e




).
b
Soaslis f}lﬂ R4

S pgls oy S

2 S Galep 0 1y o o35l K5 5 SIS b e dlasly oy p
AT Juf s

Qa3 D gy dabld

lesaly sleud

Sl st.:

I)jm sl

PN/ P s

3
N
Ij
¥
\3

{ .‘,E,.;.: M 53565

\FAFD-



'rlm~

,,(,w

| (/} Aaiu

G %&&g@)@&bﬁjwn}%/




< Jg‘ﬁjﬂ.ﬁ]

Fh

s ';J;de,i;:f ubﬁtyz’fo)@wf,z:/,;,.:audl/w;b;w', L}y’g&;céui;{ﬁfbfw@wﬁ

) ’ b 2 - o e . a0 .. o * "t - —~pna®
"ch)blu"/:(gbw:/d(l/‘('a,@(:wbdk,bﬁ&’a}w rtﬂ(j’,’,@/fu’w (bd.,/&}i/ruwz/dm;du i a’/,d(a
- . L L q | e L ¢ o - - - -

| . {555}:,:’@ L«mbfug/.«bé:{.bﬁ '
Jbﬁ«tﬁ.;{‘./{juﬁgpa{/;/fyb,U;/:rlﬁwbﬁckgfj}@,{,u‘m{r:fﬁU'o‘M_??f/u:}»’idfﬂﬂ/-ﬁqf;tj’hzu
.(jgL;,a@ut;bg@:ﬁ;;m.:,}/r{;u,/,',.,4b,/'g;jqabqk.@yqu;,/gﬁ%
.rﬂ,bﬁdﬁ:{rxgz&;}'ql&‘?‘fjﬁiéﬂ;u/’.:/_L}AM/.Q{ETVL’{,&?U;(‘/LIJI

ufﬁbgu L e u;J” bu/ q:éf}@;/;f{'?f/“f;ﬁ?qufmj(gﬁ o st b,}%{ﬁ w2
(".L'U’/g{vfm’_/g:/;ﬂf; u’w,},((ﬁf

.rz’:’/ﬂd‘/u‘) (;,g/a_»'; qlml‘éut’d’},’,@jdﬂ,(;/Litdyufﬂﬁmﬁ@;bé‘étﬁ’q'}/w%ﬂ

. (’g JJ’}{(/.'P"' ﬁ,buﬁg)é,:/mé; (AP J)/’J?,){ s I:AZ‘: (;;L/IP/ (; wlnbeicAras
. piod : . ! T .

5, A6

4
e .."«‘/‘»lj;:l,/;'/;




(:l

it

olgs

- U T T I I > SN > 4

doip

< Alas co g

z Jsdem S ygd

‘ z la Ko s,

oo B oSy

3 o“*:K" oA

@L;,?,‘,gJol:lf:d.,l‘j..aé

Ul A ==

g R

St b 3 Y-

St Coanl —4-¥-

il iy 5 =YY

it b b il Y

Sl e Jalge 1T

e 53 S il 3 Capnd g ~D-T=)

Slal s S ol b Cunsy —F-YA

1" St i il 5 6T -v-¥-)
1" Sl ,e a5 HET-1-Y-Y-\
1" oo 03 SET-Y-y-¥-\

v Sl plazl -3

Y St dlamtla b5l Conl 5 iy a5 —1=F=1

\f S glassbs 5y e Jal yo —-¥=F-)
\f (-1
\f b g 5 hnps (@i Y=Y
¥ I A B )
10 o g ~YYE
10 S5 Dols b B ~0-Y-¥-\




-1

C..

s b
1. T
\# S esle —¥-Y~¥-1
W AL S AT
\A e g#35 pn ~4Y=F1
A PRI I PR U A
A : St ol gl =V A=Y=F\
A4 St gzl L,J.L_j)l led gy ~Y=F=1
14 b S g5 =1-T=F-
\L Oy A3 iz oo =YY=\
AR e e e e il
18 . SEs S gy ~1-r-F-0
. Sl a6l 5 it cslotpled F-¥-1
MWD) Lailasbe ks 35 0ol ~1=F=¥-\
Y (GMDYy aitasts s wdon . Sbe ~Y-F=F-1 |
Y GMSLE 835 pramd Aoy alad oyls —Y=F—F
T SIS IS 3 ey —F-F—F-
\Tg St il b g Olsbe g bl adady —0-¥-)
1% esoda 03551 -0
1% eSS (el 5 Ly o5 =103
A St it by e 03050 3 —Y-0-1
Y4 ol o3 5l 4adlae 53 (554043 509 S SCST 31 enbizad Y00
Lesias g olmipas Juad
Yy Boird P =\
Y (B3 5145 403 Joen Ol =YY
vy Sofa 1 4 gad —¥=Y
vy ot slasT 55 (ads yas 93,8 askal —F-Y
AL Sk alasd 5 (So50b Sloo st (5805100 (slgdg, ~0-Y
TY. S o gata o o -\-0-Y
e Sid o3l w5 g o g il —Y-0-Y
12 St pH —¥-0-¥
(2 St (EC) K5 calin —f-0-Y




