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Table 1- Geographic coordinates of sampling area s
North South
Longitude 29°44'52" 29° 3306
Latitude 52°25'18" 52°35'56
Altitude 1772 m 1493 m
AL 5l Ol 6 Y o5lad Jsr
Table 2- Name of host-plants
No English name PV (,U
1 Poplar gt
2 Oriental plane tree Joe
3 Pine s
cC
4 Pyramidal Italian cypress s 5w
5 Olive tree 0535
6 Apple
7 Pomegranate ]
8 Sour orange ok

Sed i By 5) S 5 (OhadS S pe3) Jlad wlidlsn sla olKaul ;3 VFAY Il Su,b Ol —F gt
Table 3- Rainfall in 2019-2018 in North (Golestan Town) and South (Airport) Meteorological Stations of Shiraz

Meteorological Station Rainfall mm
North (Golestan Town) 398/6 mm
South (Airport) 182/8 mm
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Table 4- Relative frequency (%) of mite species collected in north of Shiraz

Landscape tree Garden fruit trees
Winter Autumn Summer Spring Winter Autumn Summer Spring
Ameroseius eumorphus 0.00 0.00 2.29 2.30 0.00 0.00 0.00 0.00
Lasioseius ometisimilis 22.73 0.00 6.87 4.60 0.00 0.00 333 4.10
Dithinozercon halberti 0.00 1.85 2.29 1.15 0.00 18.18 0.00 11.48
Dendrolaelaspis isochetus 0.00 3.70 10.69 8.05 11.76 0.00 10.00 7.38
Haemolaelaps casalis 0.00 0.00 3.82 2.68 0.00 0.00 0.00 0.00
Haemolaelaps shealsi 13.64 0.00 0.00 4.21 17.65 0.00 3.33 6.56
Gaeolaelaps aculeifer 0.00 0.00 0.76 1.92 0.00 0.00 0.00 0.00
Gaeolaelaps angusta 54.55 27.78 13.74 13.41 0.00 0.00 15.00 13.11
Gaeolaelaps minor 4.55 9.26 6.11 4.98 0.00 0.00 0.00 0.00
Cosmolaelaps vacua 0.00 0.00 8.40 3.83 0.00 42.42 3.33 6.56
Pneumolaelaps asperatus 0.00 741 6.87 6.90 0.00 0.00 13.33 11.48
Pneumolaelaps sclerotarsus 0.00 0.00 1.53 1.53 11.76 0.00 26.67 4.10
Gymnolaelaps obscuroides 0.00 0.00 0.76 2.68 0.00 39.39 0.00 17.21
Euandrolaelaps karawaiewi 0.00 3.70 4.58 3.45 0.00 0.00 0.00 0.00
Gamasiphis pulchellus 0.00 0.00 0.00 5.75 17.65 0.00 13.33 6.56
Onchodellus karawaiewi 0.00 5.56 3.05 5.75 23.53 0.00 0.00 4.10
Pachylaelaps pectinifer 0.00 1.85 2.29 2.68 0.00 0.00 0.00 0.00
Neoseiulus barkeri 4.55 741 6.87 5.36 0.00 0.00 0.00 0.00
Neoseiulus marginatus 0.00 9.26 6.11 7.28 17.65 0.00 11.67 4.92
Rhodacarus denticulatus 0.00 0.00 0.00 0.38 0.00 0.00 0.00 0.00
Nenteria stylifera 0.00 2222 12.98 10.73 0.00 0.00 0.00 2.46
Uropoda obicularis 0.00 0.00 0.00 0.38 0.00 0.00 0.00 0.00
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Table 5- Relative frequency (%) of mite species collected in south of Shiraz

