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Table 1- Characteristics (quantitative) geographical, physical and chemical soil and water of studied

stations
Soil The TH
EC TA (Total
Regi UTM:Northing/ Longitude & . EC amoun (Total (, ) Age of trees
Area Name . . Altitude water  tof soil alkalinity)
n Easting Latitude (ds/ ; hard) (years)
(ds/m)  organic water
m) matter ~ Water
28°3330"/
1 N L 1 308298/3160627 1250 1 570 175 115 9
yzangan / 55° 02" 25" m 245
2 N Lyzangan2 307952/ 3161066 28°33°44° ) com 176 570 175 115 19
yzang 55° 02" 12" ' 2.45
3 N Lyzangan3  307959/3160840 2833736/ osom 125 570 175 115 25
yzang 55° 02" 12" ' 2.45
28° 48’ 15"
4 N Rudbar 253495/3188938 .o ../ 1027m 275 1000 325 150 25
54° 28" 27 17
28°38 11"/
5 s Istgah 1 270369/ 3169971 o 1126m 467 2000 1010 817 5t08
54° 39" 03 1
Dehkheir 28°39° 15"/
6 S 270802/ 3171933 1119 2.5 1500 450 342 2to 8
Sofla 1 / 54° 39" 18" m 1.84 ©
28°38 21"/
7 Istgah 2 270429/ 31702 1124 42 17 1
S stga 0429/ 3170285 54° 39 05" m 3 00 204 560 380 to 30
Haj o ’ "
2 4
8 s Mohammadi 267708/ 3171160 5%1“3;87' 284,,/ 1118 m 3.28 1700 627 410 10
1 2.39
5 . 28" 38" 40"
9 S ehkheir 070373170853 2222 49/ q133m 4 2000 350 185 41010
Sofla 2 54°39° 18 1.45
S Dehkheir 28°38° 57"/
1 270315/ 3171 112 2. 11 1
0 Sofla 3 70315/ 3171403 54° 39 01" 3m 48 50 12 470 310 8
S Dehkheir 28°39° 11"/
11 2 17182 112 . 21 11
Sofla 4 70690/ 3171823 54° 39" 13" 4m 537 79 135 80 593 4t08
s 28°37° 51"
12 Istgah 3 269502/3169378 o, ,,/ 1124 m 3.7 2250 410 290 1to 10
54° 38" 31 2.31
s Haj
a 28°38" 42"/
13 Mohammadi 268206/ 3170979 54° 37" 42" 1120 m 6.7 3000 2690 1380 4t08
2 1.75



(F=1) 0800 Jlo V0 o e ) dl

b o i Olides pawass asldad

odd oy p o] ALE (il 5 O (S AS Sles gas —Y s

Table 2- Qualitative characteristics soil, water and plant hosts of studied stations

Water Type of Use of
Area Name Soil texture Soil quality ualit organic chemical Type of vegetation
q ¥ fertilizer fertilizers
1 Lyzangan 1 Sandy clay loam Very desirable Excellent Sheep Yes Orange
yzang y clay y manure 8
. Sheep
2 Lyzangan 2 Sandy clay loam  Very desirable Excellent Yes Pomegranate
manure
Shee Damask rose, Almond, Greengage, Date
3 Lyzangan 3 Sandy clay loam  Very desirable Excellent P Yes 8ag
manure palm, Plum
Ver Apricot, Almond, Lemon, Date palm,
4 Rudbar Sandy clay Very suitable . Y 0 No on . P
suitable Sweet lemon, Orange, Fig, Greengage
Shee Tangerine, Orange, Lemon, Sweet lemon,
5 Istgah 1 Clay Inappropriate Good P Yes ger’ 8 W R
manure Date palm, Pomegranate, Apricot
Vi Peach, Dat Im, P te,
6 Dehkheir Sofla 1 Clay loam Very suitable .ery 0 Yes each, Date paim omegrana €
suitable Greengage, Plum, Apricot
Vi Sh Fig, Peach, Apricot, G X
7 Istgah 2 Sandy clay loam Very suitable .ery eep Yes '8, Feach, Apricot, Greengage
suitable manure Pomegranate, Orange, Plum, Apple
Vermi
8 Haj Mohammadi 1 Clay loam Good Very well erpn;lsctom Yes Apple, Pomegranate, Almond, Apricot
Al i Apricot, Dat Im, Fig, O ,
9 Dehkheir Sofla 2 Clay Appropriate ppropria 0 Yes pricot, Date palm, Fig, Urange
te Pomegranate
suitable & Shee Pomegranate, Medlar, Plum, Apricot,
10 Dehkheir Sofla 3 Clay loam Y Good P Yes g Y pn
good manure Orange
Plum, Orange, Apricot, Pomegranate,
11 Dehkheir Sofla 4 Clay loam Inappropriate Good 0 No Y g ) pr g
Persimmon, Medlar
Sheep
12 Istgah 3 Clay loam Good Good Yes Plum, Pomegranate
manure
13 Haj Mohammadi 2 Clay Inappropriate Good 0 Yes Orange, Apricot, Plum, Pomegranate
AL GOl ol Y Jyi
Table 3- Names of plant hosts
Number A5t b el
1 Orange J&
2 Tangerine S5,
3 Lemon S s
4 Sweet lemon R god)
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> Pomegranate oLl

