[ DOR: 20.1001.1.24763594.1394.19.71.6.4 ] [ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOI: 10.18869/acadpub.jstnar.19.71.59 ]

\va¥ ,Le/r@,;ma,u.z/rm,sdwsu,qp\; coreb gl 5 (55,0WS g5 5 pgle Al

Ok o 0oy Dl SLSIE (5 5 50 5,bd sy el b e

0

ol ‘55‘.‘»%&“ b

\‘;'Jﬁj w.okg*‘)é&b Lp%;.a

OYAFNNF 5y ol ¢ VPRI 1ol 55 5 56)

o ALS>

@l ale b ml JK3 Shale b ol ol SUls, 8 sate 0L 2 a5 S D)3 JEH 5 Oad i T 51 obe oled Sl
o=l el 35 jame 0L b 55 ye by LT JESI 5 S )3 0ad I Ol S0k ol (g s ol b Al e Lakiels s
saasml 1 b S plodl el (giluand DL Cow Dl Dbl LS (F 5 53 oled G tale b e gl il
T 3 s i) B e (S s e (He p ) ) 0 o) ol e LU L S e Gl g lak gl
Wl JLSH (Ao Vo) Sl 5 b b (2o (555 A (o Bl Voox VY0) S oS glas S 515 4 5 (6,55] o Oli!
23 Gok=d i il b @ el A F 1 Cele S Sty Cole 53 i s Po oL O1,L sl T oS
S Gitu A )3 b (13 pre (Kt LS (55l 5 pds Gl B (P<o/o)) iy Hls pre Fol6 ilie 3L b S
A Ao 53 5 S8l G S g p Al o R g b d s SRl L bl b5 s doys 5 (o3 R 5 s ()
Sl glada=Ne fU b LS 3 65ld gy Sl b a8 als 0L S8k as O g 55 o0 3L 28l 58 e 0L
Comed (VW 3 502) YU Jols R A5 392 Hsa )y S s (R"=¢/A0 , P<o/oV) 3,5 Sl PR et Aoy b ,ls gme

A sdalie LS G g5bd 6 pdile b Ol o YL LS 4l 4

Ol o815 (g5 5LaS 0aSiils (b S o5 5.

vaezi.aireza@gmail.com : oy S Gy (DL J s ’

o4


http://dx.doi.org/10.18869/acadpub.jstnar.19.71.59
https://dor.isc.ac/dor/20.1001.1.24763594.1394.19.71.6.4
https://jstnar.iut.ac.ir/article-1-2997-fa.html

[ DOR: 20.1001.1.24763594.1394.19.71.6.4 ] [ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOI: 10.18869/acadpub.jstnar.19.71.59 ]

WAY Jlg / oS gokiin ojlad / o035 55 Jl / Sy ol poke cormb w5 (53,0L0S 055 5 p ke dlons

L VL (San (Tlesls 5 o) e Al s
o el L plasts (7)) a0l ol (s pdy ala b
Jeelse 1o Ll 0 s 5 035 3L3 (S bl
e e ol 1 3 Jl pl b ed g e szl 3
Sy e Shaaoboi,s s s flis 5 355 e
JEe i D3 Ll i S e M Sl g S a e
SreS SUl, Y s Jdsa s (pl disd
B L(Y8) sS e slol il slasS s 4 s
Dl B 53 00 e Jsle 5 S s O (6510
o S0 bt Gl B aS g pba Al LS
il Ao p S SLE 51 i VL O Dl Ol o
Sl Sl Gl b 5o s Jile S (6 04554 (7))
S LU, (s pdyd s SR L eS o5k (M)
b Rl okt Rl B Ol 5 et A 5
AU S il pald JS o sphe 4 S 50 0l b
(YF 54 &) Cidosee Slaiss 53 ol jlw s S 0l
53> Pt $lp sl bl 4B S 15 e 5 e
Srdnohl b e caals S (ol Gl b Ol
Olpn 53 ppr (o s Sl Sl Sl (gl
O 1 Ol 53 OF Gl 5 423l S 00 Ol A 5
wely SUs Cikoe sla S5 san 0L > s Jlasl
el S b L, 5 e o Sis 5 St il e
O Mor bl 5 0350 S50 S et OL 2r M58 Sili S
b3l ol 5l G s e 515 sbess | ools Jus!
sl b L glacs 5 ol gy Sl b )
ol (oland OLL Cou OF 5 S5 St e Shs s

