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Extended abstract

Introduction

The degradation of soil structure and reduced water infiltration into the soil are indicators of soil degradation,
which lead to decreased stability and production quality, as well as environmental problems. Soil conservation
methods are widely used to curb soil degradation processes and improve soil structure and permeability. The
effectiveness of these methods in enhancing these indicators and controlling soil degradation requires further
study and evaluation. This research aims to investigate the stability of soil structure and soil infiltration rate
affected by various soil management and conservation operations, and to compare them in the Razin Watershed
area of Kermanshah Province.

Materials and methods

For this purpose, eight common reclamation and conservation operations in the study area were selected and
evaluated. These operations include pit-seeding and seeding, rangeland audit plan - conversion of dryfarming
to rangeland, rangeland audit plan - conversion of dryfarming to forage cultivation, almond tree planting
alongside digging holes, land leveling, seedling planting, conversion of dryfarming to rangeland, forage
cultivation and orchard, and forest area. For evaluation, random systematic sampling points were selected
within the area of each operation and their corresponding control area for study and sampling. After digging
profiles and sampling the soil, the laboratory measured and calculated soil aggregate stability indices, including
Mean Weight Diameter (MWD), Geometric Mean Diameter (GMD), and the proportion of stable aggregates
larger than 0.25 mm (WSA>0.25). The final infiltration rate was also measured in the operation areas and their
controls using a disc infiltrometer. Finally, a statistical comparison of the mean values of MWD, GMD,
WSA>0.25, and final infiltration rate in soil conservation operations and their control areas was performed
using the T-test for independent samples and the Duncan test for comparing the means of these indices in
various operations using SPSS software.

Results and discussion

The evaluation results showed that the lowest MWD index was related to land leveling and sapling planting at
0.15 and 0.35 mm, respectively, while the highest values at 1.9, 1.8, and 1.6 mm were related to 20-year-old
almond planting, 10-year-old almond planting, and forest areas, respectively. Additionally, the highest
WSA>0.25 index values were found in fodder cultivation, orchard establishment, and 10-year-old almond
planting operations, indicating the formation of large and stable aggregates due to conservation operations.
Among the eight operations studied, the 20-year-old almond planting operation showed the greatest
improvements in MWD and WSA>0.25 indices. The results for the final infiltration rate indicated that soil
conservation operations, particularly converting low-yield rain-fed lands to sapling planting and changing
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rangeland use to 10-year-old almond planting, led to the highest increases in final infiltration rate, at 21.8% and
16%, respectively, compared to the control.

Conclusion

Overall, soil conservation operations increased the relative share of larger soil aggregates. However, the soil
infiltration rate index showed conflicting results, as factors other than the evaluated conservation operations
also influenced water infiltration into the soil, necessitating further studies. Consequently, examining the role
of management, especially land use management, is essential for sustainable soil resource utilization.
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Table 1. Characteristics of selected projects for study and evaluation

) ) ) Impact area - area Operational
Row Operations/projects Area or village )
(hectares) history (years)
1 Pit-seeding and seeding 240 5
Rangeland audit plan - Conversion of
2 9 15
dryfarming to rangeland
Rangeland audit plan - Conversion of
3 6 8-10
dryfarming to forage cultivation Gheshlagh
! Almond tree planting alongside digging th >3
mond tree planting alongside digging the
5 p g g ggmg 60 10
holes
6 20<
7 Land leveling 5 3
8 Seedling planting Sarab-e-Shah hossein 32 2-3
9 Conversion of dryfarming to rangeland Razin rangeland area 0.8 20<
10 Forage cultivation and orchard Pir Kashan 4 2-5
Razin rangeland area
11 Forest area 150 -

and Sarab-e-Shah hossein

2 Mesic

I Xeric
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Fig. 1. Pictures of several soil conservation operations, A: Almond tree planting, B: Pit-seeding, C: Land leveling and D: Conversion
of dryfarming to rangeland

asdllas 5550 Slles 5 laoole S uusTy, -F S
Fig. 2. Spatial distribution of sites and operations under study

s Ll 5 bl Slles & jglona s sals Ll
S b Ol bond SB 31 Ss5 o

aw l sbla> Slladl bl gl asdlas cpl jo
59 eSle slagaly ol sl 5 luly a3 Ls
a>Ls 3 "(GMD) haé  cwsin (. Silo  (MWD),lad
Fogke VO 1 3S,n Jlal gl cons
osliiul (S 4y O (6 pdydeis Lasls 5 (WSA>0.25)

