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Figure 1. How to sample soil from a depth of zero to 30 cm



\f’\ )L@ﬁ&\ O)Lo.::é\’ a.\l?

S 60,5 wldass

RULRELTE
Gl @ 08l sl cesles o) n
b ld o cod e Gl oy ldm
alp cod S Gl Shy Sl oyn sl
sile (oo Jalse 750 (Db Gizee 9 Gialu )b
obep p ol a5 SBadgl Cusb; ey ot
3 oiees cnl yo (Asadi et al., 2011) sis S
L Cozlr b St ol jleand olliws S
9 Fale YO (oye 4 9 Ve Jsb 4 (4L axio
oiws (¥ UK&) ol oolaiwl yio gl VY- gla
S0 y95 pas 80 ;0 a0 Vo lugd ol 51 1L slea s
slewoydad 56 axkad FA- 51 slullb (5L asas oy
o 5l 6y sl aw alold 4y o 5L 0g 0uls oSS
bt s, S L8 oLl cdleSy b bl ol
g oiils | e e YV Sl b Slolad otes Ul
w209 doll Lol olhhkd sl s ol o519
o)l sl5 g, & o (s3ltnnds oyl S5 L
Vo) oLl oas s s (Carter et al, 1974)
i o SIS a8 ol b (el o lio
pled o FHk Sae v ilwad JB slagll
A 43,5 LA o aids Fe ply g oSS ool
& boilesl JS lp (aids £4) el ol Sl
Obey 58 Soletim Gl p Ol by Ol o
g1 50080 b bl 6 bl anslie olSal 5 (SYob Lo

Sk gl Sy s
il @i ol S ploend 9 (S5 sl S
A el Sregkes by & (PSD) oS
o9y oobel mold Slsl3 (Bouyoucos, 1962)
JE> o s (USDA, 1972) 1S5 el (sosails
)..\..L...u 41.».....»544 IR w‘\)).b S 443.0.’ L ‘_g).ml.b
Foasls 1A lis | 5 n il gty 51 B L 8
Shd J39 (Sl (Blake & Hartge, 1986) oy
Caoglie wlol p ol jo Sl (MWD) ailoss
,o (Gohetal., 1993) 5 Il g, 4 o o aaslass
osliinl b yin oo il 5l 5S> e8 Shad b plaaslas>
Sode 4 aaBs 10 500 Ve log b (Sl ows
A% s (Hasanzadeh et al., 2013) aads S
OleiZl 35 6 lubl s 4 adds S5 ploy S
obey o 5 S u’;‘.iLA)'T 40 a5 o ddhis slS>
ey ol Sl bl o (Sl o 51 ey
Giloliz b alass ojlail awgie yuiored b god
Kemper & Rosenau, ) Sl ¢ pw aliwgas aaslas>
b by 4 LS slal  (Ssjae colas (1986
gy A Gﬂ oole a0 (Page, 1982) Ll 4 =uli
ols S we,s (Walkley & Black, 1947) S - IsUl,
SlS aenl b 5le i gy 4 Jolae S
Sk Jols maw asyo ¢ (Erskine et al., 2002)
ot (Klute, 1986) pgsgal bl bg, 4 5.5 (ESP)

g5 5o ooliiwl 3590 o)l Hlwdads sliws I (o lei - S
Figure 2. View of the rainfall simulator used in the research



il il b S Cpnles )

e o pd Geizmer g (G5llim Gl 8 s
&y oy ol plad 50 ad (i o] 4 gy e
oy Sy 5 (T a5ea) SPSS l38le 5 5l Lnosls oo

