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Abstract: A faunistic study of mites (Acari) associated with peanut (Arachis hypogaea L.) plant
in Guilan province, northern Iran was carried out during 2022. Aerial parts of plant, soil and
litter samples were collected from peanut �elds in Guilan province. Mites were extracted by using
Berlese funnel or direct examinations of plant materials under a stereomicroscope. Collected mites
were cleared in lactic acid or Nesbitt's �uid and mounted in Hoyer's medium on microscopic slides.
Totally, 34 species belonging to 26 di�erent genera and 16 families were collected and identi�ed.
Except Tetranychus urticate (Koch) which had been previously reported from peanut �elds, others
33 mite species are new records for mite's fauna associated with peanut �elds in Iran. Collection
information of identi�ed species is provided.
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1 Introduction

Peanut or groundnut (Arachis hypogaea L.: Fabaceae) is an important food crop and also one
of the major contributors in world oilseed economy next to soybean, and canola. Groundnut is cul-
tivated around the world in tropical, subtropical, and temperate countries lying between latitudes
40°N and 40°S (Sharma and Bhatnagar-Mathur, 2006). The world global groundnut production
from the crop years 2016-2020 is approximately 46.4 million metric tons (MMT) (Anonymous,
2020). The area under peanut cultivation in Iran is 3000 hectares, of which 2814 hectares be-
long to Guilan province and the majority of cultivation in Guilan province belongs to Astaneh-ye
Ashra�yeh city (Afshar Mohammadian and Ebrahimi Nokande, 2016). Several arthropod species
cause signi�cant yield losses on �eld groundnut worldwide (Feakin, 1973; Smith and Bar�eld, 1982;
Wightman and Amin, 1988; Edde, 2022). Spider mites (such as Tetranychus urticae (Koch) are
economically important pests of groundnut (Edde, 2022). In Iran, only two-spotted spider mite
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(T. urticae) has been reported as a pest of peanuts in Guilan province (Mojib Haghgadam, 2014a,
b). The review of literatures shows that su�cient and appropriate studies have not been conducted
to identify peanut insects and mites in Iran. The current study provides the possibility to improve
the knowledge about the mites associated with peanut plantations as an important crop in Guilan
province, northern Iran. This contribution is a necessary step to ful�l the perspective for �lling
the gaps in providing a precise complemented overview of overall arthropods collected from peanut
plantations in Iran.

2 Materials and Methods

In this study mites were collected from plant foliage, soil and litter samples of peanut �elds in
Guilan province, northern Iran between May and September 2022. Each foliage sample contained
50 mites infected leaves. Each soil or litter sample contained about 2 kg that was taken from
a depth of 15 cm. Thereafter, mites were extracted from samples by direct examinations of
plant materials under a stereomicroscope or using Berlese funnel. Mite specimens were sorted and
preserved in Ethanol 70 %. Eventually, specimens were cleared in lactic acid or Nesbitt's �uid and
mounted permanently on microscope slides using Hoyer's medium. The mites were identi�ed by
the relevant taxonomic keys and papers (Ghilyarov and Bregetova, 1977; Karg, 1993; Ma�s�an, 2001;
Ma�s�an, 2007; Hajizadeh et al., 2010; Moraes et al., 2016; Hajizadeh and Faraji, 2016; Hajizadeh and
Joharchi, 2018; Hajizadeh and Hosseini, 2020). For precise inspection of morphological characters
of prepared specimens, a compound microscope equipped with di�erential interference contrast and
phase contrast optical system and a drawing tube (Olympus BX51, Olympus Optical Co., Ltd,
Tokyo, Japan) was used. The voucher specimens of each species were preserved as slide-mounted
specimens and are present in Acarology Laboratory, Department of Plant Protection, Faculty of
Agricultural Sciences at University of Guilan, Rasht Iran.

3 Results and Discussion

During the current faunistic study of mites associated with peanut �elds in Guilan province,
northern Iran, 34 species belonging to 26 genera and 16 families were collected and identi�ed. An
alphabetical list and detailed collection information of each identi�ed species of mites associated
with peanut �elds in Guilan province, northern Iran, is provided. All the mite species except two
spotted spider mite (T. urticae) are reported for the �rst time from Iran in association with the
peanut plant.

Order: Mesostigmata.
Family: Digamasellidae.

. Dendrolaelaps longiusculus (Leitner, 1949) (Figure 1a).
Material examined: 1 �, Astaneh-ye Ashra�yeh, Safra Basteh, 37°20'11"N, 49°58'23"E; collected
from soil; July 24, 2022.

. Dendrolaelaps saprophilus (Huhta, 1982) (Figure. 1b).
Material examined: 1 �, Kiashahr, 37°24'10"N, 49°56'57"E; collected from soil; July 31, 2022.