2 Geometric Mean Diameter (GMD)

sobateds 1o S lo3T plxil g S 51 (6,10 paigas
(_g)L\.’»‘L% (_ngua:}L‘b ey} (5‘)-.’ Sk )l (_g)‘é).‘ﬁd.;}a.;
o b Sy el 5 Slallae clocale o daailasls
@ (aoye (S5 558 (63 pdl o ) Juds
sy I S glaaiges 5 ji> Solal &)50

! Mean Weight Diameter (MWD)



\f‘\“ ‘Y O)Lo.:: s\; Jl}

xi doalasSs s S5s uSbee MWD (] o oS
o B S o (55, oS plaalaSls LS o Sils
039 & S a0 S (55 i Wi (o i) Wil
a SIolaw 7 g ooyl jo ead 00 IS 4 S S
MWD abul, cpl 0 azgi bl ooyl jo ass) IS
oo )l 1Kl L8 SO oS ) laalaSs cus
3 e Al ad wais Sl e ls aiS o
A oy (F) alal
GMD=exp /Z" ’—}’Zf:’w’/ )

Ol X Ghad s 0 Slee GMD () j5 a5
Sl S S pp sy n & plbalasls s
S g S e 0 Al (59 Comnd Wi (e )
B S olaxs 1 g Gtalesl 4o ool 08,5 4 S
Sl Grolesl jo ass,

sosls 5l eolatwl b iweh opl j0 wgdleas
WSA>0.25 ozl o S (gm0 0ads (5,503l
sheo VO 51 25550 lal slalaSs gaexe Jolis aS
S U5 g S 0 SIS (g S S e
A dloe i el e oo /YO I 51 28,5 SUI s
SdyS g oy SLAISTS (o 5 ye 5 e e +ITO Sl
Sl ey sleailaSls WSA>0.25 sl a5 el
Six etal., 2001) sas oo i |y ol 5o

2 S e ol eadidei a3l s Gl
3 abgye wals 5 Sldlas by 5 bl olles
GrSoilul gy 4y lamio miwdsd olSiws
,o .(Minasny and George, 1999) o eolazwl glas | 5o
Joe loe p S a O 3585 o5 e (2,
<l eud )b Jolee a5 Reynolds and Elrik (1990)
odd aid)S i yo bl bulpd e Ol Sea e pe
5 xS ase Gl spalar F USE j0 b ale
ool 00l ools lid (6,33, 398 (6 S0l

3 Geometric Mean Diameter (GMD)

b9y 3l LAl gl slegasls Gusd 6ln 0
laalaS L gaie j 5 UK 5 s 5 b o0liul L3S
TMWD) LS 555 oeils slogasls V5l
Comd 23S (rizmen 5 T(GMD) )b i (:Sile
b dplims e ee YO 51 255 sl slaalasls
558 e ST (g ol a5 550 sl 515
B S o B s 0 S pr ) S| laalss
Oh R 3 (559 o ol jslaie (pay 0l sl
ojlail iz 2,0 LalaS e y5g s b o(RI) (glojlul
a4 M) S o balasls S 59 4 M) S o (6
IS 039 59 e l 0o b (1 alal) el cens
039 A FS g 3 ab, Ba gbalss
Al dewlbre g SU o loslasl o 2 50 baslaS>

Y akly)
. Mi
Ri= M (\ )

