GENERAL INTRODUCTION

1. Importance and Scope of Study

During the last two decades, due to random and
indiscriminate spraying of broad spectrum pesticides
for control of agricultural pests in general, many of
the mite pests which were either innocuous or of
very little importance, have assumed the status of
major pests not only in India but in many advanced
countries as well. Besides, due to repeated use of
organophosphoric compounds and many a times at
their sublethal doses the mites have developed
resistance/cross resistance making mite control a
more difficult task. To avoid such situation, many
advanced countries have either banned or are
planning to ban many pesticids and are switching
over towards developing IPM (Integrated Pest
Management) utilising the natural enemies as one
of the components or are developing organic
farming avoiding uses of all chemical fertilizers,
pesticides, etc. In either case, the natural enemies
are becoming more important strategically and
serious efforts are being made to explore and
identify the potentially important ones, conserve
those and utilise those for effective mite control
programme.

Obviously, due to all these, natural enemies
have received special attention and good amount
of work on diverse aspects have been done
globally including India. The natural enemies of
agriculturally important mite pests include predatory
mites (Families Anystidae, Bdellidae,
Caligonellidae, Camerobiidae, Cheyletidae,
Cunaxidae, Erythraeidae, Eupodidae,
Raphignathidae, Stigmaeidae, Tydeidae—all under
Order Prostigmata); Ascidae, Laelapidae,
Otopheidomenidae, Phytoseiidae—all under Order
Mesostigmata; Acaridae—under Astigmata and
some oribatid mites under Order Cryptostigmata),
insects (Families : Coccinellidae, Staphylinidae—
under Order Coleoptera; Anthocoridae, Lygaeidae,
Miridae—under Order Hemiptera; Thripidae,
Aelothripidae—under Order Thysanoptera;
Cecidomyidae under Order Diptera; Chrysopidae,
Hemerobiidae, Conyopterygidae—under Order

Neuroptera), Spiders (Families : Theridiidae,
Argiopidae, etc.), Pathogens (Virus, Bacteria,
Fungi, etc.). Out of all these, the predatory mites
are the most important biocontrolling agents not
only because those are voraceous feeders but
also because many of those are abundantly
available in fields. Besides helping in control of
agriculturally important mite pests, some mites
have been identified belonging to oribatids (Families:
Galumnidae, Mochlozetidae, Xylobatidae) which
have been found in the field feeding upon insect
pests, molluscan pests and plant feeding nematodes
and are believed to have importance in biocontrol
programme.

Though from India, a Fauna of India volume
on Phytoseiidae (Gupta, 1986)—an important
group of predatory mite, is available and Gupta
(1985) in his Handbook. Plant mites of India,
dealt with some of the predatory mite families
along with the phytophagous mites, but since
publication of those, over a decade has passed
and during this period a good deal of explorations
have been conducted through which our
knowledge regarding predatory mites have further
enriched. Therefore, a need has been felt for up-
dating and consolidation of informations which
will help the researchers immensely and the present
work is an attempt aiming at that direction.

The present Monograph aims at providing a
complete account of all the predatory mites of
India numbering 319 species including 6 new
ones, belonging to 71 genera, 19 families under 4
orders. This gives full taxonomic account of all
the species, including synonymies, descriptions,
illustrations, collection records, habitats,
distributions, etc. but also keys to all taxonomic
categories. In addition, the other informations like
bioecology, food preference, predator-prey
interactions, effect of pesticides, alternate food
for mass culture of promising predators and field
evaluation of predators by making field release,
etc. are also included basing on published/
unpublished informations.
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Though Chaudbhri et al. (1974, 1979), Chaudhri
& Akbar (1985) brought three documents from
Pakistan dealing with different groups of predatory
mites as well as phytophagous mites, but from
India, this is the first document of its kind. The
other consolidated documents which are available
from the other parts of the world pertain to one
or two families of predatory mites only and those
do nto include predatory mites as a whole, as has
been done here. Expectedly, this account will
prove to be very useful to the acarologists and
entomologists not only in India but in abroad also
and will provide a baseline data for planning
further research in future.

The Part 1 of this Monograph includes mites
belonging to Orders Prostigmata, Astigmata and
Cryptostigmata (S1. Nos. of species from 1-134)
while Part IT will deal with mites of Order
Mesostigmata (SI. Nos. of species from 135—
219). All the measurements given in text are in
microns. Since majority of the phytoseiid mites
have been dealt with in detail in Fauna Volume
(Gupta, 1986), for those, detailed descriptions
have been avoided for brevity and only diagnosis
are provided.

2. Historical Review

ANYSTIDAE

These are round, reddish, soft-bodied mites
with palpal thumb-claw complex. These are very
fast moving and start making whirling movement
or fall down from the host plant as soon as those
are touched. They are efficient predators of
phytophagous mites (Frazer & Nelson, 1981).

Oudemans (1936) erected this family and
included two new genera, viz. Tencateia and
Autenriethia to accommodate as many new
species. Some of the important later works are
Hirst (1931), Womersley (1942) and Grandjean
(1943). Meyer & Ryke (1960) recorded species
under 3 genera, viz. Anandia, Bechsteinia and
Chaussieria. Smith-Meyer & Ueckermann (1987)
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in their detailed account on anystid mites mainly
from South Africa, India and Australia, treated a
total of 28 species under 8 genera of which
Namadia and Paranandia were erected as new.
This also included descriptions and illustrations of
7 new species, redescribed 10 known species and
re-defined another 12 species. Keys to genera
and species from the world were also provided.
Otto & Halliday (1991) studied systematics and
biology of a species of Anystis inroduced in
Australia as biocontrolling agent. Some of the
reports recording anystid mites from India are
Raut & Nandi (1980). Gupta & Nahar (1981),
Raut & Bhattacharya (1989), Gupta (1989) Gupta
(1991, 1992, 1992a, 1995), Gupta (in.press) etc.
Some of the other recent references are Judson
(1995), Kuznetzov (1983), Otto (1992, 1997, 1999,
1999a, 1999b, 2000), Otto & Olomski (1994).

BDELLIDAE

These are yellowish or reddish and large sized
mites with long snout and hence the name “Snout
mites” These mites have the proven ability in
biological control as these are voraceous feeders
of spider mites (Gerson & Smiley, 1990) and
Collembola (Womersley, 1933, Wallace, 1954).

Duges in 1834 erected this family. Some of the
initial contributions are Michael (1896), Thor (1928,
1931, 1931a, 1937), Womersley (1933, 1933a),
Grandjean (1938), Baker & Balock (1944), etc.
Some of the later contributions of importance are
Meyer & Ryke (1959) from South Africa, Atyeo
(1960, 1963) from New Zealand and Atyeo &
Tuxen (1962) from Iceland. The latter work dealt
with 11 species under 5 genera and provided keys
to Icelandic Bdellidae. Wallace & Mahon (1973)
dealt with Australian Bdellidae and included therein
Subfamilies Bdellinae, Spinibdellinae and Cytinae,
provided keys to genera and species and described
5 new species. Ehara (1961) from Japan,
Gomezauri (1963) from Georgian SSR, Wallace
(1970, 1974) from Australia, Soliman (1975) and
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Soliman & Zaher (1976) from UAR, Chaudhri
et al. (1979) Chaudhri & Akbar (1985) from
Pakistan, Shiba (1976) from Malayasia, Atyeo
(1977), Wainstein ef al. (1978) from Russia,
Kuznetzov & Lisvshitz (1979) from Crimea; Swift
& Goff (1987, 1988) from Hawaii, etc. made
further contributions. Wallace & Mahon (1976)
dealt with subfamily Odontoscirinae, treated 28
species under 2 genera, of those 8 were described
as new and re-descriptions were provided for
another 20 species. Relevant biological
informations, wherever known, were also provided.
Some of the works reporting Indian Bdellids are
Gupta (1985), Gupta & Ghosh (1980) from
Andaman & Nicobar Island, Gupta (1989) from
tea plants, Gupta & Gupta (1989) from West
Bengal, Gupta (1991, 1992a) from northeast India,
Gupta (1992) from West Bengal; Jagadish e al.
(1995) from Karnataka, Gupta (1995) from
Meghalaya, Gupta & Chatterjee (1997) from Delhi,
Gupta & Chatterjee (1999) from Lakshadwip and
Gupta (2000) from Tripura.

CALIGONELLIDAE

Grandjean (1944) erected this family, McGregor
(1950) dealt with mites of the genus
Neophyllobius from U.S.A. Baker & Wharton
(1952) placed Stigmaeidae and Caligonellidae in
synonymy under Raphignathidae. Summers &
Schlinger (1955) dealt with this family in detail
from the world. They treated 5 genera, viz.
Caligonella, Molothrognathus, Stigmagnathus
(new genus), Coptocheles (new genus) and
Neophyllobius and a total of 9 species, 8 of
those were described as new to science. Chaudhri
et al. (1974) described 2 new species from
Pakistan. Koc & Ayyildiz (1996, 1997) from
Turkey and Swift (1996) from Hawaii are some
of the other recent works in this family. Except a
species of Molothrognathus from northeast India
(Gupta, 1991, 1992) and Gupta (in press) from
Tripura, nothing else in this family is known from
India.

CAMEROBIIDAE

This family is little explored from the world.
Some of the mites of this family are believed to
be predators.

Sepasgosarian (1985) in his comprehensive
account of the superfamily Raphignathoidea,
provided a list of all the families including
Camerobiidae from the world. Bolland (1986)
reviewed the systematics of the family and dealt
with the genera Camerobia, Decaphyllobius,
Tillandiobius and Tycherobius and described
new species. Subsequently, Bolland (1991) and
Koc & Ayyildiz (1996) dealt with the genus
Neophyllobius. Sepasgosarian (1990) provided
an addendum to the world species of the
superfamily Raphignathoidae in which an additional
list of species of the superfamily was provided
which included some species belonging to
Camerobiidae. Todi ef al. (1998) made further
contribution to this family.

CHEYLETIDAE

These mites are yellowish orange coloured
having well developed thumb-claw complex
furnished with sickle and or comb-like setae.
Many are predators of phytophagous mites and
small insects (specially crawlers of scale insects).

Leach (1815) erected this family and
subsequently Womersley (1941) contributed on
this family from Australia while Domrow (1960)
dealt with the genus Chelonotus. Volgin (1949-
1969) Volgin & Nikolaeva (1965) through a series
of papers explored the cheyletid fauna of U.S.S.R.,
provided new classification scheme of this family
basing upon new taxonomic characters, revised
many known genera published till that time and
described some new species from that region.
Baker (1949) also revised this family mainly
basing on collection present in the United States
National Museum, Washington and recorded 18
genera, 4 of those viz. Neocheyletiella,
Eutogenes, Eucheyletia and Chelacaropsis were



erected as new to accommodate as many new
species to serve as types of those genera.
Chaetotaxy of palp, leg I, nature and number of
dorsal shields, their chaetotaxy, etc. at generic
level and palpal chaetotaxy, setation on dorsal
surface, chaetotaxy of leg femur, tarsus, etc.
were considered as key taxonomic characters.
Other important contributions in this family are
Lawrence (1954) from Africa, Cunliffe (1962)
and Muma (1964) from U.S.A.; Waffa & Soliman
(1968) from U.A.R., etc. Volgin (1969) revised
the world cheyletids and recognised 102 species
belonging to 54 genera under 10 tribes which
included 11 genera proposed as new and re-
diagnosed many species. Summers & Price (1970)
in their excellent revisionary work, re-evaluated
and rediagnosed all the 59 genera (including a
new genus and considered 61 species.

Smiley & Williams (1972), Smiley & Moser
(1970) from North America, Soliman (1973) from
Egypt, Tseng (1977) from Taiwan, Qayyum &
Chaudhri (1977, 1977a, 1979, 1979a), Chaudhri
et al. (1979), Chaudhri & Akbar (1985), Aheer
et al. (1994)-all from Pakistan, Smiley &
Whitaker (1981), Volgin (1987), Lekprayoon &
Siiley 1986, are some of the other important
works in this family. The Indian records on
cheyletid fauna are Narayanan er al. (1960),
Narayanan & Ghai (1963), Gupta (1970), Gupta
& Dhooria (1974), Gupta (1979, 1985, 1991, 1992,
1992a). Indira, Rao & Thakur (1984), Kumar &
Naqvi (1990), Sharma & Bhatnagar (1992), Singh
(1995), Jagadish et al. (1995), Gupta & Chatterjee
(1997), Gupta (2000), from Tripura, etc. Some of
the more recent works in this family are Aheer ef
al. (1992, 1997) from Pakistan, Corpuz-Raros
(1988, 1988a, 1998) from the Philippines, Gerson
(1994) and Gerson & Fain (1991) fron Australia
and Thailand, respectively.

CUNAXIDAE

These are reddish/yellowish/brownish mites
fairly fast moving and are known to be active
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predators of phytophagous mites (Ewing &
Webster, 1912). Some are known to fasten their
prey by threads secreted from their mouth parts.

The family Cunaxidae was erected by Thor
(1902) to include those mites having 4 palpal
segments, previously included under Bdellidae.
Scirus setirostris Hermann (1804) was the first
mite assigned to this family. Some of the earlier
contributions towards enhancing knowledge in
this family were von Heyden (1826), Duges (1834),
Koch (1835), Kramer (1881), Banks (1894),
Berlese (1904, 1910), Ewing (1909-1917),
Oudemans (1922), Womersley (1933), etc. Thor
& Willmann (1941) made the first comprehensive
study of this family. They recognised 7 genera
and 30 species/varieties, Baker & Hoffmann
(1948) in their monographic study retained only 3
genera, viz. Cunaxa, Bonzia and Scirula and
proposed replacement name Cunaxoides for
FEupalus. Later Atyeo (1958) showed the
relationship of Cunaxidae with Bdellidae and
suggested its replacement in the super family
Bdelloidea. Meyer & Ryke (1959) worked on
some south African Cunaxidae. Muma (1960,
1961, 1961a, 1965) reported predatory behaviour
of Cunaxidae. Smiley (1975) dealt with this family
in detail and revised the generic classification.
According to him, the taxonommic characters of
importance were number of palpal segments and
the nature of setae on it, location of dorsal shields
and its setal pattern, presence of any tarsal
flanges, etc. He recognised 9 genera, 4 of which,
viz. Parabonzia, Pseudobonzia, Neocunaxoides
and Pseudocunaxa were proposed as new. Den
Heyer (1975-1981b) through as many as 20
papers elaborately dealt with cunaxids mostly
from Afrotropical region, proposed several new
taxa and revised some of the existing ones. The
other important contributions in this family were
Shiba (1978) from Malayasia, Chaudhri (1976~
1985) and Muhammad & Chaudhri (1992) through
9 papers from Pakistan, Kuznetzov & Livshitz
(1978, 1979) from Crimea, Liang (1983, 1984,
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1985), Bu & Li (1987, 1987a)—all from China,
Tseng (1980) from Taiwan, Michocka (1982)
from Poland, etc. In an elaborate review of
cunaxid fauna of the world, Sepasgosarian (1984)
introduced a new taxonomic concept, discussed
the past work done by authors and recognised 6
tribes, 15 genera and 124 species under this
family and listed all the pertaining references.
Smiley (1992) brought out a monograph on the
family wherein he treated 166 species distributed
over 9 subfamilies and 17 genera, 3 of which, viz.
Denheyenaxoides, Neobonzia, Paracunaxoides,
were erected as new. Besides giving full
descriptions and illustrations of all the species,
provided detailed synonymies and keys to all the
taxa, discussed morphological characters of
taxonomic importance and provided many new
synonymies and new combinations. The number
of palpal segments, kinds of palpal setae, kinds of
setae on anterior region of hypostome (ventral
side), etc. served as characters for separating
subfamilies, genera and species. Lastly, by
providing a dendogram, he tried to exhibit the
systematic relationship of the genera within the
family. Corpuz-Raros (1996) from the Philippines
also contributed on this family. Indian works in
this family are Gupta & Chattopadhyay (1979),
Gupta & Ghosh (1980), Gupta (1981, 1985, 1991,
1992, 1992a, 1995), Gupta & Chatterjee (1997,
1999), Gupta (2000—from Tripura), Gupta (in
press—from Sikkim), Gupta & Chatterjee (in
press—from Mizoram), Jagadish er al. (1995)
etc.

