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Extended Abstract

Introduction

Organic matter is one of the important indicators of soil quality. Organic matter increases water retention in the
soil and helps to transport water and air in the soil. Organic matter increases crop growth and provides nutrients
needed by plants and soil microorganisms. The amount of soil organic matter in nature depends on factors such
as climate, soil properties, and agricultural management, especially in the plowing stage. This is although in
many cultivated and undisturbed soils, the amount of soil organic matter reaches a constant value after some
time and becomes balanced.On the other hand, most regions of Iran the arid and semi-arid and have low organic
matter. The chemical composition of organic matter is approximately 50% of carbon, 5.0 % of nitrogen, 0.5% of
phosphorus, 0.5% of sulfur, 39% of oxygen, and 5.0% of hydrogen, and these values change from one soil to
another. The management of compost and plant waste is one of the most essential aspects of soil fertility
management in the direction of sustainable agriculture. The research results showed that organic matter and
carbohydrates are two factors related to the stability of soil structure. Considering the role and effect of using
organic fertilizers (from animal sources and urban waste compost) on the physical characteristics of the soil, it is
necessary to improve the productivity of soil and water, changes in the physical characteristics of the soil in
different crop management (rotation) in fixed plots and in several years to be reviewed and evaluated
consecutively.

Materials and Methods

This research has been done to investigate the effect of applying organic manure from animal sources and urban
waste compost in different and conventional crop rotations in fixed plots and also to investigate the changes in
the physical characteristics of the soil due to the application of the following treatments in Alborz Province (at
the research station of the Soil and Water Research Institute, Karaj) was implemented from November 2016.
After planting wheat in 2016 and harvesting it in 2017, the land alternated with fallow. Wheat was planted again
in the fall of 1997 and corn was planted in July 1998. In the fall of 1998, wheat was planted again and then the
land was alternated with fallow. This research was conducted in the form of randomized complete blocks in five
treatments and three replications in plots with an area of 200 square meters. The treatments include 1- no
planting (T1), 2- control without fertilizer use (T2), 3- application of nitrogen, phosphorus, and potassium
chemical fertilizers based on soil test (T3), 4- annual application of 20 ton/h of animal manure (T4) and annual
application 20 ton/h of compost (T5). By taking soil samples from the surface layer, the physical characteristics
of the soil, including field capacity, permanent wilting point, bulk density, final infiltration of soil, and aggregate
stability of soil were measured in different treatments. Soil physical characteristics were measured after
harvesting each product from a depth of 0-30 cm in three replicates. By removing the soil surface layer, the
aggregate stability was determined by the wet sieve method.

Results and Discussion

Treatments T1, T2, and T3 did not show significant changes in field capacity. The mean values of the field
capacity of these treatments T1, T2, and T3 are about 17.8% and the treatment using animal manure (18.1%) and
compost (18.3%) increases the field capacity by about 1.0 and 2.0 %, respectively, compared to the average
treatments without the use of organic fertilizers. The values of bulk density changes in the treatments for the
desired periods are not significant and it indicates that there is no specific trend in each period due to the changes
in soil surface conditions for the treatments. The values of changes in the soil aggregate stability values have
become significant only in the treatments of organic fertilizer consumption (from animal sources and compost)
in the desired periods. The soil aggregate stability index in the treatment of using compost and manure increased
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by 27 and 18%, respectively, compared to the average of treatments without fertilizer use (1.1 mm), which
indicates the role of organic fertilizer use in increasing the aggregate stability. The average final infiltration rate
in the treatments without using fertilizer is about 28.1 mm h™ and the average rate of final infiltration in the
treatments using manure and compost is about 32.7 and 33.3 mm h™, respectively. The average rate of final
infiltration in the treatments using manure and compost has increased by about 16 and 19%, respectively,
compared to the average of other treatments.

Conclusion

According to the obtained results and the changes in the physical characteristics of the soil affected by the use of
manure and compost in the cultivation periods, the role of the use of these materials in improving the physical
characteristics of the soil is generally evident. The average bulk density of treatments T1 to T5 was equal to 1.47,
152, 1.54, 1.54, and 1.54 g cm, respectively, indicating a relative increase in bulk density in organic fertilizer
treatments. The soil aggregate stability index in the treatment of using compost and manure increased by 27 and
18%, respectively, compared to the average of treatments without fertilizer use, which indicates the role of organic
fertilizer use in increasing the aggregate stability. The average final infiltration rate in manure and compost
treatments has increased by about 16 and 19%, respectively, compared to the average of other treatments, which
indicates the effect of manure and compost application in increasing the final soil infiltration rate. Because for each
crop rotation, the soil is subjected to tillage operations, therefore destruction of the surface layer of the soil (with
more organic matter) and as a result intensifying the activity of microorganisms, from the effect of organic matter
on the characteristics, the physical properties of the soil are reduced and it even causes that no special trend can be
seen in the physical characteristics of the soil during the cultivation periods. Therefore, it is necessary to use a set of
management strategies to improve the amount of organic matter or the physical characteristics of the soil.

Keywords: Final infiltration rate, Field capacity, Soil water retention, Wet aggregate stability
Article Type: Research Acrticle

Acknowledgement
We appreciate and thank the cooperation and assistance of the Soil and Water Research Institute and the
laboratory department.

