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Background and Objectives: Splash and interrill are two important types
of rain-induced erosion in agricultural lands. In many parts of the country,
erosive winds can increase soil erosion rate by intensifying rain erosivity.
One of the most important conservation practices to control erosion is the
use of plant residue mulch. The aim of this study was to investigate the
effect of different percentages of wheat straw mulch in addition to different
wind velaocities on soil losses due to interrill and splash using simultaneous
rain and wind simulator instrument.

Materials and Methods: For this purpose, an experiment was done
in a completely randomized design based on three factors including
wind velocity (0, 6 and 12 m s™ at height of 40 cm), wheat straw mulch
(0 (as control), 30, 60, 90%), and soil type (hamely Comm and Cg7smm)
each at three replicates. A constant rainfall intensity of 40 mm h™* was
applied on the treated soils for a period of 40 minutes. Interrill erosion as
well as up- and down-ward splash materials were measured separately.
Finally, the efficiency of different mulch percentages in reducing soil
erosion compared to the control (bare soil) at different wind velocities was
determined.

Results: The results showed that with increasing the percentage of soil
coverage, the soil loss due to interrill and splash was significantly reduced.
Also, with increasing wind velocity, interrill erosion and downward splash
increased, whereas upward splash decreased, significantly. The efficiency
of plant residue mulch in reducing interrill erosion was ranged between
30.7 and 92.8%, while its efficiency in controlling upward and downward
splash varied from 3.3 to 81% and 78.9 to 99.9%, respectively. The 60%
coverage was introduced as the best mulch percentage.

Conclusion: The findings of this study showed that in wind-driven rains,
interrill erosion rate increased with increasing wind velocity. However, it
could be reduced by an appropriate coverage of plant residues. In other
words, by increasing the percentage of wheat straw mulch, the soil
surface is protected from the direct impact of raindrops and hence,
interrill and splash erosion rates are reduced, significantly. It was
concluded that the efficiency of plant residue in reducing downward
splash was more than that in reducing upward splash. In addition, in the
presence of plant residue, the downward splash was reduced more than
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interrill erosion rate. The results of this study indicate the importance of
plant residue as an effective conservation agent in controlling soil erosion
in agricultural lands.

Cite this article: Poormirkamali, Sanaz, Mahmoodabadi, Majid, Jalali, Vahid Reza. 2022. Efficiency
of plant residue in reducing soil erosion due to interrill and splash at different wind
velocities. Journal of Soil Management and Sustainable Production, 12 (2), 67-86.

@ oIS © The Author(s). DOI: 10.22069/EJSMS.2022.19103.2021
T Publisher: Gorgan University of Agricultural Sciences and Natural Resources

A



Sl adgi 9 S S e 4 55

YYYYATIY gl LS
YYYY-VYYO :odbi s

%&’U‘”"iﬁk‘a’

ol 9 als 1o alF bl LSl ST,
3 o e gw 30 (Slowly g (5 v

ru.\)\> L,b).l.:?_g gw‘_;:l.gibjm des G‘JLQS#)}: }UL.o

sanaz_mirkamali@yah00.com :aslLl; .0l 4l Ol S Ole S by degd olKils St i psls 05,5 655 Gamiils )
mahmoodabadi@uk.ac.ir :asULl, .01l Ol S Gle S b dgd slSiils «Sbt pukign 5 p ke 63,5 simn sy Y
V.jalali@UK.ac.ir :asbll, .01l o) 5oms 35 s olKEil5 (Cmeds wkige 05 S ¥

oS> Alas SleMbl
2l 53 0L 51 26 Rl b age g1l 5 ldom 5 Sledl (Rl idaa 5 bl Wl g g

el 0Ll (Sanlo s s Gy b 5l sl Sias 053 Gble 5l (ol 53 el (S3p5liS RIR Tk JE
b e 53 e Bl Gl S S s Sl Gl oas Sl
Glado s U ey Gas b Lol iags ol alS Ll 3eSbe sl eslizd

