig. 787);
ovipositor 2.Ox as long as mid tibia; head dark brown to black, thorax
largely testaceous; F2 and F3 from light brownish yellow to brown
2. mirus sp. nov.
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-.Forewing with the bare area in basal third very narrow, not club-shaped
(Fig. 794); ovipositor never 2.Ox as long as mid tibia; other characters same or different
5
5.Flagellum (and pedicel) uniformly white to pale yellow (Fig.793);
gaster whitish, with sharply defined dark brown bands, one on each
side from base to cereal plates; scutellum with 4 setae
3. aligarhensis (Hayat)
-.Flagellum usually with Fl and clava dark brown, F2 and F3 white; if
clava paler than Fl or Fl-3 and clava white (in cleared, slidemounted, or teneral specimens), then gaster not with sharply defined
dark bands on sides and scutellum with 6 setae
6
6.Thorax with pronotum and only partly the mid lobe brown to dark brown
or reddish brown; scutellum yellow to pale yellow
7
-. Thorax almost completely dark brown to black
8
7.Mid lobe with irregular hexagonal cells or cellulate-reticulate (Fig.
797); setae along anterior margin of marginal vein about as long
as width of the vein; postmarginal vein usually absent (Fig. 799);
third valvula pale
4. comperei (Hayat)
-.Mid lobe with mostly transversely reticulate sculpture (Fig. 806); setae
along anterior margin of marginal vein shorter than width of the
vein; postmarginal vein always present (Fig. 804); third valvula in
dark specimens brown; clava paler than Fl or as pale as F2 and F3
(Fig. 802). [see couplet 8] ....5. reticulatus (Compere & Annecke)
8.Clava as pale as F3 or brown, paler than Fl; mid lobe mostly with
transversely reticulate sculpture, [see couplet 7] ... 5. reticulatus.
-.Clava dark brown as Fl (Fig. 808); mid lobe with fine cellulatereticulate sculpture of mostly hexagonal cells (Fig. 811)
6. udakamundus sp. nov.
9.F1 distinctly longer than F2 (Fig. 796)
-.Fl subequal in length to F2 (Fig. 791)
10.Scutellum with 4 setae
—.Scutellum with 6 setae

10
12
3. aligarhensis
11

11.Mid lobe largely with lineolate-reticulate sculpture; Fl 1.25x as long
as F2 (Fig. 812)
7. ceroplastidis (Agarwal)
—.Mid lobe with faint, hardly discernible, hexagonally reticulate sculpture; Fl 1.5x as long as F2 (Fig. 809)
6. udakamundus
12.Flagellar segments slightly longer than broad (Fig. 807); mid lobe
sculpture mostly of transversely drawn-out cells 5. reticulatus
—.Flagellar segments about 2.Ox as long as broad (Fig.791); mid lobe with
sculpture different, not with transversely drawn-out cells
13
13.Flagellar segments each at least 2.Ox (about 2.5x) as long as broad (Fig.
791); forewing with a club-shaped bare area in basal third..2. mirus
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—.Flagellar segments not quite 2.Ox as long as broad; forewing with the
bare area in basal third narrow, not club-shaped [Based up on
original description and figure.]
1. fulvus
1. Coccobius fulvus (Compere & Annecke) (Figs 779-784)
Physcus fulvus Compere & Annecke, 1961: 21. Female, male. U.S.A., California [Imported from Taiwan] (USNM), not examined.
Physcus albipodus Agarwal, 1964b: 321. Female. India, Aligarh (ZDAMU), examined.
Synonymy by Hayat, 1985b: 301.
Coccobius mcdonaldi Shafee, Siddiqui & Rizvi, 1988: 7. Female. India, Aligarh (ZDAMU),
presumed holotype examined. SYN. NOV.
Coccobius fulvus (Compere & Annecke): Hayat, 1985b: 301, tax.
[Physcus flaviceps: Hayat, 1971b: 118. Female. India, Aligarh; misidentification.]

Other citations. Tachikawa, 1981: 179, Physcus f, China rec. Hayat,
1986b:153,catlg.Mani, 1989: 1152, Physcus flaviceps, des., 1153,Physcus
f des.
Female. Body mainly yellow; tip of mandible, faintly on occiput, a dot
on each side of collar of pronotum and sides of axillae, brown; sides of
gaster, mesopleura below and ventre of thorax may appear very pale
yellow-brown in some lights; scape and pedicel pale yellow, with light
brown on scape; Fl and clava dark brown; F2 varying from dark brown
to nearly completely white as F3; wings hyaline; legs pale yellow with
pale brown indistinct suffusions. Setae on head and thorax pale to dark
brown, easily discernible in slide-mounted specimens; eyes setose, setae
fine, pale, and each at least as long as an ommatidium.
Frontovertex 0.5x (or slightly more) of head width; ocelli with apical
angle obtuse, posterior ocelli about one ocellus diameter from eye margins;
head, in front view, 1.25-1.30x as broad as high; mouth fossa 0.5x of
frontovertex width; malar space nearly 0.66x of eye length; toruli with
upper margins above lower eye margins, and nearly their own length from
mouth margin. Antenna as in Figs 780, 781; funicle segments varying from
1.25x to nearly 2.Ox as long as broad. Sculpture of mesothoracic dorsum
as in Fig. 783; scutellum with 4-6 setae, occasionally 5 (3+2), and in one
specimen 3 small setae in left half. Forewing 2.70-2.85x as long as broad;
marginal fringe short, at most 0.2x of wing width. Hindwing about 6.Ox
as long as broad; marginal fringe about 0.7x of wing width; disc sparsely
setose, with the usual line of setae along margin distad of venation. Mid
tibial spur subequal in length to or slightly shorter than, basitarsus. Gaster
slightly longer than thorax; TI-VII with setae as follows: 0+0, 3+3, 3+3,
3+3, 3+3, 6 and 10; ovipositor not exserted, its total length 1.35-1.54x
as long as mid tibia; second valvifer 3.6-3.9x as long as third valvula.
Male. Not collected. Described and illustrated by Compere & Annecke
(1961).
Hosts. Aonidiella orientalis on Dalbergia sissoo, Ficus glomerata; Pinnaspis
slrachani on Citrus sp., C. aurantifolia; [l]Planococcus citri on Citrus
medica.
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Distribution. India: Karnataka, Uttar Pradesh. (China; Taiwan; Japan,
introd.; U.S.A., introd.)
Material examined. See Hayat (1971b, 1985b).
The following specimen is also referred to this species, albeit with some
hesitation for the reasons given below:
INDIA: Uttar Pradesh, Sasni near Aligarh, IF, vii.1968, ex Aonidiella
orientalis on Ficus glomerata; M. Hayat.
Comments. The specimens referred to this species by Hayat (1971b, as
flaviceps; 1985b) and the type of albipodus appear to be paler forms of
fulvus. I may, however, note that the colour of F2 appears to be variable;
in the five specimens referred to this species by me (Hayat, 1971b), F2
varies from about as dark as Fl to nearly white with only base infuscate
brown. I have also seen one female (ex A. orientalis) that agrees fairly
well with the description of mcdonaldi, except for shorter funicle segments
(Fig. 780).
I have found in Shafee's collection a female dissected and mounted on
two slides. These bear an unpublished name, reference no. '723', but the
specimen agrees with the original description. I have, therefore, labelled
it as [?] holotype. However, since the colour of F2 appears to be variable
in (the Indian specimens of) this species, I have placed mcdonaldi in
synonymy with fulvus.
There are also in my collection two females (Karnataka, 18.xi.1967,
ex Duplachionaspis sp.?, on Dichantium annulatum) which differ from
fulvus in having longer forewings, pale brown F2, F3 and pedicel, and mid
lobe with rather wide-meshed, irregular reticulations. These may represent
an extreme variant of fulvus. But further material is required to confirm
the identity of these specimens. I have, therefore, included these as 'Indet.
sp. 1', in the key.
C. fulvus is extremely close to flaviceps (Girault & Dodd; Hayat,
1985b), differing mainly in lengths of the funicle segments. The specimens
with both F2 and F3 white or pale yellow also appear to be close to
indefinitus (Yasnosh & Myartseva) and luteolus (Yasnosh) [see key to
species given by Hayat, 1985b].
2. Coccobius mirus sp. nov. (Figs 785-791)
Female. Length, 0.87-1.20mm Head dark brown to nearly black with
the usual pale lines; thorax testaceous yellow, with a diffuse dot on each
side in mesal third of pronotum, anteriorly mid lobe, a narrow longitudinal
band on sides of scutellum, sides of propodeum, mesopleura above, metapleura,
brown or infuscated; axillae dark brown; metanotum and propodeum largely yellow except as noted above; gaster dark brown on TI and dorsolaterally, brownish yellow in distal half, TVII pale yellow-brown with
white apex; ovipositor sheaths brownish-yellow; tips of mandibles black;
radicle yellow, scape and pedicel infuscate yellow-brown, Fl dark brown;
F2, F3 and clava brown, or F2 and F3 yellow brown; wings hyaline; legs
testaceous yellow, external surface of fore and mid coxae, and hind coxae
in about basal half, brown; hind femur pale brown, other femora indistinctly suffused with pale brown.
Structural details as in figures, but the following may be noted: Frontovertex
0.5x of head width, or slightly less; ocelli with apical angle obtuse,
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posterior ocelli slightly more than one ocellus diameter to eye margins;
head, in front view, 1.2x as broad as high; eyes long, 2.4x as long as malar
space length; mouth fossa 0.7x of frontovertex width; toruli with upper
margins above lower eye margins, near mouth margin (13.0) than intertorular distance (27.0) or torulus length (21.0), or to eye margin (20.0);
eyes with transparent, fine short setae. Antenna as in Fig. 785; pedicel
and funicle segments subequal in length, clava shorter than funicle.
Mesoscutum slightly longer than scutellum; sculpture as in Fig.790;
scutellum 1.5x as broad as long. Forewing slightly more than 3.Ox as long
as broad; marginal fringe about 0.12x of wing width; setation and venation
as in Fig. 787. Hindwing slightly more than 5.5x as long as broad; marginal
fringe slightly more than 0.5x of wing width.
Gaster at least slightly longer than head plus thorax; TVII large, about
as wide as long; setae on TI-VII as follows: 2+2, 2-3+2-3, 2-3+2-3, 23+2-3, 2-3+2-3, 4 and about 18; ovipositor long, slightly more than 2.Ox
as long as mid tibia; second valvifer 2.35-2.75x as long as third valvula
(Figs 788, 789).
Male. Length, approx. 0.85mm Body completely dark brown to black.
Frontovertex slightly more broader than in female, and toruli placed slightly
higher than in female, a line drawn across lower eye margins passes through
centre of each torulus. Antenna brown, as in Fig. 791; scape with a sensory
area in basal third. Forewing broad with postmarginal indicated, though
short.
Host. Unknown.
Distribution. India: Andhra Pradesh, Assam, Kerala, (?)Uttar Pradesh.
Material examined. HOLOTYPE, female (on slide), INDIA: Assam, Kaziranga,
1988; Sudhir Singh. PARATYPES: IF, 1M, same data as holotype. Andhra
Pradesh, Gudur, IF, 14.ii.1993; S.B. Zeya. Kerala, Trichur, Peechi, 2F,
1M, 28.ii. 1993, S.B. Zeya & S.I. Kazmi; Kottayam, 1M, 26.ii.1993; S.B.
Zeya. Holotype in BMNH.
The following specimens are not included in the type series: INDIA:
Uttar Pradesh, Aligarh, IF, viii.1980, 1M, 1978; M. Hayat.
Comments. C. mirus sp. nov. is apparently very close to subflavus (Annecke
& Insley, 1970) and nigriclavus (Girault & Dodd; Hayat, 1985b), but
differs from both mainly by the different body colour, especially the dark
brown to black head, and colour of F2 and F3. I have seen IF and 1M
paratypes of subflavus (BMNH). Apart from body colour, the female of
this species differs from that of mirus in the following characters: Head
frontal width 1.45x as broad as head height; eye length 2.Ox of malar space
length; mouth fossa width 0.56x of frontovertex width; forewing with a
distinct postmarginal vein; ovipositor 1.77x as long as mid tibia, and
second valvifer 3.22x as long as third valvula; the male has the toruli with
their lower margins very slightly below lower eye margins.
3. Coccobius aligarhensis (Hayat) (Figs 792-796)
Physcus aligarhensis Hayat, 1974a: 66. Female, male. India, Aligarh (ZSI), paratypes
in HC.
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Coccobius albiflagellatus Shafee, Siddiqui & Rizvi, 1988: 9. Female. India, Aligarh
(ZDAMU), presumed holoytype examined. Synonymy by Hayat & Zeya, 1993: 58.
Coccobius aligarhensis (Hayat): Hayat, 1985b: 293.

Other citations. Hayat, 1986b: 152, catlg. Mani, 1989: 1470.
Female. Length, 0.70-0.80mm Head and thorax varying from completely blackish brown to frontovertex largely and dorsum of thorax with narrow
areas (Fig. 792, unstippled areas) testaceous yellow; gaster white to yellow,
with rather sharply defined dark brown to blackish brown longitudinal
bands, one on each side, from base to cereal plates; tips of ovipositor sheath
brown; tips of mandibles blackish; radicle and scape except apex, brown;
rest of scape, pedicel and flagellum white to pale yellow; wings hyaline;
legs pallid to whitish except brown or dusky as follows: fore coxa, base
of hind coxa, fore femur except apex, proximal half or more of fore tibia,
distal half of mid femur and basal third of mid tibia, apex of hind femur,
and about basal half of hind tibia.
Structural detail as in figures, but the following may be noted: Mid
lobe with distinct, longitudinally drawn-out cells to longitudinally lineolatereticulate sculpture; scutellum with 4 setae. Forewing 2.5x as long as
broad; costal cell as long as marginal vein; marginal and submarginal veins
with 8 and 9 setae; marginal fringe 0.19x of wing width. Hindwing 5.7x
as long as broad; marginal fringe about 0.7x of wing width. Mid tibial
spur as long as basitarsus. Gaster with TVII broad; ovipositor 1.3x as long
as mid tibia; second valvifer 2.9x as long as third valvula.
Male. Body completely blackish; scape except apex, pedicel and F1 dark
brown; F2-6 yellow; antenna as in Fig. 796.
Host. Aonidiella orientalis on Ficus sp.
Distribution. India: Uttar Pradesh.
Material examined. See Hayat (1974a).
Additional material. INDIA: Uttar Pradesh, Aligarh, IF, 9.xii. 1979,
IF, 21.xii.1979; M. Hayat.
Comments. C. aligarhensis belongs to a group of species characterized
by a more or less completely dark head and thorax, white to pale yellow
flagellum, and gaster usually pale with a dark brown band on each side
or dark with a pale area on dorsum. To this group belong flavicornis
(Compere & Annecke), atrithorax (Girault), flavoflagellatus (De Santis),
and uvae (Dozier). From all these species, aligarhensis differs by the
following combination of characters: distinctly longitudinally lineolatereticulate sculpture of the mid lobe; 4 setae on scutellum; unexpanded
scape; Fl-3 each 2.Ox as long as broad; and male pedicel triangular, Fl
robust and longer than any of the other flagellar segments.
C. albiflagellatus: Hayat & Zeya (1993) erred in stating that albiflagellatus
was bred from A. orientalis, whereas the host is unknown for this species.
The presumed holotype of this species was found in Shafee's collection.
It is partly dissected and on a slide. The slide carries no. 751 and date
24.4.85 written in pencil. Though the collection date mentioned in the
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original description was 12.iv. 1985, I consider this specimen to be the
holotype.
4. Coccobius comperei (Hayat) (Figs 797-801)
Physcus comperei Hayat, 1971b: 118. Female. India, Kottayam (ZSI), paratype in HC.
Coccobius comperei (Hayat): Hayat, 1983: 86.

Other citations. Hayat, 1985b: 295, tax., India rec. Hayat, 1986b: 153,
catlg. Mani, 1989: 1152, Physcus c; 1471, des.
Female. Length, 0.9mm Head with frontovertex dusky brown except
for the usual pale lines; occiput, malar space and mouth margin blackish;
thorax yellow with pronotum except testaceous sides, most of mid lobe
except a mid-longitudinal band and posterior margin, a patch on expanded
part of each side lobe, brown; gaster pale yellow with dorsum on sides
up to cereal plates and ventre brown; ovipositor sheaths pallid; tips of
mandibles blackish; scape, pedicel, F2 and F3 yellow, Fl dark brown, clava
brown; wings hyaline; legs yellowish.
Structural details as in figures, but the following may be noted: Frontovertex
slightly broader than 0.5x of head width and its own length (13.0:23.0:11.0);
posterior ocelli about one ocellus diameter from eye margin. Antenna as
in Fig. 801. Mid lobe only slightly longer than scutellum, and with fine,
irregular, hexagonal cells; scutellum with still finer longitudinal reticulations. Forewing 2.74x as long as broad; marginal fringe about 0.15x of
wing width; other details as in Fig. 799. Hindwing 5.5x as long as broad;
marginal fringe 0.65x of wing width. Gaster a third longer than thorax;
ovipositor 1.7x as long as mid tibia; second valvifer about 2.5x as long
as third valvula.
Male. Unknown from the type locality. But I have seen in BMNH (in
1981) 12F and 8M determined as this species by B.R. Subba Rao (see
Hayat, 1985b), but have not made any notes on these specimens.
Hosts. Indet. diaspidids; specimens in BMNH and det. as this species by
B.R. Subba Rao, ex Aspidiella hartii.
Distribution. India: Karnataka, Kerala.
Material examined. See Hayat (1971b, 1985b). No additional material was
collected.
Comments. C. comperei is extremely close to reticulatus, and the two can
be separated only by the characters given in the key.
5. Coccobius reticulatus (Compere & Annecke) (Figs 802-807, 900)
Physcus reticulatus Compere & Annecke, 1961: 24. Female, male. Pakistan, Karachi
(USNM), examined.
Physcus gunturensis Ahmad & Shafee, 1978: 164. Female. India, Guntur (ZDAMU),
paratype examined. Synonymy by Hayat, 1985b: 308.
Physcus oriensis Husain & Agarwal, 1982a: 159. Female. India, Bijnor (?), paratypes
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examined. Synonymy by Hayat, 1985b: 308.
Coccobius reticulatus (Compere & Annecke): Hayat, 1985b: 308, India rec; Oman rec.

Other citations. Glover, 1935: 153, as Physcus sp. (near flaviventris
How.). Hayat, 1971b: 118, India rec. Avasthi & Shafee, 1978: 376, host.
Hayat, 1986b: 153, catlg. Mani, 1989: 1153, Physcus r.\ 1472, des.
Female. Length, 0.70-0.97mm Head and thorax varying from completely dark brown (except the pale lines on head) to pale yellow (which appears
transluscent white in cleared specimens) with occiput from level of foramen below, pronotum and mid lobe anteriorly brown to reddish brown;
gaster also varying from dark brown on sides and pale brown on dorsum
medially, to pale yellow with faint brown on sides up to cereal plates;
third valvulae, second valvifer distally and outer plates, dark brown as
sides of gaster, to pallid; tips of mandibles dark; usually distal third of
scape, pedicel, F2 and F3 whitish, Fl dark brown, and clava light brown;
but in some antennae completely whitish to pale yellow with only Fl
brown; in teneral specimens whole antenna pallid to white; wings hyaline;
legs pale yellow to whitish, with basal half of hind coxae brownish, femora
and tibiae with at most indistinct brownish suffusions.
Structural details as in figures, but the following may be noted: Frontovertex
about 0.5x of head width; mouth fossa about 0.5x of frontovertex width;
toruli fully the length of a torulus from mouth margin. Relative lengths
of antennal segments variable; Fl about as long as to clearly longer than
pedicel, 1.5x to nearly 2.Ox as long as broad. Mid lobe usually at least
slightly longer than scutellum, with mostly transversely drawn-out cells
or transversely reticulate. Forewing slightly more than 2.5x as long as
broad. Ovipositor 1.62-1.85x as long as mid tibia; second valvifer 2.83.Ox as long as third valvula.
Male. Length, 0.55-0.62mm Colour as in female including the range
of variations. The males collected are all pale specimens, hence only Fl
appears brown; otherwise, as in Fig. 807.
Hosts. Aonidiella orientalis on Dalbergia sissoo, Agave americana;lA.
orientalis on Punica granatum; [?]Cerococcus hibisci; [?]Coccus hesperidum
on Citrus sp.; indet. coccids on rose and indet. plants.
Distribution. India: Andhra Pradesh, Bihar (Khunti), Karnataka, Kerala,
Maharashtra, Uttar Pradesh. (Pakistan; Sultanate of Oman).
Material examined. See Hayat (1971b, 1985b).
Additional material. INDIA: Andhra Pradesh, Guntur, 11F,6M, vi.1988,
ex 1A. orientalis, on Punica granatum; M. Hayat. Kerala, Walayar Forest,
IF, 4.Hi.1993; S.I. Kazmi.
I have also seen 2F (BMNH coll.) labelled: 'A.O.C.3. INDIA Namkum
1933 Lac Res. Inst. Ex Aspidiotus orientalis', and det. as Physcus sp. by
Ferriere. These specimens undoubtedly are part of the material which
Glover (1935) noted in his report.
Comments. P. reticulatus: The holotype is on a card. It has the head and
left side of gaster distally damaged, and both antennae missing. It agrees
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with the darker forms of this species referred to above (see Hayat, 1985b:
308).
P. gunturensis: A female, dissected and mounted on two slides bearing
no. 42A and labelled 'Physcus gunturiensis' in Shafee's handwriting is
undoubtedly a paratype. The holotype is not located in Shafee's collection.
P. oriensis: I have re-examined the paratypes in my collection. The
holotype is not located in Agarwal collection in ZDAMU.
C. reticulatus is a very variable species, particularly in body colour
and colour of the antennal segments, and to a certain extent in the relative
dimensions of flagellar segments. In spite of these variations, it can be
recognized by the sculpture of the mid lobe, and the clava being always
paler than F1. See also the characters given in the key to species separating
it from comperei.
6. Coccobius udakamundus sp. nov. (Figs 808-811)
Female. Length, 1.0mm Body dark brown to black; propodeum in mesal
third or so, gastral terga I-IV in mesal half, and TVII, testaceous yellow;
third valvula yellow; tips of mandibles black; radicle, scape except distal
fourth, Fl and clava, dark brown; rest of antenna pale yellow to white;
wings hyaline; legs dark brown; trochanters, distal 0.33x of fore tibia, mid
and hind tibiae, tarsal segments 1-4, pale yellow; basal 0.33x of mid and
hind tibiae infuscate brown.
Structural details as in figures, but the following may be noted: Frontovertex
shrunken, hence actual dimensions not possible to determine; scrobal
impression deep, reaching above near anterior ocellus; eyes setose, setae
pale and each seta at least as long as an ommatidium. Antenna as in Fig.
808; scape about 3.5x as long as broad; Fl about 1.3x as long as pedicel
and slightly longer than F2; clava shorter than funicle.
Mid lobe slightly longer than scutellum, with fine, hexagonal cells;
scutellum 1.36x as broad as long, with longitudinally drawn-out cells on
sides to longitudinally lineolate-reticulate in middle, with 6 setae (Fig.
811). Forewing 2.5x as long as broad; marginal vein at most slightly shorter
than costal cell, otherwise as in Fig. 810. Hindwing with marginal fringe
slightly less than 0.5x of wing width.
Gaster slightly (1.15x) longer than thorax; ovipositor 1.3x as long as
mid tibia; second valvifer about 2.6x as long as third valvula.
Male. Length, 0.87mm Body completely black; antenna dark brown,
scape somewhat paler, brownish; legs darker than in female, with trochanters, distal 0.25x of fore tibia, distal 0.5x of mid tibia, only distal end of
hind tibia, tarsal segments 1-4 of fore and mid legs, and 1-3 of hind leg,
yellow. Antennal (Fig. 809) scape with a oval sensory area in ventral half
proximally on outer surface; Fl 1.5x as long as any of the other flagellar
segments.
Hosts. Unknown.
Distribution. India: Tamil Nadu.
Material examined. HOLOTYPE, female (on card with a male paratype),
IF, 2M, PARATYPES: INDIA: Tamil Nadu, Ooty (=Udaghamandalam),
5.iii.l993; S.B. Zeya & S.I. Kazmi. Holotype and 1M, paratype in BMNH.

••>!

Coccobius

257

Comments. C. udakamundus sp. nov. appears related to reticulatus and
miyatakei, and runs to these species in the key to species given by me
(Hayat, 1985b). It differs from reticulatus in the sculpture of the mid lobe,
darker clava and darker coxae and femora. It differs from miyatakei in
colour of gaster, relative lengths of pedicel and funicle segments, completely dark clava, leg colour, and in the long flagellar segments of male
antennae.
7. Coccobius ceroplastidis (Agarwal) (Fig. 812)
Prophyscus ceroplastidis Agarwal, 1964b: 324. Female=male. India, Aligarh (ZDAMU),
examined.
Coccobius ceroplastidis (Agarwal): Hayat, 1985b: 295.
Other citations. Hayat, 1974b: ISl, physcus
catlg. Mani, 1989: 1 4 7 1 .

c, tax. Hayat, 1986b: 152,

Host. [?]Ceroplastes sp.on Ziziphus jujuba.
Distribution. India: Uttar Pradesh.
Comments. The holotype (with parts on a slide) was in alcohol in a vial.
It is labelled "Prophyscus ceroplastes", the specific name apparently a
lapsus for ceroplastidis as published. I have now mounted this specimen
on a slide in balsam. As noted by Hayat (1985b) this species is close to
aligarhensis, but differs in having 6 setae on the scutellum, and the
flagellum rather uniformly brownish in colour. In aligarhensis males,
scutellum has 4 setae, and only Fl dark brown and F2-6 yellow. However,
the true identity of this species would remain doubtful until females are
collected.
INTRODUCED SPECIES
Coccobius subflavus (Annecke & Insley)
Physcus subflavus Annecke & Insley, 1970: 248. Female, male. Tanzania, Arusha
(PPRI), paratypes in BMNH, examined.
Coccobius subflavus (Annecke & Insley): Hayat, 1983: 86.

Other citations. Sankaran & Mahadeva, 1974: 18, introd. in India against
sugar cane diaspidid, Melanaspis glomerata. Hayat, 1986b: 153, catlg.
Comments. This species was said to have been introduced into India for
the control of the sugar cane diaspidid, but it has probably not established.
In any case, this species can be identified with the help of the detailed
original description. The new species, mirus, described in this work comes
closest to subflavus, but differs by the characters given under that species
(see above).
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19. EURYISCHIA RILEY
Euryischia Riley, 1889: 92. Type species Euryischia lestophoni Riley, by monotypy.