6 Fig Pl

7 Medlar 233

8 Damask rose Shoma IS
9 Peach sha
10 Plum M
11 Apricot PIES!
12 Apple e
13 Almond glat
14 Greengage Jow 4 S
15 Date palm J=
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Table 4- Absolute and relative (%) frequency of mites collected from fruit gardens in the north and south
regions of Darab city in 2021 and 2022

North South

Species 2021 2022 2021 2022

Number Percent Number Percent Number Percent Number Percent

Androlaelaps casalis 0 0.0 0 0.0 2 0.9 8 3
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Euandrolaelaps karawaiewi 0

0.0 0 0.0 2 0.9 2 0.75
Geolaelaps aculifer 0 0.0 10 41.7 0 0.0 2 0.75
Geolaelaps angustiscutatus 0 0.0 0 0.0 56 25 40 15.2
Geolaelaps minor 4 50.0 2 8.3 102 46 4 1.5
Geolaelaps praesternalis 0 0.0 0 0.0 0 0 6 2.3
Geolaelaps queenslandicus 2 25.0 10 41.7 0 0 106 40.2
Geolaelaps sclerotarsus 2 25.0 2 8.3 58 26 96 36.4
Total 8 100 24 100 220 100 264 100
60 50
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= 40 :
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Figure 1- Relative (%) frequency of mites collected from fruit gardens in the north and south regions of

Darab city in 2021 and 2022 years
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Table 5- Absolute and relative (%) frequency of mites collected from fruit gardens (sum of the north and
south regions of Darab city in 2021 and 2022 years)

Orange Tangerine Lemon Sweet lemon Pomegranate
Species
Number Percent Number  Percent Number Percent Number  Percent Number Percent
Androlaelaps casalis 0 0.0 0 0.0 0 0.0 0 0.0 2 1.5
Euandrolaelaps karawaiewi 0 0.0 2 100 0 0.0 0 0.0 2 1.5
Geolaelaps aculifer 0 0.0 0 0.0 0 0.0 0 0.0 6 4.5
Geolaelaps angustiscutatus 52 59 0 0.0 0 0.0 0 0.0 22 16.4
Geolaelaps minor 4 4.5 0 0.0 0 0.0 68 100 8 6
Geolaelaps praesternalis 0 0.0 0 0.0 0 0.0 0 0.0 4 3
Geolaelaps queenslandicus 26 29.5 0 0.0 0 0.0 0 0.0 72 53.7
Geolaelaps sclerotarsus 6 6.8 0 0.0 2 100 0 0.0 18 134
Sum 88 100 2 100 2 100 68 100 134 100
Fig Medlar Damask rose Peach Plum
Species
Number Percent Number  Percent Number Percent Number  Percent Number Percent
Androlaelaps casalis 0 0.0 0 0.0 0 0.0 2 2.9 0 0.0
Euandrolaelaps karawaiewi 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Geolaelaps aculifer 0 0.0 0 0.0 0 0.0 0 0.0 2 11.1
Geolaelaps angustiscutatus 4 100 0 0.0 0 0.0 0 0.0 4 22.2
Geolaelaps minor 0 0.0 12 27.27 0 0.0 12 17.6 2 111
Geolaelaps praesternalis 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Geolaelaps queenslandicus 0 0.0 0 0.0 4 100 0 0.0 6 33.3
Geolaelaps sclerotarsus 0 0.0 32 72.7 0 0.0 54 79.4 4 22.2
Sum 4 100 44 100 4 100 68 100 18 100
Apricot Apple Almond Greengage Date palm
Species
Number Percent Number Percent Number Percent Number Percent Number Percent
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Androlaelaps casalis 6 13 0 0.0 0 0.0 0.0 0 0.0
Euandrolaelaps karawaiewi 0 0.0 0 0.0 0 0.0 0.0 0 0.0
Geolaelaps aculifer 0 0.0 0 0.0 4 100 0.0 0 0.0
Geolaelaps angustiscutatus 12 26 2 33.3 0 0.0 0.0 0 0.0
Geolaelaps minor 2 4.3 2 33.3 0 0.0 100 0 0.0
Geolaelaps praesternalis 0 0.0 2 33.3 0 0.0 0.0 0 0.0
Geolaelaps queenslandicus 10 21.7 0 0.0 0 0.0 0.0 0 0.0
Geolaelaps sclerotarsus 16 34.8 0 0.0 0 0.0 0.0 26 100
Sum 46 100 6 100 4 100 100 26 100