8 ' St M osle (g Sl -0-0-Y +°
™ : a5l Jobs ed B (5,0 sl 0¥
Y4 X b s o3 5 S o shuV-0-Y
¥ ' dolas oS by S (5 el —A-0-Y
t . 5O Gty 4 SIS o 357 o5 S ~4-0-Y
Y S Gl g bl s sbrtect ShubusT Y
;fY ’ Sk slotad oy —4=5-Y
¥Y.. ' ' OBl e —Y-F—Y
2t : il s Sialesl 5 W g 33,8 ealel —Y=5-Y

| ff s 03360 (85858 0 Sn s =N-Y
0 . ‘5,1,.7&:1,'5‘,%.?5—/\-{
Sy g gl g g Joad

TV e rcenrseteesetenta s s et s s p e e a s et s ot 2opn S bty 58 Sl puast VY
B% ceerreeaereseesnessrssersesassassaessasae St landi K50 Sl S3s 3l o b SIS (6l (slassles alaf, —Y-
OF veureererseresssesscaseansasestontatansessaneessasessasessassessesesssesatebessaaressncessatonssstaseien AP Cr CR ) s Y=Y
D’f: ................................................................................................... ol b otilyy s c:l‘,,j: ~\-r-Y
DF weoesevresesesesseeesesse e s e seeeessee s sesaseseeseseeessaaeeresererans a3 b il b ol gy il ks XYY
A rreeesreeessesees s s en e e s st s re et aeen S glasd S50 Sloogoart 3 Sl s Al —F-¥
BY e rereaee st ns e st edsa e ensbanenessanas St b S50 Ol st 5 gy CBle 1 Kile abaf ) ~0-Y
PO tveeererererseassrressennsassnnssessssmsanssrassissssanssssensarases St gl S50 Sloo pas 5 Shabad Oad dal, ~#-Y
fA ................................................................................. P | O VL { FORSTNR SPPY L v B - 2 o
o 033t 2 S b B lilyy s dal, AT
eeeetetetasesesstetssetsretasssteseresssEesasassesesssessienssasecnsatin ST (gla S50 5 obes 039 (5,28 alafy 4T

VY e eseeeeteesesseeesereree S (gl cglatsles 5 ook o550 b S ey =1 Y

VY . (S =11
Ve Olalgta 1YY
vy ol




- fA

‘. JJUQ-CA.\»J@A

Sge

14

ot 2am SUSLE lend (gla S V=Y sl

o

o 200 LS (S sla S5es -Y-Y Jgur

ittt 3558 (sla i 5l S U MWD dhal, ¥ e

o\
oY
oY
oy

et S5 Ga S5 3 0 4 GMD dafy =¥ Jper

olons S5 So S35 I Py OIS ey ey =0-Y Uiz
stloasdi oo G S 308 3l 5 L WSAS «AYD ddaly —F-Y Jpdr

tlonst K53 (gla Stes 5l 5 L WSA> 4 /Y0 dhafy —V=¥ Sy

oy

tbrordi o053 (gl S5 5 (A bt WSA> /0 alaly —A-Y J g

Y
£O

tleand 55053 sl S50 5l A b il ot abafy -4 J e

A

ol (o S50 5l 5t b gy il iy <\ oY g

..

tleesd K o S0 5l P b il 3 Sl ey ~N-Y e
4adlas Sy LSLGSL’L Jﬁd&& Loy -y JJ.,\:—




b 5 Con,¢

Ol as
PR WP S - PRPRLIR. PRLY [ B B R

WY
Y

Y

St il s e sl 5 oo oS Y- S

A2

G dasea Sl s ,e Oy ol ST\ K8

00

osbizd 3530 Blatly e —V=Y JK5
s by Sy ot ol s -\ K5

OA

04

:'SLo)'ng.JJuJCJ;.L;CJ‘):.;:—Y"Y Ji.:‘l
RIVER M I FLTR - RLF VLB o g L

£
Tl
s

GlSE ooyl et 5 lilys o dafy —¥-¥ I

t_.JU‘JJ OJJ}LAG‘JSB'- e Loy 41’-:‘)‘@“‘ Jﬁ

A

Glaste oMy laaled 5 gy il S0l dlafy -1 IS

b

13}&5@1&1& I:J“-i;L:AJ LA(;LL{B— A .Lp)b 4.144_1_’ -‘V—Yl Jﬁ

7Y

SIS gl glanla o Ghle 3 ol daly AT s
dl'.g_L.uJa Sadd g aglasts A e yd 4_144_1_)-‘\—\" Jﬁ:‘,

