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ABSTRACT

The present study reports the results of surveys carried out over a period of two years (2018 and 2020) in four provinces
of Iran: Guilan, Razavi Khorasan, Mazandaran, and Sistan and Baluchestan. Twenty-three species from eight genera
of Phytoseiidae have been collected, of which two species were newly recorded for Iran, namely: Euseius gallicus and
Proprioseiopsis lineatus. Three species, namely Neoseiulus agrestis, Amblyseius obtusus, Typhlodromus (Anthoseius)
haiastanius are new records for the Guilan Province. Neoseiulus californicus and Amblyseius swirskii are new records
for the Mazandaran Province while Typhlodromus (Anthoseius) haiastanius is a new record for the Razavi Khorasan
Province. All species collected in Sistan and Baluchestan are new records for this province. The worldwide distribution
and plant hosts of all collected phytoseiids during this study are provided.
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INTRODUCTION

Phytoseiid mites are all predators, with some species actively controlling phytophagous mites, thrips
and whiteflies (Gerson et al. 2003; Zhang 2003). Members of this family can be found on various
plants (Nazari et al. 2011; Asali Fayaz and Khanjani 2012; Hajizadeh and Nazari 2012; Tixier et al.
2014). This family is relatively well known in Iran. Ninety-two, 87 and 103 species have been
reported by Demite et al. (2022), Hajizadeh and Faraji (2016) and Kazemi et al. (2022), respectively.
In this paper, we present the results of a two-year (2018 and 2020) survey of phytoseiid mites
collected on different plant families in four provinces of Iran, namely Guilan, Razavi Khorasan,
Mazandaran, and Sistan and Baluchestan. The aim is to increase our knowledge about the species in
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the different provinces and the distribution of these beneficial mites on various plants.

MATERIAL AND METHODS

This study was conducted in 2018 and 2020 by collecting leaves from various cultivated and non-
cultivated plants. Leaves were placed in plastic bags in an ice box and transferred to the laboratory.
Mites were extracted from each leaf using a hairbrush (No. 0) under a stereomicroscope (Olympus,
SZH-ILLB). After the mites were cleaned in Nesbitt's fluid, they were mounted on slides in Hoyer's
medium (Walter and Krantz 2009). It should be noted that three species, namely Neoseiulus
marginatus (Wainstein), Proprioseiopsis messor (Wainstein) and Phytoseius corniger Wainstein,
were obtained from the soil using a Berlese funnel.

All voucher-specimens (specimens of each species) are deposited in IRIPP, in the collection of
the Department of Plant Protection, College of Agriculture, Zabol University, Zabol, Iran (CZU) and
in the mite collections of Montpellier SupAgro conserved in UMR CBGP INRA/ IRD/ CIRAD/
SupAgro/ University of Montpellier.

We used the concepts of Chant and McMurtry (1994, 2007) on the taxonomy of the family
Phytoseiidae for identification and the world catalogue database of Demite et al. (2014, 2022) for
distribution and information on descriptions and re-descriptions. We adopted the setal nomenclature
system of Lindquist and Evans (1965) and Lindquist (1994) as adapted by Rowell et al. (1978) and
Chant and Yoshida-Shaul (1989) for the dorsal surface and by Chant and Yoshida-Shaul (1991) for
the ventral surface of Phytoseiidae.

Notations for idiosomal pore-like structures (gland pores and poroids/lyrifissures) follow Athias-
Henriot (1975). Macrosetal notation (Sge = genual macroseta; Sti = tibial macroseta; St = tarsal
macroseta) are that of Muma and Denmark (1970). Numbers of teeth on the fixed and movable
cheliceral digits do not include the respective apical teeth. Setae not referred to in the results section
and tables should be considered absent. All measurements are given in micrometres (um) and
presented with the mean in bold followed by the range in parenthesis. Only a few measurements of
species, of which only a few measurements are mentioned in the literature, are provided in this paper.
Classification of plants follows the Phylogenetic classification APG IV 2016 (Byng et al. 2018).

The following abbreviations are used in tables of this paper for morphological characters: dsl =
dorsal shield length just above j/ to just below J5 in the middle line; dsw = dorsal shield width at the
level of s4 and at the level of RI; stx — stx = distance between anteroventral setae; gensl = genital
shield length; gensw post. cor. = genital shield width at level of posterior corners; lisl = primary or
largest inguinal sigilla (= “metapodal plate”) length; lisw = primary or largest inguinal sigilla (=
“metapodal plate”) width; sisl = secondary or smallest inguinal sigilla (= ""metapodal plate’) length;
vsl = ventrianal shield length; gv3 — gv3 = distance between centres of solenostomes gv3 on the
ventrianal shield; vsw ZV2 & vsw anus = ventrianal shield width at ZV2 level and at paranal setae
level; scl: calyx total length; sew = calyx widest width; Fdl = fixed digit length; Mdl = movable digit
length; Nb teeth Fd = number of teeth on the fixed digit; Nb teeth Md = number of teeth on the
movable digit; Shaft = length of the shaft of spermatodactyl; toe = length of the toe; BCA =
Biological control agent; aasl = altitude above sea level; imm.: immature.

The following abbreviations are used in this paper for institutions: CBGP = Centre de Biologie
pour la Gestion des Populations; CIRAD = Centre International de Recherche Agronomique pour le
Développement; IA = Institut Agro; INRAE = Institut National de Recherche pour 1'Agriculture,
I'Alimentation et 1'Environnement; IRD = Institut de Recherche pour le Développement; UMR =
Unité Mixte de Recherche.

RESULTS AND DISCUSSION

In this study, 23 species from eigth genera of Phytoseiidae were collected, among which two
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species were newly recorded for Iran, namely: Euseius gallicus Kreiter & Tixier and Proprioseiopsis
lineatus (Wu & Lan). Three species, namely Neoseiulus agrestis (Karg), Amblyseius obtusus (Koch)
and Typhlodromus (Anthoseius) haiastanius (Arutunjan) are new records for the Guilan Province.
Neoseiulus californicus (McGregor) and Amblyseius swirskii Athias-Henriot are new records for the
Mazandaran Province while T. (A.) haiastanius is also a new record for the Razavi Khorasan
Province. All species collected in Sistan and Baluchestan are new records for that Province.

Subfamily Amblyseiinae Muma
Amblyseiinae Muma, 1961: 273.
Tribe Neoseiulini Chant & McMurtry, 2003: 6.
Genus Neoseiulus Hughes, 1948: 141.

Neoseiulus agrestis (Karg, 1960)

Typhlodromus agrestis Karg, 1960: 449.

Amblyseius agrestis, Karg 1971: 196.

Amblyseius (Amblyseius) agrestis, Wainstein 1975: 920.

Amblyseius (Neoseiulus) agrestis, Karg 1993: 186.

Neoseiulus agrestis, Ragusa & Athias-Henriot 1983: 666; Moraes et al. 1986: 67, 2004: 98; Chant &
McMurtry 2003: 35, 2007: 25.

Neoseiulus aequisetus (Wainstein, 1962): 146 (synonymy according to Karg 1975).

Specimens examined — two 9 ¢ collected and measured. Guilan Province —two 9 %, Rasht (3
m aasl, 49° 35’ 33" E, 37° 16’ 50.87" N), on Phaseolus vulgaris L. (Fabaceae) and Urtica dioica L.
(Urticaceae), 28.V11.2020.

World distribution — Czech Republic, France, Germany, Greece, Hungary, Iran, Kazakhstan,
Latvia, Moldova, The Netherlands, Portugal, Russia, Slovakia, South Africa, Spain, Switzerland,
Turkiye, Ukraine, USA. Precise distribution in Iran is documented in Kazemi et al. (2022).

Remarks — Morphological characters and measurements of the specimens observed agree with
those retrieved in the literature, especially with those from Iran (Table 1), with only some slight
variations in setae length. This species is new to the Guilan Province. Khaustov et al. (2022) described
a new species to Science, N. neoagrestis. The difference with N. agrestis is that the new species has
gland gd2. Our specimens have no gd2 and belong all to the species N. agrestis.

Neoseiulus barkeri Hughes, 1948

Neoseiulus barkeri Hughes, 1948: 141; Ryu et al. 2001: 8; Moraes et al. 1986: 70, 2004: 104; Chant
& McMurtry 2003: 35, 2007: 25.

Typhlodromus (Neoseiulus) barkeri, Nesbitt 1951: 35.

Typhlodromus (Typhlodromus) barkeri, Chant 1959: 63.

Amblyseius barkeri, Athias-Henriot 1961: 440; Moraes et al. 1989: 95.

Typhlodromus (Amblyseius) barkeri, Hughes 1961: 222.

Typhlodromus barkeri, Hirschmann 1962: 5.

Amblyseius (Amblyseius) barkeri, van der Merwe 1968: 112.

Amblyseius mckenziei Schuster & Pritchard, 1963: 268 (synonymy according to Ragusa & Athias-
Henriot 1983).

Amblyseius usitatus van der Merwe, 1965: 71 (synonymy according to Ueckermann & Loots 1988).
Amblyseius oahuensis Prasad, 1968: 1518 (synonymy according to Ragusa & Athias-Henriot 1983).
Amblyseius picketti Specht, 1968: 681 (synonymy according to Ragusa & Athias-Henriot 1983).
Amblyseius mycophilus Karg, 1970: 290 (synonymy according to Ragusa & Athias-Henriot 1983).
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Amblyseius masiaka Blommers & Chazeau, 1974: 308 (synonymy according to Ueckermann & Loots
1988).

Table 1. Comparisons of measurements of adult females of Neoseiulus agrestis collected in this study with those from
the literature (localities followed by the number of specimens measured between brackets).

South Africa (1) & holotype

Characters This study (2) Iran (2) from Germany [1] Spain (?)
Dsl 345-393 368 (360-375) 362 [377] 382
Dsw at s4 level 183-190 193 (190-195) 173 [182] 176
Dsw at R1 level 183 - - -
N° of gd 4 (gd2 missing) 4 4 4
Peritreme ext. jl jl jl jl
j1 16 14 (12-15) 13 [16] 16
j3 15 20 (19-21) 19 23-24
ja 15-19 18 (17-18) 16 21-22
j5 13-15 18 (17-18) 16 23-24
j6 19-20 21 (20-22) 19 21-22
J2 18-20 24 (23-25) 19 23-24
J5 13 13 (12-13) 13 12
r3 19-20 21 (20-21) 19 18-19
R1 20 21 (20-21) 19 20
s4 25 24 (23-25) 22 [21] 24-25
S2 25 23 (22-23) 22 22-23
S4 25 26 (24-27) 22 24
S5 22-23 21 19 23-24
2 18-20 18 (17-18) 19 17-18
74 20 21 (20-22) 19 22-23
z5 18-20 18 (17-18) 16 19-20
Z1 23-25 21 (18-23) 22 [18] 23-24
Z4 26-28 25 (24-26) 28 [25] 28
Z5 35-37 37 (34-40) 35 [31] 41-42
st—stl 53-55 - - -
st2—st2 68-70 - 61 -
st3—st3 75 - - -
st1-st3 70-73 - 61 -
st4—st4 70-73 - - -
Gensl 128 123 (120-125) - -
Gensw st5 70 74 (70-78) - -
st5-st5 65-66 - 57 -
Gensw post. corn. 73-75 - - -
Lisl 38 - - -
Lsiw 4 - - -
Sisl 14-15 - - -
Vsl 128-138 130 (128-131) 123 124
vsw ZV2 85-96 99 (98-100) 91 100-105
Vsw anus 83-88 - 82 -
gv3-gv3 34-35 - - -
JV5 38 34 (33-35) - -
scl 33 29 (27-30) 24 -
SCW 14-20 13 (12-13) -
StIv 50-53 51 (50-51) 44 52
Fdl, n° teeth 28-30, 3 34 (32-35), 3 30,3 -
Mdl, n° teeth 33-34,1 30,1 28,1 -