. Dendroseius vulgaris (Ma, Ho and Wang, 2014) (Figure. 1c).
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Material examined: 1 �, Astaneh-ye Ashra�yeh, Tamchal, 37°18'21"N, 49°57'34"E; collected
from soil; July 17, 2022.

Remark: Predaceous mites of family Digamasellidae are widespread in soil and decaying organic
material, they feed on collembolans, nematodes, arthropod eggs and possibly fungi (Walter et al.,
1988; Lindquist et al., 2009; Walter and Proctor, 2013).

Family Laelapidae.

. Hypoaspisella linteyini (Sam�si�n�ak, 1964) (Figurer 1d).
Material examined: 1 �, Astaneh-ye Ashra�yeh, Estakher Bijar, 37°17'10"N, 49°57'02"E; July
15, 2022; 1 �, Astaneh-ye Ashra�yeh, Abdullah Abad, 37°15'54"N, 49°54'53"E; July 6, 2022;
collected from soil.

. Cosmolaelaps vacua (Michael, 1891) (Figure 1e).
Material examined: 2 �, Astaneh-ye Ashra�yeh, Parkaposht, 37°18'09"N, 49°58'25"E; collected
from soil; July 15, 2022.

Remark: Mites of family Laelapidae are free-living predators that inhabit soil and litters (Evans
and Till, 1966; Lindquist et al., 2009).

Family Macrochelidae.
. Glyptholaspis confusa (Fo�a, 1900) (Figure 1f).
Material examined: 1 �, Astaneh-ye Ashra�yeh, Kashel, Azadmahalleh, 37°17'55"N, 49°56'51"E;
collected from soil; June 28, 2022.

. Macrocheles muscaedomesticae (Scopoli, 1772) (Figure 1g).
Material examined: 1 �, Astaneh-ye Ashra�yeh, Kashel, Azadmahalleh, 37°17'55"N, 49°56'51"E;
June 28, 2022; 2 �, Astaneh-ye Ashra�yeh, Lafut-e Bala, 37°18'13"N, 49°55'05"E; July 8, 2022; 1
�, Astaneh-ye Ashra�yeh, 37°16'54"N, 49°56'26"E; July 13, 2022; all collected from soil.

. Macrocheles merdarius (Berlese, 1889) (Figure 1h).
Material examined: 2 �, Astaneh-ye Ashra�yeh, Nabi Dehga, 37°20'53"N, 49°55'56"E; July 21,
2022; 1 �, Astaneh-ye Ashra�yeh, Kashel, Azadmahalleh, 37°17'55"N, 49°56'51"E; June 28, 2022;
1 �, Astaneh-ye Ashra�yeh, Salestan, 37°15'05"N, 49°55'16"E; July 3, 2022; all collected from soil.
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Figure 1: a, Dendrolaelaps longiuscu-
lus (Hirschmann, 1960); b, Dendrolae-
laps saprophilus (Huhta, 1982); c, Den-
droseius vulgaris (Ma, Ho and Wang,
2014); d, Hypoaspisella linteyini (Sam�si�n�ak,
1964); e, Cosmolaelaps vacua (Michael,
1891); f, Glyptholaspis confusa (Fo�a, 1900);
g, Macrocheles muscaedomesticae (Scopoli,
1772); h, Macrocheles merdarius (Berlese,
1889)

. Macrocheles subbadius (Berlese
’
1904) (Figure 2a).

Material examined: 3 �, Astaneh-ye Ashra�yeh, Lafut-e Bala, 37°18'13"N, 49°55'05"E; July
8, 2022; 4 �, Astaneh-ye Ashra�yeh, Nabi Dehga, 37°20'53"N, 49°55'56"E; July 21, 2022; 4 �,
Astaneh-ye Ashra�yeh, Abdullah Abad, 37°15'54"N, 49°54'53"E; July 6, 2022; 2 �, Astaneh-ye
Ashra�yeh, Estakher Bijar, 37°17'10"N, 49°57'02"E; June 27, 2022; 1 �, Astaneh-ye Ashra�yeh,
Kashel, Azadmahalleh, 37°17'55"N, 49°56'51"E; June 28, 2022; 1 �, Astaneh-ye Ashra�yeh, Salestan,
37°15'05"N, 49°55'16"E; July 3, 2022; 1 �, Astaneh-ye Ashra�yeh, Safra Basteh, 37°20'11"N,
49°58'23"E; July 24, 2022; all collected from soil.

. Macrocheles glaber (M�uller, 1860) (Figure 2b).
Material examined: 2 �, Astaneh-ye Ashra�yeh, Lafut-e Bala, 37°18'13"N, 49°55'05"E; collected
from soil; July 8, 2022.

. Macrocheles peniculatus (Berlese, 1918) (Figure 2c).
Material examined: 1 �, Astaneh-ye Ashra�yeh, Salestan, 37°15'05"N, 49°55'16"E; July 3, 2022;
1 �, Astaneh-ye Ashra�yeh, 37°16'54"N, 49°56'26"E; August 13, 2022; all collected from soil.

