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1- Adhikari 2- Amygdalus scoparia 3- Pistaciaatlantica
4- Acer monspessulanum 5- Astragalus spp 6- Artemisia
7- Convolvulus arvensis 8- Cirsium vulgare 9- Shoulder

10- Backslope

11- Footslope 12- Walkley and Black
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Figure 1. A view of the studied hill slopes in threeland use, forest (longitude 57° 4' 6" and latitude 29° 55' 50"),
pasture (longitude 57° 3' 58" and latitude 29° 16' 9"), ancligl;l))egraded pasture (longitude 56° 59' 7" and latitude 29° 15'
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Table 1. Specifications of soil layers

730 (cm) Gos b Cusdse
W
W b Vb
).

s = o sl
Y.
v %o e ol
‘j'_: b
SN o

& o¥. b sl
).
Vv el ol
Yy,

b YL
Yoo 3
Y
oMy 55 & ye ¥ro b silo
. ]
N b oml
b B > e el I b uil)ly 428 sl Sobol Julod g 4 3o

PN ‘_}iﬂb u’oj )l lhwi)luo 4....3.[3» LS‘)% 9 ‘_5_'9.31‘43 Mols 9 aosls L;)’L.:o.)ln] S dlh‘_;)“i5 d)ﬁfa)'l.ﬁ] )l =
A odlitl Ao yd gy prdaws 9 23,5 pbol SAS bl o ,> (g)lol Julov g a0



yoa WAY il 5 5lee VY o)l /nts Jlo el s> oo aslimgy
op Vb ol > o 2 gladl Cush) (uSils (YL cox g @b
ol 503 ()5 93 & G oy pdlde S s Sy )bl duoy

Sl Ji-> S 4 bge gy g gmed 2> u’)w

SYL ol Jds &S w00 YL (K00 d)..‘—)lf 80 0 ol i g
Op e sl 68 93 ol 3 Sal g ey oy (g
slag p)lS & Comd S ol e a3l
Loy 4 Jlgosle i lie il g SV S0
u’)wg 9 b odalie gy (58 5 (OM/CIay) )
Vb ol Jd> 45 390 oddben 55 e ) 2 o Ol
B9 )8 9 @ Cad (8 cpl D Ly o pd g
1SS a2 53 53 (CEC) isalS ok i
Ol 9 o) Oliee 9 ml gedimd (liS &S 5g by
Cowl dalllae 3590 (gadlaio )3 (b cJld b sla ) 929
2 (1) dso Blo YA ol gliee i & ol 45 4
odaldo oddcn 55 &ye )5 3 & 03 SB pS4lS
Rl 0> o) e (9 SVL S5 4ty ooyl 4 &S 0

5 Sole ((So5b o Shy )bl Gaog ¥ g

dw ) adlee 3j0 gaihaie sladdwd SB oled
ol @iy olel s e L 1y (9L s )8
SR 4 baye aicawd p SBJE cdl (Sl
SRS 29 5 g g (e pdd pgd Jold e g S
) PP 9 55 P o pdd pgd Jolb oy 55 &y
dopie a4 adlllas 3)90 45 und dw a3 gy (e
2o M¥ Sk b IS )8 il 2y LB
559 89 o Ll sl 1y JI gosle lie o 5V
redS’ Sy liee D9 20yd S 5 g Sl e
3 o YO BV o K )8 (Sal) ol
Er Gl g 2o YO LYY o g )l
Olpee Oizmed g iglaio doyd YV U VF oy ol 50
gl oby 5 Gpe g Sro S 92 > bl g

DL bl cons glie S ol &8 4 g S
3L ) ol 3 55 ey Joyd 4 JeslS

L Jg o5 doyd Vo U YD (godgizme j g Cudl Sl
d‘)b o..\,wg.,‘.s)x éa).o L;).g)lf ...\3.)9.3 ug‘.ﬂm J.io.> L;);_)‘.{