ERYTHRAEIDAE

These are large reddish mites, the adults and
nymphs of which are mainly predators while
larvae are mostly phoretic. The important works
from abroad are Meyer & Ryke (1959), Tseng et
al. (1976), van Huyssteen (1977), Treat (1980),
Fain et al. (1987), Southcott (1961, 1965, 1984,
1988, 1989, 1989a), etc. Later Southcott (1992,
1994, 1995, 1996), reported new larval erythraeids

from North America, West Africa and Spain and
Australia, respectively while Southcott (1994a)
dealt with erythraeids of Asia and New Guinea,
describing two new species and providing keys to
all the species. Wilson et al. (1987) reported an
erythraeid mite externally parasitizing a honey
bee. Gabrys (1989) described 4 new species of
Erythraeus from Iran. The Indian records of
Erythraeidae on plants are Khot (1963-1965),
Ghai & Ahmed (1975), Rawat (1981), Fasih &
Srivastava (1990), Sundararaju (1993), Gupta (1985,
1992), Gupta & Chatterjee (1997), Gupta (in
press—from Sikkim), etc. Some of the more
recent references in this family are : Fain &
Jocque (1996), Fain & Repka (1998), etc.

EUPODIDAE

These mites are whitish/creamish/light brownish
and are characterized by having bulging femur IV
used for jumping and in many species, the dorsal
setae are expanded basally and narrowing distally.
In the field, as soon as they are touched, they
jump. They occur on plants and their food habits
are not known definitely but may have predatory
nature besides fungivorous.

This family was erected by Koch in 1842.
Some of the earlier works in this family are Thor
& Willmann (1941), Meyer & Ryke (1960) from
South Africa, Womersley & Strandtmann (1963)
from Australia, Coineau (1976), Shiba (1976)
from Malayasia, Livshitz & Mitrofanov (1978)
from Russia, Strandtmann & Prasse (1977) from
G. D. R, etc. Strandtmann (1971) dealt with
these mites from Alaska and provided keys to the
species of FEupodes. Strandtmann & Davies
(1972) in their account on eupodid mites from
Crozet Islands, dealt with 12 species including a
new one and provided key to all the known
species. Strandtmann & Goff (1978) worked out
the eupodid mites from Hawaii and reported S
species under 3 genera of which one genus and
two species were new to science. Wainstein
(1978) and Wainstein & Gylarov (1978) from



Russia, etc. also contributed in this family. The
Indian records of eupodid mites are Gupta (1991),
Gupta (1992a) from northeast India, Gupta (1992)
from West Bengal, Gupta (1995) from Meghalaya,
Gupta (in press—from Sikkim) and Gupta &
Chatterjee (in press—from Mizoram), etc.

RAPHIGNATHIDAE

These mites occupy almost similar habitats as
those of stigmaeids. Although food habits are not
known definitely but some are believed to be
predators.

Kramer (1931) erected this family and
thereafter, for several years, the contributions
which came out were meagre. Meyer & Ryke
(1959) from South Africa, Atyeo (1963) from
Australia, Atyeo et al. (1961) from U.S.A.,
Gerson (1968) from Israel, Kuznetzov (1976)
from U.S.S.R. and Chaudhri er al. (1979) from
Pakistan contributed in this family describing new
taxa. Sepasgosarian (1985) while reviewing the
superfamily Raphignathoidea, listed the species
along with pertinent references in respect of this
family. Ueckermann & Smith-Meyer (1987),
Smith-Meyer & Ueckermann (1989) described
some new species from Africa while Barilo (1989)
contributed to this family from Central Asia.
Sepasgosarian (1990) published an addendum to
Sepasgosarian (1985) and listed the species with
relevant references. Zacharda (1995, 1995a) from
North America and Koc & Ayyildez (1996) from
Turkey are the other relevant workers in this
family. The Indian work on plant inhabiting
raphignathids is rather poor and the only work of
worth mentioning is Gupta (1992) from West
Bengal.

STIGMAEIDAE

Like phytoseiids, these mites are important
predators and have received considerable
importance. Stigmaeids are yellowish mites, ovoid
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or elongate, very active and occupy varid
habitats.

Oudemans (1931) erected this family with
Stigmaeus Koch, 1836 as its type, genus.
Grandjean (1944), Willmann (1951) made some
earlier contributions. Summers (1957-1966),
Summers & Price (1961), Summers & Ehara
(1965), Ehara (1962, 1964), Habeeb (1966), Wood
(1966—1974), Meyer (1969), Gerson (1971),
Soliman (1975), Andre (1977), Kuznetzov (1977,
1977a, 1977b, 1978), Kuznetzov & Wainstein
(1977) made valuable contributions to this family.
Gonzalez-Rodriguez (1965) dealt with the genera
Zetzellia, Agistemus and Mediolata from the
world and provided description of new species,
besides giving keys to all the genera and species.
Chaudhri (1965), Chaudhri er al. (1974, 1979),
Chaudhri & Akbar (1985) from Pakistan, Ehara
& Omen-Kalsbeck (1983) from Indonesia, Ehara
& Wongsiri (1984) from Thailand, Wang & Xu
(1986), Liang & Hu (1987), Hu & Chen (1992,
1994) all from China, Ueckermann & Smith-
Meyer (1987), Vandes et al. (1993) from
Afrotropical region and Barilo (1989) from Central
Asia are some of the other useful contributions in
this family. Gupta (1985) in his Handbook on plant
mites of India reported 3 species of Stigmaeidae
known till then from India. Later, Gupta (1991,
1992, 1992a, 1995), Gupta & David (1990), Mathur
et al. (1995), Gupta & Chatterjee (1997, 1999),
Chatterjee & Gupta (1996) and Gupta (2000-
from Tripura), Gupta (in press—from Sikkim) and
Gupta & Chatterjee (in press—from Mizoram)
either described new species or recorded some
hitherto unknown stigmaeids from India. Yeu-
Bisong & Tsai (1995) recorded Agistemus exsertus
as a predator of citrus red mite, Gerson & Smith-
Meyer (1995) dealt with Australian stigmaeids.

TYDEIDAE

Thesc are small, soft bodied mites with needle-
like chelicerae which may be fused or contiguous
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at bases, Though these mites have diverse food
habits, yet many are efficient predators upon
nematodes (Santos ef al. 1981) and eggs of
Eutetranychus orientalis (Dhooria, 1982).

Kramer (1877) erected this family and this
was followed by contributions by others, viz. Thor
(1933), Baker (1944-1947), Wood (1965), etc.
Baker (1965) while reviewing this family from the
world, re-diagnosed this family and recognised 15
genera, 6 of those were erected as new. Besides,
he described 8 new species, proposed some new
combinations and provided keys to all the genera.
Subsequently, Baker through a series of papers
contributed on the tydeid fauna of the world
under different genera, viz. Pronematus (Baker,
1968), Lorryia (Baker, 1968a), Paralorryia
(Baker, 1968b), erected 2 new genera, viz. Oriola
and Meyerella (Baker, 1968c), on Tydeius (Baker,
1970) and on Naudea (Baker & Delfinade, 1976).
In all the papers, the species regonised by him
were fully described, illustrated and keyed out.
Other contributions in this family are Gerson
(1968) from Israel, Salvijo (1969) from the
Philippines, Marshall (1970) from Canada, Karg
(1973), Kuznetzov (1972, 1973, 1973a, 1973b,
1974, 1975, 1975a, 1978, 1979, 1979a), Kuznetzov
& Livshitz (1972, 1973, 1973a, 1973b, 1973c,
1973d, 1979), Kuznetzov & Petrova (1979, 1979a),
Livshitz & Kuznetzov (1972, 1973, 1973a), Livshitz
et al. (1973, 1973a) from Crimea and Machev &
Shiovma (1978) from Bulgaria, Gupta ef al. (1971),
Sandhu et al. (1975), Gupta & Dhooria (1972),
Gupta & Ghosh (1980), Gupta & Nahar (1981),
etc. contributed on the tydeid fauna of India.
Andre, through a series of papers, published
during 1978-1987, revised different taxa of
Tydeidae, proposed some new taxa, provided
keys to known taxa, proposed general classification
and discussed phaenotaxy of each leg segment.
Later, the contributions of importance were
Ueckermann & Smith-Meyer (1979) from Africa,
Gupta (1985, 1989, 1991, 1992, 1992a, 1995),

Chatterjee & Gupta (1996), Gupta & Chatterjee
(1997), Gupta (2000-from Tripura), Gupta (in
press—from Sikkim), Gupta & Chatterjee (in press—
from Mizoram), Momen (1988, 1994, 1994a) from
Ireland, El-Bagaury & Abu-Awad (1986), El-
Bagaury & Momen (1989, 1990), Momen & EI-
Bagaury (1989, 1994-all from Egypt, Moti &
Andre (1990) Momen (1995), Momen & Lundqvist
(1995, 1995a, 1996, 1996a, 1996b) from Sweeden,
Momen (1996) from the Himalayas, Panau &
Emmanouel (1995, 1995a, 1995b, 1995¢) and
Panau & Kazmierski (1995) from Greece,
Kizmiriski (1989, 1990) etc.

ACARIDAE

These mites are whitish, large sized, mostly
fungus feeders and there are some which feed on
the eggs of insects as well as of mites.

Michael (1901) and Robertson (1946)
contributed to this family, Robertson (1946, 1959)
revised the acarid mites. Cherian (1931) reported
Tyrophagus longior infesting decaying orange
from India. Grandjean (1939) studied chaetotazy
of acarid mites. Ewing & Nesbitt (1942) published
some notes on taxonomy of grain mites belonging
to Acaridae. Solomon (1946), Kilpo & Pirile
(1952), Hughes (1955, 1961, 1976) dealt with this
family in detail. Yunker (1955) provided new
classification of Acaridae. Griffiths (1964) revised
the genus Acarus including all the species of this
genus known from the world. The same author
(Griffiths, 1964a, 1970) made further contributions
in this genus. Zheleva & Angelkova (1961) studied
the Bulgarian acarid mites. Pillai (1955), Prasad
(1965) and Gupta (1970) reported species of this
family occurring on plants in India. Eyndhoven
(1968) described new species of this family.
Wadhi et al. (1971) reported Rhizoglyphus on
plant in India while Manson (1972) reported species
(including new species) of Rhizoglyphus. Gupta
(1992, 1995, Gupta & Chatterjee (1997), Gupta
(2000—from Tripura), Gupta (in press—from Sikkim)



and Gupta & Chatterjee (in press—from Mizoram)
are the other references reporting plant associated
acarid mites from India. Recently, Rao & Prakash
(1985, 1987) reported acarid mite on rice in
India.

ASCIDAE

Like phytoseiids, these mites are also important
predators (Tseng, 1984). Other common habitats
of these mites are leaf litter, soil and stored
products. Although a large number of species in
this family have been published but majority of
those are from habitats other that plants.

The authority of the family name has been
bestowed upon Canestrini & Fanzago (1876).
Some ot the initial contributions in this family are
Willmann (1939), Wharton (1941), Baker &
Wharton (1952), Womersley (1956), Domrow
(1957), Evans & Hyatt (1960), Evans (1963),
Lindquist & Evans (1965), Bernhard (1963),
Athias-Henriot (1961), Wood (1966), etc. Evans
(1958) revised the British Aceosejinae wherein
he provided keys to all the species totalling 35
while Hurlbutt (1963) dealt with North American
Asca treating 15 species. Chant (1963) dealt with
Blattisocinae and treated 32 species (including
from I[ndia), in addition to describing 25 new
species. Fain er al. (1977) dealt with Belgian
phoretic Ascids, Haienes (1979) revised
Blattisocius and described a new species under
it. Evans & Till (1979) dealt with Mesostigmata
of Britain and Ireland and therein dealt with
ascids of those regions. Tseng (1978, 1981, 1984)
on ascids of Taiwan, Nasar & Abu-Awad (1987)
from Egypt, Lindquist & Wu (1991) are some of
the other important works. Walter et al. (1993)
revised the genus Asca from Australia. Karg
(1996) dealt with gamasid fauna from New
Caledonia. So far as plant associated ascid mites
from India is concerned, mention may be made of
Narayanan & Ghai (1964), Menon & Ghai (1968),
Gupta (1985, 1992, 1995), Gupta & Chatterjee
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(1997), Gupta (in press—from Sikkim), Gupta &
Chatterjee (in press—from Mizoram), etc.

PHYTOSEIIDAE

Phytoseiid mites are potential predators of a
number of phytophagous mites as well as of a
few groups of sucking insects, like aphids, coccids,
etc. and help significantly in biological control of
phytophagous mites. In view of this importance,
these mites have received global attention and
work on taxonomy, bioecology, mass rearing,
predator-prey interaction, etc. have been done
extensively. Majority of those works from India
have been reviewed by this author in his earlier
publications (Gupta, 1986, 1987, 1989) and most
of those are not included here for brevity. Some
of the other important works which were not
included there or appeared later from abroad are
Tuttle & Muma (1973) on phytoseiids from Arizona,
Kolodochka (1978) on Manual of plant inhabiting
phytoseiids, El-Banhawy, (1975, 1979, 1979a, 1984)
on phytoseiids of Brazil and Peru, Daneshvar &
Denmark (1982) on Iranian phytoseiids, DeMoraes
& Oliveira (1982) on phytoseiids of Brazil,
McMurtry (1983) on phytoseiids of Guatemala,
Denmark & Schicha (1983) on revision of
Phytoseiulus, Swirski & Amitai (1984, 1985) on
phytoseiids of Israel, Schicha (1983, 1984, 1987),
McMurtry & Schicha (1987), Schicha & O’Dowd
(1993) on phytoseiids of Australia, Schicha &
Gutierrez (1985) from Papua—New Guinea,
Ueckermann & Loots (1985, 1987) on South
African phytoseiids, DeMoraes & McMurtry
(1983, 1988, 1988a) on phytoseiids of Brazil,
Columbia and Kenya, respectively; Chant &
Yoshida-Shaul (1986) on world review of
ecelesiasticus species groups, Wei-nan (1984),
Wei-nan & Zhao-quan (1984, 1984a, 1984b) from
China, McMurtry & DeMoraes (1985) on
phytoseiids of Papua—New Guinea, Bayan (1985,
1988, 1995) on phytoseiids of Lebanon, DeMoraes
et al. (1986) on phytoseiid catalogue, Denmark



GUPTA : A monograph on plant inhabiting predatory mites (Part 1) 9

(1988) on phytoseiids of Cambodia, DeMoraes &
Mesa (1988) on phytoseiids of Columbia, Chant
& Yoshida-Shaul (1989, 1991, 1992) on adult
dorsal, ventral and idiosomal setal patterns of
Phytoseiidae, Cobanoglu (1989) on phytoseiids of
Turkey, DeMoraes et al. (1989, 1989a, 1989b,
1989¢c) on phytoseiids of Far East, Africa and
Kenya, respectively, McMurtry & DeMoraes
(1989) on phytoseiids of Peru, Denmark & Muma
(1989) on revision of Amblyseius, McMurtry &
Baunfour (1989) on phytoseiids of Morocco, Allawi
(1991) on phytoseiids of Jordan, Ueckermann
(1990, 1992) on South African Phytoseiidae,
McMurtry & DeMoraes (1991) on phytoseiids of
Zimbabwe, Papadoulis & Emmanouel (1991) on
phytoseiids of Greece, Kolodochka & Bondarenko
(1993) on phytoseiids of Black Sea region,
DeMoraes et al. (1991) on phytoseiids of Latin
America, El Banhawy & Abou-Award (1991) on
phytoseiids of Tanzania, Schicha & Corpuz Raros
(1992) on phytoseiids of the Philippines, Calvatti
& Tsolokis (1992) on phytoseiids of Lazio, Wei-
nan et al. (1992) on phytoseiids of Northeast
China, Kolodochka (1991, 1993) on Russian
phytoseiid fauna, Takahashi & Chant (1993, 1993a,
1993b) on phylogenetic relationships of
Phytoseiulus groups, Denmark & Kolodochka
(1993) on revision of Indoseiulus and Lairong &
Tao (1992) on Indoseiulus, Touvinen (1993) on
phytoseiids of Finland, Aponte & McMurtry (1993)
on Venezuelian phytoseiids, Chant (1993) on
adaptive radiation of the family Phytoseiidae,
Denmark (1992, 1993, 1994) on revision of
Typhlodromus, Phytodromus and Paraseiulella,
respectively, Corpuz Raros (1994) on phytoseiids
of the Philippines, Chant & McMurtry (1994) on
review of Subfamily Phytoseiinae and
Typhlodrominae (they recognised 142 and 452
species of the two subfamilies, respectively),
Ragusa & Tsolakis (1994) on revision of the
genus Kampimodromus, Lairong & Juan (1994)
on phytoseiids of China, Papadoulis (1994) and
Ragusa et al. (1995) on phytoseiids of Greece,

Ryu & Lee (1992), Ryu & Ehara (1993) and Ryu
(1996) on phytoseiids of Korea, Yoshida-Shaul &
Chant (1995) on review of phytoseiids described
by Oudemans, Kolodochka & Denmark (1996)
on revision of Okiseius, Whitney & James (1996)
on Australian phytoseiids and Weinan er al. (1997)
on phytoseiids from China. So far as Indian
phytoseiids are concerned, the relevant works
have been reviewed in Gupta (1985, 1986, 1987,
1988) and in addition to those the other works are
Karg (1983), Singh ef al. (1989), Gupta (1987a,
1992, 1992a, 1995, 1995a, 1996), Mukherjee &
Singh (1993), Chatterjee & Gupta (1996), Gupta
& Chatterjee (1997), Singh (1994, 1995), Denmark
& Rather (1984, 1996), Rishi & Rather (1983,
1984) Rather (1984, 1985, 1986, 1987, 1989,
1999), Sadana et al. (1990), Gupta & Gupta
(1989), Dhooria (1990), Singh & Singh (1996),
Jagadish et al. (1995), Mathur er al. (1995),
Tagore & Putatunda (1995), Gupta & Chatterjee
(1999), Gupta (2000), Gupta (in press—from
Sikkim), Gupta & Chatterjee (in press—from
Mizoram) etc. Some of the other recent works in
this family are : Denmark & Kolodochka (1990),
Yoshida-Shaul & Chant (1991, 1997), Chant &
Yoshida-Shaul (1992a), Wu & Lan (1992),
Denmark er al. (1999), Schicha & Corpuz-Raros
(in press), etc.