. Macrocheles insignitus (Berlese, 1918) (2d).
Material examined: 1 �, Kiashahr, 37°24'10"N, 49°56'57"E; collected from soil; July 31, 2022.

. Macrocheles penicilliger (Berlese, 1904) (2e).
Material examined: 1 �, Astaneh-ye Ashra�yeh, 37°16'54"N, 49°56'26"E; collected from soil;
June 26, 2022.

Remark: The family Macrochelidae includes members that frequent a wide range of terrestrial
and aboveground substrates, including compost, manure, leaf litter, decaying wood, and stored
foods. They include predators, fungivorous and pollen-feeding species (Halliday, 1997; Lindquist
et al., 2009).
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Family Macrodinychidae.

. Macrodinychus bregetovaae (Hirschmann, 1975) (2f).
Material examined: 3 �, Astaneh-ye Ashra�yeh, Nabi Dehga, 37°20'53"N, 49°55'56"E; July
21, 2022; 3 �, Astaneh-ye Ashra�yeh, Lafut-e Bala, 37°18'13"N, 49°55'05"E; July 8, 2022; 5 �,
Astaneh-ye Ashra�yeh, Tamchal, 37°18'21"N, 49°57'34"E; July 17, 2022; all collected from soil.

Family Ologamasidae.

. Gamasiphis lanceolatus (Karg, 1987) (2g).
Material examined: 1 �, Astaneh-ye Ashra�yeh, Kashel, Azadmahalleh, 37°17'55"N, 49°56'51"E;
collected from soil; June 28, 2022.

Remark: The family Ologamasidae is a large group of predatory mites encountered in soil, humus
and compost (Lindquist et al., 2009).

Family Parholaspididae.

. Neparholaspis arcuatus (Petrova, 1977) (2h).
Material examined: 1 �, Astaneh-ye Ashra�yeh, Kashel, Azadmahalleh, 37°17'55"N, 49°56'51"E;
collected from soil; June 30, 2022.

Remark: The free-living predatory mites in the family Parholaspididae are found in various
habitats such as soil, humus, litter, and dead wood (Quintero-Guti�errez and Halliday, 2021).

Figure 2: a, Macrocheles subbadius
(Berlese

’
1904); b, Macrocheles glaber

(M�uller, 1860); c, Macrocheles peniculatus
(Berlese, 1918); d, Macrocheles insignitus
(Berlese, 1918); e, Macrocheles penicilliger
(Berlese, 1904); f, Macrodinychus bregeto-
vaae (Hirschmann, 1975); g, Gamasiphis
lanceolatus (Karg, 1987); h, Neparholaspis
arcuatus (Petrova, 1977).

Family Phytoseiidae.

. Phytoseiulus persimilis (Athias-Henriot, 1957) (Figure 3a).
Material examined: 5 �, Astaneh-ye Ashra�yeh, Salestan, 37°15'05"N, 49°55'16"E; July 3, 2022;
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collected on peanut leaves infested with two spotted spider mite (T. urticae).

. Neoseiulus barkeri (Hughes, 1948) (Figure 3b).
Material examined: 10 �, Astaneh-ye Ashra�yeh, Nabi Dehga, 37°20'53"N, 49°55'56"E; July 21,
2022; 2 �, Astaneh-ye Ashra�yeh, Deh Sar, 37°20'19"N, 49°56'57"E; July 16, 2022; 2 �, Astaneh-
ye Ashra�yeh, Noqreh Deh, 37°20'53"N, 49°55'56"E; June 11, 2022; collected on peanut leaves
infested with two spotted spider mite (T. urticae).

. Transeius wainsteini (Gomelauri, 1968) (Figure 3c).
Material examined: 2 �, Astaneh-ye Ashra�yeh, Nabi Dehga, 37°20'53"N, 49°55'56"E; July 21,
2022; 2 �, Astaneh-ye Ashra�yeh, Deh Sar, 37°20'19"N, 49°56'57"E; July 16, 2022; collected on
peanut leaves infested with two spotted spider mite (Tetranychus urticae).

Remark: Phytoseiid mites are well-known for their value in biological control of phytophagous
mites and small insects, such as thrips and white�ies. They are considered to play an important
ecological role under natural conditions (McMurtry et al., 2013; Wu et al., 2021).

Family Parasitidae.

. Parasitus kempersi (Oudemans, 1902) (Figure 3d).
Material examined: 2 �, 1 deutonymph, Astaneh-ye Ashra�yeh, Salestan, 37°15'05"N, 49°55'16"E;
collected from soil.

. Parasitus mammillatus (Berlese, 1905) (Figure 3e).
Material examined: 1 �, Astaneh-ye Ashra�yeh, Lafut-e Bala, 37°18'13"N, 49°55'05"E; July 8,
2022; collected from soil.

