oz dnugi g g (ohegh - (sele delilad
(OYF) FYV-YAF axio F o lods F ol

byl s 50 S,y 5 S Oghgse OLLdy (fum § 05 et 03 G348 1B 5 @308 Sl S
Sl bl gl K 5 il SIS g5

Fasdel Loy 5T IL Ol e dome T 0 sage B 5l

U‘)‘i‘ L<=>L_| L<=>L_| om\é Léj)}us e.,l.(..f;..:\b chL;.- rjl& J...fi:)‘ Ljaﬂln‘:l)ls Ls‘)"":“-’\: -\
U‘Ji‘ L<=>L_| L<=>L_| om\b Léj)}u.s oISl chL}; r}lﬁ Ojjf t.)l.iﬁl.:...u\ -y
U‘)‘i‘ L<=>L_| L<=>L_| om\b Léj)}u.s e.,l.(..f;..:\b t.u_(..lv]:.hg o); t.)l.iﬁl.:...u\ -y

Q\ﬂ\ L.SJSJ@.Z LJJSJ@«:D am‘b (.ijm\b CLJ oISl cé)\.,lx_?ja LSJ:S" szx.;‘..:\é -¢

VAN oy TV L/Y0 123l

s LS

sl o3 Ghli-ads w5 gladas 5 gade Glajarls QLS s SBda b ey

S aab 3 (gl g gad A el Cilisee 318558 Ll 5 s SN 5 S 0485 50
b a o zmen A ebel (pgr 5 Jled) GUlar g 5o 0 5 VL 5 ke ol
Jsb b € saddas dr s (Ao p3 00 31 iy 500=Y0 (Y0 31 2aS) Calises o aib 4w ol
5 by danl) Wseiles a b 53 (ol paised S e aw dd esly ot adb e s e Ve suus
VoG 5l S 65 s S Wed SOl phised S a SLBL s s e (L
B s eals 53 5 n cad s o S, 5 S gladged ol&iulesl j5 il Cils 5 (g e ol
e 5 Bl S Gus Ol S S sls UL mls g ol OF 3 s e O s5e OLLAL
Lo el Pl el cals S (1 i gad s A Gl e s bas 053550 S L
Ao ,ys YO j\j;‘s%.;‘@ogﬂ‘gmuu);ﬁjoj;u@;:)m.w\a;)\;w&uu;\,
5 b g 0 ulle 52 AL GlE 5 s 0L g s Sl o SR S Y s

LBl S g e Sl Ve Ges 3 ol pme saba 5o i SN s e

SIS s ($3ds 8 5 3l e yaxls (o ST 55 QLA (g ads” slaoly

Email: m.heidari@ilam.ac.ir i s ok 35 ¥

A%



¥ oo,leds F ale (Ko dawgd g il iyl — (sole dolilad

e Slgzr Sl o)l 50 2l 52 45) ($3ds 8 Sla e s
G 5 S las (wdn G e Jbs S
.(Magurran, 1988) “ol (1S o $5,m ou &
|y el 53 S31S O yoas b Lol 5les S ol
w5 gladas Sl ol s3aS 6s S amlis KU L
oS 3 LS LS K Ol g Al 5 e Sl
Motamedi and Souri, ) Ll s ol 55551
s kasOlil ks (§w sbadde Jle 5 5bas (2016
Jde 035 L 5 ol gl6 S g5 L AL wilsr
Gl 5 p s b el Sl el e S
Magurran, 1988;) <l <l L 5 YU slo S
DAL 5 i 505 S .(Pielou, 1975
Sglite placaS 5 hls &S o3 g e laelKin
058550 0585,Sbe 5l el oy Dols s 50 (2 g 52
4 Osby3e (Barrios, 2007) ol Osb5 S
S osd e BB (S Sy e 5l a8
Sl o e 93 LS = ) Ll O Jsb 331l
S Sbsrse 5 solw (Brevault et al., 2007)
R e D
3 Bt ST o3 15 (63 pay pamein 5 age A8 ol
Matthew et al., 2011; ) o3 S cli) ooy laas
-4 4 (Speight et al., 2008; Hattenschwiler, 2005
bl 25 b (ALS S S5 ol

Ll 138,56 (Bokhorsta ef al., 2017) S\
S ) f 55 5 CBli g slaacr 5 S
g i Jed ) IS s el 5 el
Kraftetal.,) ol s 755 5 Lo v 51 gl
gl b ible Ole 5o (IS ¢ 55 o) (2011
L oamel Sl 45,8 45 das OLis Ll 55 oo caliss
SRS SR Lewd odii g 5 ek e )Ll
Condit et al., 2002; Shmida and Wilson, ) s 52 e

