[ Downloaded from jcpp.iut.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518517.1380.5.3.4.3 ]

WA 5uly/ o o led [ ponty o/ prnb mbin 5 (55,0L58 0535 5 p glo

S8 5 Sas 6ol 050 S 1S S L ST o3l gy 4w L3kl
L;"J“:'BJJ‘LJb“S&uﬂJ’”.C*ﬂJbJ

‘al5 5T 55050 Analpas

0 S
...lg:J.fu.aJﬂ St 45 (CMC) gl cusb, uf'il’“fJ (MDBD) St i (s alb UJK?J.SIJ:-):; uJTnJLa &F mJ_...fl:'
sl(Coarse Loamy, Mesic, Typic Xerofluvents and Fine Mixed, Calcixerollic, Xerochrepts) bl 3,00 slasSls
A 5 ol .,;Jjjgﬂ»- Jolds Mook .55 den 3 )8 pooni T il 5 JTosle oo y3 5 04 (513 4 g (5 20 5l YO0 (Gos
Folize polia 6 Jlosle g St (slabs plsea i b plova dao )3 1Y g A F (oo (Slani & S lasT 5, g0 SIS b o Olas Lo
53 JosSB b 5l oslizal b o lo 5Tl 0 p25 ca jus Vo ¥ 0 (Vo prhos s 3l 28 y2a, 45510 K KaSl s 5 e g 5a
el Ll S5 s 53 ioloas SalS (slacSph g

Copby Sl 5Kl 35 1/YA gom™T 61/0F 51 (MDBD) (5 ol o pussi JBKor (2005 sk 8 ool gl
b ol ol (Uao 2 1Y 6 i 1) Aesta cilise ysolie 5,0, 31 45 ¢ G55 e s VY/YA L YY/XY 51(CMC) Sl
53 i o Jlosla b St BYast i1 s MDBD 20l ¢z 3 olpan (2,085 A 1il b S b, S j2als
ﬂledf(_]‘?a&_):ujjLﬁJ&édede’;&bwarﬂJuLﬂLﬁj”Og,JJ.J.—:: 0t lin s L5 5 gals 34505 ST
Sisnn gt 2agn Jalse 5 (Fo 55 alaiT s JTasle p gt b ST Kegon Jilisg (1 o)) ST 4 Comd 5250 3sb,
w8 slgnd JTosle EF 4 s S 5l 55 sl CMC 3 MDBD abal, 51 sladsles 5oy

uﬁaj,.ﬁ“;"’o:b WSl uﬂ)’q g:.g_’.LJ ﬂ(qﬂfc&fb’-&ﬂ:’-df&uj&ﬁlb'dw&unjb

dadin
2 S O 03,88 558 g0 vy OLS 4y, Ly w45 bl ol o 38 a5 25 (65558 s abar I S
e L5 (F0) gy n sled 4 Cpllaeli Jlas (63,5l halesd A sl OF 3l eslizad s o 4 Kas ST
AL oS el 5 paae BB T ods Sl o4y 5 20l (e slpe 5 Ol 6,3 w0l ialS sl (b ST

Ol j ol Z3s o6 3 gLiS suKtsls b S jlateat
e a1 3 8 i b g (6355} Caanm)y 45 anl3 5 Lg}i};}:f:ksljgta; 45‘..3.1.::},,‘-ho)wwijmlgbjj)mfi)s@gbdwl{

9


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.3.4.3
https://jcpp.iut.ac.ir/article-1-64-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518517.1380.5.3.4.3 ]

VWA 5l ] pgus ojlad [ oomy Ao/ preb wilin 5 (55,588 0535 5 p5ke

YY) ol S 3 n g go ST oske jltie 5 gy gl SIS
B0l by (S (85,88 5 S50 Jole op e (1T
w855 53 8503l Slapila dal 5 035 5 65555 L
S shy (¥9) 0L 5 5l slizel 4 (YA 50) L3b e
Y S sby Gl 3l Sl «shaS ol sl
olie 3l Gralasl plonil as 5U5 55 cnl 51 5 e (CMO)
el CMC s il 5 55,25

355 4SS gl Ciu 5 S OUd 0,08
DialnS pmnb S 85 (65,0 5 ke 4 Krs (¥4) kel
5ol wle S sla S5 5 cadsl 35,85 ¢ b,
il 0 Y peas 013,525 .(3) st T esle (g yma
A el LS Y281, SB 55055 5 o il e
Gl Sl 5 LasSts $5,88 jials o el
e I o3le (Y 5 Fo ) Lil o a5 JoG aaih S5
Al S caslie 5 opd e S ghy Gl
WS o pby Gl L (FF) das pe SRl 0ad 60 03
Sl Sl b ous 088wl 5 S g all &
Al oo SEAS s caily

Db 5 D3R oo b (6355 Solu 4 i S )
oals (28l e o g s il 60,8, o 0 30 gl s 0
dom S Bl el das o SRl S (g ol JE
LS ol gl e 2330815 O 15 el OISl ene
(TF 5 7) 28 _a Jasi

S S Uymas s5b 0 S S asle 5l S5
dranarly (55,85 Al s cddn e s h LS (S5
(OV) Sy ior ) T e3le 03 S L1 S (6 4b 45 6,51 o
3l ynas Oluls (o) LS 5 olS (1Y) (il 555
sl 0 5T AL (Y4) e 55 5 o(FF) 3 S5,

AL JLEs bl ST laesle a8 L o 5
» el o 55 5 o) 3 Bl o 3 45 4y o guaes
S0 2alS 50 S a g ccend ls es gl S 65l