Other citations. Shafee, 1975: 24-25, tax. Hayat & Verma, 1980: 32, world
list, tax.
Diagnosis. (Figs. 813-821, 865, 907)
Female. Antenna with 8 segments, 1133, with 1 or 2 anelli. Mandible
with two teeth and a truncation. Maxillary palp 3-segmented; in the Indian
species with 4 segments; labial palp 2-segmented. Head dorsum with vertex
broad; eyes nearly reaching occipital margin which is concave and sharply
margined above; frontovertex and face without pale lines/sutures, and
without malar sulcus, but with long bristles. Pronotum entire, with numerous short, thick setae; mid lobe and side lobes with numerous setae,
almost like bristles; each axilla with 2 long setae of which one is shorter,
and one or more shorter setae at posterior margin; scutellum with a broadly
rounded or nearly truncate apex and with distinct parascutella separated
from scutellum by a line or ridge; apex of scutellum only partly overlapping
metanotum; disc of scutellum (in Indian species) with 4 setae; metanotum
with a membranous plate overlapping propodeum medially; propodeum
large and longer in mesal third, and deeply concave postero-laterally (for
reception of the large hind coxae), and with a median triangular depressed
area into which is lodged the membranous metanotal plate. Forewing long
and narrow; marginal vein shorter than costal cell; stigmal and postmarginal
veins long, the latter at least 0.5x of marginal vein; parastigma welldeveloped, with a process ('stub') bearing 2 long bristles; submarginal vein
with at least 5 setae; disc bare from base to about parastigma except for
2 long bristles and 1-2 shorter setae. Hindwing broad, with disc largely
though minutely setose. Legs shorter and robust, but tarsi elongated; hind
coxa compressed, large and disc-like; hind femur flat, slightly curved; hind
tibia with 2 spurs; tarsal formula 5-5-5. Gaster petiolate, elongate-triangular, with a pointed apex; hypopygium not extending past two-thirds
length of gaster; cerci movable, not plate-like. Body relatively convex
compared to that of Euryischomyia species, and with a habitus suggestive
of a less bristly Elasmus Westwood.
Male. Similar to female there being no sexual dimorphism except for
the genitalia and a rounded apex of gaster.
Species and distribution. World species, 14; Oriental, 1; India, 1 species.
Hosts. Hosts are known for 5 of the 14 species referred to this genus. These
are considered as parasitoids of dipterous larvae/pupae, and the record of
coccoids as hosts indicate that these are either hyperparasitoids on entomophagous Diptera or fly puparia associated with or collected with coccoids.
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Comments. The species of Euryischia have a superficial resemblance with
species of Elasmus (Elasmidae), and for this reason, the genus was, and
still often, placed in Elasmidae. This resemblance is more evident in the
shape of the head, compressed and disc-like hind coxae, presence of a
metanotal membranous plate, and the medially elongate propodeum with
truncate (concave) sides into which fit the hind coxae. However, the
presence of complete notaular lines on the mesoscutum; broader scutellum;
forewing shape, venation and setation; widely separated axillae and pentamerous tarsi, bring Euryischia closer to Myiocnema and Euryischomyia,
albeit on characters presumed to be plesiomorphic and, therefore, not
indicative of closer relationship of these genera.
The status of these 'euryischiine' genera is discussed elsewhere in this
work (p. 13).
1. Euryischia indica Mani & Kurian (Figs 813-821, 865, 907)
Eurischia[l] indica Mani & Kurian, 1953: 15. Female, male. India, Cape Comorin (=
Kanniyakumari) (?).
Euryischia indica Agarwal, 1970: 28. [?]Female. India, Aligarh (ZDAMU), examined.
Preoccupied by indica Mani & Kurian. Synonymy by Hayat, 1986b: 166.
Euryischia manmohani Shafee, 1973a: 31. Replacement name for indica Agarwal, not
Mani & Kurian. Synonymy by Hayat, 1986b: 166.

Other citations. Shafee, 1975: 25-26, India rec, des., tax. Hayat, 1986b:
166, tax., catlg.
Female. Body completely dark brown to nearly black; metanotal plate
white; radicle, scape and pedicel dark brown, flagellum varying from
brownish-yellow to dark brown, clava paler than funicle; wings hyaline;
forewing with a diffuse infuscation from behind distal end of marginal
vein, which becomes fainter beyond venation; legs dark brown; fore and
mid femora, tibiae and all tarsi brownish yellow; mid tibial spur and the
two hind tibial spurs white.
Structural details as in figures, but the following may be noted: Head
sculpture finely lineolate-reticulate; transversely reticulate on frontovertex
and obliquely elongate reticulate on scrobes and malar space. Mid lobe
and scutellum with fine cellulate-reticulate sculpture. Hindwing about 4.Ox
as long as broad, with short marginal fringe; venation about 0.66x of wing
length. Ovipositor 2.Ox as long as mid tibia; second valvifer about 4.3x
as long as third valvula, the latter shorter than mid basitarsus (8.5:15.0).
Male. Similar to female, except for the rounded apex of gaster, faint
to indistinct infuscation on forewing, white to brown flagellum, and Fl
at most as long as broad. Genitalia as in Fig. 865.
Hosts. [Hyperparasitoid through] Pseudococcus sp. on grass; Iceryapilosa
on Saccharum officinarum, Spinifex squarrosus; Icerya seychellarum on
Cassia sp.
Distribution. India: Andhra Pradesh, Bihar, Tamil Nadu, Uttar Pradesh.
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Material examined. INDIA: Uttar Pradesh, Aligarh, IF, 1M, 13.xii.1979,
M. Hayat & M. Verma; IF, ll.xi.1979, M. Hayat & M. Verma; 1M,
23.ii.1979, M. Verma; IF, 1M, 1980, M. Hayat (2F, 1M, used in SEM).
Comments. Types of E. indica Mani & Kurian are not located in the School
of Entomology, Agra (Dr Ipe M. Ipe, per. com.), and requests made to
the ZSI have produced no response.
Holotype of E. indica Agarwal is a dissected specimen mounted on 3
slides. The gaster is missing, but the shorter funicle segments and the
relatively slightly highly placed antennal toruli suggest that the specimen
might be a male, not female.
From the available descriptions and illustrations, it is not possible to
separate indica from lestophoni Riley. It is, therefore, very likely that these
species may prove to be synonymous. E. inopinata Masi [I have seen IF,
Moldavia; 1M, Slovak Rep., from the BMNH coll.] though close to the
Indian species, differs at once by the presence of a pair of longer apical
setae on the scutellum and several smaller setae in about anterior half of
the scutellum.

1
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20. EURYISCHOMYIA GIRAULT
Euryischomyia Girault, 1914b: 285. Type species Euryischomyia washingtoni Girault,
by original designation.
Paramyiocnema Girault, 1917d: 93. Type species Myiocnema marmorativentris Girault,
by original designation. Synonymy by Hayat, 1994a: 85.

Other citations. Hayat & Verma, 1980: 32-35, Paramyiocnema; 35-38,
tax., world spp. list. Shafee, Azim & Khan, 1985: 28, tax., Paramyiocnema
as synonym of Myiocnema. Carver, 1995: 64-76, revision.
Diagnosis. (Figs. 822-829, 863)
Female. Antenna with 8 segments, 1133, with two anelli. Maxillary
and labial palps each 2-segmented. Mandible with a lower pointed tooth,
middle shorter tooth and a dorsal truncation. Head without any pale lines/
sutures, but with long bristles. Thorax somewhat flatter; pronotum entire,
with 6 long bristles along collar apart from some small setae; mid lobe
with some small and 2-3 pairs of long setae; each side lobe with 3 setae;
axillae slightly projecting, each with one long and one small seta, and one
or more setae on posterior margin; scutellum hexagonal with broadly
rounded to truncate apex, not overlapping postscutellum; scutellum with
4 setae; parascutellum distinct; propodeum long, posterior margin medially
slightly concave and sides oblique, with one seta anterior to each spiracle
and 3 or more setae postero-laterally behind each spiracle. Forewing with
costal cell longer than marginal vein; postmarginal vein long, longer than
0.5x of marginal vein; stigmal vein long, stigma with 4 sensilla; parastigma
well-developed, with a short or long process bearing one or two long setae;
disc in basal half bare or with a few longer setae arranged in lines.
Hindwing broad; disc relatively densely and finely setose. Tarsal formula
5-5-5; hind tibia with a row of bristles along dorsal margin. Gaster petiolate, with 7 or 8 terga; TVII ventro-laterally continuous with outer plates
of ovipositor; hypopygium not extending past two-thirds length of gaster;
cerci movable and short, not plate-like.
Male. Sexual dimorphism very little; apex of gaster rounded; genitalia
without parameres, phallobase long and tubular, digiti well-developed
(Fig. 863). In the type species, mid tibia expanded and flattened distally.
Species and distribution. World species, 2; Oriental, 1; India, 1 species.
Hosts. The Indian specimens of washingtoni were reared from mealybugs
(Homoptera: Pseudococcidae), whereas flavithorax specimens were reared
from chalcidoid and braconid parasitoids, and from aphids, soft scales,
mealybugs and psyllids (Carver, 1995). The latter are most likely their
secondary hosts.
Comments. Euryischomyia is very close to Myiocnema, and the two can
be separated at the generic level virtually only by one 'internal' character:
presence of a 'mesofurcal loop' in the former and its absence, presumably
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a derived character, in Myiocnema. The importance of this structure in
aphelinid phylogeny will be discussed by Woolley & Hayat (in prep.)
1. Euryischomyia washingtoni Girault (Figs 822-829, 863)
Euryischomyia
(Pentland)
37.
Euryischomyia
examined.

i

1

washingtoni Girault, 1914b: 285. Female, male. Australia, Capeville
(QMB). Lectotype female designated by Hayat, in Hayat & Verma, 1980:
alami Shafee, 1975: 27. Female. India, Channapatna (Type lost!), paratype
Synonymy by Carver, 1995: 67.

Other citations. Avasthi & Shafee, 1977: 120, alami, host. Hayat &
Verma, 1980: 37, alami as a doubtfully valid species, tax. Hayat, 1986b:
167, alami, catlg.
Female. Length, 0.95-1.3mm Body dark brown to nearly black; head
and thoracic dorsum with faint bluish-green and bronzy lustre; ovipositor
sheaths dark; scape yellow, dorsally yellow-brown; pedicel and funicle
dark brown; funicle distally and clava yellow brown; forewing with an
infuscated patch behind marginal and stigmal veins to posterior wing
margin, with proximal and distal margins of infuscation nearly straight;
beyond venation disc lightly infuscate; hindwing hyaline; legs with coxae,
mid and hind femora, dark brown; trochanters, and fore femur infuscate
brownish yellow; tibiae and tarsal segments 1-4 of fore leg, 1-3 of mid
and hind legs, white; last tarsal segment of fore leg, last two segments
of mid and hind legs brown. Setae and bristles on head and thorax pale,
white to golden, those on gaster dark brown.
Structural details as in figures, but the following may be noted: Sculpture on head finely cellulate-reticulate, on occiput cells fine and elongated.
Antenna (Fig. 822), Fl quadrate, F2 and F3 slightly longer than broad,
but in smaller specimens Fl broader than long and F2 and F3 quadrate;
clava as long as anelli plus funicle. Mid lobe with cellulate-reticulate
sculpture, the cells larger than those on scutellum; postscutellum and
metanotum medially with sculpture as on scutellum; propodeum with fine
reticulations medially. Hindwing 4.6x as long as broad, marginal fringe
0.2x of wing width; venation 0.66x of wing length; disc densely setose.
Mid tibial spur about 0.5x of basitarsus. Gaster dorsum very finely reticulate so as to appear nearly smooth; gaster distinctly longer than thorax
(120:73), pointed at apex; TI-TIII without setae, TIV with 3-4+3-4, TV
with one row, TVI with two rows of which one distal (outer) seta on each
side long, and TVII with several setae; ovipositor extending from base
of gaster and very slightly (about O.lx of gaster) exserted, its total length
2.7x as long as mid tibia and 2.18x as long as hind tibia; second valvifer
about 3.Ox as long as third valvula, the latter slightly longer than mid
basitarsus.
Male. Length, 0.80-0.87mm Similar to female, except for the rounded
apex of gaster, relatively shorter funicle segments, and distally expanded
mid tibia. Genitalia as in Fig. 863.

^

Host. [With] Nipaecoccus viridis on Mangifera indica and Tephrosia
purpurea.

j
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Distribution. India: Andhra Pradesh, Karnataka, Tamil Nadu. (Australia).
Material examined. INDIA: Andhra Pradesh, Vizag [= Visakhapatnam],
Araku Valley, 5F, 4M, 22.iv.1991, M.C. Basha. Tamil Nadu, Kodai Kanal,
1M, 22.ii.1993, S.B. Zeya & S.I. Kazmi. Kerala, Shencottah. IF, 6.iii.
1967, with Nipaecoccus viridis on Tephrosia purpurea; M. Hayat.
Comments. E. alami: A female dissected and mounted on 3 slides, and
labelled 'Euryischomyia alami sp.n.' and bearing number '202', and no
other data, is found in Shafee's collection. These slide mounted parts
undoubtedly are parts of a paratype. The holotype has not been located.
Hayat & Verma (1980) already indicated that alami is indistinguishable
from washingtoni, and this view is further confirmed from study of the
material listed above. I, therefore, agree with the synonymy proposed by
Carver (1995).
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21. PROMUSCIDEA GIRAULT
Promuscidea Girault, 1917b: [6]. Type species Promuscidea unfasciativentris Girault,
by original designation.
Eriaporus Waterston, 1917a: 320. Type species Eriaporus laticeps Waterston, by monotypy.
Synonymy by Subba Rao, 1970: 170.
Mesopirene Girault, 1919: 54. Type species Mesopirenefasiativentris Girault, by original
designation. Synonymy by Boucek, 1988: 474.
Eurymyiocnema Compere, 1947: 383. Type species Eurymyiocnema aphelinoides Compere,
by original designation. Synonymy by Subba Rao, 1970: 170.

Other citations. Ghesquiere, 1955: 217-238, Eriaporus, tax. Hayat &
Verma, 1980: 31-32, spp. list, tax., key. Viggiani & Ren Hui, 1993: 228,
China rec.
Diagnosis. (Figs. 830-837, 843, 871, 883, 903, 909, 911)
Female. Antenna with 9 segments, 1143, with two anelli; second suture
of clava sometimes absolete, then antenna 1142. Mandible with two teeth
and a truncation. Maxillary and labial palps each 3-segmented. Head with
vertex broad; eyes not over-reaching occipital margin, but nearly touching
it; occipital margin concave and sharp above; frontovertex and face without
any pale lines/sutures; malar space with sulcus faint/obsolete; head with
long bristles. Thorax convex, robust; pronotum entire, with a row of
bristle-like setae along collar; mid lobe with numerous setae; scutellum
large, overlapping metanotum and partly the propodeum; each side lobe
with 6-7 setae; each axilla with one small and one long seta, and 3-4 smaller
setae along posterior margin; scutellum with 6 setae; placoid sensilla on
scutellum located near apical pair of setae; propodeum medially not more
than one-third length of scutellum, usually with a median reticulate area
delimited by ridges. Forewing broad; marginal vein shorter than costal cell;
stigmal vein long; postmarginal vein long, at least 0.33x of marginal vein;
parastigma well-developed, with a process, and with two long bristles;
submarginal vein with 5-6 setae, also a long seta present at junction of
parastigma and submarginal vein; setae along marginal and postmarginal
veins short; costal cell broad with a single line of setae on ventral surface;
disc bare in basal third, distally with very minute setae. Hindwing broad.
Legs robust; tarsal formula, 5-5-5. Gasterpetiolate; petiole 0.33xofpropodeal
width; gaster triangular with a pointed apex; hypopygium not extending
past two-fifths length along gaster; cerci movable, not plate-like; ovipositor at most with sheaths partly exserted.
Male. Similar to female, except antenna with clava 2-segmented, and
sternum II of gaster enormously enlarged, occupying greater part of ventre
of gaster (Fig 911). Genitalia as in Fig. 843.
Species and distribution. World species, 4; Oriental, 1; India, 1 species.
Hosts. Regarded as hyperparasitoids of other hymenopteran primary
parasitoids, including chalcidoids. The coccoid hosts recorded are thus
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their secondary hosts.
Comments. Promuscidea is extremely close to Eunotiscus Compere, and
the two may eventually prove to be synonymous. The following appear
to be the only characters which separate Eunotiscus from Promuscidea:
scutellum with several short setae apart from an apical pair of longer setae;
propodeum with a distinct, though short, 'nucha' (see Boucek, 1988) and
possibly the sternum II in male normal. [I have not seen males of this
genus.]
NOTE: Hayat & Verma (1980) and Hayat (1983) erred in considering
the antenna as 7-segmented in female and male Eunotiscus, whereas it is
8-or 9-segmented in female (1142 or 1143), and 7-segmented (1132) in
male, with a distinct anellus.
1. Promuscidea unfasciativentris Girault (Figs 830-837, 843, 871, 883,
903, 909, 911)
Promuscidea unfasciativentris Girault, 1917b: [7]. Female, male(!). Indonesia, Java,
Salatiga (USNM), parts of 'syntypes' examined.
Mesopirene fasiativentris Girault, 1919: 55. Female, male. Indonesia, Java. (QMB).
Synonymy by Boucek, 1988: 474.
Eurymyiocnema aphelinoides Compere, 1947: 384. Female, male. Indonesia, Java (BMNH),
not examined. SYN. NOV.
Promuscidea longiclavata Shafee, 1974a: 35. Female. India, Kurnool, Diguvameta
(ZDAMU), examined. SYN. NOV.

Other citations. Agarwal, 1964b: 334, E. aph., India rec, des. Abbasi
& Singh, 1966: 408-410, India rec, host. Subba Rao, 1970: 170, aphe.,
unfas., tax., hosts, India rec. Shafee, 1974a: 34, aphe., unfas., des., key,
hosts, India rec. Avasthi & Shafee, 1977: 120, hosts. Avasthi & Shafee,
1978: 376, hosts. Tandon & Lai, 1978: 467, India rec, host. Hayat, 1986b:
170, catlg.
Female. Length, 0.65-1.50mm Body dark brown to nearly black, faintly
shiny, with a white band across TI of gaster, which is usually interrupted
medially by a dark longitudinal band; apex of last tergum pale; frons and
face yellow to testaceous, in some malar space also yellow; in teneral
specimens and those preserved in alcohol for long periods, body may be
brownish yellow; scape yellow brown, dorsal margin of scape, pedicel and
flagellum brown; wings hyaline; forewing sometimes lightly infuscate
behind stigmal vein; coxae and femora except apices, dark brown as body,
apices of femora and all tibiae yellow or indistinctly infuscate brownish
yellow, or tibiae pale yellow brown with pale ends. Head finely reticulate;
mesothoracic dorsum with cells small but raised reticulate; the prominent
setae on head and thorax dark brown; smaller setae on flagellar segments
brown, the longer setae pale.
Structural details as in figures, but the following may be noted: Head
dorsum (occiput perpendicular) about 2.7x as broad as long; frontovertex
broad, about 0.53x of head width; ocelli with apical angle obtuse,
POL:OOL:OAL, 14.5:5.0:7.0; posterior ocelli slightly more than one ocellus
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diameter to eye margin and almost touching occipital margin. Relative
lengths of pedicel and flagellar segments variable, these obviously related
to the absolute size of the specimens (see Fig. 833a-d, all drawn to same
scale).Pronotum width slightly less than width of mesoscutum (44.0:45.0);
mid lobe usually shorter than scutellum (24.0:27.0), the latter about as
long as broad or apparently slightly longer than broad, with rounded apex.
Mid tibial spur about 0.5x of basitarsus. Ovipositor not exserted, its total
length slightly less than 2.Ox of mid tibia; third valvula less than 0.2x
of second valvifer and about as long as mid tibial spur.
Male. As noted in generic diagnosis, very similar to female except for
the antenna, and the enlarged sternum II of gaster. Antennal segments show
variations as in female, but Fl always shorter than F2 and clava 2segmented (Fig. 837). Genitalia as in Fig. 843.
Hosts. Anomalococcus sp. on Acacia sp.; Centrococcus sp. on Wittania
somnifera; C. insolitus; Cerococcus hibisci; Ceroplastodes sp. on Cannabis sativa; Ferrisia virgata on Murraya koenigii; Kerria lacca on Hibiscus
rosasinensis; Nipaecoccus spp. on Acacia sp. and Moms alba; N. viridis
(=vastator) on Acacia sp., Ficus sp., Tephrosiapurpurea, Ziziphus sp. and
jackfruit; Planococcoides robustus on Crossandra sp.; Planococcus lilacinus;
Rastrococcus iceryoides on Capparis sp., Ziziphus sp. Psidium guajava
and Z. jujuba; Hemiberlesia repax; indet. mealybugs on Citrus sp. [These
are all secondary hosts.]
Primary hosts: Anagyrus spp. including dactylopii; Aenasius advena;
Microterys sp.; Comperiella bifasciata; Cephaleta brunniventris.
Distribution. India: Andaman & Nicobar Islands, Andhra Pradesh, Assam,
Bihar, Delhi, Jammu & Kashmir, Karnataka, Kerala, Madhya Pradesh,
Orissa, Punjab, Tamil Nadu, Uttar Pradesh, West Bengal. (China; Indonesia).
Material examined. INDIA: Tamil Nadu, Rukadi, 2F, 1M, x.1967, with
iV. viridis on Acacia sp.; Shencottah, 20F, 15M, iii.1967, with N. viridis
on Zizyphus sp. and T. purpurea. Jammu & Kashmir, Jammu, 4F, 3M,
viii.1968, with Ceroplastodes sp. on C. sativa. Punjab, Mukerian, IF,
viii.1968, with Nipaecoccus sp. on M. alba; Hoshiarpur, 7F, 5M, ix.1968,
with Centrococcus sp. on W. somnifera;Nabha, 57F, 37M, ix.1968, with
Nipaecoccus sp. on M. alba, and indet. plant. Madhya Pradesh, Bhopal,
5M, ix.1970, with indet. mealybugs. Karnataka, Hubli, 2F, 1M, xi.1967,
with Nipaecoccus sp. on Acacia sp. Uttar Pradesh, Aligarh, 42F, 23M,
x.1965, with R. iceryoides on Capparis sp.; 14F, 22M, 1991, with mealybugs; Lakhimpur Kheri, 3F, 1M, xi.1969, with C. insolitus; Maheshpura
near Bareilly, 10F, 7M, x.1969, with R. iceryoides; Anandnagar, 3F,
xi.1969, with R. iceryoides on Ziziphus sp.; Gonda, 4F, 8M, xi.1969, with
R. iceryoides on Z. jujuba: All coll. by M. Hayat. Karnataka, Bangalore,
8F, 8M, with N. viridis, received from IIHR;1F, 1M, with H. rapax, K.D.
Ghorpade. Tamil Nadu, Coimbatore, 1 IF, 2M, xii.1996, with R. iceryoides
on guava(IIHR). Assam, KazirangaN.P., 1F, 31 .v. 1986, on Coffea canephora,
S. Singh; North Lakhimpur, 3F, 1M, l.xi.1987, S.Singh. Uttar Pradesh,
Aligarh, 5F, 1M, with mealybugs on Citrus sp., M.Sc. Entom. 1995-96
students. Orissa, Balugaon near Puri, 1M, 21.ii.1994, S.B. Zeya. Bihar,
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Ramgarh, IF, l.ii.1994, S.B. Zeya & S.I. Kazmi. Andaman & Nicobar,
Port Blair, 5F, 3M, l.iv.1991, M.C. Basha.
I have seen in the BMNH in 1981, the material from Pusa, Mysore and
Delhi, listed by Subba Rao (1970), and also material from Plassey (W.
Bengal), June 1970, ex 'mummy' of Anagyrus [greenil].
Comments. This is apparently a very variable species, particularly in the
relative dimensions of the flagellar segments, and these more or less
dependant up on the size of the specimens. I note that a larger specimen
has (in female) Fl at least slightly longer than broad and slightly shorter
than pedicel (Fig. 833a; also Compere, 1947: Fig. 1), Fl and F2 become
smaller in specimens measuring about 1.0mm (Fig. 833d; also unfasciativentris
as described by Girault, and the antenna illustrated by Shafee, 1974a: Fig.
1); whereas in very small specimens, measuring 0.65-0.70mm, both Fl and
F2 may be transverse as shown in Fig. 833d, and in the figure given by
Shafee (1974a). There is also some variation in the white/creamy band on
TI of gaster; either it is complete or medially interrupted by a narrow dark
longitudinal band. I have, therefore, no hesitation in placing aphelinoides
and longiclavata in synonymy with unfasciativentris.
The study of the slide-mounted parts of 'syntypes' of unfasciativentris
shows that the antennae (2 out of 3) apparently belong to male, and agree
fairly well with that illustrated in Fig. 837c. I have mounted the holotype
of longiclavata [labelled as longiclava (!)] (parts already on a slide prep,
by Shafee) on a slide in balsam. The single paratype was not found.
EXCLUDED GENUS
Recently, Fatima & Z.H. Khan (1997) described a supposedly new
genus, Promuscidella (Type species, habibi) and regarded it as closely
related to Promuscidea. Whatever its relationship with Promuscidea, the
genus Promuscidella belongs in the Pteromalidae, and is a synonym of
Cephaleta Motschulsky (SYN. NOV.)
I have seen both the holotype and paratype. Both bear an unpublished
generic name [apparently a lapsus for Promuscidella]. These are on two
slides. Both with antennae and wings under coverslips and rest of bodies
in a drop of balsam each. I have remounted the body of the holotype on
a card.
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Table 1. Distribution of the world Aphelinidae
The number of world species (column 2), as far as possible, is updated
to middle of 1997. There are two entries each in columns 3-8. The first
entry pertains to the total number of species known from the region, and
the second entry, in parentheses, refers to species found also in other
region(s). Subtraction of the latter from the former would give the number
of species found only in a particular region (=presumed endemic species).
[OR = Oriental, AT = Australian and Pacific, PA =Palaearctic, NE =
Nearctic, NT = Neotropical, AF = Afrotropical ]
1
Genera

Ablerus
Aphelinus
Aphytis
Bardylis
Botryoideclava
Centrodora
Coccobius
Coccophagoides
Coccophagus
Dirphys
Encarsia
Encarsiella
Eretmocerus
Eriaphytis
Eunotiscus
Euryischia
Euryischomyia
Eutrichosomella
Euxanthellus
Hirtaphelinus
Lounsburyia
Marietta
Marlaltiella
Myiocnema
Oenrobia
Proaphelinoides
Promuscidea
Prophyscus
Protaphelinus
Pteroptrix
Samariola
Timberlakiella
Incertae sedis
Verekia

2
World spp.

3
OR

4
AT

86
64
130
9
2
47
74
16
216
4
222
8
47
2
2
14
2
7
4
1
2
19
2
1
1
4
4
2
1
62
1
1

17(3)
25(11)
51(18)
2
8(2)
26(2)
4(1)
66(18)
86(15)

1

-

5(D
18(2)
2
-

1
1(1)
1
3(3)
2(1)
1(1)
1
4(2)
1
1(1)
30(7)
1

6
NE

5
PA

45(1)
6(3)
9(3)
25(9)
28(5) 29(16)
9
13(1) 15(2)
14
18(2)
6
2(2)
35(5) 41(12)
49(5)
48(9)
1(1)
5(1)
10(4)
11
1
2(1)
7
3(3)
5(4)
1(1)

7
NT

4(2)
15(4)
14(11)
5
3
5(1)
21(13)
22(14)
8(4)
-

8
AF

12(1)
9(2)
10(10)
11(7)
26(12)
27(5)
3
6(1)
4
13
.
1
36(16) 64(13)
4
36(16)
22(4)
3
KD
7(5)
5(1)
-

2
1
-

1
-

3
2(1)
9(2)
3
16
1
-

•

5(4)
1(1)
-

1(1)
1(1)
1
11(2)
-

11(5)
-

1(1)
-

1(1)
7(4)
1
2(1)
-

-

-

-

-

2(1)
-

KD

-

1
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Table 2. Hosts of the world Aphelinidae
The table provides data on the approximate number of species for which
hosts are known, or at least the generic names of the hosts were given
in publications (column 2), and the host 'group' or family from which the
aphelinid species in each genus were recorded (columns 3-21). Secondary
hosts are indicated by enclosing the plus sign in parentheses, '(+)'. An
interrogation mark (?) indicates a doubtful host association. '+' = host
known, '-' = host unknown. M = male.
Genera
1

2

1. Ablerus
2. Aphelinus
3. Aphytis
4. Bardylis
5. Botryoideclava
6. Centrodora
7. Coccobius
8. Coccophagoides
9. Coccophagus
10. Dirphys
11. Encarsia
12. Encarsiella
13. Eretmocerus
14. Eriaphytis
15. Eunotiscus
16. Euryischia
17. Euryischomyia
18. Eutrichosomella
19. Euxanthellus
20. Hirtaphelinus
2 1 . Lounsburyia
22. Marietta
23. Marlattiella
24. Myiocnema
25. Oenrobia
26. Proaphelinoides
27. Promuscidea
28. Prophyscus
29. Protaphelinus
30. Pteroptrix
31. Samariola
32. Timberlakiella
33. Verekia

Spp.
hosts
3

APH
4

ALE
5

CCD

DPD

6

78

40
40
96
2
1
26
47
9
153
3
153
4
35
2
2
4
1
1

3
2
19
2
1
2
4
2
1
37
1
1
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Table 2, continued
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APH-Aphidoidea, ALE-Aleyrodoidea, CCD-Coccidae, DPD-Diaspididae,
PSD-Pseudococcidae, ACD-Aclerdidae, CER-Cerococcidae, AST-Asterolecaniidae, MAR-Margarodidae, TAC-Tachardiidae, KER-Kermococcidae, ERI-Eriococcidae, LEC-Lecanodiaspididae, PSY-Psyllidae. EGG- Egg
parasitoids, HYM-Hymenoptera, DIP-Diptera, LEP-Lepidoptera, COLColeoptera
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-head width

facial line ,

f5

r

mouth fossa
a.arsUicus/*-<widIh>
clypeus
mandible

Figs.(*) 1-5. Explanation of terms and measurements: 1, head, dorsal,
Encarsia perniciosi; 2, head, frontal, Encarsia sp.; 3, antennae, 3a, Eretmocerus
rajasthanicus, b-d, diagrammatic; 4, pedicel and F l , note the difference
in dorsal (D) and ventral (V) lengths of pedicel; 5, forewing, diagrammatic.
*) Unless noted otherwise, the figures are from female specimens.
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side lobe

propodeui

ovipositor

cereal bristles

second \alvula
first valvula

Figs. 6-9. Explanation of terms and measurements: 6, thorax and gaster,
dorsal, Encarsia bifasciafacies; 7, thorax, ventral, Encarsia longicauda;
8, genitalia, left half, diagrammatic; 9, mid tibia and tarsus, diagrammatic.