0955 s p)lS 5o adllas 3)90 s cud S plhond 5 (S0 (S0 sl Shy o)le] a0V Jguo
Table 2. Data of physical, mechanical and chemical soil propertiesin studied hill opesin variousland use

Sl Jme Bl Sy oSl S Ay sahl
-[ary -love Vv Y v (12,3) T go3lo
v/-5 - IAY YY/0AY vslvo volva (ta3) Sal
VF/FYA ALY /... vsl¥. - vyls.- (10)9) oy
v/A -Ivva W/YA AA-- WWE. - (423) )
/Ry - IA¥Y YA VFA - #YIA- - (140,3) oo
S ofavy J.ay foly -y Yo/vyy osy-5 (10,3) gl gl
AN -fevy volsaa VA v Iy (Mop) (g 2>
ylsvy -y YY/V-y Va/-yy YAV (10,3) (g o >
A EDARIN Vaas Iy vlavy Sped Sl
TS fyay vy ey Jy¥y S el jasls
Jovy Iyso oJean oo yye OM/Clay
v/-5Y < IVAY e IArg YIS CEC(cmol-+/kg)
AN -Iyso <[PV -1n-Y -[AYD CEC/Clay
Iy -Iyay -fas. -y VIAYY (12,3) JI soale
afef -Isva ve/aay /o Yolayy (1eoy) Kol
7RG -oIyyy £lony 728 srlf. (1053) oy
viooe Jeey WA Y/f- - Y/A- (423) )
v-Ivsv --[.a¥ fslvas vsl¥- - S¥IA-- (125) oo
% alsvo EAZY o-Ivs- YEIv-y solvor (10,3) gl gl
of v\ FAR vY/vsY AA7ARN ©/voy (3ey) Sl 2>
of¥y- -I¥vy YV/aAd \lVired rv/yay (1073) (5 o >
yIy¥e Joas ¥/vvs -lovy af..s et Sl
-lo¥e YI¥AY Jaey B at YIvAY S el jasls
s v/say A NERY -Isvo OM/Clay
YIvey -0 v/aay 7Ar2 Vo/VEY CEC (cmol-+/kg)
AR Y/Pay Rical N VETY CEC/Clay
-Ivoo vIyyy -I¥vs -Iyys VIvsy (123) T goolo
olsy -y YE/avy ¥ vv/vo- (1 3) Sal
Yy Iy va/ary vly-.. VY/A-- (103) oy
ey Iy Vslsay vIy.. Yoy (423) )
/o --Iva¥ fv/vvy /s sols-- (340,3) s
ol 55 @y Avys -I¥vo ov/a-o Ay v-l¥av (10,3) gl gl
ofsAf -[axa /A yv/¥ve Yol .5 (AW S
of$AA Veyy ya/v-a v/ ¥y ¥v/-ho (M0)3) (& o3 >
VIAY - -Ivvy f/ya. VAR alyy- G a3l
Ives VAN ysy Iy V¥ S el jasls
J.o¥ Voss .oy NEN YA OM/Clay
oA <15\ /53 YIYAD WY CEC (cmol+/kg)
o[oA Vioss - /DA -[oVY -Ivss CEC/Clay

ey dop & 595l Jols b b cons :CECICLAY oy 2o ps 4 JT godle o y> s :OM/CLAY ( osS” Jols cud bs :CEC