» slp ad, Ba glalse L S S
S > S 2 4 bgrpe ()39 009 0,5 TO 5l g5
Slp o 285 )13 abgi e Sl (59, » g 00D (e
S geree il oS il 55 5l S ol
el ¥V oo 4 Sl o (59, 438,513 sladiges dgo
3oyl ol Sl ooliial by 0 pus ) (Siage Ol b
b Sl gy B doailaS L Stpgo 5l g i gl
|, oidkes 1oV 9oV oF YD« [0 ) Y glaosludl
Y10 Jsb ol J3Is 5o 5 00,8 55 abse ol o
Gosb & Wb by 9 Vb alSs Ve Doy yle e
a gl gloy Jsb o S (0S5 e oS
235790 SLalSE (LG )3 00 Ol )3 5,8 S5k
V0 slos o s Sl ey 091 0950 S 2 s,
IR GIRNEPVIPR I g+ WP E

aal 5 oolial b LailaSB s S5y oeSibeo
A duwloes (Y alayl)) Kemper and Rosen (1986)
MWD=J_,wx; ")

! Wet sieve
2 Mean Weight Diameter (MWD)



y-ea/

S e piideii s S leisle gl sloasls

¥

g

o 1

E e ~

Slamio iwdgrs ollws SaS' 4 S (5,035 (5 pSojlail € g coxiie slaculu ;o S 5l (g)ls ) digad 092 B g A =Y &

Fig. 3. A and B: Sampling method for soil at selected sites and C: Measuring soil infiltration rate using a disk infiltrometer

3 b g o lalase yilbl Jse 4y aS col
Ll g 5aS S

oll jo clys sledlasls 84S dalaie o
adbaie 5l i 2o, O (e 4 yio oo 99 51 55,5
G4 adlaie )0 oS (928 a4 el (5545 als
J5 5l as s FY sgas bailass 5l ojlasl WSyl
oS b 0 ves oo JSis 1) dilase ojlasl gla WS
30 el Qo 0 T odgas wall dalaie o Gl oyl
G0 dgS A G (ol 3y laailaSs olasl (WS
3 58S AlaSE ojlail WS 90,0 4S5 (950 A el
99 40 ol JA Camnd eV g Vo F o g o/ VD
FIN o F Jolae jo ooy VIF 5 VY 84S adhio
] Gl ddlaie j0 duo )0

ojlail jasls (g 84S dilhie o o ojle 4
S O3 L g e 0 balaSs i 4 aailas >
3O st e 6,548 Jlesl 1) il adly s
o ol ol el ails baalaS s g lul ilal
DS Gyglen 55 (BLS Adg leads) B 50 Wl
5o 00 G aslaS> JLSis 5 55080 LS 0 S
il sloplSe b S LS ids gy
03,8 laciond 0,5 0 3 el o plalad sl aiile
oy (pl &5 S so S |y alaS > LSis g S
a5y b ladye pad Sid g ad et glads 2 b

e N

GMD MWD sl azls polie duslie «ulys yo
salss ghlia 5 S cbilis Sllee ;s WSAS0.25
iz 5 e gladisel 6l T (5051 S 4 il
o sl i 5l cilise _tbli> Slles cyes dnglio
10 Jlis! mho o WSA>025 5 GMD MWD
SPSS l38ls 3 5l eslatwl b g ,SSls 55kl (9031 b oo o
2 2l 3985 S Glie dunlie (izmen ol plox]
e a4 LT L sblie 5 S i llee
(265 ploxil Sl peis o

Olbee-SL plaislo g)lub gogas s s
oleitle glul slaaxls polas duslio 165 ans
cbli> olles cota o WSA> 025 s GMD MWD
Sldos jo il oai o)yl Ve B Y sla s o S
o, FY e 4 MWD ol (F S2) 6,548
Qo0 gy a0 g Sl wBl o8l dald 4 oS
ol 2als b Slo pixe B 6l ls (P<0.05)
o 4 5 alaS s wais (1Sl (uien
adlaie 1o /Y sgu 6,548 ddlaie o lawgie
Sl SKlas wigy opl Cwl oo, +/YF dg0> 4 vl
Sl (6,15 45 ddlais o cl o SlalaS e og
2 Grizmen all Copae 5l L5648
OO e & (5,54 adbis ,o 35 WSA> 0.25
S gme BT glyls do o iy g yiion wall jlas s