Mites of the families Laelapidae and
Otopheidomenidae reported here as predators of
insect pests are not primarily plant inhabiting
groups. Laelapidae is a large family known to
occur in diverse habitats while Otopheidomenidae
is mainly an insect associated group. Similarly, the
oribatid mites belonging to families Galumnidae,
Mochlozetidac and Xylobatidae dealt with here as
predators of plant parasitic nematodes, are
primarily soil inhabiting groups. Therefore,
Historical review in respect of these five families
has not been included in this monograph for
brevity and also becausc it is out of scope of the
present work.



3. CLASSIFICATION, KEYS TO
ORDERS AND FAMILIES OF
PREDATORY MITES KNOWN TO
INHABIT PLANTS IN INDIA

CLASSIFICATION
Phylum ARTHROPODA
Sub Phylum CHELICERATA

Class ARACHNIDA
Sub Class ACARI

Key to orders of Subclass ACARI

known to inhabit plants in India (After

Meyer et al., 1973)

1. Palpal apotele represented by a tined seta,

situated near the inner basal angle of tarsus;
stigmata situated dorsal to coxae 1I-1V and
usually with elongated peritremes;
tritosternum usually with lacinie, tectum
present roofing gnathosama............ccc.oe....
.......................... Order MESOSTIGMATA

— Apotele completely absent on pedipalp,

stigmata never situated dorsal to coxae

2. Ambulacrum of legs comprising of a median

claw with a prominent pretarsus or an
associated membranous pad; or a stalked
sucker-like organ; chelicerae invariably
chelate; trichobothria never present on
idiosoma; stigma and tracheae absent ......
.................................. Order ASTIGMATA

(Family : ACARIDAE)

— Ambulacra of legs not like as above,

chelicerae chelate or variously modified
into piercing stylets or hook-like organs;
idiosoma with trichobothria, a respiratory
system usually present .........ccccceeeevennen. 3

. One pair of propodosomal trichobothria
almost invariably present comprising piliform,
clavate, barbed pseudostigmatid organ
arising from conical depressions
(pseudostigmata), chelicerae typically
chelate, dentate, pedipalps simple; tibia never
with distal claw, when present, the tracheal
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system opening externally in the acetabular
cavities of legs I and II, or in the form of
“prachytracheae” opening on the legs I and
Il or the pseudostigmata, idiosoma normal,

usually well sclerotized mites .........cceueuee.
..................... Order CRYPTOSTIGMATA

Propodosomal trichobothria, when present,
usually with conspicuous pseudostigmata,
chelicerae rarely chelate, dentate, pedipalps
of various forms, often tibia and tarsus of
pedipalp form thumb-claw complex, tracheae
when present open through paired stigmata
situated between chelicerae or on dorsal
surface of propodosoma, often sclerotized
mites of normal shape or idiosoma may be

vermiform with overlapping sclerites ........
............................. Order PROSTIGMATA

Order PROSTIGMATA

Key to the families of order

PROSTIGMATA known to inhabit plants

in India (After Meyer et al. 1973)

. Without a palpal thumb claw complex ....2

With a palpal thumb claw complex, in some
cases the claw may be small or obsolete, if
obsolete, it is replaced by a relatively long

. Rod-like solenidion on tarsus I usually lying

flush with tarsus in a specialised
membranous depression (ragidial organ);
anteriorly the propodosoma with a tubercle
bearing one pair of setae .. EUPODIDAE

. Rod-like solenidion on tarsus I erect,

arising from a small, circular membranous

. Cheliceral bases fused, or if not fused, not

capable of lateral scissors-like motion over
gnathosoma ...........ccueeeeennenn. TYDEIDAE

Chelicerae free, attached at base and free
to move scissors-like laterally across
gNAthoSOMA ......cecveevrieereecreecrercereereeeanees 4
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4.

With 2 pairs of genital suckers, the relatively
long palpi turned inward, distal segment
usually claw-like; free living ..........ccc.........
............................................ CUNAXIDAE

With 3 pairs of genital suckers; the relatively
long palpi elbow-like with distal setae; free
HVING coveeeereccrenceeeeneeees BDELLIDAE

. Body dorsally clothed with setae; larvae

heteromorphic .............. ERYTHRAEIDAE

Body setae relatively few, arranged in
transverse rows; larvae heteromorphic ... 6

. Chelicerae free, hinged at bases so that

they are capable of scissors like movement
in horizontal direction ......... ANYSTIDAE

Cheliceral bases fused or partly fused, with
needle-like movable chelae...................... 7

. Cheliceral bases closely fused with

gnathosoma and without indication of
suture; peritremes usually M-shaped, may
be present on gnathosoma.........................
....................................... CHEYLETIDAE

Cheliceral bases fused with each other but
not with gnathosoma, having suture
conspicuous; peritremes usually present on
anterior portion of propodosoma ............. 8

Body ovoid or nearly circular in shape,
flattened, with spiniform dorsal setae; legs
disproportionately long, stilt-like tactile seta
on genu of one or more legs, often ultra
long ..ccvevrieniiiiiene, CAMEROBIIDAE

(Neophyllobius)
Body globular, pyriform, not noticeably

flattened, longest leg not longer than length
of idiosoma, usually shorter ..................... 9

Dorsal plating absent or feebly developed,
cheliceral bases fused to form a stylophore,
which dorsally may bear the sinuous,
chambered peritremes or else the peritremes
reaching the chelicerae, free living ...........
................................ CALIGONELLIDAE

(Molothrognathus)

— Doral plating variable; peritremes not

10.

1.

reaching into chelicerae; cheliceral bases
independent or forming a stylophore...... 10

Chelicerae form a stylophore, coxae I1 and
III contiguous, free living.........cccecveennn.ne.
................................ RAPHIGNATHIDAE

Chelicerae generally independently movable
but may be adnate or stylophore like, in a
few genera coxae II and Il not contiguous;
legs I and II directed anteriorly, I1I and 1V
directed posteriorly ......... STIGMAEIDAE

Order CRYPTOSTIGMATA

Key to the families of order
CRYPTOSTIGMATA known to be

predating upon plant parasitic nematodes

in India

Pteromorphae movable; dorsosejugal suture
CONEIMUOUS ..eeeeireriireeeiieeiieeeieeesreeeeniee e 2

— Pteromorphae immovable; dorsosejugal

suture interrupted medially ............c..co.c.....
................................. MOCHLOZETIDAE

2. Pteromorphae auriculate or semicircular,

hinged, prodorsum with true lamellae .......
........................................ GALUMNIDAE

— Pteromorphae never auriculate, hinged,

prodorsum with true lamellae ....................
....................................... XYLOBATIDAE

Order MESOSTIGMATA
Key to the families of Order

MESOSTIGMATA known to inhabit
plants in India (After Krantz, 1978)

1.

Epigynial shield truncate or weakly convex
posteriorly and widely separated from anal
shield, sometimes abutting a broad ventral
shield (if epigynial plate rounded posteriorly.
then anal shield not triangular in shape),
free living, phoretic or parasitic on
arthropods, or phoretically associated with
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Epigynial shield round or pointed posteriorly,
usually widely separated from triangular
anal shield, assuming a flattened or
invaginated aspect posteriorly. Predators,
nidicoles, insect associated and ecto/endo

parasites of vertebrates; ..........ccccocevrrrnneenn.
............................ DERMANYSSOIDEA*

Chelicerae dentate or edentate, fixed digit
present, with 3 pairs of hypostomal setae in
nymphs and adults. Peritreme variously
produced, typically well developed and
elongate, occasionally absent. A
heterogeneous group comprising free living
forms, and facultative/obligate parasites ...
.......................................... LAELAPIDAE

. Deutonymphs and adults with less than 20

pairs of dorsal shield setae (if more than 20
pairs present then peritremes are absent or

tibia IV has 2 anterodorsal setae 2%—%1.

Free living or phoretic or parasitic on insects
................................ PHYTOSEOIDEA, 3

Deutonymphs and adults with more than 20
pairs of dorsal shield setae. Free living or
phoretically associated with arthropods or
birds ..ooveeiriei e ASCOIDEA*

Endopodol and exopodal elements generally
distinct (exopodal elements usually present
and fused with sternal shield, exceptions in
Arctoseiinae) endopodal elements usually
present and fused with sternal shield;
elongate dorsodistal tarsal setae present or
absent, if present then accompanied by a
median elongate or broadly rounded pulvillar

lobe; tibia I typically with 10 setae 2132,

Free living or phoretically associated with
insects or birds.............c........... ASCIDAE

. Fixed digit of chelicera absent or reduced

to less than 1/4 length of the movable digit.
Tritosternum commonly absent or reduceg
to a broad remnant. Anal opening terminal
(occasionally posteroventral in an anal shield.
Parasits of insects

......................................
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~ Fixed digit of chelicera normally developed,
subequal in length to movable digit,
tritosternum present. anal opening
subterminal, in ventrianal sheld. Free living,
aerial predators............. PHYTOSEIIDAE

4. SYSTEMATIC LIST OF PLANT
INHABITING PREDATORY MITES
OF INDIA

PART-I

Order 1. PROSTIGMATA
Family 1. ANYSTIDAE Oudemans

1. Anystis baccarum (Linnaeus.)

2. Anystis indica Gupta

3. Anystis nagalandensis Gupta

4. Anystis sp.

5. Tencateia kanthiensis Gupta

6. Iencateia sp.

7. Walzia darjeelingensis Gupta

8. Walzia indiana Smith-Meyer &
Ueckermann

9. Walzia sp.

Family 2. BDELLIDAE Duges
Subfamily 1. BDELLINAE Grandjean

10. Bdella khasyana Gupta
11. Bdella maldahensis Gupta
12. Bdella sp.

Subfamily 2. CYTINAE Grandjean

13. Cyta sp.

Subfamily 3. SPINIBDELLINAE Grandjean

14. Biscirus sp.
15. Spinibdella sp.

Subfamily 4. ODONTOSCIRINAE Grandjean

16. Bdellodes affinis Atyeo

17. Bdellodes angustifolius (Gupta)
18. Bdellodes atro (Gupta)

19. Bdellodes grandiflora Gupta
20. Bdellodes manipurensis Gupta
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21.
22,
23.

Bdellodes sp. nr. procincta Atyeo
Bdellodes spp.

Octobdellodes guajavae Chatterjee &
Gupta sp. nov.

Family 3. CALIGONELLIDAE Grandjean

24,

Molothrognathus leptostylus Summers &
Schlinger

Family 4. CAMEROBIIDAE McGregor

25.

Neophyllobius guajavae Chatterjee &
Gupta sp. nov.

Family 5. CHEYLETIDAE Leach

26.
27.
28.

29.
30.

31.
32.
33.
34,
35.
36.

37.
38.
39.
40.

Chelacaropsis moorei Baker

Cheletacarus gryphus Summers & Price

Cheletogenes ornatus (Canestrini &
Fanzago)

Cheletomimus sp.

Cheletonella summersi Chatterjee & Gupta,
Sp. nov.

Cheyletus eruditus (Schrank)

Cheyletus fortis Oudemans

Cheyletus malaccensis Oudemans

Cheyletus spp.

Eucheyletia reticulata Cunliffe

Grallacheles tulipi Chatterjee & Gupta,
Sp. nov.

Hemicheyletia bakeri (Ehara)
Hemicheyletia indica Gupta
Hemicheyletia sp.

Paracheyletia pyriformis (Banks)

Family 6. CUNAXIDAE Thor
Subfamily 1. CUNAXIINAE Oudemans

41.
42.
43.
44,
45.
46.
47.

Armascirus taurus (Kramer)
Cunaxa anacardae Gupta

Cunaxa bambusae Gupta & Ghosh
Cunaxa capreolus (Berlese)
Cunaxa crista Gupta

Cunaxa curassavica Gupta
Cunaxa cynodonae Gupta & Ghosh

48.
49.
50.
51.
52.
53.
54.
55.

Cunaxa mangiferae Gupta

Cunaxa myabunderensis Gupta & Ghosh
Cunaxa setirostris (Hermann)

Cunaxa womersleyi Baker & Hoffmann
Cunaxa spp.

Dactyloscirus bengalensis Gupta
Dactyloscirus machairodus (Oudemans)
Dactyloscirus sp.

Subfamily 2. CUNAXOIDINAE Den Heyden

56.
57.
58.

59.
60.
61.

Cunaxoides croceus (Koch)
Cunaxoides nicobarensis Gupta & Ghosh

Neocunaxoides andrei (Baker &
Hoffmann)

Neocunaxoides cerasoides Gupta
Neocunaxoides pradhani Gupta & Ghosh
Neocunaxoides sp.

Family 7. ERYTHRAEIDAE Robineau-Desvoidy
Subfamily 1. BALAUSTIINAE Southcott

62.

Balaustium sp.

Subfamily 2. CALLIDOSOMATIINAE Southcott

63.
64.
65.
66.
67.
68.

Abrolophus delhiensis Khot
Abrolophus ripicola Womersley
Abrolophus sp.

Sphaerolophus delhiensis Khot
Sphaerolophus gigas Khot
Sphaerolophus minutus Khot

Subfamily 3. ERYTHRAEINAE Southcott

69.
70.
71.
72.

Bochartia spp.

Erythraeus plumosus Khot
Paraerythraeus delhiensis Khot
Paraerythraeus serratociliatus Khot

Subfamily 4. LEPTINAE Southcott

73.
74.
75.
76.
77.

Leptus giganticus Khot
indicus Khot
Leptus poonaensis Khot

Leptus

Leptus samsungensis Gupta
Leptus sp.
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Family 8. EUPODIDAE Koch
78. Eupodes sigmodensis Strandtmann &
Goff

79. Eupodes spp.

Family 9. RAPHIGNATHIDAE Kramer
80. Exothorhis nadiaensis Chatterjee & Gupta,
Sp. nov.

81. Raphignathus darjeelingensis Chatterjee
& Gupta, sp. nov.

82. Raphignathus guajavae (Gupta)

Family 10. STIGMAEIDAE Oudemens

83. Agistemus aramatei Gupta

84. Agistemus edulis Gupta

85. Agistemus exsertus Gonzalez-Rodriguez

86. Agistemus flescheneri Summers

87. Agistemus gamblei Gupta

88. Agistemus garrulus Chaudhri et al.

89. Agistemus herbarius Kuznetzov &
Wainstein

90. Agistemus heterophylla Gupta

91. Agistemus hystrix Gupta

92. Agistemus industani Gonzalez-Rodriguez

93. Agistemus inflatus Meyer

94. Agistemus javanicum Gupta

95. Agistemus lakoocha Gupta

96. Agistemus macrommatus Gonzalez-
Rodriguez

91. Agistemus obscura Gupta

98. Agistemus terminalis (Quayle)

99. Agistemus unguiparvus Gonzalez

Rodriguez
100.

101. Cheylostigmacus  sp.
102. Eryngiopus coimbatorensis Gupta & David

103. Indostigmacus rangatensis Gupta & Ghosh
104.

105.
106.
107.