S 53 ady) (S5 hawd 5 ad) gl 55 5 cdao e
5585 m Sacile 055 e I epn 3k oolel 5303 5, 8
oS Slagmtle 5 LBl J g 2l 1 5 03l
by glos it (slaasY Lapedila doal 5 o) .3 0 o 0lizd
S 658 ol 435l g 3 s 4 pded 4 5 e
et 355 9 3 5o 43S (65 9 S (aS) Y e o 58
):gTSﬂaﬁw%ydwldjﬂJBdhg\fm
Reomrer 208 FAS sl Al 5 0d) Jous gloaz g
gl g5 ;o b s SOl glacdles 5 calinl 4 55
e S (5,88 05 o0 B gma by LS 4y 28
Vb 00s D 2 s g 5 Ol e S el i
() 33 ol pon sy J gaaomn (falS 5 Cinid 4 55 (S
L e SUs (gl 3 5Lits Jlael 1, o5 olKen
00,55 S 5 bl o il T (g plh J&ar chias oo
bl g 2alS S Jilin IS pm g s ot} 5323 55 00
3 Pl S S ladins jled - iz 53 0z 0l
LSe35 U555 (Y) Ll oo 2alS S5 sladin slad
GlaS s o gall JUEa il as sl 3,055 ()
Oy i 5 o)l (55,58 L positens by orbas
S a5 8ot g Ll JLE o) 3 (Sa
oS Ju b s &S ol OF Sl S5 wlis o 5,10
0S5 e (el b o ST a5 Slej ) 358 g

REIO!
A5 (50, S Sl By pedl 5 b))
18550 3 boadle wal 5 cdy 4 Sl a8 plosil 0L
45:"“"'1‘}:’{"’).“)}“4‘,’():5)6‘,){f@&.f":"‘”tﬁ'é)bj"ﬁ:’
b Sl gl b e ol sl S s S
&l d&b)ach'Tdaw:ng)\ﬁTjuﬁjJ)xg-
b (5285 o e S sb) 5l are Jldie 53 S
g5 S il 3 ub el ol b do anils dal

1. Critical moisture content


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.3.4.3
https://jcpp.iut.ac.ir/article-1-64-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518517.1380.5.3.4.3 ]

....... Js&&idﬁm%u‘)@g;ﬂd’ﬁﬁtét{uﬂnu&,54..,b)&:&\;i

Coarse Loamy, Mesic Typic Xerofluvents and Fine
{(Mixed, Calcixerollic Xerochrepts

S slass pai 0y o5 5 5T 60 59 03 5 Kt 3l oy
D)3 daoys e Sl s 0 0als ) ge (6530 e 50 SIS
4 (09) rrender oy S il 5ok JSU5
SN 5 S5 55, b S (gt oo e 5 cmdy
AV Jsder) o3 8 s (FY)

51358881 JTasle g an 3 Gaabail ol 5o
K S g ol S s sslizul (e Slyls
035 89 3 epadeiia pamam Ly (el siul SaS 4y ol go o)
e T gbaesle ol coppiman (3) oo 8 e Ll S
5ol o il 5 LS5 s Sl 5 s 6ol
033 S35 3 3= Sy S sden o[V 51 OLE kS &5 SLaL-
4S5 (e Sl b (Y Jadar) (V8 510) Al paens S
dop ) o 0 TS WIS 3 gy sb e 5 05 Sl
(il s gl (5 g1 Yzl Sy o) ks S s
(M) I b 5l giee i 352 3 55 €5 shor €S53l 50
b 03,8 351583 g5 (Sla s 1 53 o0

F o (S b aS O 51 s i3l o) g0 s S5
PVC i 6 gladd g 43 s b glien Jeslo dsys VY 5A
ssb a5 end S8 re Sl BV Jsb 5 e e\ d ki
S 153 g ok S Sl 55525 08 S ne SIS
i e )l ST e 5 atie SIS S L 5 plis)l
PILYA3¥) e Y0 (Vo c‘wwﬁ‘;’fﬁ(ﬁ‘
RS Gl ol el o 00-0 i gh) il slis
P15 gy S8 4 (38 Wl el S SeS e sb) 50815
D) 300 (& S s YO0 G 51 (65l 5045 el ¢ y2m b g
3 s by doys 5 i s LB S s S
(YA 59 F) a3 5 s S 5 sl g0 b gline oz

Rl acSsh il 2 Jo s oAb bbbl
oslizad U sle) glaylin 5 ey Sl S5 b boloss

3 S 2 bl 5Y (ol il b g S
Sl 2l 53y U 03y 4 (V) 5 g Gt L
(1) 0l SKams 5 Kl (Yo ) onl 0dni sdus baashy S
2 i 3 () oy SIS 5 oy 035381 Ldizes
REO LRI i R POV S PP OV )
poed S aS 5L a0l e, 9381, Shaleil 5o (85,28
a3 g 5y (S0 85 (5 Ae 03, 45 o

wsly s 2l JEx 5 S CMC & 55,55 3 28
orbsy 5 Sis g alh S5l ek e 5
Jlazat palis ool 55 003 @3 aS el s gz 5o ol
o el (1) (6,505 (38 50 (T 5 Y) &S e zaSThy 55,08
Cals 33 48 55 30 33) S s (5l olal Sillasy
Olazs-luw 3 0 s (098 plail S5 o sb) 5l (93 90oen
DS o Y pons 2SS Olee il 0 55 0 S
Va3 S Y8 5 Y0 YY) 23 5 e S g mlh S
Clad sl e Olsen SRl 31 5 s 2B JB 2alS
(YY) el e (gl slas S 55 St p.5

S S (5,85 5 Jesle 156 ce) 53 oS Sl sy
iR 31 onl Ba gy ol 3l it o plol gl Olis any s
13555 05 S15) T osle g6 A8 5T 03 5 e
Ll 0 oS ol Sl g5 93 (55,85 5 (g Sl
sl 5 (MDBD) 'S Sis g ol J&s Sl

233 g0 s (CMC) Gl 2 b,

EIS TSR EIrY
b Jlosls gysan 5l plocans 6 sk 4
sl 5o 5,38 Ol puibe (laileie bS5 (6 5m
plosit o8ty LT 53 V¥V Jl 3 sy lesl CMC , MDBD
Goe 3l glosy s o 4 (LS &gl addlas ol 5o
A sblon cis GLaSLs 5l (g 53 (6 8 Sl YO-o