. Trachygamasus ambulacralis (Willmann, 1949).
Material examined: 1 �, Astaneh-ye Ashra�yeh, Estakher Bijar, 37°17'10"N, 49°57'02"E; July
15, 2022; collected from soil.

. Gamasodes �mbriatus (Karg, 1971) (Figure 3f).
Material examined: 1 �, Astaneh-ye Ashra�yeh, Abdol Abad, 37°15'54"N, 49°54'53"E; June 25,
2022

Remark: Mites of the family Parasitidae are free living predators which can be found in soil, leaf
litter, dung, compost, nests of birds or small mammals, and other similar habitats (Hr�uzov�a and
Fend'a, 2018).

Family Rhodacaridae.

. Rhodacarellus iraniensis (Castilho et al., 2012) (Figure 3g).
Material examined: 2 �, Kiashahr, 37°24'10"N, 49°56'57"E; collected from soil; July 31, 2022;
collected from soil.

Remark: Mites of the family Rhodacaridae are widespread in soil and decaying organic matter.
Species of this family have been observed to prey on nematodes, small insects, mites and springtails
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(Lindquist et al., 2009; Castilho et al., 2012).

Family Trematuridae.

. Nenteria stylifera (Berlese, 1904) (Figure 3h).
Material examined: 12 �, Astaneh-ye Ashra�yeh, Abdullah Abad, 37°15'54"N, 49°54'53"E; July
6, 2022; 10 �, 2 �; Astaneh-ye Ashra�yeh, Kinchah, 37°20'12"N, 49°55'42"E; July 10, 2022; 9 �,
Astaneh-ye Ashra�yeh, Estakher Bijar, 37°17'10"N, 49°57'02"E; July 15, 2022; 8 �, Astaneh-ye
Ashra�yeh, Tamchal, 37°18'21"N, 49°57'34"E; July 17, 2022; 8 �, Astaneh-ye Ashra�yeh, Salestan,
37°15'05"N, 49°55'16"E; July 3, 2022; 1 �, Astaneh-ye Ashra�yeh, Safra Basteh, 37°20'11"N,
49°58'23"E; July 24, 2022; 7 �, Astaneh-ye Ashra�yeh, Lafut-e Bala, 37°18'13"N, 49°55'05"E; July
8, 2022; 6 �, Astaneh-ye Ashra�yeh, Kashel, Azadmahalleh, 37°17'55"N, 49°56'51"E; June 28, 2022;
7 �, Astaneh-ye Ashra�yeh, Parkaposht, 37°18'09"N, 49°58'25"E; July 15, 2022; 6 �, Astaneh-ye
Ashra�yeh, Nabi Dehga, 37°20'53"N, 49°55'56"E; July 21, 2022; 5 �, Astaneh-ye Ashra�yeh, Now
Bijar Mahalleh, 37°23'25"N, 49°56'05"E; July 26, 2022; 4 �, Astaneh-ye Ashra�yeh, Mohsenabad,
37°23'08"N, 49°54'34"E; July 19, 2022, all collected from soil.

Figure 3: a, Phytoseiulus persimilis (Athias,
Henriot, 1957); b, Neoseiulus barkeri
(Hughes, 1948); c, Transeius wainsteini
(Gomelauri, 1968); d, Parasitus kempersi
(Oudemans, 1902); e, Parasitus mammilla-
tus (Berlese, 1905); f, Gamasodes �mbria-
tus (Karg, 1971); g, Rhodacarellus iraniensis
(Castilho et al., 2012); h, Nenteria stylifera
(Berlese, 1904).

. Nenteria bastanii (Kazemi and Abolghasemi, 2016) (Figure 4a).
Material examined: 1 �, 1 �, Astaneh-ye Ashra�yeh, Estakher Bijar, 37°17'10"N, 49°57'02"E;
collected from soil; July 15, 2022.

Remark: The mites of suborder Uropodina include of family Trematuridae are the most ecolog-
ically diverse group of mites. They are free-living or associated with arthropods, mammals, or
birds (Halliday, 2015).

Order Sarcoptiformes.
Cohort Astigmata.
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Family Acaridae.

. Rhizoglyphus robini (Claparede,1869) (Figure 4b).
Material examined: 10 �, Astaneh-ye Ashra�yeh, Now Bijar Mahalleh, 37°23'37"N, 49°55'55"E;
July 26, 2022; 2 �, Kiashahr, 37°24'10"N, 49°56'57"E; July 31, 2022; 2 �, Astaneh-ye Ashra�yeh,
Noqreh Deh, 37°20'53"N, 49°55'56"E; June 11, 2022; all collected from soil.

. Sancassania mycophagus (M�egnin, 1874) (Figure 4c).
Material examined: 10 �, Kiashahr, 37°24'10"N, 49°56'57"E; July 31, 2022; collected from soil.