Sources of measurements — Iran: Asali Fayaz et al. (2011); South Africa and holotype measurements: Zannou et al.
(2006); Spain: Ferragut et al. (2010); —: not provided; ?: number not given.
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Specimens examined — 20 2 @ and two 4'J&. Guilan Province — one @, Rasht (3 m aasl, 49° 35’
33" E, 37° 16’ 50.87"” N), from the leaves of Rubus idaeus L. (Rosaceae), 28.V11.2020. Sistan and
Baluchestan Province — 1 @, Konarak city, Tang village (15 m aasl, 59° 59’ 14" E, 25° 32’ 02" N),
on Prosopis juliflora (Swartz) De Candolle (Fabaceae), 3.1V.2018; 2 99, Zabol city Balakhaneh
village (483 m aasl, 61° 30’ 13” E, 31° 03’ 08” N), on Morus sp. (Moraceae), 10.V.2018; 1 ¢,
Chahanimeh region (501 m aasl, 61° 43" 07" E, 30° 50’ 39" N), on Olea europea L. (Oleaceae),
11.v.2018; 1 @, Bampur city, Rige Kaput village (526 m aasl, 60° 29’ 52" E, 27° 11' 57" N), on
Ziziphus sp. (Rhamnaceae), 18.X.2018; 2 99, Zahedan city, Kalateh Razagh Zadeh (1497 m aasl,
60° 48’ 50" E, 29° 23' 28" N), on Pinus sp. (Pinaceae), 19.X.2018; 1 @, Zabol city, Agricultural
Research Center (481 m aasl, 61° 29’ 22" E, 31° 01' 10" N), on Phragmites sp. (Poaceae), 5.11.2019;
2 929, Mirjaveh city (1562 m aasl, 61° 14’ 01" E, 28° 47’ 03" N), on Rosa damascena Miller
(Rosaceae), 9.11.2019; 1 Q and 1 &, Fanouj city (729 maasl, 61° 31’ 19" E, 30° 51’ 13" N), on Pistacia
terebinthus L. (Anacardiaceae), 9.1V.2019; 2 9 Q, Sistan Dam (486 m aasl, 59° 38’ 58" E, 26° 24’
44" N), on unknown weeds, 31.VV.2019; 1 9, Niatak forest (482 m aasl, 61° 37’ 15" E, 31° 07’ 06"
N), on unknown weeds, 2.V1.2019; 3 99, Khash city, Deh Pabid village (1777 m aasl, 60° 47’ 08"
E, 28° 36’ 29” N), on Prunus armeniaca L. (Rosaceae), 1.1X.2019; 1 ¢, Zabol city, Ebrahim Abad
(481 m aasl, 61° 26’ 07" E, 30° 54’ 53" N), on Eucalyptus sp. (Myrtaceae), 31.VI11.2019; 1 @ and 1
', Nimrooz city (481 m aasl, 61° 24’ 40" E, 31° 07’ 04” N), on Salsola sp. (Amaranthaceae),
8.V11.2020.

World distribution — Algeria, Argentina, Australia, Benin, Brazil, Burundi, Canary islands,
Cape Verde, Chile, China, Cyprus, Egypt, England, Finland, France, Georgia, Germany, Ghana,
Greece, Guinea, Hawaii, India, Iran, Israel, Italy, Ivory Coast, Japan, Jordan, Kenya, Latvia, Lebanon,
Madagascar, Malawi, Mayotte island, Morocco, Mozambique, The Netherlands, New Zealand,
Nigeria, Norway, Oman, Portugal, Reunion island, Rodrigues island, Russia, Saudi Arabia, Senegal,
Slovenia, South Africa, South Korea, Spain, Sweden, Syria, Taiwan, Tahiti, Thailand, Tunisia,
Turkiye, Ukraine, USA, West bank, Yemen. Precise distribution in Iran is documented in Kazemi et
al. (2022).

Remarks — This species was already recorded from Guilan Province but is a new record for
Sistan and Baluchestan Province. Morphological and morphometric characters fit well the numerous
previous measurements already published (See for example Rahmani et al. 2010; Beaulieu and Beard
2018; Kreiter et al. 2020Db).

Neoseiulus bicaudus (Wainstein, 1962)

Amblyseius bicaudus Wainstein, 1962: 146.

Typhlodromus bicaudus, Hirshmann 1962: 250.

Neoseiulus bicaudus, Moraes et al. 1986: 72, 2004: 108; Chant & McMurtry 2003: 23; 2007: 25.
Neoseiulus hirotae (Ehara, 1985): 119 (synonymy according to Ehara & Amano 2004).

Specimens examined — seven 29 and one &. Guilan Province: 1 @, Rasht (3 m aasl, 49° 35’
33" E, lat. 37° 16’ 50.87"” N), on Rubus idaeus L. (Rosaceae), 28.V11.2020. Sistan and Balouchestan
Province: 2 9 9, Konarak City, Zar Abad (18 m aasl, 59° 19" 42" E, lat. 25°41’ 11" N), on Mangifera
indica L. (Anacardiaceae), 14.1V.2018; 1 @, Zabol city Balakhaneh village (483 m aasl, 61° 30" 13"
E, lat. 31° 03’ 08" N), on Morus sp. (Moraceae), 10.V.2018; 2 9 9, Chabahar city, Pasabandar (25 m
aasl, 61° 25’ 42" E, lat. 25° 05’ 45" N), on Capparis decidua (Forsskal) Edgeworth (Capparaceae),
20.Vv.2018; 1 @, Taftan Mountain (2083 m aasl, 61° 00’ 11" E, lat. 28° 33’ 37" N), from unknown
weeds, 15.X.2018; 1 &, Mirjaveh city (1562 m aasl,61°14’ 01" E, 28° 47' 03" N), on Rosa damascena
Miller (Rosaceae), 9.11.20109.

World distribution — Armenia, Azerbaijan, Canada, Caucasus Region, Chile, Egypt, France,
Georgia, Greece, Guinea, Hungary, Iran, Israel, Italy, Japan, Kazakhstan, Latvia, Mexico, Moldovia,
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Norway, Portugal, Russia, Saudi Arabia, Serbia, Slovakia, Spain, Switzerland, Syria, Tajikistan,
Tunisia, Turkiye, Ukraine, USA. Precise distribution in Iran is documented in Kazemi et al. (2022).

Remarks — Rubus idaeus is a new host plant recorded for this mite. This species is already
recorded from several Provinces but it is the first record of this species for Sistan and Baluchestan
Province. Measurements of the specimens here observed agree very with measurements given by
Rahmani et al. (2010) and with redescription by Kolodochka (2018). The examined specimens have
seven pairs of dorsal solenostomes (gd2 present), 6 or 7 large teeth on fixed digit of chelicera, smooth
J5 and serrated JV5 setae which allow to distinguish them from Neoseiulus micmac (Chant & Hansell)
(Kolodochka 2018).

Neoseiulus californicus (McGregor, 1954)

Typhlodromus californicus McGregor, 1954: 89.

Amblyseius californicus, Schuster & Pritchard 1963: 271.

Cydnodromus californicus, Athias-Henriot 1977: 64.

Amblyseius (Amblyseius) californicus, Ueckermann & Loots 1988: 150; Ehara et al.1994: 126.
Neoseiulus californicus, Moraes et al. 1986: 73; Chant & McMurtry 2003a: 21; Moraes et al.2004a:
109; Chant & McMurtry 2007: 25; Guanilo et al.2008a: 27, 2008b: 19; sensu Athias-Henriot 1977,
Beaulieu & Beard, 2018: 4609.

Amblyseius (Neoseiulus) californicus, Ehara & Amano 1998: 33.

Typhlodromus chilenensis Dosse, 1958: 55 (synonymy according to Athias-Henriot 1977).
Typhlodromus mungeri McGregor, 1954: 92 (synonymy according to Athias-Henriot 1959).
Amblyseius wearnei Schicha, 1987: 103 (synonymy according to Tixier et al. 2014).

This species is distributed worldwide (see below) and has been introduced in several countries
for biological control issues. It is commercialised and released in various crops to control mite pests,
especially Tetranychus urticae Koch and Panonychus ulmi (Koch). It is also naturally found on
uncultivated plants or crops such as apple. Many studies deal with its biology. It is a Type 2
specialized predator of tetranychid mites (McMurtry et al. 2013). Nevertheless, it has characteristics
of both specialist and generalist predatory mites (Castagnoli and Simoni 2003). It prefers to feed on
spider mites (Gomez-Moya et al. 2009), but can also consume other mite species like tarsonemid
mites [Phytonemus pallidus (Banks)] (Easterbrook et al. 2001), small insects such as thrips
(Rodriguez-Reina et al. 1992) and even pollen when prey is unavailable (Rhodes and Liburd 2006).
It can migrate from grasses to fruit trees or grapevines and vice versa (Auger et al. 1999). It is a
specialist predator of T. urticae on annual plants and woody species, and of P. ulmi and various
Tetranychus spp. (and perhaps eriophyid mites) on trees and less frequently on grapevines (Auger et
al. 1999). Neoseiulus californicus is well known as a biological control agent sold in many countries
for the management of spider mites in greenhouses but also in outdoor crops such as fruit crops in
Europe. This species was recently recorded and mentioned in La Réunion and Slovenia (Kreiter et al.
20204, b).

Specimen examined — one ©. Mazandaran Province — one ¢, Javarem park (349 m aasl, 52°
54" 30.47" E, 36° 13’ 42.44" N) on an unknown host plant, 6\V111.2018.

World distribution — Algeria, Argentina, Australia, Azores, Brazil, Canada, Canary Islands,
Chile, Colombia, Cuba, Cyprus, France, Greece, Guadeloupe Island, Guatemala, Iran, Italy, Japan,
La Réunion Island, Mexico, Morocco, Peru, Portugal, Senegal, Serbia, Slovenia, South Africa, South
Korea, Spain, Syria, Taiwan, Tunisia, Turkiye, Uruguay, USA, Venezuela, Vietnam. Precise
distribution in Iran is documented in Kazemi et al. (2022).

Remarks — Neoseiulus californicus is already recorded in Iran but was not reported for
Mazandaran Province. The description and measurements of the adult females collected agree with
those provided by Tixier et al. (2008) for specimens of the world, by Ferragut et al. (2010) for
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specimens from Spain and by Kreiter et al. (2020b) for specimens from La Réunion and various other
regions in the world.

Neoseiulus imbricatus (Corpuz & Rimando, 1966)

Amblyseius imbricatus Corpuz & Rimando, 1966: 127.

Amblyseius (Amblyseius) imbricatus, Ehara & Bhandhufalck 1977: 52.

Amblyseius (Neoseiulus) imbricatus, Gupta 1986: 114.

Neoseiulus imbricatus, Moraes et al. 1986: 84, 2004: 124; Chant & McMurtry 2003: 21, 2007: 29.
Neoseiulus oryzacolus Daneshvar, 1987: 18 (synonymy according to Faraji et al. 2007).

Specimen examined — one ¢ collected and measured. Guilan Province — one ¢, Rasht (3 m aasl,
49° 35' 33" E, 37° 16’ 50.87" N), on Rubus idaeus L. (Rosaceae), 28.V11.2020.