Figures
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14

Figs. 10-14. Aphelinus ancer: 10, antenna; 11, genitalia, left half; 12, mid
tibia and basitarsus, on same scale as Fig. 11; 13, thorax and gaster, dorsal,
14, forewing, with distal veins enlarged.
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24

Figs. 15-26. (15-20) Aphelinus argiope: 15, antenna; 16, head, dorsal; 17,
basal part of forewing, with distal veins enlarged; 18, mid tibia and tarsal
segments; 19, genitalia, left half, on same scale as Fig. 18; 20, antenna,
male. (21-26) Aphelinus polaszeki. 21, antenna; 22, basal part of forewing;
23, genitalia, right half; 24, mid tibia and tarsal segments, same scale as
Fig. 23; 25, antenna, male; 26, digiti of male genitalia.

Figures

275

Figs. 27-35. Aphelinus asychis: 27, antenna; 28, 29, heads, frontal, showing variation; 30, basal part of forewing, with distal veins enlarged; 31,
thorax and gaster, dorsal; 32, claws, mid leg; 33, mid tibia and tarsal
segments; 34, ovipositor, same scale as Fig. 33; 35, antenna, male.
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43

Figs. 36-43. (36-40) Aphelinus abdominalis: 36, antenna; 37, pedicel and
funicle, male (extra-limital material); 38, basal part of forewing, with
distal veins enlarged; 39, ovipositor; 40, mid tibia and basitarsus, same
scale as Fig. 39. (41-43) Aphelinus humilis: 41, antenna; 42, basal part
of forewing, with distal veins enlarged; 43, hypopygium.

Figures

277

49
48

Figs. 44-49. (44-46) Aphelinus sharpae: 44, antenna; 45, basal part of
forewing, with distal veins enlarged; 46, antenna, male. (47-49) Aphelinus
megadontus: 47, antenna; minus F3 and clava; 48, head, frontal; 49, basal
part of forewing, with distal veins enlarged.
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55

58

Figs. 50-58. (50-54) Aphelinus mali: 50, antenna; 51, basal part of
forewing, with distal veins enlarged; 52, head, frontal; 53, antenna, male;
54, hypopygium, apical part with sides slightly folded in. (55-58) Aphelinus
basilicus: 55, antenna; 56, basal part of forewing with distal veins enlarged; 57, hypopygium; 58, antenna, male.

Figures
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Figs. 59-66. (59-61) Aphelinus gossypii: 59, antenna; 60, basal part of
forewing, with distal veins enlarged; 61, antenna, male. (62-66) Aphelinus
acuminatus: 62, thorax and gaster, dorsal; 63, mid tibia and tarsal segments, same scale as Fig. 62; 64, antenna; 65, basal part of forewing, with
distal veins enlarged; 66, antenna, male.
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74

71

Figs. 67-74. (67-70) Aphelinus varipes: 67, antenna; 68, head, frontal; 69,
basal part of forewing, with distal veins enlarged; 70, antennae, male
showing variation in F3 length. (71-74) Aphelinus lankaensis: 71, antenna;
72, basal part of forewing; 73, distal gaster; 74, mid tibia and tarsal
segments, same scale as Fig. 73.

Figures
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80

Figs. 75-84. (75-79) Aphelinus desantisi: 75, antenna; 76, head, frontal;
77, basal part of forewing, with distal veins enlarged; 78, hypopygium;
79, antenna, male. (80-84) Aphelinus albipodus: 80, antenna; 81, basal part
of forewing, with distal veins enlarged; 82, head, dorsal; 83, hypopygium,
sides distally folded in; 84, antenna, male.
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X

94

^

Figs. 85-95. (85-92) Protaphelinus nikolskajae: 85 head, frontal, with
mouth margin enlarged; 86, antenna; 87, basal part of forewing, with distal
veins enlarged; 88, claws, mid leg; 89, claw, fore leg; 90, hypopygium;
91, last sternum, male; 92, thorax, dorsal, (93-95) Marlattiella maculata:
93, antenna; 94, mid tarsus; 95, forewing, with distal veins enlarged.

Figures
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105

103

Figs 96-105 (96-99) Marietta earnest 96, antenna, 97, forewing, with
area around marginal vein enlarged, 98, mid tibia and tarsal segments, 99,
part of thorax, (100-105) Marietta picta 100, forewing, fringe omitted,
with distal veins enlarged, 101, hind leg, 102, antenna, 103, part of
mesoscutum, 104, maxillary palp, 105, head, frontal
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112

Figs. 106-112, Marietta leopardina: 106, body, dorsal; 107, antenna; 108,
mid basitarsus and spur; 109, antenna, male; 110, forewing, with marginal
vein enlarged; 111, pronotum; 112, hypopygium.

Figures

121

285

123

Figs. 113-123. (113-117) Centrodora azizi: 113, mandible; 114, antenna;
115, basal part of forewing; 116, forewing distal veins; 117, antenna, male.
(118-121) Centrodora idioceri: 118, head, frontal, with mouth region
enlarged; 119, antenna; 120, basal part of forewing; 121, antenna, male.
(122, 123) Centrodora hexatricha: 122, basal part of forewing; 123, antenna.
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i

Figs 124-133 (124-128) Centrodora lineascapa 124, antenna, 125, forewing
showing infuscation, 126, basal part of forewing, 127, gaster, dorsal, 128,
antenna, male (129-133) Centrodora oophaga 129, mandible, 130, antenna, with F3 and clava from a second antenna, 131, antenna, male, 132,
basal part of forewing, with distal veins enlarged, 133, apex of gaster

Figures

287

Figs. 134-139. (134-137) Centrodora bifasciata: 134, antenna; 135, maxillary palp; 136, antenna, male; 137, forewing, with distal veins enlarged.
(138, 139) Centrodora ghorpadei: 138, antenna; 139, basal part of forewing.
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288

140

Figs.140-142. Botryoideclava bharatiya: 140, body, dorsal; 140a, mid
tibia, same scale as Fig. 140; 141, antenna; 141a, scape, male; 142, basal
part of forewing, with distal veins enlarged.

Figures

289

150

Figs. 143-150. (143-147) Proaphelinoides australis: 143, antenna; 144,
mouth margin; 145, forewing, with distal veins enlarged; 146, apex of
gaster; 147, thorax, dorsal. (148-150) Proaphelinoides anomalus: 148,
antenna; 149, basal part of forewing, with distal veins enlarged; 150, apex
of gaster, dorsal and lateral views.
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290

155

Figs. 151-160. (151-154) Aphytis maculatus: 151, body, dorsal; 152, basal
part of forewing, with distal veins enlarged 153, part of mouth margin;
154, antenna. (155 - 160) Aphytis peculiaris: 155, head, frontal, with
antennae 156, thorax and gaster, dorsal; 157-159, distal part of fore, mid
and hind legs; 160, forewing.

Figures

291

Figs. 161-167. (161-163) Aphytis proclia: 161, mid tibia and basitarsus;
162, distal gaster, same scale as Fig. 161; 163, basal part of forewing,
with distal veins enlarged; figures from holotype of Centrodora chowdhurii.
(164-167) Aphytis manii: 164, genitalia, left half; 165, mid tibia and tarsal
segments, same scale as Fig. 164; 166, antenna, with part of mouth margin;
167, basal part of forewing.
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292

172

176

Figs. 168-176. (168, 169) Aphytis aligarhensis: 168, antenna; 169, forewing, with distal veins enlarged (170, 171) Aphytis vandenboschi
170,
distal part of venation of forewing, 171, antenna, with partly separated
F3 and clava of second antenna (172-176) Aphytis alarm 172, antenna;
173, distal part of thorax, dorsal; 174, antenna, male, 175, mandible; 176,
basal part of forewing

Figures

293

181

Figs. 177-185 (177-180) Eretmocerus bisetae: 177, antenna; 178, basal part
of forewing, with distal veins enlarged; 179, mid basitarsus and spur; 180,
thorax and gaster, dorsal. (181-185) Eretmocerus sculpturatus: 181, antenna; 182, part of forewing, with distal veins enlarged; 183, mid basitarsus
and spur; 184, thorax dorsal, propodeal scale-like seta shown separately;
185, antenna, male.
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Figs. 186-196. (186-190) Eretmocerus indicus: 186, mid tarsus; 187,forewing,
with distal veins enlarged; 188, venation of forewing; 189, mandible; 190,
antenna. (191-196) Eretmocerus mundus: 191, antenna, with funicle segments from a second antenna; 192, mandibles; 193, forewing, with distal
veins enlarged; 194, mesothorax, dorsal, with propodeal scale shown separately; 195, mid tarsus; 196, antenna, male.

Figures

295

205

Figs. 197-205. (197-199) Eretmocerus tnaleurodis: 197, forewing, with
distal veins enlarged; 198, hindwing; 199, antenna, apex of clava from
a second antenna. (200-202) Eretmocerus breviclavus: 200, antenna; 201,
mouth margin; 202, basal part of forewing. (203-205) Eretmocerus gunturiensis:
203, mandible; 204, antenna; 205, forewing, with distal veins enlarged.
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214

215

Figs. 206-215. (206, 207) Eretmocerus dialeurolongae: 206, antenna; 207,
part of forewing. (208, 209) Eretmocerus flavus: 208, antenna; 209, part
of forewing. (210-213) Eretmocerus adustiscutum: 210, 211, antennae;
212, forewing, with distal veins enlarged; 213, antenna, male. (214, 215)
Eretmocerus rajasthanicus:
214, basal part of forewing; 215, antenna,
male.

Figures

297

221

Figs. 216-223. (216-220) Eretmocerus delhiensis: 216, antenna; 217, head,
frontal; 218, forewing, with distal veins enlarged; 219, thorax, left half,
dorsal; 220, antenna, male (221-223) Eretmocerus longiscapus 221, antenna;
222, venation of forewing; 223, antenna, male.
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229
230

Figs. 224-232. (224-228) Eriaphytis orientahs: 224, antenna; 225, basal
part of forewing, with distal veins enlarged; 226, apex of gaster showing
TVII and its continuation with the outer plate of ovipositor; 227, hypopygium,
left half; 228, antenna, male. (229-232) Eriaphytis chackoi: 229, part of
mid leg; 230, thorax and gaster, same scale as Fig. 229; 231, antenna; 232,
forewing, with distal veins enlarged

Figures
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238

Figs. 233-238. (233-237) Ablerus promacchiae: 233, antenna; 234,
mandible; 235, gaster, apex; 236, thorax, dorsal, left half; 237, forewing,
with distal veins enlarged. (238) Ablerus inquirenda: head and thorax, side
view, male.
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243

Figs. 239-243. Ablerus inquirenda: 239, body, dorsal; 240, antenna; 241,
antenna, male; 242, forewing, distal veins and setae; 243, forewing.

Figures

301

248

Figs. 244-250. Ablerus aomdiellae: 244, mandible; 245, antenna, with
pedicel, Fl and F2 from a second antenna; 246, antenna, male, 247, head,
profile, 248, head, frontal; 249, forewing, with distal veins enlarged, 250,
thorax, dorsal, right half.
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257

Figs. 251-257. Ablerus gargarae: 251, mandible; 252, antenna; 253, thorax
and gaster, dorsal; 254, mid tibia and tarsal segments, same scale as Fig.
253; 255, forewing, with distal veins enlarged; 256, antenna, male; 257,
forewing, male.

Figures

303

263

Figs 258-266. (258) Ablerus gargarae: thorax, dorsal, left half. (259-261)
Ablerus perspeciosus: 259, antenna 260, forewing, with distal veins enlarged, 261, thorax, dorsal, right half, Fig 259, from holotype of bimaculatus;
Figs 260 and 261 from type of kashmirensis (262-266) Ablerus aligarhensis
262, forewing; 263, part of forewing; 264, ovipositor; 265, mid tibia and
basitarsus, on same scale as Fig. 264; 266, mandible.
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276

279
280

Figs. 267-280. (267) Ablerus aligarhensis, antenna. (268-275) Ablerus
bharathius: 268, head, frontal; 269, mandible; 270, antenna; 271, forewing,
with distal veins enlarged; 272, part of forewing, showing discal setae;
273, gaster, apex; 274, antenna, male; 275, gaster apex, male. (276-280)
Ablerus delhiensis: 276, mandible; 277, antenna, pedicel, Fl-3 from a
second antenna; 278, basal part of forewing; 279, hind tibia; 280, antenna,
male.

Figures

305

290

Figs. 281-291. Ablerus chionaspidis: 281, head, frontal; 282, mandible;
283, antenna; 284, pedicel and F l - 3 , holotype of qadrii; 285, antenna,
male; 286, pronotum; 287, sternum II; 288, hind tibia; 289, forewing, with
distal veins enlarged; 290, hypopygium; 291, thorax, dorsal, right half.
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295

298

Figs 292-298 Coccophagus zeyai 292, antenna, with scape inner and
pedicel showing the tubercle, 293, forewing, semi-diagrammatic, distal
veins shown separately, 294, mid tibia and basitarsus, 295, thorax and
gaster, dorsal, setae on left half and colour on right half, same scale as
Fig 294, 296, hindwing, distal veins, 297, part of TVI showing peg-like
setae, male, 298, antenna, with scape enlarged, male

Figures
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308

Figs. 299-308. (299-302) Coccophagus narendrani: 299, antenna, with
pedicel, Fl and F2 from the second antenna; 300, basal part of forewing,
with distal veins enlarged; 301, hindwing venation; 302, part of thorax.
(303-308) Coccophagus formicariae: 303, antenna; 304, basal part of
forewing, with distal veins enlarged; 305, hindwing venation; 306, hind
leg minus coxa; 307, mid tibia and tarsus; 308, thorax and gaster, dorsal,
same scale as Fig. 307.

Hayat: Indian Aphelinidae

308

314
313
312

Figs. 309-314. (309, 310) Coccophagus nigricorpus: 309, antenna; 310,
basal part of forewing, with distal veins enlarged. (311-314) Coccophagus
prinslooi: 311, basal part of forewing, with distal veins enlarged; 312, apex
of gaster; 313, part of facial region; 314, antenna.

Figures

309

320
322

Figs. 315-322. (315-317) Coccophagus sudhiri: 315, distal part of thorax,
dorsal; 316, basal and distal parts of veins, forewing; 317, antenna. (318322) Coccophagus silvestrii: 318, part of thorax, dorsal, most setae detached; 319, basal part of forewing, with distal veins enlarged; 320,
antenna; 321, genitaha, right half, 322, hypopygium, left half.
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Figs. 323-331. (323-326) Coccophagus chloropulvinanae: 323, basal part
of forewing, with distal veins enlarged; 324, distal part of thorax, dorsal;
325, genitalia, left half, 326, antenna. (327-331) Coccophagus dius: 327,
pedicel and flagellum, 328, basal and distal veins, forewing; 329, mandible; 330, 331, apex gaster in two specimens, note variation in TVII, setae
omitted in Fig. 331.

Figures
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338

340

Figs. 332-340. (332-338) Coccophagus gilvus: 332, antenna; 333, basal
and distal veins, forewing; 334, hypopygium, left half; 335, mandible; 336,
genitalia, right half; 337, mid tibia and basitarsus; 338, antenna, male.
(339, 340) Coccophagus shafeei: 339, basal part of forewing, with distal
veins enlarged; 340, mid tibia and basitarsus.
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"

347
348

Figs. 341-348. (341-345) Coccophagus candidus: 341, pedicel and flagellum, male; 342, antenna; 343, basal part of forewing, with distal veins
enlarged; 344, mandible; 345, thorax and gaster, dorsal. (346-348) Coccophagus
assamensis: 346, apex of gaster; 347, basal part of forewing, with distal
veins enlarged; 348, antenna.

Figures
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355

Figs.349-356. (349-352) Coccophagus bivittatus: 349, thorax and gaster,
dorsal, setae on right half shown; 350, antenna; 351, forewing, with distal
veins enlarged; 352, antenna, male, (353-356) Coccophagus perflavus:
353, antenna; 354, mandibles; 355, thorax and petiole, dorsal; 356, basal
part of forewing, with distal veins enlarged.
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m
360

Figs 357-364 (357-359) Coccophagus lutescens 357, antenna; 358, basal
part of forewing, 359, antenna, male (360-364) Coccophagus longiclavatus
360, head, frontal, with facial area enlarged, 361, antenna, 362, antenna,
male, paratype; 363, thorax and gaster, dorsal; 364, forewing, with distal
veins enlarged.

Figures
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374

Figs. 365-374. (365-368) Coccophagus indochraceus: 365, antenna; 366,
basal part of forewing, with distal veins enlarged; 367, mandibles; 368,
propoduem, left half. (369, 370) Coccophagus longicornis: 369, distal
veins, forewing; 370, antenna. (371-374) Coccophagus burksi: 371, mandible; 372, antenna; 373, basal part of forewing, with distal veins enlarged;
374, antenna, male.
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316

382

Figs. 375-382. (375-380) Coccophagus samarae: 375, antenna; 376, mandible;
377, antenna, male; 378, distal gaster, note the long setae on TV; 379,
mid tibia and basitarsus, same scale as Fig. 378; 380, forewing, with distal
veins enlarged. (381, 382) Coccophagus subflavescens: 381, antenna; 382,
distal veins, forewing.

4

Figures

389
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390

Figs. 383-395. (383-390) Coccophagus ceroplastae: 383, antenna; 384,
mandible; 385, forewing showing infuscation, with distal veins enlarged;
386, antenna, male; 387, genitalia, right half; 388, antenna, male, Ballipara
specimen; 389, mid leg, diagrammatic, Ballipara specimen; 390, mid leg,
diagrammatic, usual colour. (391-395) Coccophagus shillongensis: 391,
antenna; 392, part of face with mandible; 393, distal part of thorax, dorsal;
394, basal part of forewing, with distal veins enlarged; 395, antenna, male.
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405

Figs. 396-405 (396-403) Coccophagus cowperi: 396, antenna, male; 397,
basal part of forewing, with distal veins enlarged; 398, mandible; 399,
pronotum; 400, hypopygium; 401, hindwing venation; 402, antenna; 403,
part of TVI showing 'sensory' pegs. (404, 405) Coccophagus ceroplastae:
404, forewing; 405, hypopygium, left half. Both from Ballipara specimens.

Figures
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406
411

Figs. 406-411. (406-410) Coccophagus bogoriensis: 406, pedicel and flagellum, male; 407, basal part of forewing, with distal veins enlarged; 408,
hindwing venation; 409, hypopygium; 410, antenna. (411) Coccophagus
tschirchii: basal part of forewing, with distal veins enlarged.
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Figs. 412-420. (412-418) Coccophagus tschirchii: 412, antenna; 413,
mandible; 414, TVII andpart of outer plate of ovipositor; 415, hypopygium;
416, basal part of forewing, male; 417, antenna, male; 418, metanotum
and propodeum, right half. (419, 420) Coccophagus insignis: 419, antenna;
420, basal part of forewing, with distal veins enlarged.

Figures
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421

427

Figs. 421-429. (421, 422) Coccophagus insignis: 421, antenna, male; 422,
basal part of forewing, male. (423-426) Coccophagus
longipedicellus:
holotype except Fig. 425 : 423, basal part of forewing, with distal veins
enlarged; 424, antenna, with Fl and F2 from the second antenna; 425,
pedicel and flagellum; 426, gaster, dorsal. (427-429) Coccophagus sexvittatus:
427, antenna; 428, gaster, dorsal; 429, basal part of forewing, with distal
veins enlarged.
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439

Figs 430-439. Coccophagus pseudococci: 430, thorax and gaster, dorsal,
holotype; 431, 432, thoraces, dorsal; 433, basal part of forewing, with
distal veins enlarged; 434, distal veins, forewing; 435, mandibles; 436,
437, antennae showing variation, drawn on same scale; 438, hypopygium;
439, antenna, male.

Figures
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445

Figs. 440-445. Encarsiella boswelli; Malaysian specimens: 440, antenna;
441, part of mouth region; 442, basal part of forewing, with distal veins
enlarged; 443, thorax, dorsal; 444, mid basitarsus; 445, propodeum, petiole
and gaster, dorsal.
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446

452

Figs. 446-456. (446-451) Encarsia citrina: 446, antennae; 447, forewing,
with marginal vein from a second specimen and distal veins enlarged from
another specimen; 448, hindwing; 449, ovipositor; 450, mid tibia and
tarsus, same scale as Fig. 449; 451, gaster, distal. (452-456) Encarsia
aseta: 452, antenna; 453, head, frontal, with mouth margin enlarged; 454,
forewing, with distal veins enlarged; 455, mid tibia and tarsus; 456, thorax
and gaster, dorsal, same scale as Fig. 455.
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462

458

Figs. 457-463. Encarsia acaudaleyrodis: 457, antenna; 458, funicle from
a second specimen; 459; mid tibia and tarsus; 460, ovipositor and TVII,
same scale as Fig. 461, thorax, dorsal; 462, forewing, with distal veins
enlarged; 463, antenna, male.
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464

Figs. 464-469 Encarsia longifasciata: 464, body, left half; 465, antenna;
466, ovipositor; 467, mid tibia and tarsus, same scale as Fig. 466; 468,
right part of thorax, dorsal; 469, forewing, with distal veins enlarged.
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476

Figs. 470-477. Encarsia albiscutellum longipalpa: 470, head, frontal, with
mouth region enlarged; 471, maxillary palp, male; 472, antenna; 473,
ovipositor and TVII; 474, mid tibia and tarsus, same scale as Fig. 473,
475, thorax, dorsal; 476, forewing, with distal veins enlarged; 477, antenna, male.
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483

484

Figs. 478-486. Encarsia clypealis: 478, head, frontal, with part of mouth
margin enlarged; 479, maxillary palp; 480, antenna; 481, mid tibia and
tarsus; 482, ovipositor, same scale as Fig. 481; 483, thorax, dorsal; 484,
forewing, with distal veins enlarged; 485, hindwing; 486, antenna, with
facial region, male.

I

Figures
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Figs 487, 488 (487) Encarsia clypealis
Encarsia longicauda body, dorsal

thorax and gaster, dorsal (488)
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498

Figs. 489-498. (489-494) Encarsia longicauda: 489, antenna; 490, head,
frontal, with mouth margin enlarged; 491, ovipositor; 492, mid tibia and
tarsus, same scale as Fig. 491; 493, forewing, with distal veins enlarged;
494, antenna, male. (495-498) Encarsia eurystoma: 495, antenna; 496,
head, frontal, with mouth margin enlarged; 497, basal part of forewing;
498, antenna, male.

Figures
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507

Figs. 499-508. (499-504) Encarsia terebrator: 499, antenna, with pedicel
and Fl from a second antenna; 500, ovipositor; 501, mid tibia and tarsus,
same scale as Fig. 500; 502, basal part of forewing, with distal veins
enlarged; 503, head, frontal; right half; 504, thorax, dorsal. (505-508)
Encarsia punicae: 505, antenna, male; 506, distal veins, forewing; 507,
antenna; 508, part of facial region.
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514

Figs. 509-514. Encarsia bangalorensis: 509, body, dorsal; 510, ovipositor; 511,
mid tibia and tarsal segments, same scale as Fig. 510; 512, antenna, with
pedicel, Fl and F2 from a second antenna; 513, forewing, with distal veins
enlarged; 514, hindwing.

Figures
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517

522

Figs. 515-522. Encarsia inaron: 515, 516, antennae showing variation; 517,
ovipositor; 518, mid tibia and tarsus, same scale as Fig. 517; 519, head, frontal,
with mouth region enlarged; 520, thorax, dorsal; 521, forewing, with distal
veins enlarged; 522, mid tibia and tarsus from a larger specimen.
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Figs. 523-529. Encarsia gunturensis: 523, body, dorsal; 524, antenna, with
pedicel, Fl and F2 from two specimens; 525, ovipositor; 526, mid tibia and
tarsus, same scale as Fig. 525; 527, head, frontal, with mouth region enlarged;
528, forewing, with distal veins enlarged; 529, antenna, male, with Fl and F2
from a second specimen.

Figures
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537

Figs. 530-540. (530-535) Encarsia azimi: 530, antenna; 531, pedicel and
funicle in two specimens; 532, ovipositor; 533, mid tibia and tarsus, same scale
as Fig. 532; 534, forewing, with distal veins enlarged; 535, distal part of
forewing. (536-540) Encarsia brevivena: 536, part of thorax, dorsal; 537,
forewing, with distal veins enlarged; 538, ovipositor; 539, mid tibia and tarsus,
same scale as Fig. 538; 540, antenna.
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546

Figs. 541-546. Encarsia dialeurodis, Pakistani specimens: 541, thorax and
"gaster, dorsal; 542, antenna, with pedicel, Fl and F2 from a second antenna;
543, head, frontal with mouth region enlarged; 544, forewing, enlarged distal
veins from a second wing; 545, ovipositor; 546, mid tibia and tarsus, same scale
as Fig. 545.
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549

556

Figs. 547-556.Encarsia transvena: 547, 548, thorax, in two specimens, dorsal;
549, antenna, showing variation; 550, ovipositor; 551, mid tibia and tarsus,
same scale as Fig. 550; 552, 553, ovipositors; 554, forewing, with distal veins
enlarged; 555, distal part of forewing with longer marginal fringe; 556, antenna,
male.

338

Hayat: Indian Aphelinidae

Figs. 557-567. (557-562) Encarsia muliyali: 557, antenna; 558, ovipositor;
559, mid tibia and tarsus, same scale as Fig. 558; 560, mesothorax, dorsal; 561,
part of forewing, with distal veins enlarged; 562, petiole and gaster, dorsal.
(563-567) Encarsia brevivalvula: 563, antenna; 564, thorax, dorsal; 565,
ovipositor; 566, mid tibia and tarsus, same scale as Fig. 565; 567, basal part of
forewing, with distal veins enlarged.

Figures

573
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574

Fig 568-574 (568-573) Encarsia duorunga- 568, body, dorsal, 569, antennae,
570, ovipositor, 571, mid tibia and tarsus, same scale as Fig. 570, 572, facial
region; 573,forewing, with distal veins enlarged (574) Encarsia septentnonalis:
body, dorsal.
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575

582

i
Figs. 575-582. Encarsia septentrionalis: 575, antenna; 576, head, frontal; 577,
facial region; 578, part of thorax, petiole and gaster, dorsal; 579, mid tibia and
tarsus; 580, ovipositor, same scale as Fig. 579; 5 81, basal part of forewing, with
distal veins enlarged; 582, forewing showing 3 setae on submarginal vein.

Figures
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Figs. 583-590. Encarsia tristis: 583, antenna; 584, outer plate; 585, ovipositor;
586, mid tibia and tarsus, same scale as Fig. 585; 587, head frontal; 588,
forewing; with distal veins enlarged; 589, thorax, dorsal; 590, antenna, male.
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596

Figs. 591-598. Encarsia merceti: 591, head, frontal, with mouth region enlarged, 592, antenna; 593, ovipositor; 594, mid tibia and tarsus, same scale as
Fig. 593; 595, basal part of forewing, with distal veins enlarged; 596, TVI and
TVII of gaster; 597, antenna, male; 598, basal part of forewing, male.

Figures

343

Figs. 599-604. Encarsia bennetti: 599, antenna, with (a) pedicel and Fl-3 from
a second antenna; 600, head, frontal, with mouth region enlarged; 601, ovipositor, 602, mid tibia and tarsus, same scale as Fig. 601; 603, forewing, with distal
veins enlarged; 604, body, left half, dorsal.
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Figs. 605-611. (605-608) Encarsia tinctoriae: 605, antenna, from paratype,
with pedicel, Fl and F2 from a second specimen; 606, forewing, with distal
veins enlarged, paratype; 607, part of head, frontal; 608, mandible. (609-611)
Encarsiaflavoscutellum; Javanese specimens: 609, distal veins, forewing; 610,
antenna; 611, antenna, male.