.Jj_.»

b,y 5l
uQ;J‘}E&w|Jw‘Jﬁ JJ‘QA 6“\5\5‘

cob Lol coia Lalg o aBlilesl alsl sla ) 2

YPRVP)
b T sl 5 o3 sl 5l sbe ok Shla
JUE S e aS ol aals (55 O 55 et 0L
Sl il B (0) 555 oo DL 55 5 SOL iy ila b
2 S Gule bty S8 i glad g Jule 3 LS
e Jolse 5l S Ol L 50 (1) S e sl Laials
ol i Sa s Ll (65l sl b sl
T 03 DLl molia 5 el 2l S OAS o SN
Wil it O d s a4 S
35 o dloml (6 5 Gres SlasLd 5 ol olS (g i S
ol ylw b 58 aS tas e 0L Sladss (M)
SIsdr Do past (T 0L e ((SAL Sdda
(FPISLs Ols gz 5 (V7)) s Jsb ca ;3 OL
sl azsl

23 0l e b bt il Sl Sl gt G
oL Rill Erodibility) (o5l s iy tale b piay oo 5o
slaml oo e LB Sl sl oL s ndy il b 58
SLx @lyd o s &g s Sl LOF) cl LS
e 3 QU bl 5 aals (s55 O 35 020 Ol 3 5o
5 S Caaglie ax S bl g pdi bl B 15 0L >
ol eSS (gl Rl B Bl i S ete O 22
oS 3l A 03 3 Kigh oo oS S 5l (6 S 3
2 Sokd Sl ol 2 (VY 553 s (65 s L
wlad (2 55 Ol i G ) b e (sladite
OF) ol Oy Gad s b b

AU e 4 il e el S g0 il b
Lol s i S0 5 Sl oot 5 (S o S
Sye Slertle (23l wile ola S5 (1% 51) 3,8 o )3
2N s S5e St b s S dass 5
Cnslin 3 oo hale (St cil) D3 o3l w55 (7Y
Sie b oS sl OF S ez 0L ol 3 St

S ks gl el b Slaie b gy e b s e


http://dx.doi.org/10.18869/acadpub.jstnar.19.71.59
https://dor.isc.ac/dor/20.1001.1.24763594.1394.19.71.6.4
https://jstnar.iut.ac.ir/article-1-2997-fa.html

[ DOR: 20.1001.1.24763594.1394.19.71.6.4 ] [ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOI: 10.18869/acadpub.jstnar.19.71.59 ]

e Ok o Ol Dbl LS (& 5 53 b G pd sl e

6 Sl daslis 5 gy p 5590 S i

2 plbesd 9 (K3 s Sy N Joi

. 3 .

a 3 3 2, b
o) : ) “—
A? 9 3 J- .,,\ o .
01 4 2233 a. 4 oy 3
v S O 3 EN%S &5 >° 4 = A
3y 3 g 8° MEST < F "
D g TR

= ) = )
(7GR VA LY\ o/Y! o/f /0 ¥/19 OV/A? Yond aypP 0
WP vend o oabe o/Y! oy ye Vo/ve Y YP \aZALEE LV s
LSRR RYA LY o Ve o2 NP Vo/fe vV OVYE YENS s o)
AYE v epd °/8° o/ P V#/\© Ya/e° YRS YVAT s e
A el VYL LI o /A4 S VAL V4/y° \a/ve Yot gen© s
AVE et ey YIAP % y/fP Ve #/Y! P9 Al P o
SIS NONS nE V/¥e VARVA L NN Yf/od Yo/sS fo/fe s
on' o/fe o/$® AN ofe® VA Yf/02 AR vah o ao/Al S5

s gr DS ) S Sl o2 3550 5t 5 Sils tglie gl el g > ¢

N

nidte

S

o2 Gy HlEs i @

b O S S gl g S gHls papes Cow BB Cad e ) ISE

(Vo 517) 55 o eslinal (el S3) S slal L slan S
e Sl 003 b (g piudliml S 0T Sl Guiss pl s
Q)HQL&)L@)@Jﬁ&JUﬁQ‘&;duQ;LJﬁ
shonl 05 (g 3l bis slonl &S Jeb s slecs
NS s S ol pam Uil b 51 S5 slas S
g;.w‘ &ug;.:éjbu )LP;J o‘)\),q.éﬁ gf)j )qu‘)b Lsuot{:.w)
sl ool VIS 5 el Slasl S
Gy sl el U Ll 0ssl o dacs S ) il | shatea
s A s e ¥/F b s e Sl YO Cw)lqe}g\jl@
Jle o s e Lao ;S 0555 4 LS 51 S e

