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Table 1. Analysis of variance of the effects of skidding directions and number of traffic in Seedlings density and root

volume of established seedlings
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Figure 1. Comparison of traffic levels in relation to the density of established seedlings in Uphill and downbhill
skidding directions. Unnamed latin letters indicate a significant difference of averages at the 95% probability level
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Figure 2 . Comparison of the levels of traffic in relation to the root volume of established seedlings in uphill and
downhill skidding directions. Unname latin letters igdéqii'te tlhe slignificance of the difference in meanings at 95%
probability leve


http://dx.doi.org/10.29252/ifej.7.14.22
https://dor.isc.ac/dor/20.1001.1.24237140.1398.7.14.4.8
http://ifej.sanru.ac.ir/article-1-190-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-20 ]

[ DOR: 20.1001.1.24237140.1398.7.14.4.8 ]

[ DOI: 10.29252/ifgj.7.14.22 ]

\td b Glanion il Candg g SB (59,08 5 dS0e lacas ¢ Sl 235 Jase Cuwj @l

9 )0 b jho (lages 1 S (ogasa (g 59y Sl 25
Bos g oy )l pieS sl o > (gt il Yo B
Dsze doyn 0 eSS slbd maw gy Sl Yo U Y-
0J9 S9y HSo Cax g 335 s Jlie S Ll S
son e sbges | S me p» SBgpl opase

{V Jgi) 2ol hae

CPPRe 09 B9y SR Saa g 25 F
S g2l
M 5 (AS0g ua Sl 4 byye polie v 5 435
Srolo Vo B+ Bos 0 SB o plb ogaze oy 52205
S ol B bl wd b gme o 0 S slbs maw o
Siss Sl o xe (g yio Bl Yo LYY 5 Ve BV slagos

_ _ sl pogae (g p (IS O Caz 9335 3 S by 4355 Y Jode
Table 2. Analysis of variance of the effect of the number of traffic and skidding direction on bulk density
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Figure 3. Comparison of the soil bulk density and the number of skidder traffic in skidding to the uphill with the
Duncan test. Latin letters are unnamed with a significant marker at each depth of 95% probability
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Figure 4. Comparison of the soil bulk density and the number of skidder traffic in skidding to the downhill with the
Duncan test. Latin letters are unnamed with a significant marker at each depth of 95% probability

Op i 9 S o0 dgdote S )3 Ay dawgi g Jlgdady)
o9 9 H8lee Bl SB Bae gyt Blu Yo b (S pt5
I laly 558 Ges cnl U bl ady) Sl o3b; w2
3 el s (1Y) spie Sl (gl
Omb g Vb & LiSog Cap Sl & s (i Buiod
Lol i by e S e 10 Jlog dlawi g5y dlold
Spane jd sl Hldtel gl g W15 50 205 sl il
P 0y G o4 g LS bbb WSoe
SB (5588 g paSwl joe Jl p iSo sbcws
ol o 5 i oz J 5 Bl il o Jlos 2y
YU & S s 0 a8 s (pla ol ond oS
@ Gl S9580 piSwl Sbogyz g FaS b yaSl ¢S
Csr @es Sy Gyl oloj 5 S e )y SB e
Sopdid g 00,8 WA |y Joe cpl 205 ladd &S 24 o
515 Slsad eyl gl b & e e yide S
S e slacas a5 o i 3dss oyl gl (VoY)
Sl Ll el ady) g 9y omb s YL
b s adyy po> 1k &S @glas pl byl o me
A9 ) Gl b @ GSor car » (Slpai))
@ byrpe ddy) o (e g Mbie Vb 4 SS0g
dpp dg (35) ald aope ) 4 ol
e Ol Slioe GRIBI35 50N )b ey s
3 e 435 2l Ll L g 39 yieS Lo Jlos iy
20,5 law pl e oo diwlS ol 4 ddy e LY.
Fobar g 48k (0 L VB s Vb & ) Car 53 Sl
Joss a4 gpl egase bjy pil@l cle 4 ol
omb 4 gy Caa g b ald g ady) e
b Jlg ddoy poe 1 b il HU VY oo olaws &S’ Slej
oledd dlas ol 4 gy Cas j0 KAl L b als