World distribution — Azerbaijan, China, India, Iran, Philippines, Saudi Arabia, Thailand. Precise
distribution in Iran is documented in Kazemi et al. (2022).

Remarks — This species was already recorded in Iran in Guilan Province under the name N.
oryzacolus (Daneshvar 1987), species indicated as a junior synonym by Faraji et al. (2007),
synonymy accepted by the present authors. Measurements of the single specimen collected agree well
with previous published measurements of specimens (Table 2) from various regions of the world,
especially with Iranian specimens described by Daneshvar (1987) under the name N. oryzacolus.
After Faraji et al. (2007), only the number of teeth on the fixed digit is different but not well visible
in our specimen to be enough sure that this number is correct. However, the dorsal gland pores gd6
are present in the former species and absent in the latter (Daneshvar 1987; Schicha & Corpuz-Raros
1992). The presence of an additional dorsal gland pore in the genus Neoseiulus may correspond to
two separate species or not (see Tixier et al. 2011). Our specimens without gd6 are all belonging to
N. imbricatus.

Neoseiulus marginatus (Wainstein, 1961)

Typhlodromus marginatus Wainstein, 1961: 158.

Amblyseius (Amblyseius) marginatus, Ehara 1966: 21.

Amblyseius (Typhlodromopsis) marginatus, Arutunjan 1970: 17.

Amblyseius marginatus, Kolodochka 1973: 80; Salmane 1999: 107.

Amblyseius (Neoseiulus) marginatus, Karg 1991: 21.

Neoseiulus marginatus, Moraes et al. 2004: 132; Chant & McMurtry 2007: 29.

Neoseiulus polyporus (Wainstein, 1962): 143 (synonymy according to Abbasova 1972).
Neoseiulus subtilisetosus (Beglyarov, 1962): 199 (synonymy according to Abbasova 1972).

Specimens examined — eight 22 and one . Guilan Province — one ¢ and one &, Langrud
(-19 m aasl, 50° 9' 6.36" E, 37° 11’ 44.36" N), in soil of fruit gardens (apple, pear and cherry) and
Rasht (3 m aasl, 49° 35" 33" E, 37° 16’ 50.87" N), on Platanus sp. (Platanaceae), 10.V11.2020. Sistan
and Baluchestan Province — one @, Tang village (15 m aasl, 59° 59’ 14" E, 25° 32’ 02" N), on
Prosopis juliflora (Swartz) De Candolle (Fabaceae), 2.1V.2018; 2 99, Konarak city, Kahir (29 m
aasl, 60° 07’ 53" E, 25° 35’ 24” N), on Citrus limon (L.) Burman (Rutaceae), 17.1V.2018; 1 ¢,
Iranshahr city (542 m aasl, 60° 38’ 19" E, 27° 11' 09" N), on an unknown weeds, 14.V1.2018; 2 9 ¢,
Bonjar city Abad (486 m aasl, 61° 34’ 06" E, 31° 02’ 08" N), on Morus alba L. (Moraceae), 5.VV.2019;
1 9, Hamoon city, Mount Khajeh (482 m aasl, 50° 9’ 6.36"” E, 30° 57’ 18" N), on an unknown weeds,
25.V.2020; 1 @, Hamoon city, Mohamad Abad (480 m aasl, 61° 26’ 21" E, 30° 52’ 05" N), on
Citrullus sp. (Cucurbitaceae), 22.V1.2020.
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World distribution — Algeria, Armenia, Azerbaijan, Belarus, Czechoslovakia, France, Georgia,
Greece, Hungary, Iran, Israel, Kazakhstan, Kenya, Latvia, Moldova, Russia, Serbia, Turkiye,
Turkmenistan, Ukraine.

Remarks — This species was already recorded for several Iranian Provinces and especially for
Guilan Province. But it is a new record for Sistan and Baluchestan Province. The measurements of
the specimens here observed agree well with those given by Rahmani et al. (2010) for Iranian
specimens.

Table 2. Comparisons of measurements of adult females of Neoseiulus imbricatus collected in this study with some of
those from the literature (localities followed by the number of specimens measured between brackets).

Characters This study (1) Iran (1) Philippines (3) Thailand 1 (?) Thailand 2 (5)

Dsl 378 379 352 375 (350-385) 380

Dsw at s4 level 173 195 154 177 (172-183) 230
Dsw at R1 level 183 - - - -
N° of gd 5 - - - 5
Peritreme ext. jl - - - -
jl 33 27 28 (26-30) 32 (27-34) 32

i3 45 45 43 (44) 46 (42-50) 48

ja 25 22 22 (26-30) 29 (26-31) 30

j5 28 24 24 (26-30) 32 (30-35) 35

j6 38 33 39 (26-30) 46 (42-50) 48

J2 50 47 48 (26-30) 54 (52-57) 57

J5 18 14 12 14 (12-15) 14

r3 38 49 39 (42) 47 (44-50) 49

R1 48 57 45 (50) 50 (45-55) 51

s4 55 55 48 59 (56-61) 58

S2 60 55 52 61 (58-66) 61

sS4 59 57 53 62 (56-70) 61

S5 51 53 55 58 (50-66) 58

72 43 44 38 43 (41-49) 45

74 47 47 42 51 (49-55) 50

25 26 25 28 (26-30) 35 (32-37) 35

Z1 49 48 47 56 (54-58) 55

Z4 65 68 62 (66) 66 (62-71) 67

Z5 74 79 77 (78) 77 (70-82) 77
stl-stl 52 - - - -
st2—st2 63 - - - -
st3-st3 65 - - - -
st1-st3 70 - - - -
st4—st4 60 - - - -
Gensl 125 - - - -
st5-st5 83 - 79 66 (62-69) -
Gensw post. corn. 65 - - - -
Lisl 28 - - - -
Lsiw 3 - - - -
Sisl ? - 11 - -

Vsl 128 - 129 128 (112-139) -
Vsw ZV2 95 - 112 112 (108-115) -
Vsw anus 70 — - — -
gv3—-gv3 21 - - - -
JV5 60 - - - 62

scl 9 - - 5 (5-6) -
Scw 12 - - 11 (10-13) -

ge IV 33 36 33 (30) 33 (30-36) 36

ti IV 38 39 35 (45) 39 (35-43) 41

Sources of measurements — Iran: Daneshvar (1987) but under the name N. oryzacolus; Philippines: Corpuz-Raros &
Rimando (1966); Thailand 1: Ehara & Bhandhufalck (1977); Thailand 2: Oliveira et al. (2012); —: not provided; ?:
number not given.
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Table 2. Continued.

Characters This study (1) Iran (1) Philippines (3) Thailand 1 (?) Thailand 2 (5)
stV 73 73 67 (80) 80 (75-82) 76

Fdl, n° teeth 33, - - 10 32,9 - - 8-9

Mdl, n° teeth 33,2 -3 34,3 - -2

Sources of measurements — Iran: Daneshvar (1987) but under the name N. oryzacolus; Philippines: Corpuz-Raros &
Rimando (1966); Thailand 1: Ehara & Bhandhufalck (1977); Thailand 2: Oliveira et al. (2012); —: not provided; ?:
number not given.

Neoseiulus paspalivorus (De Leon, 1957)

Typhlodromus paspalivorus De Leon, 1957: 143.

Typhlodromus (Amblyseius) paspalivorus, Chant 1959: 79.

Amblyseius paspalivorus, Schicha 1981: 210.

Cydnodromus paspalivorus, Muma 1961: 290.

Amblyseius (Neoseiulus) paspalivorus, Ghai & Gupta 1984: 173.

Neoseiulus paspalivorus, Muma and Denmark 1970: 110; Moraes et al.1986: 92, 2000: 248; Chant
& McMurtry 2003: 27, 2007; 29.

Specimens examined —one . Sistan and Baluchestan Province —one @, Mirjaveh city (1562
m aasl, 61° 14’ 01" E, 28° 47' 03" N), on Rosa damascena Miller (Rosaceae), 9.11.20109.

World distribution — Benin, Brazil, Cuba, Ghana, Guadeloupe Island, India, Iran, Jamaica,
Oman, Philippines, La Réunion Island, Saudi Arabia, Sri Lanka, Tunisia, USA. Precise distribution
in Iran is documented in Kazemi et al. (2022).

Remarks — This species was already recorded from Iran but is a new record for Sistan and
Baluchestan Province. The measurements of specimens collected agree well with those given by
Moraes et al. (2000) for specimens from Carabbean Islands, by Famah-Sourassou et al. (2011) for
specimens from Benin, Brazil and Ghana, with Kreiter et al. (2020b) for specimens from La Réunion
and above all with redescription by Ostovan el al. (2012) based on an Iranian specimen.

Neoseiulus zwoelferi (Dosse, 1957)

Typhlodromus zwdlferi Dosse, 1957: 301.

Typhlodromus (Amblyseius) zwoelferi, Chant 1959b: 78.

Cydnodromus zwoelferi, Muma 1961: 290.

Amblyseius zwoelferi, Schuster & Pritchard 1963: 268.

Amblyseius (Amblyseius) zwoelferi, Wainstein 1975: 142.

Amblyseius (Neoseiulus) zwoelferi, Karg 1991: 21.

Neoseiulus zwolferi, Moraes et al. 1986: 101, 2004: 152; Chant & McMurtry 2003: 23; 2007: 31,
Szab6 et al.2013: 150.

Neoseiulus vardgesi (Arutunjan, 1968): 92 (synonymy accroding to Denmark & Evans 2011).
Neoseiulus zeitunicus (Wainstein & Arutunjan, 1970): 1500 (synonymy according to Wainstein
1975).

Specimens examined — six 29 and one &, four 29 measured. Sistan and Baluchestan
Province — one ¢ and one &, Sistan Dam (484 m aasl, 61° 31’ 20" E, 30° 55’ 04" N), on unknown
weeds, 3.V.2019; one @, Niatak Forest (482 m aasl, 61° 37" 15" E, 31° 07’ 06" N), on unknown
weeds, 2.VI1.2019; two 99, Khash city (1426 m aasl, 61°12' 18" E, 28° 12' 54" N), on Malus
domestica Borkhausen (Rosaceae), 1.1X.2019; one @, Nimrooz city (480 m aasl, 61° 24’ 40" E, 31°
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07' 04" N), on Salsola sp. (Amaranthaceae), 8.V11.2020 and one ¢, on unknown weeds, 27/V111/2019.

World distribution — Armenia, Azerbaijan, China, Finland, Germany, Greece, Hungary, Iran,
Israel, Kazakhstan, Latvia, Montenegro, Norway, Russia, Slovakia, Sweden, Switzerland, Trkiye,
Ukraine, USA. Precise distribution in Iran is documented in Kazemi et al. (2022).

Remarks — This species was recorded in most of the provinces of Iran but not in Sistan and
Baluchestan. The measurements of specimens collected (Table 3) agree well with those previously
given by Rahmani et al. (2010) and Asali Fayaz et al. (2011) for specimens from Iran with only some
slight variations.

Table 3. Comparisons of measurements of adult females of Neoseiulus zwoelferi collected in this study with some of
those from the literature (localities followed by the number of specimens measured between brackets).

