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Table 1. Geographic coordinates of sampling areas

(i) s g 31 gl (Jod) il e (3,0 Uil Jsb e
Altitude (m) Latitude (N) Longitude (E) Site
1350 38°.55. 07" 46°. 46" 58" Ol
Vaygan
1700 38°. 53" 06" 46°. 47'. 48" }n_-j
Aynalu
1380 38°. 56 25" 46°. 45" 31" &S
Kalaleh
1520 38°. 54 26" 46°. 47" 19" s S
Garmanab
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- Myonyssus gigas (Oudemans, 1912)
- Arctoseius semiscissus (Berlese, 1892)
- Epicriopsis nr. palustris (Karg et al., 1971)
- Sejus sp.
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- Amblyseius azerbaijanicus (Abbasova, 1970)
- Lasioseius sp.

- Veigaia nemorensis (Koch, 1836)

- Veigaia planicola (Berlrse, 1882)

- Discourella modesta (Leonardi, 1899)

- Trachytes nr. aegrota (Koch, 1841)

- Trichouropoda ovalis (Koch, 1839)

- Olopachys caucasicus (Koroleva, 1976)

- Gaeolaelaps aculeife (Canestrini, 1884)

- Cosmolaelaps lutegiensis (Shcherbak, 1971)
- Laelaspis astronomicus (Koch, 1839)
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- Myonyssus gigas (Oudemans, 1912)

- Sejus sp.

- Uropoda fumicola (Schweizer, 1961)

- Proctolaelaps pygmaeus (Miiller, 1859)

- Macrolaspis recki (Bregetova and Koroleva,
1960)

- Arctoseius semiscissus (Berlese, 1892)

- Epicriopsis nr. palustris (Karg et al., 1971)
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s Veigaia planicola (Berlrse, 1882) (1836)
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Table 2. Diversity and evenness indices of edaphic Mesostigmata species in four sites of Arasbaran

forests
slS g5 S
Biodiversity Evenness ailae
Simpson’s Shannon’s  Brillou Simpson’s Camargo’s Smith and Wilson’s
index H' in index Index Index
R
0.94 4.09m 3.59 0.59° 0.57" 0.64" )
Vaygan
Lyl
0.93" 4.01m 3.58° 0.51° 0.51m 0.53" A
Aynalu
oIS
0.97" 4.61™ 4.29% 0.65% 0.59™ 0.56™
Kalaleh
W $
0.94" 4.25m 3.81° 0.59° 0.57m 0.62" e
Garmanab

ns: non-significant
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Figure 3. Distribution and relative abundance of the collected edaphic Mesostigmatid mites from four sites of Arasbaran forests mites in different months of
summer, 2013