Remark: Mites of family Acaridae live in various habitats and have various diets. There are
several acarid genera with cosmopolitan distributions, such as Acarus and Rhizoglyphus. There
are also Acaridae which are pests of living plants, include the genus Rhizoglyphus as pests of plants
with bulbs (Mullen and OConnor, 2019).

Order Trombidiformes.
Suborder Prostigmata.
Family Cunaxidae.

. Armascirus cerris (Kal�uz, 2009) (Figure 4d).
Material examined: 1 �, Kiashahr, 37°24'10"N, 49°56'57"E; July 31, 2022; collected from soil.

. Coleoscirus buartsus (Den Heyer, 1980) (Figure 4e).
Material examined: 1 �, Astaneh-ye Ashra�yeh, Amshal, 37°14'56"N, 49°54'41"E; July 3, 2022;
collected from soil.

Remark: Mites of Family Cunaxidae are generalist predators that attack small arthropods on
diverse crops, in stored products and in litter. In the soil they feed on root-knot nematodes
(Meloidogyne spp.), major pests of many crops (Gerson et al., 2003).

Family Tarsonemidae.

. Polyphagotarsonemus latus (Banks, 1904) (Figure 4f).
Material examined: Material examined: During the late spring of 2022, a large number of mite
specimens were collected on young leaves and buds of peanut in di�erent areas of Astaneh-ye
Ashra�yeh.

Remark: The broad mite, P. latus is one of the most injurious tarsonemid mites with di�erent
names, i.e. broad mite and yellow tea mite. It is distributed worldwide in the tropical and
subtropical regions, attacking more than 60 plant families, feeding on plant juice and possibly
injects toxic compounds in plant tissues (Abou-Awad et al., 2014).

Family Tetranychidae.

. Tetranychus urticae(Koch, 1836) (Figure 4g).
Material examined: During the late spring and summer of 2022, a large number of mite speci-
mens were collected on young leaves of peanut in di�erent areas of Astaneh-ye Ashra�yeh.
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Remark: Mites of family Tetranychidae or spider mites are the most important mites attacking
plants. They occur on virtually every major food crop include of peanut and ornamental plant.
T. urticae and T. cinnabarinus are the most important pests on economic plants (Zhang, 2003).

Family Trombidiidae.

. Allotrombium pulvinum (Ewing, 1917) (Figure 4h).
Material examined: 5 �, Astaneh-ye Ashra�yeh, Noqreh Deh, 37°20'53"N, 49°55'56"E; June 11,
2022; 6 �, Astaneh-ye Ashra�yeh, Salestan, 37°15'05"N, 49°55'16"E; July 3, 2022; all collected on
leaves of peanut infested with aphids and spider mites.

Remark: Larvae of A. pulvinum are ectoparasites of aphids whereas deutonymphs and adults are
free-living predators of aphids and spider mites (Saboori and Zhang, 1996).

Family Erythraeidae.

. Abrolophus sp.
Material examined: 6 �, Astaneh-ye Ashra�yeh, Noqreh Deh, 37°20'53"N, 49°55'56"E; June 11,
2022; collected on leaves of peanut infested with aphids and spider mites.

. Leptus sp.
Material examined: 1 larva, Astaneh-ye Ashra�yeh, Noqreh Deh, 37°20'53"N, 49°55'56"E; June
11, 2022; collected on leaves of peanut infested with aphids and spider mites.

Remark: Mites of family Erythraeidae in larval forms are parasitic on various other arthropods,
for example insects, but the adults are free-living predators (Meyer and Ryke, 1959; Saboori et al.,
2007).

Figure 4: a, Nenteria bastanii (Kazemi and
Abolghasemi, 2016); b, Rhizoglyphus robini
(Claparede, 1869); c, Caloglyphus mycoph-
agus (M�egnin, 1874); d, Coleoscirus buart-
sus (Den Heyer, 1980); e, Armascirus cerris
(Kal�uz, 2009); f, Polyphagotarsonemus latus
(Banks, 1904); g, Tetranychus urticae (Koch,
1836); h, Allotrombium pulvinum (Ewing,
1917).
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4 Conclusion

Based on the samples collected from peanut �elds in Guilan province, during 2022 we found a
rich fauna of mites, including of pest, predators and parasites species in association with peanut
plant. The most important injurious species were the two-spotted spider mite (T. urticae), and
yellow broad mite (P. latus). The less important damaging species were robine bulb mite, R. robini
and S. mycophagus. The most important predatory mites on the leaves and branches of the peanut
plant were from the Phytoseiidae (N. barkeri, T. wainsteini, P. persimilis, in order of their abun-
dance), Trombidiidae (A. pulvinum) and Erythraeidae (Abrolophus sp., Leptus sp.) families. The
most important predatory mites in soil were from the Macrochelidae (G. confusa, M. muscaedo-
mesticae, M. merdarius, M. glaber, M. peniculatus, M. insignitus, M. penicilliger), Trematuridae
(N. stylifera, N. bastanii), and Parasitidae (P. kempersi, P. mammillatus, T. ambulacralis, G.
�mbriatus) families. Larvae of the families Trombidiidae and Erythraeidae are ectoparasites of
pest insects such as aphids. Future studies should be conducted to determine the e�ectiveness of
predatory mite species and use of them in biological control of peanut arthropod pests (mites and
insects). Anyway, protective measures are needed to protect bene�cial organisms such as predatory
mites and bene�cial insects in peanut �elds of Iran.