£

(O ) A3 Sslite Sl st lls oS Cikoe
Sad e A LeliE ATAY Ul 0y Ot el 53
et L glaals a5 sl e S a5l e S S Yoo
S Dt o3 JEH Ol 5 ol 03 sudome )3 w3l S0
S esliil Uy e g Mzl caals ey oSl sy
Vo) CtliSs 5 e o 5 Sl SO S
slacd 5l sy Ve Cod il sl QTCJGMJJ (Lo s
Al e Slallas it 5 s SSIE s o3 e LI
03 Ssb o) ) x VTSl Lo S clda s
Sl e 25 53 on ) e ¥ (el L s (it sl
3Y ene s (555 sbed a5 aalllae (gl 4 ST o0S


http://dx.doi.org/10.18869/acadpub.jstnar.19.71.59
https://dor.isc.ac/dor/20.1001.1.24763594.1394.19.71.6.4
https://jstnar.iut.ac.ir/article-1-2997-fa.html

[ DOR: 20.1001.1.24763594.1394.19.71.6.4 ] [ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOI: 10.18869/acadpub.jstnar.19.71.59 ]

\va¥ ,Le/rs,;ma,u.z/rm;,sdwsu,q”\; crmb @l 5 (5500 O 5 pske Al

Al dsls SUOL O 5 &S Coles (S g,
rﬁj&@wﬂ)ww})‘ezw‘bd‘ﬁ@fﬁ
dmslos (Do) IV 2 sl s 3lubr b b 5 (1)
.J»Tw;yﬁja.k{b)’\}g(t)aiﬁ‘jgj)\m s S
t=7v.R.S [¥]
J_’L)";Hd\/\\o J—’|JJ>UTLJ'DW¢J_>-VOT)JAJ
S i 5 5 () Jld (SIssds pled R (0 2
e o 48 =0T 5HOY) ol (A5 050) 5Ls 0L~
5 S 8*—47 aaloee gl s K8 g La)LS
(V) A eslanal 5 akal

R=d/ (Y]
Lol pd s ol e oo 5 5l Gee d 20T 3 &S

BSOS 5 oLd 5 Ges U"i"[""’

S gla S5y 5050l
S lasses S plad 5 (Sopb G S5 e lp
S Ol a3l w5 A Ja islojl 4 Sl s
S ga 0315508 Lo S Ao 3 (10) (5 5508 23,
SO Sy s JTesle ) (g re o A 5 Y Sl
A yin Slo s oo dobae oS Ol S (FY)
oot (Bl e o s 5 (TFF) b SO S Sl
o et A (6 S el (Fe) (aj_gyT ol
sed 3 b ST ) a oK) S plal 6,380
oot S AL o sase o (Vo) A Gl 03 s
53 (e sl YIAD a5 e S 0 6 lis)l L) (g3 5w
S ot Sl gbalas s iy o SKle 5 (8) | o
L SOl iaan ,me e 8 6 Y o Slaslisls s 5
o/o0 5 o/\O /YO o/ ) ¥ FNVO L acS Il 3l eslis ol

A (6 S eIl aiss S deas (FY) Eap

Lba.:‘b‘}:laﬁjﬂi}qﬁ
L;)LJ@)')S O35 Jle 5 ol dlmesls o 5 a2 ) slaeay

LasSs gl iy (o3 Vo) by (Sl il
53 31T s 355 sbl SIE b o A w3530
Al VIO Gas 5 o Sl 7 (250 5 e ) sk L2
slewl @, S a3 & S Jsb Ollgeas e Ble 00 Wbl L
AR A e 5 Sl Wl gl oS e gleml ps Al