s Olils M cla S
TS Kalaleh Vaygan Aynalu Garmanab
Species 2 S e 2 S e < S e 2 S s
Jul Aug Sep Jul Aug Sep Jul Aug Sep Jul Aug  Sep
Ameroseius furcatus (Karg et al., 1971) 0 0 1.29 0 4.16 0 0 0 0 0
Epicriopsis cf. palustris (Karg et al., 1971) 0 0 0 0 0 0 0 0 0 2
Zerconopsis michaeli (Evans & Hyatt, 1960) 0 7.14 0 6.45 0 0 0 0 0 0 0
Arctoseius semiscissus (Berlese, 1892) 1.29 0 0 0 0 0 0 0 0 0 0 10.34
Asca aphidioides (Linnaeus, 1758) 0 1.19 1.29 0 0 0 0 0 0 0 0
Asca bicornis (Canestrini & Fanzago, 1876) 0 0 7.79 0 0 0 0 0 0 0 0
Antennoseius bacatus (Athias-Henriot, 1961) 0 0 0 0 0 4.16 0 0 2.38 0 0 6.89
Lasioseius sp. 0 1.19 0 6.45 6.45 4.16 0 1.75 2.38 10.25 16
Celaenopsis badius (C.L. Koch, 1839) 0 0 0 3.22 0 0 0 1.75 0 0 4
Dendrolaelaps sp. 6.49 5.95 1.29 0 0 0 0 3.5 0 10.25 4
Epicrius cf. bulgaricus (Balogh,1958) 0 0 0 0 0 0 0 1.75 0 0 2 24.13
Laelaspis astronomicus (Koch, 1839) 0 2.38 0 3.22 3.22 0 0 1.75 4.76 0 0 10.34
Cosmolaelaps vacua (Michael, 1891) 0 5.95 0 0 0 0 0 0 0 0 0 3.44
Pseudoparasitus dentatus (Halbert, 1920) 0 0 0 0 0 0 4.76 1.75 0 0 0 6.89
Cosmolaelaps lutegiensis (Shcherbak, 1971) 0 1.19 3.89 3.22 0 0 0 1.75 7.14 0 2 0
Gaeolaelaps aculeifer (Canestrini, 1884) 1.29 5.95 5.19 0 6.45 0 9.52 3.5 7.14 15.38 4 0
Gaeolaelaps iranicus (Kavianpour & Nemati, 2013) 0 0 1.29 0 0 4.16 0 0 2.38 0 0 0
Pseudoparasitus missouriensis (Ewing, 1909) 0 3.57 2.59 0 0 0 0 0 0 2.56 0 0
Macrocheles glaber (Miiller, 1860) 0 3.57 3.89 0 0 0 0 0 0 2.56 2 0
Macrolaspis recki (Bregetova & Koroleva, 1960) 7.79 0 0 0 0 0 0 0 0 0 0 0
Macrodinychus bregetovaae (Hirschmann, 1975) 3.89 2.38 0 19.35 3.22 0 0 0 0 0 0 0
Proctolaelaps pygmaeus (Miiller, 1860) 0 0 0 0 0 0 0 0 0 0 4 6.89
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Continued table 3.
S olely Al S
<8 Kalaleh Vaygan Aynalu Garmanab
Species 2 S e 2 S e B S e 2 S s
Jul Aug Sep Jul Aug Sep Jul Aug Sep Jul Aug  Sep
Olopachys caucasicus (Koroleva, 1976) 0 11.9 1.29 0 6.45 0 0 3.5 7.14 0 6 0
Onchodellus karawaiewi (Berlese, 1920) 1.29 5.95 3.89 0 3.22 4.16 0 0 0 0 0 0
Gamasodes spiniger (Tragardh, 1910) 0 0 1.29 0 0 4.16 0 0 0 0 0 0
Parasitus copridis (Costa, 1963) 0 0 0 0 0 0 0 7.01 0 0 0 3.44
Amblyseius azerbaijanicus (Abbasova, 1970) 0 1.19 6.49 0 0 8.33 0 1.75 4.76 0 6 3.44
Amblyseius nemorivagus (Athias-Henriot, 1961) 0 1.19 5.19 0 6.45 4.16 0 0 0 0 2 0
Amblyseius sp. 1.2 1.19 6.49 0 6.45 16.66 4.76 1.75 23.8 0 0 3.44
Typhlodromus bakeri (Garman, 1948) 0 2.38 9.09 0 0 0 0 0 0 2.56 2 6.89
Trachytes cf. aegrota (C.L. Koch, 1841) 10.38 5.95 3.89 3.22 3.22 8.33 0 14.03 238 2.56 4 0
Trichouropoda elegans (Kramer, 1882) 3.57 0 0 0 0 0 0 4.76 0 0 0
Trichouropoda ovalis (Koch, 1839) 2.38 3.89 0 6.45 4.16 0 1.75 0 0 4 0
Discourella modesta (Leonardi, 1899) 12.98 3.57 0 12.9 0 0 23.8 0 0 17.94 0 0
Uropoda fumicola (Schweizer, 1961) 3.89 1.19 3.89 0 0 0 0 0 0 0 0 6.89
Veigaia nemorensis (Koch, 1836) 6.49 7.14 7.79 16.12 16.12 125 28.57 19.29  9.52 25.64 4 0
Veigaia planicola (Berlese, 1882) 15.58 0 7.79 19.35 0 12.5 14.28 17.54 0 5.12 10 0
Prozercon norae (Ujvari, 2011) 22.07 1.19 2.59 25.8 0 9.52 877  9.52 0 0 6.89
Zercon sp. 5.19 10.71 7.79 6.45 6.45 8.33 4.76 5.26 9.52 5.12 16 0
Myonyssus gigas (Oudemans, 1912) 0 0 0 0 0 0 0 1.75 0 0 0 0
Sejus sp. 0 0 0 0 0 0 0 0 0 0 2 0
Nenteria stylifera (Berlese, 1904) 0 0 0 0 0 0 0 0 2.38 0 4 0

