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Claim of originality and contribution to knowledge

This is the first comprehensive study of the
phytoseiid mites of Peshawar‘Region. Out of -9
recorded species 18 are new to the Science. The
relationship of various species of mites have
been analysed and synthesized in the phenograms

for each genus.




ABSTRACT

Mites of the Family Phytoseiidae (Acari) were
collected from different host plants and localities in
Peshawuar, Mardon, Dargai, Mingora, Dir‘and Chitral. They
vere mounted on microscopic slides in Hoyer's medium.
Identification was done with the help of keyo of Cﬁaudhri
{1974 and 1979) and by comparison with descriptions and
the type specimen. In allg 19 species belonging to 4
genera were recorded. The species were described, and
drawings of the important diagnostic characters were
mide with ocular grid. Tebles for comparison of chéractmrs
ol speeies in ewsch genus wore prepared nnd from thoge
ph§$mrumﬂ were conpbruclbed. The speciey recorded in Lhig

work ure (1) Guorimua tabelle Chaudhri (2) Phybogoian lymi,

| nuw spocien (3) Phyboseius flagrum, new apociceu (4) Dhytonaii

hornus, new upecies (5) Amblydromella ternmon, new npecicn

() Amblydromella zerena, new gspecies (7) Amblydromelln

cipnober, new species (8) Amblydromelln chinshuwacnuais, new

species (9) Awmblydromells kalmshiensis, new spoecied (10)

L o fmblydromellin merduniensis, new species (11) Awblyueiun

Lakhti, new apecies (12) Amblyseius uvidus, new species

(13) Amblyseius belios, new species (14) Amblysciug

daurghaiensig, new specles (15) Amblyseilus emotug, new

apecies (16) Amblyseius inculstusm, new specieca (17)

Aublyseiug lotveo, new aspecies (18) Amblyscius nidus, new

specics (19) Amblyseius opimin, new apecies.

The type specimens (Holotypes) have been dopoaited

. in the Department of Zoology, University of leshuwor.

P —————
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Chapter I
INTRODUCTION

The mites are very minute creatures and are microscopic
in size.They belong to the sﬁbclass Acari of the arthropdan
Class Arachnida.Mites are widely distributed throughout the
world and exceed insects in number and extent of their
habitation.They live in salt end fresh water,in organic
debris of all kinds, in pastures,in arable soils,on plants and
enimals. In Forestas they greatly ocut-number all other
arthropods.Their associstion with other animala include
commensalism,predation and true parasitism. The parasilic
wmites are of gruat medical importence as they acli as veclor
of pathogens or produce direct effect on the hosmts. They
cause sarioﬁs damage to the livestock, agricultural crops,
vepetables,fruit trees, ornamental and wild planta,sbtored
grains and stored products,thus adversely affectiry, man
and his posscssiong.

The phytopnagous mites of the families Tutrunycﬁjduu,

Tenuipalpidse,Eriophyidae and Tersonemidae feed on crops,

vegetables,frult plants,stored grains snd food products.

They cause heavy losses to the farmers and trade merchants.

For example- Panonychus ulmi (XKoech) is widely distributed

throughout the world and attack plum,pears, prunes and

apples wheresas Tetranychus telariua(L.) is a major pest

of cotton, and fruit trees in different countries,



and Bryobia praetiosa(Koch) is a serious mite pest of

almond, peach,prunes,alfelfa,clovers and peas in many

parts of ‘the world(Baker and Wharton,1952). Oligonychus

indicus(Hirst), Schizotetranychus mustafaii Mustafa end

Chaudhri are gerious mite pests of sugarcane while Tetranychus

cucurbitae Rehman and Sapra and Larvacarus trangitans(Ewing)

attuck vegetebles and ber trees,respectively in Yakistan.
These harmful mites are being predated upon by tﬂu
predatory mites of the families Anystidae,Bdellidse,
Cunaxidae,Cheyletidae and Phytoseiildae.Out of these, mites
of the family Phytoseiidae have been_eatablished a3
promising predators of harmful mites by Acarologists in
different parts of the world. |

Phvtoscutug gexpilia Muma feeds aluost exclunively

on acarids{ Mumsa gﬁ|ﬂ£.,1961). Phyvtoseiulus mocropilin(Banks)

fecds on gpider mites (Swith and Summers,1949), Orientigeius

rickori (Chant) helps to a great extent in the control of

citrus rust mite( Muma and Denmark,1970).'fyphlodromug

(Amblyseius) cucumeris Oudemans feeds on Thrips tabaci

(vung ,1952).Typhlodromug sudanicus ElBadry , Typhlodromus

aleyrodis KlBadry have been found attacking the imuwalure

abapes of white-flies of cotton(Bemisia bLuobaci)in Suden.

(1Badry,1967a) McMurtry and Beriven(1966) reportoed
Yuseiusg habisci (Chant)feeding on Oliponychus punicne(Hirst)

and found them capable of reducing the population of the mites
to a great extent.l.pyri, a predatory mite controlled P.ulmi,
a harmful plant mite on apple trees in the sbsence of

insecticides and acaricides (Dosse, 1960 ).In addition



phytoseiid mites have also been recorded to prey on aphids,
scale~ingects, thrips and other small'arthropods(MacGill 1939,
Nesbitt 1951, Muma 1955 and McMurtry 1963) .

A great desl of texonomic work on the mites belonging
to the femily Phytoseiidae has been carried out in different
parts of the world. In this family, more than 700 species
have already been described and more are being described
each year.

In Pakistan,some attention has been paid to explore
the phytoseiid mite fauna of this region. Chaudhri(1965,

1967 ,1968,1973,1974,1975a,1975b, 1975¢,1979) described

80 new species and redescribed 20 species with new
digtributionsl records snd new host plunts of phytoseiid mites
{rom Pakistan.

N.W./.P. is rich in different kinds of fruit planta
like plum,pears, apricot,apple,loquat,citrus,mulberry and
walnub,etc., and lot of aress are under crops, vmgutmﬁ]uu
and foreat plaatations. These plants are attackoed by
difrorent types of harmful mites mnd many prodabory wmileoy
foed on thow. No abbtemptb, has, Bo far, been mude to cxploro
Lho mite fauna of the family FPhytoselidae from this paret
of the Province.laking into consideration, Lhe iwportance of
prodatory mitesa of the family Phytosmeildase in biologlicul

control of harmful plant mites ,this study was taken upe.



Chapter 1T

REVIEW OF LITERATURE

The family Phytoseiidae was erected by Berleuse
in 191%. Prior to 19é1, this family contained two sub-
families~-TPhytoseiinae Berlese, 1916 and Macroselinae
Chant, Denmark and Baker, 1959. Munma (1961 a) erected
two new subfamilies--Aceodrominae and Amblyseiinse in
this family. Later, Lindquist and Chant (1964) placed
the subfamily Accodrominae in the family Blattigociidae
and thus leaving three subfamilies. Chaudhri (1975 a)
erected a new subfamily Gnoriminae in the family
'hytoneiidae from Pekistan and it makes o total of fdur
gubfamilies in this family.

Ranks (1915), Massee (1932), Gilliat (19%%) and
MacGill (1939) contributed new species to this fumily.
Gurman (1948) provided key to 5 genéra viz., Amblyseius
Rerlese, Iphidulus Ribaga, Lasloseius Berlese, Delulus

Berleue and Typhlodromug Scheuten and 2 gubgencra vin.,

Amblyscionsis Garman and' Selopsis Berlese. Garman coincd

the nomenclature for body parts and setme of phytosciid
mites and established the identity of this catbtepory.

Chant (1959) gynonymised Amblyseiopsis and Selopsis with

the genus Typhlodromus. Nesbitt (19%1) reviewed this

family and less than 30 species of mites were known upto
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that time. After establishing its predatory nature by some
Acarolggists,-keen ihterest was taken by many Acarolopgigts
in different barts of the world. At present, more than 700
species are on published record. More than 50 well-known
Acarologists are working on the mites of the‘family Phytoseiidae
and they have contributed a lot to the texeonounic ﬂtudies of
the mites of this family. The following Acarologists are
worth mentioning who contributed by adding new speciey to this
family from their respective areas.

Athiag-Henriot (1959, 1960),’Chant (1955, 1956, 1957,
1958, 1959, 1960, 1965), Chant and Baker (1965), Chant and
Hansell (1971), Chant, Hansell and Yoshida (1974), Chant
and Lindquiat (’196{54), Chant, Denmark and Baker (1959},
Chaudhpi (1965, 1967, 1968, 1973, 1974, 1975a, 1975b, 1975c¢,
1979), Collyer (196é4), Corpuz and Rimando (1966), DeLeon (1957,
1958, 195%a, 1959b, 1495%¢, 1959d, 4?60, 1961, 19658, 1965,
1966, 1967), benmark (1965, 1966), Devmark and Muma (1967,
1970, 1972, 1973, 1975, 1978), Dosse (1958), bhara (1958,
19049, 1962, 1964, 1966a, 1966b, 1967a, 1967b, 1970, 1972,
1975, 1978, 1982), Elbadrey (1967a, 1967b, 19G7¢, 1964 ),
lvans (1955, 1957%7), Bvans and MacFarlane (1962), Gurm@n (19483,
Gonzalez and Schuster (1962); Gupta (1974, 1976a, 1976bh, 19774,
19770, 1977¢, 1978a, 1978b), Kennett (1958, 1963), Khan
and Chuudhfi (1969), Merwe (1965), Muma 1959,



19618, 1961b, 1962, 1965, 1967), Muma and Denmark (1962,
1968, 196%a, 1969b, 1970), Narayanon, Kaur and Ghai (1960),
Nesbitt (1951), Prasad (1968a, 1968b, 1968¢), Pritchard
and Baker (1962),8chicha (1977a, 1977b, 1977c, 1978, 1979a,
1979b, 1979¢, 1980a, 1980b, 1981a, 1981b, 1981c¢c, 1582),
Schuster (1957, 1959), Schuster and Pritchard (1963),'
Schuster and Smith (1960), Shehata and Zaher (1970Q), Specht
(1968), Specht and Rasmy (1970) Swirski and Amitai (1961),
Swirski and Ragusa (1976), Swirski and Shechter (1961),
Tuttle and Muma (1973), Wainstein (1958, 1959, 1960, 1961,
1962a,1962b, 1970), Wainstein and Arutanjan (1967, 1968,
1970), Wei-Nan~Wu (1980, 1982), Womersley (1954) and.chk (1969).

Contributions made by Chant (1959), Pritchard and
Buker (1962), Schuster and Pritchard (1963), Chant and
Buker (1965), Denmark (1966), Muma and Denmark (1970},
Chaudhri (1974 and 1979) are in the form of monopraphs.

Chant (1959) divided his monographic reucarch work
in two parts. In the firet part, he studied the bionomics
of seven specles of phytoseiid mites wﬁich he collectoed
From Woutheusteru Englanq. These studies included hibilata,
host range, activities during autumn, overwintoring uites,
winter mortality, winter feeding, spring activity, predator-
prey relationships, feeding habita‘and competition between
phytoseiid species.

In the second part, ha.provided the texonomic
review of the family Phytoseiidee, gave key to the genera

of this family, He included all the species described by



different workers up to 1959 in his work and described
282 new gpecies collected from UJK. Itis work conluoined
keys, descriptions and drawings for all the mite species

belonging to the genera Typhlodromug,. Phytoseius,

Phvtogeiunlus, lphiseius, Asperoseius, Seiulus,

Typhloseiopais and Macroseciug.

Iritehard and Baker (1962) collected milus of
the fawmily Phytosciidae fprom Central Africa and prescenbed
them in theilr monograph. They provided characteristic
features of the family Phytoselidae to identify the pgeneru--

Seiulus, Neoseiulus, Typhlodromus, Metaseiulus and

Typhloseiopsis with the help of drawings. They also

pravided n key to the genera and subgeneras belonging to
Lhe family Phytoseilidae of the world. They descyribed #1
new upoecices of mites collected from Centrul Africn wjﬁh
drawings and comprehensive keys. These mites belonp to

the yreners PTyphlodromus, Fhyvtoseius, Chontia, Amblyseius

and Tohiseiun.

Sehuster and Pritchard in their ntlempt, published
a g oonorruph in 19675 degcribing mibte gpecics of Lhe [omidy
thyboseliidae which they collected from differenl loenlilicy
of Calivornia (U.8.A.). They gave illuustrated key for

thu ldentification of geners-- Seiulus, Neoncinlun,

Typhlodromus, Metaseiulus, Typhloseiopsis, Amblyascius,

fimblyseiella, Kampimodromus, Phytoseiulus, Asperoseius
and l'tenogeius. They provided the characteristic [ealurcs
of the family Phytoseiidae. This research work contained

key to tribes of the family Phytoseiidae of the worid.



Inciuded in this work are the key to the geners and
descriptions, drawings and keys for aspecies under each
menus. They described 52 mites species of the family
IPiytoselidae of the above mentioned genera and oul cof
wnich 14 species were new to science.

Chunt nnd Boker (1965%) colleched predatory
mites of bthe fwewily Phytoseiidae from Central America
and provided keys to females of the éenera Phytosciugs,

yphlodromus, Iphiseius, Paraamblvseius., Phvtosciulus
...AZ N 3 3 L]

they described 40 species in the gbove mentioned gunern,
out of which 19 species were new to science.

Bonmark (1966) took into consideration ounly one

penus (Thytogeius Ribaga) of the family Ihytosciidoc and

(rave o comprehensive revision of the penus. He dividoed
Lhe penug into two subgenera Phytoseius and Dubininellus

Frin St Sty

jal prave their key. He divided subgenus Phyloscing into

O oprroups (decoratus, finitimus, gulanensis, nohunllensia,
honpkonrensis end mantecsnug) and divided subgenus

Dubininellus into 8 proups (maceropilis, crinitus,

intermediug, bhakeri, ribagai, horridus, taivushsni and.

coheni) on the basis of certain body charactern of females,
lte nlno provided keys for these groups. le describod <19
species in the subgenus Phytoseius and out of these 2 were
new to science. Whereas he included 21 species in the

subgenus Dubininellus mnd out of these 5 were new specien.

He provided detail descriptions and drawings tor all theso



apecies.