Agistemus spp.

Ledermuclieria parryorum Gupta
Ledermuclleria sp.

Zetzellia languida Gonzalez-Rodriguez
Zetzellia sp.
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Family 11. TYDEIDAE Kramer
108.
109.
110.

111. Parapronematus acaciae Baker

Lorryia africana Baker
Lorryia stricta Gupta
Paralorryia fodderi Gupta

112. Parapronematus cameliae Gupta

113. Parapronematus ferox Gupta

114. Parapronematus murshidabadensis Gupta
115. Parapronematus sp.

116.
117.

118. Pronematus fleschneri Baker

Pronematus sp. nr. anconai Baker

Pronematus elongatus Baker

119. Pronematus mcgregori Baker
120.
121. Pronematus ubiquitus (McGregor)
122.
123. Tydeus cumini Gupta
124.
125.
126.
127.

Pronematus sextoni Baker
Pronematus spp.

Tydeus gossabaensis Gupta
Tydeus ornamentalicus Gupta
Tydeus schusteri Andre & Naudo

Tydeus wallachi Gupta & Chatterjee
Sp. nov.

128. Tydeus spp.

Order II. ASTIGMATA
Family 12. ACARIDAE Ewing & Nesbitt
129. Caloglyphus sp.
130. Sancassania sp.

131. Tyrophagus putrescentiae (Schrank)

Order III. CRYPTOSTIGMATA
Family 13. GALUMNIDAE lJacot
132. Galumna flabellifera Hammer

Family 14. MOCHLOZETIDAE Grandjean

133. Unguizetes clavatus Aoki

Family 15. XYLOBATIDAE Balogh & Balogh

134. Xylobates seminudus Hammer
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PART-II

Order IV MESOSTIGMATA

Family 16 ASCIDAE Voigts & Oudemans

135.
136.
137.

138.
139.
140.
141.
142.

143.

144,
145.

Blattisocius tarsalis (Berlese)
Gamasellodes blcolor Berlese

Lasioseius bengalensis Chatterjee & Gupta,
Sp. nov.

Lasioseius mcgregori Chant
Lasioseius quadrisetosus Chant
Lasioseius terrestris Menon & Ghai
Lasioseius spp.

Melichares (Mclichares) fici Narayanan
& Ghai

Proctolaelaps pygmaeus (Muller)
Family 17 LAELAPIDAE Berlese

Hypoaspis calcuttaensis (Bhattacharyya)
Hypoaspis dubium Costa

Family 18 OTOPHEIDOMENIDAE Treat

146. Hemipteroseius indicus Krantz & Khot
Family 19 PHYTOSEIIDALI. Berlese

Subfamily ] AMBLYSEIINAE Muma

147. Amblyseius (Amblyseius) adhatodae Muma

148. A. (A.) aerialis (Muma)

149. A. (A.) channabasavannai Gupta & Daniel

150. 4. (A.) cucurbitae Rather

151. A. (A.) excelsus Chaudhri

152. A. (A.) hapoliensis Gupta

153. A. (A.) herbicolus (Chant)

154. A. (4.) indirae Gupta

155. A. (A.) kulini Gupta

156. A. (A.) largoensis (Muma)

157. A. (A.) mcmurtryi Muma

158. A. (A.) muraleedharani Gupta

159. A. (A.) neorykei Gupta

160. A. (4.) orientalis Ehara

161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172.
173.
174.
175.
176.
177.
178.
179.
180.
181.
182.
183.
184.
185.
186.
187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.

NN N N N NN N N N N N N N N N N NN N N N N N N N NN NN N

(A.) paraaerialis Muma

(A.) raoiellus Denmark & Muma
(A.) shoreae Gupta

(Asperoseius) heveae (Oudemans)
(A.) hyauliangensis Gupta

. (A.) nucifera (Gupta)

(Euseius) ahaioensis Gupta
(E.) alstoniae Gupta

. (E.) bambusae Ghai & Menon

(E.) coccineae Gupta

(E.) coccosocius Ghai & Menon
(E.) concordis (Chant)

(E.) delhiensis (Narayanan & Kaur)
(E.) eucalypti Ghai & Menon

(E.) finlandicus (Oudemans)

. (E.) insanus Khan & Chaudhri
. (E.) macrospatulatus Gupta

(E.) neococcineae Gupta
(E.) ovalis (Evans)

. (E.) pruni Gupta

(E.) rhododendronis Gupta

. (E.) sacchari Ghai & Menon
. (E.) scutalis Athias-Henriot

(E.) vignus (Rishi & Rather)

. (Neoseiulus) aceriae Gupta

. (N.) assamensis (Chant)

(N.) baraki Athias-Henriot
(N.) cucumeris (Oudemans)

(N.) cynodonae Gupta

. (N.) fallacis (Garman)

(N.) fraterculus Berlese

. (N.) imbricatus Corpuz-& Rimando

(N.) indicus (Narayanan & Kaur)

. (N.) longispinosus (Evans)

(N.) oahuensis Prasad
(N.) paspalivorus (Deheon)
(N.) rangatensis Gupta
(N.) reticulatus (Oudemans)



199.

200.
201.
202.
203.
204.
205.
206.

207.
208.
209.
210.
211.
212.
213.
214.

215.
216.
217.
218.
219.
220.
221.
222.
223.
224.
225.
226.
2217.
228.
229.
230.
231.
232.
233.

=

TS

SR A A A A A A

NOA A A A A A A A ANXNXXXAXMMA

(Paraphytoseius) multidentatus (Swirski
& Shechter)

(P) scleroticus Gupta & Ray

(Phytoscutella) salebrosus (Chant)

(Proprioseiopsis) arunachalensis Gupta

(P.) peltatus Van der Merwe
(P) synachattiensis Gupta

(Proprioseius) kumaonensis Gupta

(Typhlodromalus) chickmagalurensis

(T) chitradurgae Gupta
(T) eucalypticus (Gupta)
(T) ficusi Gupta

(T) jarooa Gupta

(T) kalimpongensis Gupta
(T) laaensis Gupta

(T.) lablabi Ghai & Menon

(T) mangiferae Chatterjee & Gupta,

(T.) manipurensis Gupta

(T) rosica Gupta

(T.) sorghumae Gupta
(Typhlodromips) arecae Gupta
(T) bangalorensis Karg

(T)) crotalariae Gupta

(T) eujeniae Gupta

(T) guajavae Gupta

(T) mangiferae Ghai & Menon
(T.) meghalayensis Gupta

(T) neocrotalariae (Gupta)
(T') neoghanii Gupta

(T) officinaria Gupta

(T') polyantheae Gupta

(T) potentillae (Garman)

(T) sapienticola Gupta

(T) sijiensis Gupta

(T) suknaensis Gupta

(T) syzygii Gupta

234

246
247
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. A. (T.) tetranychivorus (Gupta)
235.
236.
237.
238.
239.
240.
241.
242,
243,
244,
245,

Indoseiulus eharai Gupta

L. ghaiae Denmark & Kolodochka

I ricini (Ghai & Menon)

Iphiseius (Iphiseius) andamanicus Gupta
L. (1) hapoli Gupta

I (Trochoseius) bakeri Gupta
Paraamblyseius fragariae Gupta

P. mumai Gupta

Phytoseiulus persimilis Athias-Henriot
Platyseiella mumai Ray & Gupta
Okiseius himalayana Gupta

O. sikkimensis Gupta

O. yazuliensis Gupta

Subfamily2. PHYTOSEIINAE Berlese

248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266

267

268.

Indodromus meerutensis Ghai & Menon
Phytoseius (Pennaseius) kapuri Gupta
P. (P) minutus Narayanan et. al.

P. (P) namdaphaensis Gupta

P. (Phytoseius) bandipurensis Gupta

P. (P) brevicrinis Swirski & Shechter

P. (P) coheni Swirski & Shechter

P. (P) corniger Wainstein

P. (P) crinitus Swirski & Shechter

P. (P) domesticus Rather

P. (P) indicus Bhattacharyya

P. (P) intermedius Evans & Macfarlane
P. (P) jujuba Gupta

P. (P) macropilis (Banks)

P. (P.) macrosetosus Gupta

P. (P) maldahensis Gupta

P..(P) meyerae Gupta

P. (P) mixtus Chaudhri

P. (P) mizoramensis Gupta & Chatterjee,
Sp. hov.

P. (P) neocorniger Gupta
P. (P) neoferox Ehara & Bhandhufalck
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269:
270,
271.
272.
273,
274,
275,
276.

277.
278.
279.
280.
281.
282.
283.
284.
285.
286.
287.
288.
289.
290.
291.
292.
293.
294,
295.

296.
297.
298.
299.
300.
301.
302.
303.

P. (P) nipponicus Enara
P. (P) punjabensis Gupta

P. (P) rachelae Swirski & Shechter

P. (P) roseus Gupta
P. (P) rugosus Denmark

'R (P) swirskii Gupta

P. (P) wainsteini Gupta

Byphlodromus (Amblydromella)
arunachalensis Gupta

I (A.) bambusicolus Gupta

I (A.) bakeri (Garman)

T (A.) chrysanthemi Gupta

T (A.) dalii (Rather)

T (A.) darjeelingensis Gupta
T. (A.) denmarki (Rather)

T (A.) divergentis (Chaudhri et. al.)
T (A.) fleschneri Chant

T (A.) gopali Gupta

T (A.) himalayensis Gupta

I (A.) homalii Gupta

T (A.) kodaikanalensis Gupta
T (A.) mori Gupta

T (A.) nilgiriensis Gupta

T (A.) persicus Gupta

T (A.) rhenanus (Oudemans)
T. (A.) rhododendroni Gupta
T. (A.) sonprayagensis Gupta

T (A.) tarbateijamae (Denmark &
Daneshvar)

T (A.) umbratus (Chaudhri et al.)

I (A.) vinifera (Rather)

T (A.) zafari Chaudhri

T (Anthoseius) majumderi Gupta

T (Brethria) confusus Narayanan et al.

I’ (B.) roshanlali Narayanan & Ghai

T. (Clavidromus) neotransvaalensis Gupta

T (Orientiseius) channabasavannai Gupta

304.
305.
306.
307.
308.
309.
310.
311.

312.
313.
314.
315.
316.
317.
318.

T (O.) hadii Chaudhri

I (0.) manipurensis Gupta

I (0.) orissaensis Gupta

T (O.) pruni Gupta

I (O.) rickeri Chant

T (Paraseiulus) kuzini Wainstein
I’ (P) neosoleiger Gupta

I (Typhloctonus) celtis (Denmark &
Rather)

I (T) malvayai-Singh & Singh

T. (T) nesbitti Womersley

I (T) transitans Gupta

I (Byphlodromus) communis Gupta
T (T) garhwalicus Gupta

T (T) neorhenanus Gupta

I (T) sijiensis Gupta

Subfamily 3. GNORIMINAE Chaudhri

319.

Garhwalicus himalayensis Gupta & Ray

SYSTEMATIC ACCOUNT OF PLANT
INHABITING PREDATORY MITES OF

1936.

1960.

1970.
1977.

1982.

1987.

INDIA

Order [ PROSTIGMATA
1.Family ANYSTIDAE Oudemans

Anystidae Oudemans, 4Archiv fiir Naturges Chicltes
N F,5:364.

Anystidac, Meyer & Ryke, /. Ent. Soc. S. Afr, 23(1):
178.

Anystidae, Mcyer, Koedae, 13 : 32.

Anystidae, Naudo, Adnnalen Reeks in-8. Zoologische
Watenschappen, 230 : 290.

Anystidae, Lehman, Trans, Ent. Soc., 108:237.

Anystidac, Meyer & Ueckermann, Ent. AMem. Dep.
Agric. Wat. Suppl. Repb. S. Afi:, 68 : 1.

Diagnosis : According to Smith-Meyer &
Ueckermann (1987) these mites are long legged.
fast moving, predaceous in habit having radial legs.
[diosoma short or broad or longer than broad.
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Integument striated. Prodorsal shield may or may
not be present. Naso with a pair of sensilla normally
present on anterior margin of propodosoma. The
latter also bears 1 or 2 pairs of eyes. Chelicera with
hook-like chela distally and with 1 or 2 pairs of setae.
Palp tibia with 2 or 3 claws. Legtarsiend in 2 claws
which may be combed or toothed and also with
empodium which may be claw-like, brush-like or
bell-like. Genital suckers absent.

Type genus Anystis von Heyden, 1826

Key to the genera of ANYSTIDAE known to
occur on plants in India (After Meyer &
Ueckermann, 1987)

1 Prodorsal shield present, 2 pairs of setae present
posterolateral to the genital opening, each on
small platelet ........cceevevvenineiinnn, Anystis

— Prodorsal shield absent .........coocovvvviiinneenn... 2
2. Opisthosoma with 30-120 setae ..... Tencateia

— Opisthosoma with about 16 setae ........ Walzia

Genus 1. Anystis von Heyden

1826. Anystis von Heyden, lersuch einer Systematischen

Linteilung der Acariden, Isis, 19 : 609.

1936. Anystis, Oudemans, Archiv. fiir Naturgeschichtes N. F,
5:384.

1943, Anystis, Grandjean, Memoires du mus Nat. Hist.
Naturelle, 18(2) : 33-77.

1960.  Anystis, Meyer & Ryke, J. Ent. Soc. S. Afr, 23(1) :
179.

1977. Anystis, Naudo, Annalen in-8 Zoologische
Watenschappen, 290 : 291.

1987.  Anystis, Meyer & Ueckermann, Ent. Mem. Dep. Agric.

Wat. Suppl. Repb. S. Afr., 68 : 2.

Diagnosis : Body broad and short, prodorsal
shield kidney shaped, broader than long, 2 pairs of
eyes, palp tibia with 3 claws. Each chelicera with 2
setae. Posterior half of genital opening flanked with
2 plates, each with a seta; 4 pairs of setae present
on small platelets around anal opening,.
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Type Trombidium cornigerum Hermann, 1804

Key to the species of Anystis known to
inhabit plants in India

1. Opisthosoma with 6 pairs of setae..........cceueue.
............................................... nagalandensis

— Opisthosoma with more than 6 pairs of setae

...................................................................... 2
2. Opisthosoma with 8 pairs of setae..................
....................................................... baccarum
— Opisthosoma with 9 pairs of setae ....... indica

1. Anystis baccarum (Linnaeus) (Figs. 1-4)

1758. Acarus baccarum Linnaeus, Systema Naturae, 10th
d. 106.

1886-1893. Actineda baccarum, Stoll, Zoologia Arachnida
Acaridae (London); 45.

1905.  Anystis baccarum, Tragardh, Acariden aus Agypten und

dem Sudan, Part 11 : 63.

1926. Anystis baccarum, Vitzthum, Acari aus dem Nordichen

und Ostlichen Spanien Senckenbergiana, 8(1) : 35.

1933.  Anystis baccarum, Womersley, Proc. Roy. Soc. S. Aust.,

57:111.

1960. Anystis baccarum, Ryke & Meyer, Inst. Politecnico

Nacional Esuela nacional de ciencias Biologicas
Mexico, 568.

1960. Anystis baccarum, Meyer & Ryke, J. Ent. Soc. S. Afr.,

23:179.
1970.
1987.

Anystis baccarum, Meyer, Koedoe, 13 : 32.
Anystis baccarum, Meyer & Ueckermann, Ent, Mem.
Dep. Agric. Wat. Suppl. Repb. S. Afr:, 68 : 2-8.

1990. Anystis baccarum, Rishi, Abst. IV Nat. Symp. Acarology,

Calicut, p. 32-33.

1999.  Anystis baccarum, Dhooria. J. Acarology, 14 : 88-89.

Female : Body (including gnathosoma) 1020-
1502 long, 655-1117 wide. Naso on dorsum having
a sensilla. Propodosomal shield rounded anteriorly
and indented posteriorly, broader than long, with 2
pairs of long setae and a pair of sensilla, 2 pairs of
eyes present posterolateral to prodorsal shield.
Opisthosoma with 8 pairs of pilose setae. Ventrally,
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anogenital region with many short serrate setae; 1-
2 pairs of agenital setae present laterally to genital
opening on small platelets. Palp tibia on gnathosoma
with 3 claws, 4 small solenidia present on palp
tarsus. Chelicera with 2 setae. Subcapitulum with
10 pairs of ventral setae. Legs with setae present
dorsally. Leg tarsus terminates in 2 claws and
empodium. Leg claws with brush-like setae.
Solenidia present on tibia I -1l and genu I-II but
tarsus II devoid of solenidia.