. _ \2"/"/'/\:@.;‘QJQGJU
u:ﬁu;;)uﬂ>p_ik:5u6u¢;ﬂp&w)>¢w&js;a\su;,§u;wu

VEC VN0 i g B

A rl;.dl sL s oLL ;)La)"..a Sladd ol&iws 5l eslizal L shesl 5 s bd )
Ve NNV 10 b

Sl las JolS = b B s S O sea lesl sl cul 4 il By, g slge
Y obs ol Sl L St wsad 93 595 » 0L Cele 53 e Lo fr Cud sl b
5V re) ol il slacs e 53 (Cuazsmm 5 Comm ol b o 5a0) e L £/VO 4
o Jols S 5 S Sl Sl sl 5 (Sl £ plisl s el e 1Y
ol S5 a3 5 GBS 0SS Yo e 51100 Ave Jslas) doys 0 510 Y

1S slasly

(oS

ol 5 0L Objea slaand

OLL 3l 3b Ll

2 S Gl alS s sl il gl SIS do)s OLL s S &Sl Sl Sl b
A pend 5L e glace pu 55 (s O S Aald b aslas

3 Sbdom ol Dl Lle S ey LI L e sl Ol s sl
3 b b ol Co o IBIL s (3L Sl (o)l e osba Sl
el sl OLis Jals WL Ollal 5 aulssl ghls pme sbas O3 syl Ol

5 sV Olasly 2alS 53 5 os AVA LYY ol Silod ks s LisSLE

0


mailto:mahmoodabadi@uk.ac.ir
mailto:v.jalali@uk.ac.ir

LSJL:JW&.LW}JLP);‘).C‘NQJHJ‘JJQSGM‘)J-\. ﬁﬁcw&ﬁb‘)}ﬁcjla.ﬂ
Bl olas

il Ol ol Jaas 5l ke SlaObl s S sl OLE Jrass ol slaasl 1 S s
el gy sl Guob Sl s ol bl e Rl sl e 1L oLl
@l 3 s Al ol e e 1 il i ks 015 Sb sl s LS Ll
Ol S ke 3,55 iy 53 Sb e (AL GUlly JpSU dss L
Ormed Al SR Gledl 5 ldnn Gliled Ddd i pe 5 550 e bl
S 4 Cod ol G @ Ol Db 28 53 55 0 2L (LS Ll
Gty Olaily ol & o (AL LG 5l 3 opl 2 et adls CsWL Olail
LS sls 0L iass ol slaasl 2ol (2l ol shba b 5l 5 b sl
Ol B LA ol S sl T OIS e suslaS 2l o LS slle b

23w sl Ly 3sES Bl 53 DL 1 L3t

Sl jmals o ol Ll e Sls Ls.,{I)L_T O Loy ( Dl e (3bldgeme Ll (Lo s gy 0l
FY-AE (VY Gl adsi 9 SE Co ppdo 4 i 0l Glizes slacae ju j0 Gladils 9 )iy
DOI: 10.22069/EJSMS.2022.19103.2021

@ ) OB M © OB S b e 5 55,5LaS pale olSails 1500

NC

\'2



OLed g JloS yoy90 Ul / oo aluoyd (B 3 LS SLL (g s 2,1

Uzl 5 odalr slaruls 26 L sk o
RGO S e | VIS | o< FRF) OV R W s
Sl Bl ol gae psba ol Shy Ol kil
(A) das e
gl 53 Bl b S b gl (o550
G s s LS g iy, ol S S
Fran bk sble Ll s sl
AL S Rl s e w8l
S e K Olssa (1 Dl Al oS s s
Sl e S Jes DL edule b (55,0 ol 03 b
2 o0blb okl Salep g5 s !
das e SalS 1 ol 5 S e oS e S o
0L S gy ble G Ul 4 (Ve 5 4)
ST O dase 2l |y bl skl b 55,0
St s O 354 cdaze (S5 wlse sbml L OF
Sie 5 o SRalS Cel a3 s Rl
G @ nl e O 500 0 8) 555 e UL,
S Sl alS (el 35 ol S (sl
5 0 S S der Sl sl
228 0 D ol 52 b ST (S5
S gl e 3 S 08 A V)
Jos 5 Jols S Olssa 8 il aLS Ll
S3dt Lol emes LS Ll s S
535 S G pd il b tals 5 S gl S
el b 5l AU sy 5 Sl S alS e
GRS e o (V) 5 Yo AY) sud
o S el opshiegs il alS Ll S
5 @bl Steils 3 s 5 Sl bl el
ol b (VY dase LRIl L St s
oA Sles glaaypr LS L Sl eslind
BT e T e R s
fr 4 s bl Sy a5l S
(V) s eslinad s 5 (SUOL uls 5 S