Muma and Denmark (1970) made collecition of mites
of the family Phytoseiidae from different localitics of
Flovida State of U.5.4. They provided terminology for
dit'ferent parts of mite gpecies of the family Phytoseiidae
alongwith the disgnostic characters and 8180 variations
of lep setal fofmulae in Phytoseiidae. They provided a
key to 5 subfumilies and 28 genera of Phytoseiidae found
in Florida. They also emphasised . setal | gscutal, peritremal
and stigmatal, spermathecal and spermatodactyl, cheliceral
and teps characters for the diasgnosis of genera of
Fhytoselidae found in Florida. They also gave keya,
deueriptions, drawings, disbtribution and bhost plunlba of
all Lhose mite species of the family‘bhytomuijduu fuund
i Florida. ‘They included 87 mite apecies in thig
Fionorraphic work and new combinations in most ol the
speclies were formed. However, no new upecies was doseribod.

Chant and Hansell (1971) described the mites
belonging to the genus Amblyseius c¢ollected from Uonudo
and Adaskas They pave key Lo the sdult  femnles e
denceriptions nnd drawings of 48 gpecies of Lhe genuy
Amblyseius, in this research work. Out of these, %1 upccies
were new to the gcience.

Choudhri (1974) made taxonomic studies of the
mites belonging to the familiee Tenuipslpidae, Tehranychidae,
Tuckervellidae, Culigonellidae, Stigmaeidae and Fhytoseiidao

from Pakistan. He degeribed 100 species of wiles (harmliul



0.

and predatory) in his monagraphf Oﬁt of these 100 species,
8% are harmful mites(phytophagous)wherens 13 species are
predatory mites of the family Phytoseiidae. These 1%
apecied ﬁere nll new and belonged to the genera

Arblvdrouwella, Pyraseiulus and Typhloctonus. Des Lf]ptzon

keys and drawings of these species have been given in his
monograph.

Chaudhri (1979) published another monograph
viytudies on the predatory leaf inhsbiting mites of Fakistan®
in which he described €7 species of mites. lHe erceled one
new subfamily Gnoriminae in the family Phytoseiidae and
cnve key for all the 4 subfnmilieah%his fumily. lie erected

S onew penera (Gnorimus, Denwarkia, Awathia, Ansaris nad

Postmoring) in Lhe femily Ihytoselidac uand provided kay Lo

Lhe menera of IPMiytoseiidae found in Pakigstan. He describoed

46 species belonging to the gemera Gnorimus, hyboseing,

Lavapty bogeiug, Amblydromelln, Orienliselns, Doenmariin,

Amathin,Lropriogeiopsis, Buseiug, Ansspin, Amblyscins,

Typhlodronips, Heoseiulus. Qub of the se, 21 speaice woro

new Lo gelence. Keya, deserl iptiong and drawingrog of ol

ihe speciesn huve been given in his monograph.



Chapter IIX
MATERIALS AND METHODS

A large number of places in the plains and hills
of the Northern Districte of the N.W.F.P. including Peshawar,
Mardan, Dir, Swat and Chitral were surveyed for the collection
of mites of the family Phytoselidae. Samples were taken from
organic matter, barks, leaves, plant debris, vegetables,
fruit trees, ornamental snd wild plants. The mites were
collected by the following methods:
Ta SIEVE METHOD:

The leaves, flowers and oﬁher plent parts were removed
from different plants. These plant parts were beabten on a
sieve over a pilece of white paper. The material on the papor
wna examined with the helﬁ of hénd lens and all the minute
porticles that were seen moving were pleked up wilith the help
of needle znd preserved in vials in 50% slcohol mlon@ with
n few drops of glycerine. The hogt plant, lecnlity und dotle
of collection was recorded for each collection.
2. BERLESE'S PUNNEL METHOD:

The plant materisl and samples suspected for mites were
collected and stored in cellopheng bags. They were brought
to the laboratory for sgparation of mites with the help of

Berlege's funnel.
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The samples were processed through Berlese‘s
runnel which proved to be the moat effective apﬁaratué
for the separation of mites from the collected mnterial.
The mites came down into the beakers containing 50% alcohol
up to 48 hours. The guspected phytoseiid mites were gorted
out from the bulk collection with the help of a stero-
scopic microscope. The collection was placed in small
visla containing 50% alcohol with a few drops of glycerine
for further taxonomic studies.

PREPARATION OF SLIDES:

The mites thus collected were mounted on the
microscopic slides using Hoyer's golution. This medium
wan propared at room tamp@réture seccording to the Following

Formula:

Diat11led woter 50 co
Gum arabilc A0 gma
Chloral hydrate 200 g
flycering 20 cc

Glncinl scebtic scid % co

Phe nddition of glacial ncebic ncid proved VHry
useful in clearing the mite spucimens.

permanent slides were prepared by placing half
a drop of Hoyer's medium on & microscopic slide. A mite
was picked up with the help of = fine needle from the
vial and pluced in Hoyer's medium on the slide in the
desJLod position. A cover alip was gently placed on the

medium and pressed n little with the help of necdle Tor



distending different body.parts of the mite. The freshly
prepared slide was placed under a table lamp for slight
heat treatwent. This helped in guick clearing and fixing
of the‘spucimen. Each slide was laSelled with exact
locality, host plant, date 6f collection and name of
collector.

EXAMINATION OF THE SLIDES OF MITES

All the slides were examined under a high power
compound microscope, those containing the phytoseiid mites
were separated. The phytoseiid mites were studied in greater
detail for the purpose of identifiqation and description.

Identification up to genera and species level was
done with the help of keys of Chaudhri (1974) and Chaudhri
(1979) and by comparison with original descriptions and
type specimens. The determinations were confirmed through
Dr.Wali Mohammad Chaudhri, Director, Acarology Research
Laboratory, University of Agricult&re, Faisalabad. New
:ﬁpccie:s were numed asccording to the International S yatem
of Nomenclature. The names were selected from the Source
Book of Scientific Names,

Drawings of the dorsal side, chelicerae, peritremc,
peritermal shield, sternal shield, genital shicld,
ventrianal shield, leg IV, and the spermatheca were made
with the help of ocular grid for each species of the
Phytoseiidae. Measurementa of various body parts wereé recovded.

The length of idiosoma was measured between the anterior
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most limit of propodosoma and the hindermost limit of
opisthosoma.similarly width was measured at the broadest
part of the body. Magnification is given along each d:awing.
The measurements are given in microns (n )

All the species have beén described in detail.the
description of each species included almost all diagnostic
morphological characters,measurements_of various hody
parts,distribution of gpecies in Pakistan and the points of

separation of new gpecies from the closely related species.

Tables I,III and V for comparison of characters of species
within emsch genus were prepared. Ffom these Tables,
Similarity Matrices (Tables II,IV and VI) for the
respective genera were prepared and from these 'ables,
the Phenogramas(Figures B,C and D) were conatructed after
Sokal and Sneath(1963).



Chapter TV
MORPHOLOGY AND TERMINOLOGY
FAMILY PHYTOSEIIDAE BERLESE
SUBORDER MESOSTIGMATA
Ihytoseiinae Berlese, 1913: 113 1916: 19,
Phytoseiinae Vitzbhum, 1941: 767; Garman, 1948: 10; Radford,
1950: 27; Nesbitt, 1951: 1; Womersley, 1954: 169,
Fhytoseiidae Baker and Wharton,.1952: 873 Cunliffe and Baker,
195%: 1; ELvans, 19571223 Athias-Henriot, 1957: £220,
Chant, 1959: 4%,

Macroseiinae Chant, Denmark, and Baker, 1959: 808.

Diapnosis: (FPemale. ) Dorsal shield entire or
trimsversely divided with lesa than 24 pairs setae.
Bublateral scetoe, 1 to 3 pairs. Peritreme extending antefi—
orly from mesosternsl stigmata. Pelpal npotele, two-Lincd.
Chelicerne chelate wibh variable numboer of tecth on both
digpits. Eplatome (Tectum) smooth or indistinctly serrate.
sternsl shield with 2 o 3 pairs of sternal setne and 1 Lo
2 pairs of lyriform pores. Female genital pore protected by
an anterior membrane of genital shield hith 1 pair of late-
ral setse and more or less truncate posteriorly. Ventrianal
sliield having various shapes with 1 to 6 pairs of preunal
getone in addition to para-anal and postanal setae. Ventrol-
Ateral setae, 1 to 5 pairs and a2 pair of caudal setne. A
Ppair of spermathecae that open between coxue of legs 117
and 1V, Cursorial type of legs provided with pretarsi and

ambulacra,
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fhe various biological ﬁéfms;ﬁsedfih the taxonomy
of mites are define& for ease of understanding; The body
is differentiated into gnathosoma and idiosoma.
1. Gnathosoma: |

The gnathosoma bears the mouth parts, cheliceraec
and the palpi. The mouth is hidden by palpi and chelicerne.
Dorsally, the gnathosoma is usually covered in ﬁart, by a
thin shield of varying structures and is called as Lectum
or epistome. |

(a) Chelicerae: Chelicerae 2 in number, chelate typef
Each chelicera terminates in chela which is provided with
2 digits, dorsal is the fixed digit (Fd) and ventral is
the movable digit (ﬁg).'Fixed and movable dirits ure
provided with different number of teeth and a pilus dentilis
(£4) on the fixed digit (Fig.A3).

(b) Palpi: Palpi 2 in number. Coxae of palpi fuse together
and form a basal shield known as basgis capitulum. The segments
of the palpus are named as those of lags,'viz., coxa, tro-
chmntér, femur, genu, tibia and tarsus.

2. idionoma: o

Idiogoma is provided with a dorssl shicld. The shield
mwivy be entire or divided transversely. It is furnished with
Uhie following sets of setae (Fig.A1).

(a) Vertical setae (¥):0ne pair of setame, anterior in

poéition on the dorsal shield.

(b) Clunal setae (C1) :One pair of setae, posterior in

position an the dorsal shield.
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(¢) Dorsal setae (D):There is a central row of paired
] _ ) k
setae known as dorsal setae.

Generally 3 pairs are present,

e

ugually 4th pair is also present,
Bﬁh pair is rarely present.
(d) Median setae (M):Pirst pair of median setae is
always present and is ab level
midway between D2 and D5. Second pairp

of median setae is usually present,

may be absent in most of the mites,

when present, is on the proscutum

of the shield. One pair of medinn
getae is wslways present ponleriorly.

(o) Lateral setae (L);The mites of the family Phytoselidao
contain variable number of
lateral setaec. Moximum number of
setae is known to be 12 on one

side. In some cases(Genus Utenoseiag)

4 and 2 lateral sctne hnve boeon

.recorded in proscubal oand posboe-—

utal parts, respectively.

(f) Sublateral setae(Q):Generall& there are 2 pairg of
sublateral getae present on the

membrane; some times a third pair

may alsc be present.




3. Uenter:
The ventral side of the mite is provided with the
following shields and structures (Fig.A2): |
{a)Sternal shield(ggg)' :Sternal shield is with 2 or 3%
pairs of sﬁernél setae. If 2
pairs, these setae are present
on the shield proper, the *rd
pair is present on the membrune,
otherwise all the 3 pairs of

setae are on the sternal shield.

(b)Metastornal platelets(ﬂgn):Oné pair of amall metante-
raal ploateletas are preucnt. kich
platelet is with a setbas

(¢)Genital shield (Gs) : Genital shield is provided with
‘a palir of setae.

((4)Ventrianal shield(Vg):Ventriansl shicld lu with ditf-

| erent shapes and forms, with 1
to 6 pairs of setac known ns
preanal. setae (I's), a palr of
preanal pores (Pp) may be present.
Anal portion is surrounded by
3 setae.

(e )Metapodalr platelaté(ﬂp_):c}enerally 2 pairs‘o[‘ metapodnl
plateléta are pregent, primary
and secondary platelets. In some

mites, only 1 pair of these
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platelets is present while in
others, they are wanting.

(f) Setae on membrane: Posteriorly, é varinble numbep
of setae and pores are present
on the membrane surround ing;
ventrianal shield. One paif of
caudal setae (VI1) is ulﬁays
Present. In addition to seta
VI1, 1 to 5 pairs of setae and
a variable number of DOTeR are
present.

() Spermathecas: A pair aof spermnthecne, one on

. each side, is alwnys well devel-
opad in female members ol Lhe

apecies of Tamily ThylLoseiidae,

Bach spormoathecn w3 oW
externnl apening on o vernboeno
o alda batwnen coxne T a1y,
The spermntophoren npe ol oo

in & vesicle (Ve) which iu Hetn by

membranous but With o seloralieod

portion known as coprviy (0% o

cervix leads to a chamber Known

ag atrium (At). A minor duck {Mid)
- arises from the atrium for the

pPassage of the gpermntozon *o The

ova and a major duct (Mn) Lhroush
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which the spermatophéres ére
received. The external opening

: may be modi.f‘iezd to form n
receptacle (R). A labelled sketch
is provided with the above

‘details of apermathecsn (i, A4,

{h) ievitreme (1): Preitreme extending mnteriovly

from the mesolateral stipmata(it)
which is enclosed in o stirmental
,e shicld (8s) and is followed by
peritremal shield (Jes). Te
peritremal shield encloscs the
peritreme (‘l_j), the ]c:n;,_qt;h'oi"
which is variable in difrerent

species (Fip. A4).

e Layne Lepa, 4 poairs in adulb. Lep 1V
iy provided with % m:w:m»::"‘ir:sv,

1 each on gunu (ped, Libia(ini

and basgitaroana (E_"_.lf.".'-)' Thiis ol

i veariable. When only 1 sebe

ig present, then this ia precont

on basitarsun (IFiF. AG).
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atrium

clunal sectae
cervix

dorsal setuae

fixed digit

figure

genital shield
lateral setae
median setae

major duct

movable dipgit
minor duct
mebapodnl platelet
metnsternal plateleb
peritremne

pilus dentilis
peritremal shield
preansl pore
preanal setae
recepbaclc
sublaternl setae
stigmata

genu macrosetn
stigmatal shield
tarsal microsela
tibial macrosetn
aternnl shield
verticnl sectne
vesicle
dventroenudnl setne

venhbriannl shield



Mpe Ae Generalised phytoseild mite

1. Dorsal shield
2. Sternal, Genital and Ventripnal shields
4. Chelicera

4. Teritremal shield

5. Spermatheca

T 6. lLeg IV
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Chapter V

RESULTS

FAMILY PHYTOSEIIDAE BERLEGE

KiY TO GENERA OF PHYTOSEIIDAL

Dorsal shield setae, 22 pairs; lateral
setane, 12 psirs; preanal setae,
B PAITH e cesuusenes teecsnasrarneenrenne

orsal shield setae, less than
27 pairs; lateral setae less than
12 pairs; preanal setae less than
ST £ 1-0 & of < FERUR R veenseennamn

Noraal shield setae, 15 or less
]

Fhan 15 DPALDrS . snesvcaeonnaran ceranna
boranl shield setae, more than 15 pnir:
laberal setac, 10 pairs......c... . .
Loberal nebne, 9 poirs ...e... cees

(HoW.l.P.)

