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Extended abstract

Introduction

Soil erosion is the most important aspect of land degradation and one of the most important environmental,
agricultural and food production problems in the world. More than half of the agricultural lands in semi-
arid regions are under rainfed cultivation, and the tensions caused by erosion and destruction of land are
important in terms of the effects within the field of erosion, such as soil fertility, and the effects outside the
field, such as soil pollution. Information about the size distribution of eroded particles is a substantial step
for managing the loss of nutrients and the transfer of pollutants from the soil. For this purpose, this study
was conducted to investigate the particle size distribution of sediments resulting from interrill erosion under
the influences of slope gradient and soil texture in some soils of the semi-arid region of Zanjan Province.

Materials and methods

Toward this, four hillslopes having different soil textures (sandy loam, silty loam, sandy clay loam and clay
loam) in four north-south slope percent (five, 10, 15 and 20%) were investigated using a simulated rainfall
with an intensity of 60 mmh' for 60 minutes. In order to monitor the runoff and sediment samples from the
beginning of the runoff until reaching a stable state, were taken at 5-min intervals from the initiation of
runoff. The particles size distribution of sediment was determined by the method of particle separation
using a series of sieves with diameters of 75, two, one, 0.5, 0.25, 0.1 and 0.05 mm. Also, the percentage of
finer particles (silt and clay) was calculated by hydrometer method. Then the sediment particles are divided
into eight categories: gravel (1-75 mm), very coarse sand (1-2 mm), coarse sand (0.5-1 mm), medium sand
(0.25-0.5 mm), fine sand (0.1-0.25 mm), very fine sand (0.05-0.1 mm), silt (0.002-0.05 mm) and clay
(<0.002 mm) were categorized.

Results and discussion

The results showed that, with the increase in the slope of the land surface, the size distribution of sediment
particles changed in all soils. So that, the transport of particles larger than 0.1 mm (including very coarse
sand, coarse sand, medium sand and fine sand) increased with increasing slope. While the percentage of
silt particles (0.002-0.05 mm) decreased in all textures. Also, particles with the size class of medium sand
and fine sand formed between 40 and 50% of the sediment particles for each texture and did not change
significantly with the increase of the slope. The highest ratio of particles in the sediment to the main soil
was related to silt particles and in silty loam texture (4.33 times) and the lowest was related to clay particles
and in silty loam texture (0.26 times). Sand and silt particles in different textures, had high transmission
ratios. Silt particles in three textures of sandy loam, clay loam and silty loam had a ratio of more than one
and clay particles less than one. Except in clay loam soil, sand particles changed in the range of 0.83 to 1.24
times compared to the main soil and the overall average ratio of its availability in sediment to original soil
was 0.98 times.
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Conclusion

In general, this research showed that with increasing slope, the selectivity of fine particles decreases and
the share of coarse particles increases. The effects of these changes are more visible in fine-textured soils.
Due to the increase in the destruction of aggregates and flow rate with the increase of the surface slope, it
is very important to prevent the removal of vegetation and observe the principles of tillage in order to reduce
the direct impact of raindrops on the soil surface and reduce the transportability of particles by the flow.
Also, the results show that the ratio of particles in the soil texture and the characteristics of soil structure
(abundance and stability of aggregates) are the determining factors of particle transport and it is necessary
to consider these characteristics in choosing soil conservation methods.
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Table 2- Normality test of sediment data

particle size Kolmogorov-Smirnov

Shapiro-Wilk

(mm) Value df Sig. Value df Sig.
2-75 0.157 32 0.20 0.89 32 0.55
1-2 0.227 32 0.27 0.89 32 0.55
0.5-1 0.18 32 0.18 0.93 32 0.28
0.25-0.5 0.09 32 0.20 0.99 32 0.99
0.1-0.25 0.08 32 0.20 0.97 32 0.81
0.05-0.1 0.12 32 0.20 0.95 32 0.51
0.002-0.05 0.16 32 0.20 0.91 32 0.14
<0.002 0.16 32 0.20 0.93 32 0.27