Landscape trees

Garden fruit trees

Winter Autumn Summer Spring Winter Autumn Summer Spring
Ameroseius eumorphus 0.00 0.00 0.00 0.00 0.00 3.13 14.29 8.40
Lasioseius ometisimilis 0.00 0.00 3.90 4.17 0.00 0.00 0.00 0.00
Dithinozercon halberti 0.00 0.00 2.60 2.38 7.14 0.00 0.00 0.00
Dendrolaelaspis isochetus 0.00 2.50 12.99 7.14 0.00 0.00 0.00 0.00
Haemolaelaps casalis 0.00 0.00 6.49 4.17 0.00 4.69 0.00 6.11
Haemolaelaps shealsi 13.64 0.00 0.00 6.55 7.14 0.00 5.71 3.82
Gaeolaelaps aculeifer 0.00 0.00 0.00 0.00 42.86 0.00 5.71 10.69
Gaeolaelaps angusta 31.82 27.50 19.48 12.50 0.00 0.00 14.29 6.87
Gaeolaelaps minor 22.73 0.00 10.39 7.74 0.00 18.75 0.00 4.58
Cosmolaelaps vacua 0.00 35.00 2.60 4.76 0.00 0.00 0.00 0.00
Pneumolaelaps asperatus 0.00 0.00 0.00 0.00 0.00 14.06 14.29 12.98
P ff[i’;’;fril;f” 9.09 0.00 3.90 4.76 0.00 0.00 0.00 0.00
Gymnolaelaps obscuroides 0.00 5.00 0.00 3.57 0.00 20.31 0.00 16.03
E”k‘;’;‘ix’i‘lf:v‘?” 0.00 15.00 7.79 0.00 0.00 12,50 0.00 3.05
Gamasiphis pulchellus 13.64 0.00 5.19 10.12 0.00 0.00 0.00 0.00
Onchodellus karawaiewi 4.55 7.50 0.00 5.36 7.14 0.00 22.86 12.21
Pachylaelaps pectinifer 0.00 2.50 5.19 6.55 0.00 26.56 14.29 8.40
Neoseiulus barkeri 0.00 0.00 0.00 0.00 35.71 0.00 8.57 6.87
Neoseiulus marginatus 4.55 0.00 10.39 9.52 0.00 0.00 0.00 0.00
Rhodacarus denticulatus 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Nenteria stylifera 0.00 5.00 9.09 10.71 0.00 0.00 0.00 0.00
Uropoda obicularis 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Table 6- Relative frequency (%) and number of mite species collected in fruit gardens of Shiraz

Pomegranate Sour orange Olive Apple
Species
Number Percent Number Percent Number Percent Number Percent
Ameroseius eumorphus 8 39 5 3.7 1 29 4 39
Lasioseius ometisimilis 3 1.5 2 1.5 1 29 2 1.9
Dithinozercon halberti 9 4.4 6 4.4 1 29 4 39
Dendrolaelaspis isochetus 7 34 5 3.7 1 29 4 39
Haemolaelaps casalis 5 25 3 22 1 29 2 1.9
Haemolaelaps shealsi 9 4.4 6 4.4 2 59 5 4.9
Gaeolaelaps aculeifer 9 4.4 6 4.4 2 59 5 4.9
Gaeolaelaps angusta 17 83 11 8.1 3 8.8 8 7.8
Gaeolaelaps minor 8 39 5 3.7 1 29 4 39
Cosmolaelaps vacua 10 4.9 7 5.1 2 59 5 4.9
Pneumolaelaps asperatus 22 10.8 15 11.0 4 11.8 12 11.7
Pneumolaelaps sclerotarsus 10 4.9 7 5.1 2 59 5 4.9
Gymnolaelaps obscuroides 30 14.7 20 14.7 4 11.8 14 13.6
Euandrolaelaps karawaiewi 5 25 3 22 1 29 3 29
Gamasiphis pulchellus 8 39 5 3.7 1 29 4 39
Onchodellus karawaiewi 15 74 10 74 3 8.8 7 6.8
Pachylaelaps pectinifer 14 6.9 9 6.6 2 59 7 6.8
Neoseiulus barkeri 7 34 5 3.7 1 29 4 39
Neoseiulus marginatus 7 34 5 3.7 1 29 3 29
Rhodacarus denticulatus 0 0.0 0 0.0 0 0.0 0 0.0
Nenteria stylifera 1 0.5 1 0.7 0 0.0 1 1.0
Uropoda obicularis 0 0.0 0 0.0 0 0.0 0 0.0
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Table 7- Relative frequency (%) and number of mite species collected in landscape trees of Shiraz