30
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25

20 17

15 13.2 13.2

Frequency (%)

Tree
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Figure 2- Relative (%) frequency of mites collected from different hosts of fruit gardens of Darab city in
2021 and 2022 years
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Table 6- Indices of species diversity of mites in different regions and years

Indices 2021 2022
North South North South
Taxa_S 3 5 4 8
Individuals 100 97 98 97
Dominance_D 0.375 0.3502 0.3616 0.3183
Simpson_1-D 0.625 0.6498 0.6384 0.6817
Shanon_H 1.04 1.141 1.143 1.349
Evenness_e”H/S 0.9428 0.6257 0.7838 0.4815
Brillouin 0.9925 0.99 0.9874 1.103
Menhinick 0.3 0.503 0.4 0.7996
Margalef 0.4343 0.8744 0.6543 1.53
Equitability_J (Peet) 0.9464 0.7087 0.8242 0.6485
Hill index 1.538 1.349 1.370 1.087
Fisher_alpha 0.5823 1.111 0.8342 2.046
Berger_parker 0.5 0.4656 0.41 0.3996
Chao-1 3 5 4 8

ui.m)j_é>)j_a4_2h;ﬁj>}dl_wj;)>uofg)jl_&2d@;gw;tﬂu&ué_@wlpmjp
G S pad S Osa3l 3l eslial L Laas 8 oy 5 LS Sl Sigin «O o s — O5LE S s Ll i

wj'i-)‘:' S Aoy == Jlax| C]a-m 3 &('»b Q)»)'T 3

6l)_5A_E.Ia.'.,a);JL.,;J_fLi:uJJ\jA_EJa.;«AJLM)}:SL_éd;\:QL.:jQLx{JAwQL:»JJLUUHRJ@L:j

S oS aw ol Lal osls olis J—aﬂ))&—ljé—; JL_“:;-IC_LMJ: Sl mme SN A8 Sl 5 05ls sla et ls

(Y Jadr) il g5l pme Dl s Lt L L

S i 5 g3 e sl bty 48 =V g

Table 7- Analysis of variance of important indicators of diversity in mites species

Source of variance Df  Simpson_1-D Shannon_H Equitability_J (Peet) Menhinick Margalef
Year 1 0.001™ 0.055** 0.0166™ 0.079™ 0.383*
Region 1 0.002™ 0.053** 0.085™ 0.1817"™ 0.365**

10
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YearxRegion 1 0.0002™ 0.004** 0.0019™ 0.019™ 0.095*

Error 4 0.05 0.00005 0.062 0.1635 0.008
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Table 8- Mean of comparisons of main effects for important indicators of diversity in study of
mites species

Factors Simpson_1-D  Shannon_H Equitability_J (Peet) Menhinick Margalef
2021 0.6601a 1.0805b 0.8276a 0.4015a 0.6543b
Year
2022 0.6374a 1.246a 0.7364a 0.5999a 1.092a
North 0.6317a 1.0815b 0.8853a 0.350a 0.5443b
Region
South 0.6657a 1.245a 0.6786a 0.6514a 1.2022a