Characters This study (4) Iran 1 (5) Iran 2 (10)
Dsl 380 (363-405) 397 (390-406) 408 (400-415)
Dsw at s4 level 203 (190-215) 211 (206-219) 209 (207-210)
Dsw at R1 level 197 (180-208) - -
N° of gd 7 - 7
Peritreme ext. jl - jl
jl 21 (18-23) 18 (16-18) 20 (19-20)
j3 26 (25-28) 23 (21-26) 26 (25-26)
ja 18 15 (13-16) 18 (18)
j5 16 (15-18) 17 (16-18) 18 (18)
j6 21 (19-25) 19 (18-21) 21 (21)
J2 21 (20-24) 18 (16-21) 24 (22-25)
J5 11 (10-12) 10 (9-12) 11 (10-11)
r3 27 (25-28) 21 (18-23) 24 (24)
R1 21 (15-25) 22 (21-23) 25 (25)
s4 33(32-33) 27 (23-29) 31 (30-32)
S2 30 (28-30) 27 (26-29) 28 (26-30)
S4 26 (25-28) 29 (26-32) 25 (24-25)
S5 24 (20-27) 22 (21-23) 24 (24)
22 22 (20-25) 20 (18-21) 25 (24-25)
74 25 (24-25) 22 (21-23) 21 (20-21)
z5 19 (18-19) 17 (16-18) 19 (19)
Z1 23 (21-23) 21 (18-23) 23 (22-23)
Z4 37 (35-38) 35 (31-36) 35 (33-36)
Z5 48 (45-50) 52 (47-55) 50 (49-50)
stl-stl 57 (53-60) - -
st2—st2 70 (68-75) - -
st3-st3 77 (70-80) - -
st1-st3 75 (69-78) - -
st4—st4 81 (73-90) - -
Gensl 127 (113-138) - 127 (120-135)
Gensw st5 74 (72-75) - 83 (80-85)
st5 —st5 71 (69-73) - -
Gensw post. corn. 81 (78-88) - -
Lisl 25 (20-30) - -
Lsiw 6 (5-7) - -
Sisl 16 (15-18) - -
Vsl 130 (128-133) 121 (109-137) 141 (138-143)
vsw ZV2 110 (108-113) 108 (101-117) 116 (112-120)
Vsw anus 88 (80-93) - -
gv3—gv3 49 (45-53) - -
JV5 41 (35-47) - 47 (43-50)
scl 30 (25-35) 8 (6-9) 22 (21-23)
ScwW 19 (18-21) - 14 (12-15)
GelVv 33 (30-35) - 31 (30-31)
TilV 29 (28-30) - -

Sources of measurements — Iran 1: Rahmani et al. (2010); Iran 2: Asali Fayaz et al. (2011); —: not provided.
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Table 3. Continued.

Characters This study (4) Iran 1 (5) Iran 2 (10)
tv 62 (50-75) 66 (62-68) 71 (66-75)

Fdl, n° teeth 32 (30-35), 3 - 35,4

Mdl, n° teeth 34 (33-35),0 - 32 (31-33),0

Sources of measurements — Iran 1: Rahmani et al. (2010); Iran 2: Asali Fayaz et al. (2011); —: not provided.

Tribe Amblyseiini Muma, 1961
Amblyseiinae Muma, 1961: 273; Amblyseiini Muma, Wainstein 1962: 26.
Subtribe Amblyseiina Muma, 1961
Amblyseiina Muma, Chant & McMurtry 2004: 179.
Genus Amblyseius Berlese, 1914: 143.

Amblyseius obtusus (Koch, 1839)

Zercon obtusus Koch, 1839: 13.

Seius obtusus, Berlese 1889: 7.

Typhlodromus obtusus, Chant 1957: 306.

Typhlodromus (Amblyseius) obtusus, Chant 1959: 90.

Amblyseius (Amblyseius) obtusus, Muma 1961: 287.

Amblyseius obtusus, Moraes et al. 1986: 24, 2004: 42; Chant & McMurtry 2004: 197, 2007: 80.
Amblyseius truncatus Oudemans, 1905c: 8 (synonymy according to Berlese 1918).

Amblyseius musae (Garman, 1958): 73 (synonymy according to Denmark & Evans 2011).
Amblyseius perlongisetus Berlese, 1916: 173 (synonymy according to Denmark & Evans 2011).
Amblyseius multidentatus (Chant, 1959): 84 (synonymy according to Abbasova 1972).
Amblyseius affatisetus (Wainstein, 1960): 683 (synonymy according to Wainstein 1975).
Amblyseius sellnicki (Karg, 1960): 444 (synonymy according to Denmark & Evans 2011).
Amblyseius microsetae Muma, 1961: 289 (synonymy according to Denmark & Muma 1989).
Amblyseius hamizensis Athias-Henriot, 1961: 421 (synonymy according to Wainstein 1975).
Amblyseius rabdus Denmark, 1965: 95 (synonymy according to Denmark & Muma 1989).
Amblyseius kurashvilii Gomelauri, 1968: 515 (synonymy according to Denmark & Muma 1989).
Amblyseius bajulus Chaudhri, Akbar & Rasool, 1979: 70 (synonymy according to Denmark & Muma
1989).

Specimen examined —one . Guilan province— one ¢, Rasht (3 m aasl, 49° 35’ 33" E, 37° 16’
50.87" N), on Rubus idaeus L. (Rosaceae), 28.V11.2020.

World distribution — Algeria, Argentina, Armenia, Azerbaijan, Azores, Canada, Chile, Costa
Rica, Croatia, Cuba, Czech Republic, England, France, Germany, Georgia, Greece, Haiti, Hawalil,
Hungary, Ireland, Italy, Kazakhstan, Latvia, Moldova, Morocco, New Zealand, Norway, Pakistan,
Poland, Portugal, Romania, Russia, Slovakia, Spain, Sweden, Tunisia, Turkiye, Ukraine, USA,
Venezuela. Precise distribution in Iran is documented in Kazemi et al. (2022).

Remarks — Rubus idaeus is a new host plant recorded for this mite in Iran. This species was
already recorded from Iran but it is a new record of the Guilan Province. The measurements of
specimens collected agree with those given by Doker et al. (2020) for specimens from Turkiye.

Amblyseius swirskii Athias-Henriot, 1962

Amblyseius swirskii Athias-Henriot, 1962: 5.
Amblyseius (Amblyseius) swirskii, Ehara 1966: 23.
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Typhlodromips swirskii, Moraes et al. 1986: 149; 2004: 227.

Amblyseius swirskii, Chant & McMurtry 2004a: 201; 2007: 81.

Amblyseius capsicum (Basha, Yousef, Ibrahim & Mostafa, 2001): 372 (synonymy according to Abo-
Shnaf & Moraes 2014).

Amblyseius enab El-Badry, 1967: 178 (synonymy according to Abo-Shnaf & Moraes 2014).
Amblyseius rykei Pritchard & Baker, 1962: 249 (synonymy according to Zannou & Hanna 2011).

The predatory mite 4. swirskii is one of the most efficient Phytoseiidae; it is currently released
in more than 50 countries aroun the world. It originates from the eastern Mediterranean coast and was
described in 1962 by Athias-Henriot on almonds [ Prunus dulcis (Miller) Webb.] in Bet Dagan, Israel.
This species was then reported along the coast of Israel, in Middle Eastern countries, in southern
Europe, in sub-Saharan Africa and in the America only once in Argentina with a questionable
identification (Demite et al. 2022). This species is able to develop not only in the Mediterranean
region but also in subtropical and tropical areas (Zannou and Hanna 2011). Since this species is not
entering diapause, it can be used during much of the season when daytime temperatures are regularly
above 22 °C (Calvo et al. 2015). Amblyseius swirskii is widely used in Europe and North America to
control whiteflies and thrips in greenhouse vegetables (especially cucumbers, peppers and eggplants)
and some ornamentals (Calvo et al. 2015). The biology of this species and its importance for
biocontrol were reviewed by Calvo ef al. (2015) and Buitenhuis ef al. (2015).

Specimens examined — two 9 Q and one J. Mazandaran province —one Q and one &, Javarem
park (349 m aasl, 52° 54’ 30.47" E, 36° 13’ 42.44" N), on Ficus carica L. (Moraceae), 6.VIII.2018;
one @, Alasht (1720 m aasl, 52° 50" 14.974" E, 36° 4’ 6.473"' N), on an unknown plant (Apiaceae),
7.VII1.2018.

World distribution — Argentina, Azerbaijan, Benin, Burundi, Cape Verde, Cuba, Dr Congo,
Egypt, Gaza Strip, Georgia, Ghana, Iran, Israel, Italy, Kenya, La Réunion Island, Malawi, Nigeria,
Saudi Arabia, Senegal, Slovenia, Spain, Syria, Tanzania, Tiirkiye, USA, Yemen, Zimbabwe. Precise
distribution in Iran is documented in Kazemi et al. (2022).

Remarks — This species was already recorded in Iran (Kazemi ef al. 2022) but is a new record
for Mazandaran Province. The description and measurements of the adult females collected agree
with those provided by Ferragut et al. (2010) for specimens from Spain and by Kreiter et al. (2016a,
b) for specimens from La Réunion and various other countries. Just like emphasized in these last
papers for La Réunion (previous surveys have not mentioned that species), this species was not native
to Iran and possibly escaped to the field after being used in the greenhouses against whiteflies and
thrips.

Genus Transeius Chant & McMurtry, 2004: 181.
Transeius wainsteini (Gomelauri, 1968)

Amblyseius wainsteini Gomelauri, 1968: 518.

Amblyseius (Amblyseius) wainsteini, Wainstein & Vartapetov 1973: 103.

Typhlodromips wainsteini, Moraes et al.1986: 148, 2004: 225.

Transeius wainsteini, Chant & McMurtry 2004: 185, 2007: 71.

Transeius caspiansis (Daneshvar & Denmark, 1982): 5 (synonymy according to Rahmani et al.
2010).

Transeius patellae (Karg, 1982): 204 (synonymy according to Rahmani et al. 2010).

Specimens examined — 13 29 and two 4, five 29 measured. Guilan Province — seven Q9

and one &, Rasht (3 m aasl, 49° 35’ 33" E, 37° 16’ 50.87" N), on Citrus sinensis (L.) Osbeck
(Rutaceae) and one 2, 10.VI1.2020. Mazandaran Province — one @ and one &, Javarem park (349
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m aasl, 52° 54’ 30.47" E, 36° 13’ 42.44" N), on Ficus carica L. (Moraceae) and one ¢, on Fagus sp.
(Fagaceae), 6.VI111.2018; 4 99, Alasht (1720 m aasl, 52° 50’ 14.974" E, 36°4'6.473"” N), on
Pterocarya fraxinifolia Spach (Juglandaceae), 7.V11.2018.

World distribution — Czechoslovakia, Denmark, Georgia, Germany, Iran, Poland, Russia,
Slovakia, Turkiye. Precise distribution in Iran is documented in Kazemi et al. (2022).

Remarks — Fagus sp. is a new host plant recorded for this species in Iran. Transeius wainsteini
was already recorded in many regions of Iran and especially from both provinces investigated in this
study. Morphological and morphometric characters (Table 4) fit previous measurements published
especially with those provided by Tixier et al. (2021) except for macrosetae on genual 111 and 1V of
specimens from Iran much longer in Rahmani et al. (2010) for SgelV and StilV and the number of
teeth on the fixed digit of specimens from Turkiye which is of 9 instead of 8 in our specimens (Faraji
etal. 2011).

Table 4. Comparisons of measurements of adult females of Transeius wainsteini collected in this study with some of
those from the literature (localities followed by the number of specimens measured between brackets).