Poplar Oriental Plane tree Pine tree N
Species Cypress
Number Percent Number Percent Number Percent Number Percent

Ameroseius eumorphus 4 12 2 0.9 1 1.9 2 12
Lasioseius ometisimilis 16 4.8 10 4.5 3 5.6 8 4.8
Dithinozercon halberti 5 1.5 4 1.8 2 3.7 4 24
Dendrolaelaspis isochetus 26 7.8 16 7.3 4 74 13 7.7
Haemolaelaps casalis 12 3.6 6 2.7 2 3.7 4 24
Haemolaelaps shealsi 12 3.6 8 3.6 2 3.7 6 3.6
Gaeolaelaps aculeifer 2 0.6 2 0.9 1 1.9 2 1.2
Gaeolaelaps angusta 57 17.1 39 17.7 5 9.3 27 16.1
Gaeolaelaps minor 23 6.9 15 6.8 2 3.7 12 7.1
Cosmolaelaps vacua 19 5.7 13 59 3 5.6 11 6.5
Pneumolaelaps asperatus 13 39 9 4.1 2 3.7 6 3.6
Pneumolaelaps sclerotarsus 8 24 6 2.7 2 3.7 5 3.0
Gymnolaelaps obscuroides 6 1.8 4 1.8 2 3.7 4 24
Euandrolaelaps karawaiewi 13 39 8 3.6 3 5.6 6 3.6
Gamasiphis pulchellus 16 4.8 11 5.0 2 3.7 8 4.8
Onchodellus karawaiewi 15 4.5 10 4.5 3 5.6 8 4.8
Pachylaelaps pectinifer 12 3.6 8 3.6 2 3.7 5 3.0
Neoseiulus barkeri 12 3.6 8 3.6 2 3.7 6 3.6
Neoseiulus marginatus 24 7.2 16 7.3 5 9.3 13 7.7
Rhodacarus denticulatus 1 0.3 0 0.0 0 0.0 0 0.0
Nenteria stylifera 36 10.8 25 114 6 11.1 18 10.7
Uropoda obicularis 1 0.3 0 0.0 0 0.0 0 0.0
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Fig 1- Number of mite species collected in Fruit Gardens of Shiraz city
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Fig. 2- Number of mite species collected in in landscape trees of Shiraz
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Table 8-diversity indexes Indices according to the mite species collected in different habitats and seasons in 2018