Sl 8 5l Jol sy o ) Slsl in i e e
VO 03,5 00game Sld ¢ blae ;o 905l (gLl oy
o 1y (Slol B o yeS Saishee ¥
Lol aslie 5 ooy 5o O3 Slold cwyn b
T PRCK I IV INN TORYRRY TRV IYN

ot b gaold 53 g,y Wlpd ojlwl & 398
Coid g, S Jlgl i alss S oglae
a1l Sglae e b sboasals jo 1) &ld o3lul oogaxe
o3Il @ 395 A4S D4 g0 odmlive gl 4y azx g b oo o
Soged el (Sl Gl ol 4 S Cga,y )3

YO0 Lasgie 3 egame 3 a5 wa e oyl



VEY OF o)lad 0 ol

el e 5 sz | OYA

Gl 00l 0Ly S mhaw o olb @lad 5 45 5 a4l
polie SIS § 098 co yiiny 55 D)3 plral>
IS S5 Jeor RS ol Nigd oo 5
o g gl olidl g cdl melS Sei cus ) ol
‘Wang et al, 2015) owo o 7, Ja <l
Oley cundS b odayl i pl yo (Algayer et al., 2014
@ Jpslie o 35,5yl L old Wl oo (ela L >
55 Sl iyl gas 45 05 Jan il
(Asadi, 2011) sg, o0 0

Bl Sypoh by Glaced ;o ol Jlisl cnes
Oygody JEl YL glacad (o a5 Shge j0 el
.(Sadeghian and Vaezi, 2019) aao o0 &, 505 yws 5L
$lp 1y selie mls Kubinova et al, (2021)
Shietal., .a50,5 o138 az 0 VF o Ve VY oo
s Gl 33l 5 o)L aelol b a8 is 87 5158 55(2012)
e Gl Gy o FEl e Ol)d as s il
w0 i LS ;0 Cgwy WIHd ojluil &9 348
aisl iole,d olyd Jlelhd as o ol s 1adls ol
ools flas oF USo o adals ol 13U s S
ey Sy 03l 55 cdials o 158l L el onls
L3 do 0 aS JHg0d a5 o S aes o
s GBI L e e 10 51 55,5 DI)3) sy
asl yiole,d Old oo, aS Jb ool i alb
s Sy Jolis aS (/e B /o2 Y 5D jeS LB L
Sl 6l Ol el ad o5 ol Lil38I L (gl o
oo N2 IV0) 5 (o oo IVO-210) o3lail anls L
Sl 2 sl gy DS 0,0 00 BT oS (e
e Syt s Gl b i e S5,

Ol B o a8 ) 5 Sl SIS o) (n iy
aS ol odsline gl pgd Sy wial o)Ll e
s P9 9 o) pd (b gl slaS 4
(eizmed g i w3 TP g mh KO ol e
o0 B b)) silep sy Sl Slgls on i
2 0l S 5 (403 VF) gy pgd S 50 (2o
@ ailg o a5 0g (o, FY) S ) py) S

Cdis D13 ol o YL e iz (6Ll e
S Foml (Shomz Jodoar 6518 G Gl b &
O S & S S 09 comiaren 5 ) S 4
Sl 009y

il o5 amo oo Lt cilize Slallls gl
Shi ol Sy S yiolw 3 go8 4y Jlal &y &l)d
assls lis Vaezi and Ebadi (2017) 4 et al., (2012)
Ol 4 425 b )led G (ale B po )5 Jlasl oS
(s 9 ko) 32y D3 4 bgyye boee and s
45 00,5 ) 5 Asadi et al., (2011) .coul S5
S5 ohd Jasl Gld sbml 51 Guy (o)l ol 8 50
ol e

Ol 5 alize glaced jo oy Jlul gw)
g 4l il 0,8 o3kl lee LiaS pR AT GBS so
Sy DS JElaS g sbas @)1s 92y ol ax o
Wiy s oy s oy Jold) e e <))
o0 P aals o GRIBIL Gy o g Lawgie 00
S929 9 S g9 cnl (S Jdoa 9050 (nl 09h
mso ok |y b JWEl (6l oy (o sl >
Sdg Giali8l dods o slacud jo oS (5 sboas oo
SlyS g oad i 5 Gl Jeor D)u8  haw DU,
by oo Jal (g iy ailocs o