Male : This is known from female only (Smith-
Meyer & Ueckermann, 1987).

Collection Records : In India, this species was
collected in Jammu & Kashmir on abandoned
orchard while in Punjab, it was recroded on
ornamental plant. Smith-Meyer & Ueckermann
(1987) recorded this species on over 100 plants.

Habitat : India : Abandoned orchard, ornamental
plant. Elsewhere : over 100 plants (Smith-Meyer
& Ueckermann, 1987).

Distribution : India (Jammu & Kashmir,
Punjab). Outside India : U.S.A., Australia, Europe,
Juan Fernandez Isl. (Close to Chile), St. Helena,
Faeroes Isl., Mexico, Japan, North and South Africa.

Remarks : This species has been reported to be
a predator of tetranychids in Jammu & Kashmir
(Rishi, 1990) and also on insects (Smith-Meyer &
Ueckermann, 1987). No information is available
from India about its bioecological aspects. Its rearing
is difficult due to its cannibalistic habit.

2. Anystis indica Gupta
(Figs. 5-10)

1992. Anystis indica Gupta, In : State Fauna Ser. 3. I'auna of
West Bengal, Part 3 : pp. 144-146.

Female : Dorsum striated. Naso with a pair of
sensilla. Prodorsal shield smooth, much wider than
-long, with 3 pairs of setae. One pair of eyes present
lateral to prodorsal shield; 9 pairs of setae on rest
part of -dorsum, all dorsal body setae serratc.

Ventrally anogenital region, covered with many
setae, all almost of equal length. Setae Ps 1-4 also
of equal length. No ventral setae on small platelets.
Palp tibia on gnathosoma with 3 strong claws.
Peritreme not discernible, chelicera as figured. All
leg segments bear many setae. Tarsus of each leg
terminates in 2 claws, empodium brush-like.

Male : Unknown.

Collection Records : This was described on
made in West Bengal on
Tabernaemontana coronaria.

collection

Habitat : Tabernaemontana coronaria.

Distribution : India (West Bengal).

3. Anystis nagalandensis Gupta
(Figs. 11-17)

1991. Anystis nagalandensis Gupta, Rec. Zool. Surv: India,
88 :235-236.

Female : Palp tibia on gnathosoma with 3 claws
(2 almost of same length, other one little smaller),
palp tarsus bears at least 15-16 long, thick setae
and short spine. Chelicera broad basally, narrowing
distally, movable chela hook-like, each chelicera with
2 setae dorsally and 6 setae ventrally. All legs
profusely covered with setae, leg tarsi with combed
claw. Dorsally naso on anterior margin of idiosoma
bearing a pair of sensilla. Propodosomal shield
trapezoidal bearing 3 pairs of setae. Two pairs of
eyes placed laterally, little posterior to 3rd coxal
bases. Area between naso and propodosomal plate
transversely striated. Apart from 3 pairs of setac,
there are 6 pairs of long setae present on dorsum.
Ventrally, setae on genital plate as figured.

Male : Unknown.

Collection Records : This species was
described from Nagaland collected on fern.

Habitar : Undet. fern.

Distribution : India (Nagaland).
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¥igs. 1-17 : Anystis baccarum (Linn.) (female) : 1. Dorsal view, 2. Palp, 3. Chelicera, 4. Dorsal seta. (ai‘tcr Smith-Meyer &
Ueckcrmanp, 1987); Anystis indica Gupta (female) : 5. Dorsal view, 6. Dorsal scta, 7. Palp, 8. Tarsus I, 9. Chelicera
10. A‘nogcnnal region. (after Gupta, 1992); Anystis nagalandensis Gupta (female) : 11. Dorsal view, 12. Chelicera, 13 Palp,
14. Tarsal appendage of leg, 15. Claw, 16. Anogenital region, 17-Naso. (after Gupta, 1991). o ’
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4. Anystis spp.

Contributions to

1981. Anystis sp., Gupta & Nahar. In :

Acarology in India, p. 10.
1983. Anystis sp., Mathur, Pranikee, 4 : 229-233.

Collection Records : This undetermined species
was recorded on ornamental plant in Bihar (Gupta
& Nabhar, 1981) and was found feeding upon Aphis
gossypii (Mathur, 1983). infesting cotton.

Habitat : Ornamental plant, cotton.
Distribution : India (Bihar, Haryana).

Remarks : Mathur (1983) recorded this as
feeding upon Aphis gossypii infesting cotton.

Genus 2. Tencateia Oudemans

1936. Tencateia Oudemans, Archiv fiir Naturgischichte N. F.,

5:422.

Tencateia, Smith-Meyer & Ueckermann, Ent. Mem.
Dep. Agric. Wat. Suppl. Repb. S. Afr., 68 : 8-10.

1987.

Diagnosis : This genus resembles Anystis von
Heyden and Walzia Oudemans in body shape, in
preence of 3 pairs of claws on palp tibia and in
having 2 pairs of eyes. The absence of
propodosomal shield makes this genus different

from the other two. Peritreme long, narrow and
reticulated, tarsi with brush-like setae and terminates
in 2 comb-like claws and empodium.

Type Tencateia besselingi Oudemans, 1936

5. Tencateia kanthiensis Gupta
(Figs. 18-23)

1992. Tencateia kanthiensis Gupta, In : State Fauna Ser. 3,
Fauna of West Bengal, Part-3, pp. 146-148.

Female : Dorsum : Naso transversely striated
with a pair of sensillae. Prodorsal shield with
unequal pair of setae (10 pairs on one side, 9 pairs
on another side). Two pairs of eyes present. Rest
of the dorsum with at least 25 pairs of setae, all
pointed and small. Venter : Palp tibia with 3 strong
spines, setation of palp tarsus as figured, 3 solenidia
present. Chelicera as figured.

Male : Unknown.

Collection Records : This mite was described
from West Bengal, collected on betel vine.

Habitat : Betel vine.

Distribution : India (West Bengal).

Figs. 18-23 : Tencateia Kanthiensis Gupta (female) : 18. Dorsal view, 19. Prodorsal shield, 20. Naso, 21. Palp, 22. Anogenital

region, 23. Chelicera. (after Gupta, 1992).
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6. Tencateia sp.

1989. Tencateia sp., Raut & Bhattacharya, In : Progress in
Acarology, 2 :191-194.

Collection Records : An undet. species of this
genus was reported on betel vine (Raut &
Bhattacharya, 1989).,

Habitat : Betel vine.
Distribution : India (West Bengal).

Remarks : Raut & Bhattacharya (1989)
reported this mite as effective predator of some
insect pests of betelvine, viz. Aleurocanthus
rugosa, Dialeurodes pallida, Tricentrus
gibbosulus, Membrothrips indicus, Zaniothrips
ricini, Mymarothrips garuda and Aroidothrips
longistylus in West Bengal. According to the
authors, population density was higher during March
and lower during August. The rainfall influenced
the population. This mite preyed upon eggs and
developing stages of betelvine insects stated above.
Experimental studies revealed that mites preferred
eggs of Membrothrips indicus most while
A. rugosa, D. pallida, A. longistylus, Z. ricini,
M. garuda and T. gibbosulus were next in order
of preference.
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Genus 3. Walzia Oudemans

1936. Walzia Oudemans, Archiv. fiir Naturgischichte, N. F.,
5:419.
1987. Wal=ia, Smith-Meyer & Ueckermann, Ent. Mem. Dep.

Agric. Wat. Suppl. Repb. S. Afr. 68 : 14. ’

Diagnosis : It is similar to Anystis von Heyden
but differs in that the prodorsal shield is absent. Setae
na, nb and sp located in the area where prodorsal
shield present in Anystis. Striae in this area finer
than those present in rest of the area of dorsum.

Type Actineda antiguensis Stoll.

Key to the species of Walzia known to
inhabit plants in India

1. Anal shield with 5 pairs of setae, naso smooth
.............................................. darjeelingensis

— Anal shield with 1-2 pairs of setae, naso dentate
........................................................... indiana

1. Walzia darjeelingensis Gupta
(Figs. 24-32)

Walzia darjeelingensis Gupta. In : State Fauna Ser. 3,
Fauna of West Bengal, Part 3, pp. 148.

1992.

In Press. Ialzia darjeelingensis, Gupta, In : State Fauna Ser.
9, Fauna of Sikkim.

Figs. 24-32 : Walzia darjeelingensis Gupta (female) : 24. Dorsal view. 25. Dorsal seta. 26. Naso, 27. Chelicera, 28. Palp,
29. Tarsus 1. 30. Tarsus 11, 31. Genital plate. 32. Peritreme. (alter Gupta, 1992).
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Female : Body 1718 long, 1015 wide. Dorsum
without shield, striation pattern transverse
posteriorly, longitudinal anteriorly, with 13 pairs of
setae, all long and finely serrate, Serration of setae
more prominent in the setae placed posteriorly than
in the setae placed anteriorly. Naso transversely
striated. Ventrally, genital plate with 5 pairs of setae,
anogenital setae 1 and 2 not on plates. In
gnathosoma, the palp as figured with 3 strong claws.
Peritreme and chelicera as figured. All legs covered
with pilose setae. Tarsus I and II each with
2 solenidia (1 long, 1 short), tibia I and II also with
1 long and 1 short solenidia. Tibia IIl and IV with
2 solenidia each.

Male : Unknown.

Collection Records : This species was
described on collection made from Darjeeling on
an undetermined plant. Later, it was also collected
from Sikkim on Dolichos lablab as well as on an
undetermined plant.

Habitat : Dolichos lablab, undet. plant.

Distribution : India (West Bengal, Sikkim).

Remarks : This species was observed in the field
in association with tetranychid mite ( Eotetranychus
sp.) but its feeding was not observed.

8. Walzia indiana Smith-Meyer & Ueckermann

(Figs. 33-37)
1987. Walzia indiana Smith-Meyer & Ueckermann, Ent. Mem.
Dep. Agric. Wat. Suppl. Repb. S. Afr., 68:14-16.
1995. Walzia indiana, Gupta, In : State Fauna Ser. 4, Fauna

of Meghalaya, Part 2, pp. 43.

Female : Body including gnathosoma 1348 long,
943 wide. Anterior margin of naso dentate. Body
setae finely pilose. Opisthosomal striation with
broad lobes. One pair of setae flank anal opening.
Anogenital setae 1-2 on small platelets. One
solenidion and 5 terminal setae present on palp
tarsus, 3 solenidia present on palp tibia. Chelicera
with 2 teeth and a terminal hook-like claw; 10 pairs
of setae present on subcapitulum. All legs dorsally
covered with pilose setae. one long and a minute

Figs. 33-37 : Walzia indiana Smith-Meyer & Ueckermann (female) : 33. Dorsal view, 34. Naso, 35. Chelicera. 36. Palp. 37, Tarsal

appendage. (after Smith-Meyer & Ueckermann, 1987).
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solenidia present each on tarsus I and II, while tibia
I and Il each with 3 solenidia.

Male : Body length including gnathosoma
809-1155, 597-905 wide. Palp tarsus with setae
expanded distally; 2 pairs of setae flank anal
opening.

Collection Records : This was described from
collection made on betel vine in West Bengal and
subsequently was also recorded on mulberry from
Meghalaya.

Habitat : Betel vine, Mulberry.
Distribution : India (Meghalaya, West Bengal).

Remarks : This was found to be feeding upon
eggs of coccids and alleurids infesting betel vine
and probably this mite will be a good biocontrolling
agent.

9. Walzia spp.

1979. Walzia sp.. Raut & Nandi, Bull. Ent., Ent. Soc. India.
1991. Walzia sp., Gupta. Rec. Zool. Surv. India, 88 : 237.
1995. Walzia sp., Gupta, In : State Fauna Ser. 4, Fauna of

Meghalaya, Part 2, pp. 43.

Collection Records . Some undetermined
species of Walzia were recorded on betel vine in
West Bengal and on palm in Meghalaya.

Habitat : Betel vine, palm.
Distribution : India (West Bengal, Meghalaya).

Remarks : In all probability, the Walzia sp.
reported by Raut & Nandi (1980) refers to Walzia
indiana but the latter one is a different species

which could not be identified due its damaged
condition.

2. Family BDELLIDAE Duges

1834, Bdellei Duges, Ann. Sci. Nat. 8(2) 1 (Zool.) : 21.

1959. Bdellidae, Meyer & Ryke, Ann. Mag. nat. Hist.,
(13)2:372.

1960. Bdellidae, Atyco. Univ. Kansas Sci. Bull., 40(8):370.
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1963. Bdellidae, Atyeo, Bull. Univ. Nebraska St. Mus., 4(8) :
120.

1976. Bdellidae, Wallace & Mahon, Acarologia, 18(1): 65.

1979. Bdcllidae, Chaudhri et al. Univ. Agr. Faisalabad,
p. 127.

1980. Bdellidae, Gupta & Ghosh, Rec. Zool. Surv. India, 77 -
201.

1985. Bdellidae, Gupta, Handbk. Plant Mites of India,
pp. 311.

1987. Bdellidae, Swift & Goff, Internat. J. Acarol., 13(1) :
29.

1991. Bdellidae, Gupta, Rec. Zool. Surv. India, 88(2) : 219.

Diagnosis : These mites are medium sized with
finely striated integument. Subcutaneous shields
may be present on propodosoma. Gnathosoma
cone-like, formed by elongate chelate chelicerae,
one or more setae present on chelicerae. Ventral
hypostome with 2, 6 or 7 pairs of venterolateral setae
and 2 pairs of setae on lateral lips. Palpi 5 segmented,
tracheal opening near cheliceral bases. Idiosoma
divided into propodosoma and hysterosoma; 4 dorsal
sensillae present on pseudostigmatid organ; 2, 4 or
5 eyes present. Legs 8 segmented and rayed pad-
like pulvillus. Genital tracheae, when present, well
developed.

Type Bdella Linnacus, 1758

General Morphological Characters of
Taxonomic Importance

Body distinguished into Gnathosoma (having
elongate chelate chelicerae), a ventral hypostome
and 2 geniculate palpi (chelicerae and hypostome
form cone-like structure) and propodosoma (having
2 anterior pair of legs, eyes and pseudostigmatid
organs) and hysterosoma, bearing posterior pair of
legs, anus and genitalia.

Gnathosoma : Palpus 6 segmented. Tibiotarsus
bearing apically one or two long tactile setae.
Tibiotarsus variable in length, may be expanded
distally or obliquely truncated at the apex or twice
as long as genu + telofemur or cylindrical or
apically rounded. In Odontoscirinae, end setae
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approximately equal in length, in Monotrichobdella,
there is a single apical seta. Chelicerae elongate
bearing movable chelae. Shape of chelicera, form
of chelicera and number of setae on chelicera are
used for generic separation. In Cyta, chelicerae
large, thick with masive chelae; Spinibdella has
narrow chela, needle-like. Number of setae on
venter of hypostome is important character for
separation of genera and their number may be 2, 6
or 7 pairs.

Propodosoma : Dorsum of propodosoma with
thickened integument which is most in
Odontoscirinae. Two pairs of sensillae present on
pseudostigmatid organ. In all the genera, except
Thoribdella, pseudostigmata are cup-like sockets
lined with concentric rings on small ridges. A pair
of median propodosomal seta is always present
between the posterior sensilla. Lateral
propodosomal seta may or may not be present.
Integumental striation form distinctive pattern. Eyes
are lateral or posterolateral to posterior sensilla,
normally 2 pairs are present (In one species of
Spinibdella, only one pair present). In addition to
lateral eyes, Cyta has 5th eye between anterior
sensilla.

Dorsal Hysterosoma : Dorsum of hysterosoma
has 5 transverse rows of setae as (1) internal and
external humerals, (2) internal dorsals, (3) internal
lumbrals, (4) internal and external sacrals and (5)
internal and external clunals. These setae vary in
different genera.

Anal Region : Posterior anal cleft is surrounded
by striae, the pattern may vary. Setae on anal region
are shorter, thinner and nude. One pair of posterior
paraanals may be present.

Genital Region : Two longitudinally striated
genital plates on venter of hypostome present
between anal cleft and coxae 1V. Each plate bears
genital setae, the number of which may vary in
different species. Paragenital setae present in area
surrounding genital plates. In Cytinae, unpaired seta
may be present immediately anterior to genital plate.

In male, penis is a thin, membranous structure
surrounded by loose membranous sheath.

