Sl g 9 SB S e 25l
YEo e (Jol 5ylond (pd 3L Ao
ISEA R < &/ 4
. . @&1&1/%}‘%;
http://ejsms.gau.ac.ir
DOI: 10.22069/ejsms.2021.18280.1969

(g — sole JolS W)

S ol 5540 S ALY 3 punliy 4115 9 JIT 03bo il

" solol ciaa 9 ol (oadE dsas

gt 32 3 oSS (S pple 058 sl e s 3 oSS (S ple 05 S A1l IS (g il
WA/ T 13y ol TR/ 0/TA il s s

B S
ol Sz Jloske dos Sl 5SS Gl Ol Sisaag 5 S ble gl S iGus 5 adle
Ol g 50 adliSl glul als abes 3l St oo gla iy 5l 5 p CuiS Jrals o dle
Loars boan S Gl s s Sl lpl cose Ll il pd e pldl (Ssodes Colite falS 5 S
S D5 68 358 3 el 5 e g s eSS Sl S Ol (b 53 T slse B 5 eal
2 el 0588 5 NGB (68 358 U s Ba b el Kos s 5l S Ol Lo
A el Sbt Ol (5l sl sl

RSTSIRISW-RTR BN Ljé,pc]a.ﬂw).s Ss OBL 2 5 68 JJSJ.JU ok ol e ila By g sl se
Copots SIS aw 53 e p i f e 0 5T (o5l a3 (el L IS) el (g5l (slad slos
A andlas S Oleztle (gl gl e le bl avlin gl JosSB (T CIB 55 sl Slls b
kS OIS s el HJlag St s el Jlesl S OB 2 5 658 558 Aoy s 5 S slales
L obol o o pldl S b s wlol e Ol il Toe il s OIS des 4 A ano
053 opl A 0353l OIS & KCI Jgles 2d b Yoo LK 5 55V 2 5 42 SETKCL (g5l glad shome
Gl satls lale S Olastle ol sl ol atin A Ci8 5l dn 5 duslosil Jsb 0 wxin A (L]
Woosls (g lol w5 y2e3 . UE (6 ,So3l) alaSIE o 55 deoys 5 WalaSle las s nSbs oJle
A el o3 S e 3 5 LSD §gesT 3l eslinal b by Silie amslie A5 plnil IMP8 (g LT 3300 5 Ja 5

b pn o Sle e OB Sl o sl LS S Olastle (g5l slaat s s laadl
5 e 0o YL s 0 S8 58 sl S Js (el (PAD) slusls s 55 Ao s 5 (GMD) laslus>
i S olasle ol el ST S L s opl e D5 0T ly 350 G
5 el O Hles s bl s ws o Sle IS gba ccils i 31 NSD by g lbl axls
s o St Gosd gl eed 5 OB do s SO Dl 03 5 eSS e A SO

)‘SJU'lJS{’S ;5“ osle UJJ‘-’JJ;‘J-’J“"“—’)L;‘”J Md)},& LSLA)LA.:J BE) g_A.;SJ.?A.:NSI u..a;-LIr U"";:{’A .,L:bj.a

hemami@um.ac.ir :45e J ys

AY



Yoo (V) o jlond (1Y) Wl Hlasly Wgi g ST Ca gt Ay pulid

)J).'.".'.’ laaslus = “—"ifd M)J S )‘J..Lo U'iJ;U’:M" LS)K JJS M)J &J):"J" g)‘“"""")&“: ‘gi LS))“;’

@é}ﬁ)} 45&[;-)3 ol QL:..: 6)‘3&# u,:,.hls LA)L;.:S J:U’:M"JDJ:"J"MJLS“JMJ\ JSVS LSLQLSJ‘)“‘:'

330 sl gme O Ot St Dbl (ol 2 O e 31 il Ol SRal33l Jsas 2oy ey 5 o

5 adlas cpl s el S s LIS (Il s s DL ad ke 4 ax g Lo S A

le.ﬁo)}b Lﬁ‘b LSJJJL‘:‘S LSLAUAAJ “ u“}LpLB u,>v) QJJJ.‘)‘ JS‘ J)JL;G JL@AJ..:._:' uwb d‘>‘J UJ}J Ufpmu_}fla
258 Ol s s pe S Ol ll sl axle e

Lfﬂ osle LLSJ‘)A:' LJLGJJ Ls\)"l"l:’ u.,a;-u WS = 6)‘.).44“ .'dJ:Jf d’.@aj’j

hess 1y ek, Ly S gl S 5 4 e S
AL Sl poegdle laglusls ol sy caas o )l 3
5ok 003 el s ALl Jads
slagaile 5l a3l SO slas s 5 (St
Lo Sl b sl pslie SIS o3luly (535508
(0) A5L axsls o5 Lol