A

Do 1y Glodgs slaeS > g58y Jlos! coyidr ecued
Ll

9 WY cip 4 cad aibe 9 YU 3 (gped a3ld
x> g s iy b Slie 53 o] (liee g 035 VIV
G ire Sglds s 500 CunBgo 93 by g 0399 VAY o
9 009 AN Cud ddol.m P9 VY 9 AN [SVSVEEY
38 Ol e cp e 9 )3 dne ;03 CaBige 93 b ] gl
99 oweh basl pl s ab sdmline CusBge Cped )
Sepl a4 g b Cwl cud Cumbge cpl D )y Loy
Clld (adld (g pmed o (Slg)y S o Ol oy
b bl Cglis 5 05 odalin cud aile Cusbge 1> S
blital o ol (o0 292 Joiine cund 503 CuBgo 9
b Ol G YL Al oy 1) A b6
5l Ol b wlho ) lagl Hlade 5 0350 CS >
SVl b CaBgo cnl )3 55 gludl Cusbo) (e (il
) cerd capmbgo ol )3 U5 M el b g5 Jlaisl o8
(YD) i 5 (omsSolgw guls b &8 mse il
O cdsllae

CusByo 39 o0 odabie &5 job plan Gye 60
YL 5 SB Sal cuwl 0dgr g eyl (sdon s
# & gk 4 adl Gl Gl ol Cew 4 b
P9 b @hbe I pin 103 W T e b VL
Jibay &5 ol b ol ) ide 2o ¥ cad gaibe
ceb g 00 cud Candgml (e Ol i cély
Foml Sloges & Jas mends Sl Jil 5 pin
5 b3l 5 () ool 5 oy W L &S 2580 251
ol Sal eV s oyl cales (YY) o, Ken
oo 3l s gdle &S 0oy ddlaie il ey J)le MLM
C A b oml g Vb 0 b do )y il e Sal
CAMB&:: 93 ‘.: ul u9‘.n.: 9 039 Juoyd AR S c\JLA Jp Ul
Cusbge (nl 3> 08 e (nyieS g e cud S
Golate CurBge dw 1) Cdow Juopd .l ol saline
Ol oy Cdow Mo yd OFIYE L o (sl 5 05
83 30 ) Loy Cwl b plaiBl v 4 1) el
9 039 Y/¥§ 9 LVAR w)) & cud O‘Jl’ 9 \/L ’;,«459.4
dao)d YYIVY s ailo 5o (Jg G )bw’f" oyl cogles
(e 9 3l sne cud S50 CusBgo 93 b o glds g 0392
w2 &l cpl A sdalie Caxbas pl )0 cud liee
4y ol o3lidl 3l o sl yd 15 @l sl sl
b Ol S g dldg) dlge (i cp i & )b
A edalie w ‘deL.c L,ua.‘!}o »

L 5 oMo ol )l (slaas cud 13 (60) 95 9 b Capnge b))

SK s Sy 2 532)5 9 s Candge ]

9 Gl b Cumbse Sl uilly 35 @S 7 Jgue
losd 5 (K38 Sluogad 981 9 cpl Jlie 31 5
odnlino Jod> cpl jd oS 55 e aad o ol |, S
ot ol T ol s abaially LU 30
L5 i 3> sy 23 el Cagoy o
Cod 5 20y W Jloin] o )5 cand Cunbge b (55008
Ll odds Iy dxe duoyd A0 Jlis] mlaw > OM/Clay
5 oolS ol by S culld Lasls ol el
b Cubge L gyl gxe by, CEC/Clay cows
SB sla Shy oSke amlie @l ¥ Jo> )5 aiily
Ol addllae 3550 (6l dw )3 45 b Cunbge dw
K )8 55 sl [asuiie &S jalailen .ol o 00l
s Ol ldl Cosby 5 Sal (sl eyl
Syl Jo il cud ol G & b YL
ol 8l 55 o]yl o By s L S0

b Ooml o & cad YL b )l
b VL 3 ol e ity g wdl Grals o] e
G YEIA cip ar cud b g cud wilo p3 o] polie g
3 ol e Jg cslis (g)ls gxe glis g 0dgs oy YOY
Dy b S0 CusBge 93l iy Ao yd YV s YL
Wleo |yt 103 ¥ cud Gl Cunse )3 J ) dop
50 by 93 503 b s Vb > ol i Jg o9
3 Cdow o pd &S Cundlepd pl il (o) e iglas
5035 04/ g OV/A i & cend (s g Ao o 9
YL Cumdge > o] doyd (g 395 b gxe bl ol
ol g 039y o, CuaBgo 93 3l S Mo yd VY
SB sl aopn s ol de b gxe g
Divls Sl 3 ST 55y ol bl Jlas odimoylis
ol ol g wlbe ) bl ess g cawndVL 5l
l slalie @l 395 (ingh ) 35 (VW) sl 5 o)
P53905 ()15