Gnorimus Chandhri

Phytoseius Ribapga

3.5

Amblvdrowme D Mamn

Amblyseiug Berlese .




GINUS GHORTMUS CHAUDHRE
DIAGHGIS: Genus Gpnorimus was estéblished by Chaudhri
(y7ou)tnis penus is distinguished on the basis of 12 pairs
lateral sétae,5 pairs sublateral setae,? pairs of setae on
membrans surrounding ventrianal shield (including VLA seta),
6 pairs preanal setae, postanal seta serrate.

Type Species @ Gnorimus tabella Chaudhri

1 Gnorimus tabella Chaudhri
(Figa1)
Grniovimis tabella Chaudhri,1975a:100; 1979:8.

BEFALL: Dorsal shield entire,partly reliculaled
anberiorly,completely reticulated posteriorly,280p don,
i wide with 25 pairs setae( including % pairs sublatoerad
sebae) and B pairs visible pores on it(Fipm 14). Chelicers
' long, movable digit with 3 and [ixed digit with 17
s cnient beoth(Fig.1C). ALl dorsal shield gelne P TR

B ereept dorss) setae, clunal setae,median seta 1 and sublaterad

ctac(fip.TA),. Dorosal setae: V. B4n;g DA, be Py B,

DA DOy C) Y 1A 84, L2 A0p, LB A, L4 WUp, Ly b,

L A, L7 b, 18 S54n, _2_46p, 140 5%p, L4 e2n,102 G

M1 A0p, M2 6, M3 &Tuy 51 = 82 = 20u; 83 23n (Fig.14).

Feritremal shield as shown in figure 1E. Sternsal shield
with % pairs sternal setae (Fig.1B). Metasternal setae,

2 ' 1 pair,cach seta on a separate platelet.Ventrianal shicid

comnletely reticulated, measuring 164u long,177/n wide,
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almost oval in shape with‘6 pairs breanal sefae. Genital

and ventrianal shields 5u apart with a membranocus fold
inbetwéen. Two pairs setae on membrane surrounding ventri-
anal shield, seta VIA smooth, pointed, 6l4u long. Poaﬁanal
seta, serrate (Fig.1B). Metapodal platelets, 2 pairs,
primary, 1 pair,‘2§p, secondary, 1 pair 15n (Fig. 1B).
Spermatheca as shown in figure 1D. Macrosetae on leg IV genu
46u,basitarsus 63u, distitarsus 83n, macroseta absent on
tibia (Fig. 1F).

KNOWN DISTRIBUTION: PAXTSTANwmm—— Alipur, Behrain,
Kabal, Mingora (Swat,-#OOO‘), Hyderabsd, Lashore (Burki
Rood, Ruvi Bank), Okara, Rajana Forests, Samssatta and
sheikhupurs.

KNOWN HOST PLANTS: Ageratum convzoides, Brassica

oleracea, Cannabis sativa, Cichorium intybus, Citrus spa.,

Clordin obliqua, Cynodon dactylon, dry leaves, Gossypium

hirautum, Ipomea batstag, Malvastpum tricugpidotum,

Mulvagbpum sp., Morua alba, Oryzae gsativa, Phoenix deciylifera,

Rophonus sative, Solanum melongena, Undet. No. 4/69, Undet.

No.2/71, Undet. No.4/73.

NEW DISTRIBUTION: N.W.F.P. +u...... Dargai, Peshawar,
Takhth Bhai (Map No.1).

NifW RECORD:

TOCALITY ‘ " DATE HOBT
Dargali 14 .x1.1982 Grapes
Paghswar 11..vidii.1981 Cat

: No .46/80
No.155/61

Takhth Bhal 1 .x1.1982 Mlower



Gnorimus Ltabslls Thaoudhei
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GENUS PHYTOSEIUS RIBAGA

Phytoseius Ribaga, 1904: 177; Dubininellus Wainstein,

105G, 1365; Phytoseius Ribaga, Chant and Athias-Henriot,
1960 ?53; Pennaseius Pritchard and Baker, 1962: 27%;
Muma and Denmark, 1968: 229; Phytoseius Ribapa, Chaudhfi,
197%: 79; Phytoseius Ribaga, Gupta, 1977a: 7; 1997b: 623.
The mites of the genus Phytoseius have been found to
inhabit trees and low growing shrubs. In general, they
predate upon mites of the families Tetranychidae, Eriophyidae,
Tenuipalpidae, Tarsonemidae and sﬁall insecta. Most of theae
miton are considered to be of great economic importunce as
Lhey play o prent role in the contrbl of plant feedimg milorng.
DIAGRGST Dbrmul shield entire, smooth or rurose.
olass 4o 4 puirs dorsul setae; 1 puair medion sebne; 8 opairs
tnberal sotue, some merrate and thickenodsy 1 or 2 pairs
sublnteral setnae, onterior pair on dorsul ghield;1 pairv
coch of vertical and clunal setae. Ventriunnl shicld wibh
T to 4 pairs prewnal setae.

Type Opecies: Gamasps plumifer Canestrini and Fanvrnpro

Key to PHYTOSEIUS in Pakistan
(Females)

1. OSublateral seta, S2 present ............. 2

BSublateral seta, 82 absent seeerretennnae 3
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e

Cheliceral movable digit with 2 teeth,
fixed digit with 8 subapical teeth;
L3 M, LE Bleeeiericnerinrenncennnnas

Cheliceral movable digit wiph 1 tooth,
fixed digit with 2 subapical teeth;

ﬁ‘Q;j}l, __1_:15:)“E%B}lu-u-‘---Qavoooﬂ...qtannn

Sota L4 swmoothy leg IV macrosetae
hanuTﬁfc with hynline membrane.......

Beta T4 serrate; leg IV macrosetae
knobbed or blunt...eeersvereeesnaneans

Macroseta on leg IV genu present;
SEtag}"Smooth.-..l.l...l.t."‘.-....l

Macroseta on leg IV genu absent;
seta Gl serrate.ciciiceeciscnsencaccans

Macroseta on leg IV distitarsus
prenent; macrosetue on leg IV

KHObDad e e e nussenrarsonconcusmanconess

Macrosets on leg IV distitarsus
nbgents mncerosetae on leg IV

i)l.‘ln‘b..-l.."‘.“'..’..ﬂ..'-l“.'....-

Peritreme up to seta L2; ventrianal
s h i.(:.‘],(l pores pl‘ﬁﬂﬂnt P I I R N R

Ciweritreme up o geta Vi ventrianal

shield pores absenbevesssesssessvenana

et 172 SmMOOtheae s it eeienesnnnnssnnens

‘a;(,‘tn’.l En:j i‘;(ﬁl‘r‘éltﬁ-....................’.-

Holocephalle pores near M1
presenti; 4 pairs visible pores on aren
surcounding ventrisannl shield.........

Notocephalic pores near M1 absent;
no visible pores on area surrouding
ventrianal shield.e.cveciiecssnscssasas

P.lyma, new species

Poeurvatus Chaudhri

P.spathulatus Chaudhri

F.rugulosus Chaudhri

ﬁ-m{i}g%ﬁi ChHoudhrt

Pamannehr: e 1&:1:. Ghaudinei
7

P.Plagrrum, new gpecion

)
Pamixtus Chroadhed,



?. Phytoseius lyma, new species
(Fig. 2)

FigMabin:  Dorsal shield 312u long, 1771 wide, smooth
with 16 pairs dorsal setame and 2 pairs visible pores.
Chelicera 371n long, movable digit with 2 and lixed digit
with 8 subapical teeth (¥ig.2B). Dorsal setae: 8 pairs
lateral sctae, % pairs dorsal setae, 1 pair each of median
setae, vertical setae, clunal setae and 2 pairs subluteral
cobnes Betae V, L1, L5, L7, L8, 81 and 82 serrate, oblers
smooth (ig.2A). Dorsal shield setae: V 29u; D1-D% minute;
C1 %5 14 890, 12 10m, L3 Mp, L4 M4, LS 3%, L6 8p, 17 81,
L 9ens M1 minute; $1 50m, 82 26n (Fig.24). Peritremnl
shicld an shown in figure 2C. Peritreme reaching seta V.
shernal shield setae 3 pairs. Metasternal seta 1 pnir, ench
seta on a geparate platelet. Genital shield, venbrinnal
chiold, metapodal plateleta not clear. Spermathecn s shown
in tipnre 2D, knobbed atyrium and bell mhaped curvix. leap 1V
mecrosebne: penu Ay tible 39u, bagitarsun 4%, discitaresas
e, with droplet-like fips in all setne (Mgt

M flot known .

AN QIOF Holotype female, col—'.],ected 10 miuadeshawar
(Parnab Fnrm) 24.4%.1987 (M.Shahid) from bringsl ,(iolsnum
melongena Linne.)and deposited in the Department of Zoolopy,
University of Peshawar. (Mép No.2). |

HEMARKS 3 |

his new species 1s closely related to lhytoseius (k. )




Tigoe T8 Thytoseius lyma, naw spaniss

]

de  Nograsl ohisYd
B. Thelicora
~ .y .
« TIoritremal shield
Do Opermathecn

T Tee IV
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£. (Phytoseius) curvatus Ohgudhri due to absence of seta

D4. It cnn be separated from gurvatus Chaudhri by the

following differences:

1. Dorgsal shield smooth in this new species but it is
rugose posteriorly in curvatus.

”?. Cheliceral movable andlfixed digits with 1 and 4
subapical teeth in curvatus as against 2 and 8 subapical
teeth, respectively in the new species.

3. Seta L3 and L6 42n and 88u long in curvatus but only
141 and 8u long,respectively in this new species.

This new species can also be geparated from purserlovei

serrate 1n Lhe new gpecies.

4. Phytosedius flagrum, new spoecien
(Fig. %)

FiMALl:  Dorsal shield 302u long, 156n wide, well
sclerotized, rugose, with 16 pairs setae: 8 pnifs loteral
sebae, 4 pairs dorsal setée, 1 pair each of median setae,
nnterior sublateral setae, "vertical setac and clunal sctace
(Fig.%A). Chelicera 24u long, movable digit with 1 and
fixed digit with 3 subapical.teeth (Fig.3C). Dorsnl setoe,

clunal and L2 smooth whereas vertical, 17, L3, 14, 15, L6,

1.7, L8, and 31 thick and serrate. Dorsal setae: ¥V 35%4u;



Fige 3. Phytoneing flopmom, new specinsg

Ye Dorsal shielsd

Be Ventrianal nhiela
Co Chelicera

D.  Spermatheca

F. Teg IV
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DA-DA = Su5 CL 705 L0 730,12 180,13 44p,14 310, LS

st

1520,
L6 81n,L7 8%n,L8 7%u; M1 6épy 81 52n (Fig.3A). Sternal
shield with % pairs sternal setae. ﬁetasternal setae 1
pair, eaéh seta on a separate platelet.Genital shield 1u
apart from ventrianal shield with a membranous folid inbetween.
Ventrianal shield 9 long,57n wide, with 4 pairs preanal
setae, preanal pores absent (Fig.3B).Three pairs setac on
membrane surrounding ventrianal shield, seta VIA %/n long,
serrate. One psir elongated metapodal platelets,21u long.
Feritreme reaching base of aseta Ve Spermatheca will Mictlod
atrium and bell-shaped cervix, atrium 3u long(Fig.3D).

bep IV macrosetae: gemn 1@n, tibia 52p,basitﬁrsns A4 with

blunt end (Fig.3E).

MALb: Not known.

T Holotype female, collected 2 mi.k. Mingora

(Bwot 4000'),5.x 1981( M.Shahid) from apple(lalus domentics)

and deposited in the Department of Zoology, University of
ruﬂMHWﬂu (Fap Nosb)a
HFANKG
This new species is clomely related to llybonciug
mixtuns Chaudhri and hornus, new species on the hasis of many
body characters but the following characters sepsarule Lhemn
from one another.
1. Seta L2 serrate in mixtus and hornus, new species wherenn
it is smooth in this new spedies.

7« Shape of ventrianal shield differs in these three specios.

J. Tattern of ornamentation on the dorsal shield dilfers

in these species.
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4, Phytoseius hornus, new species
(Fig.4)

FEMALE: Dorsal shieid 290n long, 188u wide, sclerotized,
rugose, reticulated medially with 15.pairs setae: 8 pairs
lateral setae, 3 pairs dorsal setae, 1 pair each of median setae,
anterior sublaterul setae, vertical and clunal setae. Dorsal
and clunal setae smooth, all other setae thick and serrate
(Fig.4A). Chelicera 21u long, movable digit with 1 and fixed
digit with 3 subapical teeth (Fig. 4D). Dorsal setae: V #1u;
D1 = D2 = D3 = 5u; 01 Sp; L1 63p, L2 17n, L3 34n, L4 23,
1> 130, 16 81n, L7 91, L8 70um; M1 5Su; 81 50u, (Fig.4h).
Peritremal shield as shown in figure 4E, Peritreme reaching
setas V(Fig.4A). Sternal shield with 3 pairs sternual setane.
Melnoternal setae 1 pair, each seta on a separate platelet.
Genitul shield 26u apart from ventrianal shield with a
membranous fold inbetween with 1 pair setae. Genital shield
much wider than ventrisnal shield. Véntrianal ghield longer
Lhun wide with 3 pairs preanal setae, without pores, 6tu
longr, 31u wide (Fig.4B). Three pairs setae on mewbranc
surrounding ventrianal shield, seta VL1, serrate, 551 long
(I'ip.4B). One pair elongatéd metapodal plateleta, 26u long.
 Spermatheca with knobbed artium 2n long and bell-shape
cervix (Fig.4F). Leg IV macrosetac, pointed, tibin GO,
basitarsus 26p (Fig.4C).