A oals 13 6 ad Yo g slaar O 5 e e

$obed G ad b B s

2o el ilwan s Lol Cod (Ol g pdy Al B
s S sk pl gl g e S 13 ) sy b S
aliul 5 VYO il 4 20 1/¥ x)/¥ bl b OLL Sluad
Fo mds L olalhl A s LUls 58 he oK s S
il \JJ:AL)?AY/()? ajkﬁjkﬁhﬂﬂbv&bfﬂw
OLL wlie slus o oS gy g S50 LS &JA
LN UPYRNINCIV ENVURREE N I W £ SRGEN W3 WP W | OO
famorn sz A S 18 G5 ey Sles dob b sl
T Sles dbols s o S el (Ax0) yislo3T oo slias
e b s sl e ) Lol s 5 Ul s
A bl 1 K el SO Sl Sl S (sl e
J2lS 3l eslial Ly CUl g, 5l gy o823l s o3
gy Sl Al L s i (Wattman, 42) sl
N e
A omby S °M@?%’ﬂ)g}51‘-’i~i@é)4ﬁ
SIS g pdu il b end 6l el ey &S
s eslazal (VY) 0K 5 Elliot alal

DC

L

]

IV ol gl o PR3 N R PO -

e i T Te (SRS e 03 A 40D

o ool a8 3 (450) Olos ALy 5 (0 j20) e

£y


http://dx.doi.org/10.18869/acadpub.jstnar.19.71.59
https://dor.isc.ac/dor/20.1001.1.24763594.1394.19.71.6.4
https://jstnar.iut.ac.ir/article-1-2997-fa.html

[ DOR: 20.1001.1.24763594.1394.19.71.6.4 ] [ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOI: 10.18869/acadpub.jstnar.19.71.59 ]

e Ok o Ol Ol S (& 5 53 b G pd sl i e

il GBS 5 (55bd 6 e d pasls bl 4 Y Jaa

Sol> e F Olay ye u,:.<-l¢.n L;;\)"l FESSY &
o/ Vix\e! Y%y o™ v Sk sl
VAXY o vy salesT ol
Yxye A
B
31? /oxy T
4 &
3+ E
) YxYe B
o 1,
% Xy " B E B

on o5 GBS 55 6Hkd gl e b Kl alie Y JSS

S ot 5 WS al ol s Aoy 035 5L
otz oml A edalin Ll S s wliS ol
5 (o V) SLs ol s Il eske jlide 030 VU s
¢J§ Lo 3 OV ST Jes #IA) ol s Ao 3 O35 ol
oY Sl Lasls s gl Gl Sl i 3 (S
ol 55 o Slw MY B (Lo Sb 3) Colu s e il
2 e (Gd SBE )

Sl b S el bl 458 s
SIS bt i el S sl 0L (Y ) ol
(P<o/o)) cudls Cilisue 3L L oSl 45 ls s

b b sl s ol 5 pdy il b SOle alis
Ol o iy Gl ooy SIS 330U (Y IK2) Cilises
S 535 Gme e adb WV o) (5ld (6 il
3 (o) Ot s pdi il B Ol 0 eSSl (o
SOl Shals 5o e ele Jols et s 055 VL
ol Sy b sy s s S s belusls

el bl e s 9 S (g pdid s u,l:.aalSLglﬁjfi; le

ol

(V) de s aosls SuiS 5 S 5l aslinal b Laesls
okt Spdnohle B RS e S0l Al
SLr Lo S e Sl i oS00 Oa31 20,
Sier s Sl 3K ol gy Sl b S
e VA s SPSS 15000 5 51 glitecl (sl o oslind
Volo as s BXCEl l5dle 5 5l Lo sad ey (sl A S

A eslaal

Cow g 6\:;
&L:Aﬁ—h; B} L?Siﬂﬁ dué}'ﬁj wél_:.é 4_...‘_’1‘\-&0 C,.w\ ol
B LS s s e S5l 4S sl 0Lz s
eSSl S Ol 30l 5525 pland 5 (s sbs S
_}obﬁM)J\° )‘J:..:..:Juw:t 6[}- b\)jﬂ)ﬁ)?d{uéu‘)é
5 Sl sy e sa Ly Sl g5 5l sl
o S s do Sae 015 alasls (glul i Sl