VD ) 5SasS) ailsy, ols JEml Ll s

Oz Sgbee jeS anels ool Gl b Gl

s haw Ollg, b aS aie S ja81 J1)3
e Sl & 550 sl el slocad o o
ol Jdoay aals ol az o olidl b oaied e
Jise b, oljen i aile el o alyd (ol > a8
FoS Dgmy 3 dilog ;) D)5 (Sl B as 10 g Wgd oo
s Sl 525 45 am5 a5 IS 35
Loohs olal 4 e oomb slacad )0 GespS
Py ohd g oabioe Gle B 4 Cund i Sl
oS (AST S99 (owrkl S9SN gm0
.(Nguyen et al., 2016) 4.:.;5‘50 lo (65 Gem Cadle
O Ol B DD 50 i e el Gl
g SS9l ced GRIBIL &5 (G gen webioe )l



oyYa s

Sl G Gl 85 (AU S osladl & 565 (6 s e

o olib 4y bgyye s pg) S (6l ails
o YO 10) lagie (b (o oo < [D-YV) i po
<ol V) ooy g Qe <N=0IY0) o) 58 (e
S )] g_;‘)..) a)‘du‘ L)"J‘MM S| 0992 (J,.AQ_J“A
o ol 1)) by 5 Sl b oy 3
—‘/\) ) )L.w u..u: s(JlAg;.w ~/Y(b—~/a) la.ww
s P S ln g Gragden <o/+ ) oy 4]+ 0
O ashen 10-1) cdjo (o8 Slib 4 by e 5
IN=2 VD) 3y b g (s IYO-410) lawgie
392 (o oo

O ol b olyd S den jo (IS O g0
Sgwy yO |) u‘).) b (2 s ‘)...agsl.a.‘o OB /0
S g00e Jlglyd s sl asals ol jo ol 3 anils
ol s azgi b Lol cansiils (g ,maS olawy yi5, Sl)d 4
9 S (39 5 Sy Ol A Ced i e
S S e Sl 5, S A Ssp Sl
e plaisl 0 a1y gy jo SIS ojlail 56
e oSl o adly ol 3 Ol)d ojlasl 00 yiuS asals
ol SB s il ojlal gjs 4 Glgiee 1) (28 (o)
sl slaas as Sley ;0 g0l Cond (S owy py)
Pomb cboewd o logase wiil aiils se>g
Vaezi and ) oy salys Cogdsl o 55, &l)d Gl
.(Ebadi, 2017

e D)3 a8 )i pas oy e LSS 5o
P Spdohle B 4 e balasl gle )l o
(i o (Wildhaber et al., 2012) wss oo S
5 S Olyd a8 wisls Lis 5.5 Koiter et al., (2017)
s S SaS Gl b 4 adlgh oo 5y Sl 05
A |) S 00,5 (6,55l pglin laaslaSs olx
S o b o oo 5 Jd

py) S piias pleisle 5 omb wlaSs gl
Al s e S0 Gl 4 o o,

m Hillslope 5 m Hillslope 10
25.00

W Hillslope 15

H Hillslope 20

20.00

15.00

10.00

5.00

Frequency of transported particles (%)

0.00

particle size
(mm)

2GS O Gl 8 gy S5 S Sl sy Y S
Sglaie o b slaaials

Fig. 3. Variations of inter-rill erosion sediment particles
frequency in different slopes
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Fig. 4. Variations of eroded particles frequency in each soil texture under the influence of slope
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Table 3- Variance analysis of particle transmissibility ratio under the influence of soil texture and land slope

Source Depfzndent Sum of Squares df Mean F Sig.
variables Square
Sand 0.74 3 0.25 11.12 0.000
Texture Clay 2.50 3 0.83 638.22 0.000
Silt 59.55 3 19.85 95.17 0.000
Sand 0.30 3 0.10 4.45 0.012
Slone Clay 0.004 3 0.001 1.10 0.368
P Silt 0.75 3 0.25 1.20 0.332
Sand 0.56 9 0.06 2.81 0.000
Texture * Slope Clay 0.03 9 0.006 6.40 0.050
Silt 5.21 9 0.58 2.77 0032
Sand 38.32 32
Total Clay 14.64 32
Silt 228.68 32
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