olide i Oldow  avass aldial IR PE PR W RN INT LN
(a3 — o) YOA-YEPA LLS

OF1_110) AFAY Jlo oY ooled © dl www.entomologicalresearch.ir
- . . G) o "

25 S0y Sb mal g Jlslu 5 fn) (S O s Ol S
S aidlate 3, sla K

"o OLLE o pznn iz ST 5y S 5l

Ol o235 o uilid 8 0Kl (g UK 05,5 Lkl -
25 DL esde a5 o8 (gl 05,8 Liils =Y

S PRt PSS PP KL CRNCE I S JUNK SR SRR

oS>

Gl 3 Sb 0585 Sl el Dk (S g r sASel Sleslinl b ey (S0 A el ol 0o

Sl 5 bl Gla S5y anslie .23 S 513 ) 3550 S0 e K 55 Jle Yo 500 00 @ i b S
Bl S G 0 e 53 058 Gl 5 oS5 S ol 5l O b s ey SO e ol e
505l p baaxls bl Ol ) Obe Bl b O s 5 Ll (B (615 e OVl e sis Sbe el ol ol
L;La::;)sw.w\m!:.uud{}}duﬁ MJ)'J\JM}Uuaw;;'))\wdﬁvs}gdg)uéu
Sl Gaios o) @l el sty (S 335 65 il i 2L 335 4 b e s pite ool Jlis o 508 2S00 (gla e
el 5o el sl S Ll ol ea g Jl Yo b o Us s e S O e el Dlele a8l Ll o

el 0390 bl 5 635 b= 3 Lgy 55k a4 Ol IS L 0 Sk
PSS Em Sl L 5 55 (et L b Sle mel g ) (SS s 1E RIS bl

4o dle
I, (Kalisz & Powell, 2000; Bautista ez al., 2009) o Lo ¥ 5| Ao o3Il L J“Lmr...,.glf)\ S sy Sk
Bertrand & Lumaret, 1992; Morén-Rios & Huerta-Lwanga, ) BoEEy) sl s Dls g e C)i\ Lpd e ‘_}»Lﬂ
Aquino ef al., 2008; Battigelli er al., ) I slge 035 e b OLLS sl agr 2l ole s3laslsT (2006
33 ungt};,a O gzean | dﬂ 5 e e OLT .l oo (1994; Morén-Rios & Huerta-Lwanga, 2006
Aquino et al., 2008; Battigelli et al., 1994; Kalisz & ) Loles o0 by 505 5 oSl asSl ij‘f oo
Sl by Sk Lo g SSE ) slge 5 S 5N 0us 5 > (Powell, 2000; Morén-Rios & Huerta-Lwanga, 2006

Bengtsson et al., 1997; Bertrand & Lumaret, 1992; ) <. < S s pole 5 5 4 sl

kartooli58 @profs.semnan.ac.ir : S 5 ;S Sy daly oy 5 ¥

QVANG) i i ndy gl = (AN TN0) alie il )6

&

V)0 subisdio puhia oilEdal cavadidsliling



e S 050 Sle mal g Sl 5 e (S0 Dde 5l S O Ken g 5I5 Jg S

05 Jseme L W eees (Mordén-Rios & Huerta-Lwanga, 2006; Tsukamoto & Sabang, 2005
©oggr a8 QLS 5 b s Ol pedle (olhs Ul 5 B (K i Sk aily st 5S)
.(Lavelle et al., 2006; Brévault et al., 2007) ol axasly 55 S Ol ol Slsl 3 5 a3 &