Acknowledgements

This project was partly supported by University of Guilan, Rasht, Iran which are greatly appreci-
ated.

Con�ict of interests

The authors declare that there are no con�ict of interest

References

Abou-Awad, B.A., Hafez, S.M., & Farahat, B.M. (2014). Bionomics and control of the broad mite
Polyphagotarsonemus latus (Banks) (Acari: Tarsonemidae). Archives of phytopathology and
plant protection, 47(5), 631�641.

Afshar Mohammadian, M., & Ebrahimi Nokande, S. (2016). Peanut, Cultivation Nutritious Value.
ACECR of Guilan Province Press, 185 pp.

Anonymous (2020). Agricultural Statistics, various Issues. Accessed February 2020.

Athias-Henriot, C. (1957). Phytoseiidae et Aceosejidae (Acarina, Gamasina) d'Algerie. I. Genres
Blattisocius Keegan, Iphiseius Berlese, Amblyseius Berlese, Phytoseius Ribaga, Phytoseiulus
Evans. Bulletin de la Societe d'Histoire Naturelle de l'Afrique du Nord, 48, 319�352.

Banks, N. (1904). Four new species of injurious mites. Journal of the New York Entomological
Society, 12(1), 53�56.

Berlese, A. (1889). Acari Myriopoda et Scorpiones Hu- cusque in Italia Reperta. 52 (1, 4, 5).
Podova.

Vol. 5 (6): 760-773, 2023 Journal of Biological Studies 769



Mites (Acari) associated with peanut Askari et al.,

Berlese, A. (1904). Illustrazione iconogra�ca degli Acari mirmeco�li. Redia, 1, 299�474.

Berlese, A. (1905). Acari nuovi. Manipulus IV. Redia, 2, 154�176.

Berlese, A. (1918). Centuria quarta di Acari nuovi. Redia, 13, 113�190.

Castilho, R.C., de Moraes, G.J., & Halliday, B (2012). Catalogue of the mite family Rhodacari-
dae Oudemans, with notes on the classi�cation of the Rhodacaroidea (Acari: Mesostigmata).
Zootaxa, 69, 1�69.

Clapar�ede, E. (1869). Studien an Acariden. Zeitschrift f�ur Wissenschaftliche und Zoologie, XVIII
(1868), 18, 445�546.

Den Heyer, J. (1980). Six new species of the subfamily Coleoscirinae (Cunaxidae: Actinedida:
Acarida). Phytophylactica, 12(3), 105�128.

Edde, P.A. (2022). Arthropod pests of groundnut Arachis hypogaea L. In: Edde, P.A. (Ed.). Field
Crop Arthropod Pests of Economic Importance, Academic Press, 812�860 pp.

Evans, G.O., & Till, W.M. (1966). Studies on the British Dermanyssidae (Acari: Mesostigmata).
Part II. Classi�cation. Bulletin of the British Museum (Natural History) Zoology, 14, 107�370.

Ewing, H.E. (1917). New Acarina. Part 2, Descriptions of new species and varieties from Iowa,
Missouri, Illinois, Indiana, and Ohio. Bulletin of the AMNH, v. 37, article 2.

Feakin, S.D. (1973). Pest control in groundnuts. In PANS Manual No. 2. London, UK: Centre for
Overseas Pest Research. 1970.

Fo�A, A. (1900). Esistono i l polimor�smo e la partenogenesi nei Gamasidi? Bollettino della Societ�a
Entomologica Italiana, 32, 121�149.

Gerson, U., Smiley, R.L., & Ochoa, R. (2003). Mites (Acari) for pest control. John Wiley & Sons,
558 pp.

Ghilyarov, M.S., & Bregetova, N.G. (1977). Key to the soil inhabiting mites. Mesostigmata. Nauka
Press, Leningrad, 1�718 pp.

Gomelauri, L.A. (1968). Three new species of mites of the family Phytoseiidae in southern Georgia.
Bulletin of the Academy of Sciences of the Georgian SSR, Zoology and Parasitology, 52(2), 515�
520.

Hajizadeh, J., Faraji, F., & Rafatifard, M. (2010). Ascidae (Acari: Mesostigmata) of Guilan
Province, a new genus and four species records for the Iranian mite fauna and a key to the
North of Iran Ascid species. Journal of Plant Protection Science, 40(2), 35�50.