Conflicts of interest
The authors of this article declared no conflict of interest regarding the authorship or publication of this article.

Data availability statement

All necessary information and results are presented in the text of the article. If information is needed other than
these, it will be provided through correspondence with the responsible author and other authors and obtaining
permission from the research assistant of the Soil and Water Research Institute.

Authors’ contribution

Mohammad Reza Emdad: Conceptualization, software/statistical analysis, writing; Arash Tafteh: Modeling,
solving equations and editing the article; Seyed Ali Ghaffari Nejad: Implementing the defined treatments in
permanent plots and corporation in sampling and measuring soil physical and chemical properties.

“Corresponding Author, E-mail: emdadmr591@yahoo.com

Citation: Emdad, M.R., Tafteh, A., & Ghaffari Nejad, S.A. (2024). Effect of using organic fertilizaer on the changes of soil
physical properties in different rotations cultivation in permanent plots. Water and Soil Management and Modeling, 4(2),121
-132.

DOI: 10.22098/mmws.2023.12491.1245

Received: 07 March 2023, Received in revised form: 08 April 2023, Accepted: 08 April 2023, Published online: 08 April
2023
Water and Soil Management and Modeling, Year 2024, Vol. 4, No. 2, pp. 121-132

Publisher: University of Mohaghegh Ardabili © Author(s) m




%% SE 90T oy g Gilde

I

YYAF-Yo£1 : K9 w01 bLs

Bl glacigld 5 S (58 S Sy (B Ol 2 I g U
I gl S s culs

Talpilis e ¢4l 5T slael Lo jtesce

Ol @) (8520158 a5 Lhigel «lising lojlu «ol 5 S Cliyins duwhe S Suid g (bl Lisu ltsly |
. w P T . T R P A 3 .ol (R A
Al @) «siysliS gy 9 hjgel «linios lojlw (ol g S Sl duwge (S S 3b g o)kl (i Lokl
Al @S (855U s 9 Lbisel «lisig lojl ol y ST Sl Ao ¢ alS 385 g (535 ol (i okl

xS
5 S o CllinS Gl gl Sl g adly (lel Cupto o g SB Laulyd )5 clodiiS s g who 1B SB (S5 oSy
2 (b Slalo CungaS 5 ol @lio ) T slongs 3,)6,85 5 15 & s cl S )8b olS 5 ST Tl b ey 3lse 1l
Gl g i el slaaonls > (6 Sl Camgsa 3 ol i | JT 355 5,08 5l sl > gy ol ST Sz oS
4355 Bpao slalags Jlosl 51 (56 S (K58 sla Sy Syt oy glaiods 5 b S 5 (Gl pUS )3 puiS ¢t pa5)
WIA 3505 385 Gy 9k slbsloss o ey byl polie (3Solo & ol oLt ol s Ll 5l il 5 S 55 o5 Yo &Ylo
g 3 ol 355 oy Slola 13 el i o el 5l o5 9 2mys WY 33t JT 555 5,015 o 9 o] (Sl 5 2y
@ S 203 WA 5 TV (i 0 Gud iy (1 3957 9 CamgeaS 3,18 slad )3 aallaS (gLl (ad Ll 3957 B pme (5 slojlod 4 S
5 el y o doo YAIY 290 355" G pune 08y (sl loni 50 3985 sy (1SSl il 1381 (o oo V/V) 365" G puns pis (sl jlows (1:S0ko
Glajlas 13 3985 ey (1Ske b Cuslus y o Juo YY/Y g YY/Y 905 (ud 5d CauwgnaS g (o0 355 CBruae (sl jlos )0 3ot sy (1 Slio
9 oo 355 3l b Sl o 0351 st olas s (Sike & Canns 2103 VA 5 V5 g0 (e & 5y CagreS g (o 358 b pume

ol S o5 3985 (I3 35 5 (Su3d b Shy dgmte ) CageS

S T bl o 2l 9 el by S sl s g (slaojly

iRy e goi

emdadmr591@yah00.com : Ssg xSl cany «lilo Jotuna”

Sl SB Soib o Sy Sy Sl p I laagS 18U (VFY) esww olBg)lis g (bl bl Lo e olisl zalinw!
YV (V) SB 5 o o g (il o quals slacs S g3 S Calise
DOI: 10.22098/mmws.2023.12491.1245

A RATRRVALES R FESPCIAY 23 JRAVAR N JVR PN 28 FRR VAL WP ICES P AN SR VAL AV IOt SRR
WY BAYY doio o oyl oF 0,93 VY Jlo «SE 5 o Cu o g (gl o

QOB iy © i




WY U YY) Olbdo VLY Jl.w ¥ b)'.w.s & D)gb/dlﬁsk,:i ug‘)g‘.\.og‘_g)l.w‘).\.o Q)M/u‘)MQ.}L\»‘ \Yg