Ve
Ve

S RSt L;L@Sl:‘-_).: AAJWAQJAﬂjl &uﬁfs—\'—v‘}g

J.lL.uJ_a OMJ@J:.MAJJJJ‘ U:'J:""f da.:b-\\—\”J.<.2

A
\Al

L'.JU‘_’J S ‘frjd.,« ADJ-L;‘ U:'J:"“‘f -Lla..x‘_)—-\\‘-‘“ Jg.f:

Gt gl glagslas y o 4Y s do s dayf, 1YY IS




Lyl b 5 SUs il 5 01 H g odaw oa gl |85 5 S8 (g5lb o dly s p
' | A3l
Lt gy bl

Jﬁubﬁ@uwww‘,wébb ‘jﬁb_) ‘5qu c_u_b Om}'&ﬂ_ﬂobjhlt}:ﬁ&s

S RE (CIPTIRR Y W K I DOV 25 I ISP K SR LS { I T W SPP-JOR V- 0= PNCoH e SV poes

e 3 st 5 4l b Sl 1357 € 1S Il B eolne S iy S ¢ I gates ¢ I o3le o
6l 133 5 dloms LGS JUS 3 g 5 5 ki 35 eSilin 5 0dd (6803l 5,8 o guasn
uw‘& Slestinat by Sb 505 a3 8 ealizad Sl Sloteed (s G 51y g Sl b s 5,51
55 ,E 3 el s ke 0 s L LSl o 4233 Fr e 4y e Bl VXN sl 4 0letly
3l o3 B ws (glaks gl u:iujfrwtu.%.m GoS st Cilzsen e Jaol s 5o bl 5 Gl b s
u_vUL;;L;;.uﬁ@Jum,.ui‘};ijﬂjﬁ,qu}uwa%jtﬂ,@;wﬂcggsu
oty s oy 05T (6l o puize iy O g S5 3 S e Image 10015 1530 53 b Sl 035 5 oo
Crtytega 45 oy plzs @l:;..:,s“tsquusu oMby 5 ol 3 g il Ol o 5 S5 ol g 5 alust=
3 oUly @as a2l a Sb ey iy 5 U5 it sy oS esle Juls S (bl 330 Julse
Saan N s gy ailaSTot JUS 5 a5 5 wdin 5 5 00k b oW (Saean (shls ool 3
b N 5SS s DS e gl 3 JES ey b il 3 0043 & gy e RP=0.94)
o Ladslusts JUS 3 sy’ 2l 53l by 2080 oy o 4 GISLE a3 anin 3 339 0eS0ke SoalS L ST
by Jodsd RIS Sl gy GISL tin a3 41 B (San 0 W e 2018 o T 5 0 50
dys Y g M esln Jlaie 0 208 48 sy (S5 4 By oebans 029l 3 28 81 e [Sn 40

FOR S PR H ISR - FPRUE A KRNSOV FEpW BRI N PR E R e

Epded 4 céj_,]_,éf;ﬁ:a R PR H wslasl ‘_g_)LL_s.L; Laoily LS




5
[

Abstract:

Study of relationship between aggregate stability and surface sealing formation
and its effect on soil erosion in the laboratory condition
Fatemeh Peyvasteh '

Surface éeal formation which is common in cultivated soils of semi arid and arid regions
affect signiﬁcaﬁtly infiltration and soil erosion and creates serious problems for crop
production. After selection of 18 soil samples from Guilan, Qhazvin and Zanjan
provinces, some of the physical and chemical properties of the soils such as electrical
conductivity, pH, organic matter, cation exchange capacity, primary and secondary
particle' size distribution, mean weight and geometric mean. diameter and fractal
dimension of aggregates, and bulk density were determined. For estimating erosion rate
and runoff, soil samples packed in a 30x35x10 cm drainable detachment tray and
subjected to simulated rainfall of 95 mm h'! intensity for 30 minutes. Runoff rate and
sediment concentration were measured during the experiment. An undisturbed soil sample
was collected from the tray after each experiment to identify seal formation by thin
section analysis using image tools software. Collected data were examined by multiple
regression analysis to determine relations between aggregate stability, seal formation,
runoff and soil erosion and soil properties. Results showed that organic matter, ESP and
clay percent are most important factors affecting aggregate stability. Runoff and erosion
rates were significantly correlated to mean weight and geometric mean diameter and
fractal dimension of aggregates. The highest correlation (R*=0.94) was between erosion
rate and fractal dimension of aggregates. Results also showed that soil surface porosity (as
index of seal formation) decreases logarithmically with MWD and GMD reduction and
linearly with fractal dimension, the highest correlation was for GMD. The maximum
reduction in soil surface porosity occurred for the soil sample with highest ESP and

lowest organic matter, in the same time this soil generated highest runoff and erosion rate.

Keywords: Aggregate stability, Surface sealing, Micromorphology, Infiltration.
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* Gully erosion
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