Sl 5 JSo,5 (g m) A dngs (0) Lot Olam 3l

1. Maximum dry bulk density


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.3.4.3
https://jcpp.iut.ac.ir/article-1-64-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518517.1380.5.3.4.3 ]

VWWA® 5l [ pgm o )led | ooy dor/ b e 5 (55,0058 0558 5 psle

Sl s, e SLS O3t ys 5 JTesls s ys jlre Ol pouil 5 oSl .Y J gt

\SB-&:JL: u.u)M)J kl«i:wv-\aé).) L.J’“:;'M)‘; L;Te}LoM)J Lﬁsudﬂ
e \O/AZo [y YE[fEo] 08/s %0 /) Vove/\ JSe
e ¥Y/pEa )y AT Y\/o£o/0 TAAGA ook
PHETSFS dﬁ&@@g;é‘ghuhd\.ﬁ&;}i oo 53 .Y g
Sl 5 s doys (gem™) Sis g all J&o S oske
AO SJ&SL&
AY unbsjs

L sl 5 o ol Sl S ool S 2ol
4 CMC s MDBD gSlu 5 03 5 iy sl o d S
S (S b Hldie SRl b e ol ol s
)lﬁAg.Mawowl)é;&qulssu&:}dﬁ&
g 5> s o 5y MDBD & 5 oS SUs b
SOV 5Y0) 058 e 48 (S ag cusb ) S SIS
650UES Slbes 53 LS 0U8 (ST 505,88 45 5l O
e ooz 3 gyl 4 Qathe st g b E Bl S
pU @ S g csb) pb g Sy Sl g b i ST
AV 5TY) Rl o (CMO) g 25 b oy
235\ JKE Wl b gl pelad uld sz o) 5
G gby e 5 Sl St gl JEor STa gl
AW 35 s xe LT Ole gl 5 e sline Ll o
Sl g eSSl o sby a5 Sis g plb JEs

b33 K o 53 (LSD) Ll sime SN filum 55, 5]
A da lae Y Loz

(FY 5 1V8) 5 dL2 iy b babS gluly jesls
o33l JTolpe 5 SI Sly3 i) epl 53 55 s
et S 31 gl 08 5 a1 (gl ge 5o O K 3 e
¢l s, TIPS NP W S PSPV Je P W
ol 53 28 S el e e a3 35S S sladila S
3k eslizul (520 oo 0 5 F O SlacSIl azus 3 Ltaladl
S s atile SU gl S s 5 0:8ke 535
(0 Jsdr) 3 8 e oMY el

SV e el S, S aulS (5y) a0 Syl pas
slge g iabeilsyse GLSE oles 5 OMn do s la
33,5l (8) Isuter 33 0 035330 T

ol 03,1 ¥ U o Wil (85,55 olaa 5 T sl 6l Cou gl
93 3 CMC 4o ys sMDBD sl 0 Kikn iz s CMC 4 MDBD 3 i3 Jalys

lin s U slya 51 ool slia U ctalajl 5500 S
(F Jsdr) 20 LSJ‘%;"M Cl dao p> S prda 234 S5 pid
AL ehan oSt g all I 2l 0l

¥ shir s oo 9330 Jlesle e Sl 5 S b,
S 2l Sy JTesle uie (il .ot o dal ¥

oo 33 LS cuy b jldie 5 Sis g ol JEn
_ijdﬁfajmluﬁub Z_)J;)l-u«aj‘j-’fﬁf.’w
o (50008 Olize 53 08 £ Sl St g ol JE
OLE Y IS8 55 559 deoys 000 s ol b 4y,
LS cush, cud b alillanl (Ko 5o icd o ol

AY


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.3.4.3
https://jcpp.iut.ac.ir/article-1-64-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518517.1380.5.3.4.3 ]

3 S g palb 5y S S 5 S ool g 55w DI S

(gem™™) Kis 5 0l J&a 1o Lasls S5 ,35 Blen g 0l 0330l SNesls glait i St Jaas
LS gy 95 3 Glom Sugby Fos 4o 9

Lo VY Jlabe Loy A Joska doy ¥ Jlasle S S8 5ae Sy
Syl 58 S cluls 58 Sk oluls 38 S wls (4.,4) '
St ‘.5""’ gj, o L}‘“" fﬁ L eoand L}"L’ Sj
VRO VJEY /AN V0N O VJEA O A/AY N[00 V0N VYO v /08 MDBD o S
Y8[o0 YV/ed EY/te YY[/oo YE[/Vo YE/AD VY/o) YY/VO Yeo/Ve V4/) CMC Ko
VI Y - A R VAR TR /- C SR Y VSRR VAL U V4 SRR V2 SR YL LS Y/ MDBD Yo
Y¥/oo YY/Oo ¥ofol YR/AV V&/Fo YE/EV VF/%c \V/Ae YY/Do \F/AA CMC (e
VOA N[00 AN A/EY O A[EE Y A/VY O V/VY A EY O A/veE MDBD o
YA/AQ YY¥/eo YO/AN VP/EE A\A/AD ¥V[oo VO[Ae NO/AY YV/AA  AY/QN CMC
VXYY OANNA O o/R% A/YY O AJYY O VAV A/YY AT Ay /e MDBD . Ey
YWIAY FV Ve f£[oe YE/YE YA/AS FV/Qe YE/0o YE/AA YA/Ve YO/AA CMC Sl
(VAR SERVA R WA VAR SRR YA o SRR o SRR VELVARNRYL s VAR YA /AN VAV R YA MDBD Y.