[(Barber, 1984) 15,55 5 (5 5 i Cuedl 3l S unaily
5 besd (b SRy 4 dly SB g ol
SB S oy | SE s ol cwl S Siglen
lp oglle il 5 5 B ko 4y 2lié olie el (sl
Abtahi, ) Slodges Casyad pre SYgame L lals A,
SLSK i ol w5l b,y gl (2000
5l lodas it d S oS ST ool oljse 4 dngi b o))
Balali etal.,) sl o0 caslio 83game > S s o5l
Mirzashahi and Saadat (2010) . .i»gy ,» (2011
oIS 5 Gl g IS 5 Sk il 5 o)Shes 8
x|y SB gl pegase prr g S S e
CuwgeaS b g (GHihwgS 395 CawgeoS HUSH )3 (5 iy S
K g PN s slosgs Ao hyan b ply S5 5L
oo)l35 Hudson (1994) « ¢, yigh 53 wXdges (yo)l55 1)
cdl (S lge Ll aop K e S 58
250 e sasie ol e Ll aoyd VIV | O (6 )lieSS
WS Gl 1 SBol calnS p Jdlse e
b o opiaen (Rawls et al., 2003; Celik et al., 2004)
o9 SB (Sopd b Shy nle » SB Tl cato
Zhang et al.,1997;) cul ond a1l jo balss sl
.(Dawish et al., 1995
Sge risrnre J blS Cluls 5 bulewy oo
ey sl gjysliS” biwly p» S ghd Jols copie
p &S sl g cute gl cleay JI dlge gy 0
S S S BSE (Sis 5 aleed (Sei Sl s
Ardalan and ) wgd o 4l SB g8 ol 9 (5)9)L
Albiach et dJlls zls .(Savaghebi Firozabadi, 2006
» Jole 93 el amg S g JT 83k &8 ol oL al. (2001)
Al g Gibol s balsls lasle gylul b bls)|
oS oy Albj CamguaS 3 L g ol 1) sl ol 6,50
ie 4 1y balSE gluly 1 odlizal LSy Jlo 5> o
Caw 420 )0 ¢ o ili8l sals b dwlie ;0 aoyd YA
(Annabi et al., 2006) 1i ol Liolwyd 4 cuoglio Lol
dee (2L sbldy b oy 258 5l olatul Jlo V5l e
WS sl Jols SB (S5 Sla S 0 e P
il s 4 opl &8 s saalie S Of cusligSS
» (Dorado et al., 2003) cusl SB 15 Sioged slaasels
wbls o8 05,8 sualie Tejada et al. (2008) « slasllas
w8z e b olyon b ey s CuugeaS clopsS)
55U oMo Lol axily S lasle (ol p te b
Sb iels salds b dwlie o 1) SB leidle gyl juise

dodso -
Codl SB i e el I S J sk
» ol el Gl ecl J1slge (Stevenson, 1994)
S asle w8 e K5 S Tsm g O Uil 4 5 00d S
whie polie a8 el g odd Jgame b, Lilsdl el
ot SB beusillg S g ol Sl 3y
S Sl JI dlse (Ebrahimipak et al., 2023)
Dyber SBKg dge cage g 008 (ySsl
SEsphdeis Sl col Jolge 2 )8 Soaelea;
ady) d98 lp |y lulyd 55 g (v Ao 5 Oy, (ialS
Gyas S I dse (Lal etal, 2012) 5,0 0 ool 3
I Sse (USDA, 1996) sty o 39ua ) (stlonds sladsS
dy50 213 yolie gols 1 cunl oads i BLS (LG
5l g o390 wdss JIolge I SBLgils aies bl L
sore sl s g g ybre Sbyl o S 3,8 bl 33 )b
Canb > SB I olge Jlade 295 0 SB Sojd balys
=hi capde 5 S b Shy @bl o elye @b
P& cwl Jb o ol cwl pd dsge D paada
S J lge Hlade 03y956cmn 9 =l); Gl 6yl
(b Jl gdie Jolte g odewy (WU ke 4 (G 5l
o SudSdags g St ddlate > ol Bblie ST 05 &l
S olge (hls )08 3 cutS ) S baas JiSu ok

Wb HSde polie ool obend sladgS (ol
.(Emadi Baladehi et al., 2022)
cbley uligw 5 olerd (adg Bpan (hIEN L
dge Gl 3 SB 4 LS Gbley cuiS )y pas 35 g alS
.)Iya ‘u&‘)‘ 9 k_s‘°b dLmbaf ;‘_s.tblﬁf Lgl;l.oa JAL» L;ﬂ .)|9A
St Bl Jols cuvgreS 5 (b sloall; I ol
alio dylge plo g (gyped ML 5 1B laasls )8 Glyls
wble cuby ws i sl (Samavat, 2006) cul
& oS vy 00 L JTssle lend aS i 3930
Loy YA 0565 doyd /0 paud Jopd /D )50 duoyd
@SBl polie pl &5 Cuwl (9)hn doyd g g (e
aclmg S 5l JI ke cdel sl woline 5oy S
ol e85 aw load S S g Pole S