MALE: Not known

TYPE: Holotype femnle, collected 3 mi.E.Peshawar



15.x.1981 (M.5hahid) from wheat straw (Triticum aestivum);

one femnle collected, 1 mi.S8.Dargei, 14.xi.1982 from grapes

(Vitis vihifera;one female collected, Kalash valley (Chitral),

7.vil1.1080 from walnut(Juglang regia) and deposited in the

Uepartment of Zoology, University of Peshawar (Map No.4).
FEMARKS :

This new species is closely related to Phytoseius mixtusg

Chaudhri due to similarity of most of the body charactors

but shape of ventrianal shield, absence of notocephalic

pores near M1, asbsence of pores on afea surrounding venirianal
shield in this new species separate it from P. mixtus

Chodhrel .
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GENUS AMBLYDROMELLA MUMA

Awblydromella Muma, 1961&: 204,

Typhlodromella Muma, 1961a: 299,synonymy after Muma 1967.

Amblvdromella Muma, Chaudhri, 19750L:201,19%9:25.

Neabitt (194%1) described 19 species of the genera

‘Pyphlodromug and Phytoseius. Chant (1959) reviewed the

family Phytoseiidae and divided it into 2 subfamilies viz.,
Macroseiinae and FPhytoseiinae. He included 8 genera in the

subfamily Fhytoseiinae and genus Typhlodromus Scheuten was

one of them. He further divided the genus Typhlodromus iuto

” subpeners viz., Amblyseius and Typhlodromus. ‘Phe subpgonug

Lyphlodromus was characterized by having 8 to 12 pairs of
lsteral setne, 2 to 4 pairs of preansl setae and was again
divided into 12 apecies groups on the basis of number of
setae on dorsal shield and ventrianal shield. Chant ( 19%9)
included all the gpecies having 10 pairs of lateral setoe
and 4 pairs of preanal setae in the rhenanus group. He also

placed 'I'vyphlodromus (Typhlwdrbmus) pyri Scheuten with 9

prairs of lateral setae in thig group.
Muma (1961a) reclassified the family Phytoseiidae
smd- added 29 new genera to it. He mentioned Neoseinlus lupghes,

Amblydromella Muma, Clavidromug Muma, Anthoscius belecon,

fyphlodromella Muma and Paraseiulus Muma as having 10 pairs

of labteral setae. He used number of setae on sternal shiecld,
venbrianal shield and macrosetae on leg IV as dispnostie

characters for the separation of these genera. He placed
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the species with 9 pairs of lateral setae;'4 pairs preanal

setae and 1 macroseta on leg IV in the genus Typhlodromus

Scheuten iand transferred T.(T.)pyri Scheuten from the |
rhenanus group of Chant (1959) to the genus Typhlodromus

as a type species. He separated these genera on basgis of

the following characters:

GINUS NAME STERNAL PREANAL LG 1Iv
SETAE SETAR MACROSEDAR
Neoseiulus Hughes 3 3 0
Amblydromella Muma 3 A" 3
CUlavidromus Muma 2 3 o)
Anthoseius Delieon 2 5 0
Typhlodromella Muma 2 4 0=
Faragseiulus Muma 2 2=t 0

* Iu one species, the author has noted 2 pairs

preannsl sefae.

| Later on, many Acarologists viz., Pritchard and
Buker (1962), Schuster and Pritehard (1963), Ehara (19¢4,
1966b) retuined Neoseinlus Hughes for those phytoseiid
mites which had 10 pairs of.lateral setae. Corpuz (1966),
Prasad (1968a), Wainstein (1958), Wainstein and Arutunjan
(1G968) placed their specimens with 10 pairs lateral setae

in the genus Typhlodromus. Muma and Denmark (1970) worked

on the mite fauna of Florida énd presented a new clasgifi-
cation of mites.

~ Muma (1967) synonymized genus Typhlodromella with
the penus A ydromella because Amblydromella fleschneri{Chan)
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and Typhlodromella rhenanus (Oudemans) the genotype of

these genera are morphologically very closely related. He

also described 2 new species, Amblydromella loraliana and

Amblydromella ghanii from the collection which was sent

to him Dr.M.A.Ghani, the then Entomologist Inchsrgme,C.I1.B.C.

in Pskistan. This indicated the occurrence of genus
Amblydromella in Pakistan.

Chaudhri (1975b, 1979) described 16 species

belonging to the genus Amblydromella from Pakistan. le

included these species in this genus instead of placing

them in genus Anthoseius or Typhlodromus.

Moreover Muma and Denmark (1970) synonymized

fmbiydromella under Orientiseiug. Chaudhri (1975b) did not

agree to it and considered them two independent genera due

to the following differences:
and
1. Setae L2 LA minute to short in Orientiseius but this

condition does not prevail in the species of the genus

P fmblydromel la where they are subequal.

#a  Whip~like setse may be present in the species of

Orientiseius whereas the case is not so in Amblydromelis

apecies.

%. Bulbous setae are present in most of the species of

the genus Amblydromella while in the species of the

genus Orientiseius, the setae are pointed.

I agree with Chaudhri (1975b and 1979) and pluce the

% following & aspecies under the genug Amblydromella. This makes

a total of ..’ species collected from bakistan.
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DIAGKOSIS: Dorsal shield with 1éjp§irs 1atera17éetae,
110,M2 may be knobbed; 4 pair vertical sétae; 4 pﬁirs dorasal
setae; 71 pair clunal setae; 2‘pairé médian setae; 2 pairs
sublateral setae; 2*5.pairs sternal setae; 2~k pairs preanal
setue; 4 pairs setae on membrane surrounding ventrianal. shield
including VI . Chelicera normal in size, with different
number of teeth on movable and fixed digits. Leg IV with
1-% macrosetsae,sometimes bulbous. Two pairs mebtapodal

platelets.

TYPE SPECIES : Typhlodromus fleschneri Chant

Key to AMBLYDROMELLA in Pakistan
(Females)

4. mMacrosetae on leg IV,pointed eeeceess 2

Macrosetae on leg IV, bulbous:..;.... 10

s, Dorpsal shield smooth/partly
reticulated,slightly concave

near S?-.cua--toiOlitoll.-tln‘u-.‘---- 5

Dorsal shield completely
reticulated, deeply concave
near.ii?..Q...‘ﬂ’l!....‘.IO..I.I.’..I. 7

4, Facroseta on leg IV basitarsus
only; dorsal shield partly
rﬁticulatad .--.ac-p-no-;oo...--a--u- 4

Macrosetae on leg IV genu,
tibia and bagitarsus; dorsal
Shield Smooth I.I.;l‘ll.‘..‘l.’....ﬂ'ﬂ 6

4, Seta M2 simple; 1 pair preanal
pores on ventrianal Bhield seeseee... A.diverpentis
: Chaudhri

Seta M2 serrate; pores abgent on
— ‘
Ventrlanal ahield ececeosccsssanssasann 5



8.

9.

Dorsal shield with 1 pair
vigible pores; 2 pairs pores
on membrane surrounding

ventrianal shield esecavssssccanceccse

Dorsal shield with 4 pairs

visible pores; 1 pair pores

and 1 pair minute platelets

on membrane surrounding

ventrianal shield seceesscvscanoancss

Dorsal shield with & pairs

visible pores; % pairs preanal
setae and a pair of pores on
ventrisnal shield; 110 and

M2 gerrate, pointed e.csssccecscnes

Dorgal shield without vigible pores;

4 pairs preanal setae,pores

absent; only L10 serrate,pointed and

.M—;).— Simijle..ﬂ--.U...-Q...II.‘.'.-...

Seta M2 simple; preanal setae,

5 pal]“s P T T I T N A RN R RN

Seta M2 serrate; preanal

Setae, 4'[)«'-111‘5 T EREEREERE R N I N 8

Dorssl shield with vigible
pores; ventrianal shield
wider than width of genital

Shi&?ld MY E T E T EEEEE A NI NN I I I R 9

Dorsal shield without visible
pores; ventrienal shield not
wider than width of genital

Hhi{i‘ld PN R R R I N N I I NI L L R B N R

Dorsal shield with 5 pairs
vigible pores; cheliceral fixed
digit with 3 and movable digit
with 4 subapicel teeth seeceeceses

Dorsal shield with % pairs

- vigible pores; cheliceral fixed

digit with 2 and moveble digit
with & subapical teeth essesvecaass

DVACET ST

Al ba]qkntienﬁjﬁ
Chaudhri

A.gica Chaudhri

A.Geramon,new species

A.zerens,new species

Al.canaster,new species

A.ornatuiug Chmedhrd

A.libitus Chaudhol

A, octiovus Chaudhyi
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10. Macrosetune present on génu;
tibia and basitarsus of
lag I.V LI I B B NI I R N B B BN N B R RN R IR N 11

Macrogseta present on leg
IV basitarsus only sescecccansass 18

11. BSeta L10 serrate,pointed/
leafﬂllke LI B Y I B R R B B N RE R R N N OR W Y ,]2

Seta L10 serrate, Hulbous seevcass 15

12. BSeta M2 serrate .seeecesvecsncssa A.eremitidis

“Chaudhri.

Seta}i@nsmooth -.I."...‘.I....V/IB

1%. Cheliceral movable digit with
- 3 teeth, fixed digit with 6
subapical teeth evessssonesnsncess A.zafari (Chaudhri)

Cheliceral moveble and‘fixed'
digits with less than 3 and 6
subapical teeth,respectively .... 14

14. Setae 18, L9 smooth; cheliceral
movable ¢ dlglt with 1 tooth,
fixed digit with 2 subapicsl
teeth L N N N N Y R R T A- f'hl:}r)h'm'l(_]i 1 iy
new ,pgc1n<

Setae L8, 19 serrate; cheliceral
movable &1p1t without. teeth,
fixed digit with 3% subupical
teeth BescsResrERTETASasnshERsana &.k&lﬂﬁhi@nﬂi?;,
new gpecics

1 5» Setﬂ _I'V_l_a Bmooth ssrrsssrassnen - “ne _J'E.gz‘ﬂl‘lm_i_lj_lj_uﬂ_}__!'}_ Ch:-il.ld hI",L .

Seta M2 Berrate secssescrcasensss 16

16.  Beta M2 serrnte, pointed seeecs.. Asumbrabus Chaudliri

Seta M2 serrate , bulboul ececeeess 17

17« Ventrianal shield presnsl setae,
2 pairs; peritreme reaching

between gsetas 11~ L_g‘ assssessanase A.Inal"daniensig 0w
— i s y HIG




wt

st

Yentrianal shield preanal
setae, 4 pairgiperitreme
reaching beyond seta Veeceosass A LQimitatus

................._............\

Chaudhra

18, All dorsal shield =etae
serrate excepl Dl- D3,M1
and Cl setae.euiceevionscncenen A.serrabus

Chnudhri

411 dorsal shield setae
smooth except 110 and M2 .a.... 19

19. All dorsal shield setae short
of distance to seta next in

1ine & 8 8 8 AR EASSEEREAP RSN rfo

A1l dorsal shield setae not
short of diastance to seta
I‘il)){f] i.n ],iﬂe T R EE NN RN I I A B 2/]

S, Porsal shield with 5 pairs
visible pores; membrane
gurrounding ventrianal
shield with 1 pair minute
l)la.telets AP BB AGUBEERRSEESABRSER i\".[)lf}h i_l_l_.(_‘) U‘:'H.l'Ll(‘J.llI'i

Dorsal shield with 3 pairs

vigible pores; membrane

surrounding ventrianal

shield with 2 pairs pores ..... Aainenoun Ohoaudt o

N TN R

1, Beta L1 longer than 11— L2;
15 longer than L3- 1473 Jorsul
shield deeply retlculated coven Acdaotylitor
Chaudhrel

BSeta LA smaller than L1~ L2
dorsal shield faintly reticulated. A.marncus Chaudhri



5. Amblzdrbmeila teramon,new species
(Fig.5) |

FEMALE : Porsal shield smooth,333n long, 192n wide with
18 paira setae on dorsal ghield and 2 pairs visible pores.
Chelicera 26un long, movable digit smooth, fixed digit with
3 subapical teeth (Fig.5F). All setae,stout, smooth'except
M2 and L10,serrate. Dorsal setae I1- L6 longer than distance
to seta next in line, L7 Jjust reaching base seta 18, M2 longer
than distance M2 - L10 , bases of setae M2 and I8 at level with
each other(Fig.5A). Dorsal aetae:<EI21y; D1 22p, D2 26p, D3 36n,
D4 44p5 CL Sp; 1A 34, L2 23p, L3 34p, L4 42u, LS 43, L6 57y,
L7 571, L8 53, L9 101,110 52u; M1 26p, M2 60p; 51 264,52 20n
(Fig.5A). Peritremal shield as shown in figure SD. Péritreme
reaching seta V. Sternal shield with 3 pairs sternal setae.
Metaaternal setae,1 pair, each seta on a aeparate platelet,
Genital shield 11u apart from ventriansl shield. Ventrianal
ghield 140n long,105u wide with 3 pairs preanal setag and a
pair of eliptical poree(Fig.5B). Three pairs setae on membrane
surrounding ventrianal shield,seta Vi1 42n long, smooth, Metapodal
platelets, 2 pairs, primary,1 pair,26u long, secondury, pair,
on long. Bpermatheca as shown in figure 5C. leg IV macrosetae,
_simple, pointed, genu 18n, tibia 21, basitarus 211 long
(Fig.SE). |

MALE: Not known. _

TYPE: Holotype female, collected N.W.F.P. Agricultural
Univeraity, Feshawar,8.1x.1981(M.Shahid) from Diospyioq kaki and

deposited in the Department of 5oology. University of
Peshawar Peshawar (Map No.5). .
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REMARKS: This new species is comparable with Amblydromella

divergentis Chaudhri, Amblydromella balakotientis Chaudhri

and Ambiydromella gica Chaudhri due to some of the body
characters but it can be sepsrated from them on basis of

the following differences.

1. Dorsal shield partly reticulated in divergentis,

balakotensis and sica but it is smooth in this new species.

2. Leg IV with 1 macroseta in divergentis, balakotiensis and
sica but 3 macrosetae on leg IV in this new species.

3, Ventrianal shield with 4 pairs preanal setae in diverpgentis,

balakotiensis and gica but 3 pairs preanal setae in this
new species.

This new species can also be separated from Amblydromella

zerena, new species due to M2 serrate, without concave area
near 82, 2 pairs visible pores on dorsal shield, 3 puirs
preanal getse on ventrisnal shield and shape of ventrianal

‘shield.