Characters This study (5) Georgia (10) Germany (?) Iran (5) Turkiye (3)
Dsl 333 (313-353) 362 (340-382) 365- 380 377 (365-384) 344 (338-350)
Dsw at s4 level 192 (183-203) 170 (155-177) 230- 240 226 (220-229) 210 (205-215)
Dsw at R1 level 193 (160-205) - - - -
N° of gd 7 7 - - 7
Peritreme ext. Ji! Ji! - - jl
jl 27 (25-29) 26 (22-30) 53 23 (21-24) 30
j3 50 (48-51) 51 (50-55) 10 47 (45-49) 52 (50-55)
j4 10 (9-10) 8 (7-10) 9 8 (7-8) 11 (10-11)
j5 8 (6-10) 7 12 8 (7-8) 9 (8-10)
j6 10 (8-13) 8 (7-10) 10 8 (7-8) 11 (10-12)
J2 10 (9-10) 9 (7-10) 10 9 (7-10) 11
J5 9 (8-10) 6 (5-7) 53 8 10 (9-10)
r3 28 (25-30) 25 (22-27) - 25 (22-26) 29 (28-30)
R1 20 (18-21) 17 (15-20) - 15 (14-17) 22 (20-23)
s4 67 (63-70) 68 (65-72) 65 68 (65-70) 71 (68-73)
S2 30 (28-30) 27 (25-32) 34 29 (26-31) 33 (29-36)
S4 15 13 (12-15) 15 17 (16-18) 17 (15-18)
S5 14 (13-15) 9 (7-10) - 12 (11-14) 12 (10-13)
72 21 (18-25) 22 (17-27) 24 23 (22-24) 28 (25-30)
74 27 (23-33) 32 (22-35) 30 32 (30-33) 35
25 8 (6-8) 7(5-7) - 7 (7-8) 9(8-9)
Z1 13 (12-13) 11 (7-12) - 13 (11-14) 18
Z4 55 (53-58) 63 (60-67) 70 109 (105-112) 68 (65-70)
Z5 121 (118-125) 119 (110-127) 120- 140 117 (112-120) 126 (118-135)
stl-stl 56 (53-60) - - - -
st2—st2 66 (63-68) 69 (65-72) - - -
st3—st3 77 (75-80) - - - -
st1-st3 62 (55-65) 65 (62-70) - - -
st4-st4 78 (70-90) - - - -
Gensl 121 (115-130) - - - -
st5 — stb 64 (59-70) 67 (65-70) - - 77 (75-78)
Gensw post. corn. 76 (65-90) - - - -
Lisl 24 (20-25) 24 (22-25) - - 27 (25-28)
Lsiw 5(4-5) 5(4-5) - - 10
Sisl 13 (13-14) 10 (7-12) - - -
Vsl 116 (195-125) 116 (112-125) - 114 (107-117) 120 (110-130)
vsw ZV2 82 (75-85) 84 (80-90) - 88 (85-90) 84 (78-90)
Vsw anus 79 (75-85) 82 (77-90) - - 82 (75-88)
gv3—-gv3 21 (18-24) - - - -
JV5 61 (60-63) 64 (60— 70) - - -
scl 7(6-8) 8-10 - 13 (10-16) 8
scwW 12 (10-13) 5 - - -
Sge Il 30 31 (30-35) - - 33

Sources of measurements — Georgia: Tixier et al. (2021); Germany: Karg (1977); Iran: Rahmani et al. (2010);
Turkiye: Faraji et al. (2011); —: not provided; ?: number not known.
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Table 4. Continued.

Characters This study (5) Georgia (10) Germany (?) Iran (5) Turkiye (3)
Sge 111 29 (28-30) 32 (30-35) - 42 (37-47) 35
Sge IV 50 (43-55) 55 (52-57) - 91 (83-94) 52 (50-53)
Sti IV 46 (40-50) 41 (35-40) - 57 (54-63) 39 (38-40)
Stiv 62 (55-68) 63 (60-70 - 57 (55-61) 77 (75-78)
Fdl, n° teeth 29 (28-30), 8 37,- - - 28,9
Mdl, n° teeth 32 (30-33), 2 32, - - - 33,2

Sources of measurements — Georgia: Tixier et al. (2021); Germany: Karg (1977); Iran: Rahmani et al. (2010);
Turkiye: Faraji et al. (2011); —: not provided; ?: number not known.

Subtribe Proprioseiopsina Chant & McMurtry, 2004: 219.
Genus Proprioseiopsis Muma 1961: 277.

Proprioseiopsis cf. lineatus (Wu & Lan, 1991)

Amblyseius lineatus Wu & Lan, 1991: 316.

Amblyseius (Proprioseiopsis) lineatus, Wu et al. 2009: 179.

Proprioseiopsis lineatus, Moraes et al. 2004: 180; Chant & McMurtry 2005a: 15, 2007: 89; Liao et
al. 2021: 648.

Specimen examined —one ¢ collected and measured. Sistan and Baluchestan Province — one
Q, Konarak city, Kahir (29 m aasl, 60° 07’ 53" E, 25° 35’ 24" N), from leaves of Citrus limon (L.)
Burman (Rutaceae), 17.1V.2018.

World distribution — China.

Remarks — This is the first record of P. lineatus outside China and the first record for Iran.
Morphological characters are closed to those published in the original description by Wu and Lan
(1991). All measurements fit quite well with previously published measurements except for some
shorter (JV5, Sti IV, StIV) and some longer setae (z4, r3, s4, S5) published (Table 5). However, we
have collected only one individual and previous measurements were also made on probably few
specimens. It means that the overall variability remains almost totally unknown.

Table 5. Comparisons of measurements of adult females of Proprioseiopsis lineatus collected in this study with some of
those from the literature (localities followed by the number of specimens measured between brackets).

Characters This study (1) China (?) Characters This study (1) China (?)

Dsl 328 380-385 st2—st2 65 -
Dsw at s4 level 215 225-245 st3-st3 70 -
Dsw at R1 level 225 - st1-st3 55 -
N° of gd 7 - st4d—st4 68 -
Peritreme ext. jl - Gensl 120 -
jl 20 23-25 st5—st5 73 -
J3 35 40-41 Gensw post. 83 -
ja 5 6 Lisl 19 -
i5 5 6-8 Lsiw 5 -
j6 6 8 Sisl 8 -
J5 10 8-9 Vsl 105 -
r3 23 19-20 vsw ZV2 103 -
R1 15 13 Vsw anus 73 -

s4 63 58-60 JV5 50 75-78
S2 12 10 Scl 18 -
S4 13 10 Scw 13 -
S5 23 10 Sge ll 28 -

Sources of measurements — China: Wu & Lan (1991) and Liao et al. (2021); —: not provided; ?: number not given.

PHYTOSEIIDS IN FOUR PROVINCES OF IRAN



2023 PERSIAN JOURNAL OF ACAROLOGY 35

Table 5. Continued.

Characters This study (1) China (?) Characters This study (1) China (?)
22 20 18 Sge 111 28 -
74 18 13 Sge IV 60 58-60
z5 9 8 Sti IV 45 53-55
Z1 8 10-13 St1v 55 65-70
Z4 75 78-83 Fdl, n°® teeth 23,8 -
Z5 95 103 Mdl, n° teeth 26, 1 -
stl-stl 50 -

Sources of measurements — China: Wu & Lan (1991) and Liao et al. (2021); —: not provided; ?: number not given.

Proprioseiopsis messor (Wainstein, 1960)

Typhlodromus messor Wainstein, 1960: 688.

Amblyseius messor, Athias-Henriot 1961: 425.

Amblyseius (Amblyseius) messor, Ehara 1966: 22; Ueckermann & Loots 1988: 66.

Amblyseius (Amblyseiulus) messor, Arutunjan 1970: 16.

Proprioseiopsis (Amblyseiulus) messor, Karg 1989: 212.

Proprioseiopsis messor, Moraes et al. 1986: 117, 2004: 180; Chant & McMurtry 2005a: 15, 2007:
89.

Proprioseiopsis apheles (van der Merwe, 1968): 121 (synonymy according to Ueckermann & Loots
1988).

Proprioseiopsis lindquisti (Schuster & Pritchard, 1963): 246 (synonymy according to Abbasova
1972).

Specimens examined —seven @9 and two & Guilan Province- one &, Langrud (-19m aasl,
50° 9’ 6.36" E, 37° 11’ 44.36" N), in soil of a fruit garden (including apple, pear and cherry),
4.V111.2020. Sistan and Baluchestan Province — one ¢, Chabahar city, Pasabandar (59 m aasl, 61°
25' 42" E, 25° 05’ 45" N), on Capparis decidua (Forsskal) Edgeworth (Capparaceae), 20/\V//2018; one
Q + one &, Zabol city, Chahanimeh region (505 m aasl, 60° 42’ 50" E, 30° 51’ 00" N), on unknown
weeds, 11.1V.2019; one @, Zabol city, University Campus (484 m aasl, 61° 32’ 01" E, 31° 02’ 36"
N), on unknown weeds, 5.V.2019; one Q, Jazinak city (486 m aasl, 61° 34’ 15" E, 30° 52’ 35" N), on
unknown weeds, 2/V1/2019; three @<, Golkhani Town (478 m aasl, 61° 12’ 18" E, 31° 02’ 21" N),
on Cressa cretica L. (Convolvulaceae), 20/V11/2020.

World distribution — Algeria, Argentina, Armenia, Australia, Azerbaijan, Canary Islands,
Egypt, France, Gaza strip, Georgia, Germany, Greece, Hungary, Iran, Israel, Italy, Latvia, Morocco,
New Zealand, Portugal, Saudi Arabia, Slovakia, South Africa, Spain, Syria, Turkmenistan, Ukraine,
USA. Precise distribution in Iran is documented in Kazemi et al. (2022).

Remarks - Proprioseiopsis messor was already recorded from Iran in many Provinces but this
is the first record for Sistan and Baluchestan Province. Morphological and morphometric characters
fit very well the previous description and measurements published by Zaher (1986) for specimens
from Egypt, Ferragut et al. (2010) for specimens from Spain and Abo-Shnaf, Moraes (2014) for
specimens from Egypt and above all Ostovan et al. (2012) in a redescription based on Iranian
specimens.

Proprioseiopsis okanagensis (Chant, 1957)

Typhlodromus okanagensis Chant, 1957: 293.
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Typhlodromus (Amblyseius) okanagensis, Chant 1959: 93.

Amblyseiulus okanagensis, Muma 1961: 478.

Amblyseius (Amblyseius) okanagensis, Van der Merwe 1968: 113.
Proprioseiopsis (Amblyseiulus) okanagensis, Karg 1983: 303.

Amblyseius (Proprioseiopsis) okanagensis, Wu et al. 2009: 181.

Proprioseiopsis okanagensis, Chant & McMurtry 2005a: 15; 2007: 89.
Proprioseiopsis levis Wainstein, 1960: 686 (synonymy according to Karg 1971b).

Specimens examined — three @ 9. Sistan and Baluchestan Province — one ¢, Konarak city,
Kahir (29 m aasl, 60° 07’ 53" E, 25° 35’ 24" N), on Citrus limon (L.) Burman (Rutaceae), 17.1V.2018;
one ¢, Kalateh Razagh Zadeh (1497 m aasl, 60° 48’ 50" E, 29° 23’ 28" N), on Pinus sp. (Pinaceae),
19.X.2018; one @, Jazinak city (486 m aasl, 61° 34’ 15" E, 39° 52’ 35” N), on unknown weeds,
30.VI11.20109.