OT s 45 a5 ol Sl IS (g5l (lols o) o s


http://dx.doi.org/10.18869/acadpub.jstnar.19.71.59
https://dor.isc.ac/dor/20.1001.1.24763594.1394.19.71.6.4
https://jstnar.iut.ac.ir/article-1-2997-fa.html

[ DOR: 20.1001.1.24763594.1394.19.71.6.4 ] [ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOI: 10.18869/acadpub.jstnar.19.71.59 ]

\va¥ ,Le/rs,;ma,u.z/rm;,sdwsu,q”\; b @l 5 5505\ 05 5 pske Al

b 5 Kb S Shs 9 Gobd Gl Ker b Y Jgd

K, ESP CaCO; OM Ks MWD BD Gravel  Clay Silt Sand S
\ Sand

\ —oav Silt

\ 008 —oM Clay

\ —ovdT e oAyt Gravel

3 o/VAT e /AYT e /AYT o /VA BD

\ —o/ff  —o/f4  /\O o0 —eyy MWD

\ o /5 AT oo oV _eiVAT oAsT Ks

\ Y/ YL SV, SN SRTA S /O _e/OF OM

\ o/SA —e/AeT  o/NF  —o/NN —o/fA /A o/fe —o/#Y  CaCO

\ o/ o/YA  _e/BV  _o/oV o\ _e/AeT oAV /04 —o/AY ESP
(RRYLN o/Vo O/YY  —o/OA =AY —e/Ne  —oNY o /ADT oo —o/VA K,

Syl callas 35 (F) O 5 54 il
S Sl3 ey A3 Ly ol (6l b b
Slaasl L am ol (R'=0/A0 , P<o/01) 54 S i3 sna
SSb IS, be 5yl Cilae i (FF) 01 Kas 5 Zhang
(mly o3 Jole s Jsar () Sb aes Sl sy
LS e A5 g i Sl T g adls (oS p bk
L ols e Ste (Sian (5t (6 0y 2l 3 (Y)
aS das e LA Cladss o il Jals e o
o doon B L b e pgbas S g d Ll
Sttt L e oy (FA) b e G131 Jols
Las e aelsil | LadliS e Cy 55 am 55 5 ey
Sy YL ds s L lasss s ol gy 55 (V1)
Sryomlo b amS 55 5 oo o (S mde o) ()
Sl Sley ey S das e LS Slids 5 YL (oL
Ly il oS S 3 s 05518 e o8 s o il 511
e 30 s b e 055U 5 3 s
53 (Vo) 5o sy pmal B SRl Bl el 5 5l ol

k% kk ok

.°/°°\}°/°\4°/°Oda..~)>6)\;@.a;.,.§j~_* 9

aS das e Ol Olidass sy ey S s Ol W8
e Sl (6 i DUl oS e didk L Zily slsl
s (W) aab VL g pds e L coslod s glasls
53 el LS el pramen il 2Vl b b
S e Sl Sbls Skt al a8 sls 0Ly S
2o el Ol Jelse LS 5o fele ol AL e oS aar
ol bl s s S (g pd s el s s YL
D3 A s S bl g ad Rl b
Sla S5 bd G rlisile b o (Shaar o
S sl DL (F Jsds) LaSLs pla iy oSG
SalS i ol aiss U e b s il b
Ul b Comge o8 Sy (6 pdudsd Os e YU LBl
Shls si SUs 5y ol 5l sl alb Sl ol b
S 35 (0) (SOl Syl b e oy j2eS
SAdEKAU L5 3 b b Loy 5 Ol e e
SLa o aw p3ag i o f s 5o (F) oL
b D3 e (Sen ol 0l e3ls 0L 1 (53,5l
5 (0V) 0L 5 Santos s L S sl il L

5


http://dx.doi.org/10.18869/acadpub.jstnar.19.71.59
https://dor.isc.ac/dor/20.1001.1.24763594.1394.19.71.6.4
https://jstnar.iut.ac.ir/article-1-2997-fa.html