qy


www.SID.ir

Ol sl UKz (555> (Acari: Mesostigmata) slaXcwl il sloaiS glaisS g5 3

S b s | S 0 g5 5 Sl e
5 Std fa o fiee ilie Jalye Sl
sl Oladlas 53 Ol o 1y s 1ol 3 (sl S
Cortet et al., 2002; Peverieri ) 3 S odalie g low
55 WS ulole slaas (et al., 2009; Price, 1997
Gl 0l @ﬂt** o3l gl YA faziie Ol
3 5= ol s .(Kazemi and Rajaei, 2013)
53 35 3o QLS lolan 51 o L8 003 1y
O35 6 p oS OLlwsl sla K 53 Ol 058
ol 53 eSSl aaly ) Gl S g5 5 Gl
Slasids a4 Ol b Jolse nl & Sl addats
Wb 5 b e alsa 5 Ol 5 el Ll b alS
ma e 5 gline GUSl s Olase (S pH
Mamu  oladlas ols ol ailais o=l O35 5
53 OLLSalole slas S 55 555 1 (2013)
e 3l glailate 53 5,8 A e S
a3l il 95 53 ol Sl b ssrs 51 S 5 Sl
=l s el Zerconidae , Veigaiidae
23 oz 33 =l A gl el )
Sl s el S 558 (o it S|
o sl slac)s » Ol geas Veigaia - S5 &S
o3l 5550 555 IS 55 (Suls e e BB S
GLaacS Cenl i 5 L game 53 3,50 13
s M el Coeal iaen 5 LSaulOL
Vo 1o 8 g L b Lol Ol s
SIASN b 5o ) 5 G Gl Olren

S sl Ol gl ol gl S sbe 5 g5

S ol
o S5 GBI Ol slag e 5l ahews
PSS g e S leiin pae (WL
(e p e 5 4l S5 ASS 5 e sle Ml

ay

SIS g5 sl 28 glaarls 5l (S
el iy b S Sy
)G'_iuyjlup}uo_ilgp\ﬂ:ﬁasjm
el 035 Y el Y70 5 1/0 J gama s sy
dsl iz o adlae S 5o s —0sls Il
Sl 3 55 Sa5 5 il OF LS edias ol
L s 55 25 3y Slo edsdows opl oS p3lis
a5 L (Ajmal khan, 2004) =l g5l L0 ede
sdel ¥ Jod 534S sdslcwsa oo c;l;; .
GbLin ol i P —0 L ystin s
odasOLS el cpliaSTes sy slear 51 2 (615 040 5ed
Ol (A ddlaie s sl 8 655 VL Sl
g Sla o ls Ol puas s il el e ol
Tt e Sl GG S Sl s
5 ol 525 i1 S5 3 3550581 sl
Ao el adlaie DU 5 Jaeecan ) Cunss
Sy S 5t Jlse 5| .(Jorgensen et al., 2016)
Sl LSaulobe glaasS o S35 5 s %
OLSen 5 Amani s < ol slame ()L 5
"o S e Sl s 6 s Sl g s (2014)
el b ol el W 5e ool 25 e
SaS ip g5 Sl ol G Sl Jols
A cd M slabise s LKaulOla
Cplie Sl Canbs )3 ol (6 Kas slaelSan 5
(lat Sla 1SS Sl eslinal pde (pioman 3l
Ao A gladass 53 (55,58 Slles pde
Sla JSr conb 55 LS pde 5 03
£55 5 5 Sl O 35y Sl San Ol |
el LEtllos slaaiS 3l aiaie ol (VL (sl S

ALS i Koehler (1999) ol bl 5 b


www.SID.ir

Yooyl ¥ Al (i drwg g Lipgh ale

- d)‘)‘fu”l?‘” L;q.lﬁ LSLAL;LQ.JA\) W 9 ol

Dl

References
- Ajmal khan, S., 2004. Methodology for
Assessing Biodiversity, Annamalai

University, Centre of Advanced Study in
Marine Biology, 12 p.

- Alijjanpour, A., J. Eshaghi Rad & A. Bangj
Shafiei, 2009. Comparison of woody plants
diversity in protected and non-protected
areas of Arasbaran forests, lranian Journal
of Forest and Poplar Research, 17(1): 125-
133. (In Persian)

- Amani, M., J. Khajehali, O. Joharchi & F.
Noorbakhsh, 2014. Species diversity of soil
mites (Acari: Mesostigmata) under different
land use types in Saman and Shahrekord.
Proceedings of the 21% Iranian Plant
Protection Congress, 23-26 August 2014.
Urmia University. Urmia, Iran. 928 p. (in
Persian)

- Arjomandi, E., Sh. Kazemi & A. Afshari,
2013. Fauna and diversity of the manure-
inhabiting Mesostigmata (Acari) in Kerman
County, South Eastern Iran, South Eastern
Iran, Persian Journal of Acarology, 2(2):
253-263.

- Behan-Pelletier, V.M. & B. Bissett, 1992.
Biodiversity of Nearctic soil.arthropods,
Canadian Biodiversity, 2(3):5-14.