Ggld bl Caxae dw ja 0 Jlgy s polis
Juod 10 s (g8l Cuxgo il ) g bl (g)ld sine
Ol 3 (Slgy e et g 0392 53 Cusbge 93 I iy
A D 35 e S pdlie S cdalie Coxige
Lo pd YOI e b cudd sailo g 03 410 Gixe Cuabge
Vb el el Js (¥ JS) 59 Ll |y (o s ot
CasBge (pl )3 b 20> P9 Ol 9 oo Mo (29
D 5 45 Sy 55 ¢ [og ealin ¥ Jyiz) 33
Sxed g Slyy b GRIF1 Sl (I b Cusdge
09 omb Ja cud (Vb gl 03 () I e
Cumdge cnl yide (6HMLL eonen 9 (S 9 (Slg) 990>



. ' N SE olond 5 (Sl (S sl Sy p ol blite Sl g 628 5 b Casdse (ANOVA) (uily)ly 4258 ulis ¥ Jsie
Table 3. Analysis of variance (ANOVA) slope position and land use and their interactions on physical, mechanical and chemical soil properties
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Figure 2. Compare the average liquid limit and plastic limit in various land use.
Similar letters representing no significant difference in the level of five percent Duncan test.
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Table 4. Compare the average of the physical, mechanical and chemical properties of soil in different situations of

slopein various land
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Figure 3. Compare the average plasticity and soil activity indicesin various land use.

Similar letters are represent no significant difference by Duncan test at P<0.05.
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Abstract

Mudflow erosion is a pervasive problem with adverse consegquences for natural ecosystems
in most parts of the world. The main factors creati nfg Mudflow erosion are heavy rains, snow
and ice melts and flooding rivers. In thisstuc;y, the effects of dope position and land use type on
Mudflow erosion at hill slopeswith three different land uses were investigated. For this purpose,
three hill slopes with the same conditions were selected in the land uses. Thereafter, three
Profiles were drilled at the shoulder (the highest eros orc?, backslope (average erosion) and
ootslope (lowest erosion), respectlveI%/. After studying and determining the soil layers in each
profile, soil samples were obtained from two layers of surface and subsurface. Some soil
physical, mechanical and chemical Eropem&s were then determined in each sample with three
replicates. The results showed that the greatest LL vaue in the forest land use was observed in
the middle sope which was 28.64 and 25.90 in the two investigated layers, respectively.
However, in the pasture, the highest LL values were 37.07 and 33.94, respectively. Furthermore,
the land use type had a significant relationship (P<0.01) with OM, CCE, clay, SM, LL, PL and
Pl. The sand, soil activity index, cation exchange capacij[?/ (CEC) and the ratio OM/Clay had
significant (P<0.05) relationships with land use type while the siit and CEC/CI arameters
had no significant relationship. Forest with an average OM of 1.149 percent had the greatest
organic matter content and the degraded pasture had the lowest value (0.47 %). Also the
degraded pasture with an average clay content of 16.6 % and silt content of 47.37 % had the
highest clay and silt values. The soil activity index in this land use type was 0.36. Liquid and
plastic limits in the degraded pasture were higher than the pasture, and the pasture was greater
than the forest. The results of this study reved that the degraded land uses have more potential
for the occurrence of this type of erosion due to the high fine materials and saturation moisture
percent and also poor soil surface cover.
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