Figures
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613

Figs. 612-622. (612-616) Encarsia norani: 612, antenna; 613; ovipositor; 614,
mid tibia and tarsus, same scale as Fig. 613; 615, thorax and part of gaster,
dorsal; 616, basal part of forewing, with distal veins enlarged. (617-622)
Encarsia isaaci: 617, antenna; 618, mandible; 619, ovipositor; 620, mid tibia
and tarsus, same scale as Fig. 619; 621, thorax, dorsal; 622, basal part of
forewing, with distal veins enlarged.
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630

Figs 623-630. Encarsia bifasciafacies- 623, head, frontal, with mouth region
enlarged , 624, frons, 625, antenna, 626, ovipositor; 627, mid tibia and tarsus,
same scale as Fig. 626, 628, thorax and petiole, dorsal; 629, basal part of
forewing, with distal veins enlarged, 630, antenna, male.

Figures
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639
640

Figs. 631-641. (631-636) Encarsia occultans: 631, pedicel and flagellum; 632,
head, frontal, with mouth region enlarged; 633, mid tibia and tarsus; 634,
ovipositor, same scale as Fig. 633; 635, basal part of forewing, with distal veins
enlarged; 636, TVI and TVII of gaster. (637-641) Encarsia narayanani: 637,
antenna; 638, head, frontal; 639, forewing, with distal veins enlarged; 640,
ovipositor; 641, mid tibia and tarsus, same scale as Fig. 640.
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Figs. 642-652. (642-647) Encarsia aurantii: 642, mandible; 643, antenna, with
F2 and F3 in a second antenna; 644, apex of gaster; 645, mid tibia and tarsus,
same scale as Fig. 644; 646, thorax, dorsal; 647, forewing, with distal veins
enlarged; (648-652) Encarsiaperniciosi: 648, antenna, with pedicel, Fl andF2
in two specimens; 649, ovipositor; 650, mid tibia and tarsus, same scale as Fig.
649; 651, basal part of forewing and venation from a second specimen; 652,
mesothorax, dorsal.

Figures
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662
657

Figs. 653-662. (653-656) Encarsia perniciosi: 653, part of facial region; 654,
pedicel and Fl-3; 655, forewing, discal setae omitted; 656, antenna, male. (657662) Encarsia pura: 657, antenna; 658, mandible; 659, forewing, with distal
veins enlarged; 660, ovipositor; 661, mid tibia and tarsus, same scale as Fig.
660; 662, pro- and mesothorax, dorsal.
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663

665

Figs 663-665 (663) Encarsia permciosi body, left half, dorsal (664) Encarsia
aurantu body, left half, dorsal, (665) Encarsia sankaram thorax and gaster,
dorsal

Figures
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673
674

Fig. 666-674. Encarsia sankarani: 666, antenna; 667, head, frontal, with
mandibles; 668, ovipositor; 669, mid tibia and tarsus, same scale as Fig. 668;
670, thorax, petiole and TI, dorsal; 671, forewing with distal veins enlarged;
672, hindwing; 673, forewing; 674, antenna, minus clava.
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685
684

Figs. 675-685. (676- 680) Encarsia coimbatorensis: 676, thorax, dorsal; 677,
forewing, with distal veins enlarged; 678, ovipositor and TVII; 679, mid tibia
and tarsus, same scale as Fig. 678; 680, antenna. (675, 681-685) Encarsia
obtusiclava: 675, mandibles; 681, forewing, with distal veins enlarged; 682,
antenna; 683, ovipositor; 684, mid tibia and tarsus, same scale as Fig. 683; 685,
antenna, male.

Figures
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688

Figs. 686-693. (686, 687) Encarsia obtusiclava: 686, thorax, dorsal; 687,
petiole and gaster, dorsal. (688-693) Encarsia trivittata: 688, body, dorsal; 689,
ovipositor; 690, mid tibia and tarsus, same scale as Fig. 689; 691, antenna; 692,
head, frontal, with mouth region enlarged; 693, forewing, with distal veins
enlarged and marginal vein of a second specimen.
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695

Figs. 694-702. Encarsia udaipuriensis: 694, antenna; 695, antenna, with pedicel
and F1-3 in two specimens; 696, forewing, with distal veins enlarged; 697, mid
tibia and tarsus; 698, ovipositor,same scale as Fig. 697; 699, ovipositor; 700,
mid tibia and basitarsus, same scale as Fig. 699, 701, forewing venation, with
distal veins enlarged; 702, thorax, dorsal; Figs. 694, 696-698 from holotype of
P citri Agarwal; 695a, 699, 700 from holotype.

Figures
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709

Figs. 703-713. (703-706) Encarsia elongata: 703, mid tibia and tarsal segments; 704, ovipositor, same scale as Fig. 703; 705, antenna; 706, forewing,
with distal veins enlarged. (707, 708) Encarsia indica: 707, antenna; 708,
forewing, with distal veins enlarged. (709-713) Encarsia lutea: 709, thorax,
dorsal; 710, mid tibia and tarsus; 711, ovipositor, same scale as Fig- 710; 712,
part of thorax, petiole and gaster, right half, dorsal; 713, antennae, male.
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Figs. 714-722. (714-716) Encarsia lutea: 714, mandible; 715, antennae showing variation; 716, forewing, with distal veins enlarged; (717-722) Encarsia
perflava: 717, part of facial region; 718, antennae showing variation; 719, mid
tibia and tarsus; 720, ovipositor, same scale as Fig. 719; 721, forewing, with
distal veins enlarged; 722, thorax, petiole and TI, dorsal.
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723

726

730

Figs. 723-730. (723-725) Encarsia pseudococci: 723, antenna; 724, forewing,
with distal veins enlarged; 725, hindwing. (726-730) Encarsia lahorensis: 726,
antenna; 727, ovipositor; 728, mid tibia and tarsus, same scale as Fig. 727; 729,
part of body, dorsal; 730, forewing.
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739

741

740

Figs. 731-741. (731-736) Encarsia macroptera: 731, body, dorsal; 732, antenna; 733, mid tibia and tarsal segments; 734, ovipositor, same scale as Fig. 733;
735, forewing, with distal veins enlarged; 736, antenna, male. (737-741)
Encarsia confusa: Til, antenna, variation shown in b and c; 738, ovipositor;
739, mid tibia and tarsus, same scale as Fig. 738; 740, forewing, with distal
veins enlarged; 741, part of thorax and petiole, dorsal.

Figures

749

750

753
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751

752

Figs. 742-753. Coccophagoides orientalis: 742, antennae showing variation,^c
from holotype, d, from paratype, all on same scale; 743, antenna, male, iw, pari
of hind leg; 745, right and left axillae, paratype; 746, basal part ot wrewmB,
747, mid tibia and tarsal segments; 748, ovipositor, same scale as t ig. '*','
752, fore and mid tarsal segments showing variation, paratypes, on same :>
753, hypopygium.
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762
758

761

Figs. 754-762. (754, 755) Coccophagoides orientalis: 754, thorax right half,
dorsal; 755, apex of gaster, note the connection between TVII and outer plates
(756-760) Coccophagoides utihs: 756, apex of gaster; 757, part of hind leg; 758,
antennae showing variation, all on same scale; 759, basal part of forewing; 760,
antenna, male. (761,762) Pteroptrix koebelei: 761, occipital region; 762, part of
facial region.

Figures
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770
767

Figs. 763-770. (763-766) Pteroptrix koebelei: 763, antenna, from two specimens; 764, mid tarsus and spur; 765, forewing, with basal part enlarged; 766,
thorax, dorsal. (767-770) Pteroptrix machiaveli: 767, head, frontal, with mandible; 768, thorax, dorsal; 769, antenna; 770, mid tarsus and spur.
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777
778A

Figs. 771-778A. (771, 772) Pteroptrix machiaveli: 771, basal part of forewing;
772, antenna, male, with scape enlarged to show the 'sensory' structure. (773778A) Pteroptrix albifemur: 113, head, occipital region; 774, part of facial
region; 775, antenna, 776, thorax, right half, dorsal; 777, mid tarsus and spur;
778A, forewing, with distal veins enlarged.

Figures
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778B - F. Pteroptrix longiclavata: B, pedicel and flagellum; C, forewing; D,
part of forewing, enlarged; E, mid tibia and tarsus, F, gaster, apex, dorso-lateral
view, same scale as Fig. E.
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Figs. 779-789. (779-784) Coccobius fulvus: 779, mandible; 780, 781, antennae
in two specimens; 782, pronotum; 783, thorax, right half, dorsal; 784, basal part
of forewing, with distal veins enlarged; (785-789) Coccobius mirus: 785,
pedicel and flagellum; 786, facial region with scape attached, same scale as Fig.
785; 787, basal part of forewing, with distal veins enlarged; 788, genitalia, with
TVII; 789, mid tibia and tarsus, same scale as Fig. 788.

Figures
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795

Figs. 790-796. (790, 791) Coccobius mirus: 790, thorax, right half, dorsal; 791,
antenna, male. (792-796) Coccobius aligarhensis: 792, body, dorsal; 793,
antenna; 794, basal part of forewing, with distal veins enlarged; 795, mesothorax, right half, dorsal; 796, antenna, male.
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804

Figs. 797-804. (797-801) Coccobius comperei: 797, part of mid lobe; 798, distal
veins, forewing; 799, basal part of forewing, with distal veins enlarged; 800,
hypopygium; 801, antenna. (802-804) Coccobius reticulatus 802, 803, antennae in two specimens; 804, forewing, with distal veins enlarged

Figures
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805

806

807

Figs. 805-812. (805-807) Coccobius reticulatus: 805, hypopygium : 806, part
of mesothorax, dorsal; 807, antenna, male. (808-811) Coccobius udakamundus:
808, antenna, 809, antenna, with scape enlarged to show the sensory area, male;
810, basal part of forewing, with distal veins enlarged; 811, part of mesothorax,
dorsal. (812) Coccobius ceroplastidis: antenna, male, holotype.
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815

821

Figs. 813-821. Euryischia indica: 813, antenna; 814, antenna, male; 815,
pedicel, Fl and F2, holotype of indica Agarwal; 816, head, frontal; 817, palps;
818, thorax, dorsal; 819, forewing with distal veins enlarged; 820, mid leg; 821,
hind leg.

Figures

828

369

829

Figs 822-829. Euryischomyia washmgtonv 822, antenna; 823, head, frontal;
824, palps, 825, forewing, with stigmal vein enlarged; 826, hind leg, 827,
thorax, dorsal; 828, hypopygium; 829, thorax, ventral.
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836

Figs 830-837 Promuscidea unfasciativentns 830, head, frontal, 831, thorax
and gaster, dorsal, 832, forewing, 833, antennae, showing variation, d from
holotype of longiclavata, 834, genitalia with TVI and TVII, 835, mid tibia and
tarsus, same scale as Fig 834, 836, hypopygium, 837, antennae, showing
variation, male

Figures
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840

843

Figs. 838-843. Male genitalia: 838, Aphelinus mali; 839, Protaphelinus
nikolskajae; 840, Marietta leopardina; 841, Aphytis sp.; 842, Botryoideclava
bharatiya; 843, Promuscidea unfasciativentris.
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848

Figs. 844-849. Male genitalia: 844, Centrodora azizi: 845, Eretmocerus
delhiensis; 846, Eriaphytis orientalis; 847, Ablerus delhiensis; 848, Ablerus
bharathius; 849, Ablerus inquirenda.
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854

855

856

Figs. 850-856. Male genitalia: 850, Coccophagus cowperi; 851, Coccophagus
lutescens; 852, Coccophagus bivittatus; 853, Coccophagus ceroplastae; 854,
Coccophagus shillongensis; 855, Coccophagus sp. ; 856, Coccophagus
pseudococci.
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865

Figs. 857-865. Male genitalia : 857, Coccophagus tschirchii; 858, Coccophagus
insignis; 859, Coccobius sp.; 860, Encarsia tristis; 861, Encarsia obtusiclava;
862, Encarsia acaudaleyrodis; 863, Euryischomyia washingtoni; 864,
Coccophagoides utilis; 865, Euryischia indica.

Figures
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Figs. 866-871. Heads, frontal: 866, Coccophagus cowperi; 867, Eretmocerus
mundus; 868, Encarsia tristis; 869, Coccophagoides utilis; 870, Ablerus
bharathius; 871, Promuscidea unfasciativentris.
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Figs.872-877. (%12) Eriaphytis orientalis, face showing suture. {%13)Eriaphytis
orientalis, head dorsal. (874) Coccophagus cowperi, head dorsal. (875) Marietta
leopardina, head dorsal, (87r6) Aphelinus mali, face, right half. (877) Centrodora
azizi, facial region.

Figures
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Figs. 878-883. (878) Encarsia citrina, facial region. (879-883) pronotum: 879,
Aphelinus mali; 880, Eretmocerus delhiensis; 881, Centrodora azizi; 882,
Ablerus bharathius; 883, Promuscidea unfasciativentris.
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Figs. 884-891. Thorax, dorsal: 884, Eriaphytis orientalis; 885, 886, Aphytis
spp.; 887, Coccophagus tschirchii; 888, Encarsia tristis; 889, Encarsia citrina;
890, Coccophagoides utilis; 891, Ablerus bharathius.
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Figs. 892-897. (892) Centrodora azizi, distal thorax and base of gaster. (893)
Coccophagus bivittatus, propodeum. (894) Coccophagus cowperi, propoduem.
(895-897) Thorax, side view: 895, Centrodora azizi; 896, Eriaphytis orientalis;
897. Aphelinus desantisi.
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••

900

904

905

Figs. 898-905. (898-900) Thorax, side view: 898, Ablerus bharathius; 899,
Coccophagoides utilis; 900, Coccobius reticulatus. (901-905) Thorax, ventre:
901, Ablerus bharathius; 902, Coccophagus tschirchii; 903, Promuscidea
unfasciativentris; 904, Aphytis sp.; 905, Eretmocerus mundus.

Figures

912
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382

918

921

Figs. 914-921. (914-919) Male genitalia: 914, 915, Aphelinus desantisi; 916,
Eretmocerus delhiensis; 917, Coccobius sp. 918, Coccophagus tschirchii; 919,
Ablerus bharathius. (920) Coccobius sp., scape showing sensory area, male.
(921) Aphelinus sp., scape showing sensory area, male.

References

383

REFERENCES
ABBASI, Q A & SINGH, Y 1966 Further records of parasites of Nipaecoccus vastator
Maskell (Homoptera Coccidae) from India Indian J Ent , 28 408-410
AGARWALA, B K & RAYCHOUDHURI, D N 1981 Observations on the population
trends of rose aphids and their hymenopteran parasites in Kalimpong, West Bengal
(India) Entomon, 6 211-214
AGARWAL, M M 1964a Studies of forms of Aphehnidae (Hymenoptera-Chalcidoidea)
collected at Aligarh (India) I Proc Indian Acad Sci B59 263-286
AGARWAL, M M 1964b Studies &c II Proc Indian Acad Sci B60 315-335
AGARWAL, M M 1969 Observations on the behaviour of some adult chalcid parasites
(Hymenoptera Encyrtidae and Aphehnidae) Indian J Ent , 31 48-52
AGARWAL, M M 1970 Some new chalcidoid parasites recorded from Aligarh (India)
(Hymenoptera, Encyrtidae) Mushi, 44 25-29
AGARWAL, R A 1959 Some parasites of sugar cane scale Aspidwtus (Targioma)
glomeratus Green Current Sci , 28 249-250
AHMAD, SR & SHAFEE, SA 1978 Studies on some Indian aphelinid parasites
(Hymenoptera Chalcidoidea) J Bombay Nat Hist Soc 75 164-167
ALAM, S M 1956 The taxonomy of some British aphelinid parasites (Hymenoptera)
of scale insects (Coccoidea) Trans R Ent Soc London, 108 357-384
ANDRE, M E 1878 Memoire pour servir a l'histoire de la Tnoza centranthi Vallot
Ann Soc Ent France, (5)8 77-86
ANNECKE, D P 1965 A new species of Centrodora Foerster (Hymenoptera Aphehnidae)
parasitic in the eggs of a cicadelhd injurious to citrus in South Africa S Afr J
Agnc Sci , 8 1133-1138
ANNECKE, D P & INSLEY, H P 1970 New and little knownspecies of Azotus Howard,
Ablerus Howard and Physcus Howard (Hym , Aphehnidae) from Africa and Mauritius
Bull Ent Res , 60 237-251
ANNECKE,DP &INSLEY.HP 1971 Catalogue of Ethiopian Encyrtidae and Aphehnidae
(Hymenoptera Chalcidoidea) Ent Mem Dep Agnc Tech Ser Repub S Africa,
No.23 1-53
ANNECKE, D P & INSLEY, H P 1972 The species of Marietta and a new Centrodora
from South Africa (Hymenoptera Aphehnidae) J Ent Soc sthn Africa, 35 1-15
ANNECKE,D P & INSLEY, HP 1974 The species of Coccophagus Westwood, 1833
from the Ethiopian region (Hymenoptera Aphehnidae) Ent Mem Dep Agnc Tech
Ser Repub S Africa, No. 37 1-62
ANNECKE, D P & MYNHARDT, M J 1979 On the type-species and three new species
of Prococcophagus Silvestn from South Africa (Hymenoptera Aphehnidae) J Ent
Soc sthn Africa, 42 289-297
ANNECKE, D P & PRINSLOO, G L 1976 On the species of Euxanthellus Silvestn
in South Africa (Hymenoptera Aphehnidae) J Ent Soc sthn Africa, 39 1-7
Anonymous 1942 Annual report of the Imperial Council of Agricultural Research for
1940-41 n+190pp Delhi
ASHMEAD, W H 1888 Descriptions of some new North American Chalcididae Canad
Ent , 20 101-107
ASHMEAD, W H 1899a On the genera of the Euchandae Proc Ent Soc Washington,
4 235-242
ASHMEAD WH 1899b Classification of the old family Chalcididae Proc Ent Soc
Washington, 4 242-249

384

Hayat. Indian Aphehnidae

ASHMEAD, W H 1900 Description of a new genus in the Aphelimnae Canad Ent ,
32 p 349
ASHMEAD, WH 1904a Classification of the chalcid-flies or the superfamily Chalcidoidea,
with descriptions of new species in the Carnegie Museum, collected in South America
by H H Smith Mem Carnegie Mus, 1(4) 225-554
ASHMEAD, W H 1904b New generic names in the Chalcidoidea Proc Ent Soc
Washington, 6 p 126
ASHMEAD, W H 1904c Descriptions of new genera and species of Hymenoptera from
the Philippine Islands Proc U S Natl Mus , 28 127-158
AVASTHI RK & SHAFEE, S A 1977 Nipaecoccus vastator (Maskell) (Homoptera
Pseudococcidae) and its chalcid parasites Geobios, 4 119-120
AVASTHI, R K & SHAFEE, S A 1978 Cerococcus hibisci Green (Homoptera
Asterolecanndae) and its chalcid parasites J Bombay Nat Hist Soc , 74 374-376
AVASTHI, R K & SHAFEE, S A 1979 A new species of Pelwcoccus Borchsenius from
India (Homoptera Pseudococcidae) J Bombay Nat Hist Soc , 75 905-908
AVASTHI, RK & SHAFEE, SA 1983 A new species of Rastrococcus Ferris
(Homoptera Pseudococcidae) from India Ent Mon Mag , 119 103-104
AVASTHI, RK & SHAFEE, S A 1985 Two new species of Pulvinana Targ -Tozz
(Homoptera Coccidae) from India Current Sci , 54 1289-1294
AYYAR, T V R 1920 On the insect parasites of some Indian crop pests Rept Proc
3rd Ent Mtgs Pusa, 1919, 3 931-936
AYYAR, T V R 1921 A list of parasitic Hymenoptera of economic importance from
South India Rept Proc 4th Ent Mtgs Pusa, 1920, 4 363-366
AYYAR, T V R 1925 A check-list of Indo-Ceylonese chalcid-flies (Chalcidoidea)
Spoha Zeylon, 13 235-254
AYYAR, T V R 1927 The parasitic Hymenoptera of economic importance noted from
South India Bull Ent Res , 18 73-78
AYYAR, T V R & MARGABANDHU, V 1934a Further records of Indo-Ceylonese
chalcid flies J Bombay Nat Hist Soc , 37 193-196
AYYAR, T V R & MARGABANDHU, V 1934b Hymenopterous parasites of economic
importance in South India Madras Agnc J , 22 430-446
AZIM, M N & SHAFEE, S A 1977 Parasites, predators and scavengers associated with
lac insects in India Geobios, 4 174-175
AZIM, M N & SHAFEE, S A 1980 Indian species of the genus Trichaporus Foerster
(Hymenoptera Aphehnidae) J Bombay Nat Hist Soc , 76 335-338
BEESON, C F C 1941 The ecology and control of the forest insects in India and the
neighbouring countries Govt of India Publ 767pp (Hymenoptera pp 355-403)
[Reprint, 1961]
BHAGAT, R C 1982 Aphid-galls and their parasitoids from Kashmir Entomon, 7 103105
BOUCEK, Z 1974 On the Chalcidoidea (Hymenoptera) described by C Rondani Redia,
55 241-285
BOUCEK, Z 1988 Australasian Chalcidoidea (Hymenoptera) - A biosystematic
revision of fourteen families, with a reclassification of species CAB International,
Walhngford (Oxon, U K ) 832pp
BOUCEK, Z & GRAHAM, M W R de V 1978 British check-list of Chalcidoidea
(Hymenoptera) Taxonomic notes and additions Ent Gaz , 29 225-235
BRETHES, J 1913 Himenopteros de la America meridional An Mus Nac Hist Nat
Buenos Aires, 24 35-160
BRETHES, J 1914 Les ennemis de la Diaspispentagona dans la Republique Argentine
Nunquam Otiosus, 1, 1-16
BRETHES, J 1916 Hymenopteres parasites de l'Amenque Mendionale An Mus Nac
Hist Nat Buenos Aires, 27 401-430

References

385

BRETHES, J 1918 Nuevas plagas y sus emigos naturales Tres nuevos cochinillas
Argentinos y sus parasitos An Soc Rur Argentina, 52, 148-158
BRETHES, J 1920 Insectos utiles y daninos de Rio Grande do Sul (Brasil) y de La
Plata (Rep Arg ) An Soc Rur Argentina, 54 281-290, 307-308 (•)
BROODRYK, S W & DOUTT, R 1 1966 The biology of Coccophagoides utilis Doutt
(Hymenoptera Aphelinidae) Hilgardia, 37 233-254
BRUNER, S C 1928 Sobre la solucion del problems de la mosca prista {Aleurocanthus
woglumi) Rev Agric Com , Trab 9 38-40 (•)
BUTANI, D K 1958 Parasites and predators recorded on sugarcane pests in India
Indian J ent , 20 270-282
BUTANI, D K 1972 Parasites and predators recorded on insect pests of sugarcane in
India Indian Sugar, 22 1-15
CAMERON, P 1891 Hymenopterological notices Mem Proc Manchester Lit Phil
Soc (4)4 182-194
CARVER, M 1995 Euryischomyia Girault (Hymenoptera Chalcidoidea Aphelinidae
Enaponnae Euryischnni) J Hym Res , 4 64-76
CHACKO, M J 1967 Establishment of Aphelmus malt (Haldeman) at Shillong, Assam
Current Sci , 36 298-299
CHACKO, M J & SINGH, D M B 1980 A note on the natural control of Nipaecoccus
vindis on coffee in India J Coffee Res , 10 63-64
CHACKO, M J & SINGH, D M B 1983 Effect of repeated applications of fenthion
on larval stages of Coccophagus cowpen, a parasite of Coccus vindis on coffee
PLACROSYM II (Rom, V C S , ed ) [pp 224-227] (*)
CHACKO, M J & SREEDHARAN, K 1981 Parasites of Saissetia miranda attacking
Erythnna hthosperma J Coffee Res , 11 108-109
CHATTERJEE, PN & MISRA, MP 1974 Natural insect enemy and plant host
complex of forest insect pests of Indian region Indian For Bull (N S ) Ent , No 265
1-233
CHERIAN, M C 1942 Our present position with regard to the control of fruit pests
Madras Agric J , 30 14-17
CHERVENENKO, O V 1990 New for the fauna of the european part of the USSR Aphid
parasite Aphelmus flaviventns (Hymenoptera, Aphelinidae) [In Russian] In Novosti
Faunistiki I Sistematiki Kiev, 'Naukova Doomka', 1990
CHOU,K-C &CHOU, L-Y 1994 A new species of Encarsiella (Hymenoptera Aphelinidae)
from Taiwan J Agric Res China, 43 469-472
CHOU, K C , SU, Y S , CHOU, L Y & KO, C C 1996 New records of Aphelinidae
(Hymenoptera) from Taiwan J Agric Res China, 45 195-202
CLAUSEN, C P 1940 Entomophagous Insects Hafner Publ Co , New York [1962
reprint ]
CLAUSEN, C P (ed ) 1978 Introduced parasites and predators of arthropod pests and
weeds a world review U S Dep Agric Handbk, 480 vi+545pp (*)
CLAUSEN, C P & BERRY, P A 1932 The citrus black fly in Asia and the importation
of its natural enemies into tropical America U S Dep Agric Tech Bull No 320
58pp (•)
COCKERELL, T D C 1911 An Aleyrodes on Euphorbia, and its parasite (Rhynch ,
Hym ) Ent News, 22 462-464
COMPERE, H 1925 A new genus and species of Aphelinidae (Hymenoptera) from
China Trans Amer Ent Soc , 51 129-134
COMPERE, H 1926 Descriptions of new coccid-inhabiting chalcidoid parasites (Hymenoptera) Univ Calif publs Ent , 4 1-31
COMPERE, H 1928 New coccid-inhabiting chalcidoid parasites from Africa and California Univ Calif publs Ent , 4 209-230

386

Hayat Indian Aphelinidae

COMPERE, H 1931 A revision of the species of Coccophagus, a genus of hymenopterous, coccid-inhabiting parasites Proc U S Natl Mus , 78 1-132
COMPERE, H 1933 The parasites of Pseudococcus comstocki Kuw Canad Ent , 65
243-247
COMPERE, H 1936 Notes on the classification of the Aphelinidae with descriptions
of new species Univ Calif publs Ent , 6 277-322
COMPERE, H 1947 A new genus and species, Eurymywcnema aphehnoides
(Hymenoptera, Aphelinidae) and a history of the genera Euryischia Riley and
Mywcnema Ashmead Bull Ent Res , 38 381-388
COMPERE, H 1953 An appraisal of Silvestn's work in the Orient for the University
of California, some misidentifications corrected, and two forms of Casca described
as new species Boll Lab Zool Gen Agr Portici, 33 35-47
COMPERE, H 1955 A systematic study of the genus Aphytis Howard (Hymenoptera,
Aphelinidae) with descriptions of new species Univ Calif publs Ent, 10 271320
COMPERE, H 1961 The red scale and its insect enemies Hilgardia, 31 173-278
COMPERE, H & ANNECKE, D P 1961 Descriptions of parasitic Hymenoptera and
comments (Hymenopt Aphelinidae, Encyrtidae, Eulophidae) J Ent Soc sthn
Africa, 24 17-71
COTES, E C 1893 A conspectus of the insects which affect crops in India Indian Mus
Notes, 2(6) 145-173
CRAW, A 1891 Internal parasites discovered in the San Gabriel Valley, recommendations and notes Bull Calif State Bd Host Div Ent Destr Insects 57 25, 28 (*)
DAHMS, E C 1984 A checklist of the types of Australian Hymenoptera described by
Alexandre Arsene Girault III Chalcidoidea species F-M with advisory notes Mem
Qd Mus , 21 579-842
DALLA TORRE, C G de 1898 Catalogus Hymenopterorum hucusque descnptorum
systematicus et synonymicus 5 Chalcidiae et Proctotrupiae Leipzig 598pp
DALMAN,JW 1820 Forsok till Uppstallning of Insektfamiljen Pteromalini, I synnerhet
med afseende pa de i svenge funne arter Kung Svensk Vetensk Acad Handl ,
41 1-96, 123-385
DARLING DC & JOHNSON, N F 1984 Synopsis of Nearctic Azotinae (Hymenoptera
Aphelinidae) Proc Ent Soc Washington, 86 555-562
DeBACH, P 1959 New species and strains of Aphytis (Hymenoptera, Eulophidae)
parasitic on the California red scale, Aomdiella aurantu (Mask ) in the Orient
Ann Ent Soc America, 52 354-362
DeBACH, P 1960 The importance of taxonomy to biological control as illustrated by
the cryptic history of Aphytis holoxanthus n sp (Hymenoptera Aphelinidae), a
parasite ofChrysomphalus aonidum, and Aphytis cohemn sp , a parasite of Aomdiella
aurantu Ann Ent Soc America, 53 701-705
DeBACH, P (Ed ) 1964 Biological Control of Insect Pests and Weeds Reinhold Publ
Corp , New York
DeBACH, P & La SALLE, J 1981 The taxonomic status of Encarsia Prospaltella,
and Tnchaporus and a description of Pnmaprospaltella, new genus (Hymenoptera
Chalcidoidea Aphelinidae) Proc Ent Soc Washington, 83 642-657
DeBACH, P & ROSE, M 1981 A new genus and species of Aphelinidae with some
synonymies, a rediagnosis of Aspidwtiphagus and a key to pentamerous and
heteromerous Prospaltellinae (Hymenoptera Chalcidoidea Aphelinidae) Proc Ent
Soc Washington, 83 658-679
DeBACH, P & ROSEN, D 1976 Twenty new species of Aphytis (Hymenoptera Aphelinidae)
with notes and new combinations Ann Ent Soc America, 69 541-545
DeGREGORIO, A 1914 Nuovo Aphelmus parassita del Chrysomphalus dictyospermi
Nuovi Ann Agnc Palermo 3(4) 224-230