W |AN |[SN1 |(SP |W [AN|SN |[Sp |W |AS (SS |SP |W |[AS |SS |Sp
Nl |1 Nl | N2 |2 2 N2 [S1 |1 1 S1 |S2 |2 2 S2
Taxa_S 5 11 18 22 6 3 9 13 7 8 13 15 5 7 8 12
Individual 22 54 131 261 17 33 60 122 22 40 77 168 14 64 35 131
Dominance | 0.37 | 0.16 | 0.082 | 0.067 | 0.17 | 0.36 | 0.15 | 0.099 | 0.20 | 0.23 | 0.10 | 0.07 | 0.32 | 0.18 | 0.14 | 0.10
D 19 12 22 98 65 82 61 57 25 25 47 88 65 55 78 06
Simpson_1- | 0.62 | 0.83 | 0.917 | 0.932 | 0.82 | 0.63 | 0.84 | 0.900 | 0.79 | 0.76 | 0.89 | 0.92 | 0.67 | 0.81 | 0.85 | 0.89
D 81 88 8 35 18 39 4 75 75 53 12 35 45 22 94
Shannon_H | 1.22 | 2.06 | 2.648 | 2.849 | 1.76 | 1.04 | 1.99 | 2426 | 1.74 | 1.68 | 2.39 | 2.61 | 1.29 | 1.77 | 198 | 2.38
9 2 1 5 3 5 8 8 6 7 7 1
Evenness_e | 0.67 | 0.71 | 0.785 | 0.785 | 0.97 | 094 | 0.81 | 0.870 | 0.81 | 0.67 | 0.84 | 091 | 0.73 | 0.84 | 091 | 0.90
AH/S 75 95 2 1 37 72 7 67 43 66 4 12 48 17 17
Brillouin 099 | 1.80 | 2.429 | 2.694 | 1.38 | 093 | 1.77 | 2.243 | 140 | 144 | 2.14 | 245 | 098 | 1.61 | 1.69 | 2.21
57 2 6 13 9 4 7 5 2 75 3 2 8
Menhinick | 1.06 | 1.49 | 1.573 | 1.362 | 145 | 052 | 1.16 | 1.177 | 149 | 1.26 | 148 | 1.15 | 1.33 | 0.87 | 1.35 | 1.04
6 7 5 22 2 2 5 1 7 6 5 2 8
Margalef 1.29 | 2.50 | 3487 | 3.774 | 1.76 | 0.57 | 1.95 | 2.498 | 1.94 | 1.89 | 2.76 | 2.73 | 1.51 | 144 | 1.96 | 2.25
4 7 5 2 4 1 8 3 2 6 3 9 6
Equitability | 0.75 | 0.86 | 0.916 | 0.921 | 0.98 | 094 | 090 | 0.946 | 0.89 | 0.81 | 093 | 096 | 0.80 | 0.91 | 0.95 | 0.95
_J (Peet 81 27 2 8 36 73 81 6 05 51 68 55 34 55 83
index)
Hill index 1.30 | 0.57 | 0411 | 0377 | 0.68 | 1.52 | 0.59 | 0458 | 0.71 | 0.77 | 046 | 041 | 1.14 | 0.69 | 0.59 | 0.46
5 6 9 0 4 9 3 6 5 6 1 1 7
Fisher_alph | 2.01 | 4.17 | 5.65 | 5.728 | 3.30 | 0.80 | 293 | 3.683 | 3.54 | 3.00 | 448 | 398 | 2.78 | 2.00 | 3.24 | 3.21
a 9 6 5 18 6 4 7 2 4 2 3 2 6
Berger- 0.54 | 0.27 | 0.137 | 0.134 | 0.23 | 042 | 026 | 0.172 | 0.31 | 035 | 0.19 | 0.12 | 042 | 0.26 | 0.22 | 0.16
Parker 55 78 4 1 53 42 67 1 82 48 5 86 56 86 03
Chao-1 6 11.3 | 185 23 6 3 9 13 75 | 833 13 15 8 7 8 12
3 3
1: Sp: Spring S: Summer A: Autumn W:Winter N:North S:South
Landscape 2:Garden fruit
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Table 9- Relative frequency (%) of mite family collected in different areas and habitats

Famil South- North- South- North- Total(%)
Y Garden% Garden% Landscape% Landscape%
Ameroseiidae 7.38 0.00 0.00 1.92 2.16
Blattisociidae 0.00 3.02 3.26 5.56 3.44
Dithinozerconidae 0.41 8.62 1.95 1.50 2.72
Digamasellidae 0.00 7.33 7.49 791 6.16
Laelapidae 61.48 60.78 53.09 47.44 54.04
Ologamasidae 0.00 8.19 7.82 3.21 4.64
Pachylaelapidae 23.77 3.88 9.45 7.05 10.31
Phytoseiidae 6.97 6.90 8.14 12.82 9.43
Rhodacaridae 0.00 0.00 0.00 0.21 0.08
Trematuridae 0.00 1.29 8.79 12.18 6.95
Uropodidae 0.00 0.00 0.00 0.21 0.08
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Fig. 3— Abundance of mite families in the habitat of fruit garden of Shiraz
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Fig. 4- Abundance of mite families in the habitat of landscape of Shiraz
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Table 10 - Indices of species diversity in different regions and habitats

South-Garden North-Garden South-Green North-Green
Taxa_S 13 13 16 22
Individuals 244 232 307 468
Dominance_D 0.09705 0.0926 0.08387 0.07926
Simpson_1-D 0.9029 0.9074 0.9161 0.9207
Shannon_H 2.414 2.45 2.625 2.763
Evenness_e"H/S 0.8602 0.8916 0.8627 0.7204
Brillouin 2.308 2.338 2.516 2.666
Menhinick 0.8322 0.8535 0.9132 1.017
Margalef 2.183 2.203 2.619 3.415
Equitability_J (Peet index) 0.9413 0.9553 0.9467 0.8939
Hill index 0.4588 0.449816 0.415841 0.393098
Fisher_alpha 2.932 2.975 3.586 4.791
Berger-Parker 0.1393 0.1466 0.1759 0.1709
Chao-1 13 13 16 23