- Birang, N., A. Javanshir-& Y. Moijtahedi,
1995. Report design flora of Azerbaijan,
Tabriz University, 300 p. (In Persian)

- Camargo, J.A., 1993. Must dominance
increase with ‘the number of subordinate
species in competitive interactions? Journal
of Theoretical Biology, 161(4): 537-542.

- Cortet, J., D. Ronce, N. Poinsot-Balaguer, C.
Beaufreton, A. Chabert, P. Viaux & J.
Fonseca, 2002. Impacts of different
agricultural practices on the biodiversity of
microarthropod communities in arable crop
systems, FEuropean Journal of Soil Biology,
38(3): 239-244.

- Dana, A., 2014. Available from
http://arastabar.ir/note/10060. Accessed on
13 February 2014.

- Ebrahimi, H.R., M. Arbabi & N. Rastegari,
2010. Study and comparison mite fauna in
wheat and barley crops with determination
most abundance species in Jahrom region.
In: Mangzari, S. (Ed). Abstract Book of 19th

415,_...,..\:.““7 Lg)jl.;éj e DOV . Mﬂ ~Q>’L.~.2>=.:n nel.ii.;‘.}

sl laass b 5 olals sl Ol S

Iranian Plant Protection Congress, Tehran,
Iran. 412p. (in Persian)

- Fontaine, N., M. Poulin & 1. Rochefort, 2007.
Plant diversity associated with pools in
natural and restored peatlands, Mires and
Peat, 2(06): 1-17.

- Germida, J.J., S.D. Siciliano, J. Renato de
Freitas & A.M. Seib, 1998. Diversity of
root-associated bacteria associated with
field-grown canola (Brassica napus L.) and
wheat (Triticum ~aestivum L.). FEMS
Microbiology Ecology, 26(1): 43-50.

- Hasanvand, 1., Sh. Jafari, Sh. Kazemi & J.
Shakarami, . 2015. Fauna and species
diversity of edaphic mesostigmatic mites of
superfamilies Eviphidoidea and Ascoidea
(Acari: Mesostigmata) in Khorramabad
County, Lorestan Province, Plant Pests
Research, 4(4): 25-34. (In Persian)

- Hasanvand, 1., Sh. Kazemi, Sh. Jafari, J.
Shakarami & M. Looni, 2014. Species
diversity of edaphic mesostigmatic mites of
the families Acidac and Macrochelidae
(Acari) in Khorramabad County, Lorestan
Province. Proceedings of the 21% Iranian
Plant Protection Congress, 23-26 August
2014. Urmia University. Urmia, Iran. 993p.
(in Persian)

- Hattenschwiler, S., 2005. Effects of tree
species diversity on litter quality and
decomposition. In: Forest Diversity and
Function. Springer, pp. 149-164.

- Hillel, D. & C. Rosenzweig, 2005. The role of
biodiversity in agronomy, Advances in
Agronomy, 88: 1-34.

- Jorgensen, S.F., R. Costanza & X.U. Fuliu,
2005. Handbook of Ecological Indicators for
Assessment of Ecosystem Health, CRC
press, 233 p.

- Kamczyce, J. & D. Gwiazdowicz, 2013. The
diversity of soil mites (Acari: Mesostigmata)
in yellow ant (Lasius flavus) nests along a
gradient of land use, Biologia, 68(2): 314-
318.

- Karaca, M. & R. Urhan, 2015. The diversity
of zerconid mites (Acari, Zerconidae) in
Giresun province, with a new record for the
Turkish ~ fauna, Opuscula  Zoologica
(Budapest), 46(2): 199-209.


www.SID.ir

Ol sl UKz (555> (Acari: Mesostigmata) slaXcwl il sloaiS glaisS g5 3

- Karg, W., H. Bischoff, F. Dahl & M. Dahl,

1971. Acari (Acarina), Milben,
Unterordnung Anactinochaeta
(Parasitiformes): die freilebenden Gamasina
(Gamasides), Raubmilben, Jena: Fischer,
German, 475 p.

- Kazemi, Sh. & A. Rajaei, 2013. An annotated

checklist of Iranian Mesostigmata (Acari),
excluding the family Phytoseiidae, Persian
Journal of Acarology, 2(1): 63-158.

Koehler, H., 1999. Predatory mites
(Gamasina, Mesostigmata). Agriculture,
Ecosystems and Environment, 74(1): 395-
410.

- Krantz, G.W. & D.E. Walter, 2009. A manual

of Acarology, Third edition. Texas Tech
University Press, USA, 807p.

- Krebs, C.J., 2001. Ecological Methodology.