World distribution — Austria, Azerbaijan, Canada, China, Czech Republic, Finland, France,
Germany, Georgia, Greece, Greenland, Hungary, Iceland, Iran, Kazachstan, Latvia, Moldova,
Norway, Poland, Russia, Slovakia, Slovenia, Sweden, Turkiye, Ukraine, USA. Precise distribution in
Iran is documented in Kazemi et al. (2022).

Remarks - This species have been recorded in Iran but not in Sistan and Baluchestan.
Morphological characters agree well with those provided in the original description. All measure-
ments fit well previous measurements published by Chant and Hansell (1971) for specimens from
Canada and by Congdon (2002) for specimens from USA except longer z2, S2, S4, S5, JV5 and StIV
and shorter Z5, SgelV and StilV in the specimens herein observed (Table 6). Measurements of original
description are not complete but drawings are good allowing to confirm the identity of that species.

Table 6. Comparisons of measurements of adult females of Proprioseiopsis okanagensis collected in this study with some
of those from the literature (localities followed by the number of specimens measured between brackets).

Characters Thisstudy (2) Canada(?) USA(?) Characters Thisstudy (2) Canada (?) USA (?)

Dsl 330-375 - 441 stl-stl 50-58 - -
Dsw at s4 level 220-243 - 274 st2—st2 68-78 - 80
Dsw at R1 level 240-265 - - st3-st3 81-85 - -
N° of gd 7 - - st1-st3 60-65 - 72
Peritreme ext. j1 - - st4—st4 80-85 - -
j1 30 - 29 Gensl 113-125 - -
i3 55-60 52 48 st5-stb 93 - -
ja 8 - 6 Gensw post. 99-110 - -
j5 8 - 8 Lisl 25-28 - -
j6 15 - 14 Lsiw 4-5 - -
J5 14 - 11 Sisl 11-14 - -
r3 33-35 - 36 Vsl 118-143 180 150
R1 23-25 - 22 VsSw ZV2 131-133 126 149
s4 85-88 82 82 Vsw anus 85-88 - 96
S2 53-68 40 43 JV5 60-75 - 58
S4 43-50 - 17 scl 30 - 14
S5 28-38 - 17 Sge 1 Not possible to - 29
72 48-50 36 35 Sge IV 33-50 - 54
74 55 62 55 Sti IV 30-38 - 48
75 8-12 - 7 Stiv 90-100 - 72
Z1 35-40 18 23 Fdl, n° teeth 23-25, not — 29,3
Z4 73-80 80 82 Mdl, n° 28-30,1 - 34,1
Z5 73-80 106 108

Sources of measurements — Canada: Chant & Hansell (1971); USA: Congdon (2002); —: not provided; ?: number not
given.
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Tribe Euseiini Chant & McMurtry, 2005b: 191.
Subtribe Euseiina Chant & McMurtry, 2005b: 209.
Genus Euseius Wainstein, 1962
Amblyseius (Amblyseius) section Euseius Wainstein 1962: 15; Euseius De Leon 1966: 86.

Euseius gallicus Kreiter & Tixier, 2010
Euseius gallicus Kreiter & Tixier in Tixier et al. 2010: 242.

Specimen examined — one ¢ and one & study. Razavi Khorasan Province — one @, Mashhad
(1027 m aasl, 59° 32" 40.01" E, 36° 19’ 33.82"” N), on Juglans regia L. (Juglandaceae), 14.X.2020;
one &, Rasht (3 m aasl, 49° 35’ 33"E, 37° 16’ 50.87" N), on Parrotia persica (De Candolle) Meyer
(Hamamelidaceae), 28.V11.2020.

World distribution — Belgium, France, Germany, Italy, Mauritius, The Netherlands, Slovenia,
Tunisia, Turkiye.

Remarks — This species is a new record for Iran. Morphological and morphometric characters
fit well previous measurements published in the original description (Okassa et al. 2009; Tixier et al.
2010) and in a further paper (Doker et al. 2014). The female and the male collected were compared
to females and males collected in various countries and present in the collection of CBGP.

Authors of E. gallicus have reported in the original descriptions of that species the comparison
with Euseius longiverticalis (Liang & Ke), Euseius kirghisicus (Kolodochka) and then by Doker et
al. 2014 with Euseius ucrainicus (Kolodochka), especially in idiosomal setae length. But E. gallicus
differs from this latter in the peritreme length and spermatheca shape. Furthermore, when E. gallicus
was described, the descriptors have asked the opinion of Dr. Kolodochka in Ukraine for him checking
the new status of this new species in relation to those he already described, i.e. E. kirghisicus, and E.
ucrainicus (Tixier pers. comm. 2014 and cited in the original description).

One close species of Euseius gallicus has been reported from Iran (Rahmani et al. 2010; Panahi
et al. 2014; Hajizadeh and Mortazavi 2015): Euseius amissibilis Meshkov. Euseius amissibilis was
described from Tajikistan, on Platanus orientalis L. When describing E. gallicus, Tixier et al. (2010)
provided main differences between these two species: the lengths of setae Z1, JV5 and to a lesser
extent j1, j3, S5 and stlV. The lengths of JV5 and S5 are much longer in E. gallicus than in E.
amissibilis, while Z1 is shorter in E. gallicus (Table 7). The fixed digit of E. amissibilis has two teeth
instead of five as in E. gallicus (and this character is stable in this species) even if on the drawings of
the original description, E. amissibilis seems to have more than two teeth on the fixed digit and
perhaps more than five. The specimens presently considered from Iran, males and females, were
compared to Euseius gallicus type material and additional material from several various localities in
Europe and morphological characters and measurements are identical, with only very slight
variations. When we observed the data provided in the two re-descriptions of E. amissibilis from Iran
(Rahmani et al. 2010; Hajizadeh and Mortazavi 2015) (Table 7), it seems that these specimens have
measurements closer to E. gallicus than to E. amissibilis. Hajizadeh and Mortazavi (2015) noted also
the presence of 5 teeth of the fixed digit. In both re-descriptions, nothing is provided concerning the
similarity between E. gallicus and E. amissibilis. Rahmani et al. (2010) who provided the first report
of E. amissibilis from Iran, provided a diagnosis based on one specimen with only dorsal morphology
available.

Because intraspecific variation exists in seta lengths (Tixier 2012), some minor doubts could
remain on the synonymy between these two species. So at this state, two hypotheses could be provided
(1) all specimens from Iran identified belong to E. amissibilis and E. gallicus and E. amissibilis are
synonyms or (ii) all specimens from Iran belong to E. gallicus and E. amissibilis is a different species.
We here consider the second hypothesis, (i) because of the complete description (morphological and
molecular features) (Okassa et al. 2009; Tixier et al. 2010) of E. gallicus and (ii) because without
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type observation (type material loan is impossible with the original country of description) and
molecular data, it is not possible to valid the first hypothesis and the non-reliability of the characters
distinguishing these two species. Further experiments using molecular data would be useful to
conclude about potential synonymies.

Table 7. Main differences between Euseius gallicus and E. amissibilis, and mean measurements of these characters for
the specimens identified as . amissibilis from Iran (when re-descriptions are available) and for specimens presently

reported.
Specimen E. gallicus E. amissibilis E. amissibilis - E. amissibilis -
female from Kreiter & Tixier  Meshkov (in Iran- Iran-
Character Iran presently  (in Tixier etal. Meshkov 1991) -  redescription redescription
collected in this  2010) - original original (Hajizadeh & (Rahmani et al.
survey description description Mortazavi 2015) 2010)
jl 32 33 40 32 33
i3 33 34 38 33 33
Z1 17 17 35 16 15
S5 29 28 19 30 26
stV 54 58 68 57 50
Number of teeth 5 5 2 5 not provided
on the fixed digit
JV5 41 40 23 40 not provided

Subfamily Phytoseiinae Berlese

Phytoseiini Berlese 1913: 3; Phytoseiinae Vitzthum 1941: 767.
Genus Phytoseius Ribaga, 1904: 177.

Phytoseius corniger Wainstein, 1959

Phytoseius (Dubininellus) corniger Wainstein, 1959: 1362.
Phytoseius (Phytoseius) corniger, Ehara 1966: 26.
Phytoseius corniger, Moraes et al. 1986: 220, 2004: 235; Chant & McMurtry 2007: 129.

Specimens examined — three 29 and one &, three specimens measured. Guilan Province —
three 9 and one &, Rasht (3 m aasl, 49° 35’ 33" E, 37° 16’ 50.87" N), Anzali (22 m aasl, 49° 28’
13.42" E, 37° 27’ 59.15" N), on Vitis vinifera L. (Vitaceae), in soil of fruit gardens (apple, pear,
cherry), Rubus idaeus L. (Rosaceae) and Quercus sp. (Fagaceae), 10.VII and 25.1X.2020.

World distribution — India, Iran, Kazakhstan, Kyrgyzstan, Lebanon, Moldova, Pakistan, Serbia,
Tajikistan, Turkmenistan.

Remarks — Rubus idaeus L. and Quercus sp. are new plant hosts for this mite in Iran, which has
already been recorded from Guilan Province. Morphological characters agree well with those
provided in Chant and Athias-Henriot (1960). All measurements (Table 8) fit well with the previous
measurements published by Chant and Athias Henriot (1960), Denmark (1966), Karg (1991) and
Kolodochka (2006).

Phytoseius finitimus Ribaga, 1904

Phytoseius finitimus Ribaga, 1904: 178; Chant 1959: 108; Moraes et al. 1986: 214; 2004: 252; Duso
& Fontana (2002): 127; Chant & McMurtry 2007: 129.

Phytoseius (Dubininellus) finitimus, Wainstein 1959: 1365.

Phytoseius (Pennaseius) finitimus, Pritchard & Baker 1962: 223.

Pennaseius finitimus, Schuster & Pritchard 1963: 279.
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Phytoseius (Phytoseius) finitimus, Denmark 1966: 16.
Phytoseius dubinini (Beglyarov, 1958): 116 (synonymy according to Pritchard & Baker 1962).

39

Table 8. Comparisons of measurements of adult females of Phytoseius corniger collected in this study with some from
the literature (localities followed by the number of specimens measured between brackets).

. Central . ?

Characters This study (3) ?1(?) Europe (?) Pakistan (1) Kyrgyzstan (?) (,)2)
Dsl 298 (295-300) 300 - 278 320 -

Dsw at s4 level 140 (125-150) - 135 170 -
Dsw at R1 level - - - - -
N° of gd - - - - - -
Peritreme ext. jl - - - - -
j1 35 (33-38) - - 28 30 -

i3 69 (63-73) 65 - 60 72 65

ja 5 (5-6) - - 5 4 -

j5 6 (5-7) - - 5 4 -

j6 7 (5-8) - - 5 4 -

J5 7 (5-8) - - 6 8 -

r3 53 (50-55) - - 44 50 -

s4 145 (143-150) 140 - 129 not provided* 140

s6 84 (80-88) 80 - 75 85 80

22 18 (16-19) - - 17 16 -

z3 35 (33-38) - - 29 37 -

z4 27 (25-28) - 16 26 -

z5 6 (5-7) - 5 5 -

Z4 103 (100-105) 105 105-115 104 115 105

Z5 87 (83-93) 90 100-110 79 88 90
stl-stl 51 (43-58) - - - -
st2-st2 67 (63-70) - - - -
st3-st3 78 (75-83) - - - -
st1-st3 56 (55-58) - - - - -
st4—std 93 - - - - -
Gensl 115 (103-130) - - - - -
st5-st5 62 (61-63) - - - - -
Gensw post. corn. 58 (50-63) - - - - -
Lisl 29 (28-30) - - - - -
Lsiw 4 (3-4) - - -
Vsl 106 (105-108) - 108 -
Vsw ZV2 33 (30-37) - - -
Vsw anus 49 (48-50) - 56 -
JV5 51 (50-53) 60 65 -
scl 10 (8-13) - - - - -
SCW 10 (8-13) - - - - -

Sti IV 64 (63-65) 60 83 51 60
StV 34 (33-35) - - 35 31 -
Stt IV 30 - - - - -
Fdl, n° teeth 19 (18-20), 4 - - - - -
Mdl, n° teeth 21 (20-23), 1 — — —

Sources of measurements — ?1: Chant & Athias-Henriot (1960); Central Europe: Karg (1991); Kyrgyzstan:
Kolodochka (2006); Pakistan: Denmark (1966); ?2: Wainstein (1959); —: not provided; ?: country and/or number not
given. ": some errors in the setae names have been noted in this publication (names of setae repeated twice and absence
of measurements of AL4 = s4).