A3l e A3 0 Jlexsl a3 STl O3l ol s e ol BB wlie oy > glyls (sla Kl

S 313 DLt S Sma S s 53 8 e sln et s il s Ll Ol S Sl s

Jlw s Gl Gblis a8 5 Vs Jlw gy adlate 4 05ld g b oty il 3 Jlw i 1 6l
P48 Jl s Il ilaie 4y o maS 3 V600 Jlo s it sy LS e b iy il oliant] VY44
St 5 St 0O it el 5 Sy 3l (1 e GOt Ve Sl s s ailata Uy il olass]
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Table 9- Mean of comparisons of interaction effects of two way for important indicators of diversity in
study of mites species

Factors Simpson_1-D  Shannon_H  Equitability_J (Peet) = Menhinick Margalef
North 0.6250a 1.02c 0.9464a 0.3a 0.4343c
2021
South 0.6498a 1.141b 0.7087a 0.503a 0.8744b
North 0.6384a 1.143b 0.8242a 0.4a 0.6543bc
2022
South 0.6817a 1.349a 0.6485a 0.7998a 1.53a

A3l e A3 0 Jlexsl a3 STl O3l ol s e sl BB wline Gy glyls sla Sl

G Al oslinal Lol slaad e & 4 s 555 5l ALS 0L wlal a8 saai S sty o Jaly ) axdllas (5l

J'\ J,Ifjj'..v ‘;L:Lc g__,._:‘fb LA ;.JBQJ‘ cedls ;,Q“ )'\ JJYL E) uQ“ ("}ij )U\fu) dasiie Al Y &L&M.S}A gl.h‘uﬂ}»: Sldss ;.)Br.:jl

STV i il ol adl e 53 oS 5l 585 e polie 2,5 K 5o b ol slaad g w o ool 1 g

ngsyﬁ_wwﬂg Jsladge 53 (V0 Jsdz) diS s 1y Olas o wilsls Sl Ao s 0V Eaomme 53 5 o3 YUY
JS Ul Olsn 1 e 5 Szl b Sl oz e o o 5 1505 la (S5l ed Ot a4 Glaze 3L
ba e plas il e a0l e ol (sl S nie sla, S g BB 5 Ot 30 edens DL sl 3 T 5 (sl
GLaOls e ol o Sl i3580 100 s 5 e g s Gols (Sod L5 S5 b sl baadl e ol 53 48 (0L 0)

255 esbn (IS5 e (AL Sallse 4 bspe bl s b psn 5 Jil el pe ulal IO b sl 4 a5 L

Wy izmen i S 513 alS Glallses plo 4 Sl ol adlgo 20 b leb 53 Vb 5 St (St b 55 5 T
w8 3 ALS sallse plo 4 ol o allge (pnin b lemb 53 Vo 5 Cte (Sonen b stame S 5 ST U
Gt S b S 5 es ailse peS 5 Jsl adge op i b glaU s Geolaelaps sclerotarsus « 5 .07 IS2)

Rle 235 5 s adlge o min b la-b > Geolaelaps queenslandicus s Geolaelaps angustiscutatus

O JS8) s Bl SasS 4 5 Soap s S ez 5 ol adlge b bl s lawi S

Sl ok Ol Slio &S plaly baogi 85 bl gl ol slaadlsn 4w 53 o3 5 Jul adlse VL 350
.(Yousaf et al., 2018)

A GOl plul 45 bl S ol slaad e & 4o @ls -V 0 iy

Table 10- Results of principal components analysis of mites species according to plant hosts
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Plant hosts First component Second component
Orange 0.109 0.438
Tangerine -0.144 -0.118
Lemon 0.410 -0.211
Sweet Lemon -0.068 -0.146
Pomegranate 0.184 0.401
Fig 0.024 0.302
Medlar 0.378 -0.261
Damask rose 0.090 0.361
Peach 0.397 -0.249
Plum 0.301 0.333
Apricot 0.404 0.179
Apple -0.117 0.063
Almond -0.111 -0.059
Date palm 0.410 -0.211
Greengage -0.068 -0.146

Eigen value 4.85 3.65

Variance% 0.323 0.243
Cumulative variance% 0.323 0.567

13
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Biplot of species according plant hosts
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Figure 3- Biplot chart of mites species according to plant hosts
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Table 11- Results of principal components analysis of studying stations according to quantitative and
qualitative characteristic