\A

EVRU

Ldg Olsear 53k 5 ol Shle iy o34l
Al a3 s S T bl s s
Sl globds S le 3 55d e g
Sedulu b (be) Jals S @ St b3 of b
Lpdpo bl Kos Sl 4 5 0l b e
3 glasome lime I ams (Glad (Y 5 0Y)
Ll ey 8 Sl L5 ab Jelse
Sl Jolse Ol Jole i b S s ol
(& 57 Ll o Joo Sl g g eliS o 5
Skl s edule b ol Jalse 51l 5 O
Sape Sl Ko Gble 53 Jyene jsbay dinis
ol N gy 5 gy il il 3 L]
b aes 5 sk Gble s S
IS O b b Slte b sladyl s
Gl (San sbatas B Sl Gble 53 58
o2lss (AUSE 53 e s oS sba oL <
T e e R
Lol Gble o LS)\KE)}“") 3 e J
03 ol (0) el Cslate sugle 3 le 4 ax
FeS Sl Gl ol s S call-

REWA P KO I AP S
Ll o S Cl sdglap falge 51 S 5L
Lol Gh5s 25t 58 ol DRl i Cor e
WOl 5,5 asls 5 OLL Sk e 03l s
shoas s ol sl s Wlg e S L
el 0 5 edd S Cugb, S o s
Sl b Bld 5 dase JalS 1) LS 2y
Wes 5 ol (V) syl e walp Sl
ol Al e iy, 5l eslizad L (Y1)
ol A Sl el JLAL i G5 &S il
7R a5 S 0L elad sy Sl

coenl SV s e 3 sbess 1 0L e ks



V€Y Y a)h».fs NY D)sbc)l..\g“g:.\gfsdl&%ﬁ.\n 4?.)'“‘”

3b Oloyen slaand olKiws 3l esliza L a8

A pll Ok

W gy 9 dlge
as o) 03 1ol 5 0Lk 03 Sl oo

Sheslind bl ol gladnl b asllas
53 agmse 3bs 0L Oljes Sleand oKaus
et oKl S bl 5 le s oKiulel
bl 53 5l oKaws ol 288 plsil Ol S sl
OLL Sleasd wble (Y 556 by able (V Lls
ol b esliad L (YA 5 YA cl es S
wtle s b Ol s b sl sl oS ol
Jelse Oloser b5 w8l addllas OGH i
el s ald Ol s 0L s sk skl b
Sloss Slasein 5 Ladbb lls s b oKaus
G 0/0 e sl ciliie slace ol 3B 5 ol
slacas 5 (g2 Sl b CL&JJ 2ol o e Y
el e b Yoo B Ye o OLL Cilis

(Y4 5 YA) Llad sl
LS ol s i S slad s g5lweslal
U jio Ges 3l ulo pises 5 Sl 25 5,08
38 oy (Y Gas) sl Yo
alas 5,50 S plesd 5 (Spd gla Shs
Il w5 () (S edes iy a4 Sl Jeld
posasa oo oSG Sy a4l )
EC) (S colin wtfls iss o 50l
SIS s sy LA o las
L Il oS O e PH dses (PH) 1=
peedS DL S 5 (M) L5 (Sl s 5 ool
Sy90 Sl pnd (V) Ogansl 25 S5 0 Joles
ECE R W TI 1 VA WP I 1 A M VA R CRC I USRS |59
W8S B s g L S 0 Sl
YLl (MWD) wlasls Jas Sis o SKke