This species is mainly reported in Mediterranean countries, and is especially frequent in Israel,
Greece, Italy and South of France. It has been observed mainly on shrubs. A big confusion between
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P. finitimus and Phytoseius plumifer (Canestrini & Fanzago) has existed for a long time and a tentative
solution has been proposed by Duso and Fontana (2002). We herein follow these authors and do not
considered valid the synonymy between these species indicated in Moraes et al. (2004). Phytoseius
finitimus has been reported on grapevines and fig tree orchards in several countries in Europe. It
seems to feed on P. ulmi (Duso and Moretto 1994) and various eriophyid mites (Rasmy and El-
Banhawy 1974b), and it consumes pollen (Zaher et al. 1969; Rasmy and El-Banhawy 1975). High
relative humidities and very hairy-leaved plants or varieties seem to be very suitable for P. finitimus
(Rasmy and EI-Banhawy 1974a; Duso and Moretto 1994).

Specimens examined —one @ and two d'J. Sistan and Baluchestan Province —one @ and two
43, Konarak city, Kahir (29 m aasl, 60° 07’ 53" E, 25° 35’ 24" N), on Citrus limon (L.) Burman
(Rutaceae), 17.1V.2018.

World distribution — Algeria, Azores, Egypt, France, Greece, Iran, Israel, Italy, Montenegro,
Morocco, Portugal, Slovenia, Spain, Syria, Tunisia, Turkiye, USA. Precise distribution in Iran
isdocumented in Kazemi et al. (2022).

Remarks — This species is widely distributed in Iran, almost in all provinces. It is however a new
record for Sistan and Boulouchestan Provinces. All character measurements fit quite well with
previous measurements published by Tixier et al. (2017). Our specimens do not fit at all the
redescription by Duso and Fontana (2002) of P. plumifer (Canestrini and Fanzago) very often
confused with P. finitimus.

Subfamily Typhlodrominae Wainstein, 1962
Typhlodromini Wainstein 1962: 26; Typhlodrominae Chant & McMurtry 1994: 235.
Tribe Paraseiulini Wainstein, 1976: 697.
Genus Paraseiulus Muma, 1961: 290.

Paraseiulus soleiger (Ribaga, 1904)

Seiulus soleiger Ribaga, 1904: 176.

Typhlodromus (Neoseiulus) soleiger, Nesbitt 1951: 39.

Typhlodromus (Typhlodromus) soleiger, Chant 1959: 59.

Paraseiulus soleiger, Muma 1961: 300.

Melodromus soleiger, Wainstein 1962: 23.

Neoseiulus soleiger, Schuster & Pritchard 1963: 201.

TByphlodromus (Paraseiulus) soleiger, van der Merwe 1968: 60.

Paraseiulus (Paraseiulus) soleiger, Wainstein 1976: 698.

Typhlodromus soleiger, Chant et al. 1978: 1338.

Paraseiulus soleiger, Moraes et al. 2004: 299; Chant & McMurtry 2007: 141.

Specimens examined — one ¢. Guilan Province — one ¢, Langrud (—19 m aasl, 50° 9’ 6.36" E,
37° 11" 44.36" N), on Rubus idaeus L. (Rosaceae), 4.VIII1.2020.

World distribution — Alaska, Armenia, Austria, Azerbaijan, Belarus, Canada, Caucasus Region,
China, Czechoslovakia, Czech Republic, Denmark, England, Finland, France, Georgia, Germany,
Greece, Hungary, Iran, Italy, Japan, Kazakhstan, Latvia, Lithuania, Moldova, The Netherlands,
Norway, Poland, Russia, Serbia, Slovakia, Slovenia, Sweden, Switzerland, Tunisia, Tiirkiye, Ukraine,
USA. Precise distribution in Iran is documented in Kazemi et al. (2022).

Remarks — Paraseiulus soleiger is widely distributed in Iran, in almost all provinces.
Morphometric characters fit very well with previous measurements published, for example by
Rahmani et al. (2010) and Ferragut (2018).
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Tribe Typhlodromini Wainstein, 1962: 26.
Genus Typhlodromus Scheuten, 1857: 111.
Subgenus Typhlodromus (Anthoseius) De Leon, 1959: 258.

Typhlodromus (Anthoseius) bagdasarjani Wainstein & Arutunjan, 1967

Typhlodromus bagdasarjani Wainstein & Arutunjan, 1967: 1765; Moraes et al. 2004: 311.
Typhlodromus (Neoseiulus) bagdasarjani, Arutunjan 1970: 16.

Anthoseius bagdasarjani, Rivnay & Swirski 1980: 177.

Amblydromella bagdasarjani, Moraes et al. 1986: 154.

Amblydromella (Aphanoseia) bagdasarjani, Denmark & Welbourn 2002: 293.

Typhlodromus (Anthoseius) kettanehi, Dosse 1967: 32 (synonymy according to Abbasova 1972).

Specimen examined — one @ collected and measured. Guilan Province — one ¢, Rasht (3 m
aasl, 49° 35’ 33" E, 37° 16’ 50.87"" N), on Prunus persica L. (Rosaceae), 15V111.2020.

World distribution — Armenia, Azerbaijan, Iran, Kyrgyzstan (Kolodochka 2006), Lebanon,
Turkiye, Turkmenistan. Precise distribution in Iran is documented in Kazemi et al. (2022).

Remarks — This species was already recorded from Iran in many Provinces and is very
widespread in this country. Morphometric characters (Table 9) fit quite well with previous
measurements published by Wainstein and Aruntunjan (1967), Rahmani et al. (2010) and Asali Fayaz
etal. (2011, 2017).

Table 9. Comparisons of measurements of one adult female of Typhlodromus (Anthoseius) bagdasarjani collected in this
study with some from the literature (localities followed by the number of specimens measured between brackets).

Characters This study (1) Armenia (?) Iran 1 (5) Iran 2 (6) Iran 3 (?)
Dsl 350 330 340 (336-346) 362 (355-368) 345-365
Dsw at s4 level 188 175 188 (182-194) 174 (173-175) 170-190
Dsw at R1 level 185 - - - -
N° of gd 5 - - 5 -
Peritreme ext. j1-j3 - - z3-74 z3
j1 25 20 20 (18-21) 25 (24-25) 24-26
i3 33 30 25 (19-27) 32 (31-33) 31-35
j4 19 20 17 (16-18) 20 (19-20) 19-22
5 19 20 18 (16-19) 19 (18-19) 18-21
j6 23 20 23 (20-25) 22 (21-23) 25-28
J2 27 20 25 (23-26) 28 (26-30) 27-30
J5 11 10 7 (5-8) 11 (10-11) 9-10
r3 30 31 (30-34) 31 (28-33) 31-33
R1 25 21 (20-23) 27 (24-30) 28-30
s4 34 30 31 (30-33) 32 (28-35) 35-38
S6 38 35 32 (30-34) 38 (35-40) 37-40
S2 40 40 37 (35-40) 40 (35-45) 41-44
S4 36 30 34 (30-36) 37 (33-40) 35-38
S5 30 25 27 (26-28) 30 (27-33) 29-32
72 25 20 21 (19-22) 23 (20-25) 25-27
z3 28 30 24 (20-26) 28 (27-28) 28-30
74 30 25 23 (22-25) 29 (28-30) 29-33
z5 19 20 17 (16-19) 19 (18-20) 20-23
Z4 50 50 55 (52-58) 54 (52-55) 53-55
Z5 63 70 65 (62-67) 69 (65-73) 68-73
stl-stl 53 - - — -

Sources of measurements — Armenia: Wainstein & Aruntunjan (1967); Iran 1: Rahmani et al. (2010); Iran 2: Asali
Fayaz et al. (2011); Iran 3: Asali Fayaz et al. (2017); —: not provided; ?: number not given.
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Table 9. Continued.

Characters This study (1) Armenia (?) Iran 1 (5) Iran 2 (6) Iran 3 (?)
st2—st2 55 - - - -
St3-st3 64 - - - -
st1-st3 70 - - - -
st4—st4 68 - - - -
Gensl 128 - - 113 (110-115) 115-130

Gensw post. corn. 64 - - 75 (72-78) 65-75
st5—stb 78 - - - -
Lisl 35 - - — 30-33
Lsiw 5 - - — -
Sisl 15 - - — 14-17
Vsl 115 — 106 (104-107) 110-120 115-120
vsw ZV2 75 - 83 (79-85) 80-90 80-90
Vsw anus 65 — — - —
JV5 50 - - 50 (48-53) 53-58
scl 20 - 16 (14-17) 14 (11-17) 16-20
SCW 10 - - 10 (9-10) 9-10
StV 50 50 30 (27-31) 48 (45-49) 49-54
Fdl, n° teeth 28, not visible — — 27,4 26-28, 2
Mdl, n° teeth 25, not visible — — 25,0 23-25,0

Sources of measurements — Armenia: Wainstein & Aruntunjan (1967); Iran 1: Rahmani et al. (2010); Iran 2: Asali
Fayaz et al. (2011); Iran 3: Asali Fayaz et al. (2017); —: not provided; ?: number not given.

Typhlodromus (Anthoseius) bakeri (Garman, 1948)

Seiulus bakeri Garman, 1948: 15.

Typhlodromus (Neoseiulus) bakeri, Nesbitt 1951: 36-37.

Typhlodromus bakeri, Cunliffe & Baker 1953: 10.

Typhlodromus (Typhlodromus) bakeri, Chant 1959: 63.

Typhlodromella bakeri, Muma 1961: 299.

Amblydromella bakeri, Muma 1967: 267-280; Moraes et al.1986: 155.

Mumaseius bakeri, Abbasova 1972: 10.

Anthoseius (Aphanoseius) bakeri, Wainstein 1972: 1477-1482.

Anthoseius bakeri, Beglyarov 1981: 24.

Amblydromella (Aphanoseia) bakeri, Denmark & Welbourn 2002: 308.

Typhlodromus (Anthoseius) bakeri, Moraes et al. 2004: 311; Chant & McMurtry 2007: 152.
Anthoseius (Aphanoseius) clavatus Wainstein, 1972: 1481 (synonymy according to Evans & Edland
1998).

Specimens examined — seven 9 and one J. Guilan Province —seven 9 and one &, Anzali
(—22 m aasl, 49° 28’ 13.42" E, 37° 27' 59.15" N), on Rubus idaeus L. (Rosaceae), 25.1X. 2020.