2o Ll s Ol Cands L)
LaliSl o Slasle sladss g lul i
Gl s balas i iy oSle .(04) ASL s
(MWDgy) Six 5 MWDy  wsb s
s2=li (GMD) "balsbs s b Sl
(PAD) ‘Laalusls oy 55 Aoy «(SD "o lub
serls (WSSD ‘sl 5 olul asls
(AS) "balusl 5l s NSD "l solul
sk gla By, 4 oS cla ot ls pl ddes
(Vo) 34 g LS

Ll e il sla iy o 555 5
2 slaiasy LalS Slul mss s alS

u..a_>'=..f~d (s ) U'" B ) ol (abu\ d‘j‘l‘ 9 QL€_>-

1- Mean weight diameter of wet aggregates

2- Geometric mean diameter of wet aggregates
3- Stability index

4- Percent of aggregate destruction

5- Whole soil stability index

6- Normalized stability index

7- Aggregate stability
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Table 1. Characteristics of soil, manure and sewage sludge.

(Unit) a1 (Amount) ,las (Parameter) ;!\
) 54 (Sand) ;&
) 30 (Silt) e
) 16 (Clay) )
- (Loam) ¢ 5} (Texture) 3L
- 8.25 (pH of Cattle Manure) ¢, s S pH
- 6.96 (pH of Sewage Sludge) .56 = pH
- 7.63 (pH of soil) s pH
(dSm™) 4.43 (EC of Cattle Manure) ¢, 5,5 EC
(dSm™) 2.09 (EC of Sewage Sludge) M6 > EC
(dSm™) 1.02 (EC of soil) = EC
mgl™) 42 (Na) Sl
(mgl'l) 282 (Potassium of Sewage Sludge) M6 =] VMLG
(mgl'l) 835 (Potassium of Cattle Manure) ¢85 5,5 el
(mgl'l) 242 (Sodium of sewage Sludge) M5l = R
(mgl™) 780 (Sodium of Cattle Manure) 55§ 5,5 .
(mgl'l) 15.4 (Soil soluble Potassium) Sl J s> r...ﬂLg
) 14.1 (Organic Carbon of Cattle Manure) ¢35 5,5 L;T RS
) 20.1 (Organic carbon of Sewage Sludge) _Msb -2 JI o S
) 0.07 (Soil Organic Carbon) St= Ji -, S
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Table 2. Results of analysis of variance for effect of different treatments on soil structural stability indicators.

LSl a3 s Sole

LaliSbs Cy 55 doys Jleg ol atls PRRPN i
(PAD) (NSD) (GMD) Df Source of variation
sk sk ns JT o3l
137.8 0.1 0.0018 4
OM
1254 0.01™ 0.0016™ 2 G
Salinity
sk sk sk ) sl Ta L
394.7 0.13 0.0061 8 S e
OM*Salinity
ns ns Lk;-
70.8 0.15 0.0083 30
Error
728.8 0.4 0.0179 44 &
Total

Lxed Lo s Hls s ne 50/ C)L.wﬁ)bd;m%;q"s}

*#* and ™ represent significant at P<0.1 and non-significant, respectively
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Figure 1. Interaction effect of organic matter and salinity treatments on geometric mean diameter of aggregate
(M1 and M2 cattle manure 1 and 2%, S1 and S2 of 1 and 2% sewage sludge, and C control).
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Figure 2. Effect of organic matter and salinity on normalized stability index (M1 and M2, 1% and 2% cattle
manure, S1 and S2 of 1 and 2% sewage sludge, and C control).

SR e 0 Soss > 5 Axdls dald
Lo sdalie Wlad o (ol ine cidls]
Soss 5 oiS Olg o NSI axls @l:_} opye
sat s gl I esle do s G 035380 oS
53 0553 L bl el o3y B Jbe s sl
Sl Sl T esle Jlais ax 31 T esle ds s
R V.:Mb:jr.i.)\—w Js 4 bl el aly
S s 0558 g5 § yores Obejon <38 5S
G055 s a Sl 4 e g by asl il
a3 53 (T Y0) Wjyls St glarle 5 O 5
AL alie 53 el 5 de 5 Ylans
ol ldde a5 el 5 Jﬂ osle Lg)ﬂr.ﬁ
O 5 SISy alie 5 sb 4l aslials NSI
S 6 Kogn Al 0533 a5 Wi S oLy (V44Y)
L R e p S S 0N L
GALL OF 1 S palie 53 5 350 0 LaalSls
e oedle (T8 le Ll el