6. Amblyvdromella zerena,new gpecies
(Fig.6)

PEMALIE: .Dorsal shield elongated, smooth, 2 concauve arens
near 11 and 82, respectively, 436p long, 18n wide with 18
pairs setae on ' shield (Fig.GA). Chelicera 22y long, movuble
digit smooth, fixed digit with 3 subapical teeth (Fig.6C). Setae
11,L%,14 longer than their respective distences L1-1.2, L3-L4,
L4-15; L5 umaller than distance L5-~L6&, L& smaller than L&-1.7,



&

Te

o

Amblydronella zerena, new gpeciles

Dorsal shield

Genital and Ventrianal shields
Chelicera

Peritremal shield

Lep IV

Svermnatheca









L7 Just reaching base of.aéta L8, 18 at higher level as
compared o base of_ﬂg;(Fig;6A). Dorsal setae: V 21u; D1
18n, D2 22p, D3 33n, D4 39n; €1 8p; IA 3y, L2 21n, L3 29y,
L4 30p, Lo 44u, L6 47n, LZ 490, L8 47n, L9 8u, IA0 47n; M1 26y,
M2 49n; 51 22n, 82 26p (Fig.6A). Peritremal shield as shown
in figure 6D. Peritreme reaching seta V (Fig.6A). Sternal
shield with 3 pairs sternal setae. Metasternal setae, 1 pair,
each geta on a separate platelet. Genitial shield 18u apart
from ventrianal shield with a membrenous fold inbetween,
genital setae, 1 pair. Genital shield width equals ventrianal
shield width. Ventrianal shield 1360 long, 97u wide wiﬁh'u
pairs preanal setme, pores absent (Fig.6B). Four pairs.setae
on membrane surrounding ventrianal shield, seta VI1 simple,
pointed, 341 long. Metapodal platelefs, e pairs, primary 241
long, secondary 8y long. Bpermstheca as shown in figure 6P,
Leg IV macrosetée, smooth, pointed genu 16u, tibia 2n,
basitarsus 32n long (Fig.6E).

MALE: Not known

I s Holotype female, collected 6 mi.W.Peshawar, 22.ix.1081
(M.Shahid) from orange leawves, (Citpus sinensis Osbeck)and
deposited in the Department of Zoology, University of FPesh:war,
Peshawar (Map.No.6). |

REMARKS: This new species is comparable with Amblydromella

teramon, new species due to smooyh dorsal shield, cheliceral
movable and fixed digits with O and 3 teeth, reép@ctively;
peritreme reaching up to seta V and leg IV with 3 macrosetae

but these can be separated from each other on the basis of
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the following points. - _

1. No concave area on dorsal shield in teramon but 2
concave areas in this new sgpecies.

2. Seta 110 and M2 serrate in teramon, new species but
M2 simple in this new speciles.

3. Two pairs visible.pores on doréal shield in teramon,
new species but pores wanting in this new species.

4, Ventriasnal shield with 3 pairs setse in teramon,
new gpecies but &4 pairs.in this new species.

7 | 5. Shape of ventrianal shield differs in both the species.

7. Amblydromells canapster, naw species
(Fig.7)

FEMALE: Dorsal shleld irregularly,completely reticulated,
4%2n long, 177p wide with 18 pairs-setae and 7 pnirs visible
pores (Fig.7A). Chelicera 36n long, movable digit smooth,
fixed digit with 4 subapical teeth (Fig.?7D). All dorsal shield
setae smooth except 110, serrate. A1l setae short of distance
to seta next in line excépt M2 crosses distance M2 - L8
(Fig.74).Dorsal shield setme: V 20u; D= D2= D3 = 16p,2ﬂ.2ﬁp;
Gl 10p; A= L2= L3= 16 = 21p,I4= L= 24p,17- L8~ 261,19 29 y,
110 55p; M1 16p,M2 32u; 81 271,82 2Ma(Fig.7A). Peritremal

shield as shown in figure 7E. Peritreme reaching seta V

(Fig.7A). Sternal shield setae 3 pairs, smaller than distance

to seta next in line(Fig.7B).Metasternal setae,? pair, each




Fige 7« Amblydromella ¢anaster, new specles

. A. Dorsal shicld

B. Shternal shield

¢, Spermathec:s

. ‘ D. Chelicera

e

. 7. Peritremal shield

F. Genital and Ventrianal shield

o

» Leg IV










geta on a separate plateiet(Fig;?B); Genital shisld 20n

apart from ventrianal 5hi§1d with a membrenous fold
inbetween.Ventrianal shield striated,preanal area broadly
subquadréte,13Qp long,104n wide with 3 pairs preanal setae

and a pair of eliptical pores(Fig.?F). Four pairs setae and

3 pairs minute platelets on ﬁambrana surrounding ventrianal
shield,seta VL1 smooth,34n long (Fig;7F). Metspodal platelets,
2 pairs,primary 26n long, secondary 10u 1ong(Fig.7F)..
Spermatheca as shown in figuré 7C.Leg IV macroseta on.

basitarsus, simple, pointed,53n long (Fig.7G).

MALE: Not known.
TYPE: Holotype female, collected 4 mi.E.Peshawar,
2.x.1980(M.Shahid) from Diospyros kaki amd deposited in

the Department of Zoology,University of Peshawar,
Peshawar(Map No«?)e o

REMARKS: This new species is closely related to
Amblydromella octavus Chaudhri,Amblydromella libitus and

Amblydromells ornatulus Chaudhri due to the following

characters.
1. Dorsal shield completely reticulated.
2. Peritreme reaching seta V.
%. Leg IV macroseta on basitarsua only.
This new species can be separated from the ebove species
on the basis of the rolldwing points.

1. Shape of venﬁrianal shield differs in both the species.
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2. Seta M2 serrate in‘oétaﬁﬁé,:iibiﬁqﬂ and ornajulug but

it is smooth in this new species.

/aetae .
5« Vertianal shield preanal 4 pairas in octavus, libitus
and, ornatulus but 3 pairs in this new species.

4. Shape of spermatheca differas in all these species.

8. Amblydromella chaghmaensis,new species
(Fig.8)

FEMALE: Dorsal shield irregularly striated,reticulaged
posterionly, striations fade away anteriorly, 54§u.long,
1771 wide (Fig.8A). Dorsal shield deeply recurved near 81,
slightly recurved near and inbetween setae L7 and 18, with
18 palrs setase and 6 pairs visible pores (Fig.8A). Chelicera
34p long, movable digit with 1 tooth and fixed with 2
subapical teeth‘(Fig.BC). All dorsal setae smooth except L10,
weakly serrate. Seta I1 longer than L1 - L2 whereas L2 and
L3 smaller than respective distances L2 ~ 13 and L% - 14;
seta M2 291 and 440 apart from aeﬁae 18 and 19, respectively.
Dorsal setae: ¥ 26u; D1 16n, D2 - D4 broken; C1 6u; L1 34u,
12 18n, L3 23p, I4 26y, L5,16,17 broken, L8 S4n, L9 38p,
170 57p; M1 and M2 broken; 81 26u, 52 broken (Fig.84).
Peritremul shield as shown in figure 8F., Peritreme reaching
up to seta L2 (Fig.84). Sternal ghield with 3 pairs sternal

setae. Metaaternal setae,1 pair, each seta on a separate platelet.
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Amblvdromella chashmaensis, naw snecios

Dorsal shield

Genital and Ventrisnal shields
Chelicera

soapnathecs

Teq IV

Foeritremal shield









Genital and véntrianalvshields.é%ﬁ epart from each other
with a membranocus fold inbétwéon(?ig.aﬂ). Genitél shield
with 1 Pair genital setae.Ventrianal shield slightly wider
than geﬁital shield with 4 pairs preanal setae,pores absent,
shield with deesp constriction near setae III and IV. Four
pairs setae,4 palrs pores and 1 palr vieible minute platelets
on membrane gsurrounding ventrisnal shield,seta VL1 amooth,
52n long(Fig.8B). Metapodal platelets,2 pairs, primary 26n
long,secondary 13u long(Fig.8B). Spermatheca with rounded
atrium,elongated cervix (Fig.8D). Macrosetae on leg IV
simple, genu 291, knobbed, tibia 23u, simple, basitarsus
5op, knobbed (Fig.8E). ‘

MALE: Not known.

TYPE: Holotype female,collected 1 mi.E.Garam Chashma
(Chitral Valley,SOOO'),7.vii.1980(M.Shahid) from Undet.
hoat plant No.7/80; two females collected same locality,
8.vii.1980 from Undet.host plant No.12/80. The gpecimens
have been deposited in the Department of Zoology, University

of Peghawar,Pashawar(Map No.8).

REMARKS: This new species can be separated from

Amblydromella kalashiensis,new spediea to which 1t closely

resembles on the basis of the following chardcters.

1. Peritreme reaching peta ¥V in kalashiensis, new species

but reaching up to seta L2 in this new species.
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2. Dorsal shield ornamentation differs in'both'the'species.

3, Seta VL1 merrate in kalashiensis, new species but it is

smooth in this new species.

4. Sheape of ventrianal shield differs in both the species.

5. Leg IV macrosetae serrate in kalsshiensis, new species

but smooth and knobbed in this new species.

9. Amblydromells kalashiensis,new species

(Fig.9)

FEMALE: Dorsal shield irregularly and completely
reticulated,concave near 52, 3121 long,239: wide, with
19 pairs setae(Fig.9A). Chelicera 24n long, movable digit
smooth, fixed digit with 3 subapidal teeth(Fig.9C). All
dorsal setae stout,smooth except L8,L9 and L10,serrate,
Seta I1 longer than distance L1~ L2; setae L2,L%,I4 Jjust
reaching baose of seta next in line,respectively; LD smaller
than distance L5~ L& seta M3 261,39n and 671 apart from
18,19 and 110,respectively(Fig.9A). Dorsal setae: V 18n;
D1 13n, D2 1eu, D3 294,04 31u; Cl 8n; 14 23n, 12 29u, L3
21n, 14 26n, 1S 31, 16 3Mn, L2 34u, L8 #1n, L 34p,110 40n;
MA 21n, M2 22n,M3 37a; 81 = 852 = éqn (Fig.94A). P eritremal
shield as shown in figure 9D, P eritreme reaching seta V
(Fig.94). Sternﬁl shield setae,? pairs,setae much smeller

than respsctive distance of aetae next in line., Metasternal
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setae,1 pair, each seta on a séparate.platelét. Genital
shield wider than widbh of ventrianal shield, 39u apart from
each other with a membranous fold inbetween. Genital shield
with 1 pair of setae(Fig.9B)..Vantrianil shield vase-shaped
with 4 pairs preanal setae,139u long ,70n wide (Fig.9B).
Four pairs setae and a pair of pores on membrane surrounding

ventrisnel shield, seta V11, serrate,26n long(Fig.9B).

‘Metapodal platelets,2 pairas,primary 31n long, secondary,1iu

long(Fig.9B). Spermatheca as shown in figure 9F. Macrosetae
on leg IV gerrate, genu 13n, tibia 11u, basitarsus 19u long
(Fig.9E).

MALE: Not known.

TYPE: Holotype female,collected Kalash Valley(Chitral,

5000'), 7.vii.1981(M.Shahid) from walnut(Juglans regia) and
deposited in the Department of Zoology, Univeraity of
Peshawar(Map No.9).

REMARKS: This new species c¢an be geparated from

Amblydromells chashmaensig,new species on the bais of the
following characters.

1. Peritreme reaching seta L2 in chashmaenais but up‘to

seta V in this new species.

2. Yorgal shield ornsmentation differs in both the species.

3. Beta V11 smooth in chaggmaensia.but serrate in this

new species.

4. BShape ol ventrianal shield differs in both the species.
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5. Lag IV macrosetaeismboth-ﬁnd knobbed in chashmaensis but

serrate in this new species.

10. Amblydromella mardaniensis,new sgpecies

(Fig.ﬁo)

FEMALE: Dorsal shield smooth,371n long,115n wide with
18 pairs setae(Fig.10A). All dorsal setae smooth except M2
and 110 serrate with bulbous tip. Chelicera 31un long,movable
digit with 1 tooth, fixed digit with 3 subapical teeth(Fig.10C).
All setae smaller than distance to respective seta next in
line except L8 longer than L8 gﬂ,wnoraal getae: V 16u; D1
10n, D2 13n, D3 18p,D4 18n; C1 Spg L= 12 = 13 = L6 = 19 = 13,
4 = Lo = 16p, L8 261,110 36p; M1 13p, M2 33np; 81 18u, 852 13n
(Fig.10A). Peritremal shield as shown in figure 10D.
Peritreme extending up to and between setae L1 and L2(Fig.10A).
Ventrianal shield with 2 pairs pfeanal setae,pores abgent,
shape as shown in figure 10B., Four pairs setae on membrane
surrounding ventrianal shield,seta VL1 smooth,2: long
(Fig.10B). Spermatheca with long atrium as shown in figure 10F.
Macrosetae on leg IV genu 13n,tibia 13u, basitarsus 31n long,
all with bulbous tip(Fig.10E).

MALE: Not known.
TYFPE: Holotype female, collected 2 mi. E. Mardan;
12.ix.1981 (M.Bhahid) from guava(Psidium guaijava) leaves and

deposited in the Department of Zoology,University of

Pesghawar, Peshawar(Map.No.10.).
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REMARKS : . This new species is‘cbmparable with

Amblydromella limitatus Chaudhri due to smooth dorsal shield,

stae 110,M2 serrate and bulbousj absence of pores on dorsal

shield and leg IV with 3 knobbed macrosetae. The following

characters separate them from each other.

1.

2

Peritreme reaching up to seta V in limitatus but up to
end between 11 and L2 in this new species.

Ventrianal shield with 4 pairs preanal setae in limitatus

but 2 pailrs setame in this new species.

Shape of ventrianal gshield differs in both the species.



GENUS AMBLYSEIUS BERLESE
Amblyseiusg Berlese,1914i145.
Auwblyseiusg(Amblyseius) Berlese,lMuma,1961a:287,
Amblyseius(Amblyseiulus) Muma,1961a:287,
Amblyseius Berlese,Mums and Denmark,1962:62;1970:62.
Amb}zséius Berlese,Deleon,1966:88.

Amblyseius Berlese,Chaudhri,1968:550;1979:68.
Amblyseius Berlese,Khan and Chaudhri,1969:52.