Setae : Two types of setae, thick walled (tactile)
and thin walled (chemosensory setae- also called
solenidion) present. Solenidion may be inserted into
pits and those may be nude or pilose. Thin walled
setae are tapering or broadly rounded distally. In
Cyta, and in some species of Bdella and
Spinibdella, the long apical setae originate in deep
within the segment. Four sensillary setae are long,
tapering, inserted into pseudostigmatid organs.
Solid peg-like setae may be found on dorsolateral
rims of coxae I and II and in dorsolateal region of
hysterosomal bases.

Leg Chaetotaxy : Leg setae serve as important.
taxonomic characters. Legs normally have tactile
setae, sensory setae and peg-like setae. Besides,
duplex setae may occur on genu I-I1I. The number
of setae and types of setae vary in different species.
Pretarsal claws with laterally directed rays. Size of
claw and presence/absence of minute rays are of
taxonomic value.

Keys to Subfamilies of BDELLIDAE
known to inhabit plants in India
(After Atyeo, 1963)

1. Venter of hypostome with 6-7 pairs of strong
setae and 2 pairs of small adornal setae, without
well developed genital tracheae .................... 2

— Venter of hypostome with 2 pairs of strong setae
and 2 pairs of small adornal setae, with well
developed genital tracheae..........ccccoceee 3

2. Trichoboth absent on tibia Il, palpal tibiotarsus
expanded distally ....... BDELLINAEL (Bdella)

— Trichoboth present on tibia 11, palpal tibio-
tarsus cylindrical or elongated...........c.............
.................................... ODONTOSCIRINAE

3. Cheliceral bases normal to inflated, chela with
movable digit sickle shaped ........... CYTINAEL

— Chelicerae elongated, chela with digits reduced
....................................... SPINIBDELLINAE
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Subfamily 1. BDELLINAE Grandjean

1938. Bdcllinae Grandjean, Ann. Soc. Ent. France, 107 :
1-24.

1963. Bdcllinae, Atyeo, Bull. Univ. Nebraska St. Mus., 4(8) :
120.

1991. Bdellinae. Gupta. Rec. Zool. Surv. India, 88(2) : 220.

Diagnosis : Six pairs of ventral hysterosomal
setae, 4 pairs of trichoboth and undeveloped genital
tracheae and expanded palpal tibiotarsus, are the
characters by which this subfamily can be
distinguished. This subfamily is known by a single
genus Bdella.

Type Acarus longicornis Linnaeus, 1758

(by subsequent identification)

Genus 4. Bdella Latreille

1795. Bdella Latreille, Mag. encyclopedique ouj. Letter et Arts,
4:18.

1804. Scirus (Ciron) Hermann, Mem. Apt. Ouverge Couronne
en 1790, par la Societe de Hist nat. de Paris Hammer,
Stragbourg, p. 60.

1929. Bdellidium Oudemans, Ent. Ber. Ned. Ver., 7 : 449.

1937. Caenobdella Oudemans, Krit. Hist. Overzicht
Acarologie, 3C : 1227,

1960. Bdella, Atyeo, Univ. Kansas Sci. Bull., 40(8) : 372.

1963. Bdella, Atyeo, Bull. Univ. Nebraska St. Mus., 4(8) :
170.

1979.  Bdella, Chaudhriet al., Univ. Agri. Faisalabad, p. 130.

1987.  Bdella, Swift & Gof¥, Internat. J. Acarol., 13(1) : 29.

1991. Bdella, Gupta, Rec. Zool. Surv. India, 88 : 220.

1992.  Bdella, Gupta, In : State Fauna Ser. 3, Fauna of West
Bengal, Part 3, pp. 119.

Diagnosis Palp tibiotarsus truncate,

considerably shorter than palpal basifemur, subequal
end setae as long as or longer than palp femur.
normal to inflated chelicerae bearing 2 setae on
proximal 3/4 of their lengths, movable digit sickle
shaped on small chela; 4 pairs of eyes lateral to
unmodified pseudostigmatic organ.
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Type Acarus longicornis Linnaeus, 1758

Key to the species of Bdella inhabiting
plants in India

1. Hysterosoma with 7 pairs of setae including
humerals, palp tibiotarsus with § setae.............
................................................... maldahensis

— Hysterosoma with 9 pairs of setae including
humerals, palp tibiotarsus with 6 setae............
....................................................... khasyana

10. Bdella khasyana Gupta
(Figs.38-41)

1991. Bdella khasyana Gupta, Rec. Zool. Surv. India, 88 :

221.

Female : Suture between propodosoma and
hysterosoma absent. Two pairs of eyes present on
each side of propodosoma. Propodosoma with 4
pairs of setae, lateral propodosomal setae longer
than median propodosomal setae. Striation on
propodosoma mostly longitudinal, that on
hysterosoma mostly transverse in the region of
dorsocentral setae and longitudinal laterally.
Hysterosoma with 9 pairs of setae, all of
characteristic shape. Chelicera with longitudinal
striation, chela edentate, movable digit sickle shaped;
2 setae on chelicera. Palp with normal segmentation,
tibiotarsus with 6 setae, the end seta distinct; genu
with 4 setae; hypostome with 6 pairs of setae. Each
leg with claws and rayed empodium. Detailed leg
chaetotaxy not discernible.

Male : Unknown.

Collection Records : This species was
described on material collected on. Litsea
khasyana from Arunachal Pradesh.

Habitat : Litsea khasyana.
Distribution : India (Arunachal Pradesh).

Remarks : This mite was seen in association

with Brevipalpus sp. but its feeding on the latter
was not observed.
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11. Bdella maldahensis Gupta
(Figs. 42-47)

1992. Bdella maldahensis Gupta. In : State Fauna Ser. 3,

Fauna of West Bengal, Part 3, pp. 12.

1999. Bdella maldahensis, Gupta & Chatterjee, Sci & Cult.,

65:161.

~ Female : Body length including gnathosoma 622
long, 306 wide. Gnathosoma 183 long, palp
tibiotarsus 44 long with 2 long whip-like setae, dorsal
end seta 45 long, ventral end seta 100 long, with 1
erect seta and a solenidion, genu 18 long with setae,
telofemur 35 long with seta, basifemur 76 long with
5 setae; chelicera non-striate, 145 long, base inflated
with 2 pairs of setae. Hypostome ventrally with 6
pairs of setae, base striated. Dorsal propodosoma
with 5 pairs of setae, including 2 pairs of sensory
setae, anterior pair 83 long, posterior pair 100 long,
the former and the latter are 90 and 100 apart.
Anterior propodosomal seta 83 long, median
propodosomal seta 42 (tip almost trifurcate), lateral
propodosomal seta 51, first interphase- 78. Ventrally,
striation longitudinal between coxae II-1V,
interrupted with transverse striation. Tarsus ends
in a pair of claw, each with 10 rays. Tarsus I-89
long, tibia I-49 long, tibia 1I-31 long, tarsus I11-68
long, tibia IV-67 long, tarsus IV-89 long. Coxal setae
I-IV 4,4, 5, 2; tarsus | with 7 plumose ventral setae,
5 dorsal, 6 lateral setae, 2 blunt sensory setae; tibia
[ with 3 dorsal, 2 ventral, 3 lateral with 1 trichoboth;
tarsus V-5 dorsal, 2 lateral, 1 trichoboth and 1 peg-
like sensory seta; tibia [V- with 3 ventral, 4 lateral
and 2 dorsal setae.

Male : Unknown.

Collection Records : This species was
described from West Bengal collected on mango.

Habitat : Mango.
Distribution : India (West Bengal).

Remarks : This mite was collected in association
with mango bud mite, Aceria mangiferae. Actual
feeding was not observed.

12. Bdella spp.

1995. Bdella sp.. Mathur & Mathur, Abst. IV Nat. Symp.

Acarology, Calicut, p. 14.

Bdella sp., Chatterjee & Gupta, J. Beng. Nat. Hist.
Soc. (NS), 15(2) : 27.

1996.

Collection Records : Some undetermined
speices of Bdella were collected from West Bengal
and Haryana but their identities could not be
established due to damaged condition.

Distribution : India (West Bengal, Haryana).

Subfamily 2. CYTINAE Grandjean

1938. Cytinae Grandjean, 4nn. Soc. Ent. France, 107 :

1-124.

Cytinac, Meyer & Ryke, Ann. Mag. Nat. Hist., 13(2) :
37s.

Cytinae, Atyeo. Univ. Kansas Sci. Bull. 40: 416.

Cytinac, Atyeo, Bull. Univ. Nebraska St. Mus., 4(8) :
121.

1959.

1960.
1963.

Diagnosis : 1t is characterized by massive
chelae, striated integument and unpaired median
eye between the anterior sensillae, presence of 2
pairs of ventral hysterosomal setae, 3 pairs of
trichoboths, well developed genital treacheae;
truncate palpal tibiotarsus (longer than combined
lengths genu + telofemur), subequal end setae
longer than palpal femur;.2 pairs of setae on
chelicerae; unpaired seta present anterior to genital
flap.

Type Cyta von Heyden, 1826
Genus 5. Cyta von Heyden

1826. Cyta von Heyden, Isis, 19(6) : 608.

1836. Amonia Koch, Deutschilands Crustaceen Myriapoden
und. Archniden, IFasc. 5. No. 7.

1837. TroglobdellaOudemans, Kritisch llistorisch Overzicht
der : Acarologie, 3: 1228.

1842. Ammonia Koch, Ubersicht des Arachnidensystems von
C. L. Koch, 3:75.

1959. Cyta Meyer & Ryke, dnn. Mag. Nat. Hist., (13)2 :

377.
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1960. Cyta, Atyeo, Univ. Kansas Sci. Bull., 40 : 416.
1963. Cyta, Atyeo, Bull. Nebraska St. Mus., 4(8) : 121.

1987. Cyta. Swift & Goff, Internat. J. Acarol., 13(1): 36.

Diagnosis : Chelicerae thickened with massive
chela, median eye present between anterior sensilla.
Posterior sensilla widely separated and near lateral
margins of dorsal propodosoma; trichoboth, when
present, may be 1, 3 or nil.

Type Scirus latirostris Hermann, 1804
(by original designation)
13. Cyta SP.

1992, Cyta sp., Gupta In : Contributions to Acarological

Researches in [ndia, p. 440.

Collection Records : An undetermined species
of this genus was collected on Celtis sp. from
Arunachal Pradesh.

Habitat : Celltis sp.

Distribution : India (Arunachal Pradesh).

Subfamily 3 SPINIBDELLINAE Grandjean

1938. Spinibdellinae Grandjean, Ann. Soc. Ent. France, 107 :
1-24,

1959. Spinibdellinac, Mcyer & Ryke, Ann. Mag. Nat. Hist.
(13)2:381.

1960. Spinibdellinae, Atyeo, Univ. Kansas Sci. Bull., 40 :
423,

1963. Spinibdellinae, Atyeo, Bull. Univ. Nebraska St. Mus.,
4(8):172.

Diagnosis : Members of this subfamily have
elongated chelicerae, chela with reduced digit,
needle-like unpaired median seta, presence of 2
pairs of ventral hysterosomal setae, 4 pairs of
trichoboth, genital tracheae well developed, palpal
tibiotarsus truncate, shorter than combined length
of genu and telofemur as in Spinibdella or
cylindrical and longer than combined segments as
in Biscirus; dorsal propodosoma with/without
lateral propodosomal setae; 2 or 4 eyes present
lateral to unmodified pseudostigmatic organ.
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Type Spinibdella Thor, 1930.

Key to the genera of SPINIBDELLINAE
known to inhabit plants in India

1. Lateral propodosomal seta present, palpal
tibiotarsus expanded distally ........ Spinibdella

— Lateral propodosomal seta absent, palpal
tibiotarsus cylindrical, elongated with 2 long
apical Setae ......c.cceeevvvevirvienierienennes Biscirus

Genus 6. Biscirus Thor

Biscirus Thor, Ann. Mus. Leningrad, 27: 135.
Biscirus, Meyer & Ryke, Ann. Mag. Nat. Hist. (13)2 :
381.

Biscirus, Atyeo, Univ. Kansas Sci. Bull., 40 : 435.
Biscirus, Atyeo, Bull. Univ. Nebraska St. Mus., 4 (8):
171,

Biscirus, Chaudhri et al. Univ. Agri. Faisalabad,
p. 135.

1927.
1959.

1960.
1963.

1979.

Diagnosis . Palp tibiotarsus elongated,
cylindrical, end setae 2, cheliceral setae not
extended beyond tips of chelae, lateral propodosomal
setae absent, striation pattern not of specific nature.

Type Bdella silvatica Kramer, 1881
(by original designation)

14. Biscirus sp.

1992. Biscirus sp., Gupta, In : Contributions to Acarological
Researches in India, p. 440.

Collection Records : A damaged specimen
belonging to this genus was collected on Cleidion
sp. from Arunachal Pradesh.

Habitat : Cleidion sp.

Distribution . India (Arunachal Pradesh).

Genus 7. Spinibdella Thor

1930. Spinibdella Thor. Zool. Anz., 92(1) : 22.
1960. Spinibdella, Atyco, Univ. Kansas Sci. Bull., 40 : 424.

1963. Spinibdella, Atyeo, Bull. Univ. Nebraska St. Mus. 4(8) :
173.
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Figs. 38-50 : Bdella Khasyana Gupta (female) : 38. Dorsal view, 39. Dorsal seta, 40, Chelicera, 41. Paip. (after Gupta, 1991);
Bdella maldahensis Gupta (female) : 42. Dorsal view, 43. Chelicera, 44. Palp, 45. Hypostome, 46. Sensillum and pseudostigmatid
organ, 47. Genital region. (after Gupta,1992); Bdellodes affinis Atyeo (female) : 48. Palp, 49. Chelicera, 50. Ventral view of
gnathosoma. (after Atyeo, 1963).



1979. Spinibdella, Chaudhri et al., Univ. Agr. Faisalabad,

p. 133.
Spinibdella, Swift & GofT, Internat. J. Acarol., 13(1):
39.

1987.

Diagnosis : According to Atyeo (1960),
Spinibdella is related to Biscirus but it has a short
and truncated tibiotarsus and lateral propodosomal
setae present. Palp genu with 3-4 setae, basifemur
with more than 2 setae; Cheliceral setae minute or
of median length, distal setae not extends upto tip
of chelicera. Striation pattern on dorsum specific.

Type Spinibdella reducta Thor, 1930
(by original designation)
15. Spinibdella sp.

1983. Spinibdella sp., Gupta & Gupta, Abst. I All India Symp.
Acarology, Pune, p. 23.

Collection Records : An undertermined species
of this genus was collected in West Bengal.

Distribution : India (West Bengal).

Subfamily 4 ODONTOSCIRINAE Grandjean

1938. Odontoscirinae Grandjean, Ann. Soc. Ent. France, 107 :

1-24.

1959. Odontoscirinae, Meyer & Ryke, Ann. Mag. Nat. Hist.
13(2):378.

1960. Odontoscirinae, Atyeo, Univ. Kansas Sci. Bull., 40 :
385.

1963. Odontoscirinae, Atyeo, Bull Nebraska St. Mus., 4(8) :

122.

Diagnosis : Species of this subfamily can be
easily distinguished by presence of trichoboth on
tibia II; ventral hypostomal setae 6-7 pairs, 5 pairs
of trichoboth; genital tracheae absent; palpal
tibiotarsus cylindrical, usually as long as or longer
than basifemur; end seta equal or subequal, shorter
than palpal tibiotarsus; chelicerae normal or inflated;
movable digit sickle shaped; 4 eyes present laterally
or posterolaterally to modified or unmodified
posterior pseudostigmata.

(*Bdellodes sp. nr. procincta not included)

Memoirs of the Zoological Survey of India

Type Bdella virgulata C. & F., 1876

Key to the genera of ODONTOSCIRINAE
known to inhabit plants in India

1. Lateral propodosomal seta present .................
............................................... Octobdellodes

Genus 8. Bdellodes Oudemans

1937. Bdellodes Oudemans, Kritisch Historisch Overzicht der

Acarologie 3(C) : 1217.
Hoploscirus Thor, Zool. Anz., 119 : 43.

Bdellodes, Meyer & Ryke, Ann. Mag. Nat. Hist., (13)2 :
379.

Bdellodes, Atyeo, Univ. Kansas Sci. Bull., 40 : 412.
Bdellodes, Atyco, Bull Nebraska St. Mus., 4(8) : 124.
Bdellodes, Wallace & Mahon, Acarologia, 18 : 67.

Bdellodes, Gupta & Ghosh, Rec. Zool. Surv. India,
77 :201.

Bdellodes, Swift & Goff, Internat. J. Acarol., 13(1) :
32.

Bdellodes, Gupta, Rec. Zool. Surv. India, 88 : 224.