A oolaiwl (Y Y aseus) Excel l33le 5 5l s loges

2 80 LS (Sh

P or Oy SSE alerd 5 (b sla S
S Glgze s LS el ool @l,1 Y Jgus
A g dlwd (Qo)d g SOl 56S) (Il esle Sl
20 (20,0 VF B VY) Sl 51 oYU awo,s 0929 Judo
35,ls 13 (Duiker et al., 2001) Sal slaSs 05,5
RS  E R W) AN VYR Y ESp P S PR SOWRAR Y-
Gl b sl jeie 28 pg) S s aoys VA L
ol pln e S ceglie 0n S ws)e
Jo 405 Ko S5 1o b oo (IR 65ledm
Akbari & Vaezi, ) $igh oo Jaine gl 4 s
GLls alasl o5l lawgie Lk 5 Sl (2015
B Sleisle S cnl g sites ol Ol s
S yia s YN B ooy ST 45 e Lo VY
el o balase g)laly WS ge ss SSmsey
VAY b /0Y) oml Sl aids S Sae gl
o584 S YL conlus 5l las 5 el (e o
(Mamedov etal., 2001) sl Sas,b il o leaslo
BRNARNSRSVON S VY. ESi I R R K D N W K9
WO b (S5 omppy) (Homim) slas>
5 pdd (opgl (Eompd (o) oS o e
S o S Jols o (il ! yxie o9l
s Jolge 1y g I ool Sail Jlgl s
s (Refahi, 2007) s laS o gjluailass
Jole LS bl 52l ciS g S b
Sk g JoSis azjo pals g (Jlools 0g0eS” (Lol
I sl sl Sdg,e cole ol bailasls
YO G sy, S 5 sl e 5l +/20
0o Yl oy pite (1B S o Zele e Hle
i slagl > adgs Rals )3 cae A8 Jule (5
Sl S o ol 590

Sl gl 8 (5 Se 1l
pold a5l o)l le B jlade S oslwil (sl
Folo Vo Jsb a gy il 0 (658 4 (staloj]
oslaiwl (Zhang & Wang, 2017) o oile YO glas,l o
2y CelB L b aY Syl peld S el
ol V0 e b S ol gy 40 5 ob ealital
4 S s S U gl (35 3l g 6,5 15
pols U515 15 S ol i e i dans ool
Sl g S (I8 0l Sl Sl s xTslr Lo &
U sl oy il S 0t B ) Sl
S e 5 6y 4z )b skl G pold 35
Slodds ol8iws slal s az g5 b .o ools L1,8  slp]
99 iulesl o 50 «(yhe g6l VY ox e SGLe VO) o)L
5 g )5 9 S8 5 (o0 1B ol ) 50 pold axlad
Slapgls 28,5 oo I (o 9550 Iz (ptalesl o
ol e @t S sy sl
Saoe 4y Sl e oo Vol b onds (gilwands
b Slls, ()l e (b jo s Sl S agss P
015l dol (b 0l 5 ol 5l 36 Gl B 5
ool Sae (b ks sbml 5l pleailis 5§ Cesgey £93
bod ozl Jels oge) 9 DUl i e
@ adds Sy Sloy slealols ;o ()b el ?)
Jade b Gyglaex Bok o cele S Soe
25192 (05 Qo) slade Sl il Gle 2
aly g (e ) gl wxly o olaz) o (b psls

el Caws 4 (asb) e

Lools ey
@59 B sl sladedos plosl 5l iy ool
5 Moz sor 9 plS g Jelod jleslinul b Jle
Cople 4 azgs b W8S 5 ) p 9j5e (SuiS
azy g S gy ole Gelol o Joyes) Giles]
Ol 8 5lade 4y bgy po (glvools il lg 45 (s
9 (e gl an) ol alidee zshaw 3 (6)kd0m
S5 b (S b cezn) S il glacly o
it (S ol 285 alal (Sl (yg05]

s G abaly ol p g5 led i Glale b 4 s



\f’\ )Le;‘ 6\ O)Lo..':; 6\’ AL’>

S 60,5 Sladss

andllae 3590 (LS (o loond 9 (S 3ud SS9 ) Jgu
Table 1. Physical and chemical properties of soil studied

Soil texture

Soil properties Clay Silty Clay Sandy Sandy Loam  Sand Loamy

clay loam  clay loam loam sand
Sand (%) 0.17 6.01 26.42 55.50 60.16 45.80 92.20 76.00
Silt (%) 39.83  44.27 36.03 22.25 20.59 36.65 3.55  20.00
Clay (%) 60.00 49.72 37.52 22.25 19.25 1755 425 4.00
Gravel (%) 1.76 1.31 8.70 18.20 18.87 15.60 21.24 1.01
Bulk density (g.cm™) 1.04 1.22 1.17 1.29 152 120 168 152
MWDyet (mm) 0.19 0.28 0.52 0.96 1.09 097 021 1.14
MWD (mm) 0.33 0.38 2.01 2.31 1.86 214 0.14 1.92
fcar;“_[f_‘f;d hydraulic conductivity 180 095 534 8.22 307 282 2159 1822
OM (%) 0.63 0.74 0.44 0.35 1.43 058 0.33 0.47
CaCOs (%) 26.14 22.52 23.26 20.55 1461 2785 221 12.21
ESP 16.95 1.71 2.17 6.13 5.59 5.12 2.15 5.61
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Table 2. The variance analysis effect of soil texture, surface slope and on the interaction of the two on the
interrill erosion