University of British Colombia,
Collins Publication, 432p.

Harper

- Manu, M., 2013. Diversity of soil mites

(Acari: Mesostigmata: Gamasina) in various
deciduous forest ecosystems of Muntenia
region (southern Romania). Biological
Letters, 50(1): 3-16.

- Ostovan, H. & D. Farzane, 2004. Biodiversity

of macrochelid mites (Acari: Mesostigmata)
in Tehran region. Proceedings of the 16th
Iranian Plant Protection Congress, Tabriz,
Iran. pp. 120-126 (In Persian)

Petersen, H. & M. Luxton, “1982. A
comparative  analysis .of ~soil  fauna
populations and their role in decomposition
processes, Oikos, 39(3): 287-388.

- Peverieri, G.S., S. Simoni, D. Goggioli, M.

Liguori & M. Castagnoli, 2009. Effects of
variety and imanagement practices on mite
species  diversity. in Italian vineyards,
Bulletin of Insectology, 62(1): 53-60.

- Price, P.W., 1997. Insect Ecology, John Wiley

and Sons Inc, New York, 874 p.

- Ramroodi, S., J. Hajizadeh & A. Karimi-

Malati, 2015. Fauna and biodiversity of
edaphic laelapid mites (Acari:

40

Mesostigmata: Laelapidae) in south of
Guilan Province, Plant Pests Research, 5(2):
73-84. (In Persian)

- Sahraoui, H., M.-S. Tixier, K. Lebdi-Grissa &

S. Kreiter, 2014. Diversity and abundance of
Phytoseiidae (Acari: Mesostigmata) in three
crop management strategies of citrus
orchards in Tunisia, Acarologia, 54(2): 155-
169.
Schowalter, T.D., 2006. Insect ecology: an

ecosystem approach, Academic Press,
London, 633 p.
Simpson, E.H., 1949. Measurement of

diversity, Nature, 688 p.

Smith, B. & J.B. Wilson, 1996. A consumer's

guide to evenness measures, Oikos, 76: 70-
82.
Speight, M.R.;, M.D. Hunter & A.D. Watt,
2008. Ecology of insects: concepts and
applications. Wiley-Blackwell, New Jersey,
579 p.
Wu, D., B. Zhang & P. Chen, 2005.
Characteristics of soil mite community
structures in the mid-west plain, Jilin
Province, Acta Zoologica Sinica, 51(3): 401-
412.

- Zeynab, A.E., 2014. Arasbaran protected area

assessment using by threats, opportunities,
strengths and weaknesses (SWOT), Journal
of  Environmental  Management  and
Planning, 13: 44-53. (In Persian)


www.SID.ir

Forest Research and Development, Vol. 2, No. 1, 2016

Species Diversity of Edaphic Mesostigmatid Mites (Acari: Mesostigmata) of Arasbaran
Forest

M. Mohammad-Dustar-Sharaf'", Sh. Mirfakhraie’, M. R. Zargaran® and N. Azimi*
1- M.Sc. of Entomology, Faculty of Agriculture, Islamic Azad University of Tabriz, Tabriz, I.R. Iran.
2- Assistant Professor, Department of Plant protection, Faculty of Agriculture, Urmia University, Urmia, I.R.
Iran.
3- Assistant Professor, Department of Forestry, Faculty of Natural Resources, Urmia University, Urmia, 1.R.
Iran.
4- Ph.D. student of Entomology, Faculty of Agriculture, Islamic Azad University of Shiraz, Shiraz, I.R. Iran.

Received: 19.03.2016 Accepted: 20.06.2016

Abstract

Species diversity, effect of edaphic mesostigmatid mites and their feeding habits on natural
equilibrium of soil creatures is very important and of indices of changes in ecosystems. In this study,
our goals were collecting and evaluating of diversity of soil specimens in four sights of Arasbaran
forests in summer 2013. Biodiversity indices of Shannon, Simpson and Brillouin in addition to
evenness index of Simpson, Camargo and Smith-Wilson calculated by means of ecological
methodology 6.0 software. Our results revealed that the maximum relative abundance belongs to
Veigaia nemorensis (Koch, 1836) with 11.54% and Veigaia planicola (Berlese, 1882) with 8.34%
both from Veigaiidae family and minimum belongs to Sejus sp. from family sejidae with 0.17%.
Maximum rate of Shannon’s and Simpson’s diversity was respectively 4.61 and 0.97 in Kalaleh area,
with maximum collected species number rate of Simpson’s-evenness index also belongs to this area
with 0.65 percent. The high frequency of mites of family Veigaiidae can be attributed to their strength
of predatory and fauna richness in the soil.
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