Bdellodes, Gupta, In : State Fauna Ser. 3, Fauna of
West Bengal, Part 3, pp. 121.

1937.
1959.

1960.
1963.
1976.
1980.

1987.

1991.
1992.

Diagnosis : According to Atyeo (1960),
Bdellodes is very close to Octobdellodes but lacks
the lateral propodosomal setae. Chelicerae normal
each bearing 1 or 2 setae, sickle shaped movable
digit longer than fixed digit and may be smooth,
flattened distally on the inner surface or with a single
tooth; posterior pseudostigmatic organ unmodified,
posterior sensilla longer than median propodosomal
setae; leg 1V shorter than leg I.

Type Scirus longirostris Hermann, 1804
(by original designation)

Key to the species of Bdellodes known to
inhabit plants in India*

1. Anteriorsensillaover 100 long....................... 2

— Anterior sensilla less than 100 long ............... 4
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.................................................... grandiflora
— Posterior sensillaless than 100 long .............. 3
3. Chelicerae with 2 setae ........... manipurensis

— Chelicera with 1 seta, hysterosomal setae
branched ......ccccoeeviiiiii affinis

4. Anterior and posterior sensilla of same length
.................................................. angustifolius

— Anterior sensillum longer, little less than 1/2 times
of posterior sensillum. .......ccccooevecinennnenne atro

16. Bdellodes affinis Atyeo
(Figs. 48-50)

1963. Bdellodes (Hoploscirus) affinis Atyeo. Bull. Univ.

Nebraska St. Mus., 4(8) : 185-187.

1980. Bdellodes (Hoploscirus) affinis, Gupta & Ghosh, Rec.

Zool. Surv. India, 77 : 201.

1985. Bdellodes (Iloploscirus) affinis, Gupta, [Handbk. Plant

Mites of India, p. 313.

2000. Bdellodes (Hoploscirus) affinis, Gupta. In : State Fauna

Ser. 7, Fauna of Tripura, Part 2, p.19.

Female : As per Atyeo (1963) length including
gnathosoma 1290. Gnathosoma- palp genu and
telofemur approximately of same length.
Measurements : Il 216, III 46, 1V 42, V 20, des
102, ves 96. Chelicera 345 long; anterior scta 141
long. Gnathosomal base and buccal cone striated
between vh. 1 and 2; remaining area non-striated.
Anterior sensilla 115 long, posterior sensilla 85 long,
median propodosomal seta with fine branching, 76
long, hysterosomal setae finely branched. Internal
humeral 72 long, external humeral 94 long. Genital
plate with 8 setae; preanal setae 2 pairs, paragenital
setae 3 pairs. Legs with each claw 5-7 lateral rays
and 1 row of minute rays; tibia I 96, tarsus I 207,
tibia I1 99, tarsus 11 208, coxal setae [-1V 4, 3, 4, 3;
basifemur I-1V 14, 13,9, 4; tibia IV 11 tactile setae;
trichoboth slightly less than 1/2 length.

Male : As in female.

Collection Records : In India, this species was
recorded from Andaman Isl. on Areca catechu and
also on an unidentified plant in Tripura.

Habitar : India : Areca catechu, unidentified
plant.

Distribution : India (Andaman & Nicobar Isl.,
Tripura). Outside India : Australia.

Remarks : It was found associated with
Oligonychus indicus infesting arecanut in
Andaman Isls.

17. Bdellodes angustifolius (Gupta)
(Figs. 51-53)

1991. Bdella angustifolius Gupta, Rec. Zool. Surv. India, 88 :
201.

Female : Body 1020 long, 525 wide. Palp with
striation, 3rd and 4th segments equal, Sth segment
cylindrical with a pair of long setae. Chelicera 51
long, a pair of setae present. Hysterosoma
transversely striated. Striation indistinct with 6 pairs
of setae. Dorsum of idiosoma striated, both anterior
and posterior sensilla 89 long, Median propodosomal
setae 85 long. Hysterosomal setae thick, pointed,
both external and internal humeral 80 long. Venter
of hypostome appears to be striated. Each genital
plate with 4 setae in linear arrangement. Legs with
claws having at least 5 rays. Coxal setal formula of
legs I-1V; 2, 2, 3, 3. Length of tarsus and tibia of
legs I-1V; 1-82, 78; 1I-156, 78; 111-170, 89; IV-172,
90. Tarsus III-IV with a trichoboth, tibia I, Il and
IV also with trichoboth; tibia 1, 1I, IV also with
sensory setae.

Male : Unknown.

Collection Records : This species was

described on material collected on Canthium
angustifolium in Manipur.

Habitat : Canthium angustifolium.

Distribution : India (Manipur).
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18. Bdellodes atro (Gupta)
(Figs. 54-56)
1991. Bdella atro Gupta. Rec. Zool. Surv. India, 88 : 220.

Female : Body 855 long, 358 wide. Propodosoma
and hysterosoma not separated by suture. Entire
dorsum finely striated. Propodosomal striation
transverse anteriorly and striation mostly longitudinal
posterior to that. Propodosoma with 2 pairs of
sensillae, anterior one 90 long, posterior one 70 long
and both are 78 apart. Median propodosomal seta
67 long. Hysterosomal setae 9 pairs, almost of same
length; internal humeral 76 long. Chelicerae longer
than palp femur, transversely striated. Ventral
idiosomal setae of moderate length, simple, pointed;
2 pairs of setae on each genital plate; preanal setae
1 pair. Each leg with 2 well developed claws and
empodium, each 5-7 rayed. Tibia I-112 long. 11-89
long, l1I-110 long, IV-112 long. Coxal setal formula :
3, 3, 3, 3. Chaetotaxy of other legs : trochanter : 5,
6, 5, ?; basifemur : 3, 3, 4, ?; telofemur: 3, 4, 3, ?;
genu : 4,3, 4,4, Palp cylindrical with 2 long setae.

Male : Unknown.

Collection Records : This was described on
material collected on Viburum atro in Arunachal
Pradesh.

Habitat : Viburnum atro.

Distribution : India (Arunachal Pradesh).

19. Bdellodes grandiflora Gupta
(Figs. 57-60)

1991.  Bdellodes grandiflora Gupta, Rec. zool. Surv. India
88 :224-225,

Female : Body 750 long, 270 wide.
Propodosomal striation not of superimposed type.
Anterior propodosomal sensory seta 123 long,
posterior sensory seta 134 long; median
propodosomal seta 124 long, quite thick. No suture
present between propodosoma and hysterosoma.
Striation pattern on propodosomal plate mostly
longitudinal and transverse anteriorly. Hysterosoma

Memoirs of the Zoological Survey of India

with 15 pairs of setae, all thick, appear to be weakly
barbed. Chelicera with 1 seta, both digits edentate.
Palp tibiotarsus long, cylindrical with 12 setae,
including 2 whip like setae measuring 189 and 299,
respectively; a thick seta present at tip; genu- 4
setae, telofemur- 1 seta. Hypostome ventrally with
6 pairs of setae. All legs with claws and rayed
pulvillus.

Male : Unknown.

Collection Records : This species was
described basing on material collected on
Thunbergia grandiflora from Arunachal Pradesh.

Habitat : Thunbergia grandiflora.
Distribution : India (Arunachal Pradesh).

Remarks : This species was associated in field
with tetranychids (Tetranychus sp.).

20. Bdellodes manipurensis Gupta
(Figs. 61-63)

1991. Bdellodes manipurensis Gupta, Rec. Zool. Surv. India.,
88:224.

Female : Body 663 long, 231 wide. No suture
between propodosoma and Hysterosoma.
Propodosomal striation transverse in mid-dorsal
region and longitudinal towards margin.
Propodosoma bears 4 pseudostigmata, each witha
long seta, anterior one 112 long, Hysterosomal setae
much longer (over 110 long). One median eye and
2 pairs of lateral eyes present on propodosoma.
Hysterosoma with 11 pairs of setae, posterior setae
longer than the distance between their bases.
Ventrally, hysterosoma with 4 pairs of setae,
measuring (from basal pair onwards) 27, 33, 45.
Hysterosoma longitudinally striated all through.
Chelicera little inflated at base, with 2 setae.
Movable digit sickle shaped. Pedipa!p basifemur
with 8 setae (5 dorsal, 3 ventral), telofemur-1 seta,
genu- 3 setae, tibiotarsus- 11 setae, end setae on
tibiotarsus subequal. All legs with paired claws and
rayed empodium.

Male : Unknown.
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Figs. 51-63 : Bdellodes angustifolius (Gupta) (female) : 51. Dorsal view, 52. Ventral view of gnathosoma, 53. Palp. (altcr Gupta,
1991); Bdellodes atro (Gupta) (female) : 54. Dorsal view, 55. Chelicera, 56. Palp. (after Gupta, 1991): Bdellodes grandiflora
Gupta (female) : 57. Dorsal view, 58. Ventral view of gnathosoma, 59. Chelicera, 60. Palp. (after Gupta, 1991): Bdellodes
manipurensis Gupta (female) : 61. Dorsal view, 62, Ventral view of gnathosoma, 63. Palp. (after Gupta, 1991).
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Collection Records : This mite was collected
on mango in Manipur.

Habitar : Mango.

Distribution : India (Manipur).

21. Bdellodes sp. nr. procincta Atyeo

Collection Records : A species closely akin to
Bdellodes procincta Atyeo, 1963, was collected
on Syzygium cumini from Andaman Isl. Most of
the legs of the specimen were broken and hence
specific determination was not possible.

Distribution : India (Andaman Isl.).

22. Bdellodes spp.

1980. Bdellodes (Bdellodes) sp., Gupta & Ghosh, Rec. Zool.
Surv. India, 17 : 202.

1992. Bdellodes sp., Gupta, In : Contributions to Acarological
Researches in India, p. 440.

1995. Bdellodes sp., Jagadish et al., Abst. V Nat. Symp.
Acarology, Bangalore, p. 17.

1997. Bdellodes sp., Gupta & Chatterjee, In : State Fauna

Ser. 6, Fauna of Delhi, p. 519.

In press. Bdellodes sp., Gupta, In : State Fauna Ser. 9, Fauna
of Sikkim.

Collection Records : Undermined species of
Bdellodes were recorded from Karnataka form
guava; from mango in Delhi, from Sikkim on an
undetermined plant and from Arunachal Pradesh
on undet. plant.

Distribution : India (Sikkim, Delhi, Karnataka,
Arunachal Pradesh).

Genus 9. Octobdellodes Atyeo

1960. Octobdellodes Atyeo. Univ. Kansas Sci. Bull., 40(8) :
407.

1962. Octobdellodes, Atyeo, J. Kansas Ent. Soc., 35 : 285.

Diagnosis : According to Atyeo (1960), this
genus is closely related to Bdellodes, but the
presence of lateral propodosomal setae, presence
of 6 or 7 pairs of hypostomal setae, seperate it from

Memoirs of the Zoological Survey of India

Bdellodes. Chelicera each with 2 setae, movable
digits smooth, longer than fixed digit. Posterior
pseudostigmatic organs unmodified; posterior
sensilla longer than median propodosomal seta.
Leg II shorter than leg I.

Type Octobdellodes hurdi Atyeo
(by original designation)

23. Octobdellodes guajavae Chatterjee &
Gupta, sp. nov
(Figs. 64-67)

Female : Body 806 long (from posterior tip of
body upto chelicera) width 379 (at the level of
external humeral); Body elongated, dorsal striation
as figured. Length of gnathosoma 180, palpus 185;
basifemur of palpus with 6 setae, telofemur with 1
seta, genu with 4 setae, tibiotarsus with 4 setae,
excluding 2 long terminal setae, des- 142 long, ves-
107 long. Measurements of palp segments :
basifemur- 37, telofemur- 32, genu- 21, tibiotarsus-
40, chelicera- 178, longitudinally striated, with 2 pairs
of setae, anterior one 43 long, posterior one 40 long,
Cheliceral digit approximately without teeth and
sickle shaped. Gnathosomal base transversely
striated as figured. Dorsal propodosoma- Striations
as figured. Anterior sensory seta appear to be
minutely barbed, 88 long, posterior sensory seta-
95 long. Lateral propodosomal seta- 43 long, median
propodosomal seta-47 long. Striation pattern
between median and lateral propodosoma as figured.
Region between propodosomal setae longitudinally
striated, 2 pairs of eyes both of same diameter.
Dorsal hysterosoma : Striation pattern as figured.
Measurements of setae; external humeral- 59,
internal humeral- 47, internal dorsal- 28, internal
sacral- 28, external sacral- 36; all the setae on dorsal
hysterosomal region are of characteristic shape as
indicated in figure and each one lies on small
platelets. Anal region : Anal setae- 33 long. Striation
pattern in the broader region transverse and medially
transverse. Each genital plate with 6 setae
paragenital setae 2 pairs. Legs- claws with 4-3
lateral rays. Measurements of leg segments : tibia-
I- 50, tarsus [- 71, tibia lI- 54, tarsus II- 66, tibia IlI-
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54, tarsus III- 83, tibia IV- 64, tarsus 1V- 78. The
number of tactile setae on different leg segments :
leg'I : trochanter- 4 setae (1 dorsal, 2 lateral, 1
ventral), basifemur- 2 setae (1 dorsal, 1 ventral),
telofemur- 6 setae (2 each on dorsal, ventral, lateral),
posterior lateral seta longest and slightly blunt. Genu
with 1 trichoboth, 3 ventral, 5 dorsal, 2 posterior
lateral setae. Tibiotarsus with 20 setae 6 dorsal, 3
posterior lateral, 2 anterior lateral, 4 anterior setae
and 5 ventral setae. All the segments transversely
striated. Leg II : trochanter- 3 dorsal, 3 lateral, 2
ventral setae. basifemur- 3 dorsal, 2 lateral and 2
ventral setae. Telofemur- 4 dorsal, 2 lateral, 2
ventral. Genu- 5 dorsal, 3 lateral, 3 ventral.
Tibiotarsus- 2 trichoboth, 4 dorsal, 8 lateral, 3 ventral,
4 anteromost setae. Leg III : tibiotarsus with 1
trichoboth. Leg IV : genu and tibiotarsus with
trichoboth éach, basifemur with 1 multiforked seta,
while telofemur with 2 such setae, empodial claws
well developed, with leaf-like empodium having
marginal rays. All leg segments transversely striated.

Male : Unknown.

Holotype : Female, India, West Bengal, Kalyani,
ex Psidium guajava, 15.10.1995 (coll. K.
Chatterjee).

Remarks : This new species differs from
Octobdellodes hurdi (Atyeo, 1960) in having
barbed lateral propodosomal seta in comparison to
nude and smooth lateral propodosomal setae in this
new species. Also the dorsal hysterosomal setae in
the new species are with serrated tips, not met with
in O. hurdi. Besides, genital plate of the new species
has 6 setae as compared to 7 setae in O. hurdi.

3. Family CALIGONELLIDAE Grandjean

1944, Caligoncllidac Grandjean, Arch. Sci. Phys. Nat., 26(5) :

103-113.

1955.  Caligonellidae, Summers & Schlinger, Hilgardia, 23 :

541.

1968. Caligonellidac, Smiley & Moser, Proc. ent. Soc. Wash.,

70(4) : 309.
1979.  Caligoncllidac, Chaudhri et al., Univ. Agr., Faisalabad,

p. 139.
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1985. Caligonellidae, Sepasagsarian, Z. Angew. Zool., T2:439.

1990. Caligonellidae, Sepasaosarian, Entomol. Mit. Zool. Mus.
Hamburg, Bd. 10 : 75.

Diagnosis : Relatively small mite, free living,
reddish, cheliceral basal segments fused with each
other in mid line forming a conical stylophore. Palp
5 segmented. Palp tarsus as long as tibial claw,
slender, cylindrical, arising from distal half of palp
tibia with specialised seta present apically. Idiosomal
integument finely striated or with dorsal plates. Eyes
0-2 paired. Coxae I and II & III & IV forming two
groups. Pretarsus with 2 claws having tenent haris.

Type Caligonella Berlese, 1910

Genus 10. Molothrognathus

Summers & Schlinger

1955. Molothrognathus Summers & Schlinger, Hilgardia, 23 :
543.

1985. Molothrognathus, Sepasgosarian, Z. Angew. Zool., 72 :
441.

2000. Molothrognathus, Gupta, In : State Fauna Ser 7, Fauna

of Tripura, Part-2.