ol VL i & 429 b S oYIpile (55 K4,

o 02 zep PR SKow o)y o e 4
Dadie o b egase iy lalEl g SB (53,8
Clanes p sl SB (S5d Clogad ) s
ol sl ISt e dlise gladlS b
bl b Sl aos il gy Sl o sdos
Caa 90 0 Sl 20y olaed Jelse Wb cov &S
SB (Sopid olie g omb @ gy g Vb 4 g) S0
doJlog (o5 Cundy 285 JLE awyp )90 205 o0 )8
9 (Slgvade) o) aday o> 5 Jlo (3455) o815 Jols
Bble 5 S0 oy 1 ol jogaze (i
Sobgme Clyes (K> b aoye) jaSl 235 (9
P Jks w$S15 iy oS 0 Ll gl aed e ol |,
pAS g ()35 03550 Cuwd Judody (325 yao) dald il

b slb pogase 035 (2y%S 58 5 2,k 3529 o 2 935
e bl o cwlie ol 3 b g g ail
oS5 e roie 38 OSI gel @l ez eh LAD Hiies
b iSon @l » by ald olbd p» 1) Jl
Jlg dlasy o ieS 0ld lis 20,5 5L Ve Sls Y Bl
B i el 000 20,5 VY 5l i b dS s (sl yums )
Oy g b yitms oUlg bl GaSul g s oyl
wegaswe (yig 35 dlai il Loy 1) Slevady,
Wb e il Gasa bl slaws 5 ol e sl
S9y b b S sl e j0 Yl yuble 2oy
5 aLbiS Glidsy gls a8 o) S (58 Oluogas
SB (S5 Oluogas Jlo Vo dgde 5l ey a8 0l oL
Cuol 0Mi a0y JolS jobody 5o a8l 205 (glo o o
oegae iy oRlPl g SB (52,08 iz (V)
g o3y puals S e 5 Cugby (e sl


http://dx.doi.org/10.29252/ifej.7.14.22
https://dor.isc.ac/dor/20.1001.1.24237140.1398.7.14.4.8
http://ifej.sanru.ac.ir/article-1-190-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-20 ]

[ DOR: 20.1001.1.24237140.1398.7.14.4.8 ]

[ DOI: 10.29252/if€}.7.14.22 ]

YA b Glanion il Candg g SB (59,08 5 dS0e lacas ¢ Sl 235 Jase Cuwj @l

20,5 w1l cow S Sopuid e a8 g0 bl
ol oliee a5l cglate bylyd 4y ds g b calisee bl )
5l cglate g o 4565 £95 9 S Loyl b ¢ punno i
35 St e Shegh ol o ekl Cunsty
29 Vb g) (LiSog Caa 93 50 phSl 235 ol
sl pogase (i GiIEl g (53088 59y 2 ol &
4 gy Caa 50 30,5 daw e cpl g wanl LIS 50 S
Ve Sl oml 4 gy caa 9 )L Y She IV
pegate (i 35 ol (ll L) wiSls b
ol dgdme o Jlog Sladauisy ¢ ardly Liuliél SB gl
il 5 355 o0 dwls S (glagos )3 Ay dnwgs I
Sl wios ol alply Bl o bl a4 bl
awlS e ol gl sy I Lol sid yaiwe
culle (Sl S b 38> (b iz 25de
Sl slang jl Sole (K2 (LiSogr (sl
Sy iSosr Slles (535000 Sl
S > ol il Jlo Suid gl g 0ad Sk
Slles (iSogr Glajpme 4 Cond calie aylj 9
3 e ool el 4 gy slajpme S > (S Og
pogle & St (3)lge Sl gy JI Mo Jobo Sl
@) obpoye sbanie Gl SB (53,08 als