References

387

De SANTIS, L 1946 Taxonomia de la familia Aphelinidae (Hymenoptera, Chalcidoidea)
Revta Mus La Plata (N S ) 5 (Sec Zool ) 1-21
De SANTIS, L 1948 Estudio monografico de las Afelinidos de la Republica Argentina
(Hymenoptera, Chalcidoidea) Revta Mus La Plata (N S ) 5 (Sec Zool ) 23-280
De SANTIS, L 1960 Adiciones a la fauna Argentina de Afelinidos IV (Hymenoptera,
Chalcidoidea) Revta Fac Agron Eva Peron, 36 93-100
De SANTIS, L 1967 Catalogo de los Himenopteros Argentinos de la Serie Parasitica,
inclugendo Bethyloidea Com Invest Cient Prov BsAs, La Plata 337pp
DeSANTIS,L 1974 AdicionesalafaunaArgentinadeAfelinidos VII(Insecta Hymenoptera)
Rev Chilena Ent , 8 11-15
De SANTIS, L 1979a Catalogo de los Himenopteros Calcidoideos de America al Sur
de los Estados Unidos Comm Invest Cient Prov Buenos Aires, Pubhcacion
especial 490pp
De SANTIS, L 1979b Adiciones a la fauna Argentina de Afelinidos VIII (Insecta,
Hymenoptera) Revta Soc Ent Argentina, 38 133-136
De SANTIS, L 1983 Catalogo de los Himenopteros Calcidoideos de America al Sur
de los Estados Unidos Primer Suplemento Rev Peruana Ent , 21 1-38
De SANTIS, L 1989 Catalogo de las Himenopteros Calcidoideos (Hymenoptera) al Sur
de los Estados Unidos, Secundo suplemento Acta Ent Chilena, 15 9-90
De SANTIS, L De SILVA, M S L & De LARRAMENDY, M C C 1981 Lucha biologica
contra las vinchucas (Hem Reduvioidea) El empleo de insectos entomofagos Revta
Mus La Plata (N S ) 12 (Sec Zool ) 239-260
De SANTIS, L & FIDALGO, P 1994 Catalogo de los Himenopteros Calcidoideos de
America al Sur de los Estados Unidos Tercer suplemento (Insecta) Serie Acad
Nac Agron Vet , No 13 154pp
De SANTIS, L & REGALIA, J A V S de 1979 El genero Debachiella y laclassificacion
de los Afelinidos (Hymenoptera Chalcidoidea) Acta Zool Lilloana, Tucuman, 35
393-397
DINESH, D S & SINHA, P K 1991 Observations on Anenstus ceroplastae Howard
(Hymenoptera Aphelinidae) a parasitoidof mango scale, Chloropulvmana polygonata
(Homoptera Coccidae) Entomon, 16 155-157
DOUTT, R L 1954 An evaluation of some natural enemies of the olive scale J Econ
Ent , 47, 39-43
DOUTT, R L 1966 Studies of two parasites of olive scale, Parlatona oleae (Colvee)
1 A taxonomic analysis of parasitic Hymenoptera reared from Parlatona oleae
(Colvee) Hilgardia, 37 219-231
DOZIER, H L 1932a Notes on the genus Anenstus How with descriptions of new
species J Dep Agnc P R San Juan, 16 93-102
DOZIER, H L 1932b Two undescribed chalcid parasites of the woolly whitefly, Aleurothnxus floccosus (Maskell), from Haiti Proc Ent Soc Washington, 34 118-122
DOZIER, H L 1933 Miscellaneous notes and descriptions of Chalcidoid parasites
(Hymenoptera) Proc Ent Soc Washington, 35 85-100
DOZIER, H L 1937 Descriptions of miscellaneous chalcidoid parasites from Puerto
Rico (Hymenoptera) J Agnc Umv Puerto Rico, 21 121-135
EASWARAMOORTY, S , DAVID, H & SUBADRA BAI, K 1996 Studies on Botryoideclava bharatiya Subba Rao, a parasite of sugarcane scale insect, Melanaspis
glomerata (Green) Entomon, 21 55-64
ERDOS, J 1953 Additamenta ad cogmtionem faunae Chalcidoidarum in Hungana et
regionibus finitimis V Folia Ent Hung (S N ) 6 165-184
ERDOS, J 1964 Hymenoptera II, Chalcidoidea III [In Hungarian] Fauna Hunganae,
No 73 372pp
EVANS, G A & BENNETT, F D 1996 A new Eretmocerus (Hymenoptera Aphelinidae)

388

Hayat Indian Aphelinidae

species reared from Dialeurodes kirkaldyi (Homoptera Aleyrodidae) Florida Ent,
79 579-582
EVANS, G A ,POLASZEK,A & BENNETT, F D 1995a The taxonomy of the Encarsia
flavoscutellum species-group (Hymenoptera Aphelinidae) parasitoids of Hormaphididae (Homoptera Aphidoidea) Oriental Ins , 29 33-45
EVANS, G A , SCHAUFF, M E , YOKOMI, ML & YOKOMI, RK 1995b A new
species of Aphelinus (Hymenoptera Aphelinidae) that parasitizes the Spirea aphid,
Aphis spiraecola Patch (Homoptera Aphididae) Proc Ent Soc Washington, 97 1721
FATIMA, A & KHAN, Z H 1997 A new genus and species of Aphelinidae
(Hymenoptera Chalcidoidea) from India Shashpa, 4 91-93
FERRIERE, C 1928 Notes on some chalcidoid parasites of Lac insects Bull Ent Res,
19 171-176
FERRIERE, C 1931 New chalcid egg-parasites from South Asia Bull Ent Res , 22
279-295
FERRIERE, C 1935 The chalcidoid parasites of Lac insects Bull Ent Res , 26 391406
FERRIERE, C 1951 Chalcidiens onentaux introduits en Egypte (Hymenoptera) Bull
Soc Fouad Ier Ent, 35 187-191
FERRIERE, C 1965 Faune de I Europe et du Bassin Mediterraneen 1 Hymenoptera
Aphelinidae d'Europe et du Bassin Mediterraneen Mason et Cie, Paris
FINNEY, G L 1966 The culture of Coccophagoides utihs Doutt, a parasite of Parlatona
oleae (Colvee) Hilgardia, 37 337-343
FLANDERS, S E 1953 Aphehnid biologies with implications for Taxonomy Ann Ent
Soc America, 46 84-94
FLANDERS, S E 1969 Herbert D Smith's observations on Citrus black fly parasites
in India and Mexico and the correlated circumstances Canad Ent , 101 467-480
FOERSTER, A 1841 Beitrage zur Monographic der Pteromahnen Nees 1 Heft, 47pp
Aachen
FOERSTER, A 1856 Hymenopterologische Studien II Heft ChalcidiaeundProctotrupn,
Aachen 152pp
FOERSTER, A 1878 Kleine Monographien parasitischer Hymenopteren Verh Natur
Ver Preuss Rhein Westfalens, 35 42-82
FULLAWAY, D T 1913 Report of the Entomologist Rept Hawaii Agnc Expt Stn
for 1912 25-31
FULLAWAY, D T 1918 A new genus of pteroptricine Aphelininae (Hymenoptera)
Proc Hawaii Ent Soc , 3 463-464
GAHAN, A B 1919 Notes on some genera and species of chalcid-flies belonging to
the Aphelininae, with description of a new species Proc U S Natl Mus , 55 403407
GAHAN, A B 1924 Some new parasitic Hymenoptera with notes on several described
forms Proc U S Natl Mus , 65 1-23
GAHAN, A B 1932 Miscellaneous descriptions and notes on parasitic Hymenoptera
Ann Ent Soc America, 25 736-757
GAHAN, A B 1942 Descriptions of five new species of Chalcidoidea, with notes on
a few described species (Hymenoptera) Proc U S Natl Mus , 9 2 41-51
GAHAN, A B & FAGAN, M M 1923 The type species of the genera of Chalcidoidea
or chalcid-flies U S Natl Mus Bull , 124 173pp
GERLING.D 1969 Comments on Eretmocerus serius Silvestri (Hymenoptera, Aphelinidae)
with description of two new species Boll Lab Ent Agr Portici, 27 79-88
GERLING, D 1970 Two African species of Eretmocerus Haldeman (Hymenoptera
Aphelinidae) J Ent Soc sthn Africa, 33 325-329

References

3g<j

GERLING, D 1972 Notes on three species of Eretmocerus Haldeman occurring in Israel
with a description of a new species Ent Benchten, 32 156-161
GHESQUIERE, J 1949 Contribution a l'etude du genre Anenstus Howard (Hym
Chalcidoidea Aphelinidae) Bull Ann Soc Roy Ent Belgique, 85 156-167
GHESQUIERE, J 1950 Les types de L'Agomoneurus pictus Andre et du Coccophagus
panthennus Giraudet leur synonymie (Hym Chalcidoidea Aphelinidae) Rev Franc
Ent , 17 38-42
GHESQUIERE, J 1954 Position systematique du genre Eunotiscus Compere et description d'une nouvelle espece (Hym Chalcidoidea Aphelinidae) Ann Mus Roy Congo
Beige N S 4 (Sci Zool), 1 371-374
GHESQUIERE, J 1955 Contribution a 1 etude du genre Enaporus Waterston et genres
affins (Hym Chalcidoidea Aphelinidae) Mem Soc Roy Ent Belgique, 27 217238
GHESQUIERE, J 1960 Description de deux Aphelinidae recoltes au Maroc (Hymenoptera Chalcidoidea) Inst R Sci Nat Belg Bull , 36 1-10
GIBSON, G A P 1989 Phylogeny and classification of Eupelmidae, with a revision of
the world genera of Calosotinae and Metapelmatinae (Hymenoptera Chalcidoidea)
Mem Ent Soc Canada, No 149 1-121
GIRAULT, A A 1911 Notes on the Hymenoptera Chalcidoidea, with descriptions of
several new genera and species J NY Ent Soc , 19 175-189
GIRAULT, A A 1913a Some chalcidoid Hymenoptera from North Queensland Arch
Naturg , 79A6 70-90
GIRAULT, A A 1913b Australian Hymenoptera Chalcidoidea-IV Mem Queensland
Mus , 2 140-296
GIRAULT, A A 1913c A few new chalcidoid Hymenoptera from Queensland, Australia
Bull Wisconsin Nat Hist Soc , 11 35-38
GIRAULT, A A 1914a Some new genera and species of chalcidoid Hymenoptera of
the family Encyrtidae from Australia Soc Ent Stuttgart, 29 22-24
GIRAULT, A A 1914b The third genus of the family Elasmidae (Hymenoptera) Canad
Ent , 46 285-286
GIRAULT, A A 1914c Descriptions of new chalcid flies Proc Ent Soc Washington,
16 109-119
GIRAULT, A A 1915 Australian Hymenoptera Chalcidoidea-VII Mem Queensland
Mus , 4 1-184
GIRAULT, A A 1916a Notes on described chalcidoid Hymenoptera with new genera
and species Soc Ent Stuttgart, 31 42-44
GIRAULT, A A 1916b New miscellaneous chalcidoid Hymenoptera, with notes on
described species Ann Ent Soc America, 9 291-308
GIRAULT, A A 1916c New Javanese chalcidoid Hymenoptera Proc U S Natl Mus ,
51 479-485
GIRAULT, A A 1917a Descriptions of miscellaneous chalcid-flies
Insec Inscit
Menstr , 4 109-121 (1916)
GIRAULT, A A 1917b 'New Javanese Hymenoptera' Washington D C March 28,
1917, 12pp [Privately printed]
GIRAULT, A A 1917c 'Descriptiones Stellarum Novarum' 22pp [Privately printed]
GIRAULT, A A 1917d New Australian chalcid-flies (Hymenoptera, Chalcidoidea)
Insec Inscit Menstr , 5 92-96
GIRAULT, A A 1917e 'Descriptiones Hymenopterorum Chalcidoidicarum variorum
cum observationibus V Glenndale, Maryland, Aug 8, 1917 16pp [Privately
printed]
GIRAULT, A A 1917f Notes and descriptions of miscellaneous chalcid-flies
(Hymenoptera) Proc U S natl Mus , 53 445-450

390

Hayat: Indian Aphelinidae

GIRAULT, A A 1919 Javanese chalcid-fhes Treubia, 1 53-59
GIRAULT, A A 1922 New chalcid flies from eastern Australia II Insec Inscit Menstr ,
10 100-108
GIRAULT, A A 1925 'An essay on when a fly is lovable, the ceremony of baptizing
some and unlovely hate' Brisbane, Q , June 30, 1925 4pp [Privately printed]
GIRAULT, A A 1929a 'Description of a case of lunacy in Homo and of new six-legged
articulates' Brisbane, April, 25, 1929 4pp [Privately printed]
GIRAULT, A A 1929b 'New pests from Australia VI' Brisbane, Sept 30,1929 4pp
[Privately printed]
GIRAULT, A A 1930 'New pests from Australia, VHP Brisbane, Aug 16,1930 5pp
[Privately printed}
GIRAULT, A A 1932 'New lower Hymenoptera from Australia and India' Brisbane,
Oct 20, 1932 6pp [Privately printed]
GIRAULT, A A 1934 'New Capsidae and Hymenoptera, with note on an unmentionable' Sydney, Dec 21, 1934 4pp [Privately printed]
GIRAULT, A A 1935 'Microhymenoptera Australiensis Nova Mostly Chalcidoidea'
Sydney April 25, 1935 4pp [Privately printed]
GLOVER, P M 1934 A check list of Chalcidoidea bred at Namkum from the lac insect
Laccifer lacca with some notes as regards their function, importance and control
Bull Indian Lac Res Inst , No 21 14pp
GLOVER, P M 193 5 An account of the occurance of Chrysomphalus aurantii Mask ,
and Laccifer lacca Kerr on grape fruit in Ranchi District, Chota Nagpur, with a
note on the chalcidoid parasites of Aspidiotus orientals Newst J Bombay Nat
Hist Soc , 38 151-153
GORDH, G In KROBMEIN, K V , HURD, P D , SMITH, D R Jr, BURKS, B D and
others 1979 Catalog of Hymenoptera in America North of Mexico Vol 1 Smithsonian
Institute, Washington D C
GORDH, G & ROSEN, D 1973 A new genus and species of Aphelinidae from Greece
(Hymenoptera Chalcidoidea) J Ent Soc sthn Africa, 36 275-279
GRAHAM, M W R de V 1961 New British records of Mesidia annuhpes (Walker) and
a note on the identity of Myina livens Walker (Hym , Aphelinidae) Ent Mon Mag,
97 140-142
GRAHAM, M W R de V 1976 The British species of Aphelinus with notes and descriptions of other European Aphelinidae (Hymenoptera) Syst Ent , 1 123-146
GRISSELL, E E 1979 The Prospaltella of Florida (Hymenoptera Aphelinidae) Florida
Dep Agric Con Serv , Div PI Industr Ent Circular, No 203 4pp
HALDEMAN, S S 1850 On four new species of Hemiptera of the genera Ploiana,
Chermes and Aleurodes, and two new Hymenoptera, parasitic in the last named
genus American J Sci Arts, 9 108-111 (•)
HALDEMAN, S S 1851 Description of Enophilus malt (Hymen ) Pennsyl Farm Jour ,
1 130-131 (*)
HAYAT, M 1971a The species of Coccophagus Westwood, 1833 (Hym Aphelinidae)
from India Entomophaga, 16 421-432
HAYAT, M 1971b Two new and known species of Aphelinidae (Hymenoptera Chalcidoidea)
from India Bull Ent New Delhi, 12 118-121
HAYAT, M 1972a The species of Aphelinus Dalman, 1820 (Hymenoptera Aphelinidae)
from India Entomophaga, 17 49-58
HAYAT, M 1972b The species of Eretmocerus Ha\deman, 1850 (Hymenoptera Aphelinidae)
from India Entomophaga, 17 99-106
HAYAT, M 1972c A new aphelinid genus Enaphytis (Hymenoptera, Chalcidoidea)
reared from Cerococcus spp Polskie Pismo Ent, 42 151-156
HAYAT, M 1973 Two new Indian species of Centrodora Foerster, 1878
(Hymenoptera Aphelinidae) parasitic in the eggs of membrcids (Homoptera

References

^n,

Membracidae) Entomophaga, 18 41-46
HAYAT, M 1974a Three new species of Aphelinidae (Hymenoptera Chalcidoidea)
parasitic on Aomdiella onentalis (Newst ) J Bombay Nat Hist Soc ,71 64-71
HAYAT, M 1974b On some Indian species of Aphelinidae, with a description of a
new Coccophagus (Hymenoptera Chalcidoidea) J Nat Hist , 8 179-186
HAYAT, M 1974c Some species of Coccophagus (Hymenoptera Aphelinidae) Oriental
Ins , 8 291-297
HAYAT, M 1974d Host-parasite catalogue of the egg-inhabiting aphehnid genera
CentrodoraFoeistev, 1878, and Tumidiscapus Girault, 1911 (Hymenoptera, Chalcidoidea)
Polskie Pismo Ent , 44 287-298
HAYAT, M 1974e On the types of Marietta pecuhans Girault, 1932 and M javensis
indi Girault, 1932 (Hymenoptera Aphelinidae) J Nat Hist , 8 345-347
HAYAT, M 1976 Two new species of Aphelinidae (Hym Chalcidoidea) parasitic on
Acaudaleyrodes rhachipora (Horn Aleyrodidae) from India Entomophaga, 21 157162
HAYAT, M 1977a A preliminary report on the chalcids (Insecta Hymenoptera) from
Rajasthan, India Newsl Zool Surv India, 3 45-48
HAYAT, M 1977b A second report &c Newsl Zool Surv India, 3 166-167
HAYAT, M 1978 On the proposal of Enaphytinae, a new subfamily in the Aphelinidae
(Hymenoptera, Chalcidoidea) Polskie Pismo Ent , 48 533-536
HAYAT, M 1979a The tetramerous Aphelinidae (Hymenoptera) of Girault from
Australia, with a key to the world genera Syst Ent, 4 119-132
HAYAT, M 1979b Notes on some Indian species of Azotus Howard and Coccophagoides
Girault, with records of Mesidia Foerster and Prococcophagus Silvestri
(Hym Aphelinidae) J Nat Hist, 13 185-193
HAYAT, M 1981 Taxonomic notes on some Oriental Aphelinidae, with some new
records (Hym Chalcidoidea) Oriental Ins , 14 461-472
HAYAT, M 1982 On the taxonomic status of Syediella (Hymenoptera Aphelinidae)
Colemania, 1 169-170 (1981)
HAYAT, M 1983 The genera of Aphelinidae (Hymenoptera) of the world Syst Ent,
8 63-102
HAYAT, M 1984 Encarsia bennetti sp n (Hymenoptera Aphelinidae) from India,
associated with the citrus black fly, Aleurocanthus woglumi Ashby (Homoptera
Aleyrodidae) Bull Ent Res , 74 399-401
HAYAT, M 1985a The genus Proaphelinoides from India (Hymenoptera Aphelinidae)
Oriental Ins , 18 73-78
HAYAT, M 1985b Notes on some species of Coccobius and Prophyscus
(Hymenoptera Aphelinidae), with special reference to Girault and Howard types
Oriental Ins , 18 289-334
HAYAT, M 1985c 'Family Aphelinidae' pp 226-232 [See Subba Rao & Hayat, eds
1985 ]
HAYAT, M 1986a Notes on some species of Marietta (Hymenoptera Aphelinidae), with
a key to world species Colemania, 2 1-18
HAYAT, M 1986b 'Family Aphelinidae' pp 143-171 [See Subba Rao & Hayat, eds
1986 ]
HAYAT, M 1987 Description of a new species of Centrodora Foerster with notes on
some other aphelinids (Hymenoptera Chalcidoidea) Mitt Schweiz Ent Ges , 60
319-323
HAYAT, M 1988a The varius- and pseudococci-groups
of Coccophagus
(Hymenoptera Aphelinidae), with notes and a description of a new species from Sri
Lanka Oriental Ins 22 163-174
HAYAT, M 1988b Description of a new species of Centrodora Foerster and notes on

392

Hayat Indian Aphelinidae

the types of Eretmocerus delhiensis Mam (Hymenoptera Chalcidoidea Aphelinidae)
Entomon, 13 127-131
HAYAT, M 1989a A revision of the species of £ncar.s;a Foerster (Hymenoptera Aphelinidae)
from India and the adjacent countries Oriental Ins , 23 1-131
HAYAT, M 1989b Descriptions of two new species of Encarsia (Hymenoptera Aphelinidae)
from Saudi Arabia and the Solomon Islands Oriental Ins , 23 163-167
HAYAT, M 1989c Notes on some species of Coccophagoides Dirphys and Encarsia
(Hymenoptera Aphelinidae) Oriental Ins , 23 286-290
HAYAT, M 1990 Taxonomic studies on Aphelinus (Hymenoptera Aphelinidae) 2 A
new subgenus from India, with comments on Mesidia and Mesidwpsis Oriental Ins ,
24 253-257
HAYAT, M 1991 Taxonomic studies on Aphelinus (Hymenoptera Aphelinidae) IV A
new and three known species from Nepal Entomon, 16 183-186
HAYAT, M 1992 The zebratus and ochraceus groups of Coccophagus (Hymenoptera
Aphelinidae), with a new generic synonymy Oriental Ins , 2 6 111-117
HAYAT, M 1993 The malthus /-group of Coccophagus (Hymenoptera Aphelinidae),
with descriptions of three new species from India Oriental Ins , 27 175-184
HAYAT, M 1994a Notes on some genera of the Aphelinidae (Hymenoptera Chalcidoidea),
with comments on the classification of the family Oriental Ins , 28 81-96
HAYAT, M 1994b Taxonomic studies on Aphelinus (Hymenoptera Aphelinidae) VI
Records of two known and descriptions of two new species from the Oriental region
Entomon, 19 35-39
HAYAT, M 1994c Taxonomic studies on Aphelinus (Hymenoptera Aphelinidae) 7 A
new species from Nepal and records of three known species Entomon, 19 85 89
HAYAT, M 1994d 16. The Aphytis fauna of the Oriental region In 'Advances in
the Study of Aphytis (Hymenoptera Aphelinidae) D Rosen, Editor Intercept Ltd
Andover, UK
HAYAT, M 1995 A new genus and two new species of Aphelinidae
(Hymenoptera Chalcidoidea), with record of males of Samanola Hexapoda, 6 5158 (1994)
HAYAT, M 1997 2.3.2. Aphelinidae In Soft Scale Insects their Biology Natural
Enemies and Control, Vol 7B Y Ben Dov & C J Hodgson, eds Elsevier Science
Publishers, Amsterdam
HAYAT, M & FATIMA, K 1990 Taxonomic studies on Aphelinus (Hymenoptera
Aphelinidae) 1 The Australian species described by A A Girault Oriental Ins , 24
247-252
HAYAT, M & FATIMA, K 1992 Taxonomic studies on Aphelinus (Hymenoptera
Aphelinidae) 5 Description of a new species and further records of A gossypu,
with a new synonymy Entomon, 17 103-107
HAYAT, M &POLASZEK, A 1992 Encarsia asetasp nov (Hymenoptera Aphelinidae)
A parasitoid of Dialeurolonga elongata Dozier (Homoptera Aleyrodidae) from India
Oriental Ins , 26 107-109
HAYAT, M & SINGH, S 1989 Description of a new Coccophagus of the lycimmagroup (Hymenoptera Aphelinidae) from the Khasi Hills, with some other species
records from India Colemama, 5 29-34
HAYAT, M &VERMA, M 1980 The aphehnid subfamily Enaporinae (Hym Chalcidoidea)
Oriental Ins , 14 29-40
HAYAT, M & VERMA, M 1981 On the type of Myocnemella bifasciata (Hymenoptera
Aphelinidae) Colemama, 1 55-56
HAYAT, M & ZEYA, S B 1993 Records and descriptions of some Indian Aphelinidae
(Hymenoptera Chalcidoidea) Hexapoda, 5 57-66
HENNESSEY, R 1981 Setal patterns of the wings of Aphelinus, Mesidia and Mesidwpsis

References
1

393

(Hym Aphelmidae), their value as taxonomic characters Entomophaga 26 363
374
HERATY, J M , WOOLLEY, J B & DARLING, D C 1997 Phylogenetic implications
of the mesofurca in Chalcidoidea (Hymenoptera), with emphasis on Aphelmidae
Syst Ent , 22 45-65
HOWARD, L O 1881 Part III Report on the parasites of the Coccidae in the collection
of this Department Rept U S Dept Agnc for 1880 349-372
HOWARD, L O 1894a The hymenopterous parasites of the California Red Scale Insect
Life, 6 227-236
HOWARD, L O 1894b Two parasites of important scale insects Insect Life, 7 5-8
HOWARD, L O 1895a A new genus and species in the Aphehmnae Canad Ent , 27
350-351
HOWARD, L O 1895b Revision of the Aphehmnae of North America Tech Ser Div
Ent U S Dep Agnc , No 1 1-44
HOWARD, L O 1898 On some parasites of Coccidae, with descriptions of two new
genera of Aphehmnae Proc Ent Soc Washington, 4 133-139
HOWARD, L O 1900 A new genus of Aphehmnae from Chile Canad Ent , 32 167168
HOWARD, L O 1906 On the parasites of Diaspis pentagona Ent News, 17 291-293
HOWARD, L O 1907 New genera and species of Aphehmnae, with a revised table
of genera Tech Ser U S Dep Agnc Bur Ent , No 12(4) 69-88
HOWARD, L O 1908 A key to the species of Prospaltella, with a table of hosts, and
descriptions of four new species Ann Ent Soc America, 1 281-284
HOWARD, L O 1910 Two new aphelinine parasites of scale insects Ent News, 21
162-163
HOWARD, L O 1911 A note on the Indian enemies of Aleyrodes citn R & H , with
description of a new species of Prospaltella J Econ Ent , 4 130-132
HOWARD LO 1914 Concerning some Aphehmnae Proc Ent Soc Washington, 16
79-85
HOWARD, L O & ASHMEAD, W H 1896 On some reared parasitic hymenopterous
insects from Ceylon Proc U S Natl Mus , 18 633-648
HUANG, C M 1980 New species of Chalcidoidea (Hymenoptera) from Fujian, China
[In Chinese] Acta Zootax Sinica, 5 430-435
HUANG, Jian 1991 Systematic studies of Aphelmidae II Descriptions of four new
species of Archenomus Howard from China (Hymenoptera, Aphelmidae) [In
Chinese] J Fujian Agnc Coll , 20 391-397
HUANG, Jian 1994 Systematic studies on Aphelmidae of China (Hymenoptera Chalcidoidea)
[In Chinese] Contnb Biol Contr Res Inst FujianAgric Univ Special Publ , No 5
348pp
HUANG, J & POLASZEK, A 1996 The species of Encarsiella Hayat (Hymenoptera
Aphelmidae) from China J Nat Hist , 30 1649-1659
HUANG, Jian , XIANBIN, Ao &MEIXING, Lin 1994 Systematic studies of Aphelmidae
V Discovery of Enaphytis Hayat from China, with description of Enaphytis onentahs
Hayat (Hymenoptera Aphelmidae) [In Chinese] Ent J East China, 3 7-9
HUANG, Jian .XIAOLIN, Lin &CHANGFU, Lin 1992 Systematic studies of Aphelmidae
III The species of Archenomus Howard from China (Hymenoptera, Aphelmidae)
[In Chinese] J FujianAgric Coll , 21 163-171
HUFFAKER, CB & KENNETT, C E 1966 Biological control of Parlatona oleae
(Colvee) through the compensatory action of two introduced parasites Hilgardia,
37 283-335
HUNTER, M S , ROSE,M & POLASZEK, A 1996 Divergent host relationships of
males and females in the parasitoid Encarsia porteri (Hymenoptera Aphelmidae)
Ann Ent Soc America, 89 667-675