Diagnosis : Soft bodied, small mite, no dorsal
plate, eyes 2 paired. Stylophore conical, deeply cleft
in front, peritreme confined to stylophore. Palp genu
with 1 pair of acicular setae. Palp tarsus not longer
than tibial claw, with claviform sensillum on distal
third, 3 acicular setae and a crown of 4 specialised
setae on apex. Gnathosomal venter with 1 pair of
setae.

Type Molothrognathus leptostylus
Summers & Schlinger
(by original designation)

24. Molothrognathus leptostylus
Summers & Schlinger
(Figs. 68-71)

1955. Molothrognathus leptostylus Summers & Schlinger,
Hilgardia, 23(12) : 543.
1974, Molothrognathus leptostylus, Chaudhri et al., Univ. Agr.

Sci. Layllpup. Pakistan, p. 184.
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1985. Molothrognathus leptostylus, Sepasgosarian, Z. Angew.
Zool., 72 : 453.

2000. Molothrognathus leptostylus, Gupta. In : State Fauna
Ser. 7, Fauna of Tripura, Part 2, p. 19.

Female : Body 300 long, 180 wide. Stylophore
gonical with a cleft at the mid-line. Peritreme with
5 segments on each side. Palp 5 segmented, tarsal
tip extends beyond rostrum, setae on femur-1 seta,
genu- | seta, tibia- 3 seta, tibial claw longer than
length of tarsus with 7 setae. Eyes 2 paired.
Longitudinal striation present on idiosoma upto little
beyond 4th leg and thereafter transversely striated.
Dorsal setae 11 pairs (including a pair of humeral),
all setae short and simple. Ventral striations
longitudinal upto little beyond 4th leg and irregular
caudally. Leg I- 190, II- 150, ITI- 150, IV- 192. Coxal
setal formula: 3,1, 1, 1, trochanter: 1,1, 1, 1; femora
:2,2,2,2;genu: S, 4,2, 1; tibia and tarsus I and I1
each with a peg-like seta.

Male : Summers & Schlinger (1955) described
the male in detail.

Collection Records : This mite was described
on material collected from California on almond
bark as well as on pine leaf mould. From Pakistan,

it was collected on Punica granatum while in India,
it was collected from Tripura on bamboo.

Habitat : India : Bamboo. Outside India : Punica
granatum, almond bark.

Distribution : India (Tripura), Pakistan, U.S.A.

4. Family CAMEROBIIDAE McGregor

1950. Camerobiidae McGregor, Bull. Southern Calif. Acad.

Sci. 49 : 55.
Camerobiidae, Meyer, South Afr: J. Agr. Sci., 5:411.
Camerobiidae, Richard, N. Z. J. Agr. Res., 5:95.

Camerobiidae, Soliman & Zaher, Bull Soc. Ent. Egypt.
51:27-30.

Camerobiidae, DeLeon, In : Some mites of Caribbean
area, Kansas, p. 66.

1962.
1962.
1967.

1967.

1968. Neophyllobidae Smiley & Moser, Proc. ent. Soc. Wash.,

70(4) : 309.
Camerobiidae, Bolland, Ent. Ber, 43:42.
Camerobiidae, Eyndhoven, Ent. Ber., 43:25-28.

Camerobiidae, Sepasgosarian, Z. Angew. Zool. 72:442.

1983.
1983.
1985.

Diagnosis : Members of this family have long
stilted legs, weak palpi in ventrally directed
gnathosoma having looped peritremes

Figs. 68-71 : Molothrognathus leptostylus Summers & Schlinger (female) @ 68. Dorsal view, 69. Palp, 70. Dorsal view of
stylophore, 71. Venter of idiosoma. (after Summers & Schlinger, 1955).
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Genus 11. Neophyllobius Berlese
1950. Neophyllobius McGregor, Bull. Southern Calif. Acad.
Sci. 49 : 55-70.
1955. Neophyllobius, Summers & Schlinger, Hilgardia,
23(12) : 549.

Diagnosis : According to McGregor (1950),
these mites are short, slender, without strong talon-
like claw on penultimate segment of palp, but with
2 or more hairs, one of which may be blade-like.

Type Neophyllobius elegans Berlese

25. Neophyllobius guajavae

Chatterjee & Gupta, sp. nov
(Figs. 72-77)

Female : 1diosoma 240 long, 178 wide. Leg I-
261 long, leg II- 249 long, leg IlI- not clearly
discernible, leg IV- 190 long; legs are much longer
than length of body. Dorsum with 15 pairs of setae,
mostly long, thick and serrate (serration not shown
in figure). Striation pattern on dorsum as indicated,
striation lacking at the bases of dorsal setae; most
of the setae longer than distance between their
bases and those of the following setae; average
length being 40-54, borne on tubercles. Six pairs of
setae present on dorsomedian series, 8 pairs on
dorsolateral series and 1 pair on submedian series
and their relative positions as indicated in the
illustration. Leg chaetotaxy not adequately
discernible because of position legs. Each tarsus
has well developed hook-like claws and empodium,
many setae on leg segments thick and minutely
serrate and of diverse types; tenent haris present
as usually on empodium, tarsi swollen and
transversely striated. Chelicera with fine needle-
like chela. Palp as illustrated.

Male : Unknown.

Holotype : Female, India : West Bengal, Kalyani,
ex Psidium guajava, 26.4.1995.

Remarks : This is the first record of the genus
from India. This species bears resemblance with
Neophyllobius natalensis Meyer & Ryke (1959)
but differs in (i) dorsum having 15 pairs of setae
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instead of 17 pairs as in natalensis, (ii) dorsum with
setae bearing sclerotized area being more prominent
in natalensis and less so in this new species, (iii) in
leg and palp chaetotaxy. The live mite was bright
red and was collected from the margin on the ventral
surface of the leaf. In field, this mite was collected
in association with Brevipalpus phoenicis though
its feeding upon it was not observed.

5.Family CHEYLETIDAE Leach

1815.
1949.

Cheyletidae Leach, Tirans. Linn. Soc. Lond., 11:399.

Cheyletidae, Baker, Proc. U.S. Nat. Mus., 99(3238) :
267.

Cheylctidae, Lawrence, Ann. Nat. Mus., 13(1) : 65-67.
Cheyletidae, Beer, Univ. Kansas Sci. Bull., 38(5) : 395.

Cheylctidae, Meyer & Ryke, J. Ent. Soc. S. Afr., 23(1):
188.

Cheyletidae, Volgin, Parazitol. Sbornik, 20 : 248-256.
Cheyletidae, DeLeon, Fla. Ent., 45(3) : 129-137.

1954.
1956.
1960.

1961.
1963.

1966. Cheyletidae, Meyer & Rodriguez, Garcia De Orta,

13(2):24.

Cheyletidae, Volgin, Operedel. Fauna SSR, 101 : 1-432.
Cheyletidae, Smiley, Proc. ent. Soc. Wash., T2(2):229.
Cheyletidae, Meyer, Koedoe, 13 : 32.

Cheyletidae, Summers & Price, Univ. Calif. Pub. Ent.,
61:1-153.

1969.
1970.
1970.
1970.

1973. Cheyletidae, Meyer et al, Ent. Mem. Dep. Agr. Tech.

Serv, 29 : 13.

-Cheyletidae, Qayyum & Chaudhri, Pak. J. Zool., 9(1) :
71-77.

1977a. Cheyletidae, Qayyum & Chaudbhri, Pak. J. Zool., 9(1) :
87-97.

1977b. Cheyletidae, Qayyum & Chaudhri, Pak. J. Agric. Sci.,
14(2-3): 110-114.

1977.

1979. Cheylctidae, Qayyum & Chaudhri, Pak. J. Zool., 11(1) :
167-172.

1979a. Cheyletidae, Qayyum & Chaudhri, Pak. J. Ent., 11(1) :
9-12.

1979b. Cheyletidae, Chaudhri et al. Univ. Agri. Faisalabad,
p. 147.

1984. Cheyletidac, Smiley, Internat. J. Acarol., 10(4) : 239.

1985. Chcyletidac, Chaudhri & Akbar, Univ. Agri.

Faisalabad, p. 1-313.
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Neophyllobius guajavae Chatterjee & Gupta sp. nov. (female) : 72. Dorsal view, 73. Palp, 74. Tarsus of leg I,

75. Tarsus of leg II, 76. Tarsus of leg 111, 77. Tarsus of leg I'V.

Figs. 72-77
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1985. Cheyletidae, Gupta, Handbk. Plant Mitcs of India,
p. 297.

Cheyletidae, Gupta, In : State Fauna Ser: 3, Fauna of
West Bengal, Part 3, p. 148-149.

Cheyletidae, Gupta & Chatterjce, In: State Fauna Ser.
6, Fauna of Delhi, p. 516-517.

1992.

1997.

Diagnosis : Mostly predaceous mites. Presence
of palpal thumb claw complex, presence of
peritreme which is M-shaped, cheliceral bases fused
with gnathosoma to form rigid gnathosomal unit,
movable chela stylet like. Larva homomorphic. The
forward and downward movement of the two
opposed palp produces a powerful raptorial
mechanism in the predatory species. Palp tarsus
with 1 or 2 each of comb and sickle -like setae
present only on free living forms. Body setae in
different genera vary, often strong, may be simple,
cloud-like, stag horn-like, palmate, pectinate, fan-
like, lanceolate, etc. The number and size of dorsal
plates, nature of tarsal claws, number of teeth on
palp claw, nature of sensilla on palp tarsus and
structure of peritreme vary in different genera and
all these serve as important characters in separating
genera. The extent and configuration of protegmen
highly vary and are important taxonomic characters.
The other characters of taxonomic value are number
and size of dorsal plates, nature of tarsal claws,
number of sensilla on palp tarsus and peritreme
structure.

These mites feed other microarthropods such
as acarid mites, collembolans, etc. They are also
abundant in granaries, litter, top soil, under bark,
foliage (feed upon mites/insects) and may be in nests
of birds and mammals.

Type Cheyletus Latreille, 1796

Key to the genera of CHEYLETIDAE
known to inhabit plants in India

1. Alltarsi with paired claws ...........cc.ccocuvene... 2
— One or more tarsi without paired claws ..........

................................................. Cheletogenes
2. Eyenotevident .............cooovvcvvvioeercirenannnn 3

— One pair of eyes present............cccocvvvnnenn.n. 5
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3. With 2 well developed comb-like setae on palp
ATSUS ..ooeeiiiniiicienieee e Cheletonella

— With 1 or no comb-like setae on palp tarsus ...

...................................................................... 4

4. Setae on margins of dorsal plates acicular,
fusiform or narrow, spatulate, comparatively
barbed, no fan shaped anal setae, dorsomedian
setae when present, few in numbers, tiny and
simple in structure ............ccoeevenne. Cheyletus

— Setae on margins of dorsal plates broadly
spatulate or fan shaped, dorsomedian setae
numerous, conspicuous, gently modified .........
.................................................... Eucheyletia

5. Dorsal plating on idiosoma weakly developed
Or absent .......cccceeeeueerveenieenes Chelacaropsis

— Dorsal plating represented by 1 or more well
defined sclerites ........cccovevverienvciciiicciieinenne. 6

6. Dorsal plating of hysterosoma consists of 1 pair
of sclerites, partly covering metapodosoma.....
Cheletomimus

................................................

— Dorsal plating of hysterosoma with single
median plate or without plates of significant

7. Marginal setae of propodosoma heteromorphic,
those in front of eyes broad, flabellate, those
behind eyes long, narrow, strap-like ................

.................................................. Grallacheles
— Marginal setae of propodosoma similar to each
other in size and shape ...........ccccoovevvecveencnne 8

8. Median dorsal plate absent on hysterosoma ...
................................................. Cheletacarus

— Median dorsal plate present on hysterosoma ..

......................................................................

9. Pedicel of tarsus I stubby, much shorter than
setae arising on it; claws on tarsus | exceptionally
small, barely perceptible, mesal paraterminal
sensillum of tarsus 1 solenidiform, at least half
as long as ad-dorsal seta of corresponding side
................................................ Paracheyletia
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— Pedicel of tarsus I normal, about as long as any
seta arising on it, claws on tarsus I smaller than
those on tarsus Il but not difficult to discern,
mesal paraterminal sensillum of tarsus [ setiform
not appreciably overhanging tips of claws ......

................................................ Hemicheyletia

Genus 12. Chelacaropsis Baker

1949. Chelacaropsis Baker. Proc. U.S. Nat. Mus., 99(3238) :
315.

1970. Chelacaropsis, Summers & Price, Univ. Calif. Pub.
Ent., 61 :65.

1977. Chelacaropsis, Corpuz Raros & Sotto, Kalikasan
Philip. J. Biol., 6(2) : 150.

1978. Chelacaropsis, Gupta & Chottapadhyay, Indian J.
Acar, 3 :77-86.

1986. Chelacaropsis, Lekprayoon & Smiley, Internat. J.

Acarol., 12(2) : 69.

Diagnosis : Baker (1949) erected this genus to
accommodate a species akin to Acaropsis but
having no dorsal plates. Palp tarsus with only one
comb-like seta. Eyes present. Dorsal body setae
broadly clavate, serrate.

Type Chelacaropsis moorei Baker, 1949
(by original designation)

26. Chelacaropsis moorei Baker
(Figs. 78-84)

1949. Chelacaroosis moorei Baker, Proc. U. S. Nat. Mus.,

99(3238):315-316.

1980. Chelacaropsis moorei, Gupta& Ghosh, Rec. zool. Surv.

India, 77 : 202.

1986. Chelacaropsis moorei, Lekprayoon & Smiley, Internat.

J. Acarol., 12(2) : 69-73.

Female : Body 480 long, 245 wide. Distal part
of gnathosoma cone shaped. Rostrum with 1 dorsal
and 1 ventral setae. Tegmen and protegmen without
longitudinal rod-like striae. Peritreme with 6-7
segments, 3 teeth on palp claw. Palp tarsus with
2 sickle and 1 comb-like setae with 11-13 teeth.
Palp genu with 1 simple seta, 1 long spiculate seta

on palp femur. Propodosomal shield subtriangular
with setae subequal and capitate. No shield on
hysterosoma, Ventrally simple setae on
propodosoma and hysterosoma. Coxal setal
formula of legs 2, 1, 2, 2; trochanter- 1, 1, 2, 1;
femur-2,2,2, 1; genu- 1 +2 solenidia; 2, 2, 2; tarsi-
9 + 1 solenidion, 7 + 1 solenidion, 7, 7.

Male : Lekprayoon & Smiley (1986) described
it.

Collection Records : This species was originally
described on the basis of specimens collected on
Glaucomys volans querecti from Florida and
Allium sativum from Thailand. In India, it has been

recorded from nests of Ploceus manyar flaviceps
in West Bengal and on paddy in Andaman Isl.

Habitat : India : Paddy, nest of P. m. flaviceps.
Elsewhere : Glaucomys vqlans querecti, Allium
sativum.

Distribution : India (West Bengal, Andaman
& Nicobar Isl.), Thailand, U.S.A.

Remarks : In Thailand, this species was collected
in association with Aceria tulipae infesting garlic.
In India, it was found associated with
Schizotetranychus sp. infesting paddy.

Genus 13. Cheletacarus Volgin

1961. Cheletacarus Volgin, Akad. Nauk. SSR Zool. Inst.
Parazitol Shornik, 20 : 248.
1970. Cheletacarus, Summers & Price, Univ. Calif. Pub. Ent.,

61 : 36.

Diagnosis : Teeth on palp claw present on
greater part of mesal region. Palp tarsus with 2
comb-like and 2 sickle-like setae. Protegmen
extends far in front of peritreme. Peritreme inverted
U-shaped, rearwardly directed, arms comprise of
9 short overlapping lines. Dorsum covered with 1
large thin shield and several small plates, one for
each seta. Eyes one paird, inconspicuous. Dorsal
body setae spatulate or fan shaped, all of similar
form. All tarsi with claws. Solenidion w very long,
no guard seta present.
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Figs. 78-84 : Chelacaropsis moorei Baker (female) : 78. Dorsal view, 79. Gnathosoma, 80. Venter of idiosoma 81. Leg I,
82. Leg Il 83. Leg 111, 84, Leg 1V. (after Lekprayoon & Smiley, 1986)



GUPTA : A monograph on plant inhabiting predatory mites (Part 1) 43

Type Cheletacarus raptor Volgin, 1961
(by original designation)

27. Cheletacarus gryphus Summers & Price
(Figs. 85-88)

Cheletacarus gryphus Summers & Price, Univ. Callf.
Pub. Ent., 61 : 36.

Cheletacarus gryphus, Mathur & Mathur, Abst. V Nat.
Symp. Acarology, Bangalore, p. 13-14.

1970.

1955.

Female : Accordi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>