The genus Amblyseius was described by Berlese in 1914 and
the type of the genus, by original designation is Zercon
obtusus Koch 1839. Chant (1958) described 13 species of the
mites under the genus Typhlodromus and subgenus Amblyseins.
Later Chant(1959) divided the genus Typhlodromus into 2
subgenera,viz,, Typhlodromus and Amblyseius . He further

divided the subgenus Amblyseius into 9 groups( sextus,setosus,

finlandicus,irregularis,obtusus,new—sani,sberrans,grandis and

sandersi) and described 90 species in these groups. Pritchard

and Baker(1962) recognized Amblyseius(sens.lit. ) as genus

but they divided the genus into 7 subgenera (Amblyseius,

(sens.str.), Amblyseilla,EKempimodromus,Proprioseius,

Phytosaiulus,Aaperosaiqg and Ptenoseius). They described 22

species in the genus Amblyseius( subgenus Amblyseius). Ehara
(19673,196?b,19?0), Ehara and L08(19?1), and Merwe(1965)
followed this pattern for the description of Amblyseius

speciea from their reapective areas. Chant and Baker(1965),

Chant and Hansell(1971) maintained the generic status of
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Aublyseius. Athias-Hen:‘t?i‘o‘t_‘ (1958,1960,1967), Corpuz and
Rimando (1966), DeLeon(4961,1966); Denmark(1965), Ehara(1959,
1964 ,1966a,1966b ), Gonzﬁlez and Schuster(1962), Kennett(1358),
Meyer and Rodrigues (1966), Muma (1961b,1967), Muma and
Denmark{(1970), Schuster anﬁ Pritchard(1963),Wainastein(1962b),
Wainsteln and Arutunjan(1970), Wainstein and Begliurov(1971)

have assigned all the species of their respective areas to

the genus Amblyseius.

Chaudhri(1968,1979) has collected 10 species of the genus
Amblyseius from Pakistan. The present suthor has collected
9 new speciea of this genus from Peghawar srea and this makes
a total of 19 species from Pakistan and out of these only 1
species is redescribed wheraas the other species are new
to science and they havqfszgcribed from Pakistan for the

firat time.

DIAGNOSIS: Dorsal shield lightly to well-sclerotized
and smoéth, shield undivided. Setaa: vertical setae, 1 pair;
dorsal setae,?-4 pairs; clunal setae,1 pair; median sétae,

2 pairs; lateral setae, 9 pairs( 4 pairs prolateral { 5 pairs
postlateral setae); sublateral setae, 2 pairs{present on the
membrane ). Sternal shield with 3 pairs sternal setae.
Ventrisnael shield with 3 pairs preanal setae; 3—4 pairs setae
on membrane surrounding venfrianal shield. Peritreme long,
variable in length. Metapodal platelets,1-2 pairs.Dentation

of chelicerae variable.legs normal,leg IV with 3 macrosetae,
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1 each on genu,tibia and basitarsus( in some species, only

4 macroseta on basitarsus).

Type Species: Zercon obtusug Koch

Muma(19619 ,Muma and Denmark(1970) considered seta:gi
ag M2 and described 3 medisn setme and 8 lateral setae
( in pairs). Chaudhri(1968,1979) counted 2 median setae and
9 pairs latersl setae. Chaudhri has been followed in this
regearch work.

been
The following key haas prepared for all the species

collected and described from Pakistgn.The new specles

collected from N.W.F.P. have been incorporated in this key.

Key to AMBLYSEIUS in Pakistan
(Females)

1. Doraal shield setae,17
pairs;ﬂeta 2& present......---.... 2

Dorsal shield metae,16
pairs; seta D4 ambgent ..iceesencacs A.beatug Chaudhri

2. Dornal setae of normal

ﬂhjl’aﬁ PRI R R R N A N O A B R B A L B B N B B R I 5

Some dorsal petas very long....... 16

% Dorgnl shield smooth Besasscrsenan 4

Dorsal shield reticulated seavees. 11
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5.

(3_

Setae L9 and ﬂg_bothlsimple sae

Setae L9 and M2 both serrate
or L9 serrate M2 smooth
or Sex‘ra‘te XN EENEET N NN NN NN

Setae L9 and M2 both serrate ..

Setae L9 serrate,l2
serrate or simple ...cee00cs00e

Ventrianal shield smooth;
leg IV with 3 macrosetae.......

Ventrianal shield striated;
Leg IV with 1 mucroseta eeee...

Cheliceral fiwxed digit with
5 subapical teeth; shape of
ventrianal shield different
from that of venustuS ciecessesve

Chelicernl fixed digit with
4 gubapicsel teeth; shape of
ventrianal shield different
from that of atolidus cecececces

Peritreme reaching up to

Beta ;V_" LB R R RN B B B BN Y SR B A B B B B ]

Peritreme reaching up to

Beta I—‘2 R R B B R B R R B BE BB N N B B

Cheliceral movable digit with
2 teeth; leg IV with macroseta
on basltarsus 00ly cevveccscses

Cheliceral moveble diglt with

1 tooth; leg IV with 3
macrosetae on genu,tibia and
DASltar8UB secsveesesccsnvavens

10

A.takhti,new species

A.perfectus Chaudhri

A.stolidus Chaudhri

A.venmugtug Chaudhrd

———

A.uvidusg,new gpecies

A. ballos,new species



10.

11.

12.

1‘3-

4.

ces

Dorsal shield with 5
pairs visible pores;
seta L3 longer than
distance IJ - l’.l_t PR A X I N

Dorsal shield with 2 pairs
visivle pores; seta L3 =
distance Lﬁ_—I__}l_"_ Ssavesaasn

Dorsal shield with

vigible DPOTeS cveecosevsssss 12

Dorsal shield without
visible POTES scsssscsssrnea 15

TLeg IV with 1 macroseta;
dorsal shield with 1 pair
pores .....I.‘O.-.I.l“..l.-

Leg IV with 3 macrosetae;
dorsal shield with more than
1 pair poreﬂ -..-O.I.‘....I 15

Dorsal shield completely
reticulated; ventrianal
shield smooth withoubt -
preanal pores; peritreme
up to seta L eececccsccsnen

Dorsal shield partly
reticulated; ventrianal

shield striated with 1 pair
preanal pores; peritreme

up to Seta 1--..-.-;--...‘o ’14

Dorsal shield with 3 pailrs
visible pores; cheliceral
movable digit with 5
subspical teeth; 1 pair
platelets on membrane
surrounding ventriesnal shield.

Dorsal shield with 4 pairs
visible poresj;cheliceral
movable digit with 8
gubapical teeth; platelet
BDHENE ecosvsccsasssvncssnans

Al darghaiensis,
new species

A.emotug,new species

A.inculatus,new species

A. latro,new species

A.nidus,new species

A.opimia,new species



15.

16.

17-

18.

Metapodal platelets abséhﬁ;J
ventrianal shield squarish ...

Metapodal platelets 1 pair;

ventrianal shield much
1°nger than Wide ..ﬁ..-‘.hlt‘..

Dorsal shield sparsly
reticulated; pores present ...

Dorsal shield asmooth;
poreﬂ abﬂent ..O..l...ﬁh.l.-..”

Setae 19, M2 smooth;

ventrianal shield Smooth eeeve.

Seta 19 simple/serrates
M2 serrate; ventrianal
EHield- StriatEd &S ¢ 8BS aass

Seta 19 simple; cheliceral
movable digit with 3 and
fixed digit with 11 subapical

teeth LR B R R S

Seta L9 serrate; cheliceral
movablie digit with 4 and fixed
digit with 6 subapical teeth..

17

18

g,notatus Chaudhri

A.finlandicus
(Oudemans )

A.deductusg Chaudhri

&,impactus Chaudhri

A.bajulug Chaudhri

A.excelsus Chaudhri

11. Amblyseius takhti,new species

(Fig.11)

FEMALE: Dorsal shield smooth,slightly concave near

82, 416u long, 291 wide,17 pairs setae and 6 pairs visible

pores (Fig.114). Chelicera 26n long, movable digit smooth,

fixed digit with 4 subapical teeth(Pig.11F). Dorsal setae

smooth; L1 longer then Ii~ L2; L2 Just crosses base seta 13

1]

L3 longer than L3- I4; LS5, L6 smaller than their respective

digtances I4- L5 and L5~ L6; L8 longer than L8- 19 (Fig.11A).



Fig. 11. Amblyseiug takhti, new species
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Doraal setae: ¥V 36n; Qi 46y,kgg‘13n,‘22 261, D4 34ny ClL Sn;
L1 391, L2 33n, L3 48n, Lﬁhbroken, L5 2en, L6 3én, L7 29,
L8 39u, L9 70u; M1 16n, M2 31n; 81-21n, 82 13u(Fig.114).
Peritrémal ghield as shown in figure 11B. Peritreme reaching
beyond seta L2 (Fig.11A). Sternal shield with 3 pairs setae,
I smaller than distance I~ II, II just reaching base seta
IIT.Metasternal setae,? pair, each seta on a separate
platelet. Genital shield wider than width of ventriaﬁal
shield, 24u apasrt from each other, with a membranous fold
inbetween (Fig.M11E). Ventrianal shield smooth,vase-shaped,
with % pairs preanal setae and 1 pair eliptical pores
(Figa11E). Pour pairs setame and 1 pair minute platelets on
membrane surrounding ventrianal shileld,seta VL1 smooth,

441 long (Fig.11E). Metapodal platelets, 2 pairs, primary,
2611 long, secondary,5Sn 1qng (FPig.MMLE). Leg IV macrosetae

on genu, tibia, and basitarsus,simple measuring 57u, 42u
and 731 in length, respectively(Fig.11D). S permatheca as
shown in figure 11C, major duct 16p, atrium 5n and cervix

31 long (Fig.11C).

MALE: Not known.l .

TYPE: Holotype female, collected i mi. E. Takhth
Bhai,13.x1.1982 (MShahid) from Undet.host plant No.4/82
and deposited in the Department of Zoology,University of
Peshawar ,Peshawar(Map No.11). |

REMARKS: This new species is closely related to
Amblyseiuy perfectus Chaudhri,Amblyseius stolidus Chaudhri
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and Amblyseius venustus Chaudhri due to smooth dorsal

shield and other body characters but the following characters

separate it from these three species.

1. Cheliceral movable digit with 1 tooth in perfectus,
atolidus and venustus wheremss it is smooth in this

new gpecies.

2. Setae LO and M2 serrate in perfectus,sltolidus and

venustus but smooth in this new specles.

3« Ventrianal shield striated in perfectus,stolidus and

venugstus but smooth in this new species.

4. Peritreme reaching up to seta V in perfectus, stolidus

and venustus whereas it reaches only up to seta L2

in this new species.

12 Amblyseius uvidus, new species

(Fig.12)

FEMALE: Dorsal shield smooth, concave neai 52, 3%5n
long,24%n wide with 17 pairs setae and 4 pairs visible
pores (Fig.12A). Chelicera 34n long,movable digit with
2 teeth und fixed digit with 3 subapical teeth (Fig.121).
Dorsal setae smooth except 19, weaily serrate. All dorssal
setase smaller than distance to respective seta next in line.

Dorsal setne: ¥ 13u3 D1 16w, D2 13m, D3 11u, D4 10u; C1 101
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14 18y, 12 16,13 13u,I4 16p, Ls= L6 1%, 12 10, L8 18p,

L9 Sop; M1 13u, M2 18u; 81 13, S2 1én (Fig.12A). Peritremal
ghield as shown in figure 412D, Peritreme reaching up to seta
V.Sternal shield as shown in figure 12B, 3 pairs sternal setae,
‘all short of distance to seta next in line. lMetasternal setae,
1 pair,each seta on a separate platelet(Fig.12B). Genital
shield 20n epart from ventrisnal shield,as wide as width of
ventrianal shield,? pair genital setse.A membranous fold
inbetween genital and ventrianal shields(Fig.12G). Ventrianal
shield striated,lateral sides almostﬁstraight,B pairs

preanal gsetae and a pair of ef&ptieal pores{I'ig.12G). Four
pairs setae on membrane surrounding ventrisnal shield,seta
VI1 smooth,47n long(Fig.12G). Metapodal platelets,2 pairs,
primary,1 pair,26p long, secondary,? pair,8ua long(Fig.12G).
Leg IV pacroseta on basitarsus,simple,S57n long(Fig.12¥).

Spermatheca as shoﬁn in figure 12C, atrium Qp,cervix,ﬁ@p.

MALE:  Not known.

TYPE: Holotype female,collected 1 mi.E.Takhth Bhai,
1%.x1.1982(M.Shahid) from Undet.host plant No.1/82; one
female,same collection data from maize(Zem mays) and
deposited in the Department of Zoology,University of
Peshawar,Peshawar(Map No.12).

REMARKS: This new species is closely related to

Amblyseius balios,new species due %o smooth dorsal shield,
seta 19 serrate, M2 smooth, peritreme reaching seta V.

The following characters separate the two species from
each other.

1. Dorsal shield with 2 pairs visible pores in balios
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wheress 4 pairs porés in this new species.

2. Cheliceral movable digit with 1 tooth in balios but
2 subapical teeth in this new species.

3. Leg IV with 3 macrosetae in balios whereas only A

macroseta on leg IV in this new species.

13. Amblyseiua ballos, new species
(Fig.13)

FEMALE: Dorsal shield smooth, oval,322n long,250p wide
with 17 pairs setae and 2 pairs visible pores(Fig.13A).
Chelicera 26n long,movable diglt with 1 tooth and fixed
digit with 3 subapical teeth(Fig.13C). All setme smooth
except LO,weakly serrate. Seta L1 longer than distance
I1- L2, L2 smaller than distance L2~ L3, L3 longer than
distance L3~ I4, L5, 16, L7, L8 and 19 smaller than
regspective dlstance to seta next in line. Dorsal setae :

V 33 D1= D2 11p, D3= Di4- 1€u; C1 Sp; L1 31p, L2 26,
L3 3Mp, 14 49, L5 13p, 16 2%p, L7 184, I8 23p,19 55p;
1 1p, M2 18u; 81 11a, 82 13n (Fig.13A). Peritremal shiold

i

=

as shown in figure 13E. Peritreme reaching up to seta E,
Sternal shield with % pairs sternal éetae.Metasternal setae,
1 pair, each seta on a separate platelet. Genital shield

11p apart from ventrianal shleld,q1 pair genital setae,simple.

A membranous fold inbetween genital and ventrianal shields
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(Fig.1%B). Ventrianal shiéld with 3 pairs preansal setae,

pores sbsent, first two pairs setae forming a straight line
(Fig.45B).-Four pairs setae on membrane surrounding venbrianal
shield, seta VI1 simple,31n long. Metapodel platelets, 2
pairs,primary,1 pair,26un long, secondary,? pair,5n long
(Fig.13D). Spermatheca as shown in figure 13G. Leg IV with

4% macrosetae, simple, genu 43;, tibia 21, basitarsus 68n

long (Fig.13F).