394

Hayat Indian Aphehnidae

HUSAIN, T & AGARWAL, M M 1982a Studies on some aphehnid (Hym Chalcidoidea)
parasites of hemipterous insects of India J Bombay Nat Hist Soc , 79 155-162
HUSAIN, T & AGARWAL, MM 1982b New species of Coccophagus Westwood
(Hymenoptera Aphelimdae) from India Oriental Ins, 16 511-518
ICZN 1968 Prospaltella Ashmead, 1904 (Insecta, Hymenoptera) Designation of a typespecies under the Plenary Powers Bull Zool Nomencl , 25 12-13
ICZN 1991 Coccobius Ratzeburg, 1852 (Insecta, Hymenoptera) not suppressed Bull
Zool Nomencl , 48 183-184
ISHIHARA, T 1977 Japanese species of Coccophagus and related genera (Hymenoptera
Aphehnidae) Trans Shikoku Ent Soc , 13 89-103
ISHII, T 1938 Descriptions of six new species belonging to the Aphelinae from Japan
Kontyu, 12 27-32
JESUDASAN.R W A , KANDASWAMI, C & DAVID, B V 1984 A new pupal parasite,
Eretmocerus corni Haldeman (Aphehnidae Hymenoptera) on Dialeurolonga fici
David and Subramaniam (Aleyrodidae Homoptera) Entomon, 9 283-284
JOSHI, J C , RAO, P K &RAO, B H K M 1981 A new record of Anenstus ceroplastae
Howard on brown soft scale Coccus hespendum L on a new host (Papaya) from
India Entomon, 6 129-130
KALINA, V 1976 Taxonomische und biologische bemerkungen uber einige Arten der
Gattung Aphelinus Dalman, 1820 samt beschreibungen zweier Neuer Arten und
feststellung neuer synonymie (Hym , Chalc , Aphehnidae) Studia Ent Forest , 2
131-141
KALINA, V & STARY, P 1976 A review of the aphidiphagous Aphehnidae (Hym ,
Chalcidoidea), their distribution and host range m Europe Studia Ent Forest , 2
143-170
KAPADIA, M N & PURI, S N 1990 Development, relative proportions and emergence
of Encarsia transvena (Timberlake) and Eretmocerus mundus Mercet, important
parasitoids of Bemisia tabaci (Gennadius) Entomon, 15 235-239
KAUL, B K & SARASWAT, G G 1974 On a collection of chalcids (Hymenoptera) from
India Oriental Ins , 8 185-194
KENNETH, C E , HUFFAKER, C B & FINNEY, G L 1966 The role of an autoparasitic
aphehnid, Coccophagoides utilis Doutt, in the control of Parlatona oleae (Colvee)
Hilgardia, 37 255-282
KHAN, A R 1942 Success of Aphelinus mah in the Punjab hills Indian J Ent , 4
P97
KHAN,A R &KHAN,AW 1941 Observations on Aphelinus mah Hald , in the Punjab
Indian J Agric Sci , 11 446-450
KHAN, MY & SHAFEE, SA 1976 Indian species of the genus Azotus Howard
(Hymenoptera Aphehnidae) Geobios, 3 172-174
KHAN, M Y & SHAFEE, S A 1978 Revised classification of the family Aphehnidae
(Hymenoptera Chalcidoidea) J Bombay Nat Hist Soc , 74 436-443
KHAN, MY & SHAFEE, S A 1980a Historical review and classification of the family
Aphehnidae (Hymenoptera Chalcidoidea) Sci & Environ , 2 59-65
KHAN, MY & SHAFEE, S A 1980b Species of the genus Eretmocerus Haldeman
(Aphehnidae Eretmocennae) from India Oriental Ins , 14 363-369
KONINGSBERGER - 1897 Meded Plant 20 14-15 (*)
KRISHNAMOORTHY, A & MANI, M 1996 Record of hyperparasitoids of exotic
parasitoid Leptomastix dactylopu How parasitizing citrus mealybug Planococcus
citri (Risso) in India Entomon, 21 111-112
KRISHNAMURTI, B & USMAN, S 1954 Some insect parasites of economic importance noted in Mysore State Indian J Ent , 16 327-344
KRISHNAN, B & DAVID, B V 1996 Records and descriptions of some aphehnid

References

-«.

parasitoidsof Aleyrodidae(Homoptera Insecta) from India JaiRes Foundt Val d
Va a
Gujarat n+65pp
'
'
KURDJUMOV, N B 1913 Notes on European species of the genus Aphelmus Dalm
(Hymenoptera, Chalcidoidea), parasitic upon the plant-lice Rev Russ Ent 13 266'
270
LAL, K B 1938 The first record of the eulophid genus Azotus from India
(Chalcidoidea Hymenoptera) Rec Indian Mus , 4 0 1-4
LAL, KB & SIDDIQUI, Z A 1953 Biology of the peach leaf-curling aphis in the
Kumaon hills Indian J Ent , 14 191-196
LAL, S S 1980 A note on Prospaltellaflava Shafee, an aphehnid parasitoid of Bemisia
tabaci (Gennadius) Madras Agric J , 67 557-558
LAL WANI, AM 1948 Notes on the life-history of the chalcid parasite, Azotus delhiensis
Lai Current Sci , 17 155-156
LAUDONIA, S &VIGGIANI.G 1995 Effecto dellatemperatura sullacolorazione degh
adulti di Encarsiapartenopea Masi (Hymenoptera Aphelinidae) Boll Lab Ent Agr
Portici, 50 141-146
LOPEZ-AVILA, A 1987 Twonew species of Encarsia Foerster (Hymenoptera Aphelinidae)
from Pakistan, associated with the cotton whitefly, Bemisia tabaci (Gennadius)
(Hemiptera Aleyrodidae) Bull Ent Res , 77 425-430
MACKAUER, M 1972 The aphid-attacking genera of Aphelinidae (Hymenoptera),
including the description of a new genus Canad Ent , 104 1771-1779
MAHDIHASSAN, S 1923 Classification of lac insects from physiological stand point
J Sci Assoc Maharajah's Coll Vizianagaram, 1 47-99
MAHDIHASSAN, S 1958 An ecological note on Coccophagus tschirchu Mahd Zool
Anz , 161 12-13
MAHMOOD, S H 1955 Morphology and biology of the sugarcane white-fly (Aleurodes
barodensis Maskell) in India Mem Ent Soc India, No 4 34pp
MAJUMDAR N , BHATTACHARYA, A & CHATTERJEE, AC 1962 Correlation
coefficient between the major chalcid parasites attacking Lacafer lacca Kerr Sci
& Culture, 28 393-394
MANI, M 1995 Studies on the natural enemies of the wax scale, Drepanococcus chiton
(Green) on Ber and Guva [sic] Entomon, 20 55-58
MANI, M & KRISHNAMOORTHY, A 1990 Evaluation of the exotic
predator
Cryptolaemus montrouzien Muls (Coccinellidae, Coleoptera) in the suppression of
Green Shield scale, Chloropulvinana psidu (Maskell) (Coccidae, Hemiptera) on
guava Entomon, 15 45-48
MANI, M & KRISHNAMOORTHY, A 1995 Natural enemies of Siphomnus phillyreae
(Homoptera Aleurodidae) and Aphis punicae (Homoptera Aphididae) on pomegranate Entomon, 20 31-34
MANI, M S 1938 Catalogue of Indian Insects Part 23 Chalcidoidea 170pp Govt
of India, Delhi
MANI, M S 1939 Descriptions of new and records of some known chalcidoid and other
hymenopterous parasites from India Indian J Ent , 1 69-99
MANI, M S 1941 Studies on Indiar parasitic Hymenoptera I Indian J Ent , 3 25-36
MANI, M S 1989 Fauna of India Chalcidoidea Part II Zoological Survey of India,
Calcutta
MANI, M S & KURIAN, C 1953 Descriptions and records of chalcids (parasitic
Hymenoptera) from India Indian J Ent , 15 1-21
MASI, L 1909 Contribuzioni alia conoscenza dei Calcididi italiani Boll Lab Zool
Gen Agr R Scuola Agric Portici, 3 86-149
MASI, L 1910 Contribuzioni &c Boll Lab Zool Gen Agr R Scuola Agric Portici,
4 3-37

396

Hayat Indian Aphehmdae

MASI, L 1911 Contnbuzioni &c Boll Lab Zool Gen Agr R Scuola Agnc Portici,
5 140-171
MASOODI, M A , BHAGAT K C & SOFI, M R 1996 Preliminary observations on
the natural enemies of San Jose scale infesting apple trees in Kashmir Shashpa,
3 77-78
MAYR, G 1904 Hymenopterologische Miszellen III Verh Zool Bot Ges Wien , 54
559-598 (*)
MERCET, R G 1911 Les calcididos parasitos de Coccidos Boln R Soc Espan Hist
Nat , 11 506 515
MERCET, R G 1912a Un parasito del "poll-roig" Boln R Soc Espan Hist Nat , 12
135-140
MERCET, R G 1912b Los enemigos de los parasitos de las plantas Los Afehninos
Trab Mus Cienc Nat Madrid, No 10 306pp
MERCET, R G 1918 El genero Centrodora Foerster (Himenopteras, Calcididos) Boln
R Soc Espan Hist Nat, 18 103-109 (*)
MERCET, R G 1922 El genero Azotus Howard (Him Calcididos) Boln R Soc Espan
Hist Nat , 22 196-200
MERCET, R G 1928a La fauna Afelinina espanola Ass Espan P Prog Cine Cadiz,
4 235-243 (•)
MERCET, R G 1928b Afelinidos palearticos (Hym Chalc ) 2a nota Boln R Soc
Espan Hist Nat , 28 507-511
MERCET, R G 1929a Notas sobre Afelinidos (Hym Chalc ) 2" nota EOS, Madrid,
5 111-117
MERCET, R G 1929b Los Afelinidos de Espana Revta Biol Forest Limnol Madrid,
Ser B No 1 3 28
MERCET, R G 1930a Afelinidos palearticos (4a nota) (Hym Chalc ) EOS, Madrid,
6 191-199
MERCET, R G 1930b Los Afelinidos de espana Revta Biol Forest Limnol Madrid,
2 29-106
MERCET, R G 1931 Notas sobre Afelinidos (Hym Chalc ) 4* nota EOS, Madrid, 7
395-410
MILLIRON, H E 1947 A new aphehnid egg parasite of the Saratoga Spittlebug,
Aphrophora saratogensis (Fitch) (Hymenoptera, Aphelinidae) Proc Ent Soc
Washington, 49 193-197
MISRA, C S 1924 The citrus white fly, Dialeurodes citn, in India and its parasites,
together with the life-history of Aleurodes ricini n sp Rept Proc 5th Ent Mtngs
Pusa, 1923, 5 129-135
MISRA, R C & BHALLA, O P 1974 Occurrence of Eulecamum tiliae (L ) (Homoptera
Coccidae) on plum and apple in Himachal Pradesh Current Sci , 43 p 428
MOTSCHULSKY, V de 1863 Essai d un Catalogue des insectes de l'lle Ceylon Bull
Soc Imper Nat , 3 6 1-153
MYARTSEVA, S N 1973 Eretmocerus nikolskajae sp n (Hymenoptera, Chalcidoidea)
- a parasite of Bulganaleurodes cotesi Mask (Homoptera, Aleurodoidea) in Turkmenistan
[In Russian] Izv Akad Nauk Turkm SSR (Ser Biol Nauk) 4 81 86
NAGARKATTI, S , SANKARAN, T & MANJUNATH, T M 1979 Natural control of
the tea scale Fionnia theae Green (Coccoidea Diaspididae) in Assam Prot Ecol ,
1 179-184 (*)
NARAYANAN E S 1961 New record and descriptions of new species of parasites of
San Jose Scale Proc Natl Inst Sci India, B 26 (Silver Jubilee Supplement, 1960)
20-29
NARAYANAN.ES 1962 'ChapterIV pp 90-113 In AMonographon Lac Mukhopadhyay
& Muthana, eds Indian Lac Res Inst Namkum, Ranchi

References

397

NARAYANAN, E S , RAO,V P & SUBBA RAO, B R 1967 'Advances made in insect
parasitology and biological control of pests in India ' In Agricultural Entomology
ICAR, Govt of India
NARAYANAN, E S , SUBBA RAO, B R & MATHUR, R B 1957 Some known and
new records of parasites of sugarcane scale insects from India Indian J Ent , 19
144-146
NEESABESENBECK, C G 1834 Hymenopterorum Ichneumombus Afflmum Monographiae,
Genera Europaea et Species Illustrantes
Volumen Secundum Stuttgartiae et
Tubingae
NEGI, P S , GUPTA, S N , MISRA, M P , VENKATRAMAN, TV & DE, R K 1945
Relative importance and practicability of various methods of control against insect
predators and parasites of lac insects Indian Lac Res Inst Bull , No 63 1-12
NIGAM, H 1983 Aphidencyrtus sp (Hymenoptera Encyrtidae) a new record of nymphal
parasitoid of sugarcane whitefly Indian J Ent , 45 321-322
NIKOL'SKAYA, M N 1952 Chalcids of the fauna of the USSR (Chalcidoidea) [In
Russian] Opred Faune SSSR, No 44 575pp
NIKOL'SKAYA,M N 1963 Two new genera of Aphelinidae (Hymenoptera, Chalcidoidea),
bred from Odonaspis secreta (Ckll ) in the Caucasus [In Russian] Ent Obozr , 42
186-189
NIKOL'SKAYA, M N & YASNOSH, V A 1966 Aphelinids of the european part of
the USSR and the Caucasus (Hymenoptera, Aphelinidae) [In Russian] Opred Faune
SSSR, No 91 296pp
NOVITZKY, S 1962 Synonymic notes on the San Jose Scale parasite Pteroptnx
dtmidiataWestw (Hym , Chalcidoidea, Aphelinidae) Ent Mon Mag , 97 193-194
NOWICKI, S 1929 Bemerkungen zu den europaischen Apheliniden-Gattungen (Hym ,
Chalc ) Zeit Wiss InsekBiol N Beitr Syst Insekknde, 4 153-160
NOWICKI, S 1930 Bemerkungen &c Zeit Wiss InsekBiol N Beitr Syst Insekknde
4 177-181
NOYES, J S 1982 Collecting and preserving chalcid wasps (Hymenoptera Chalcidoidea)
J Nat Hist , 16 315-334
NOYES, J S 1985 Chalcidoids and Biological Control Chalcid Forum, No 5 5-10
NOYES, J S & VALENTINE, E W 1989 Chalcidoidea (Insecta Hymenoptera) Introduction and review of genera of smaller families Fauna of New Zealand,
No 18 91pp
OTTEN, E 1941 Gezogene Chalcididen und lhre Wirte II Arb Morph Taxon Ent
Berhn-Dahlem, 8 255-266
PALANISWAMI, M S & PILLAI, K S 1980 Parasites on Aphis gossypu G infesting
Taro and Tannia Current Sci , 49 p 830
PECK, O in MUESEBECK, C F W , and others, 1951 Hymenoptera of America North
of Mexico Synoptic Catalog U S Agr , Agric Monogr , No 2 1420pp
PECK, O 1963 A catalogue of the Nearctic Chalcidoidea (Insecta Hymenoptera)
Canad Ent Suppl , 30 1092pp
PECK, O , BOUCEK, Z & HOFFER, A 1964 Keys to the Chalcidoidea of Czechoslovakia (Insecta Hymenoptera) Mem Ent Soc Canada, No 34 120pp
PERKINS, R C L 1906 Leaf-Hoppers and their natural enemies part VIII Encyrtidae,
Eulophidae, Tnchogrammatidae Rept Expt Stn Hawaiian Sug Plntrs Assoc Div
Ent Bull , No 1(8) 241-267
POLASZEK, A 1991 Egg parasitism in Aphelinidae (Hymenoptera Chalcidoidea) with
special reference to Centrodora and Encarsia species Bull Ent Res , 81 97-106
POLASZEK, A , EVANS, G A & BENNETT, F D 1992 Encarsia parasitoids of Bemisia
tabaci (Hymenoptera Aphelinidae, Homoptera Aleyrodidae) a preliminary guide to
identification Bull Ent Res , 82 375-392

398

Hayat Indian Aphelinidae

POLASZEK, A & HAYAT, M 1990a Dirphys boswelli (Hymenoptera Aphelinidae) an
egg-parasitoid of Plataspidae (Heteroptera) J Nat Hist , 24 1-5
POLASZEK, A & HAYAT, M 1990b The identity of Paulianaphelmus manscusae
Risbec (Hymenoptera Aphelinidae) Boll Lab Ent Agr 'Fihppo Silvestn', Portici,
46 21-24
POLASZEK, A & HAYAT, M 1992 A revision of the genera Dirphys Howard and
Encarsiella Hayat (Hymenoptera Aphelinidae) Syst Ent, 17 181-197
PRASAD, V G 1954 Neomaskellia bergu Syn - Another whitefly pest of sugar cane
in Bihar Indian J Ent , 16 254-260
PRASAD, V G 1955 A second eulophid parasite (Encarsia neomaskelhae n sp ) on
Neomaskellia bergu Signoret, on sugar cane in Bihar Indian J ent , 17 49-51
PRINSLOO, G L 1995 Revision of the southern African species of Coccobius Ratzeburg
(Hymenoptera Aphelinidae), parasitoids of armoured scale insects (Homoptera
Diaspididae) J Nat Hist , 29 1517-1541
PRINSLOO, G L & NESER, O C 1990 The southern African species of Archenomus
Howard (Hymenoptera Aphelinidae) with a key to the species of the world Ent
Mem Dep Agric Dev Repub S Africa, No 79 26pp
PRINSLOO, GL & NESER, OC 1994 The southern African species of Aphelmus
Dalman (Hymenoptera Aphelinidae), parasitoids of aphids (Homoptera Aphidoidea)
J Afr Zool , 108 143-162
PRUTHI, H S 1941 Report of the Imperial Entomologist Sci Rept Agric Res Inst
New Delhi, for 1939-40 102-114
PRUTHI, H S & MANI, M S 1940 Biological notes on Indian parasitic Chalcidoidea
Counc Agric Res India, Misc Bull , No 30 44pp
PRUTHI, H S & MANI, M S 1945 Our knowledge of the insects and mite pests of
citrus in India and their control ICAR Scient Monogr , No 16 42pp
PRUTHI, H S & SAMUEL, C K 1942 Entomological investigations on the leaf-curl
disease of tobacco in northern India V Biology and population of the white-fly
vector (Bemisia tabaci Gen ) in relation to the coincidence of the disease Indian
J Agric Sci , 12 35-57
RAJENDRA, S , PANDEY, RK , KUMAR, A & SINHA, T B 1982 First record of
Coccophagus silvestru Compere from India parasitizing on a new host, the soft
brown scale, Coccus hespendum Current Sci , 51 p 149
RAMACHANDRA RAO, Y 1921 Oxya velox - Rept Proc 4th Ent Mtngs Pusa, for
1920, 4 41-42
RAMASESH1AH, G & DHARMADHIKARI, P R 1969 Aphelinid parasites of aphids
in India Tech Bull CIBC, No 11 157-164
RAO, V P & SANKARAN, T 1969 'The scale insects of sugar cane' pp 325-342 In
Pests of Sugar Cane, Williams, N Y , Williams, J R , Metcalf, J R , Mungomery,
R W & Mathes, R (eds) Elsevier Publ Co Amst , Lond , N Y
RATZEBURG, J T C 1852 Die Ichneumonen der Forstinsecten in forsthche und
entomologischer Beziehung ein Anhang zur Abbildung und Beschreibung der
Forstinsecten Dritter Band Berlin
RILEY, C V 1889 Report of the Entomologist US Dep Agric Report for 1888, p 92,
PI IX, Fig 2 (•)
RISBEC, J 1951 Les Chalcidoides d'A O F Mem Inst Franc Afrique Noire, 13 7409
RISBEC, J 1957 Hymenopteres Proctotrupidae et Chalcidoides Mem Inst Scient
Madagascar, (ser F), 8 321-366
RISHI, N D & LONE, MA 1985 Description of a new species of Protaphehnus
Mackauer (Hymenoptera Aphelinidae) parasitic on gall forming aphid, Pemphigus
bursanus Linn infesting Populus nigra var Ualica Muench in Kashmir (India)

References

399

J Ent Res , 8 132-136 (1984)
RISHI, N D & ZUTSHI, V 1979 Record of a new species of the genus Protaphelinus
(Aphelinidae Chalcidoidea) Proc Indian Sci Congr 66th, part III p 4 (Abstract
only)
RIVNEY, T &GERLING, D 1987 Aphelinidae parasitoids (Hymenoptera Chalcidoidea)
of whiteflies (Homoptera Aleyrodidae) in Israel, with description of three new
species Entomophaga, 32 463-475
RONDANI, C 1870 Sopra tre specie di Imenotten utih aH'agncoltura Arch Zool
Anat Fis Genova, 2 10-16 (*)
RONDANI, C 1877 Vesparia parasita non vel minus cognita observata et descripta
Boll Soc Ent Italiana, 9 166-205 (*)
ROSE, M & ROSEN, D 1992 Eretmocerus debachin sp (Hymenoptera Aphelinidae),
an effective parasite of Parabemisia myricae (Homoptera Aleyrodidae) Israel J
Ent , 25-26 199-207
ROSE, M &ZOLNEROWICH, G 1997 Eretmocerus Haldeman (Hymenoptera Aphelinidae)
in the United States, with descriptions of new species attacking Bemisia (tabaci
complex) (Homoptera Aleyrodidae) Proc Ent Soc Washington, 99 1-27
ROSE, M , ZOLNEROWICH, G & HUNTER, M S 1995 Systematics, Eretmocerus,
and Biological Control In D Gerling (ed ) Bemisia 1995 Taxonomy, Biology,
Damage and Management Intercept Ltd , Andover, Hants
ROSEN, D 1980 Notes on the genus Proaphelinoides Girault (Hymenoptera, Aphelinidae),
with new synonymy J Ent Soc sthn Africa, 43 299-301
ROSEN, D (Editor) 1990 Armored Scale Insects, their Biology, Natural Enemies and
Control , vol B Elsevier Sci Publs , Amsterdam
ROSEN, D (Editor) 1994 Advances in the Study of Aphytis (Hymenoptera Aphelinidae)
Intercept Ltd Andover, UK
ROSEN, D & DeBACH, P 1970 Notes on the genus Marlattiella Howard
(Hymenoptera Aphelinidae) Mushi, 43 39-44
ROSEN, D & DeBACH, P 1977 Resurrection of Aphytis theae (Hymenoptera, Aphelinidae),
a parasite of tea scale, with notes on a new group of species Florida Ent , 60 110
ROSEN, D & DeBACH, P 1979 Species of Aphytis of the world (Hymenoptera Aphelinidae)
In Ser Ent , 1 7 Dr W Junk KV Publisher, The Hague
ROSEN, D & DeBACH, P 1986 Three new species of Aphytis (Hymenoptera Aphelinidae),
parasites of Pseudaulacaspis spp (Homoptera Diaspididae) in India and Australia
Entomophaga, 31 139-151
ROSEN, D & ROSE, M 1989 Aphytis fwrimae, sp nov (Hymenoptera Aphelinidae),
a parasite of tea scale, Fionnia theae Green, from India Oriental Ins , 23 269273
SAHAI, B & JOSHI, L D 1966 Bionomics and biological control of San Jose scale
(Quadraspidiotus perniciosus Comstock) in U P Punjab Hort J , 5 37-43
SAMUEL, C K 1950 Parasites and parasitism of the white-fly (Bemisia tabaci (Gen )),
a vector of tobacco leaf-curl in northern India Indian J Ent , 12 248-250
SANKARAN, T 1955 The natural enemies of Ceroplastes pseudocenferus Green
(Hemiptera-Coccidae) J Sci Res Banaras Hindu Univ , 5 100-120
SANKARAN, T 1967 A new aphid host of Aphehnus mail (Haldeman) in India Current
Sci , 36 216-217
SANKARAN, T & MAHADEVA, A M 1974 Biological control trials against the sugar
cane scale, Melanaspis glomerata (Green), in Andhra Pradesh Indian J PI Prot ,
1 17-22
SANKARAN, T & PATTAR, G L 1977 Some parasites of Parasaissetia mgra and
Saissetia spp (Homoptera Coccidae) from south India CIBC , Tech Bull , No 18
145-150

400

Hayat: Indian Aphehmdae

SARASWAT, GG & MUKERJEE, M M 1975 Records of some known and descriptions
of new species of chalcids (Hymenoptera) from India Mem School Ent St John's
Coll , Agra, No 4 35-62
SCHMIEDEKNECHT, O 1909 Hymenoptera Fam Chalcididae In Genera Insectorum
Fasc 97 550pp
SHAFEE, S A 1970 New genus of Aphehmdae recorded from Ootacamund (India)
(Hymenoptera) Mushi, 43 143-147
SHAFEE, S A 1972 Indian species of the genus Coccophagus Westwood (Hymenoptera
Aphehmdae) Bull Ent , New Delhi, 13 19-29 (1971)
SHAFEE, S A 1973a A new name for Euryischia indica Agarwal (Hymenoptera
Chalcidoidea) Current Sci , 42 p 31
SHAFEE, S A 1973b Indian species of the genus Prospaltella Ashmead (Hym
Aphehmdae) Entomophaga, 18 251-258
SHAFEE, S A 1974a Species of the genera Promuscidea Girault and Prospaltella
Ashmead (Hymenoptera Aphehmdae) from India Entomophaga, 19 33-39
SHAFEE, SA 1974b Anew family of Chalcidoidea (Insecta Hymenoptera), Euryischidae
fam n Current Sci , 43 p 768
SHAFEE, S A 1975 A new family of Chalcidoidea (Insecta Hymenoptera) Rec Zool
Surv India, 68 21-31
SHAFEE, S A & AVASTHI, RK 1983 Chalcidoid parasites of pseudococcid pests
(Coccoidea) in India Verh SIEEC X Budapest 412-415
SHAFEE, S A AZIM, M N & KHAN, M Y 1985 Taxonomic notes on some genera
of Aphehmdae (Hymenoptera Chalcidoidea) Indian J Syst Ent , 2 27-29
SHAFEE, S A & DARVAS, B 1984 A new species of Encarsia (Hymenoptera Aphehmdae)
from Budapest, Hungary Indian J Syst Ent , 1 29-30
SHAFEE, S A & KHAN, M Y 1978 Subfamilies and tribes of the family Aphehmdae
(Hymenoptera Chalcidoidea) J Zool Res Ahgarh, 2 42-45
SHAFEE, S A & RIZVI, S 1983 A new species of Encarsia Foerster (Hymenoptera
Aphehmdae) from Pakistan J Ent Res , 6 157-158
SHAFEE, S A & RIZVI, S 1984 Taxonomic notes on some Indian Aphehmdae
(Hymenoptera Chalcidoidea) Mitt Schweiz Ent Ges , 57 379-381
SHAFEE,SA & RIZVI, S 1991 Classification and phylogeny of the family Aphehmdae
(Hymenoptera Chalcidoidea) Indian J Syst Ent , 7 103-115 (1990)
SHAFEE, S A , SIDDIQUI, J M & RIZVI, S 1988 Descriptions of four new species
of Aphehmdae (Hymenoptera) from India Indian J Syst Ent , 5 5-9
SILVESTRI, F 1915a Contributo alia conoscenza degli insetti dell'ohvo dell'Eritrea
e dell'Afnca mendionale Boll Lab Zool Gen Agr R Scuola Sup Agric Portici,
9 240-334
SILVESTRI, F 1915b Descnzione di nuovi Imenotten Calcididi afncani Boll Lab
Zool Gen Agr R Scuola Sup Agric Portia, 9 337-377
SILVESTRI, F 1926 Descnzione di tre specie di Prospaltella e di una di Encarsia
(Hym Chalcididae) parassite di Aleurocanthus (Aleyrodidae) EOS, Madrid, 2 179198
SILVESTRI, F 1927 Studi sugh Aphehninae (Hymenoptera Chalcidoidea) Boll Lab
Zool Gen Agr R Scuola Sup Agric Portici, 20 35-41
SILVESTRI, F 1928 Contnbuzione alia conoscenza degli Aleurodidae (Insecta Hemiptera)
viventi su Citrus in Estremo Oriente e del loro parassiti Boll Lab Zool Gen Agr
R 1st Sup Agrar Portici, 21 1-60
SILVESTRI, F 1931a Contributo alia conoscenza delle specie Onentah del genere
Prospaltella (Hym , Chalcidae) Boll Lab Zool Gen Agr R 1st Sup Agrar
Portici, 25 49-68
SILVESTRI, F 1931b Descnzione di una nuova specie di Prospaltella della Somalia