YA/YO YY/EO TF/0e YV/OV YY/4F fofeo Yofoo YY/FO YF[oo YA/AD CMC (s ¢8)
AV SR YA B YCS YA U VA O VARSI YA 2 SR VA S SRRV A - SRRV 34 MDBD v
Yo /O YV/PO FY/Ve YA/FF Yo/de Y4/40 YA[oo Y4[/eo ¥Y¥[oo YV/oV CMC

.La).aw);ks:‘)mu)]o)‘;.{\;hf:CMC
Sl Ao s Fo [ S Sl b Sl s efoA=o/oY ST Sis 5 alh I (51, Slons il ol i aals

Sl usb ey SE5 gl S8 S 5 Kilks as e F

S b Sldie (Kl Sz ool & Sl o Kle  sdd ol Jasle )5S e
(%) (gem™) (%)
vy/ryd v/ovd o
Y$/VAS V1 © ¥
Yeo/red \/re? A
YY/YA? \/YA? '
a a ‘;” aébﬂ ayf
\tdAsd VAN SpS=
TV/‘\Ob \/ff: PEET
Y$/\ 0 \/¥¥ s Sy Lo
. . o S d,;i
YA/A /oy I
a a u;j' fjj
YY/V \V/YA 3L (5
w)/(‘JJ
L}S"J"‘:‘.‘j CL"“'
¥Y/A2 \/YA? Ve
vA/qP \/YvP Yo
Y$N® Vidud Yo

oy

.J;i\{uaw)a&ch.ﬂ).sLSD d).oﬂ;;_\.gﬂ‘s)bTo}ustuwJfbdf&);daﬁ“,ﬁ)a”;}agl.\sl


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.3.4.3
https://jcpp.iut.ac.ir/article-1-64-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518517.1380.5.3.4.3 ]

WA suly/ gy ojlad ] ooy M/ panck malie 5 (55,5035 053 5 p 5o

ST ot ge alisen polie ;5 LS glails S g Il Lasls 0 Jiar

(%) st 03358 JTosts o Sesks Sk g
\Y A ¥ So
AVAE Vo[V \P/eEY Yy/axy Sy S ™
YO/\£¥ Yr/oxf YV/Yx¥ \AVAESY Y JSo
YO/ N EY YY/ox¥ ¥Y/vEY Yy/axy o DilayLs e
Yr/ax4 P[P0 £8IVEA AV Sy S S
Y /AEA INYi ==Y AVAE-< VA= oS Gl
0/F A Qofoq VEIYEA IR YAE 2 o DG LS T
e 5 OO o o3 ST 4y ek 03933 I esle e Ll 5 Jyus
(%) o 03533 asle pebans O A= ST ebe Sk g
VY A ¥ Y sthaes

\kd e YA/ YY/0 ALY PL Sy S ™
YA/ Ya/y YY/A Yol LL o3
Y¥/o Yo/o V4/9 VA PL el oS EETRY
Yv/e YY/A TY/d YolY LL
YA/A Y1/4 \a/Y A/Y PL s Sy LS
YA/o YV/A Y\/4 YofY LL
0o /e ¥t/ ¥4/4 /A PL Sy Sk S
VE/Y vo/a 248 00/4 LL G,k
YV/¥ YE/¢ ¥\/e YA/A PL s 255 s
2Ya% FolV OA/Y 00/9 LL
YY/¥ YY/y YY/e YA/A PL s Sy Lo
04/v OA/e 0/ OO/A LL

(Fdodxr)  wriape byl St cy b, b5 g 2l

S odd o3y 551 Soske g5 5 e S
» CMC 2l sMDBD j2alS , T glaesle gl Lt
Ahs ls pae gl Ka b 55,88 Calises e au
s N slys JEor & 2SMDBD j2alS (¥ Jsir)

Cx_‘):.aﬂwo%:w@@u}dbafcjxgs‘i-))

Sl ey GS - 4 o ) o GBS )
Loksl oo i copby 5 peS Sis g0l J&s
SlLaSs 5 55,85 O 5 Sis g alb J&s 2050

G cJuJu\iJg: Lf;b’u- C..:JL))LL;.A)J w‘@lfcﬁbj?:)y

of


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.3.4.3
https://jcpp.iut.ac.ir/article-1-64-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518517.1380.5.3.4.3 ]

....... 9 S 5,0l By Sy Sy S L JTesle p g aw B S

el S i 4

AV SpsSls (A SpsSls (1) Spsts
1.6 .
- MDBD T AT —
: = -

1.4 /

BD (g.cm-3)

0.8 i

2205 2580 28.67 30.99 35.91 42
VK %)

44 95

40 Vo ;}#JJ&.ﬁf};JBJ)JJJCﬁJbJLﬂJDLméﬁwJ‘.{e;kh.lb.\ Jss

By gm0aly s S 3 OF Cinnd poleasd gla 28T
Pl (S Lz B L S S (605 e 035330
Al JEs 2ol o a0 5 0ds S (Ko il
Lilas (S U Sy Sl el Js 558 0 S Sis
30 Ol (55,55 pls 53 s Sl 5 als 58
ool 5 oS G pdy it ade 4 s el
Wile 4y [ S gl Sl gyl oy S oS S
S o oMol el 358
losle oo 93 31 i palie sS(V) ol 0 35158
olie 53 5 eyl alaS 1 gyl Liuliil s gl 3G
i S ol lu plagl b ol g b 55 4oy G 5l a8
S Lol on a5 sb o g 05 58 S Ty 5580 .
35 Ll S5 Olazs b 5l oS glapdan cits Sy
(iS,_ga oo [ ST gl S Olazs b O 428l 35
Sz gl JEo 04 2aS o T o5 & LS
LS o i et 3 55 slaasily 51 (VY) 9810 5 oo S5
s abS lul fallcan Sy S5 S ol by 4 &S
SIS 1 Olazs by QS 42K 5 i Sl 2818 55

J@BMB@LJBJJJJ}J‘{){..»\{QJJQJJL;A

00

woend Ll g by b8 an by mie g el osls
Gl g (5 2s alS o SL ol e 230
QT 510) 258 00 5 25 B alS 5 05k GialncS
6ol J&s ghls Sy S oS ol o 5egiabesl ol 5
Slagls 5 gals 555 4 o (o oA gom™T) (g 208 Kk
erlb JEr L LS Odal 5 g 5 45 s sl
FPPEIE PR ST CIE Y LIPS RGOV PR T JCON S W £
o Sl stnn L S 51 g 00 58 m 03 g Dlils
Wl pn 3l5 e 4 S a T esle 035330 (¥ Jsr)
S i Gl Olazslu casls Giyl53 | Sl oo
oot Slie by OF ol J&s 5 aisy 5y
(YY) das als
oLl o S p 95 50 S osla g5 4 laze S
Sie 2allh s g3 se 0is 0 J s 3 (gl S (g5laly
ashS L 6)lul (S O o Slasls 5 el 3,8
Bl oo a8 el Sp ST I 5 (Rl
2SSk 2l 3 S gihbSs gl pasls
S e ok 5155 o O Rk g3 3l S gla gy
et 5 oS SIS Gl sas 4 er anD ol (Yo