[ DOR: 20.1001.1.24763594.1394.19.71.6.4 ] [ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOI: 10.18869/acadpub.jstnar.19.71.59 ]

e Ok o Ol Dbl LS (& 5 53 b G pd sl e

R'=e/A0  P<e/o)) S sla Sy 5 oobd s pliiubo b o a5 Ogew S5 4o ¥ Jgir

Ikl oy o Ikl eyl
6J‘%f"‘" t Je
Beta sylukl glas B
ofoof —¥/Y ¥/ox) o VfEx) e Sl Sl
o/ 2 °/4 ¥/AXY o~ Y/¥x) e Sl b o

s L S gla Shs Sosw

S S 4o
St g sl Sy 3l Sl il oS sl 0l Siasy ol
dile Sl S o Ak e Old g pdo ol B s
Srdpdst 5 b3 GV gy Sty Hoa s glas>
Sl il B ama 5o 5 Sl A5 S ol
35S Sl ol s Ao Do VU s 2l
03 oSl e e S s 38
23 Ot G el b SRR e el se Sl s S
VU g pddss s pb gl js sy o, S
P S g ho ld Gl ule By U, A S
SOl 0050 YU 5 Jols e Ao Do 0l Lo
e (Siean 35 5l o skl bl
Aoy 5 et Ao b old Syl e ol e
Aeoyd 5 s Ao b (Sl e e Sten 503 S
B bt O 55 w28 s S edalie b5 e
deosn b adkis oS s (55l (6l Al B aS 0L
O S (R'=e/A0, P<o/o)) collas o St Jsls "
Sl Gl Bl ey ol el ST s A
Sl S la Sns s od LS g dy il

.3}.3

0

Jedsasy Sl s S s (FY5 YA) ol sl etali
ol ol 4 b 5 Oad e Gl YL (g ST
Sl Jlast olal g piadlim! W 5 edd i Slule
St St el B Ol (M 5y (s S 0
ol pe eslle pis J S ETERRGN WG e S
il b il s ol s (g i Jast 55 5 wlasls
e 3 a3 oS (F0) Ail e ge Sl
AL Wl 5e old 6 il B o

Ol 33 oS 331 ey Oliiond 1 (6 by B 3 am]
Cddan Shw O3 Ay Ll L S g b
Uil s s s Cle 5B R 5 V) )s el il
Ol s dUist 5 s pdn ST, 5 G 51 pdidsh
SERCNIVRCH S K N W ST WIS IESPRCH e
Srdoieba b peen 22,5 50k b kRl
S s e e (Sten S35 Ko A3 b L
Sl s 5 o 530 K 5525 4 5l 0L liios
35 Sl b p Rals el il G b
.(YO)

5 Skt Sl o G O 55w
Sl 6 pdy iulu 3 a8 5l DL (F Jsur) S sla S5
syls Jols S SRS Sladaly adeis glaS= s
ST 03 ke S0 s 2B 81y 53 (R'=2/AD, P<e/e))


http://dx.doi.org/10.18869/acadpub.jstnar.19.71.59
https://dor.isc.ac/dor/20.1001.1.24763594.1394.19.71.6.4
https://jstnar.iut.ac.ir/article-1-2997-fa.html

[ DOR: 20.1001.1.24763594.1394.19.71.6.4 ] [ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOI: 10.18869/acadpub.jstnar.19.71.59 ]

\va¥ ,Le/r&,;ma,u.z/rm;,sdwsu,q”\; coreb gl 5 (55,0WS g5 5 pgle Al

oslaiul 5 90 @lbo

Y0 amio Ol g oils SLLasl O S s o] Sl 5 OYM LG a0

Sleslial b Skt i psdas Sllsy St Slopast 5 od HATAVOLSS 5 5 150 ol i ¢ p (S g5 Y
NFO-IWA (VN Sl 5 Of cbli= gla iass aoes 0kudS Olind gl Lz sl o35 0L Sl

NA4-Yo8 (VY Sty Of cbli= gla inss dos .o gona3leOlb Sl eslizad b Olgiwl

4. Adekalu, K. O., I. A. Olorunfemi and J. A. Osunbitan. 2007. Grass mulching effect on infiltration, surface runoff and
soil loss of three agricultural soilsin Nigeria. Bioresource Technol. 98: 912-917.

5. Bagnold, R. A. 1966. An approach to the sediment transport problem from general physics. US Geological Survey
Paper 422, Washington.

6. Blake, G. R. and K. H. Hartge. 1986. Bulk Density, PP. 363-375. In: Klute, A. (Ed.), Methods of Soil Analysis, Part
1, 2nd Edition. Agronomy Monograph, Vol. 9. American Society of Agronomy, Madison, WI.