\f‘v 5\ O)Lo.a:: s\; Jl}

25

) A 06 -
WSA> 0.25 ¥ -
20 05 4
=
& x5
et g fan)
« =
= Qo3
-
‘.n‘- —
}‘ 10 a
= (S Rb)
=
5 | =
o
Control Pit-seeding
a5
a0
++se: Control
= == Pit-seeding
&
2
§ 5
by
Q. ap
P
(=]
§ 1s
=
ST
[
5
o

0.075 0.106

01 A

0.25

* B
MWD -
s GMD
Control Dit-seeding
c

10

[

05

Size of aggregates

als g o5 45 bl oldes ;o (C) baslaSs o3lal a555 3 B) GMD MWD 5 (A) WSA> 0.25 sla_asls polie —F S

(Sl 00 o 35 (6525 03Il (paiz Kk b b jloged) dopo iy e 10 0 Jre juf g lo e NS g %
Fig. 4. Values of indices WSA> 0.25 (A), MWD, GMD (B) and size distribution of aggregates (C) in the pit-seeding operation and

its control

* and ns : Significant and non-significant at the 5% level (Charts are plotted with the mean of several measurements)

5 10 SbalaS een al a8l 2ul8l oo
ey dald 4 Cd g0 0 feiles 99 51 555
GalaS s Ll ol sl al33l as s YAR o YY/E
Sall )3 5 e VO Gl 2SaeS 5 ke SO
Siesd b s oo las il cpl el oogr i
5 poudye slealasls wolisl cel wilg oo a0 4
ROW PRV AW
ollS S Ly 6,8 ol ogeds (e STL
ol (ghomly dleaiz ol ohsa (sladsle
Sl g)lul sleatll )0 (s 5 e o5 )]

16 5 adgle g &5 po 42 003S 3028 pdd Olilos
03bpS e et Bosb 5 65 el Slibes o
S gxe wales L MWD asli Sglas Lol wsjls oo
s ;o lo gxe BT 0ol LGMD asLs g 009
Sl Bl MWD 055 jlo se e o ls oy iy
£s ol Jlesl bl 009y o)1 ST (YL @l s asals o
Oilsdlaals 4 cons o Gl e o e
&y 0 WSA> 025 el a5 (g sbay cuwl azdly
VO (aald) 5008 a5 Comnd(aiBl (5 )5 #Mol 00guw)



AR

S G nddeii g S pleitle 5)lnl slaasls

it opl oy Wleols plas! 8¢ 4 |, baailass
Soys Fye 4 oleS Jlhers 6,5 el wsle
polie 5 Cuby balaSls g mals 5 slalass
Sl (6,05 Aol aSSl asecs jo wsladly, )3l
Ll Cagis (slinl, 55 Gl 5 jige SaS 003l oS
S s g Spddei Sen i S (Son
odizlu b (aeb sl g blie ;o Cuglie 5 55kl
S leiSle o5 a5 1> 09 vales oL g Ol yulas
Riahi et al., .cwl S cwaS 5 (5,9,b )| oS
I MWD &lass g lal jazls moli8l 50 (2015)
5O e VIYY & e (60,5 0 o de /PA
Asgharietal., ‘puzen Koges (5155 |, &0 608
@ e 2ol G5 s a5 wisls las (2015)
oo /AY & /YO SIMWD iolidl 4 e £l

A Anlg>

54 -
WSA>(0.25
52 4

50 4

48 4

- 0.25 (%)

a5 4

WSA

a4 4

a2 4
Conversion of
Control

dryfarming to rangeland

MWD and GMD (mm)