World distribution — Alaska, Armenia, Australia, Austria, Azerbaijan, Canada, Caucasus
Region, Czechoslovakia, Czech Republic, Denmark, England, Finland, France, Germany, Georgia,
Greece, Hawaii, Hungary, India, Iran, Italy, Latvia, Moldova, Montenegro, The Netherlands, New
Zealand, Norway, Poland, Portugal, Russia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Tarkiye, Ukraine, USA. Precise distribution in Iran is documented in Kazemi et al. (2022).

Remarks — This species was already recorded from Iran in several Provinces. Morphometric
characters fit well with previous measurements provided for example by Chant et al. (1974), Karg
(1982), Ferragut et al. (2010), Rahmani et al. (2010) and Faraji et al. (2008). We have compared these
specimens here collected with specimens from Slovenia (Kreiter et al. 2020a) and there are only very
slight variations.
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Typhlodromus (Anthoseius) caudiglans (Schuster, 1959)

Typhlodromus (Typhlodromus) caudiglans Schuster, 1959: 88; Chant 1959: 64; Muma 1961: 229;
Chant et al. 1974: 1288; Schicha 1979: 222.

Typhlodromus (Anthoseius) caudiglans, Moraes et al. 2004: 315; Chant & McMurtry 2007: 152.
Neoseiulus caudiglans, Schuster and Pritchard 1963: 201.

Typhlodromella caudiglans, Muma (1961): 299.

Mumaseius caudiglans, Abbasova 1972: 10

Anthoseius (Amblydromellus) caudiglans, Wainstein 1975: 916.

Anthoseius caudiglans, Beglyarov & Malov 1977: 4.

Amblydromella caudiglans, Moraes et al. 1986: 157.

Amblydromella (Amblydromella) caudiglans, Denmark & Welbourn 2002: 295.

Typhlodromus (Anthoseius) nodosus (De Leon, 1962b): 11 (synonymy according to Abbasova 1972).
Typhlodromus (Anthoseius) timidus Wainstein & Arutunjan, 1968: 1241 (synonymy according to
Abbasova 1972).

Specimen examined — one Q. Guilan Province — one @, Rasht (3m aasl, 49° 35’ 33" E, 37° 16’
50.87" N), on Juglans regia L. (Juglandaceae), 10.V11.2020.

World distribution — Alaska, Australia, Austria, Azerbaijan, Canada, China, Czechoslovakia,
England, Iran, Japan, Latvia, Lithuania, Moldova, New Zealand, Norway, Russia, Slovakia, Ukraine,
USA.

Remarks — This species was already recorded from Iran in Guilan Province. Morphological and
morphometric characters fit well with previous measurements published for example by Schicha
(1978), Hajizadeh et al. (2002) and Cobanoglu et al. (2020).

Typhlodromus (Anthoseius) haiastanius (Arutunjan, 1977)

Anthoseius (Amblydromellus) invectus haiastanius Arutunjan, 1977: 50.
Amblydromella (Lindquistoseia) haiastania, Denmark & Welbourn 2002: 301.
Typhlodromus (Anthoseius) haiastanius, Moraes et al. 2004: 327; Chant & McMurtry 2007: 155.

Specimens examined — seven 9% and one & and four 9 measured. Guilan Province — two
Q 2, Anzali (—22 m aasl, 49° 28’ 13.42" E, 37° 27' 59.15" N), one @, one &, Rasht (3 m aasl, 49° 35’
33" E, 37° 16’ 50.87" N), on Malus domestica Borkhausen (Rosaceae) and Acer sp. (Sapindaceae),
10.VII and 25.1X.2020. Razavi Khorasan Province — 4 9 9, Mashhad (1027 m aasl, 59° 32’ 40.01"
E, 36° 19’ 33.82"” N), on M. domestica, Pyrus communis L. (Rosaceae) and Juglans regia L.
(Juglandaceae), 14.X.2020.

World distribution — Armenia, Azerbaijan, Iran. Precise distribution in Iran is documented in
Kazemi et al. (2022).

Remarks — This species was already recorded from Iran in Lorestan Province but this present
report is a new record for Guilan and Razavi Khorasan provinces. Morphological and morphometric
characters fit well with the previous measurements provided by Jafari et al. (2011) (Table 10).

Table 10. Comparisons of measurements of one adult female of Typhlodromus (Anthoseius) haiastanius collected in this
study with some from the literature (localities followed by the number of specimens measured between brackets).

Characters This study (4) Iran (6) Characters This study (4) Iran (6)
Dsl 345 (335-363) 368 (366-370) Z4 52 (50-53) 46 (44-48)
Dsw at s4 level 167 (148-180) - Z5 64 (63-65) 58 (56-59)
Dsw at R1 level 179 (173-188) 188 (186-190) stl-stl 53 (52-53) 52 (51-53)

Sources of measurements — Iran: Jafari et al. (2011); — : not provided.
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Table 10. Continued.
Characters This study (4) Iran (6) Characters This study (4) Iran (6)
N° of gd 5 - St2-st2 59 (58-60) 57 (55-58)

Peritreme ext. jl 74 -s4 st3-st3 69 (68-70) -
jl 20 (18-23) 26 (25-27) st1-st3 68 (64-70) -
j3 27 (23-30) 32 (31-33) st4—st4 77 (75-78) -
j4 16 (15-18) 17 (16-18) Gensl 125 (123-128) 104 (103-105)
5 19 (15-24) 21 (20-22) Gencso"xnpw' 81 (75-88) 63 (63-65)
i6 22 (18-24) 23 (22-23) st5—st5 64 (63-65) 62 (61-62)
J2 23 (20-25) 28 (27-29) Lisl 30 -
J5 10 5 (5-6) Lsiw 8 -
r3 25 (25-26) 31 (30-32) Sisl 16 (15-16) -
R1 20 (20-21) 32 (31-33) Vsl 124 (115-133) 116 (112-120)
s4 26 (25-28) 32 (31-33) VSW ZV2 80 67 (64-72)
s6 31 (30-33) 39 (37-40) Vsw anus 71 (63-80) -
S2 39 (38-40) 40 (39-41) JV5 50 60 (60-61)
S4 37 (35-38) 36 (35-37) scl 18 20 (19-22)
S5 28 (25-30) 35 (32-36) ScwW 9 12 (10-14)
22 20 (18-23) 25 (23-28) StV 46 (45-47) 52 (51-52)
23 21 (18-25) 29 (27-31) Fdl, n° teeth 23 (20-25), 3 28 (27-29), 3
24 22 (18-26) 29 (28-29) Mdl, n° teeth 25 (23-27), 1 28 (28-29), 1
25 17 (15-18) 20 (19-21)

Sources of measurements — Iran: Jafari et al. (2011); — : not provided.

Typhlodromus (Anthoseius) tamaricis (Kolodochka, 1982)

Anthoseius (Amblydromellus) tamaricis Kolodochka, 1982: 11.

Amblydromella tamaricis, Moraes et al. 1986: 176.

Amblydromella (Amblydromella) tamaricis, Kolodochka 1998: 52.

Amblydromella (Aphanoseia) tamaricis, Denmark & Welbourn 2002: 309.

Typhlodromus (Anthoseius) tamaricis, Moraes et al. 2004: 253; Chant & McMurtry 2007: 155.

Specimens examined —one Q collected and measured. Sistan and Baluchestan Province —one
Q, Zabol city (479 m aasl, 61° 28’ 37" E, 30° 59’ 26" N), on Desmostachya bipinnata L. (Poaceae),
6.11.2019.

World distribution — Greece, Iran, Saudi Arabia, Turkiye, Turkmenistan. Precise distribution
in Iran is documented in Kazemi et al. (2022).

Remarks — This species was already recorded from Iran but is new for Sistan and Baluchestan
Province. Morphological and morphometric characters fit well with the previous measurements
published by Kolodochka (1982) in the original description, and by Kasap and Cobanoglu (2009),
Asali Fayaz et al. (2012) and Stathakis et al. (2016) for redescriptions of that species. The presently
observed specimen has very short Z4 and Z5 compared to measurements provided by other authors
(Table 11).

Table 11. Comparisons of measurements of one adult female of Typhlodromus (Anthoseius) tamaricis collected in this
study with some from the literature (localities followed by the number of specimens measured between brackets).

Characters This study (1) Greece (10) Iran (2) Turkiye (3) Turkmenistan (?)
Dsl 385 317 (309-325) 347 (335-358) 355 (345-370) 350
Dsw at s4 level 195 147 (139-154) - 188 (180-205) 155

Sources of measurements — Greece: Stathakis et al. (2016); Iran: Asali Fayaz et al. (2012); Turkiye: Kasap and
Cobanoglu (2009); Turkmenistan: Kolodochka (1982); —: not provided; ?: number not given.
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Table 11. Continued.

Characters This study (1) Greece (10) Iran (2) Turkiye (3) Turkmenistan (?)

Dsw at R1 level 195 167 (150-178) 169 (168-170) - -
N° of gd 5 5 5 - -
Peritreme ext. j1-j3 j3-22 j3 - -
jl 28 23 (33-24) 21 (20-22) 21 +1.02 (20-23) 23

i3 21 25 (24-26) 24 (23-25) 21 +1.66 (18-23) 15

j4 18 15 (14-16) 14 (12-16) 9+1.02 (8-10) 14

i5 18 15 (14-16) 15 (14-15) 9 +1.02 (8-10) 15

i6 19 18 (16-20) 17 (16-17) 9 +1.02 (8-10) 17

J2 20 21 (20 — 24) 19 (18 - 20) — 19

J5 15 6 (4-6) 7 (5-8) — 7

r3 28 21 (20-22) 21 (20-22) — 21

R1 19 21 (20-24) 22 (20-23) — 17

s4 18 22 (20-24) 19 (18-19) 14 +1.66 (13-18) 21

s6 25 27 (24-30) 24 (22-25) 22 +1.66 (20-25) 24

S2 25 31 (28-34) 27 (25-29) 29 + 2.20 (25-33) 28

S4 25 28 (26-30) 29 (28-29) 28 + 1.44 (25-30) 28

S5 25 30 (28-34) 24 (22-25) 29 +2.20 (25-33) 15

2 14 18 (16-20) 17 (16-17) 14 + 1.66 (13-18) 20

z3 15 21 (20-24) 18 (17-19) 19 + 4.40 (13-28) 20

z4 15 21 (20-22) 21 (19-22) 16 +3.06 (13-20) 20

25 15 15 (14-16) 14 (13-15) - 17

Z4 28 37 (34-40) 33 (30-35) 35+ 2.5 (33-40) 36

Z5 30 48 (46-50) 46 (42-49) 50 + 1.44 (48-53) 50
stl-stl 40 - - - -
st2—st2 55 55 (51-57) — — —
st3—st3 63 - - - -
st1-st3 78 - - - -
st4—st4 70 — — — —

Sources of measurements — Greece: Stathakis et al. (2016); Iran: Asali Fayaz et al. (2012); Turkiye: Kasap and
Cobanoglu (2009); Turkmenistan: Kolodochka (1982); — : not provided; ?: number not given.

CONCLUSION

The results in four provinces of Iran (Guilan, Razavi Khorasan, Mazandaran, and Sistan and
Baluchestan Provinces) showed that Euseius gallicus and Proprioseiopsis lineatus are new records
for Iran.

Other species which were already recorded from Iran either were found on new plant hosts, some
being recorded for the first time for Guilan (3 species), Razavi Khorasan (one species), Mazandaran
(two species), and Sistan and Baluchestan Provinces (9 species).
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