OF (peS 5 It s sliab 4y by e WSS 5 Sigie Ommponwr Susm 08l L3 iy JS b
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QO Jsdr) ol 0350 olSas 5

e S s G 350 pead 5 IS g 5 b O ol W w patls gy cal Ceal 4 a5 L
OF i e S a0 55 pilsly los 5 s Gl b b 658 oy s S5l cSigin (0o S0 SO0
Jlos b osls w35 oS al (o 5> OF Jgder) b poal =85 S 5l S 03031 5 & 4 b osnd oy s s
2GS g ) deld SU e b bt bl SO alel al ees B0l Sl eslid 4 e 5 a3y
bty o s s a8 s (Ol 5 5l Okl Gle) Jlo s J52b =Y 5 s (sl 5 BL s
Slapasls oS il o 53 F 0pe3] (gbslme s a5 L oapd o plonil b 0T S0l (555 2 LSD alia
g5 bl Ll A3 ) 50 sl 53 (Ul blae ols Jle il Jgad s AL 5 508l O e
IS S o3 e DLLLSD Opasl el .08 U)o Jlabis 36 (chyls Singio 5 AL ol ¥ s s 508
O ooz Sasm Ol o mman (V0 Jsdr) Wlos sy SUL 1 2l o L2D 3 S (ot s bt d
33 Sy 5 Ogemons om0 pld Glaastls Jliie o meS Llanils |y lade o i Sl Jead 53 AL 5 ooy
O sd) ds o OLES 50l 3 1) 555 Ol 0,8 Kige 5 A ke ba o li a8 b= 3 A sdalive Ol
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Table 11 - Relative frequency (percentage) and number of samples collected according to landscape host plants

Host Number Percent
Poplar 333 42.97
Oriental Plane tree 220 28.39
Pine 54 6.97
Pyramidal Italian cypress 168 21.68

o5mn DL (ALE (Gla Olje 4 42 55 b odd (o5l mexr sl €503 Slai 5 (A0,3) (oo 115 -V Y5k

Table 12 - Relative frequency (percentage) and number of samples collected according to landscape host

Host Number Percent
Pomegranate 204 42.77
Sour orang 136 28.51

Olive 34 713

Apple 103 21.59

ol = £ gl oS O g5 A g

Table 13 - Kolmogorov-Smirnov test

Kolmogorov-Smirnov*
Statistic df Sig.
Simpson_1-D 161 16 .200°
Shannon_H -140 16 .200°
Evenness (Peet) -108 16 200"
Menhinick 139 16 2007
Margalef -150 16 .200°
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Table 14- Analysis of variance and significance level of important indicators

Degrees of
Source of change freedom Simpson_1-D Shannon_H Peet Menhinick Margalef
Account Type 0.004 0411 008 0.242 % 2578
Season 0.031 * 1.015%+ 006 0.101 1.554%%
*
Season* Account Type 0.003 0.067 002 0.111 0.324
Error 0.006 0.081 004 0.030 0.205
Impact of chgange(/) 9.2 143 6.7 13.9 21.1
o5 Sl 3 (gl sme 253 0 gl 53 (55ls g i
el g5 0 s ls o Kle amlis gl LSDO 51 -10 Jgur
Table 15 - LSD test to compare the mean of indicators in the type of land uses
Source . Simpson_1-D Shannon_H Peet Menhinick Margalef
Species
Landscape 22 0.837a 2.154a 0.883a 1.362a 2.55a
Garden fruit 13 0.805a 1.833a 0.927a 1.116b 1.747b
ilisue J g 53 Lgat s Kils dnmslie (gl LSD O 031 VN Jgu
Table 16 - LSD test to compare the mean of indices in different seasons
e Speeies Simpson_1-D Shannon_H Peet Menhinick Margalef
Winter 7 0.731c 1.505b 0.8608a 1.337a 1.629b
Autumn 11 0.763bc 1.64b 0.8835a 1.040b 1.605b
Summer 18 0.877ab 2.26a 0.9287a 1.392a 2.54a
Spring 22 0.913a 2.569a 0.9482a 1.186ab 2.815a
i gla 455 53 Dranm 5 O Sl L aylis )1 ire e 5t 05051V Jam
Table 17 - t-test and significance level of Shannon and Simpson indices in different species
North&South Garden North&South Landscape South Garden&Landscape North Garden&Landscape
Shannon Simpson Shannon Simpson Shannon Simpson Shannon Simpson
t -0.8512 0.6899 -2.9325 0.6374 -4.7476 1.8202 -6.9431 2.0677
Significant level ns ns Hok ns Hok ns *E *
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Table 18 - t-test and significance level of Shannon and Simpson indices in different family