Sy oo JBlis

) 1248 9 S5
9 $ilaS hjgely CliiS S50 pyiee sl
5 b glie (i pyizee hlSen (o35l (b @lie
Sbpoge g (oo CS 3 prme GlSen 5 Copde |
Al 6 )en 3a85 onl slpl Jolpe ) & w02

wegae ojg Yl 4 SB TS 2y wb e
)b Sldap 3o S0 oliixe s b &S wwy ,pls
w3 OB bl 5 (S e &l ()
by g g o pll "j Py S0 sl e
)l e )])J;.u»] Cow WDy ujl) Sldes
sidlS ol g 03,8 Cuis 1) SB (350 b g 0nds b Jls
Oladss led Gaios cpl WS o Gl 1y Jd o515
sy ) ogase g gSlis &S ol Ll (VYY) ausis
Ojg e dgde Jidm 25 dpp g o g, addl
ol 4l b e il gpeS il L SB jpaase
@ Sape SB Jol bges g 3l p5U i (e sle
Yog Ve sbages 13 g ey o 363 ogace (1jg S
O @l DS e 5l S @b b 8 e sle
L yuuSal 23,5 i oS abylis L8 Sllllas wile ados
oz 9> o ol egase iy GlEl sl
(FVe) 235 Jlo 0515 (il cuw g 0bd ASCg
4SSl e 235 slaar gk cpl 0 e sl &S
&S oy wad o i il o Sl b il (ly
ollidl cde 4y duy o 5L VO BYY G Gis a4 20y dlass
s bl () Sl ol SB ogate i
i ldie plo lwy ol pbol clidsd )3 g oo
Lo (00) 235 b VY 1 S (53,8 pShas 5335 Sl
s (V)DL VAL 235 (Sl sl jacdgs US98 S 5
)45‘» W.:BM).) =Y. 9—\‘ N cc.]aw)ﬁ..w).) )Q(wy
)l{ AR 9 AN F Lg[mn))“ 2 ]) Lg)mllo uo9.a.’>u U)9
Jolse @y Wlgr o 20,5 dlaws 3 cglas opl L(VY) L5)8 Lo
22k e (V) S Gedle gy der I ke
Alpee (0] 25 baye aope cud 5 JSny


http://dx.doi.org/10.29252/ifej.7.14.22
https://dor.isc.ac/dor/20.1001.1.24237140.1398.7.14.4.8
http://ifej.sanru.ac.ir/article-1-190-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-20 ]

[ DOR: 20.1001.1.24237140.1398.7.14.4.8 ]

[ DOI: 10.29252/if€}.7.14.22 ]

ya ARV uLuuA) 9 ).uL\ /¥ a)lx.uf} /rv.o.lb JL.) L)I))‘ Lglm L&>/ J.:L.mfy

&l

1. Ampoorter, E., L. Van Nevel, B. De Vos, M. Hermy and K. Verheyen. 2010. Assessing the effects of

initial soil characteristics, machine mass and traffic intensity on forest soil compaction. Forest

Ecology and Management, 260: 1664-1676.

Anonymous. 2002. Forestry plan Dehmyan series1 (In Persian).

Ariya, H., N. Rafatnia, A. Najafi, H. Habashi and N. Gilanipour. 2011. Comparison of soil

compaction the two-classes of longitudinal slope caused by of wheeled skidder traffic. Journal of

Natural Environment, Iranian Journal of Natural Resources, 1: 83-92 (In Persian).

4. Bejarano, M.D., R. Villar, A.M. Murillo and J.L. Quero. 2010. Effects of soil compaction and light on
growth of Quercus pyrenaica Willd. (Fagaceae) seedlings, Soil and Tillage Research, 110: 108-114.