References

401

Boll Soc Ent Ital , 63 20-22
SILVESTRI F 1934 CompendiadiEntomologiaApphcataI, 974pp TipografiaBellavista,
Portici (*)
SINGH, C 1961-62 Biological control of San Jose scale in Kumaon Himachal Hort ,
2(4)3(1) 169-170 (*)
SINGH, RN 1942 Control of the woolly aphis, Enosoma lamgerum Hausmann by
spraying and other methods Indian J Agnc Sci , 12 588-602
SINGH, Y & ABBASI, Q A 1966 First records of hymenopterous parasites of yellow
scale cotton Cerococcus hibisci Green (Homoptera Coccidae) Indian J Ent , 28
413-414
SMITH, H S 1950 A survey of the parasites and predators of the citrus black fly
(Aleurocanthus woglumi Ash ) in India Govt India, Ministr Agnc PI Prot Bull ,
2 8-10 (•)
SMITH, H S & COMPERE, H 1928 A preliminary report on the insect parasites of
the black scale, Saissetia oleae (Bernard) Univ Calif publs Ent, 4 231-334
SOYKA, W 1948 Eine neue Aphelinidengattung Pechlanenan g Ent Nach Burgdorf,
2 46-48
SRIVASTAVA, M L , SINGH, R P & PARSHED, B 1970 New records of hymenopterous parasites of membracids Indian J Ent , 31 375-376
SUBBA RAO, B R 1957 Some new species of Indian Hymenoptera Proc Indian Acad
Sci , B46 376-390
SUBBA RAO, B R 1970 Enaporus Waterston, 1917, a synonym of Promuscidea
Girault, 1917 (Hym , Pteromahdae) Ent Mon Mag, 105 170-171
SUBBA RAO, B R 1980 Botryotdeclava bharatiya, gen et sp nov and a new species
of Eriaphytis Hayat from India (Hymenoptera Aphelinidae) Oriental Ins , 1 4 4145
SUBBA RAO, B R 1984 Descriptions of new species of Oriental Mymandae and
Aphelinidae (Hymenoptera Chalcidoidea) Proc Indian Acad Sci (Anim Sci ), 93
251-262
SUBBA RAO, BR & HAYAT, M (Eds) 1985 The Chalcidoidea (Insecta Hymenoptera)
of India and the adjacent countries Part 1 Oriental Ins , 19 163-310+3lOa-o
SUBBA RAO, BR & HAYAT, M (Eds) 1986 The Chalcidoidea (Insecta Hymenoptera)
of India and the adjacent countries Part II Oriental Ins , 20 430pp
SUBBA RAO, B R & RAI, P S 1969 Studies on the Indian species of the genus
Coccophagus Westwood, 1883[sic] J Nat Hist , 3 381-392
SUDHARAO, V & RAO, V P 1960 Introduction of Prospaltella pernwiosi for control
of San Jose scale in India and Pakistan FAO PI Prot Bull , 8(10) 120-123 (*)
SUGONJAEV, E S 1969 Aclerdaephagusplanus Sugonjaev, gen et sp n (Hymenoptera,
Aphelinidae)- parasite of Nipponaclerda turanica Arch in south Tajikistan [In
Russian] Zool Zhurn , 48 290-292
SUGONJAEV, E S 1976 New species and a new subgenus of chalcid wasps (Hymenoptera, Chalcidoidea) inhabiting in soft scales (Homoptera, Coccoidea, Coccidae)
from the USSR [In Russian] Trudy Zool Inst Akad Nauk SSSR, Leningrad, 64
104-109
SUGONJAEV, E S 1984 Chalcids (Hymenoptera, Chalcidoidea) - parasites of coccids
(Homoptera, Coccoidea) in the USSR fauna [In Russian] Leningrad, Nauka, Trudy
Zool Inst , 117 236pp
TACHIKAWA, T 1957 On three chalcidoid wasps parasitic on diaspidine scales in
Japan [In Japanese] Japanese J Appl Ent Zool , 1 174-179
TACHIKAWA, T 1958 On the genus Azotus Howard (Hymenoptera, Aphelinidae), and
a correction of /Izofus-species name given in my previous paper [In Japanese]
Japanese J Appl Ent Zool , 2 61-62

402

Hayat: Indian Aphehnidae

TACHIKAWA, T 1962 Discovery of Marlattiella pnma Howard, a parasite of the Pear
White scale, from Japan (Hymenoptera Aphehnidae) Trans Shikoku Ent Soc ,7
74-77
TACHIKAWA, T 1964 Three aphelinid parasites of Odonaspis secreta Cockerell from
Japan (Hymenoptera Chalcidoidea) Trans Shikoku Ent soc , 8 45-50
TACHIKAWA, T 1981 Rediscovery of Physcus fulvus Compere et Annecke from
Szechwan, China (Hymenoptera Chalcidoidea - Aphehnidae) Trans Shikoku Ent
Soc , 15 179-181
TACHIKAWA, T
1984 Notes on the genus Proaphehnoides
Girault
(Hymenoptera Chalcidoidea - Aphehnidae) Trans Shikoku Ent Soc , 16 49-53
TACHIKAWA, T 1988 A new and economically important species of Coccobius
(Hymenoptera Aphehnidae) parasitic on Hemiberlesia pitysophila Takagi
(Homoptera Diaspididae) in Okinawa, Japan Trans Shikoku Ent Soc , 19 67-71
TANDON,P L & LAL, B 1978 The mango coccid, Rastrococcus weryoides Green
(Homoptera Coccidae) and its natural enemies Current Sci , 47 467-468
TANDON, P L & SRIVASTAVA, R P 1980 New records of parasites and predators
of important insect pests of mango Entomon, 5 243-244
THAKUR, J N , RAWAT, U S & PAWAR, A D 1989 Investigations on the occurence
of natural enemies of San Jose scale, Quadraspidiotus perniciosus Comstock
(Hemiptera Coccidae) in Jammu & Kashmir and Himachal Pradesh Entomon, 14
143-146
THOMSON, C G 1876 Skandinaviens Hymenoptera, 4 e Delen innehallande Slagtet
Pteromalus Svederus Lund
TIMBERLAKE, P H 1924 Descriptions of new chalcid-fhes from Hawaii and Mexico
Proc Hawaii Ent Soc , 5 395-417
TIMBERLAKE, P H 1926 New species of Hawaiian chalcid-flies Proc Hawaii Ent
Soc , 6 305-320
TIMBERLAKE, PH 1941 Encyrtidae of the Marquesas and Society Islands (Hymenoptera, Chalcidoidea) Occ Papers Bernice P Bishop Mus Honolulu, Hawaii,
16 215-230
TIWARI, N K , AVASTHY, PN , NIGAM, H & CHANDRA, J 1978 Parasite complex
in sugarcane white fly, Aleurolobus barodensis Mask Indian J Ent , 40 p 446
TOWER, D G 1913 A new hymenopterous parasite on Aspidiotus perniciosus Comst
Ann Ent Soc America, 6 125-126
TRJAPITZIN, V A 1973 Classification of parasitic Hymenoptera of the family Encyrtidae
(Chalcidoidea), part II The subfamily Encyrtinae Walker, 1837 [In Russian] Ent
Obozr , 52 416-429
USMAN, S & PUTTARUDRAIAH, M 1955 A list of the insects of Mysore including
the Mites Dept Agric Mysore State Ent Ser Bull , No 16 1-194 [Aphehnidae
pp 135-136 ]
VARSHNEY, R K 1976 A check-list of insect parasites associated with Lac Oriental
Ins , 10 55-78
VIERECK, H L 1916 Guide to the insects of Connecticut part III The Hymenoptera,
or wasp-like insects of Connecticut State Connecticut State Geol Nat Hist Sur
Bull , No 22 824pp
VIGGIANI, G 1965 Recherche sugh Hymenoptera Chalcidoidea I Le specie italiane
del genre Anthemus How (Hym Encyrtidae) e nota descrittiva sulPEretmocerus
masn Silv (Hym Aphehnidae) Boll Lab Ent Agr Portici, 23 249-264
VIGGIANI, G 1981a Note sui generi Paranthemus Girault e Debachiella Gordh et
Rosen (Hym Aphehnidae) Boll Soc Ent Itahana, 113 47-49
VIGGIANI, G 1981b Two new species of Encarsia Foerster (Hym Aphehnidae) from
known hosts Boll Lab Ent Agr Portici, 38 61-65

References

403

VIGGIANI, G 1981c Afelinidiparassitidi^i/ero6emwia avellanae (Signoret)(Homoptera
Aleyrodidae), con descrizione di una nuova specie Boll Lab Ent Agr Portici, 38
67-72
VIGGIANI, G 1982a Notes on Encarsia ohvina (Masi) with descriptions of two new
species of Encarsia Foerster (Hym Aphehmdae) Boll Lab Ent Agr Portici, 39
11-17
VIGGIANI, G 1982b New species and host records of African aphelinids J Ent Soc
sthn Africa, 45 27-32
VIGGIANI, G 1984 Bionomics of the Aphehmdae Ann Rev Ent , 29 257-276
VIGGIANI, G 1985a Notes on a few Aphehmdae, with description of five new species
of Encarsia Foerster (Hymenoptera, Chalcidoidea) Boll Lab Ent Agr Portici, 42
81-94
VIGGIANI, G 1985b Additional notes and illustrations on some species of aphelinids
described by A A Girault and A P Dodd in the genera Coccophagus Westw ,
Encarsia Foerst and Prospaltella Ashm (Hym Chalcidoidea) Boll Lab Ent Agr
Portici, 42 233-255
VIGGIANI, G 1987a Notes on some Coccophagus Westwood, Coccophagoides Girault,
Encarsia Foerster and Encarsiella Hayat (Hymenoptera Aphehmdae), mainly from
the Nearctic and Neotropical regions Boll Lab Ent Agr Portici, 43 59-78(1986)
VIGGIANI, G 1987b A new species of Aphelmus (Mesidiopsis) Dalman
(Hymenoptera Aphehmdae) from Angola Boll Lab Ent Agr Portici, 44 3-6
VIGGIANI, G 1988 Le specie italiane del genere Encarsia Foerster (Hymenoptera
Aphehmdae) Boll Lab Ent Agr Portici, 44 121-179 (1987)
VIGGIANI, G 1989 Male gemtaha in a few Enaponnae (Hymenoptera Aphehmdae)
Boll Lab Ent Agr Portici, 45 99-102 (1988)
VIGGIANI, G 1993 New species of Encarsia Forster (Hymenoptera Aphehmdae),
parasitoids of whitefhes, from Hawaii and Yemen Redia, 76 121-127
VIGGIANI, G & BATTAGLIA, D 1983 Le specie italiane del genere Eretmocerus
Hald (Hymenoptera Aphehmdae) Boll Lab Ent Agr Portici, 40 97-101
VIGGIANI, G & BATTAGLIA, D 1984 Male gemtaha in the Aphehmdae (Hym
Chalcidoidea) Boll Lab Ent Agr Portici, 41 149-172
VIGGIANI, G & GARONNA, A P 1993 Le specie italiane del complesso Archenomus
Howard, Archenomiscus Nikolskaja, Hispamella Mercet e Pteroptnx Westwood, con
nuove combinaziom genenche (Hymenoptera Aphehmdae) Boll Lab Ent Agr
Portici, 48 47-88 (1991)
VIGGIANI, G &MAZZONE, P 1978 Morfologia, biologia et utihzzazione di Prospaltella
lahorensis How (Hym Aphehmdae), parassita esotica mtrodotto in Italia per la
lotta biologica ad Dialeurodes citn (Ashm ) Boll Lab Ent Agr Portici, 35 99161
VIGGIANI, G & MAZZONE, P 1979 Contributi alia conoscenza morfo-biologica delle
specie del complesso Encarsia Foerster-Prospaltella Ashmead (Hym Aphehmdae)
1 Un commento sull'attuale stato, con proposte sinonimiche e descrizione di Encarsia
silvestm n sp , parassita di Bemisia citncola Gom Men (Horn Aleyrodidae) Boll
Lab Ent Agr Portici, 36 42-50
VIGGIANI, G & MAZZONE, P 1980 Le specie paleartiche di Encarsia del gruppe
lutea Masi (Hym Aphehmdae), con descrizione di due nuove specie Boll Lab Ent
Agr Portici, 37 51-57
VIGGIANI G , & REN, HUI 1987 Two new aphelinids from China (Hymenoptera
Chalcidoidea) Boll Lab Ent Agr Portici, 43 35-39 (1986)
VIGGIANI, G & REN, HUI 1993 New species and records of Aphehmdae
(Hymenoptera Chalcidoidea) from China Boll Lab Ent Agr Portici, 48 219-239
(1991)

404

Hayat Indian Aphehnidae

WALKER, F 1839 Monographia Chalciditum, 1 333pp Hyppolitus Bailhere,
London (*)
WALKER, F 1857a Notes on chalcidites, and descriptions of various new species
Ann Mag Nat hist , (2)7 210-216
WALKER, F 1857b List of the specimens of lepidopterous insects in the collection
of the British Museum, London vol 13 983-1236 (*)
WALKER, F 1872 Encyrtidae, Myinidae, Eupelmidae, Cleonymidae, Spalangidae,
Pirenidae part V London, Janson
WATERSTON, J 1916 Notes on coccid-infesting Chalcidoidea-I Bull Ent Res, 7
137-144
WATERSTON, J 1917a Notes on coccid-infesting Chalcidoidea-III Bull Ent Res,
7 311-325
WATERSTON, J 1917b A new species of Paraphelinus Perkins, from British Guiana,
with a discussion of the genus and the allied Aphehnus, Dalman Bull Ent Res ,
8 43-58
WESTWOOD, J O 1833a On the probable number of species of insects in the Creation
together with descriptions of several minute Hymenoptera Mag Nat Hist , London,
'
6 116-123
WESTWOOD, J O 1833b Descriptions of several new British forms amongst the
parasitic hymenopterous insects Phil Mag , London, (3) 3 342-344
WESTWOOD, J O 1837 Descriptions of some new British species of hymenopterous
insects London Edinburgh Phil Mag J Sci , (3)10 440-442
WESTWOOD, J O 1840 Synopsis of the genera of British Insects In An Introduction
to the Modern Classification of Insects, Volume 2 (Appendix) London
WHARTON, R 1983 The status of Aphehnus varipes (Foerster) and Aphehnus nigntus
Howard (Hymenoptera Aphehnidae) Proc Ent Soc Washington, 85 624-626
WILLIAMS, T & POLASZEK, A 1996 A re-examination of host relations in the
Aphelinidae (Hymenoptera Chalcidoidea) Biol J Linn Soc , 57 35-45
WOGLUM, R S 1913 Report of a trip to India and the Orient in search of the natural
enemies of the citrus white-fly U S Agr Bur Ent Bull , No 120 5 8pp (*)
WOOLLEY.J B 1988 Phylogeny and classification of the Signiphoridae (Hymenoptera
Chalcidoidea) Syst Ent , 13 465-501
YASNOSH, V A 1963 New species of the genus Aphehnus Dalm (Hymenoptera,
Chalcidoidea) [In Russian] Ent Obozr , 42 178-185
YASNOSH, V A 1974 New species of Eretmocerus Haldeman (Hymenoptera, Aphehnidae)
from Georgia [In Russian] Sorb Akad Nauk Georg SSR, 73 713-716
YASNOSH, V A 1976 Classification of the parasitic Hymenoptera of the family
Aphehnidae (Hymenoptera, Chalcidoidea) [In Russian] Ent Obozr , 55 159-168
YASNOSH, V A 1977 A new genus and species of the Aphehnidae (Hymenoptera,
Chalcidoidea) from the south of the Far East Marine Territory [In Russian] Zool
Zhurn , 56 1115-1118
YASNOSH, V A 1978 '15 Fam Aphehnidae' In Keys to the Insects of the European
part of USSR, Volume III, part III [In Russian] Opred Faune SSR, No 120 756pp
YASNOSH, V A 1979a Aphehnus maculatus sp n (Hymenoptera, Aphehnidae)- parasite on aphids in South Pnmorye [In Russian] Trudy Vses Ent Obschs Nov Veil
Nankon, 61 164-165
YASNOSH, V A 1979b Host-parasite relations in the family Aphehnidae (Hymenoptera,
Chalcidoidea) [In Russian] Ent Obozr , 58 751-761
YASNOSH, V A 1983 A review of the aphehnid genera (Hymenoptera, Aphehnidae)
of the world I A key to the genera [In Russian] Ent Obozr , 6 2 157 171
YASNOSH, V A 1987 Diaspimphagus Silvestri - a distinct genus of the parasitic wasps
of the family Aphehnidae (Hymenoptera) [In Russian] Ent Obozr , 66 389-392

References

405

YASNOSH, V.A. 1989. Species of the genus Encarsia Foerster (Hymenoptera, Aphelinidae)parasites of aleyrodids in the USSR. [In Russian]. Trudy Zool. Inst. AN SSSR, 191:
109-121.
YASNOSH, V.A. 1995. '48. Fam. Aphelinidae'.pp.506-551. In: Keys to Insects of the
Far East of Russia. Volume IV, part.2. Hymenoptera. P.A. Lera, ed. [In Russian].
Russian Acad. Sci., Vladivostoch.
ZEHAVI, A. & ROSEN, D. 1988. A new species of Aphelinus (Hymenoptera:Aphelinidae)
from Israel, with notes on the mali group. Israel J. Ent., 22: 101-108.
ZEHNTNER, L. 1896. De plantenluizen van het suikerriet op Java.I. Meded. Proef. OostJava, Nieuwe Serie, No.29: p.11.
ZEHNTNER, L. 1898. De plantenluizen &c. V. Meded. Proef. Suik. West-Java, KagokTegal, No.37: p.5.
ZEHNTNER, L. 1899. De plantenluizen &c. VIII. Meded. Proef. Suik. West-Java,
Kagok-Tegal, No.38: p. 10.
ZEHNTNER, L. 1900. De plantenluizen &c. X. Meded. Proef. Suik. West-Java, KagolTegal, No.49: p.12.
ZUPARKO, R.L. 1997. A review of the host ranges of aphidiphagous Aphelinidae
(Hymenoptera:Chalcidoidea). J. Hym. Res., 6: 99-106.
(*) Original papers not seen, but contents noted from other sources.

406

Hayat: Indian Aphelinidae
INDEX TO PLANT TAXA
Scientific names in itilics.

Abelmoschus esculentus 42, 48
Acacia 173, 266
Acacia arabica 58, 64, 229
Achyranthes aspera 58, 173
agathi - Sesbania
Agave americana 220, 255
Alstomia scholaris 154, 163
Annona muricata 164
Annona squamosa 103, 106
apple - Pyrus malus
arabica coffee - Coffea arabica
Arachis hypogoea 48
Areca catechu 92
Artocarpus integrifolia 30, 266
Azadirachta indica 58, 126, 154, 156, 166,
167, 238
Bacopa moniera 48
banana - Musa sapientum
betel-nut -Areca catechu
black gram - Phaseolus radiatus
black pepper - Piper nigrum
Brassica 34, 48
Brassica oleracea capitata 34, 48
brinjal - Solarium melongena
Butea 5 8
Butea frondosa 169
cabbage - Brassica oleracea
Cajanus cajan 48, 64, 65
Cajanus indicus = C. cajan
Camellia sinensis 86, 95, 224, 228
Cannabis sativa 169, 266
Canthium parviflorum 220
Capparis 266
Capsicum 48
Carica papaya 163
Cassia 65, 259
caster - Ricinus communis
Casuarina equisetifolia 193
chillies - Capsicum
Citrus 46, 58, 93, 125, 163, 164, 173, 191,
194, 212, 213, 250, 255, 266.
Citrus aurantifolia 166, 167, 250
Citrus lemon 90
Citrus medico 58, 92, 133, 173, 229, 250
Citrus paradisi 90
coconut - Cocos nucifera
Cocos nucifera 92, 190

Coffea arabica 166, 167, 168, 173
Coffea canephora 166, 167, 168, 266
Conandrum sativum 48
cowpea - Vigna catjung
cotton - Gossypium hirsutum
Crossandra 266
Cucurbita 48
curry leaf - Murraya koenigii
Dalbergia sissoo 111, 149, 154, 163,206,
216, 231, 235, 250, 255
Datura 173
Dichantium annulatum 58, 131
Eugenia jambolana 105, 131, 168, 193,
209, 227, 238
Eupatorium 48
Ficus 58, 72, 157, 163, 253, 266.
Ficus glomerata 159, 163, 169, 216, 250,
251
Ficus religiosa 100, 109, 204, 206
Gardenia 206
Gossypium 48, 103.
Gossypium hirsutum 48, 103, 206
grass 58, 103, 112, 210, 259
groundnut - Arachis hypogoea
guava - Psidium guajava
henna - Lausonia inermis
Hibiscus 145
Hibiscus rosa-sinensis 58, 116, 163, 174,
175, 209, 218, 266
Indian hemp - Cannabis sativa
Ixora 220
jackfruit - Artocarpus integrifolia
jamun, jambolan - Eugenia jambolana
Lagenaria vulgar is 39
Lantana camera 42, 103, 163, 168
Lausonia inermis 191
lemon - Citrus lemon
lime - Citrus aurantifolia
Madhuca indica 154, 158, 163
maize - Zea mays
Malus sylvestns = Pyrus malus
Mangifera indica 65, 87, 146, 148, 150,
152, 157, 158, 163, 171, 226, 262

Index
mango - Mangifera indica
Michelia champaca 92
Morinda tincturia 213
Morus alba 154, 164, 173, 266
Morus indica = Morus alba
mulberry - Morus alba
Murray a koenigii 106, 107, 192, 194, 196,
266
Musa sapientum 92
neem/nim - Azadirachta indica
Nerium 202
Nerium indicum 166, 167
Nerium odorum 114
Nicotiana tabacum 103
Ocimum basilicum 42
Ocimum sanctum 206, 230
okra - Abelmoschus esculentus
papaya - Carica papaya
Parthenium hysterophorum 220
peach - Prunus persica
peanut - Arachis hypogoea
Phaseolus radiatus 34, 35
Phyllanthus 166, 167
Phyllanthus acidus 103, 110, 113, 125,
206, 213, 232
pigeon pea - Cajanus cajan
Piper nigrum 163, 164
plum - Prunus domestica
Polyalthia 58
Polygonum 43, 44
Polygonum glabrum 220
pomegranate - Punica granatum
pomelo - Citrus paradisi
poplar - Populus
Populus 37, 50
Populus nigra var italica 50
Prosopis cineraria 58
Prosopis juliflora 102, 191, 206
Prosopis spicegera 154, 173
Prunus domestica 40
Prunus persica 39, 239
Psidium guajava 39, 126, 154, 163, 164,
166, 238, 266
pumpkin - Cucurbita
Punica granatum 131, 199, 200, 216, 255
Pupalia lappacea 173
Pyrus malus

39, 4 1 , 124, 223, 243

red gram - Cajanus indicus
Rhynchosia mimosa 232
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Rhynchosia ruinima 58, 163, 166
Ricinus communis 108
robusta coffee - Coffea canephora
Rosa 36, 85, 90, 93, 94, 255
Saccharum 112, 113
Saccharum munja 74
Saccharum officinarum 46, 58, 74, 112
124, 127, 129, 130, 131, 132,205,
210, 214, 215, 229, 234, 259
Saccharum spontaneum 164, 210, 230
Salix 223
Santalum alberni 154, 163
Scimum 164
Sesbania 48
Solanum 173
Solanum melongena 48, 103, 173, 206
Solanum nigrum 48
Solanum tuberosum 34
Sorghum vulgare 46, 47, 48
Spinifex squarrosus 259
sugar cane - Saccharum officinarum
Syzygium cumini = Eugenia jambolana
Tamarindus indica 58, 220, 229
tea - Camellia sinensis
Tephrosia

5 8 , 116, 191

Tephrosia purpurea 113, 166, 173, 197,
262, 263, 266
Terminalia arjuna 111, 217, 218
tobacco - Nicotiana tabacum
Triadica sabifera 154, 163
tulsi - Ocimum sanctum
Vallaris solanacea 163, 164, 166, 167
Vernonia 203
Vigna catjung 48
Wittania somnifera 266
Xanthium strumarium 163, 169
Zea mays 48
Ziziphus 65, 113, 173, 238, 266
Ziziphus jujuba 58, 257, 266
Ziziphus mauritiana 126
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INDEX TO HOST TAXA
Scientific names in italics
Acaudaleyrodes rhachipora 102, 191, 206
Aclerda takahashii 74
Acrosternum graminea, eggs 177
Aenasius indicus 266
Aleurocanthus inceratus 194
Aleurocanthus spiniferus 222
Aleurocanthus woglumi 106, 125, 194, 195,
211, 212, 213, 221, 222

Aleurodes 'hussini' 218, 222
Aleurodes ricini 233
Aleurodes/Aleyrodes 103, 194, 210, 229
Aleurolobus

105, 193, 209, 215, 227

Ceroplastes floridensis 163
Ceroplastes pseudoceriferus 154, 158, 163
Ceroplastodes 58, 156, 163, 166, 169,266
Chionaspis ramakrishnai 243
Chloropulvinaria 58, 154, 163, 168, 216
Chloropulvinaria polygonata 150, 163
Chloropulvinaria psidii 146, 149, 163, 166,
168
Coccidohystrix 173, 266
Coccidohystrix insolitus 173, 266
•Coccus' 145, 150, 152, 154, 157, 163,
168, 171, 174, 175
Coccus formicarii 144
Coccus hesperidum 58, 149, 151, 152, 157,
163, 255
Coccus viridis 58, 163, 166, 168
Comperiella bifasciata 266
Contigaspis 58
Cornuaspis beckii 95, 190, 194

Aleurolobus barodensis 124, 127, 132,205,
229
Aleurolobus niloticus (incl. sp. near) 111,
206, 216, 235
Anagyrus (incl. dactylopii) 266
Anagyrus mirzai 58
Anomalococcus 266
Anomalococcus cremastogastri 154
Aonidiella aurantii 90, 93, 220
Aonidiella orientalis 58, 72, 94, 126, 131,
190, 216, 238, 244, 250, 251, 253,
255.
Aonidiella ?orientalis 85
Aphis citricola 48
Aphis fabae 48
Aphis gossypii 39, 41, 48
Aphis pomi 39
Aphis spiraecola 41, 48
Aspidiella hartii 254
Aspidiotus destructor = Temnaspidiotus
destructor
Aulacaspis tubercularis 190, 226, 242

Dactylopius adonidum 163
Dialeurodes 100, 204, 206, 209.
Dialeurodes citri 233
Dialeurodes ixorae 220
Dialeurolonga elongata 191
Dialeurolonga fici 109
Dialeurolonga maculata 109
Diaspis 164
Drepanococcus cajani 58, 159, 163, 166,
169
Drepanococcus chiton 163
Duplachionaspis 58, 131, 251

Bemisia tabaci (incl. spp. near) 103, 113,
203, 206, 222, 230, 246
Brachycaudus helichrysi 33, 39
Brevicoryne brassicae 34, 48

Ferrisia virgata 173, 266
Fiorinia theae 86, 95, 224, 228

Centrococcus = Coccidohystrix
Cephaleta brunniventris 266
Ceratovacuna lanigera 214
Cerococcus hibisci (incl. C. indicus, spp.
near) 58, 116, 209 255, 266
Ceroplastes 163, 257
Ceroplastes actiniformis 163
C. cajani = Drepanococcus cajani
C. chiton = Drepanococcus chiton