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.3.4.3
https://jcpp.iut.ac.ir/article-1-64-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518517.1380.5.3.4.3 ]

VWAe 5l ] pgm o sled | oy W/ aacb malia 5 (5500LE5 0558 9 psle

(Hilods azbesel Sy S5 L S S CMC yslis o)
Sl 5 51 50330 by o Slaglid 5 ol 38 4y
(F 31 Jslier) L3l e Wl 51 5l 2ne

b sl ga S St g plb JBo 0lie (KL
2 (P8 lud oh 4 S35 e s Dl el o S
398 o 0dss b _gae slis Ll CMC jolis 5 Kks
1 358 5 palie (Klie 48 gl 38 s o(F Jsax)
355 Ol bl Cslis ol ool s Sl Ll 3l ks oxe
e SLals g, e 4 Ol ol caw Sl ls 5 b
SLals 5,1 a8l (51585 (Y1) Bl (Y Jsaar) sy e
e o el (95 (200 5§25 bl Sl 558
S 4 O o5y s 2l L ol ST 2y b
35

sl gn o 5 S5 Jilize 31 SLLSY 5 Y (gl JSC
b siwie 5} 45 5,58 Oloca A8l o OF 45 0 035381
b g o) &2 S ¢ 20 p ) (6lacS - MDBD i 5o
o) St 53 CMC o o 53 by oo (2818 (6 2k ot e
ot il s SRl gl e b S e ) 4 o)
S0 mid ¢ I glaoska 31 S5 oS ams e 0L Jolize U
S (il a8 ol Ao s 45 LSS pensady S
5 CMC sMDBD Ml Coasl ¢t s o 2alS
U coiali8l ol 2258 gm oy o 02938 T (glaesle Ol
ol 5 g5 lize i1 oy 4 ¢ T osle o 05 SLS)
T S i P T g s sl
oS el S Sis g mlh JE ke b Sla
4 S5 s o K govie 4 a5 L v Ol
N> CEX PRIVIY S JE S PIPURCIUR PRET O I { E TN PO
595 g0 0dy3 CMC s MDBD ;5lie 55 (5,5 b sons
4 sl ge Ols s 4l e Ml ) (P 5 ¥ (sla JK5)
3 3 g0 0y3 g Slagld g il 255 S S e g
il sMDBD 2alS Cor o o and i o3l ol o8l 52

b3 5o LT 05 S eslel 5 clailaSs 0 azusls
sy a Sl b S oladly K S S
\ sl

SLS ) 1S5S 5 (0 o) bt s
s pa ialyal l bailsSs gyl gals 545 4 el O
I olie S2aLS o ol 3,5 L S s azsen
o St 5,8l JEs 50 0 S Sl g2l
S (il b 350 oS JS 4 cus dals
| RO

Gl S L gyl b 395 4 S g sl
9 (0 Jadr) 23,5 oal 3 S G 53 2 53 AL
355 4 o y LS Sis gl & olis Kk
ol osls 2l (s S5 (g 30 535 ¢ o

3 Sl 55,85 6y CMC 3 (g pslie ¢ isleil ol 5o
5hotss 8 s M osle e 2l b o JEa S5 4o
WAns g il S ol 3y Szl T asle oS o O
Soslaoad o8l olaa b pialesla) ge GBS ol e
(8 Jsdr) 43 5 (6 pS o3l

JKG s gl S Sl edns OLES S ol e
3 e b K5 Bk 5 oyl lag sl 53 plie
5 I ool ¢y b3 S (1) dsl e bag s U8,
ald Hleg dins oo 50l ohees b Shs cdew o
Sdie 55 is g 0l S5 oS Jaske b &S LSS
WS Sy cals 0LES 0w o 3 95 3l 208 20 5b5
Dol OLiaST5 015 ik oS5 T esle (g i Jlia b
sls OLES O dom 355 30l gla gy 50 5 casily
solin (S 4 I osle 3b5 e Ghal3il ey (8 Js)
330 GSE 5 5 s go SRl O 2> 53 1, CMC
Ao il s LaS T ol Sy S S5 o
CRVRCNURF:> WY |- R0 PUIPI P QYRR AP W

CJ‘-’-‘ 5 RCIOw g cJ.g':u-a J«Los 29 G &:JL&_I_Ld. E) LSA‘J

1. Splash detachment

of


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.3.4.3
https://jcpp.iut.ac.ir/article-1-64-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518517.1380.5.3.4.3 ]

erneeng S (5 a5 351 9 S Sl y S L Tesle g i aew B S

LSD(1%)=002  pypd &S e JeS e

1.7
o

16 o~
1.5 T~

1.4

13 T~

MDBD ( g.cm-3)
/1

1.2 .