7. Brayan, R. B. 2000. Soil erodibility and processes of water erosion on hillslope. Geomorphology 32: 385-415

8. Chanson, H. 1999. The Hydraulics of Open Channel Flow.Anlntroduction. John Wiley & Sons Inc, New York, USA.
495 p.

9. De Baegts, S., J. Poesen.,G. Gyssels and A. Knapen. 2006. Effects of grass roots on the erodibility of topsoils during
concentrated flow. Geomorphology 76: 54-67.

10. Dena, J. H. and G. C. Topp. 2002. Method of Soil analysis. Part 4: Physical method. Soil Science Society of
America Books Series: 5. Madison, WI: Soil Sci. Soc. of Am. J.

11. Duiker, SW., DC. Flanagan. and R. Lal. 2001. Erodibility and Infiltration Characteristics of Five Mgor Soils of
Southwest Spain, Catena 45(2): 103-121.

12. Elliot, W. J,, A. M. Liebenow., J. M. Laflen and K. D. Kohl. 1989. A compendium of soil credibility data from
WEPP crop land soil field credibility experiments 1987 and 1988. NSERL Report No. 3, the Ohio State
University and United State Department America - American Rose Society, 316 p.

13. Foster, G. R., L. D. Meyer. and C. A. Onstad. 1977. An erosion equation derived from basic principles. Transactions
of the ASAE. 20(4): 678-682.

14. Foster, G. R., D. C. Flanagan., M. A. Nearing., L. J. Lane,, L. M. Risse and . C. Finkner. 1995. Hillslope erosion
component. Chapter 11, In: Flanagan, D.C. and Nearing, M.A., (Eds.), USDA-Water Erosion Prediction Project,
Technical Documentation. NSERL. Report No. 10, National Soil Erosion Research Laboratory, West Lafayette,
Indiana.

15. Gee, G. H. and J. W. Bauder. 1986. Particle size analysis. PP. 383-411. In: A. Klute, (Ed.), Methods of soil
Analysis. Physical Properties. SSSA, Madison, WI.

16. Giménez, R. and G. Govers. 2008. Effects of freshly incorporated straw residue on rill erosion and hydraulics.
Catena 72: 214-223.

17. Greenland, J. and D. Payne. 1975. Determination of the structural stability class of English and welsh soil using a

water coherence test J. Soil Sci. 46: 294-303.

18. lowa Department of Natural Resources (IDNR). 2006. lowa Construction Site Erosion Control Manual Hand Book,
147 p.

19. Kazman, Z., |. Shainberg and M. Gal. 1983. Effect of low levels of exchangeable Na and applied phosphogypsum
oninfiltration rate of various soils. Soil Sci. Soc. of Am. J. 135: 184-192.

20. Kemper, WD. and EJ. Koch. 1966. Aggregate stability of soils from western USA and Canada. ASDA, Tech. Bull,
1355.

21. Klute, A. 1986. Methods of Soil Analysis.Part 1, Physical and Mineralogical Methods. Madison, Wisconsin, United
States of America.

22. Knapen, A., J. Poesen. G. Govers. G. Gyssals and J. Nachtergaele. 2007. Resistance of soils to concentrated flow
erosion. Earth Sci. Rev. 80: 75-109.

23. Kravchenko, A. and D. G. Bullock. 1999. A comparative study of interpolation methods for mapping soil properties.
Agron. J. (91): 393-400.

24, Lei, T.W., Q. W. Zhang., L. J. Yan., J. Zhao and Y. H. Pan. 2008. A rational method for estimating erodibility and
critical shear stress of an eroding rill. Geoderma 244 (4): 628-633.

55


http://dx.doi.org/10.18869/acadpub.jstnar.19.71.59
https://dor.isc.ac/dor/20.1001.1.24763594.1394.19.71.6.4
https://jstnar.iut.ac.ir/article-1-2997-fa.html

[ DOR: 20.1001.1.24763594.1394.19.71.6.4 ] [ Downloaded from jstnar.iut.ac.ir on 2026-03-19 ]

[ DOI: 10.18869/acadpub.jstnar.19.71.59 ]

e Ok o Ol Ol S (& 5 53 b G pd sl i e

25. Li, X. Y. 2003. Gravel-sand mulch for soil and water conservation in the semiarid loess region of northwest China.
Catena 52: 105-127.