5. Cambi, M., Y. Hoshika, B. Mariotti, E. Paoletti, R. Picchio, R. Venanzi and E. Marchi. 2017.
Compaction by a forest machine affects soil quality and Quercus robur L. seedling performance in an
experimental field. Forest Ecology and Management, 384: 406-414.

6. Ezzati, S., A. Najafi, M.A. Rab and E.K. Zenner. 2012. Recovery of soil bulk density, porosity and
rutting from ground skidding over a 20-year period after timber harvesting in Iran. Silva Fennica
46(4): 521-538.

7. Froehlich, H.A. and D.H. McNabb. 1984. Minimizing soil compaction in Pacific Northwest forests.
In: Proc. of the Forest Soils and Treatment Impacts Conference, E.L. Stone, Ed. Univ. of Tennessee,
Knoxville, TN. 159-192.

8. Ghaffariyan, M.R. 2005. Evaluation of production and damages to soil and regeneration due to
skidding by mule. M.Sc. Thesis, Faculty of Natural Resources, University of Tehran, Iran, 109 pp (In
Persian).

9. Hosseini, S.M. 2002. Evaluation of cable logging and ground skidding systems in Sari forests. PhD.
Thesis, In Forstry, Faculty of Natural Resources, Tarbiat Modarres University, Noor, Iran. 110 pp (In
Persian).

10. Hutchings, T.R., AJ. Moffat and C.J. French. 2002. Soil compaction under timber harvesting
machinery: A preliminary report on the role of brash mats in its prevention. Soil Use and
Management, 18: 34-38.

11. Jourgholami, M. and B. Majnounian. 2011. Soil compaction and disturbance from logging with a
wheeled skidder (Case study: in Kheyrud Forest). Iranian Journal of Forest, 2(4): 287-298 (In
Persian).

12. Jourgholami, M. 2012. Environmental impacts of tree-length logging method on forest soil in
Kheyrud Forest. Journal of Natural Environmental, Iranian Journal of Natural Resources, 64(4): 363-
374 (In Persian).

13. Jourgholami, M. and M. galich. 2013. Environment impacts of skidding operation on forest soil
disturbance and permeability apparent in forest Kheyrud. Journal of Environmental Research, 8: 55-64
(In Persian).

14. Lotfalian, M. 1999. Effect of timber skidding on soil compaction using TAF skidder. M.Sc. Thesis,
Faculty of Natural Resources, University of Tarbiat Modarres, 129 pp (In Persian).

15. Lotfalian, M. and A. Parsakhoo. 2009. Investigation of Forest Soil Disturbance Caused by Rubber-
tired Skidder Traffic. International Journal of Natural and Engineering Sciences, 3(1): 1-4.

16. Makineci, E., B.S. Gungor and M. Demir. 2007. Survived herbaceous plant species on compacted skid
road in a fir (Abies bornmulleriana Mattf) forest-a note. Transportation Research Part D, 13: 187-192.

17. Naghdi, R. 2004. Comparative study of tree length and cut to length logging methods for determining
suitable forest road network in Neka-Zalemroud region. PhD. Thesis. Noor, Faculty of Natural
Resources, Tarbiat Modares University, 230 pp.

18. Naghdi, R., I. Bagheri, M. Akef and A. Mahdavi. 2007. Soil compaction caused by 450c Timber Jack
wheeled skidder (Shefarood forest, northern Iran). Journal of Forest Science, 53: 314-319.

19. Najafi, A., A. Solgi and S.H. Sadeghi. 2009. Soil disturbance following four wheel rubber skidder
logging on the steep trail in the north mountainous forest of Iran. Soil and Tillage Research, 103: 165-
169.

20. Salehi, A., K. Taheri Abkenar and R. Basiri. 2011. Study of the recovery soil physical properties and
establishment of natural regeneration in skid trails (case study: Nav-e Asalem forests).Iranian Journal
of Forest, 3(4) (In Persian).

21.Sidle, R.C. and D.M. Drlica. 1981. Soil Compaction from Logging with a Low-Ground Pressure
Skidderin the Oregon Coast Ranges. Soil Science Society of America Journal, 45: 1219-1224.