—

1.1 !
0 4 8 12

OM (%)

Gl 3,50 S 3 Ko (g palh S Sl oKl 5 Jlesle pglau filie p3T Y S
LSD(1%)=001 &, S cwwlals sbss wiia

1.6

7

i
L

MDBD (g.cm-3)
0
4

4

N

a
/

N

0 4 8 12
OM (%)

losle plail s Kas (g ol Ja 2> Kb 5 S osle rghans Jliza 5 vy
LSD(1%)=0.02 &5 ST =D oon Olaslso=C als 5,5 =B uals $Ss =A

1.5

1.6

1.4

1.2

1

MDBD (g.cm-3)

0.8

0.6

04

b
Clayloam Sandyloam

FrlaiT o, 50 LS 3 Sis g0l J&a Sl 5 Kile 5 JTosle filize 56 F K3

ov


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.3.4.3
https://jcpp.iut.ac.ir/article-1-64-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518517.1380.5.3.4.3 ]

VWA 50l [ pom oslad [ ooty o prenb milie 5 55,0085 055 5 050

4u
——""’“—‘,:J
35 —
X o]
S 30 =
0 -
3 g
0O 25 /v-/
/'
)y,
20 s
n/
15 -
0 2 4 6 8 10 1z
OM(%)

Siabail o, 9m S s Jlon Cu by S pfibe 5 Mool gk Bl 2300 K3

45

e

40 /

ol

w
(0}

e

v

CMC (%)

N\

. 20
2 0 4 8

OM (%)

12

loske plsit 53 ilyom usby uiln 5 M asks rshon filiza 565 S5

OA


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.3.4.3
https://jcpp.iut.ac.ir/article-1-64-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518517.1380.5.3.4.3 ]

reren S 6 2l5 5315 JEop Sz SE L ol g B S

LSD(1%)=0.46 <5 ,St=D v Slnto=C  sbs5=B Ll Ss=A

o0

b

d

Clay loam Sandy loam

Siulel 2,00 SIS 55 Slou Susby by Seste filim 156V G

(o p g A S (e gl S (gl ol s
(0 Jsde) azsts JI glaosle Cobe LS5 eles 5
Sl s S Sis g ol ‘;JK:_- 23 Seals Ol
osle SRl b Lialasl ) 50 ST 55 Ola 4 ¢ gl cusboy
)l_?T FERGIIty CEUER N (AR ST- LY UO) KPR PR U Luj
45..&;;;,&.,\.&943@5\5&},@4&9;}}3!‘5}?03\.«%;&
Sl Js il e il S 5,k s S sl
S b b s B s 4 ST (1Y) ST osle
S om0 o0
‘;J;Jéa.n
Uil U MDBD lais ial5st 45 ol b o ptalasl cpl 5o
CMC ;| (g ,3lis u:.i“-a-‘ S5 3 ol pon L;.DJJ..S Sldde

04

.Jﬁgagfl};:r‘;éaliﬁ):CMC
o3l j poS glacns oo a5 a0 OLES uf'-ib’j o
ol San 5 cms SEAS]y 5,85 Wil e oS 5o T
Lo il Oslize oa T eole glil Ol o (S ke
r.m;fl.&aQQaMeaﬁJJBLATJFL;u?:SJ:JfUAS

a5l ‘_;{:....4

CMC , MDBD s Sl .5
o sine st s ) S 4 s 2 o) S5 MDBD
L’-M‘)f)-‘A{MOTCMCJJJ‘(M)Q&:{CE-“)J)M’}{
5 (\"\)(J‘)KA_A‘,).A}‘J‘(/\) d&ﬁjﬁj}ﬁ?@‘ﬂs
Obs 33 oy p o GBS b S (gl YL ax)s

PL I )4 ) r).j LS‘A“Sl’.' .A;Su» ui)bfhagﬂé


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.3.4.3
https://jcpp.iut.ac.ir/article-1-64-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518517.1380.5.3.4.3 ]

WAS 5l pgm o)l [ poety dlr/ aerb mlie 5 (55,0L55 055 5 p5le

.(\T)J})}waﬁiﬁ'joybw
MDBD=a+b+St=cM+dPc+eDm ]
CMC=a+bCt+cM-eDm-dPc ¥l
ui.ll:g«.'.fj‘_ﬂp’-&.fé‘_;)mw L)Kg-ﬁalb&)éda\.uﬁ

w2l S 5l 585 S s

\SBO.@M_)J =S

JB- 55 M).>=Ct
(%)JBA{nMonjﬂoﬂe.}uck.u:M
dKMb:%Mﬁg;’ﬂ)“'\bch
wgﬁjﬁ‘};;bjr;Wf&;iaéuéjhwt}JKe:Dm
.(C.«.u‘o.L’:':eJ)_JVd}k)s)&ﬁ%bﬂp':ajb «< e
I )5 am"._a)'i)é dw‘&suﬂbja_‘).)

MM’T’}TUJW&JJ‘JWL.«C“}J&

S oS 4o
LS e $3aS L 55 gh ) 50 45 (65, 5LS slapesle
A5 s g0 LSS g2 ol i g g0 ST (S0 ,85 s
53 Sois JalS (S s el il s
33,5 aials Gholidl con Lgs &5 T ol ge e (55,5815
Pl s a8y 3 g5 o0 S gy (SN 2l 5y
55 (Sl YO=0) 05 glan¥ SLs 8,23
(OA) $58

dl s S 53 S0 S wjps S b of
2 455 3 e 99b5 ke B 0T 3 (YF) 2,8 o &y seo
31385 S i 6,45 65,8 p g Hila e 3L ST
Slayls 5 ol 255 48 o ol OISl e Sl
GO S Ls plSoal 5 &Ml 058 4525 ST s o
2 el ploual 5 (ol cpl s e Rl ST

'C;\...';'abx OTJH)):U @L‘h O‘J;Lﬁ'“ ‘\SJ-SL;“ slael L;"J":‘"J']Jf

13 305

h S 55 ol b bl bl 5 0 s e

o 35S e (55535 G Ly s gne S
0S5l oa (¥ 5 \A) Koo 0l Kaass b g ol

sl

LT igam S5 dslna y CMC 3 MDBD byl
CMC , MDBD &) )3 o plasl gla2abajl galas i
sl a5 b il nl 53 A pame s il S L
S (N=vY) S Sis g ol J&s S gl byl
o2 b 5 5 g Sy dalen (N=VY) Gl gy 2u 8
RT=0/8V o\ dalae) sl s 4 3L 5 (Kews
Sk Sis g olh JEs Sl =