5 SB LIl ghie el )3 (oplply odd ajps s puds



VYo

SRPPFSURCH JOVES UK | BPIT Y YU LW

bl (s s 4 (55y9laS (L) doyd Ar 250>

OB a5 5 o)kl oo oo Jlesl Sjgo 0 5 0l
o bl 5 YU oLl (S Ol ek 385 polie
oS S [Sujd lbaasein ) S g algss sl ) e
Uzo 35 ()bl (lapiamw (Shb g Copie 3 oo Lid
O 398 355 e b cnlio )l e el (5o
5l elS diuy 4 B Ol filey yeus 45 0dgs uawe SB 5
IS 3 S e ol céy ey il
S (Sogb byl gpSoilsl cnnole) 5 on Sl
5 02b s (§olel e (Shytely pslitody Ll o ol
N olse sl nS s Galises s 55 J slge 5,0, L
ULl Bgso (g ym Kl odinn (laogee diwgs )29 ol S
aS ob sl e o g a5 OY Gl 4 b 355
A iy j85e dlse 08 lulyd )3 (cndpded e
L oawlie oS o0 celw jo o dio V& 9 NO/F NV/A
ol Do sy yinlil el (el e Jio A/Y) sali
ovey eyl o S by (Thampan, 1995) cul
Kemper and) coolaalSB 550l 4 a>g5 b (gylul (5,50l
bl padls e balss gl ) (Rosenau, 1986
Six et al., 2004; Bronick and ) s4d 0 odlainl SB a8
Sllay balsls (SK s Jslge j2als G 5 (Lal, 2005
ol Sl g SB o &Y (55 Sl ge g 00 41
pre G5 SB (038 o Shg Ngle wald ) laailiss
g Wl (ol Copte g S Llpd > loaiS i
Slge plo g SB » Ol cllgS e p oyl ol
5 B 4 5l SIS ol 5 SB ol Ay L by
Oluls CavgeS o (b @lio ) JI slades 3,8 L5k
liwly 33 sl y9p8 SB (Sjd G Shy » (e
S (S5 slaShy Sl ol 5 SB 5l )00 00 )
29 el gy 3 (els) (ol Gl oy e )

D9 &Blg (2l 3590 9 (wyp Jlgre Jlo ki

L gy g dlge -
5 o> @lie 1 T ag 3l sl sliwly )3 sl imgh
Bylio g calisee ely; sls ;o (g Oluls CuwgueS
S B Sho SlyndS oy yolaieds g Cull slas S )
o] o) 1yl il 55y glajles Jlesl 5l b SB
WA slo bl 51 (2,5 «ol g S Sl duwhe (Slidiss
B ol ey g WA Jlo > puS cusls 5 b 1yl

seb y0 b Al @) YA sloys o g puS cuilS (X

S 28 opSeni Ylye g ol oMbl ol
ol Bl I eborSedol e solizl
b ) Biee 1l ol o a5 e |y B S
s ee plsl BAlSE ol Ll

GHE L S lasls 5 aslind B O by
b R Sk ) SB oA cas S8
oS ORIl depy S e sl 4 IS b [ Kos @lea
SB e e do ) yia due aw odliwl B O (S I
o )4 olisd LB g slaiSs 5 e il
Loy e e VIO 390 S I S 03 il ao s
S s e ol & by sl Ll S e Lo
b (B SB e die b0 )3 plo e 93 393> 4 ()
S ol jogate pp g S Ol cusligSS ol s
ol il plie 5 ool sy B o8 I L
esase pr g SB Ol ClleSs eyl ) sline
S5 S SB o s e sl
1o VI b 93 8dgme > S I ) o (SS)sbas
55 5 5l 5 o sl olul el oy
2o MY dgas JT S Al gylul ed e
S oS maw wilisee clacdl g asl Lial cuse
(Murphy, 2015) &b balss olul p» Jelawe iyl
sy Slage S larbls deus b balSh gyl il
o Curonl 298 00 ST (dde Il g olS canlie
€l >y b alSE (gylul polaiea S 55 JT slge
o Jolge b g S S 3 g 008 i SB
Murphy, ) &8 oo ] aliSs (g)lul 15 (55550 5 wie
O )5 bl ial3al > ST slge &5l sy 5 (2015
LS bl Jols JT slge o938l &5 0 ool ol S
) S 53 (5 Ve g 93 pdlie )3 jow 395 g Eip Seild
Gk 3l SB Ol culnS il cuw (ol aw 5 S
Mapa and Desilva, ) cwl oid ely; cudl il
Afzalinia and Karami lwg oS  imgj ,» (1994
5 SB Sliogad  blis (65)5 56 il wd plxil (2018)
aS ol L ol Wb wyp paS L el o yd 2 Sles
o G el gy (slaJlo 551 53 bl (559055
Sy ol g (10 W Slis) Sl jogase
pyr ol Nad (lop YO Sle) SB Ol bk
oil8l 3 g Aoy AN L YD Gl SB gl ogae
i JE5 05y 5 b oy FIVY L S/YY G aliss g,k
(Yekzaban et al., 2023) sl s 5,155



WY U YY) Olbdo VLY Jl.w ¥ b)'.w.s & D)gb/dlﬁsk,:i ug‘)g‘.\.og‘_g)l.w‘).\n Qw/u‘)m,bl.\»‘ Y1

