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(om) S0z b ooled — 25 P () gl
AR s Kex o35 e AT TP U P
Skid trail (years of District (No. of Elevation (m . K
Forest stand Aspect Slope (%) Soil texture
age) Compartments) a.s.l)
_ ) 1209 25
Y0 — el 5 A FA s ==
Gorazbon-315 Beech North-Eastern Clay
6 YVF — ) S St S 1174 s =
Gorazbon-316 Beech-Hornbeam South-Eastern Clay
Y\ — ol S whal Bl s S s 28
Gorazbon-316 Mixed Beech  South-Eastern Silt clay loam
1177 17
. s 1246 12
A= ol S o S g
Beech Northern Clay
10 Gorazbon-319 ) . 5 el
Y= ol S N 1345 25 il
Beech-Hornbeam North-Eastern Clay
Gorazbon-320 o= i
e FrEY ui‘) S 6J- D) f}J
YA = ol 3 . i
Mixed Beech Eastern Silt clay loam
1133 20
1040 30
YN0 - wls o Sl g
Namkhaneh-215 Beech Northern Clay
20 LA Se =t S —dls 115 17 o 50
Namkhaneh-220 Beech-Hornbeam North-Eastern Silt loam
AAREERH FLES I S =l o S
Namkhaneh-214 Mixed Beech ~ North-Eastern 1016 20 Clay loam

(i 3:89) LSl 68 cpey] 51 eslinal b a8 sm

s b))l

S0 s oS sl plas Guiloly e @l
Calsds b 40380 il olabl CL.. 33 Gls sme
5 smesn Y sz Y b S aY) e s 4
5 el Js2) msesh e on s (e = &Y
ol ol b gls e Sisad 8Sic)5ba 2ols (535
WY calis LB S0 slhasiie om 3 Ll ol
b3 sxe 5 5ba (OF) 4525 4N 5 (OL) mde S 2Y
ol o (Kind B3 (S 52 s o AL S
Y Jsan) del Gy Db sme 5

Loals Judoo say 520
A1l (Oledb ] anslie 5 Jodowsa 2 shitesy
—G5 8ol sS sl b gl Guilsly Kas 5 ool
b 53 BN s » 8l 20t (s 2 0 5 B e
5 sl SU cov JSKs US 5 e Y
a3 ) 2S0sm en e s (S () SN
ol anlie Hsbleny as elil @ by LSl
25 bl o (sl me by 4 anly o okse
Shoeslinad b oae a3 8 6 oSl pgesl camals
s (Stead copn el 5 gy Stear S o
SaY g5 Sb s (K S S Sy 5 s
5 e (GolE AL e SO e e s
e o 3 SN 5 L DLl s esegr s IS



AR

o5l =) JKa) catls 5T o] sladSs 5 upeps
S a a3 e s JSE il JeesSsl
SN Slasi 53 Gusess el Ssl b cn i 25 S atY
S S Jgamss 5 Jgosm Jgos e bt odalin aiesl 2,
bl 2 SN s )3 8 Ky S ugesn S0
Sles s g&‘Tﬁ;\‘)ﬁ. Sl bwas sanlie 5 e = 2l
S 3 52 aial ool 5o giﬂb}‘ﬁ 9500 = A
o3 it K3 il s s Sl S ol 51Ul
5 elsed s eaalie Lalle gl S aY Jls o by
Sl 53 b aS s g ghel eye g Sus sl S (el 2l
IS gels oo gesmat amals 5 g s LAl Ll S Y
D505 ol bk &Sy andllas 350 Sla, e 53 34 R
oA il Sy Dl 53 sose esess Slol b on it

Lo =) JK2) Lol Lolasl s s a )

Yooolea Vo s o)) 5o s 1Ko o RPN Py

g 3 el ae cadllas 550 S0 pn Sl s 5o
bl dam gl 3wz i)l 8 esesr aal,
cr S 5 o e (A =Y IS2) W gl (EHGP)
Ko so50 5 Jse Gaesesr 4 Glate i Sl
Sy 035 Aw S 2Y ) gﬂj 5 Jse o msesn
Sles 4 Glae Jse rsesr Slolp o rae il
23 01 Slp cn S S Sl ss g aial 2, S 2
S 5 o e oAb sl (Al 2l S Y s
Sbess S tY 5 ik 8 kel esess Sl
osn Sl amals spmy assl 3l 5 LA 2l
S oY Sl 3l i palle 2l S Y Sl 53 5o
03 5 jj.uiy 23 msesd ol S I g e — 5l
(Gl =\ JSa) s sl anseal il
Sbptea b m 5 JE osbe SV gy

s S AV g5 A6 o (g ) 0 ] 3 (o 30 38 Conlind (B aainicn) & pms yy Stmarad (B 5 5 i)y 4325 =Y Jsu

S s e

Table 2. Analysis of variance, Pearson (humus thickness characteristics) and Spearman correlation coefficients
(humus system) under the influence of litter type and age of skid trail
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**: Significant at p<0.01; *: Significant at p<0.05
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Figure 1. Abundance of humus systems (a) and humus forms (b) in relation to different litter type.
Fisher test (a) and (b): P <0.001
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Figure 2. Abundance of humus systems (a) and humus forms (b) in relation to age of skid trail
Fisher test (a) and (b): P <0.019
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Figure 3. Thickness of organic humus (OL, OF and OH) and organic-mineral (AH) layers in relation to the

interaction effects of different litter type and age of skid trail
The vertical bars indicate the standard error. Different Latin letters indicate a significant difference in each humus layer at the 95%
confidence level.
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Abstract

The type of litter produced by trees is an influencing factor in ecological processes and the
formation of soil horizons plays a key role in the function of the forest ecosystem. In this study,
the form of humus was investigated in different forest types on skid trails in different time
intervals after skidding operation (6, 10 and 20 years) in Kheyrud forest of Nowshahr County,
Iran. Each skid trail was identified with three replications in pure beech (Fagus orientalis Lipsky),
beech-hornbeam (Carpinus betulus L.) and mixed beech stands. In total, 81 profiles with
dimensions of 30x30 cm? were drilled in them to be classified using the European Humus Group
proposal (EHGP). The mull of the most dominant humus was under the mixed beech litter, while
in the pure beech litter the amphi humus was the most abundant system of humus. Three types of
humus mull, moder and amphi were observed in the skid trail under beech-hornbeam litter.
Oligomull was the most abundant form of humus mull in the skid trail under mixed beech litter,
while in the trails under pure beech Eumacroamphi, Eumesoamphi and Hemimoder were the most
common forms of humus. The highest thickness of the organic horizons in the 20-year skid trail
was under pure beech litter (10.1 cm), while the highest thickness of the organic-mineral horizon
was under mixed beech litter (3.8 cm). After 20 years, the humus form in the mixed beech forest
stand has become closer to its original form compared to the undisturbed area and has provided
better conditions for improving the soil condition.

Keywords: Humus classification, Hyrcanian forests, organic horizons, skidding operations, tree
litter.