26. Li, M., L. Zhan-bin., W. L. Dingd and W. Yaoa. 2006. Using rare earth element tracers and neutron activation
analysis to study rill erosion process. Appl. Rad. Isot. 64: 402-408.

27. Martinez-Mena, M., J. Albaladejo and V. M. Castillo. 1998. Factors influencing surface runoff generation in a
Mediterranean semi-arid environment: Chicamo watershed, SE Spain. Hydrol. Proc. 12: 741-754.

28. Mbagwu, J. S. C. and P. Bazzoffi. 1998. Soil characteristics related to resistance of breakdown of dry soil
aggregates by water-drops. Soil and Till. Res. 45:133-145.

29. Meyer, L. D. and W. C. Horton. 1984. Succeptibility of agriculture soil to interrill erosion. Soil Sci. Soc. Am. J. 32
1152-1157.

30. Mirzaee, S. M, Gorji and A. Jafari. 2012. Effect of Rock Fragments on Distance of Rill Erosion Initiation and
Overland Flow Hydraulics. Intr. J. of Soil Sci. 7(3): 100-107.

31. Moreno-de lasHeras, M., J. M. Nicolau and M. T. Espigares. 2008. V egetation succession in reclaimed coal mining
slopesin a Mediterranean-dry environment. Ecol. Engr. (34):168-178.

32. Morgan R. P. C. 1995. Soil Erosion and Conservation. Second Edition. Longman Group Ltd. U.K. 290 p.

33. Opsomer, J. D., C. Botts and J. Y. Kim. 2003. Small area estimation in a watershed erosion assessment survey. J.
Agr. Biol. Envir. St. 8(2): 139-152.

34. Page, M. C., D. L. Sprrks and M. R. Noll. 1987. Kinetics and mechanisms of potassium release from sandy middle
Atlantic coastal. Plain soils. Soil Sci. Soc. Am. J. 51: 1460-1465.

35. Parysow, P., G. Wang., G. Gertner and A. B. Anderson. 2003. Spatial Uncertainly Analysis for Mapping Soil
Erodibility Based on Joint Sequential Simulation, Catena 73: 1-14.

36. Romero, C. C,, L. Stroosnijder and A. B. Guillermo. 2007. Interrill and rill erodibility in the northern Andean
Highlands. Catena 70: 105-113.

37. Santos, F. L., J. L. Reis, O. C. Martins,, N. L. Castanheria. and RP. Serralherio. 2003. Comparative assessment of
infiltration, runoff and erosion of sprinkler irrigation soils. Bio systems Engineering 86(3): 355-364.

38. Singer, M. J.,, P. Janitzky. and J. Blackard. 1982. The influence of exchangeable sodium ercentage on soil
erodibility. Soil Sci. Soc. Am. J. 46: 117-121.

39.Sirjacobs, D., I. Shainberg., |. Rapp and G. J. Levy. 2001. Flow Interruption Effects on Intake Rate and Rill Erosion
in Two Soils. Soil Sci. Soc. Am. J. 65: 828-834.

40. Sumner, ME. 1993. Sodic soils: New perspectives. Aust. J. of Soil Res. 31: 683-750.

41. Walkly, A. and I. A. Black. 1934. An examination of digestion methods for determining soil organic matter and a
proposed modification of the chromic and titration. Soil Sci. Soc. of Am. J. 37: 29-38.

42. Wustamidin, L. and A. Douglas. 1985. Aggregate breakdown in relation to raindrop energy. Soil Sci. 139: 239-242.

43. Yoder, R. E. 1936. A direct method of aggregate analysis and a study of a physical nature of erosion losses. J. of
Am. Agron. 28: 337-351.

44. Zhang, K., S. Li., W. Peng and B. Yu. 2004. Erodibility of agricultural soils and loess plateau of China. Soil and
Till. Res. 76: 157-165.

4%


http://dx.doi.org/10.18869/acadpub.jstnar.19.71.59
https://dor.isc.ac/dor/20.1001.1.24763594.1394.19.71.6.4
https://jstnar.iut.ac.ir/article-1-2997-fa.html
http://www.tcpdf.org