Y[008 ~ oYY x (Gl <y by S2lnS)  [N]
o S S gl S Sl dolrs ol 5o
53 Aoy o iy S gy 2S5 gem™
o s Ao yn Sy mhas 53 0l e dalas
5S35 O gt I Sth g3 o |y (labolas i 3L e
Jle 5 (19) 0hea 5 50l (VAAY Jle 5o (VY) 0L e
Ales ;S 5515 1V AAY Jlu 5 (F4) 58T 5 O g2l 5 VAN
wls plosit 0lpl (5550 LS 55 45 gy 53 (19) 5L
sy plnS ) S Sis gl JBs Shis dal
o5 =0 [oXY o S VIXRY G g S5 b b)) Gl
S93 335 iy 33 (V) 5551 5 0 gl cpiorpn 2,8
gl szl s CMC 3 MDBD 5,5 e loes glaSs
Wales 31038 puns by ~o [0 ¥Y b 3 YVAR j sumn )5,
PR PE SIS PUPL R Ry PYFN v JOWRpY
o3le b oyiunal b 5 sl il L ST e 55 (gladales
el Bobo 5,5 polae salas 53 5 ¢ T

Yo Ve palie 3 aSdy S 55,5 ialail cpl o
= 2 e 3 33 SaS 43 O 5 g0 i3 g2 oAb 03 535 1 55 Yo
23l 5 01581 5 «1) 5551 50yl 38 sy SISl 4LS
©) Sl S oy (S5 jliie il s 5o b ((Y0)
511 CMC 3 MDBD slie 2wl y5 (4 8 ey


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.3.4.3
https://jcpp.iut.ac.ir/article-1-64-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518517.1380.5.3.4.3 ]

....... 9 S 5 plb i JE Sl S L JTesle g i an B S

CMCJMDBD DJJAJDY‘,“ JJ:M;JQ_.{“J&J'Lsﬁ.:G.A.V (JJJJ.-

R’ e d c b a Sesle
MDBD (gem™ ')
o[QVY - ofooo ¥y ofof ofoolo \/e$9 )
o[av# - ofecots ofo N ofoovVs V/ov¥ e 258
o [AVY - ofoooty ofe ofoovd VoYY RUERVEPSL P
<[40 - ofoooyf ofe\e ofooVO Vet oelaasS s A8 ke Sluls
o [A¥Y VAY T efeco¥A ofo VY ofoofV o [VAY Sesks J5
CMC (%)
o[AVS . ofo\F \/vEy o /¥4 \V/eVA S
o/AVY - ofo10 o[0of o[¥FA VY/AA0 o3 358
o [AV¥ - ofo\¥ o/YeY o[fOY \Y/PA &5y i Sl b
o [AYVY va/0f ofe\0 o[AF¥ o[¥YV YA/AV Sesle J$

Sl b ol e S S g 2l J&r iShas 2l 8
o8 Sl Sl sb) S alS (55,43
ey Sl g Sl b Gl
S esla polie G2l b ol per L3N oyl 2alS i

sl Ko

1169-1172.

7\

25h JQ;QW;‘JQL@le;sﬁQM

S 2l alel o)se T esle canliza L3b Y

S ¢ 2 sby S 5 S S g pl
2yl Sl g5 5 I eale  Kaseal jlie s 5345

IS Sis g alh J&ar ST Ol a5 s alal, ¥

e 5 e eeas V Ablas g3 il by a8
(St codid Bl B 018 55 e 55 oS pladdslen
Lfﬁ obapyi ;o ly fa il uﬁ ole ¢ 55 5l J;FL;,,

aslazu! ) g8 C:L.a

Oy Rl clylast ST K58 ATVY e g3 b

s g 33 ol SHLES) ST o O 348 (slacgilpda NYVE g L5 G Y

g g 3,55 o8y CHLES] (a 5) et b ST AYVO - f LG Y

B AT PRCYQT RN S-S SRR USIP POPS SN 25 SURRYRILY (V3 QRETIPRN X BPTIETN

Ol Kl ohylasl op g Gl (4 y) S 58 AV T c(:_i) 0

(stp Ol byl Olaal) Sloiln Gasl 5 0Ly Slacatis 3235 ool aesd s S Slallan N YVY .0 155 005 9
(SaUES Slis el 5 S Dl dua Jo AN e oyl 4y 25

gt (BS VAV VYWY 5 bkl 4 ditans) ST SISe (sla s LejTAYPY o 0lulis v

8. Ayers, P. D. and J. V. Perumpral. 1982. Moisture and density effect on cone index. Trans. ASAE 25(5):


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.3.4.3
https://jcpp.iut.ac.ir/article-1-64-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518517.1380.5.3.4.3 ]

VWA 5l pgw oslad | ooty dlorf imb plie 5 (55,088 0558 5 p5lo

9. Blake, G. R. and K. H. Hartage. 1986. Bulk density determination. PP. 363-375. In: Methods of Soil

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.

26.

27.

28.

Analysis. Part 1. Physical and Mineralogical Methods. Agron. Monog.

Datta, S. K. and S. S. Hundal. 1984. Effects of organic matter management on land preparation and
structural regeneration in rice-based cropping systems. Inorganic matter and rice. PP. 399-416.
Internat. Rice Res. Instit., Manila, Phillipines.

De Kimpe, C. R., M. Bernier-Cardou and P. Jolicoerur. 1982. Compaction and settling of Quebec soils in
relation to their soil-water properties. Canad. J. Soil Sci. 62(1): 165-175.

Ekwue, E. 1. 1990. Effect of organic matter on splash detachment and the processes involved. Earth
Surface Processes 15(2): 175-181.

Ekwue, E. 1. 1992. Effect of organic and fertilizer treatments on soil physical properties and reédability.
Soil Tillage Res. 22(3): 199-209. '

Ekwue, E. I, J. O. Ohu and 1. H. Wakawa. 1993. Effect of incorporating two organic materials at varying
level on splash detachment. Earth Surface Processes 18(5): 399-406.

Farmham, R. S. and H. R. Finney. 1965. Classification and properties of organic soils. Adv. in Agron.
17(1): 115-162.