Emmalocera = Polyocha
? Epipemphigus 37
Eriococcus lagerstromiae 154
Eriosoma lanigerum 41
Eucoccostephus tuberculatus, eggs 65

Gargara rustica, eggs 128
Creenidea ?artocarpi 30
Hemiberlesia lataniae 87, 220, 266
Hemiberlesia rapax 266
leery a 163
leery a aegyptica 163
Icerya formicarii = Coccus formicarii
Icerya pilosa 259

Index
leery a seychellarum 259
Kerria lacca 58, 157, 169, 229, 266
'Lecanium' 58, 163
Lindingaspis fusca 220
Lipaleyrodes 203
Lipaleyrodes euphorbiae 110, 113, 125,
213, 232
Lipaphis erysimi 34, 48
Longiunguis sacchari 46
Macrosiphum 36
Megacopta cribraria, eggs 177
Megapulvinaria maxima 58
Melanaspis glomerata 58, 74, 129, 131,
132, 257
Microterys 266
Microterys flavus 58
Moundiella indica 229
Myzus persicae 34, 41, 48
Neomaskellia 210
Neomaskellia andropogonis 210
Neomaskellia bergii 103, 106, 112, 113,
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?Platytilia pusillidactyla 40
Polyocha depressella, eggs 229
Protopulvinaria 163
Pseudaonidia duplex 86
Pseudaulacaspis barberi 87
Pseudaulacaspis cockerelli 92
'Pseudococcus' 259
Pulvinaria 163, 173
Pulvinaria aligarhensis 166
/*. maxima = Megapulvinaria maxima
Quadraspidiotus perniciosus 56, 89, 124,
190, 223, 243
Rastrococcus

iceryoides 58, 172, 173,218,

219, 232, 266
Rhopalosiphum padi 39
Saccharicoccus 164
Saissetia coffeae 58, 163, 167
5. formicarii = Coccus formicarii
Saissetia miranda 156, 167
Saissetis pnvigna 164
Siphoninus 216
Siphoninus phillyreae 199, 200

210, 215

Nipaecoccus 163, 164, 173, 193, 266
JV. vastator = N viridis
Nipaecoccus viridis 58, 166, 173,262,266

Temnaspidiotus destructor 41, 164
?Thrips tabaci 202
Trialeurodes ricini 103, 108, 113, 206

Otinotus oneratus (incl. sp. near), eggs 64
Oxya velox, eggs 66
Oxyrachis tarandus (incl. sp. near) eggs
65

Vinsonia stellifera 118

Pachyneuron leucopiscida 58
Paralecanium sp. near coccophyllae 58,
166
Parasaissetia nigra 58, 163
Paratachardina lobata 58
Parlatoria 239
Parlatoria oleae 88, 239
Parlatoria ?ziziphus 89
Phenacoccus indicus = Peliococcus indicus
Peliococcus indicus 173
Pemphigus 50
Pemphigus bursarius 50
Pinnaspis strachani 250
Planococcoides robustus 266
Planococcus 173
Planococcus citri 58, 92, 173, 229, 250
Planococcus lilacinus 266
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INDEX TO PARASITOID TAXA
Family-group names in CAPITALS. Genus-group names with initial Capital letters. Invalid synonyms and nomina nuda
in italics. The generic name (in parentheses) following the name of a valid species
refers to its present combination, that
following the name of an invalid species
refers to its original combination. Names
which appear several times in the Historical Review, Host and Biology, Other citations
and Classification sections are not fully
indexed. Main entries in keys, diagnoses
and descriptions are in bold.
abdominalis (Aphelinus) 24, 27, 29, 35
abdominalis - group 27, 33
Ablerus 16, 22, 119
abnormicornis (Coccophagoides) 236, 237
abnormicornis - group 237
acanthosceles (Coccophagus) 144,
acaudaleyrodis (Encarsia) 181, 184, 190,
191
Aclerdaephagus 134
acridiphaga (Centrodora) 60, 61
acuminatus (Aphelinus) 28, 30, 43
adrianae (Encarsia) 202
adustiscutum (Eretmocerus) 99, 111, 112
AFELININOS 12
AFELINOS 14
agarwali (Prospaltella) 228
Agonioneurus 24
alami (Aphytis) 81, 83, 91, 92
alami (Euryischomyia) 262
albiclava (Eutrichosomella) 51
albifemur (Pteroptrix) 240, 241, 245
albiflagellatus (Coccobius) 253
albipodus (Aphelinus) 29, 30, 38, 47
albipodus (Physcus) 250
albiscutellum (Encarsia) 181, 184, 193
albocephala (Marietta) 54
Aleurodiphilus 178
aleuroides (Ablerus) 133
aleyrodiphaga (Eretmocerus) 96
aleyrodis (Aspidiotiphagus) 209
aligarhensis (Ablerus) 121, 127
aligarhensis (Aphytis) 81, 82, 90
aligarhensis (Coccobius) 249, 252, 257
aligarhensis (Coccophagoides) 237
aligarhensis (Eretmocerus) 102, 104
alpina (Pechlaneria) 60

americana (Encarsia) 178, 191
amoena (Centrodora) 60, 61
amoena - group 61
ancer (Aphelinus) 24, 26, 30
Aneristus 134
annulicornis (Coccobius) 247
annulipes (Aphelinus) 32
anomalus (Proaphelinoides) 77
Anozus 24
aonidiellae (Ablerus) 121, 125, 127, 128
APHELINAE 12
APHELINIDAE 12, 14
APHELININA 12
APHELININAE 12, 14, 97
APHELININI 12, 14, 15
aphelinoides {Eurymyiocnema) 264, 265
Aphelinus 2, 14, 15, 20, 24, 33, 49
Aphelinus, subgenus 26, 33
Aphelosoma 240
APHYTINAE 15
APHYTINI 14, 15
Aphytis 14, 15, 21, 61, 71, 75, 79
Apteroptrix 240
arabica (Encarsia) 181, 192
Archenomiscus 240
Archenomus 240
argiope (Aphelinus) 26, 29, 31
argiope - group 26, 31
Artas 240
asaphia (Marietta) 54
aseta (Encarsia) 181, 184, 191
Aspidiotiphagus 178
assamensis (Coccophagus) 136, 139, 153
asychis (Aphelinus) 27, 29, 33, 36
asychis - group 27, 33
Ataneostigma 134
atrithorax (Coccobius) 253
aurantii (Encarsia) 178, 181, 187, 220
aurantii - group 181, 184
aureus (Aphelinus) 53
aurithorax (Coccophagoides) 237
australis (Proaphelinoides) 76, 77
automatus (Aphelinus) 33
automatus - group 26, 31
azimi (Encarsia) 181, 185, 201, 202
azizi (Centrodora) 62, 63
AZOTINAE 14, 16, 120
AZOTINI 16
Azotus 119
bangalorensis (Aphytis) 81, 82, 87
bangalorensis (Encarsia) 181, 185, 197
Bardylis 17, 18, 237, 241

Index
basalts (Agonioneurus) 24
basicincta (Encarsia) 191
basihcus (Aphehnus) 28, 30, 40, 41, 42
bemisiae (Prospaltella) 205
bemisiae (Pteroptnx) 246
bendovi (Proaphelmoides) 77
bennetti (Encarsia) 181, 186, 212, 213
Bestiola 75
bharathius (Ablerus) 121, 129, 132
bharatiya (Botryoideclava) 73
bicolor (Pteroptnx) 240
bifasciafacies (Encarsia) 181, 186, 216,
217, 218
bifasciata (Centrodora) 61, 63, 68
bifasciatus (Ablerus) 119
biguttatus (Pteroptnx) 240
bimaculatus (Azotus) 123
bisetae (Eretmocerus) 97, 99
bivittatus (Coccophagus) 136, 139, 154
blattophaga (Eutnchosomella) 51
bogonensis (Coccophagus) 136, 141, 167,
175
boswelli (Encarsiella) 176
Botryoideclava 14, 15, 21, 73
brassicae (Encarsia) 200
breviclavata (Prospaltella) 209
breviclavus (Eretmocerus) 99 100, 107
brevivalvula (Encarsia) 181, 185, 207
brevivena (Encarsia) 181, 183, 203
burksi (Coccophagus) 136, 140, 160
busckn (Marietta) 54, 59
cadabae (Eretmocerus) 100, 108
Cales 13
CALESINAE 13
candidus (Coccophagus) 136, 139, 152
capensis (Ablerus) 124
candei (Coccophagus) 134
candei (Marietta) 53, 54
carnesi (Marietta) 54, 55
Casca 240
Centrodora 14, 15, 21, 60
CENTRODORIN1 15
Cephaleta 267
ceroplastae (Coccophagus) 134, 136, 140,
162
ceroplastidis (Coccobius) 249, 257
chackoi (Eriaphytis) 117
chackoi - group 115
chaonia (Aphehnus) 38
cheriam (Perissopterus) 57
chilensis (Aphytis) 79
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chilems - group 81
chinensis (Pteroptnx) 240, 241, 242
chionaspidis (Ablerus) 122, 13o[ 132
chloropulvinariae (Coccophagus) 136 138
149, 174
chowdhurn (Centrodora) 88
chrysomphali - group 81
cicadae (Centrodora) 61
citn (Coccophagus) 162, 165
citn Ishn (Prospaltella) 228
citn Agarwal (Prospaltella) 228
citnna (Encarsia) 181, 182, 189
citrina - group 181, 182
citrofila (Encarsia) 181
clavatus (Coccophagus) 174
clisiocampae (Ablerus) 119
clypeahs (Encarsia) 181, 184, 193
Coccobius 17, 18, 22, 52, 247
COCCOPHAGINAE 14, 17
COCCOPHAGINI 14, 17
COCCOPHAGOIDAE 17
Coccophagoides 17, 18, 23, 236, 240, 241
Coccophagus 17, 22, 134
coheni (Aphytis) 81, 83, 94
coimbatorensis (Encarsia) 181, 187, 225
comperei (Coccobius) 249, 254, 256
comperei (Coccophagoides) 237
confusa (Encarsia) 181, 189, 234
connecta (Marietta) 54
coorgensis (Coccophagus) 172
Copernicus (Coccophagus) 174
corni (Eretmocerus) 96, 112
cowpen (Coccophagus) 136, 140, 166, 168
crocata (Centrodora) 62
danzigae (Coccobius) 247
dargahae (Protaphelinus) 50
debachi (Eretmocerus) 100, 101
Debachiella 60
dilatatus (Coccophagus) 143
delhiensis (Ablerus) 122, 132, 133
delhiensis (Coccophagus) 162, 165
delhiensis (Eretmocerus) 99, 111, 113, 114
desantisi (Aphehnus) 28, 30, 38, 46, 48
dialeurodis (Encarsia) 181, 185, 204
dialeurolongae (Eretmocerus) 99, 108
diaspidis (Coccophagus) 162, 165
Diaspmiphagus 236, 237
Dimacrocerus 119
dimidiatus (Pteroptnx) 240
Dirphys 17, 18, 176, 180
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dius (Coccophagus) 136, 138, 147
divergens (Encarsia) 181, 187, 217, 221
diversiciliatus (Eretmocerus) 100
Doloresia 178
dorsati (Centrodora) 61
dozieri (Marietta) 54, 59
duorunga (Encarsia) 181, 185, 207, 208
duorunga - group 181, 183
Elasmus 258
elegantissimus (Ablerus) 131
elongata. (Encarsia) 181, 188, 227
elongatiformis (Proaphelinoides) 75, 77
Encarsia 17, 18, 23, 176, 178, 240, 241
ENCARSINI 17
Encarsiella 17, 18, 22, 176, 180
Encyrtophyscus 247
engaeus (Aphelinus) 38
Entedon 2, 24
ERETMOCERINAE 15, 97
ERETMOCERINI 14, IS, 97
Eretmocerus 13, 14, 16, 20, 96
ERIAPHYTINAE 14, 16
Enaphytis 16, 22, 115
ERIAPORINAE 13, 14, 19
ERIAPORINI 19
Enaporus 264
Enophilus 24
Eunotiscus 13, 19, 265
Euryischia 13, 18, 23, 258
EURYISCHIDAE 18
EURYISCHI1DAE 18
EURYISCHIINAE 13, 14, 18
EURYISCHINAE 13, 14, 18
Euryischomyia 13, 18, 23, 258, 261
Eurymyiocnema 264
eurystoma (Encarsia) 181, 184, 195, 199,
212
Eutrichosomella 14, 15, 20, 51
EUTRICHOSOMELLINI 14, 15
EUXANTHELLIN1 14, 17
Euxanthellus 17
exitiosa (Marietta) 57
fasciata (Encarsia) 181, 224
fasciativentris (Coccophagoides) 237
fasiativentris (Mesopirene) 264, 265
ficusae (Aphelinus) 48
filicorms

(Prospaltella)

178

films (Coccophagus) 176
fionniae (Aphytis) 81, 83, 95
flava (Encarsia) 178

flava (Prospaltella) 205
flaviceps (Coccobius) 250, 251
flavicornis (Coccobius) 253
flavicorpus (Coccophagus) 174
flavipes (Myina) 47
flavithorax (Euryischomyia) 261
flaviventris (Aphelinus) 44
flavoflagellatus (Coccobius) 247, 253
flavoscutellum (Encarsia) 181, 183, 214,
220
flavoscutellum - group 181, 183
flavus (Centrodora) 60
flavus (Eretmocerus) 99, 108, 109
forbesi (Coccophagoides) 237
formicariae (Coccophagus) 136, 138, 144
fulvus (Aphelinus) 33
fulvus (Coccobius) 248, 250
fumipennis (Azotus) 129
fumosipennis (Anenstus) 162, 164
funicularis - group 81
fuscipennis (Centrodora) 60
fuscipennis (Coccophagoides) 237
galilea (Encarsia) 235
gargarae (Ablerus) 121, 127
gerundensis (Centrodora) 61, 70
ghesquieri (Marietta) 54
ghorpadei (Centrodora) 61, 63, 69
gillettei (Aphelinus) 32
gilvus (Coccophagus) 136, 139, 150, 151,
152
gossypariae (Coccophagus) 146
gossypii (Aphelinus) 27, 30, 39, 41, 42
graminicola (Marietta) 54
greatheadi (Azotus) 130, 131
grotiusi (Ablerus) 133
gunturensis (Physcus) 254
gunturensis (Encarsia) 181, 185, 201, 203
gunturiensis (Eretmocerus) 98, 105, 106
habrolepidis (Marietta) 57
haeckeli (Centrodora) 61
haldemani (Eretmocerus) 110
Heptacntus 134
herndoni (Coccophagus) 227
hexatricha (Centrodora) 61, 62, 65
Hirtaphelinus 14, 15, 25
hispanicus (Aphytis) 87, 90
Hispaniella 240
hispida (Marietta) 54
howardi (Prospaltoides) 178
huberi (Aphelinus) 25

Index
humilis (Aphelinus) 27, 29, 36
hydrabadensis (Eretmocerus) 113
idioceri (Centrodora) 62, 63, 64
idioceri - group 62
imitatrix (Pteroptrix) 240
inaron (Encarsia) 181, 185, 199
inaron - group 181, 182
Indaphelinus, subgenus 24, 26, 30
indefinitus (Coccobius) 251
indi (Marietta) 57
indica (Encarsia) 181, 188, 229
indica Agarwal (Euryischia) 259
indica (Euryischia) 259
indica (Marietta) 55
indicus (Azotus) 132
indicus (Coccophagus) 172
indicus (Eretmocerus) 98, 104
indicus (Trichaporus) 202
indochraceus (Coccophagus) 136,140,157
inexplicabilis (Perissopterus) 55
inlacertus (Coccophagoides) 237
inopinata (Euryischia) 260
inquirenda (Ablerus) 121, 125
inquirenda (Encarsia) 181, 224
insignis (Coccophagus) 136, 141, 169
intermedia (Marietta) 54
isaaci (Encarsia) 181, 186, 215
ishii (Encarsia) 181, 195
italica (Centrodora) 61
ixorae (Encarsia) 181, 187, 219
japonica (Encarsia) 181, 204
japonica - group 181, 183
japonicus (Coccophagus) 166
javae (Coccophagus) 167
javensis (Coccophagus) 171, 173
javensis (Perissopterus) 57
kashmirensis (Azotus) 123
kashmiriensis (Aphelinus) 39
koebelei (Pteroptrix) 240, 241
krygeri (Parencarsia) 134
kuwanae (Coccophagoides) 237
lahorensis (Encarsia) 181, 189, 232
lahorensis - group 181, 184
lankaensis (Aphelinus) 28, 30, 45
laticeps (Promuscidea) 264
lauri (Pteroptrix) 240
lecanii (Paracharitopus) 134
leopardina (Marietta) 53, 54, 55, 57
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leopardina - group 54
lepidosaphes (Aphytis) 81, 83 95
leptosoma (Encarsia) 233
lestophoni (Euryischia) 258, 260
lineascapa (Centrodora) 61, 63 67
lingnanensis (Aphytis) 81, 83, 92, 93 94
lingnanensis - group 81
lipaleyrodis (Encarsia) 181, i%% 232
locustarum (Centrodora) 61, 68
longicauda (Encarsia) 181, 184, 196
longicaudus (Aphytis) 78
longiclavata (Promuscidea) 265
longiclavata (Pteroptrix) 241, 244
longiclavatus (Coccophagus) 136,140,156
longicornis (Coccophagus) 136, 140, 158
longifasciata (Encarsia) 181, 182, 192
longifasciata - group 181, 182
longifasciatus (Coccophagus) 155
longipalpa (Encarsia) 181, 184, 193
longipedicellus (Coccophagus) 136, 141,
170, 174
longipes (Eretmocerus) 100, 110
longipilus (Eretmocerus) 102, 104
longiscapus (Eretmocerus) 99, 110, 112
longivalvula (Encarsia) 205
lounsburyi (Encarsia) 181
Lounsburyia 17
lutea (Encarsia) 181, 188, 230
lutea - group 181, 184
luteolus (Coccobius) 251
lutescens (Coccophagus) 136, 140, 156
lycimnia (Coccophagus) 167
lycimnia - group 136, 137
machiaveli (Pteroptrix) 241, 243
macrochaeta (Ablerus) 125
macroptera (Encarsia) 181, 189, 231, 233
maculata (Marlattiella) 71
maculatus (Aphelinus) 33
maculatus (Aphytis) 79, 81, 83
maculatus (Coccophagoides) 237
maculicornis (Aphytis) 88
magistrettii (Ablerus) 126
malayensis (Aphytis) 83
mali (Aphelinus) 24, 27, 30, 39, 40, 43
mali - group 27, 33
malthusi - group 136, 137
manii (Aphytis) 81, 82, 86
manu (Coccophagus) 172
manmohani (Euryischia) 259
marchali (Azotus) 119
marchali (Marietta) 54
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marchah - group 54
Marietta 14, 15, 20, 52, 53
MARIETTINI 15
mariscusae (Aphelinus) 24, 25, 35
mantimus (Pteroptrix) 240
marlatti (Aphelinus) 25
Marlattiella 14, 15, 21, 71
marmorativentns (Myiocnema) 261
mashhoodi (Eretmocerus) 111
masu (Eretmocerus) 103
matsuyamensis (Coccophagus) 157
mazalae (Aphytis) 91
mcdonaldi (Coccobius) 250
megadontus (Aphelinus) 27, 37
mehnus (Aphytis) 81, 83, 92
merceti (Centrodora) 61
merceti(Encarsia) 181, 186,211,212,213
merceti - group 181, 183
Meroligon 24
Mesidia, subgenus 24, 26, 31
Mesidiopsis 24
Mesopirene 264
mexicana (Marietta) 54
Microeupelmus 60
miltoni (Centrodora) 62
Mimatomus 178
mineoi (Encarsia) 191, 192
mira (Bestwla) 75
mireyae (Centrodora) 60
minis (Coccobius) 248, 249, 251
Misma 24
miyatakei (Coccobius) 257
moens (Coccophagoides) 237
moeris - group 237
mohyuddini (Encarsia) 207
muliyah (Encarsia) 181, 185, 204, 205
mumtazi (Centrodora) 64
mundus (Eretmocerus) 98, 100, 102
murtfeldtae (Coccophagoides) 236, 237
Myina 24
MYINI DAE 12
MYINOIDAE 12
Myiocnema 13, 18, 261
MYIOCNEM1NAE 18
MY1OCNEMINI 18
Myocnemella 119
mytilaspidis (Aphytis) 92
mytilaspidis - group 81
nairobi (Eretmocerus) 100
narayanani (Encarsia) 181, 186, 218
narendrani (Coccophagus) 136, 137, 141

nebulosa (Marietta) 54
nebulosa - group 54
neobemisiae (Eretmocerus) 101
neomaskelhae (Encarsia) 209
nepalensis (Aphelinus) 37
nepalensis - group 27, 33
nignclavus (Coccobius) 252
nigncorpus (Coccophagus) 136, 138, 145
nngatae (Encarsia) 181, 224
nikolskajae (Eretmocerus) 100, 101
nikolskajae (Protaphehnus) 49
nippomcus (Coccophagus) 142
norani (Encarsia) 181, 186, 214, 216
noyesi (Encarsiella) 176, 177
nympha (Coccophagus) 134
Oa 240

obtusiclava (Encarsia) 181, 187, 225
occultans (Encarsia) 181, 186, 217
ochai (Encarsia) 205
ochraceus (Coccophagus) 157, 158
ochraceus - group 136, 137
ochrura (Centrodora) 61
Oenrobia 17
Onophilus 134
Oolathron 60
oophaga (Centrodora) 61, 62, 63, 66
ophicus (Coccophagus) 175
opulenta (Encarsia) 181, 184, 194, 198
opulenta - group 181, 182
onensis (Physcus) 254
orientalis (Coccophagoides) 237, 239
orientalis (Coccophagus) 162
orientalis (Eretmocerus) 105, 107
orientalis (Enaphytis) 115, 116, 118
orientalis - group 115
paohellae (Aphelinus) 33
Parachantopus 134
paramacuhcornis (Aphytis) 81, 82, 88
paramah (Aphelinus) 40, 41, 42, 43
Paramywcnema 261
Paraphehnus 60
Par aphytis 79
Paraspidwtiphagus 178
Parencarsia 134
partenopea (Encarsia) 185
parvella (Encarsia) 181
parvella - group 181, 182
Paulianaphehnus 24, 25
paulistis (Eretmocerus) 112
Pechlanena 60

Index
peculiaris (Aphytis) 81, 85
peltata (Encarsia) 178
penthimiae (Centrodora) 62, 64
perflava (Encarsia) 181, 188, 231, 232
perflavus (Coccophagus) 136, 140, 155,
156
Perissopterus 53
perkinsi (Pteroptrix) 240
perniciosi (Encarsia) 181, 187, 219, 221,
222
perspeciosus (Ablerus) 121, 122, 123
philippinensis (Aphytis) 81, 82, 90
PHYSCINAE 18
PHYSCINI 14, 18
Physculus 247
Physcus 247
picta (Marietta) 54, 56
pini (Debachiella) 60
plana (Pteroptrix) 240
planus (Coccophagus) 134
Plastocharella 60
platensis (Ablerus) 119
polaszeki (Aphelinus) 26, 29, 32
Polycoccophagus 134
Primaprospaltella 236
prima (Marlattiella) 71
prinslooi (Coccophagus) 136, 138, 145,
147
Proaphelinoides 14, 15, 21, 61, 73, 75
proclia (Aphytis) 81, 82, 88
proclia - group 81
t
Prococcophagus 134
promacchiae (Ablerus) 120, 122
Promuscidea 13, 19, 23, 264
Promuscidella 267
Prophyscus 17, 18, 248
Prospalta Howard 178
Prospalta Walker 178
Prospallella 178
PROSPALTELLINAE 17
PROSPALTELL1NI 17
Prospaltoides 178
Prospaphelinus 79
Protaphelinus 14, 15, 20, 25, 49
protransvena (Encarsia) 204
Pseudaphelinus 53
pseudococci (Coccophagus) 136, 141,172,
174, 175
pseudococci - group 136, 137
pseudococci (Encarsia) 181, 188, 231, 232
Pseudopteroptrix 240
Pteroptrichoides 240
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Pteroptrix 17, 18, 22, 240
PTEROPTRICINAE 17, 97
PTEROPTRICINI 14, 17
PTEROPTRINOS 17
Pterothrix Nees 240
Pterothrix deCandolle 240
pulchella (Marietta) 53, 54
pulchellus (Coccophagoides) 237
pulchra (Coccophagus) 134
pulchriceps (Ablerus) 132, 133
pumila (Mesidia) 24, 31
punicae (Encarsia) 181, 185, 196, 197,
198
pura (Encarsia) 181, 186, 218
qadrii Azotus) 130, 131
quaestor (Coccophagus) 145
rajasthanicus (Eretmocerus) 98, 102
regulus (Coccophagoides) 237
reticulata (Encarsia) 203
reticulatus (Coccobius) 249, 254, 257
rex (Coccophagoides) 237
Ricinusa 96
rosae (Coccophagus) 134
rosei (Eretmocerus) 100
roseni (Eretmocerus) 102
salicis (Centrodora) 61
samarae (Coccophagus) 136, 140, 159
Samariola 14, 15, 52, 53
sankarani (Aphytis) 81, 83, 92
sankarani (Encarsia) 181, 187, 224
sculpturatus (Eretmocerus) 98, 100
scolypopae (Centrodora) 62
scutellaris (Coccophagus) 134, 166
semiatratus (Coccophagus) 134
semifuscipennis (Ablerus) 128
sensorius (Aphytis) 95
septentrionalis (Encarsia) 181, 183, 208
septentrionalis - group 181, 183
serius (Eretmocerus) 98, 105, 106
sexvittatus (Coccophagus) 136, 141, 171,
174
shafeei (Coccophagus) 136, 139, 151
shafeei (Encarsia) 205
sharpae (Aphelinus) 27, 28, 29, 38
shillongensis (Coccophagus) 136,140,165
silvestrii (Azotus) 123
silvestrii (Coccophagus) 136, 138, 148,
150
silvestrii (Eretmocerus) 105, 107
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silvestrii (Prospaphelinus) 79
similis (Prospalta) 236
singularis (Coccophagoides) 237, 239
siphonophorae (Aphelinus) 24
smithi (Encarsia) 181, 187, 221
sparsiciliatus (Pteroptrix) 242
speciosissima (Centrodora) 61
spiraecolae (Aphelinus) 40, 42
strenua (Encarsia) 181, 204
strenua - group 181, 183
subflavescens (Aphelinus) 24
subflavescens - group 31
subflavescens (Coccophagus) 136, 140,
161

subflavus (Coccobius) 252, 257
sublutea (Prospaltella) 205
sudhiri (Coccophagus) 136, 138, 146
Syediella 79
taeniola (Marietta) 54
Taneostigmoidella 134
terebrator (Encarsia) 181, 185, 196, 198,
199
thailandica (Botryoideclava) 74
theae (Aphytis) 81, 82, 85
thomsoni (Aphelinus) 33
timberlakei (Marietta) 54
Tiraberlakiella 17
tinctoriae (Encarsia) 181, 186, 213
transvena (Encarsia) 181, 185, 204, 205,
235
trialeurodis (Eretmocerus) 99, 108
Trichaporus 203
tricolor (Encarsia) 178, 181, 215
tricolor - group 181, 184
tristis (Encarsia) 181, 183, 209
tristis - group 181, 183
trivittata (Encarsia) 181, 188, 226
tschirchii (Coccophagus) 136, 141, 168,
170
tschirchii - group 136, 137
Tumidiscapus 60
udaipuriensis (Encarsia) 181, 188, 228
udakamundus (Coccobius) 249, 256
ultor (Encyrtus) 24
unfasciativentris (Promuscidea) 264, 265
utilis (Coccophagoides) 237, 239
uvae (Coccobius) 253
vandenboschi (Aphytis) 81, 82, 89
varicornis (Coccobius) 247

varipes (Aphelinus) 28, 30, 38, 44, 47, 48
varius (Coccophagus) 134
varius - group 136, 137
Verekia 268
vittatus (Aphytis) 79
vittatus - group 81
washingtoni (Euryischomyia) 261, 262
williamsi (Ablerus) 130
xiphidii (Centrodora) 60, 61, 68
yoshidae (Coccophagus) 146
zebratulus (Coccophagus) 172
zebratus - group 136
zeyai (Coccophagus) 136, 138, 142