\al

ol ol gu e ALS Ll g bl
Al et 53 5w pa (o Ol el
S O (T 5 VD)l e bl
PSS AR G 03 e Jelse S SsS
ol lies CJJM 0 S Chgsda als s
(YY)
(AL Ll sla S il p sl Ol s
53 W aaSb e 5l S NS 5 oS s
o bl 5H(Y0) Ceslodd S5 (gl oy ol
o Dy e 5 Olol g s & Ul oS
by GHS 5 o5 Basbe 8 oLl OF sy
W S pemer s e A LA glasl,
Sl ool slagiasn Jocal L) 55
ol JRS s S 5 elS pSle ot i
Oer 5 ety adlae 3 ol S
U e (S 5 elS iS5 s (Ve
oSSl RalS ppes 5 OUly, JSKE Ol s
A e S VA LUl s e, Bl
OHer 5 1S Jashy mlS oires (T0) i
5 oS eSSt Sl eslinad LoaS sls Olas (Y4)4)
SR e ST 4 e S YA Sl S il s S
Shestizal &8 L5 S a8 ol e 5 opl @ scab
s il IS ol 6o G564 gl
Sge 4 Blge wiil e hoas Sl
S Gl p S lp e pnde SR S
ol s batash ar 5 LB e o oa (YY) LSL
b Sbil S s el s e
Ol boss S Cojyde Jials 3 uSs
SE 55 s 3 5 ek plil Ol s 3L Sl ks
o ose 4yl et ool Sl e
02 S S 5 oS Sl il sl T
Goldom SRl p ol sl il glacs
il S g

Lils s Sl



0o o (IS puoy99 Ul [ e Glalwyd (IS 3 (LS Ll (e s o)

Gl e Jals a3 sl S Al
Loglasl 5 ool ool glace o (S
o 3 S S ay Dslite 4l ol &5
Sl S 5 e 3y slasleg i Jlesl IS
Joli pdS HS 5 oS Sl cgline s
V0 Ave dslas) doys A 5 W as
3 o) Bl S GBS e SHLS YT
S g 5 (Sl £ gl 5o b, )Y

S S b sl a5 D3 o3l 55 L

Sy (Ca75mm 3 Comm) JIAL)»;A gV 5 Y ol
2L S eS cilie glads s 5l ol ) IS
e e Ol 1, S da..u

P&usuéﬂ)bfﬁﬂjas

eSO sl osate e 5 e
£y Sl ol Al Cewsay LW WY
Aoy VY d:bu v:‘.JS CJL:; 9 ko VARY
BE] slas o)|Ja‘ @)‘}; &L-:AA‘ “ 42-)3 LJ RS WY w:x';
5 Sl b adlas 3, S (PY 5 YA)
w‘ B A eals PR j“‘”‘L;L.?‘ A 9 Y 6@&‘
C))L&IA CJ‘)J o‘)\Ju\ d“)‘); L; Sk i:jau 93 ‘wLw‘

A g (Cazsmm 3 Comm)
JosSt sma bipbol bl sl o g
flnil S5 e 53 s skt Sl £ b LG s

St E NN

oSl o ¢ g U

Figure 1. Different levels of wheat straw mulch at the soil surface including 0 (control), 3096, 60% and 90% coverage.
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Figure 2. A view of the pan containing soil sample treated with mulch and the applied trays for measuring
splash rate.
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Figure 5. Interaction of mulch coverage, wind velocity and soil on the upward splash rate.
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Figure 6. Interaction of mulch coverage, wind velocity and soil on the downward splash rate.
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Table 2. Mean comparison among the efficiency of 30, 60 and 90% coverage in reducing interrill erosion at
different wind velocities and soil types.
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Table 3. Mean comparison among the efficiency of 30, 60 and 90% coverage in reducing upward splash at
different wind velocities and soil types.
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Table 4. Mean comparison among the efficiency of 30, 60 and 90% coverage in reducing downward splash at
different wind velocities and soil types.
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