S ol Cllas 10 digas lgie 4 .l o olow
(F JS8) azsgy iS5 adsle 4y 003b0S jles0
Olie & 9 )l gxe ysbas GMD MWD (sl azLs
38l (003LeS l5eu0) dall a4y Cod o 3 VY 5V -0
2l 5o 38 WSA> 0.25 adls puizmes .uilaidly
ool oals ol Lol 5l iy we 0 VYR (g Wadgle
S wadee Gl s WSl g deys (owp
S yrashes 99 51 355 5 fahee SG laailasls
OB gl FIO s VO s 5 4 jliess walls Lol &
FS>eS alass ws e a5 J o el ools ol
FYIN e 4003005 jl5008 00500t 40 o Lo <10 5
5o el g 8 a85le LSl L gglae b g i ds
o3l il oS yidon 5,5 ddele ¢ wall ddlaie
e VO ol asl o SN o Jlul slaslas>

Slolyd o, FAIY 5 FA/R sgam> a5 el ji

.
oo
|t

n MWD
o GMD

08

0 '

Control

Conversion of dryfarming
to rangeland

5 &y 4 e yuid Sblas Glles 10 (C) leaslaS o5lwsl &3355 9 (B) GMD MWD 5 (A) WSA>0.25 sla jazld yolie -0 JS&

(ol 00 o 5 (655 o3l iz L Sles b b0 g05) S y0 gy mhaw [0 o sixe jué 5l e NS g 5
Fig. 5. Values of indices WSA> 0.25 (A), MWD, GMD (B) and size distribution of aggregates (C) in the conversion of dryfarming
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* and ns: Significant and non-significant at the 5% level (Charts are plotted with the mean of several measurements)
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* and ns: Significant and non-significant at the 5% level (Charts are plotted with the mean of several measurements)
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Fig. 7. Values of indices WSA> 0.25 (A), MWD, GMD (B) and size distribution of aggregates (C) in the Almond tree planting
operation and its control
* and ns : Significant and non-significant at the 5% level (Charts are plotted with the mean of several measurements)
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Fig. 8. Values of indices WSA> 0.25 (A), MWD, GMD (B) and size distribution of aggregates (C) in the land leveling operation and

its control

* and ns : Significant and non-significant at the 5% level (Charts are plotted with the mean of several measurements)
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* and ns : Significant and non-significant at the 5% level (Charts are plotted with the mean of several measurements)
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* and ns : Significant and non-significant at the 5% level (Charts are plotted with the mean of several measurements)
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* and ns : Significant and non-significant at the 5% level (Charts are plotted with the mean of several measurements)
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Table 2. The effect of protective operations on the final infiltration rates in 8 Operations and their controls

Operation types

Operations/Control

The final infiltration rates

The percentage

(cmm™) difference (-/+)
Pit-seeding Control 0.275* 5.6+
Pit-seeding 0.293
Conversion of
dryfarming to Control- dryfarming 0.276 6.9+
rangeland
Conversion of dryfarming to 0295
rangeland
Conversion of
dryfarming to forage Control 0.276 123+
cultivation
Conversion of dryfarming to
Y 0.31
forage cultivation
Almond farming Control 0.252
20 years old 0.276 9.5+
20 years old 0.285 13.1+
10 and 2-3 years old 0.25
10 years old 0.281 124+
10 years old 0.29 16.0 +
Control 0.235 2.6+
2-3 years old 0.241
Land leveling Control 0.267 52-
Land leveling 0.253
Seedling planting Control- rangeland 0.142 21.8+
Control- dryfarming 0.187 7.5-
Seedling planting 0.173
Conversion of
dryfarming to Control- dryfarming 0.16 56.3 -
rangeland
Conversion of dryfarming to
0.07
rangeland
Forage
cultivation and Control- dryfarming 0.23 18.3 -
orchard
Forage cultivation and orchard 0.188
ol (655 o3l i 5l Sl Jga JSIs slael
*: Values are the mean of several measurements
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