Sl B 3 ol Coaal sy (Sb O gn o ied g5 RIS S Sl epad asiia ot Slides
5 ,5e LU Cod Slda 058 Sk el (Barros er al., 2003) 5505 St o128 s 53 ags SN S
(S ol e Sl el S s ol e e b K Slles (Lavelle, 1996) dixea 0Ll Clé
5Ol a5 St (S Sl JTslse Jltie 5 oS5 86 0T daly 45 Wl S S5 5 plbers
spdien e OUT a3 g5 5 LE shy oS15 (alshy S mlr i 4 ulg 3 S Cud Sl cugb,
.(Pontégnie et al., 2005; Negrete-Yankelevich et al., 2007)

o o S e Sy B Ul e el (K e il e S 345 lallas
Llosgod gy S 053y Sl malyzr ) £55 5 (S5 L S Sue S 5 el 5 (53w
Slhes @l ol i1 Ll (Bengtsson ef al., 1997; Theenhaus & Schaefer, 1995; Saint-Germain et al., 2005)
L 05ty Sbe el e ¥k bl aul b addlas cpl il sdd by eSS Ol 5 sy 2K e
WS oss elanl 5o Dl A8 e s LSS Sl e JW T B0 S by LSS0 Sl e C)a.wj
Sl aS oS 5 Jagre s S5 s glaise s sl b s e 5 LE a g glaatls

358 o aslie dald K by ol oy izes St S S 51 Ssline Sl o

L S,y 93l

Cov sl Ko 58S Jled S e s 5l i 5 ol e asdlas ) 4 adhie Slasuie
2 30T YT N0 GOV Y XY bl b o3 siomn s (sl Slelisyl 55 @315 (g0 OS5 s e
Wl 0 Ll 1YAL JL Ol 5 5lgs 3 FFYY XY LTS Y Y

Vo0 L0l Ol s oS s Hlex (S Sl s Jlal 5 0ULE 3 SGS w5 s S K 5l
Lol 51 oS e (b (oo ¢ 5SSl 5ge 5 (6ols e 0Ly 31 L Yo 10 5 JLe V0 ) (JLa
ool el ok LT STl Yo 510 O v O e cpsbie b lantl 4 Coiie (Gla e E Ol 5 43S
ot Bt U 5 Jld e s 5 ol s S a1 0L LB i Sl s
S olarl cgr) a5l S ol dols Bl 23l b o(Olndly) S 5 5 S g5 casls o pes
L3 g s = o) 0L Shls e Slgx a5 Sl Sl 50 S il s s (IS 86 Llse ule 5y,
ez (ol Lol 5 5 (S0L Ole 5 (LS s S w038 B 458) Ll plo o8 el S5 05Y
S 0SS

e S opp S UK 53 o gl s el 035 100 350 53 5 B b s e
s o3lizul Timberjack 450 C =1 sladle 5 TAF 5l axidS 53 6 o35 (S ¢ slaydSal Sl eslinal L

RGP WP RIS d)J}_-)J °3)-’rbja"~‘\c dh;)i}j@w el



(TA-110) YA Jlo o o)l O A oo i Sl aeass asldoas

adllas 550 (U js liasein =) Il

Table 1. Characteristics of studied trails

Parcel number

Skid trails Esl:;i::i‘?s g‘::;n Trail;nl)e ngth D;;tmﬁ:t Series name
New Old
5-year trail 1567 m 404 m Haftkhal 2 Mouzisa 4 9 9
10-year trail 1418 m 663 m 7 2 4 69
15-year trail 1400 m 644 m 7 2 9 73
20-year trail 1160 m 403 m 7 5 42 51

Yol Jolsh 53 5 el Shlegy GPS ol jenty e ja ol o clin (gl s (5381 5y 16015 p5e8 S5
L& s b sks Google Earth Plus Sl5le s 5l esliial b g A 25 A8 e b yalel 5 0
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Table 2- The abundance (total number of individuals) and total biomass (g m™) and also
the percentage of each taxon in all quadrates
Macrofatna taxa Abundance Biomass
N. Percent gm? Percent