MALE: Not known.
TYPE: Holotype female, collected 6 mi.E. Peshawar,

2.1%.1981 (M.Shahid) from wheat straw, Triticum sestivum

and deposited in the Department of Zoology, Uhiversity_of

Peshawar, Peshawar(Msp No.13).

REMARKS: This new species is geparated from Amglxggigg
uvidug, new species due to difference in the shape of
ventrianal shield, difference in number of subapical teeth
on movable digit of chelicere,number of leg IV asetne and

porea on dorgsal shield.

14, Amblyseius darghaiensis, new species
(Fig.14)

FEMALE: Dorsal shield smooth, sole-shaped,343n long,
219p wide with 17 pairs setae and 5 pairs visible pores

@
( 2 pairsg pores eliptical and 3 pairs rounded) (Fig.144).
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Chelicera 281 long, movsble digit with 1 tooth apd fixed digit
with 2 subapical teeth (Fig.14B).Dorssl setae smooth except
19, serrate. Seta I longer than distance L1- L2, L2 smaller
than distance L2~ L5, L3 longer than distance L3~ I4, other
setae smaller than distance to respective seta nexb in line,
seta M2 3%& and 47u apart from setae L7 and L8, respectively.
Dorsal setae: ¥V 34n; D1 23n, D2 26u, B3 34u, D4 39u; C1 Su;

L1 4, L2 44, L3 52n, I4 68n, LS 36n, L6 42n, 17 211,18 36n,
19 68n; M1 23n, M2 34n; 81 13p, 82 15n (Fig.14A).Peritremal
shield as shown in figure 14E, Peritreme reaching up to

seta L2 (Pig.14A). Sternal shield with 3 pairs sternal setae,
seta I reaching base of seta II, seta II longer than distance
II-IIT.Metosternal setas, 1 pair, euch maetn on s separate
platelet. Genital shield 8n apart from ventrianal shield with
a membranous fold inbetween, genitsl setae,1 pair (Fig.14F).
Ventrianal shield concave anteriorly,rounded posteriorly

and deeply concave laterally with 3 pairs preanal setme and

a pair of eliptical preanal pores(Pig.14F). Pour pairs setae
on membrane surrounding ventrianal shleld,seta VI smooth,

39u long. Metapodal platelets,2 pairs.Spermathecs as shown

in figure 14D, atrium 3p long,cervix eloniated tube. Leg IV
macrosetae on genu, tibia and basitersus measuring 57n,

391 and 65n, in length, respectively (Fig.14C).

MALE: Not known.



Fipe Mo nmbiyoniun doprhaienois, new apecies

A. Vorsal shicld
B. <heliceora
Cue Leg IV
. De Hpermatheca
- | e Feritremél ghield

Foe Genital and Ventrianal chields










TV A

TYPE: Holotype famﬁle,qollected 1 mi.N. D&rgai-,
14,%x1.1982 (M.Shahid) from 'Bheng'(Cennabis sativa);two

females collected,? mi.N. Peshawar,B8.x.1980 from Undet.
hogt plant No.18/80; one female,4 mi.E. Peshawar,1%.x.1980
from maize,(Zea mgxs);six femasles, 1 mi.S. Peghawar,

18.%.1980 from mulberry,(Morus albs);Undet. host plant

No.70/80, lady's finger,( Hibiscus esculentus ); three

females collected 1 mi.E. Dargal ,14.x1.1982 from 'wild

podeena, ( Mentha gsylvestris ). The specimens have been

deposited in the Department of Zoology, University of
Peshawar, Peshawar(Map No.14).

REMARKS: This new species i1s comparable with Amblyseius
emotus, new species but the following characters separate

the two species from each other.
1. ©Shape of dorsal shield differs in both the species.

2. Cheliceral fixed digit with 3 teeth in emotug but 2

teeth in this new spéciea.

5« Ventrianal shield presnal pores absent in emotus but

present in this new gpacies.

4. Bhape of ventrianal shield differs in both the species.
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15. Amblyseius emotus, new specles

(Fig.15)

FEMALE:  Dorsal shield smooth, pesr-shaped,3%8u long,
195n wide with 17 pairs setae and 2.pairs visible pores
(Fig.15A). Chelicera 26u long, movable digit smooth, fixed
digit with 2 subapical teeth(Fig.15C). Dorsal setae smooth
except L9, serrate. Seta 11 longer than distance I1- L2,
L2 smuller than distance L2- L3, L% reaching base of gseta
14 , seta M2 é%n and 42n spart from L7 and L8,respectively
(Fig.154A). Dorsal setae: V 29u; D1 13n, D2 16n, D3 26a,

D4 26n; C1 ep; LA 3én, 12 27p, L3 42u, L4 55u, L5 214,16
26p, L7 18n, L8 25n, 19 57n; M1 13u, M2 26p; 8= S2= 14n
(Fig.154). Peritremal shield as shown in figure 15D,
Peritreme reaching middle of setae L2- L3 (Fig.15A4).5ternal
shield with 3 pairs sternsl setae, I smaller than distance
to seta next in line, II reaching beyond distance II-III.
Metagternal setae,’1 pair, each setm on a separate platelet.
Genital phield 10n apart from ventrianal shield, with a
membranous fold inbetween, a pair of genital netfae.
Ventrianal shiseld stralght anterioriy, with 2 deep concave
areas laterally, 3 pairs preanal setae and a pair of preunml
pores (Fig.15B). Four pairs setae on membrane surrounding
ventrianal shield,seta VL1,simple,31u long(Fig.1SB)..
Metapodal platelets,2 pairs, primery,1 pair,20u long,

secondary,1 puair, Zp long. Spermatheca as ashown in (ipure
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15F,atriun 7n long, cervix, a long tube,42n long.leg IV
macrosetae smooth, genu 551, tibia BQp, bagitarsus 701

long, tip minutely recurved (Fig.15E).

MALE: Not known.

TYFE: Holotype female, collected N.W.F.P. Agricultural
University area,Peshawar,27.viii.1980 (M.Shahid) from

plum, ( Prunus domeatica); one female collected, ? mi.l.

Peshawar,22.ix.1982 from 'ber',(Zizyphus jujubal; two

.- females collected, 1 mi.S. Peshawar,15.%x.1982 from citrus,
(¢itrus sinensis). The specimens were deposited in the
Department of Zoology, University of Peshawar,Peshawar

{(Map No.15).

REMARKS: This new species is separsble from Amblyseius

darpghaiensis, new species on the basis of the following

charnctors.,
1. Bhope of dorsal shield differs in both Lhe specien,

P« Cheliceral fixed digit with 2 subapical teeth in

dorphaiensis but 3 subapical teeth in this new species,

5+ Shupe of ventrianal shield differs in both Lhe speciles.

. Dorsal shield with 5 pairs vigible pores in darghaiensis

but 2 pairs visible pores in this new specieg.
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16. Amblyseius inculatus, new species

(Fige16)

FEMALE: Dorsal shield completely reticulated,? concave areas

on each side of dorsal shield,406n long,208u wide with 17
pairs setae and 1 pair visible pores (Fig.16A). Chelibcra

311 long,movable digit with 3 and fixed digit with 7
gubapical teeth(Fig.16C). Dorsal setae smooth except L9,
serrate, setae 17, L8, 19 and M2 stout as compared to other
getae on the shield. All dorsal setae shorter than respective
distance to seta next in line. Dorsal setae: V 13u; D1 13p,
Dp. D= D4= 16p; CL 16p; L1 17n, L2 1%p, Li- L= 15= L6-

108, L7 31, 18 24n, L9 70u; M1 17Mn, M2 23p; 51 16p, S2 18
(Fig.16A). Peritreme reaching up to sete V. Sternal shield
with 3 pairs sternal setae,seta T smaller than distunce

T~IT, II smaller than distance II-111 (Fig.16B). Metasternal
aetue,1 pair, each seta on a separate platelet(lig.16B).
Genitul shield 5pn apart from ventrianal shield with u thick
membranous area inbetween the two shields, genital sebae,

1 puir. Ventrianal shie}d oblong,weakly striasted,109u long,
104n wide, 3 pairs preanal setse and a pair of poreé(ﬂig.ﬂGF).
Four pairs setae on membrane surrounding ventrianal shield,
seta VL1 simple, 34n long.Metapodal platelets, 2 pairs,
primary 1 pair,29s long, secondary, 1 pair, 8u long
(Fig.16F). Spermatheca ag ahown in figure 16D, atrium 5n
long,cervix brﬁudly rounded. Leg IV macrosetn on busituréuﬂ

only,smooth,44n long (Fig.16E).
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MALE: Not known.

- IYPE: Holotype female,collected 1 mi.E.
N.W.F.P. Agricultural University Campus, Peshawar, 6.%.1980
(M.8hahid) from Undet.host plant No.3%2/80 and deposited in
the Department of Zoology, Universi?y of Peshawsr, Peghawar

(Map No.16).

REMARKS: This new species is comparable with Amblyseius
latro,new specieé due to completely reticulated dorsgsal shield;
19 serrate; M2 simple; all dorsal shield setae smaller than
distance to seta next in line but the following characters

separate both the species from each other.
T. Dorsal shield with 3 pairs visible pores in latro but
only 1 pair visible pores in this new apecicy.,

2. DTeritreme reaching up to meta IA in latro but il reaches

up to seta V in this new species.
5. Ghape of ventrianal shield differs in both the species.

' Ventrianal shield preanal pores absent in latro but
present in this new species.

Y. leg IV with 3 macrosetae in latro but only 1 macrosets

on leg IV in this new species.
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17. Amblyseius latro, new species

(Figa17)

FEMALE: Dorsal shield completely reticulated y 5051 long,
302p wide with 17 pairs setae and 3 pairs visible pores
(Pig.174). Chelicera 31u long, teeth not clear due to the
position of the specimen. Dorsal setae smooth except L ,
serrate.All setae smaller than distance to seta next in line.
Dorsal setae: V 34n; D1 13n, D2 1951, D3 18n, D4 24n;5 C1 5p;
11 31u, L2 29p, L3 broken, L4 39n, L5 18n, L6 26n, L7 21,
18 291, L9 52u; M1 19n, M2 24n; ﬁl‘ﬁau, 82 16n (Fig.17A).
Peritremal shield as shown in figure 17C. Periireme reaching
up to setn [1(Fig.17A). Sternal shield with 3 pairs sternal
gsetne, I reaches base of seta II, II crosses base of geta ITI.
Metausternal setae, 1 pair, each seta on a separate platelet.
Genital shield 13p apart from ventrianal shield,? pair
genital setae.Ventrianal shield almost squarish with 3 pairs
preanal setse, preanal pores abaent(Fig.ﬂ?B). Four pairs setae
on membrane surrounding ventrisnal shield,seta VL1 smooth,
45n long (Fig.1?B)a Metapodal platelets, 2 peirs, primary,

1 pair, 26u long, secouda%y, 1 pair,8p long (Fig.171).
Spermatheca ag shown in figure 17D, atrium &n and cer#ix
11 long. Leg IV macrosetae on genu, tibia and basitorsus,
simple, measuring 44u, 36p and 63n in length,respoctively
(Fig.17E).
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MALE: Not known.,
TYPE: Holotype female,collected 2 mi.N. Chitral

(Chitral Valley,5000'),10.vii.1980(M.Shahid) from apple,

(Molug domestica) and depbsited in the Department

of Zoology, University of Peshewar, Peshawar(Map No.17).

REMARKS : This new species is separated from its

closely related species Amblyseius inculatus,new species

on the basis of the following characters.

Te

Dorsal shield with 1 pair visible pores in inculsntus

but 3 pairs visible pores in this new speciesn.

Feritreme reaching up to seta V in inculatus but reaching

up to seta L1 in this new species.
Bhape of ventrianal shield differs in both the species.

Ventrianal shield pores present in inculatus but wanting

in this new sgpecies.

Leg IV with 1 macroseta in inculstusg but 3 macrosetue

on leg IV in this new species.

Ventrianal shield waakly striated in inculatus but

smooth in this new speciesa,

18.  Amblyseius nidus,ﬁew apecies
(Pig.18)

FLMALE: Dorsal shield partly reticulated, concave near
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82, 432n long,250u wide with 17 pairs setae and 3 pairs visible
porea (Fig.184A). Chelicera 30u long,movable digit with 5 and
fixed dlglh with 2 subapicsl teeth (Flg.ﬂac) Dorsal setae
smooth,simple except L9 serrate, L1 longer than distance

L1~ L2, L2 = distance L2~ L3, L3 smaller than distance L3~ 14,
LD Just reaching base L6, L6 Jjust reaching base L7, M2 longer
than distance M2- L8 and M2~ L9(Fig.18A).Dorsal setae: ¥V 31n;
D1 = D2= 26n, D3 3%, D4 44n; CL 7n; L= L2= 470, L3 44, 14
57n» Lo 52p, 16 60p, L7 60n, L8 42n, L9 76p; M1 26u, M2 65u;
51= 82= 52n (Fig.18A4). Peritremal shield as shown in figure
18D, Peritreme reaching up to seta V (Fig184). Sternél shield
with 3 pairs sternal setae. Metasternal setae, 1 pair, each
seta on a separate platelet(Fig.18B). Genital shield 21n apart
from ventrianal shield with a membranous fold inbetween these
two shields, 1 pair genital setae. Ventrianal shield with
broken sbriations,15§u long, 109u wide with 3 pairs preanal
setae and a pair of eliptical pores(Fig.18F). Four pairs sebae
and a pair of minute platelets on membrane gurround ing
ventrianal shield, seta VINsmooth,60u long (Fig.16G). Metapodal
platelets, 2 pairs, primary,? pair,31n long, secondnary, Tpair,
130 long (Fig.18F). Leg IV magcrosetse on genu, tibia and
basitarsus, smooth, simple, measuring 53u, 4%p and 78n

in length, respectively (Fig.ﬂBE).

MALE: Not known.



Fige 18. Amblyseius nidus, new speciles
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TYPE: Holotype female, collected 3 mi.E. Mingora
(Bwat 4000'), B8.ix.1981 (M.Shahid) from groundnut leaves,

{ Arachis hypogaea )} and deposited in the Department of

%oology, University of Peghawar, Peghawar(lap No.18).