Hajizadeh, J., & Faraji, F. (2016). Identi�cation guide and diagnosis key for predatory mites of
the family Phytoseiidae of Iran. ACECR of Guilan Province Press, Rasht, Iran, 1�164 pp. [In
Persian language].

Hajizadeh, J., & Hosseini, R. (2020). A new species of Olopachys Berlese (Acari: Pachylaelapidae)
from Iran with a key to the world species. International Journal of Acarology, 46(7), 530�537.

Vol. 5 (6): 760-773, 2023 Journal of Biological Studies 770



Mites (Acari) associated with peanut Askari et al.,

Hajizadeh, J., & Joharchi, O. (2018). Review identi�cation key for mites of family Laelapidae
(Acari: Mesostigmata) in Guilan Province. Plant Pest Research, 8(2), 15�29.

Halliday, R.B. (1997). Revision of the Australian Ameroseiidae (Acarina:Mesostigmata). Inverte-
brate Taxonomy, 10, 179�201.

Halliday, R.B. (2015). Catalogue of genera and their type species in the mite Suborder Uropodina
(Acari: Mesostigmata). Zootaxa, 3972(2), 101�147.

Hr�uzov�a, K., & Fend'a, P. (2018). The family Parasitidae (Acari: Mesostigmata) history, current
problems and challenges. Acarologia 58 (Suppl.), 25�42.

Hughes, A.M. (1948). The mites associated with stored food products. The Mites associated with
Stored Food Products. London, UK, H.M. Stationery O�ce, 168 pp.

Huhta V. (1982). Dendrolaelaps saprophilus n. sp. (Mesostigmata: Digamasellidae), found with
other Dendrolaelaps species in Finland. Acarologia, 23(3), 225�231.

Kaluz, S. (2009). Two new Palearctic mite species of the family Cunaxidae (Acari: Prostigmata).
Zootaxa, 2198(1), 27�40.

Karg, W. (1971). Acari (Acarina), Milben Unterordnung Anactinochaeta (Parasitiformes) Die
freilebenden Gamasina (Gamasides), Raubmilben. Die Tierwelt Deutschlands, 59, 1�475.

Karg, W. (1993). Raubmilben: Acari (Acarina), Milben Parasitiformes (Allactinochaeta) Cohors
Gamasina Leach. Tierwelt Deutsch. 59. Teil. Gustav Fischer Verlag Jena, 1�523 pp.

Kazemi, S., & Abolghasemi, S. (2016). New species and records of Uropodina mites from Iran
(Acari, Mesostigmata). ZooKeys, (600), 25�34.

Koch, C.L. (1836). Tetranychus urticae. Deutsche Crustacea, Myriapoda, Arachnida. fasc. 1:
(1836).

Krantz, G.W. (1978). A Manual of Acarology. Oregon state university Book stores, Inc, Corvalis,
USA, 570.

Leitner, E. (1949). Zur Kenntnis der Gattung Digamasellus Berlese 1905. Zentralblatt f�ur das
Gesamtgebiet der Entomologie Lienz, 3, 51�62.

Lindquist, E.E., Krantz, G.W., & Walter, D.E. (2009). Order Mesostigmata. In: Krantz, G.W. &
Walter, D.E. (Eds.), A Manual of Acarology. 3rd Edition. Texas Tech University Press, Lubbuck,
Texas, 124�232 pp.

Ma, L.M, Ho, C.C., & Wang, S.C. (2014). Two new species of Digamasellidae from Taiwan (Acari:
Mesostigmata). Zootaxa. 3768, 43�58.

Ma�s�an, P. (2001). Mites of the cohort Uropodina (Acarina, Mesostigmata) in Slovakia. Annota-
tiones Zoologicae et Botanicae, 223, 320 pp.

Ma�s�an, P. (2007). A review of the family Pachylaelapidae in Slovakia, with systematic and ecology
of European species (Acari: Mesostigmata: Eviphidoidea). Bratislava: Institute of Zoology,
Slovak Academy of Sciences, 247 pp.

Vol. 5 (6): 760-773, 2023 Journal of Biological Studies 771



Mites (Acari) associated with peanut Askari et al.,

McMurtry, J.A., Moraes, G.J. de, & Sourassou, N.F. (2013). Revision of the lifestyles of phytoseiid
mites (Acari: Phytoseiidae) and implications for biological control strategies. Systematic and
Applied Acarology, 18, 297�320.

M�egnin, P. (1874). M�emoire sur les hypopes. Journal of Anatomy and Physiology, 22, 5�254.

Meyer, M.K.P., & Ryke, P.A.J. (1959). Nine new species of the superfamily Erythraeoidea (Acarina:
Trombidiformes) associated with plants in South Africa. Acarologia, 1(3), 304�323.