Farres, P. J. and S. M. Cousen. 1985. An improved method of aggregate stability measurement. Earth
Surface Processes 10(4): 321-329.

Felton, G. K. and M. Ali. 1992. Hydraulic parameter response to incorporated organic matter in the
B-horizon. Trans. ASAE 35(4): 1153-1160.

Free, G. R, J. Lamb and E. A. Carleton. 1974. Compatibility of certain soils as related to organic matter
and erosion. J. Am. Soc. Agron. 39(12): 1068-1076.

Gee, G. W. and J. W. Bauder. 1986. Physical and mineralogical methods. PP. 404-410. In: Methods of Soil
Analysis. Agron. Mono.

Greenland, D. J., D. Rimmer and D. Payne. 1975. Determination of the structural stability class of
English and Welsh soils. J. Soil Sci. 26(3): 294-303.

Hafez, A. A. A. 1974. Comparative changes in soil physical properties induced by admixtures of manure
from various domestic animals. Soil Sci. 118(1): 53-59.

Haward, R. F. 1975. Factors affecting compaction of 14 California upland soils. MSc. Thesis, Dept. of
Land Air and water Res., Univ. of Calif., Davis.

Hillel, D. 1982. Introduction to Soil Physics. Academic Press, New York.

Juo, A. S. R. and R. Lal. 1977. The effect of fallow and continuous cultivation on the chemical and
physical properties of altisol in western Nigeria. Plant and Soil 47: 567-584.

Johnston, A. E. and P. C. Brookes. 1979. Yields of and Ca, Mg uptakes by, crop grown in an experiment
testing the effect of adding peat to a sandy loam soil at Wobum. Rothamsted Exp. Stat. Report, 1978,
Part 2, 83-98. ‘ ' _

Koshi, P. T. and D. W. Pryrear. 1973. Effect of tractor traffic surface mulch and seedbed configuration on
soil properties. Soil Sci. Soc. Am. J. 37: 758-762.

Lal, R., D. Devleeschauwer and R. M. Nani. 1980. Changes in properties of a newly cleared tropical
altisol affected by mulching. Soil Sci. Am. J. 44: 827-833.

Lambe, T. W. 1951. Soil Testing for Engineers. John Wiley, New York.

7Y


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.3.4.3
https://jcpp.iut.ac.ir/article-1-64-en.html

[ Downloaded from jcpp.iut.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518517.1380.5.3.4.3 ]

-----

..;«..(;"d-df&ﬁi;d@g)ﬁibﬁJt&\{‘jub&,&ubﬁb’ﬂj\

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.
39.

40.

41.

42.

43.

44.

Y

MacRae. R. J. and G. R. Mehuys. 1985. The effect of green manuring on the physical properties of
temperate-area soils. PP. 71-94. In: B. A. Stewart (Ed.), Advances in Soils Sci. Springer, New York.

Miller, D. E. and J. S. Aerstad. 1971. Furrow infiltration rates as affected by incorporation of straw. Soil
Sci. Soc. Am. Proc. 35(3): 492-495.

Ohuy, J. O,, A. Folorunso, F. A. Adeniji and G. S. V. Raghavan. 1989. Critical moisture content as index
of compactibility of agricultural soils in Born State of Nigeria. Soil Technol. 2(2): 211-219.

Ohuy, J. O.,, G. S. V. Raghavan and E. Mckyes. 1985. Peat moss effect on the physical and hydraulic
characteristics of compacted soils. Trans. ASAE 28(5): 420-424.

Ohu, J. O,, E. 1. Ekwue and O. A. Folorunso. 1994. The effects of addition of drganic matter on the
compaction of a vertisol from northern Nigeria. Soil Technol. 7: 155-162.

Paul, C. L. 1974. Effects of filter-press mud on the soil physical conditions in a sandy soil. Tropical Agric.
(Trinidad) 51(2): 288-292.

Raghavan, G. S. V. and J. O. Ohu. 1985. Prediction of static equivalent pressure of tractor compaction
blows. Trans. ASAE 28(5): 1398-1400.

Rowlands, G. O., R. Delpak and Ghaem-Maghami. 1984. The engineering properties of saline soils of
great kavir in central Iran. PP. 337-341. In: J. R. Boyce, W. R. Mackechnie and K. Schwartz (Eds.),
Proc. 8th. Annual Soil Mechanics and Foundation Engineering for Africa Conference. Harare
Balkema.

Saini, G. R., T. L. Chow and 1. Ghanem. 1984. Compactibility indexes of some agricultural soils of New
Brunswick, Canad. Soil Sci. 137(1): 33-38.

Soane, B. D. and Van Ouwerkerk. 1994. Soil Compaction in Crop Production. Elsevier, Amsterdam.

Stone, R. J. and E. 1. Ekwue. 1993. Maximum bulk density achieved during soil compaction as affected by
the incorporation of two organic materials. Am. Soc. Agric. Eng. 36(6): 1713-1719.

Thompson, P. J., L. J. Jansen and C. L. Hooks. 1987. Penetrometer predicting root system resistance and
bulk density as parameters for performance in mine soils. Soil Sci. Soc. Am. J. 51(5): 1283-1293.

Van Bavel, C. M. 1949. Mean weight diameter of soil aggregates as a statistical index of aggregation. Soil
Sci. Soc. Am. Proc. 14: 20-23.

Walkley, A. and L. A. Black. 1934. An examination of the effect of the degtjareff method for determining
soil organic matter and a proposed modification of the chromic acid titration method. Soil Sci. 37(1):
29-38.

Zhang, H., H. Harge and H. Ringe. 1997. Effectiveness of organic matter incorporation in reducing soil.
Soil and Tillage Res. 31: 263-275.

Zuzel, J. F., J. L. Pikul. Jr. and P. E. Rasmussen. 1990. Tillage and fertilizer effects on water infiltration.
Soil Sci. Soc. Am. J. 54: 205-208.


https://dor.isc.ac/dor/20.1001.1.22518517.1380.5.3.4.3
https://jcpp.iut.ac.ir/article-1-64-en.html
http://www.tcpdf.org