Yool e S olal (S5 Jdods s plol J,S5 aw jd 9 S
S o Bged Sy g 0ad bolee wa b S diged du (@0 yie
A5 s (s s Shy Seilul jgaiea gl
s oSle SB o &Y Sty b s
Kemper and ) cépd, pbsl 5 S hgy b aslss
A ool o)y wlles ©lasio (Rosenau, 1986
Shl @ e osls 3 (Brae obesd sbdgS gy
losd 5 (Njd G SRy (Bx ¥ Jo iz S (0
¥ s a8 e &) cusS gl o 1) el e S
) CongraS g (Bpan (2 35 lawd Cluogad (S0 0

sl 04 1)) 8 pume gy

I il b gl 5 () s 5 p25 a3lS Tadome AT
s 0 ol JolS slaSsl LB o iagh ol cd)S
Vex¥e) @peyio Voo Coluwo b slacs,S ;0 )10 dw g jlos
ks (F(TT) i g (1 ol s i3 plsl (5
($i95 lrerd GB35 38 (Y (T2) 555 Bpae (5
GYLs 2,08 (F (T3) SB pygail olol 1 wamly 5 (5
CuwgpaS 368 5 Vo &Vlo 38" (B 5 (T4) Lols 558 o5 Ve
L2 (T5) Slowsy
i Clogas (aw &Y SB I b paise L
oyata o sSosy i ey i Jels S
sbles  balsl glul 5 SB ol 358 (b
SB S b She (gpSejlul b (g pSejlul Calise
el Vo U sho G jl g Jpammo jo Cudloy Sl oy

&5 Adhio I Gl y3 o1y Ollas Oladudn =Y Jgas
Table 1- Characteristics of agricultural operations in the dominant rotation in Karaj region
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Table 2- Time, amount, and type of chemical fertilizers used in the dominant rotation in Karaj
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Table 3- Some physical and chemical properties of the soil at the implementation site
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Table 4- Some chemical properties of animal manure
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Table 5- Some chemical properties of municipal waste compost
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Table 6- The results of the analysis of the variance of moisture of field capacity

Test Value = 17.77

95% Confidence Interval of the Difference

Upper Lower Mean Difference Sig. df t el cud s
0.4054 -0.1654 0.12000 0.375™ 11 0.925 T1
0.0361 -0.8461 -0.40500 0.068 " 11 -2.021 T2
0.6403 -0.0669 0.28667 0.102 "™ 11 1.784 T3
0.3971 -0.5238 -0.06333 0.768 " 11 -0.303 T4
0.8573 -0.0507 0.40303 0.076+ ™ 11 1.955 T5
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Figure 1- Changes in average crop capacity values in
treatments
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Table 7- Results of analysis of variance of moisture in wilting point

Test Value = 12.4

95% Confidence Interval of the Difference

Mean Difference Sig. df t PWP
Upper Lower
0.2297 -0.1964 0.0166 0.866™ 11 0.172 T1
0.0410 -0.3243 -0.1416 0.116™ 11 -1.707 T2
0.5890 -0.0057 0.29167 0.054"™ 11 2.159 T3
0.0480 -0.5980 -0.275 0.088™ 11 -1.87 T4
0.5247 -0.2914 0.11667 0.542" 11 0.629 T5
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Table 8- Changes in bulk density in the rotation of desired cultures in different treatments
Test Value=1.5
95% Confidence Interval of the Difference Mean Difference Sig. (2-tailed) df t ob
Upper Lower
0.03 -0.08 -0.025 0.339™ 11 -1 T1
0.082 -0.048 0.0166 0.586™ 11 0.561 T2
0.1157 -0.032 0.04167 0.241™ 11 1.239 T3
0.098 -0.015 0.04167 0.137™ 11 1.603 T4
0.1157 -0.0323 0.04167 0.241"™ 11 1.239 T5
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Table 9- Analysis of variance of changes in the aggregate stability in different treatments in the rotation of desired crops

Test Value = 1.05

95% Confidence Interval of the Difference

Mean Difference

Sig. (2-tailed)

Upper Lower

0.099 -0.015 0.04167 0.137" 11 1.603 T1
0.2634 -0.0301 0.1166 0.108"™ 11 1.750 T2
0.3241 -0.0075 0.1583 0.059" 11 2.102 T3
0.4633 0.0367 0.25 0.026" 11 2.579 T4
0.5577 0.0423 0.30 0.026" 11 2.562 T5
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Figure 3- Average changes in final infiltration in different
treatments

o5 (aomd yil38 dgus o dlinMo ¥ S5 > oS 48 lo
2o & G CageS g (o> 395 Bpae clajles > Ll
Ot sjless )3 2985 ey (S0ke D9 o0 i Bajles
2 368 Cas yuo (10ko 5 el g o Jho YA/Y g0 358 (8 pune
YYIV g YVIV 29d0 (i jdy CuwgnoS g (0l 368 (8 mo (sl jlos
Gpas glaylog 10 98 o po (1Ske ol sl p yio o
Caas 2u0yd VA 5 VF Dgd 5 4y s ey CaawguoS g (obd D68
3y il S olis & el ond St bjleg plo xSike 4
2P JSE) Cal SB Slog D985 (il 38l D CuwgreS 5 (ool 368
ly SB a4 Ol 398 cepw yil33 Thampan (1995) ¢ aimgj
UV) 18l s & s el 3 yio Juo VB ST 0lge 308" )
S5 33 (035 398 Sl @l 25 (B (Ceb p jio i
9 UA].) .)9§ .))g)l{ Lglﬁs)loﬁ; » u:.o.?o .)9,0) & ABD 0 UL“) I}
3¢5 Lyiuli8l il 38" Bpne oy (sljlas 5l 5t CawgueS
Ol & S (205 3985 (a8l crge iy CungeeS g (ol
W 265 B pae oy slowd 4 Cand Juoyd VY 5 YV Do