YYA

4ndle
e 0> GMIS fabse SO s § S Sl
Sl 8 cmbe atls Olpsa 5 ep ol
[ I I AR e
Rocchini et al.,) ol a5 3,50 ol Sl
S Osmed (s g5 S LA ol Lble (2017
Dl g m el P oS5 g 0313
(S35 gl s ol Sl ks Slex sl s e
g5 S s s s gl it A6 4 5L
Margules and ) das o 0L 15 gzl 5o
& .a)ﬂj .(Worm et al., 2006 Pressey, 2000
3300w oS (gHled ju) Slde Oldalin I 2
Dl st e Sl (Sas (esp s
355 55 555m Ol 5 s SRalil Jod 5l SIS
©3date gla 5y, ol oL «(Rocchini et al., 2017)
el ol slglg o0 Glatash s 2Ll Gle
ode slayartls Jals ba iy ol 5l edes 63,5 53
5 (g5 5 S Lo gbgarls LS 5D
Sl s Jde | 5D gsae o sla el
A el (@S Gl 5 a6 oo sl S
E55 sop paen SRS S Sde 058 5
5 Ll Glls plaS o o8 dnes s mel (e
-t la el OO s 3 ol (ol
-35S ol slaes S 3550 3 s, lS (sade sl
el Jbe ol (Ejtehadi ef al., 2009) ol Ls
slas S 4 (Shannon and Weaner, 1963) o sl
Sl S0 s iy oeal OlaS
slas S (Simpson, 1949) O s 2Ll
s ol soorl Sl Al iy Coeal eses
et 3 L IS s 655 s
IS S el 025 sl LSS sla
S eslizal JSia ol e gl oKee bl



o iz gs‘gl)f?‘)"e me.m 0 S)MN 9 S Q9§5}n ulJlJM ey EFS xS O Lg..s..\.cﬂ.é 9 (§Os Lgl.‘bua:}L'.’.\ 6_3.|)l5

5 bl Wl o e Sl L b o bl
ale b «(Heydari et al., 2014) oLl ole g
Pourreza et al., 2014; ) o\&iu 5, <o 55 5 V¥t
o SKasl 53U sl 5 (Heydari et al., 2017
(Valadi ef al., 2017) bl sls [Sr 51465 ¢ 55
o By 3 (s ctl sl bl ol las
s oo Slagals s 1Sas e i
Coge S Gaid S 04855 § 5 G2 S
SLE s R Bk el @K
S Osboze pad 3o b 5 Sde laarla
03 ol Sl 4 Sy s IS s
&35 sl 5 ol gl jarls LIS G
03 S O g5 2l sl Sl -

sl 0l oy il 31 S g5 bl

LSy, 930

o g0 Wl

B8 L LS Mo Colae b sy 5,550 o8,
aikw 5 (Quercus brantii Lindl. ) sl Ll
S et oS 0l Wl i M 5 s S
POl Ol e 53 (06 otile sddc bl dilats
SATE N YV LU ae Uk s aikee ol ol
LA AN o s o U I SRR ST A
S8 e YY0e LYo Ly da.d)'\ CL’:)U Sl
wre s Jed LI aals g glls adaie ol syl
(st 2oy Al Sl s () S8
Sde SVsb bl slaesls 5 eds slal e
bl oKl o 5SGs s 5 (\YAE B OVYVA)
= s 0Y SUL S o g2e oS sl 0L (D)
a5 WVl Ol = am s g 5 o 5y

{(Fathizadeh et al., 2017) 4L . 5| S sl

Yva

Sebastian ) a3 Ks dile slaey S (sl S &
Axmacher and Fiedler, ) a4l et al., 2005
Li1S (Smith et al., 2014) Laex 5 5 (2009
Lo o S gLl il b 5160 S ¢ 55 o Lles S
3855 55 eop b Zou (2014) Al e sl
Coleoptera: ) ;S glacku s Jolo ol ox
Lepidoptera: ) o o555 sladly,, 5 (Carabidae
Cos K> 5 S Jazme K 5 (Geometridae
LoosS 55 2 58 &S dewy o ol 4 sl
2ol SRl e S B sbe gl Sl
Koehler (1999) L.y e.x.irb.gl o5 el
s S 058 p55 5 Sl A iy
Ll 3 (2015) O,Kan 5 Mayvan .l 138 56
VST s g SR Sl s sleaY s S
s Khodashenas .55 545 3S Ol 5= 3l
e g5 Sl asp 53 2012) O iSes
Gl b lapren S1 s S Dl e
5 LS gie ladlin gl Sisand 5 Six
Cloty Gble al s g5 lisls 0L Ol
O 5 Duhour .ol b (oSt o8l Ll 5
S el Slilp 4, e ) n L (2009)
O o8 ss 53 s Opls g0 &8 o Ol S=
s sbaelliy 5, Ko 5l md (guls ime s sbar |
G o 31 L Lol g5l ples Lol 30 ls (5l 2
Loooonl O sS Gom Sl glas 5 wdn
L Ol s et g5 ol Lbli eyl 4 ax g
3 oy Glp s e lajasls gl eslid
~ e Sl bt ST G581 Cans s aslie
S b mle Glaas e o 2 pde a8
Barnes et al., 1998; ) ol a3 S5 3 ax 55 5,40
5 KK slapianw S| s (Kolongo et al., 2006

i..\-:.ﬂ‘) BE d‘ji‘ uJ,O BE) w;b LSLAA‘}SAZ.Z‘) &;Jﬁ



¥ oo,leds F ale (Ko dawgd g il iyl — (sole dolilad

IPWNN

WHWN

BN

N

THN

PN

o 2o dlae oldlae Caadse ) IS
Figure 1. Geographical location of the study area
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Table 1. List of soil mesofauna (arthropods) in the study area

azusly IPHES &8
Order Family Species

Collembola Entomobryidae Pseudosinella octopunctata Borner

Collembola Isotomidae Folsomides marchicus (Frenzel)