Quantitative characteristic First Second Qualitati.ve. First Second
component component characteristic component component
Latitude 0.206 0.547 Soil texture -0.473 -0.559
Longitude -0.349 -0.384 Soil quality 0.446 0.450
Altitude -0.312 -0.455 Water quality 0.419 0.244
EC soil 0.404 -0.200 Organic fertilizer 0.534 0.313
EC water 0.394 -0.202 Chemical fertilizer 0.342 -0.572
TH (Total hard) water 0.343 -0.313 - - -
TA (Total alkalinity) water 0.351 -0.320 - - -
Tree age -0.304 0.191 - - -
The amount of soil organic matter -0.296 -0.169
Eigen value 5.13 2.34 Eigen value 2.35 1.20
Variance% 0.570 0.259 Variance% 0.470 0.241
Cumulative variance% 0.570 0.829 Cumulative variance% 0.470 0.711

Biplot of quantitative characteristics
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Figure 4- Biplot chart of scatter of studying stations according to quantitative characteristics

Jsladlye 53 Sl S5 0k polie 3,5 a0 5o b ol sl se s g sl Sl g (S Do s 3550 03

ol acdlge 53 O J3dom) S et 1 s it ol 51 A3 VY gmimn s 5 oo TV 5 8V/0 5 oy il 5
Sl e 5 Szl o Gls g il g 3 e g5 L S kS 5 TS 4 Glate lls a5 53 e VL
6u)§udg&ujgf,;uDM;QL;'@L:;w\.Jﬁsugﬁgéiﬂgﬁ:ﬁj&ﬁ%ﬂ;j&w;ﬁjsuat{

Al e s jaze pl (sl S 2k

Jsl adlge op i U gla=b s Istgah 3 5 Lyzangan 3 dLyzangan 2 glaelSal sls olis (0 I8 e sl ls sl

2348 s I Y s Gillas Ll 55 5 oS 5 T kS Sl o cal oS T 51 (S el cpl oS B S )3
5 dsl adlse Bl lIstgah 2 ol sl disl o o g ooy o S il ghyls (tizas Bls SUls Ol e Jlod ailaie
Dehkeir dstgah 1 (slaolins! pzmasn 213 0L St CodS L oV Saican 5 08 w315 500 055 S oKl 3 053
ol sl s ol &S ST Sl pl ks S 13 003 adlge o i b sleU 3 Haj Mohammadi 2 Sofla 2

Al o sl 358 3l eslizd pmen 5 Sbt CidS 1 g8 e 5 (0 S 5 ) Jds) e, St

Biplot of qualitative characteristics

®Rudbar
2 -
Istgah 2
= 1A )
c Dehkheir Sofla 4
e ° Soil quality
8 Dehkheir Sofla 1 Lyzangan 2
g o e Lyzangan 3
2 o
'c .
g L ar‘!l’é‘fertilizer
S Dehkheir Sofla 2
3 ® Textur Chenical fertilizer Istgah 3
Haj Mohammadi 2
-1
e Dehkheir Sofla 3
Istgah1 @
24
T T T T T
2 -1 0 1 2 3

First Component

S Ol s bl s gy 5 3550 oKyl ST M gL s sed —0 IS

16



(YF=1) 0800 Jlu 10 o5led o) alr : ol o i Sl aeasis asllad

Figure 5- Biplot chart of scatter of studying stations according to qualitative characteristics
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Abstract

Laelapid mites (Berlese 1892) are the most important predators of small arthropods and
nematodes in terrestrial habitats. This study was conducted to identify the fauna and biodiversity
of soil mites of the Laelapid mites in different habitats of the northern and southern gardens of
the Darab region in 2021 and 2022. A total of 516 specimens belonging to 8 species of 3 genus
and 2 subfamilies of the Laelapid mites and from 15 plant hosts in two replications were collected
and identified and biodiversity indices were determined in them. The highest frequency of mites
collected in the northern and southern fruit orchards in 2021 and 2022 belonged to the
pomegranate tree with 134 specimens. By examining the biodiversity indices in the 8 studied
species, in general, the highest coefficients of Simpson, Shanon_H, Menhinck and Margalef were
observed in the southern region in 2022 and the highest peet coefficient was observed in the
northern region in 2021. The highest relative frequency of mites in the northern and southern
regions in 2021 belonged to the species Gaeolaelaps minor. In 2022, in the northern region, the
highest relative frequency of mites was attributed to Gaeolaelaps aculifer and Gaeolaelaps
queenslandicus species and in the southern region it was attributed to Gaeolaelaps
queenslandicus species.
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