Sy i aw 50 Joline L Hboline NS
Gpne sbayles o b LalSE glul polie &l s
olins Jaidyge (sloeysd )3 (CusgeS g (o> ibie ) I 258
P bals olul alpw (wShe ¥ S ol ond
VA g Y olie & iy (o 365 5 CangraS 2)87 o
VY) 358 Byae pie slajles WSl 4 Cawd dop
5 s i Sl o el Gl (e ke
5 Dawishetal. (1997) &5 cwlaalss olul jl58l
O LA g)lub jasls ol S S sl cuto L3
S S sl jadli I (S SB Sl D9t s puw Llodges
Wl o cudS Sk ocdl S lasle b cos oS ey

¥ JS8) €855 51,8 (bjl 9 (o

JL
‘33
2,
Y9
4
)
o
B
1
3
T1 T2 T3 T4 T5
o
SLjlo )3 LA (g )huly Ol i (ple Y S5
ks

Figure 2- Average changes in the soil aggregate stability in
different treatments
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Figure 4- Changes in infiltration speed in different treatments
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Figure 5- Cumulative infiltration changes in different treatments

395 Byan bl )3 3985 o po (1S0be 9 Cslos oo
O ) G 200 1 5V dgd (lje0 4y iy CawgueS
5 b35S 3,8 b Folis &S canl odd F ke bjlas ple
ool SB olos o5 il58l 53 CuwgueS

o 32015 e 5o (52 (5195 Chlae
CoS Cage Blgi e pud b byl SB ] dlge
5 52l pogase p (Rl 4 pre g 0ad SBlasle
0 ] 5 J e B 95 S piseh inls
cld w5 el 2lp ol STl ilon ol
.)9;.»@ W o )I)B 4.:.\:0 3)90 ‘) L;j .)‘90 « LQLJ?)guA
boals cbley poled gjpesE b o b oS lea
Coms) Bl ORI 55 g g 00D F ke BrowSlg S
4550 ad byl ol 1 (0gd 0 b5 cpySauSTed 4 ST
59 5 b b oeseen S8t o] dn g 00d S
oS 9050 pl 4ty b ol il & 0 S0 00 (s3]
o) (5))9SB Clles hgssiy SB S Cug sy
(Foiw T ge b) S oxdaws &Y D505 11 o (Wlo g Seawd
2 390 8 5] Aoy o ol 05 c0x5 3 9 5 e
B9y B gd o izge (5 g odd Al SB (So3d sl Shy
Do odd CulS (glaoygd o SB Sd sl Shy 0 ol
P oals asl Ko, S 4 S b o Lo, sl
il e B (So5b slo Sy 2 ol 86 g S asle oo
2 Mg S BI5 5 CurgaS b g ol 35 S 3,18 Do
ol plo b azsh SB 58 gla Shy i 9 SB ok
Some gl pte sa)ely 5 loludl | clacgamo I oolaiul
ol (gy900 SB (o3 Slo Shs b 5 J dlse ko

S 5 o €
Sk (S3d b Shg s o ool Cawddy w4 gl
gty S (lmojgd 1> CuwgueS g ol 395 38 5| i
dSodie S (38 S Shy deme ) Slge cul 2l i
5 2oy YWY oy 365 5)5 Jloi g duoyd WA 290 T3 4
2 Cugby o Bl Sl &5 03y dopd VWY CwgseS
4 G CawgeaS g (ol 395 Do (slajles 3 (2hj bl
A Cagb) g bline Sl opzer ol bjles plo
Ngy g oats dasMo Jlidyge slaoygs p Waled (S3pef
bawgio D)0 dgag o (gl (500 dlais Cl s 1 pasuiie
cpa TO U TL (dlajlos )3 (S dal 3 Cugb) polie
9 ShgSB Clles pbdl 35 g (Speh 5 () Cudfbo bl
gy «wuiS o Plol p SB xdaw &Y gla Shy Oy
CuwgeaS g (ol 395 3l odliial 3 (3503 9 () Cd o s
Loyt p> )l saduie Ny (wapd Cuwl ol blize
Wile) SB oo Loyl s il s ey 0)9 yo d S (5 ,0ls
.D)L\S d9>9 LQ)LM d‘)" (0)9.) LIS cusls 9 ‘_5))9;§l> uu«oﬁ
A cya TS B TL dajles gyals jogase py bawgio
ol s e jin il p 25 VIOF 5 VAY M/OF M/OY M/FY
I35 Bpan dlajlosi 3 (g palb ogasis prr s I
Sless (:S0le & Cumd 30)3 WA 9 YV (50 ) Gy (o
B Sl o ladl Bl (ke V) 395 Bpas pac
398 oy ol BASE (ool il > T 28 Bae
b cov oS e3g SB (Sujd s asls J (S SB ol
ol 503 300 5 (65755 Sldas (SB cél SB loidbe