Collembola Neelidae Neelus murinus Folsom
Mesostigmata Macrochelidae Macrocheles glaber (Miiller)
Mesostigmata Laclapidae Gaeolaelaps aculeifer (Canestrini)

Oribatida Oppiidae Ramusella sp.

Pseudoscorpiones Neobisiidae Acanthocreagris iranica Beier
Centipede Dignathodontidae Henia sp.
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Table 2. The effect of sampling depth, aspect, elevation, slope, and their interaction on Shannon

Wiener diversity, Margalef richness, and Pielou evenness (Significant p-values at p<0.05 are indicated
using underline)

AL S AL sl A3 05 s C L
Pielou evenness Margalef richness Shannon diversity o
i i i Source of variation
Sig. F Sig. F Sig. F
e
0.0002 1396  0.0001 23.78 0.0007 75.11
Depth
0.0001  15.15  0.0001 84.36 0.0044 26.8 ©
Aspect
L, 3ol
0.0001 1237  0.0001 9.91 0.0001 9111 2 g S
Elevation
0.0024  6.16 0.0001 10.18 0.0001 36.15 T
Slope
. ‘ - -
02360  1.41 0.2691 1.23 0.2691 23.10 TR
Depth x Aspect
bl x
0.0502  3.02  0.0004 8.06 0.0001  41.90 CEres
Depth x Elevation
0.6561 0.42 0.1915 1.66 0.0193 4.00 e
Depth x Slope
U x g
0.0001 1205  0.0001 12.78 0.0360 3.36 Coor e
Aspect x Elevation
0.6585  0.42 0.0348 3.40 0.1599 1.85 RS
Aspect X Slope
;,?-'3 X CUSJ\
03608  1.09 0.0028 4.14 0.3378 1.14 T
Elevation x Slope
U X g X
0.0052 536  0.8208 0.20 0.8402 0.17 Cromem o
Aspect x Elevation x Depth
0.0020 638 0.0001 19.52 0.0001 12.37 T e o
Aspect x Slope x Depth
[ [P -
0.0749 215  0.0348 2.57 0. 1255 1.82 S
Aspect x Slope x Elevation
s P} l 3
0.0014 326  0.0001 6.85 0.0001 5.66 S C S

Aspect x Slope x Elevation x Depth
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Figure 2. Comparison of soil mesufauna diversity, richness and evenness (mean + SE) between
elevation and slope classes for two aspects (north and south) at sampling depth litter (1) and 10 cm (2).
Means with the same letters are not significantly different between elevation classes and each slope

class based on Duncan's
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Figure 3. Differences in soil mesufauna diversity, richness and evenness (mean + SE) between the two
soils depths for each elevation range and each slope.
(*p< 0.05 and **p < 0.01; ns = no significant)
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Table 3. Results of fitting of litter mesofauna data with studied models of frequency distribution
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Figiure 4. Species abundance —ranking of litter mesofauna in low land- south aspect (right) and middle
land- north aspect (left)
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Table 4. Results of fitting of soil mesofauna data with studied models of frequency distribution.
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Figure 5. Species abundance —ranking curve of soil mesofauna in high land- north aspect (right) and
low land- south aspect (left)
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Abstract

This study aimed to determine the efficiency of numerical and parametrical indices to evaluate
biodiversity of soil and litter mesofauna in different physiographic positions. Sampling was conducted
in three height classes above sea level (low land, middele land and high land) and two aspects (north
and south). Also, in each altitude class, three different slope classes (less than 25%, 50-25% and more
than 50%) were determined. Three transects of about 100 m were established in each of the slope classes.
Three sample points were located along each transect. Around the center of each sample point, a litter
layer and a soil sample to a depth of 10 cm speratly were taken. In the laboratory, soil and litter samples
were placed inside a Berlese funnel to bring out arthropods mesofauna. The results showed that soil
mesufauna Shannon—Wiener's diversity, Pieclou's evenness and Margalef's richness indices, were
significantly affected by aspect, elevation, sampling depth and their interactions. Along the northern
aspect and in the litter layer, the highest Shannon—Wiener's diversity index was observed in middle land
and slpoe < 25 percentage. In both slope-faces, soil mesufauna Margalef's and Shannon—Wiener's
indices were higher in the litter layer and decreased significantly at a depth of 10 cm.
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