Millipedes (Diplopoda) 342 35.8 95.9 18.5
Snails and slugs (Gastropoda) 163 17.1 1334 25.7
Ants (Formicidae) 96 10 29 0.6
Earth worms (Lumbricidae) 89 9.3 191.1 36.8
Centipedes (Chilopoda) 86 9 26.5 5.1
Coleoptera (Beetles) 68 7.1 5.8 1.1
Woodlice (Isopoda) 64 6.7 27.6 53
Spiders (Aenea) 32 33 10.1 2
Other taxa 16 1.7 25.4 4.9
Total 956 100 518.7 100
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Table 3- Mean comparison of total biomass, density, number of taxa and abundance of
macrofauna among skid trails with different age

S-year trail 10-year trail 15-year trail 20-year trail
Total biomass 7.6342.7° 1131419 89.11 38" 1228 #3.6 "
Density 5208 £11.7° 22292 #32.7° 91.67+13.0° 10139 £19.5°
Number of taxa 51121.1° 9.11 +0.7° 722409 % 8.67 £1.0°
Abundance 8.11420° 3533 45.2° 14.67 2.1 1933 24.0°

s Means with similar letters in each row, have no statistical significant difference (P<0.05, Duncan)
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Table 4- Mean comparison of total biomass, density, number of taxa and abundance of macrofauna between
different trails with their adjacent control forest

S-year trail 10-year trail 15-year trail 20-year trail
Control trail Control trail Control trail Control trail
Total biomass 11.9+0.7% 7.642.7"% 139 +1.7% 113+19% 129427 11.9+38" 13.6439° 123436
Density 20424235%  521117° 131344527 22294327% 179245167 917130  187.7#413% 10144195 °
Number of taxa 153409 % 52£1.1° 100432 9.3+0.9% 10012 8.0+1.1% 103409 % 8.8+1.0"
Abundance 320+3.8"° 8.1+18° 20.7 6.9 ° 35345.1° 323#113° 147+2.1° 320+7.1° 193440

* Means with similar letters in each row, have no statistical significant difference
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Fig. 2- Mean comparison of total biomass of macrofauna among different traffic levels and control forest
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Fig. 5- Mean comparison of abundance of macrofauna among different traffic levels and control forest

Lol Jldie L3 ae 4w Ogzman bl «(df =¥ P=+/VAQ F= V/598) 315 OUES (5ol jme Dl ax ST, 505
s o QLIS 1y amlie ol i O Jsdor 2235 515 (bl alin 550 dald JSr 5 SouSy L s arlone s s

lisen s b (L s Oles )3 O grmas el 5 0 5LS & S JEL gl sl asls b:g"\':“ mylia =0 J g

Table 5- Mean comparison of Margalef’s richness, Shannon’s biodiversity and Simpson’s dominance indices
among trails with different age

Indices 5-year trail 10-year trail 15-year trail 20-year trail Control forests
Shannon’s biodiversity 1.23£03° 1.70£0.1.* 172402 1.8620.1° 2.05£0.1°
Margalef’s richness 1.84£0.4 ° 242¢02% 2.47£03 2.66£0.2 % 323:03°
Simpson’s dominance 0.43£0.11° 0.27+0,03 *° 0.25£0.05° 0.20£0.02° 0.1840.03 °

* Means with similar letters in each row, have no statistical significant difference
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Abstract

In this study, the effect of ground based skidding using rubber-tired skidder in changing the soil
fauna associations of surface of skid trails with the age of 5, 10, 15 and 20 years were investigated
in Hyrcanian Forests, north of Iran. Comparison of structural features and biological indices of soil
macro-invertebrate communities living on trails showed extreme decreasing of density, number of
taxa, and abundance of macrofauna in 5-year trail. Total biomass of macrofauna had not significant
difference; but 5-year trail showed lowest mean value. Shannon’s biodiversity and Margalef’s
richness indices also had minimum mean value in 5-year-and maximum in 20-year trail and control
forest respectively. Moreover, comparison among traffic segments showed a minimum mean value
of these variables related to high traffic and maximum to low traffic segments. The results of
current publication demonstrated severe impacts of skidder on soil invertebrate communities on
trails surface even until 20 years. But induced impacts at macrofauna communities was actively
improving and recovering during times.
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