YNY 3505 365 CByme o slasless 0 3585 Cop ko



"y

SRPPFSURCH JOVES UK | BPIT Y YU LW

iy Jold) (b e g (65)9liS Sim )3 (WVA) e ¢ o]
ey Sl (V0 k) (Gele sbejly )l Pl
Ao YVE ol o&uisly ol il

QA5 IWWM) Lo peMe qoobljomd Blg g cjre dome oY)
oo VYV Dl pis duwgo lLis) (den ) ogee i3y

Bl 5,081 31 (WAY) sl e (0,8 5 (3l s Ladl
.fa.&f l; uaLu Jel L_)).} J)Slo:« 9 Sk uL..ow »
doi:10.22059/ijbse.2017.243058.664995

alr ol dy B) ©ppe g 5 sk ielol
SB gaodiols ol doliy (6559l Slidg 4 sl ycloss
FAWY O g S Clidiog duwge (gl Al) olS 435

9S8 s T eske candg )5 (WWAS) demw clglows
Axiio FY ol g SB lidnd dusge

doo )liany oopdy8 wdljpdlo ot ((2OYL (odles
G g5 CangeS 28 3B (V) (e kil 5 e
JB g9y 5 ool Clle 5y 59y 9 oal (538 Sluls b ord
Cypdo g (gjbo Jlo i cib b Sal oS Ol
YYE-VY (Y)Y Sk P of
doi:10.22098/mmws.2022.11886.1185

iliseo ST slge 3 (WA s scdlams g ol yolS o aliljpne

i Jod > SB Slaogad Sy g IS 3 Slee
XY ()VF B loings
doi:10.22092/ijsr.2010.126526

59280 2Ly g hmelline ((ab (edw (ggmge (ulie (LIS
Shpged A5 g S35 Sy s JE5 535,85 (1F-Y)
Sy SB Sy (SSle 5 (Kb s SRy S n
AY=5 (\W SB g o cupte 5 (gl o
doi:10.22098/mmws.2022.11264.1111

References

Albiach, R., Canet, R., Pomares, F., & Ingelmo, F.
(2001). Organic matter components and
aggregate stability after the application of
different amendments to a horticultural soil.
Bio Resource Technology, 76, 125-129. doi:
10.1016/s0960-8524(00)00090-0

Annabi, M., Houot, M.S., Francou, C., Le Villio-
Poitrenau, M., & Le Bissonnais, Y. (2006).
Improvement of aggregate stability after urban
compostaddition in a silty soil. In: E. Kraft et.
al.(ed.), Biological Waste Management, From
Local to Global, Proceedings of the
International Conference.
d0i:10.2136/SSSAJ2006.0161

Afzalinia, S., & Karami, A. (2018). Effect of
conservation tillage on soil properties and corn
yield in the corn-wheat rotation. Iranian
Journal of Biosystems Engineering, 49(1), 129-

S 5l s

3l 1 50 Ul g SB liing duwwhe Ciclus ¢ (5)Ken |
sy San sl oSinlojl o g Wb 8 gbly (605
aled g0 Sl g i 0l ploc]

OB Ny g5 8L LS
2 2o Dby B5Szum oS )b o pMel dlio oyl Bty
555 399 gy (nl gl 5 e Laml 5 SIS jogas

Lodld 4 ow ywd
e S ol o &) dlis o 3 piY @ls 5 ML don

Joe Bingi b 4o )b 51 A3 L3 3y90 SN 3)lg0
2 ui 9 Sk ulm.c?u S.W»‘y: L;.u.h9)) u9lxn )l o)l>1 WS 9

28,5 dalgs- )8 s

OB Ny S )l

Wl g )l¥lay cla Lo pbool ¢ ilupgrae lsel Lo yrosme
GlSed g WYoleo o ¢ 3585 (gl Jdo 248G (3] llis cyo
255 sbjlos (gilwedly 15,8 e sww Wlio ol
SB slewd g (Sod sl Sy 55038l g W3 (dlacs S

&l
2ol 1y Slio Sy fess poaw g 298 b
doi:10.22098/mmws.2022.11540.1139 .V Va-)-A

137. doi: 10.22059/ijbse.2017.243058.664995.
[In Persian]

Abtahi, A. (2000). Agricultural culture and natural
resources (including definitions and Persian
equivalents of scientific terms). 3th Edition,
Tehran University Publications. 276 pages. [In
Persian]

Ardalan, M.M., & Savaghebi Firozabadi, Gh.
(2006). Nutrition of fruit trees (translation).
Publications of Jihad Publishing House. 223
pages. [In Persian]

Barber, S.A. (1984). Soil Nutrient Bioavailability.
John Wily and Sons Publication. New York.