22.Solgi, A. and A. Najafi. 2014. The impacts of ground-based logging equipment on forest soil .Journal
of forest science, 60(1): 28-34.

23. Soltanpur, Sh. and M. Jourgholami. 2015. Effects skidding with wheeled skidder Timberjack 450C on
some physical properties of forest soils (Case study: Gorazbon, kheyrud forest). Journal of the forest
and wood products, Iranian Journal of Natural Resources, 68(1) (In Persian).

24. Trautner, A. and J. Arvidsson. 2003. Subsoil compaction caused by machinery traffic on a Swedish
Eutriccambisol at different soil water contents. Soil and Tillage Research, 73: 107-118.

W N


http://dx.doi.org/10.29252/ifej.7.14.22
https://dor.isc.ac/dor/20.1001.1.24237140.1398.7.14.4.8
http://ifej.sanru.ac.ir/article-1-190-en.html

[ Downloaded from ifej.sanru.ac.ir on 2026-04-20 ]

[ DOR: 20.1001.1.24237140.1398.7.14.4.8 ]

[ DOI: 10.29252/if€}.7.14.22 ]

Ecology of Iranian Forests Vol. 7, No. 14 Autumn and WINtEr 2020 .........cccovueereirieiereinereeresessesesssessssesessssesessssssesessssessssssssessssssenens 30

The Environmental Effects of Skidder Traffic and Skidding Directions on Forest
Soil Compaction and the Regeneration Establishment Condition in Choob-e-
Farim Forests

Seyed Reza Mostafanezhad', Mohammad Reza Pourmadjldlan Kambiz Espahbodi®
and Ali Eghtesadi*

1- Research Assistant, Natural Resources Research Center, Agricultural Research and Training Center, Mazandaran
Province, Agricultural Research and Training Organization, Sari, Iran
(Corresponding author: m.seyedreza@yahoo.com)
2- Associate Professor, Sari Agricultural Sciences and Natural Resources University, Iran
3- Associate Professor of Research, Natural Resources Research Center, Agricultural Research and Training Center,
Mazandaran Province, Agricultural Research and Training Organization, Sari, Iran

4- Assistant Professor of Forestry and Rangeland Research, Forestry and Rangeland Research Institute, Agricultural

Research and Training Organization, Tehran, Iran
Received: October 10, 2017 Accepted: July 2, 2018

Abstract

...Forest soil compaction influenced by the use of skidders machineries, its power and weight,
causes changes on specific physical characteristics of soil. In most of the investigations, the
negative effects of skidder traffic is reduction in growth of trees. The aim of this research was
investigating the effects of number of skidder traffic in different skidding direction (uphill and
downhill skidding) on soil compaction and forest seedlings establishment, through using
rubber—tired skidder, the Timber jack 450c in compartments 9 and 11 series of the Dehmian
exploitation corporation Choob-e-Farim company. The number of traffic at five levels (0, 1-5, 6-
10, 11-15 and >15 passes) and two levels of skidding dlrectlons (uphill and downhill) were
measured. After logging operations, sample plots with 9m?” size were recorded within the
skidding trails. Bulk density, seedling density and root volume were measured on the disturbed
surface and within the skidding trails. Results showed that the most bulk density increase was
occurred during the first few passes of skidder (1-5 traffic). The increases in bulk density were
con5|derable at the sampling depth of 20-30 cm. UphlII skidding soil compaction were higher
(1/24 gricm?) than downhill skidding (1/19 gr/cm?). Uphill and downhill skidding directions did
not affect the seedlings density. Traffics by more than 10 times at uphill and downhill skidding
reduced the seedlings density and growth. The number of allowed traffics in uphill and downhill
was determined to be 7-8 and 11-12 times respectively.

Keywords: Seedling Establishment, Skidding Direction, Root VVolume, Bulk Density
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