Source Degrees of Sum of squares Mean of squares Significance level
freedom

Soil texture 7 35122.05 5017.43 0.0001

Surface slope 3 24917.37 8305.79 0.0001

Soil texturex 21 22419.14 6031.54 0.0001

Surface slope
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Figure 3. Comparison of mean interrill erosion in soils with different textures
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Kurtosis
-1.75
-1.70
-1.65
-1.69
-1.07
-1.68
-1.50
-1.68

-0.06
-0.74
0.84
0.17
0.26
-0.22
-0.43
-0.41

skewness s

S 60,5 wldass

Significance
level
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

136.91
694.11
525.50
1170.64
7.24
285.03
36.07
226.41

Mean of
squares
36.89
2177.38
294.10
530.11
0.46
838.55
59.51
54.08

Sum of
squares
73.79
4354.76
588.20
1060.23
0.93
1677.10
119.03
108.16

Degrees
freedom
2
2
2
2
2
2
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Table 3. The variance analysis effect of surface degree on the interrill erosion in different textures

Texture
Clay
Silty clay
Clay loam
Sandy clay loam
Sandy loam
Loam
Sand
Loamy sand
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Figure 4. Comparison of mean interrill erosion at different slope levels in different soil textures
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Table 4. Regression relationships between interrill erosion and surface slope percentage in different soil

textures
Soil Relationships between interrill erosion and surface slope percentage
text . . . . .
otf texture line equation Determination coefficient (R?)  Significance level
Clay y = 0.0584x + 0.6459 R2=10.99 P<0.001
Silty clay y =0.4202x + 0.2306 R2=0.87 P<0.05
Clay loam y =-0.0096x + 0.8612 R2=0.01 P<0.17"
Sandy clay loam y =0.221x - 0.0369 R2=10.99 P<0.001
Sandy loam y =0.0059x + 0.0798 R2=0.80 P<0.08"™
Loam y =0.2776x + 0.6409 R2=0.99 P<0.001
Sand y =0.0697x - 0.055 R2=10.88 P<0.05
Loamy sand y = 0.0696x - 0.0158 R?=0.96 P<0.05
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to Interrill Erosion in Relation to Slope Sharpness in Zanjan Province
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Abstract

The process of soil particles splash by raindrops and their transport by splash or surface shallow flow
is considered as interrill erosion, which can reduce soil fertility and cause surface water pollution.
Slope gradient and soil type can be the main factors affecting interrill erosion processes in semi-arid
regions; therefore, it is important to determine which soil textures in such slopes are more sensitive
to interrill erosion processes. This research was conducted to investigate the effect of surface slope
on interrill erosion in different soils. For this purpose, laboratory experiments were carried out on
eight soils with different texture (silty clay, clay, sandy loam, sand, loam, sandy clay loam, clay loam,
sandy loam) on tree slopes (10, 20 and 30%) under simulated rainfall (a constant intensity of 30
mm.h) with three replications (72 test units). The interrill erosion was measured at intervals of one
minute from beginning of runoff in each experimental unit. The results showed that interrill erosion
in all soils is affected by soil texture (P<0.0001), surface slope (P<0.0001) and their interaction
(P<0.0001). Loam soil was the most susceptible to interrill erosion (10.76 g.m2.s) and sandy soil
was the most resistant soil (0.75 g.m2.s™). Surface slope had a significant effect on the amount of
interrill erosion in all soils (P <0.000). Also, with increasing the slope percentage, the amount of
interrill erosion in all textures increased significantly. This shows that it is necessary to prevent
surface erosion in fine textured soils, especially on slopes in Zanjan region.
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