Bronick, C.J., & Lal, R. (2005). Manuring and
rotation effects on soil organic carbon
concentration for different aggregate size
fractions on tow soils in northeastern Ohio.
USA, Soil Tillage Research. 81, 239-252.
doi:10.1016/j.still.2004.09.011


https://doi.org/10.22098/mmws.2022.11540.1139
https://doi.org/10.22098/mmws.2022.11264.1111

WY U YY) Olbdo VLY Jl.w ¥ b)w & 0,92 /Jl&sui ug‘).l.\.og‘_g)l.w‘).\.o 4.1:...»4 /U‘)m9 3wl 'Yy

Balali, M.R., Rezai, H., & Moshiri, F. (2011).
Fertility status of the country's soils and the
need to improve its capacity to provide
services to agricultural  products, the
comprehensive program of soil fertility and
plant nutrition. Soil and Water Research
Institute. 17-48. [In Persian]

Celik, 1., Ortas, 1., & Kilic, S., (2004). Effects of
compost, mycorrhiza, manure and fertilizer on
some physical properties of a chromoxerert
soil. Soil and Tillage Research. 78(1), 59-67.
doi: /10.1016 /j. still .2004.02.012

Dawish, O.H., Persaud, N., & Martens D.C. (1995).
Effect of long-term application of animal
manure on physical properties of three soils.
Plant Soil. 176, 289-295.
doi:10.1007/BF00011793

Dorado, J., Zancada, M.C., Almendros, G., &
Lopez-Fando, C. (2003). Changes in soil
properties and humic substances after longe-
termamendments with manure and crop
residues in dryland farming system. Journal of
Plant Nutrition and Soil Science. 166, 31-38.
d0i:10.1002/jpIn.200390009

Emadi Baladehi, S.M., Sadeghzadeh, F.,
Bahmanyar, M.A., & Jalili, B. (2022). The
effect of cow manure compost enriched with
iron and zinc metal scraps on the available
iron and zinc concentrations of calcareous
soils with different textures. Water and Soil
Management and Modelling, 3(3), 212-224.
doi: 10.22098/mmws.2022.11886.1185. [In
Persian]

Ebrahimipak, N., Omidvari, S., & Abdi, S. (2023).
Effect of organic fertilizer and nitrogen levels
on plant growth characteristics in Wheat-Corn
rotation. Water and Soil Management and
Modelling, 3(3), 108-119. doi:
10.22098/mmws.2022.11540.1139. [In Persian]

Hudson, B.D. (1994). Soil organic-matter and
available water capacity. Journal of Soil and
Water  Conservation,  49(2), 189-194.
https://www.jswconline.org/content/49/2/189

Kemper, W., & Rosenau, R. (1986). Aggregate stability
and size distribution methods of soil analysis.
Physical and Mineralogical Methods. WI: 425-
460. doi:10.2136/sssabookser5.1.2ed.c17

Lal, R., Stewart, B.A. Eds. (2012). Soil water and
agronomic productivity (advances in soil
science). CRC Press, Taylor & Francis Group.
New York. pp. 427-454. doi:10.1201/b12214

Mapa R.B., & De Silva, A. (1994). Effect of
organic matter on available water in noncalcic

brown soils. Sri  Lankan Journal of
Agricultural Science, 31, 82-93. doi:
10.1097/00010694-200502000-00002

Murphy, B. (2015). Key soil functional properties
affected by soil organic matter. Earth
Environmental Science, 25, 1-5.
doi:10.1088/1755-315/25/1/012008

Mirzashahi, K., & Saadat, S. (2010). Effect of
Organic Amendments on Canola Yield and
Some Soil Properties in the North of
Khuzestan. Iranian Journal of Soil Research,
24(1), 21-29. doi: 10.22092/ijsr.2010.126526.
[In Persian]

Rawls, W.J., Pachepsky, Y.A., Ritchie, J.C,
Sobecki, T.M., & Bloodworth, H. (2003).
Effect of soil organic carbon on soil water
retention. Geoderma, 116 (1-2), 61-76.
d0i:10.1016/S0016-7061(03)00094-6

Six, J., Bossuyt, H., Degryze, S., & Denef, K. (2004).
A history of research on the link between
(micro) aggregates, soil biota, and soil organic
matter dynamics. Soil and Tillage Research, 79,
7-31. doi:10.1016/j.still.2004.03.008

Samavat, S. (2006). Report on organic matter in the
country's soils. Soil and Water Research
Institute. 61 pages. [In Persian]

Stevenson, F.G. (1994). Humus Chemistry. John
Wily and Sons Publication. New York.

Tejada, M., Gonzalez, J.L., Garcia-Martinez, AM. &
Parrado, J. (2008). Application of a green
manure and green manure composted with beet
vinasse on soil restoration: Effects on soil
properties. Bio Resource Technology, 99, 4949-
4957. doi: 10.1016/ j. biortech .2007.09. 026

Thampan, PK. (1995). Perspectives on organic
agriculture. Peekay Tree Crops Development
Foundation, Cochin, Pp 1-38.

USDA Natural Resources Conservation Services
(1996). Soil quality indicators: Organic matter.
Soil Quality Information Sheet.

Yekzaban, A., Moosavi, A.A., Sameni, A., & Rezaei,
M. (2023). Effect of palm leaf and lemon peel
biochar on some physical and mechanical
properties of a sandy loam soil. Water and Soil
Management and Modelling, 3(1), 69-83. doi:
10.22098/mmws.2022.11264.1111. [In Persian]

Zhang, H., Hartge, KH., & Ringe, H. (1997).
Effectiveness of organic matter incorporation in
reducing soil compacitibility. Soil Science Society
of American Journal. 61(1), 239-254.
doi:10.2136/ss58j1997.03615995006100010033x


https://doi.org/10.2136/