Michael, A.D. (1891). On the association of gamasids with ants. Proceedings of the Zoological
Society of London, 43, 638�653.

Mojib Haghghadam, Z. (2014a). Introducing the most important peanut pests in Guilan Province.
Promotional magazine. Research and Education Center for Agriculture and Natural Resources
of Gilan Province, 2 pp.

Mojib Haqqadam, Z. (2014b). Identi�cation of important peanut pests in the �elds of Guilan
province. Final report of the research project. Agricultural Education Research Organization.
54 PP..

Moraes, G.J., Britto, E.P., Mineiro, J.L., & Halliday, B. (2016). Catalogue of the mite fami-
lies Ascidae Voigts & Oudemans, Blattisociidae Garman and Melicharidae Hirschmann (Acari:
Mesostigmata). Zootaxa, 4112(1), 1�299.

Mullen, G.R., & OConnor, B.M. (2019). Mites (Acari). In: Mullen, G. & Durden, L. (Eds.).
Medical and veterinary entomology. Academic Press, 533-602 pp.

M�uller, J . (1860). Insektenepizo�en der m�ahrischen Fauna. Jahresheft der Naturwissenschaftlieben
Section der k. k. m�agr. schles. Gesellschaft f�ur Ackerbau. Nature-und Landeskunde, 1859, 157�
184.

Petrova, A.D. (1977). Family Parholaspidae Evans, 1956. In: Ghilyarov, M.S. & Bregetova,
N.G. (Eds.), Handbook for the Identi�cation of Soil inhabiting mites. Mesostigmata. Nauka,
Leningrad, 315�346 pp.

Oudemans, A.C. (1902). Notes on Acari. Fourth Series. Tijdschr. ned. dierk. Vereen. 1, 276�310.

Quintero-Guti�errez, E.J., & Halliday, B. (2021). Review of the mite family Parholaspididae Evans,
1956 (Acari: Mesostigmata). Zootaxa, 5005(4), 401�459.

Sam�si�n�ak, K. (1964). Termitophile Milben aus der V.R. China. 1. Mesostigmata. Entomologische
Abhandlungen, 32, 33��52.

Sharma, K.K., & Bhatnagar-Mathur, P. (2006). Peanut (Arachis hypogaea L.). In: Wang, K. (Ed.)
Methods in molecular biology, Agrobacterium Protocols, vol. 343. Springer, New Jersey, 347�358
pp.

Saboori, A., Hosseini, A., & Asadi, M. (2007). Acari of Iran, Vol. 1, Parasitengone Mites. University
of Tehran Press, Tehran, 280 pp.

Saboori, A., & Zhang, Z.Q. (1996). Biology of Allothrombium pulvinum Ewing (Acari: Trombidi-
idae) in West Mazandran, Iran. Experimental and Applied Acarology, 20(3), 137�142.

Vol. 5 (6): 760-773, 2023 Journal of Biological Studies 772



Mites (Acari) associated with peanut Askari et al.,

Scopoli, G.A (1772). Flora Carniolica: exhibens plantas Carnioliae indigenas et distributas in
classes, genera, species, varietates, ordine Linnaeano. [Vienna], Impensis Ioannis Pauli Krauss,
bibliopolae Vindobonensis. [in Latin].

Smith, J.W., & Bar�eld, C.S. (1982). Management of preharvest insects. In: H.E. Pattee, & C.T.
Young (Eds.), Peanut science and technology. Yoakum, Texas: American Peanut Research and
Education Society, 250�325 pp.

Walter, D.E., & Proctor, H. (2013). Mites: Ecology, Evolution and Behavior. Second Edition.
Springer, Dordrecht, 1�494 pp.

Walter, D.E., Hunt, H.W., & Elliott, E.T. (1988). Guilds or functional groups? An analysis of
predatory arthropods from a short grass steppe soil. Pedobiologia, 31, 247�260.

Wightman, J.A., & Amin, P.W. (1988). Groundnut pests and their control in the semi-arid tropics.
Tropical Pest Management, 34(2), 218�226.

Willmann, C. (1949). Beitrage zur Kenntnis des Salzgebietes von Ciechocinek. 1. Milben aus den
Salzwiesen und Salzmooren von Ciechocinek an der Weichsel. Vero�entlichungen aus dem Mu-
seum fur Natur-, Volker-und Handelskunde in Bremen, Reihe A, 1, 106�142.

Wu, W.N., & Fang, X.D. (2021). Phytoseiidae systematics and management of pests. Guangdong
Scince and Technology Press, Guangzhou, China, 428 pp.

Zhang, Z.Q. (2003). Mites of greenhouses: identi�cation, biology and control. CABI, UK, 244 pp.

Vol. 5 (6): 760-773, 2023 Journal of Biological Studies 773


	Introduction
	Materials and Methods
	Results and Discussion
	Conclusion