North&South Garden North&South Landscape South Garden&Landscape North Garden&Landscape
Shannon Simpson Shannon Simpson Shannon Simpson Shannon Simpson
t -3.7278 1.0835 -1.8382 1.4635 -6.5770 3.2910 -3.5475 3.1756
Significant level *E ns ns ns Hok *E Hok Hok
A s S e 53 (gols smer FE S 3 saeins

e (GUSs O Sl gy s (sLdb gla SI (55 as sla S e Li Ul se a0 OLLSand Ol (5381 (slaws
&Lﬂu}@j@? wsly ol GaaS 3l w8 Ay Gadss opl 5 ((Maleki ef al, 2016) <i S 3 s 5550 Ol
Dol anle a3 0T (p S 5 b pgr anle awr Jlo o)53 4 by o LSitad Olo slaasS s ¢35 o 2i 3 S
Sp S by 5 G la b el o ol Jl

B slelS FL 5> (Acari: Mesostigmata) ObleSizul Ols (¢S gla &S £55 S PSS s 6 S
VA5 i TY @ late 455 00 el s w0 S 6,8 $AVE IS s (Javan et al,. 2017) 3 S )3 s 34
5 A S b s —0LE 5 O e g8 atli Sl sl L gl S g5 a8 (5 slmer el
‘_;LaaS‘_;IQJSC}‘J}Qjé ..LieMLiJw};P}Ja,.ﬂljtij;M Llols ot ys %Jﬁ&:élbﬁ&}ﬁ Cy S
S5 axdlas 540 Ol J Olral LT ¢ 7 Ol 4l > Ascoidea s Eviphidoidea 5 sla o3l VL S leKznl Ol
L plals Sosl o oV g i Ve Glate S SN Jiags ool 5> (Hasanvand er al,. 2015) &b S
B0l ol e sl 5 il bl 5 s oS3 53 6l 65 Sle 5 s 0L g gle el Ol
o 0> K3 pls 1 Gl 458 g5 el op teS axse Y 5 op i ok gle S il gl o83 Ol s
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Abstract

Species diversity is one of the most important indicators of changes in ecosystems. This subject
always considered as a significant point in ecosystem. Mesotigmatid mites are the largest order among
Parasitiformes mites. The main purpose of this survey was evaluating of species diversity of mites
among Mesotigmata during the 2018 in Shiraz city. In each region, 2 habitats of urban green space
(Landscape) trees and orchard trees were selected. Continuous soil sampling was performed every 2
weeks. A total of 1252 specimens belonging to 22 species from 11 families and 8 host plant were
collected.

Calculation of biodiversity indices based on species abundance and data analysis using Simpson,
Shannon-Wiener, Pete, Manning and Margalf indices, using Microsoft Excel 2016 was calculated.
Our finding shower that biological indicators are significantly different according to vegetation and
sampling seasons. Based on LSD test to compare indices in different seasons of the year, spring with
0.913 Simpson indices, Shannon-Wiener 2.569, Pete 0.9482, and Margalf 2.815 had the highest
values while in the index. Also according to this test, green space had the highest indices with 0.837
Simpson, 2.154 Shannon-Wiener, 1.362 Manning and 2.55. the highest diversity observed relative
frequency with 54.04% belonged to the Laelapidae family. The highest frequency of specimens
among fruit trees was related to pomegranate with 204 and among urban green space trees belonged
to poplar with 333 specimens.

Keywords: Species diversity, Shiraz, stigma mites.
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