REMARKS: This new species can be separsted from Amblyseius

emotus, new species on the basis of the following characters.

1. BShape of ventrianal shield differs in both the species.

2. Dorsal shield with 4 pairs wvisible pores in emotus but

%3 pairs visible pores in this new species.

%. Cheliceral movable and fixed digits with 2 and 8 teeth
in emotus as against 5 and % subapical teeth in this

new gpecies,

4. Minute platelets absent on membrane surrounding ventrianal
shield in emotus but 1 palr platelets present in this

new aspeciea,

'19. Anblyseius opimin, new species

(Fig.19)
FEMALE:  Dorsal shield partly reticulated,murgins concave

near L2 and 82, 406n long, 260n wide with 17 pairs setae and
4 pairs visible pores(Fig.19A). Chelicera 36u long, movuable
digit with 2 and fixed digit with 8 strong subapical teethl

(Fig.19C). Dorsal setae smooth except 19, weakly serrate.
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Seta 11 longer than diatance 11~ L2, L2 and Qz.smallér than
respective distance to seta next in line, L6 longer than

L6~ L7, seta M2 31n, 29n and 55u apart from L6, L8 and 19,
respectively (Fig.19A4). Dorsal setae: ¥V 32Zu; D1 26un,D2 291,
D3 39, D4 44n; C1 13p; LA 47n, L2 42n, L3 470, L4 60p, Lo
49n, L6 57u, LZ 57u, L8 49p, L9 75u ; M1 26u, M2 57n; 81 474,
52 49n (Fig.19A). Peritremal shield as shown in figure 19E.
Peritreme reaching up to seta V(Fig.19A). Sternal shield with
% pairs sternsl setae, seta I smaller than distance I- II,

IT smaller than distance IXI-III. Metasternal setae, 1 pair,
each seta on a geparate platelet (ﬁig.19B). Genital shield
1Mn apart from ventrienal shield with a membranous fold
inbetween these shields, genital setae 1 pair. Ventrianal
shield longer than wide, subquadrate,130n long, 911 wide,

% pairs preanal setae and a pair of preanal eliptical pores
having a few striations near and above the anal shield
(Iig.196). Four pair setae on membrane surrounding ventrianal
shield, seta VL1 smooth, 60u 1ong(Fig.ﬂ9G). Metapodal
platclats, 2 pairs, primary,? pair, triangulsr in shape,

24y long, secondary, 7 pair, 10 long(Fig.19H). Spermstheca
as shown in figure 19D, atrium rounded, %u, cervix braodly
rounded at base. Leg IV macrosetae simple, genu 36u, tibia

291 and basitarsus 78n long (Fig.19F).

MALE: Not known.
TYPE: Holotype female, collected 1 mi.W. Mingora
(& wat ,4000% ) ,4.%.1981 (M. hahid) from rice(Oryza sativa);

1 female collected, 1 mi.E. Mingora(Swat,4000'),5.x.1981
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from sasme host plant.The specimens wera depogited in the
Department of Zoology, University of Peshawar, Peshawar

(Map.No.19).

GelUS

REMARKS : This new species is comparable with Ambl;

nidus, new species due to partly reticulated dorsal shield;
seta 19 serrate; M2 simple; peritreme reaching seta V and
leg, IV with 3 macrosetae but the following characters

separate these two species from each other.

1. Shape of ventrianal shield differs in both the species.

2. Dorsal shield with 3 pairs visible pores in nidus as
against 4 pairs pores in this new species.

3. Cheliceral movable and fixed digits with 5 and 3 teeth
in nidus and 2 and 8 subapical teeth in this new
gspecieg, respectively.

4. Membrane surrounding ventrianal shield having 1 puir

minute platelets in nidus but absent in this new species.
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Chapter VI

‘DISCUSSION

The pregsent study relates to the taxonomy of mites of the
family Phytoseiidae. The collection was made from dilferent
areas of the N.W.F.P. In all 19 speéies { 18 new to science
and 1 already known species) have been deacribed in this
research work.The description of the already known species
has been improved with new distributional records and new
host plants.These mite species were collected from 9
different localities and 30 host plants. These mites have been

assigned to four genera,i.e,, Gporimus Chaudhri,Phytoseius

Ribaga,Amblydromella Muma and Amblyseius Berlese of the

family Phytoseiidae, The resulis regarding the phenetic
similarities of various species taxa included in euch of

the above mentioned genera are discussed as under.

GLENUS GNOHIMULG CHAUDHRI

Only one sgpecies, Gnorimus tabella Chaudhri, is known,

so far, in this genus from Pakistan. The author has
found out new localities and new host plants of this

species in N.W.F.P. which have beenéincorporated in this

regearch work.
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GENUS PHITOSETIUS RIBAGA

The genus Phytoseius has a wide range of distribution in
the world7and also in Pakistan. The author has collected %
new gpecies, thus raising the number of species in this genus
to 9 from Pakistan. The phenogram(ﬂig.B) based on comparison
of characters (Table T) and similarity natrix(Table II)
pertaining to these species indicates two specles groups in
this genus. One group comprising of the gpecies wmixtusg
Chaudhri and horpus,new gpecies sharing 80% characters with
each other.The highest percentage of gimilarity of these two

gpeci es is because of similax habitat they occupy,since both
have been collected from the subwmounbunaous areas. 'T'he third
species,flagrum, new apecies shares nn% characters with the
above mentioned two species.This alightly low similarity
percentage is due to a little difference in the climatic
conditions of the aress of these species,since flaprum, 0ew
species has been collected from high altitude.

The second group comprising of species rugulosun chawlhri,
petentiy Cheudhri sharing BQ% chargcters with each olher and

apathulatus Chaudhriéharing 77% characters with these two

species. The close relationship of these three species is
due to the same btype of climatic conditions as all these three
apecies have been collected from the plsing.

These two groups ghow & linkage of 674 among themselves.

The species mansehraensis Chaudhri snd lyma, new gpecies share
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58.8%, and 48.5% characters, respectively with the two
groups combined. The lowest (30.8% ) similarity of curvatus
Chaudhfi with rest of the specles combined is due to the

difference in c¢limatic conditions of the habitats of

curvutus Chaudhri and other species.

GENUS AMBLYDROMELLA MUMA

Phenogram (Fig.C) based on comparison of characters

(Table III) and similarity matrix(Table IV) of species of

the genus Amblydromella, so far, collected from Pakiston
(including 6 new species) has been prepared.The phenbgram
indicates many small groups linkedmto one another at
different level of similarity thus forming five major groups
which are again linked to each other at different levels.
The first group comprises of teramon,new species and
vercna, new species linked to each other at 72.7% level.
The linkage is probabaly due to the fact that both the species
bave the same habitat and locality. The third specices,

kalaghiensig,new species linked to thesu two species atb

quite a low level although belongs to a totally different
climatic conditions and region but it in understood that the
linkage'could be due to the serrate setae VL1, M2 and 110
alongwith numerous other characters.

The next group comprises of three small groups linked to

one anothey alb different: levels of similorities. The



ST

highest linkage (86.3%) eﬁiats between plebius Chaudhri and
incasus Chaudhri whereas serratug Chaudhri is linked to

these two sepcies at 79.5% level. The linkage is established
due to the fact that all these gpecies are plain dwellérs
and possess bulbous VL1 seta .'The next linkage of 77.2%

ig between umbratug Chaudhri and galummatus Chaudhri and
again this linkage is the attribute of the presence of VI
knobbed: seta alongwith other characters. The next linkage

(72.7%) is between maracus Chaudhri and dactylifera Chaudhri.
It is a bit strange linkage since VI1 seta is not knobbed
in dactylifera Chaudhri but this has been supported by the

presence of knobbed mecroseta on basitersuy of leg IV.

If one puts a general look on all these species forming
amall groups which ultimately eastablish onw majof Eroup,
the reason of this clustering becomes obvious that all the
geven species forming the large group under discussion,

hnve been collected from plains and further this linkape in.
supported by the presence of bulbous VI1 seta in all the

apecies except dactylifera Chaudhri ﬁhere thian hag been

supported by bulbous geta 'on leg IV basitarsus.

The third group comprises of octavus Chaudhri, sica

Chaudhri, balskotiensis Chaudhri and canaster, new species.

Species octavus Cheudhri and sica Chaudhri share 81.8%
characteras with each other.Both the species are high altitude

apecies. Species halokotiensia shares ?4.9% characters with
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these two species as it has also been collected from hilly
areas. The linkage of canaster, new species with the above
mentioned three species is understood to be due to
combination of other characters with remarksble reticulated

dorsal shield and serrate M2 and 110 setae.

The fourth group comprises of‘divergentis Chaudhri and
zafari Chaudhri linked at 72.7% level shares 68.12% characters
with ornatulus Chaudhri and libitus Chaudhri (these two being

linked at 77.2% level).Thé¢ close linkage(except divergentis

Chaudhri)is probably due to the fact that all the species
have reticulated dorsal shield alongwith serrate M2 and 110
setae. From the above discussion it is obvious Lhat in apite
of the fact that all the species in' the large group belong
to different climatic zones yet they sare grouped in one major
group probably due to combination of characters with remarkable
characters of reticulate dorsal shiéld, serrate M2, 110 setae
and pointed macrosetae on leg IV,

The fifth group comprises of two sub-groups: in one

group eremitidis Chaudhri shares 77.2% characters with

chaghmaensis, new species whereas the otherp group limitatug
Chuudhri is linked to mardaﬁienais, new gpocies at Bﬂ% level.
The clustering of these species in one group is due Lo the
pregence of smooth VI seta,bulbous macrosetae on leg IV and

bulbous M2,110 setae in combination with other characﬁers.‘
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GENUS AMBLYSEIUS BERLESE

FPhenogram of species of the genus Amblyseius (Fig.D) based

on compaﬁison of characters (Table V) and similarity matrix
(Table VI) reveals that the range of variation among the
species is enough for their clemsgification.The percentage of
sharing of characters is mainly due to the climstic conditions
of the sreag of collection of thesse species. The species
collected from the same type of climate share maximum characters
with one another.

The species opimia,new species and nidus,new gpecies
share 83.8% characters with each other as both belong to

the hilly areas of Mingora(Swat,4000'). The same is the case with

inculebug, new species and yvidug,new species sharing 8%.8%

characters since both have been collected from tho pliins
(Peshawar areas). Species perfectus Choaudhri shares 8%.8%
characters with the highest linked species venustus Chaudhri

and gtolidus Cheudhri. The species excelaudphaudhri shares
?7.'?% characters with these three species combined. All thesge
species have been collected from the“éimilur climabtlc conditions
(fropical climete of the Punjeb plains) and same habitat
(Sheikhubura). The same facts are true in case of balios,

new species and beatus Chaudhri gharing 77.7% characters;

finlandicus Oudemans and notatus Chaudhri sharing 77.7%
characters; latro,new species and dar haiensis, new speciesg

sharing 83.8% characters ; emotus,new species and takhti ,
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new gpecies sharing 83%.8% characters and bajulus Chaudhri
and deductus Chaudhri sharing 77.7% characters because all
of these groups of species have been collected from similar

: . climatic zones and similar habitats.

The species collected from oneking ¢f habitat and

' climatic area show minimum affinity and share minimum
characters with other species or group of species collected
from different climatic conditions. In such cases, the
relationship of species with other species or groups is the
attribute of combination of certain characters like smooth

{ - dorsal shield, serrate MZ and LY setae and simple macrosetae
on leg IV segments. The speciles impactus Chaudhri collected
from Sheikhupura%hows such nature ﬁf linkage( 66.6%) with
bajulus Chaudhri and deductus Chaudhri group, both collected
from hilly areas of Kalam and Murree, respectively.This reveals
that climatic conditions and nature of habitat paly an

- important role in morphological character building of species

and such species maintain a clear linkage or sharing of

characters with one another.




Chapter VIIX

SUMMARY

Mites of the Family Phytoseiidae (Acari) being
useful for predating on plant feeding mites and small
ingects, were collected with Berlese's funnel and the
sieve method of collection from as many different plants
and localities as possible in the Northern Districts
of the N.W.F.P. specially Peshawar, Mardan, Swat, Dir
and Chitral. The mites were preservgd in 50% alcohol.
Later on the mites were mounted on microscopic slides
in Hoyer's medium.

Identification wag done‘with the help of keymiof
Chaudhri (1974 and 1979) and by comparison with the
original descriptions and type spécimena. Appropriate
names for the new species were selected from the Source
ook of Biological Names. All the slides with phyloseidid

mites were labelled with field and identification Iabela.

In all 19 speciea belonging to four ponera nnuely
Gnorimus Chaudhri, Ihytdselus Riboge, Awmblydromelda Fums

and Amblyseius Berlese of the Family Phytoseiidae were

recorded. In these only one species i.e. Gnorimus tabella
Chaudhri was described previously Qhereas all the rest of
14 species are new to science.

Keys for the sgeparation of species in each genug
were prepared by incorporsting the already recorded and

described species of Pakistan. All the species have been



described. The description included important diagnostic

characters and measurements of various setae on the body.

EBrawingswere made with help of ocular grid on the

microscope. The following species have been recorded from

the locality(ies) given against esch.

S5.00. Name of species

1.
2.

9.
10.
1.
12.
13,
14,
15.
16.
17.
18.
19.

Gnorimus tabella Chaudhri

Phytoseius lyma,new species

Phytoseiug flagrum,new species

Phytoseius hornus,new species

Amblydromella tersmon,new species

Amblydromella zerena,new species

Amblydromelia canaster,new species

Amblydromella chashmeensis new species

Amblydromella kalashiensig,new species

Amblydromella mardaniensis,new species

Amblyseius takhtl,new species

Amblyseius uvidus,new species

Amblyseius balios,new species

ftmblyseius darghaiengis,new apecies

Aublyseius emotus,new species

hmblyseius inculatus,now specles

Amblyseius latro,new species

Amblvseius nidug, new spaecies

Amblyseius opimia,new species

Locality

Peghawar ,Dargai,
Takhth Bhai

Peshawar.
Mingora
Peshawar,Kalash
(Chitral)
Peshawar.
Peshawar.
Peshawsar.

Garam Chas hna
(Chitral)

Kalash (Chitral)
Mardan.
Takhth Bhai.
Takhth Bhai
Peshawur.
Peghawar.
Dargai.
Peghawar.
Poeshawar.
Chitral
Mingora

Mingora
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