ay

oatl el 5 el ch Bl
Aol Ol (bl 4 i idbef gl
JURNUS PO CRPOU LI O LSRN IR
Jlie Ul Jl ookl el
cae > Sns ol ek s soss slajles
a5 L (Y Jods) ss sl pme Ao s 0/) &bl
Sles a8 sl OLas aesls Kl anlis X LS
S e ) Gosd 3 68 3 S Ao s S
Sl pala 5o L A S ke (/AT Sl L)
S g e Vo g 5o dald led 5 s
Skl a1 G Ses GAY Sl L)
R Ouy SRV EENT-SY - RS T RRNGIN-1 CRg PR
o hoss s ol aS o Sl les
(Gl s WAL 5 YA L g jia) ool
Goss 3 Al dald 4 s ()l pae N
o o 53 5 G gl e p e T
SYO/EY SEVAY L o w8 558 5 ML



bl s o3l NSI el 0 Gl 56 T
oo 04 Sopt SRl Bl L e e B 4 5
Sk 5 SO, Cdld alS s e
LS5 rl 03 s el 5 e Dle 04
\:a-:i«d JS\ 4:..“.1‘)2.: ;ﬁ'ﬂ osle ‘LS)L\-’T ui r.wul:.: 9 L;T

s ol Jb 5 ol Gexls

f S ol o 53 58 53 ey e 5 g
Hs ool Ll il gyl pme 1531 Al
53 NSI s (o8 558 5 ool 5 e
s My bl @ s Solopme a8 My LS
O et T Gzt 3 ol Ol S,
sl b ol LS i s & sboles

obLﬂ ijj.&\ c;fb— djizﬂ L V.M.ul:.: )\.LE.A u.:..:b.é‘

12 oC
oMl
1 - EM2
E:E:E:Ebcde ab abe abcde @S1
IIIIIII dee !
= 0.8 [ |:::::: de as2
(] [
3 2 AHHE
iz i '
25 0 i
[ e |
3 B T
> € 04 B
2 5 THRE
= |:|:|:|
IIIIIII
L I I |
02 i
IIIIIII
L I I |
0 {HHt
1 3 5

G oess o03) o5 s
Salinity (dS / m)

o Sz 581 oy 55 5 K 6 35 My s M) Jboji il pasls  sos8 5 M esle slajleg i 31-F Ko

(aals C 5 ao s g0 5 S OHBL

Figure 3. Interaction effect of organic matter and salinity treatments on normal stability index (M1 and M2,
1% and 2% cattle manure, S1 and S2 of 1 and 2% sewage sludge, and C control).
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Figure 4. Effect of organic matter treatments on percent of aggregate destruction (M1 and M2 cattle manure 1
and 2%, S1 and S2 of 1 and 2% sewage sludge, and C control).
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Figure 6. Interaction effect of organic matter and salinity treatments on percent of aggregates destruction (M1
and M2, 1% and 2% cattle manure, S1 and S2 of 1 and 2% sewage sludge, and C control).
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Abstract

Background and Objectives: Most of the soils in arid and semi-arid regions of Iran contain
less than 1% organic matter, which lead to reduce the quality of some physical properties of the
soil, including decreasing the stability of aggregates, destruction the soil structure and reducing
saturated hydraulic conductivity. Considering to the importance and role of organic matter and
the presence of sodium and potassium in manure and their destructive effects on soil structure,
this research was performed to study the effect to investigate the effect cattle manure, sewage
sludge and potassium chloride on soil structure stability indices.

Materials and Methods: In this research, the effects of cattle manure and municipal sewage
sludge at three rates (0, 1 and 2%) and potassium cation (potassium chloride) at three salinity
levels (1, 3 and 5 dS/m) and 3 replications as a completely randomized design and factorial
arrangement were studied to compare the treatments on soil structure stability indices. Treatments
of 1 and 2% (weight) cattle manure and sewage sludge were applied to soil and treated soil filled
in pots (1 kg weight). To saturate the soil, all pots were irrigated with 300 ml of urban water.
Then, irrigation was made by KCI solutions and 200 ml of KCI was added to each pot every week
for the period of 8 weeks. After then, soil structural stability indices including normalized stability
index (NSI), geometric mean diameter of wet aggregates (GMD), and percentage of aggregate
destruction (PAD) were measured. The statistical analysis of data was made by JMP8 software
and comparison of means based on LSD test at P<(0.001 was performed.

Results: The results of structural stability showed that sewage sludge treatment had a positive
effect on aggregate stability, percentage of aggregate destruction and geometric mean diameter
of wet aggregates, while manure application due to high concentration of sodium and potassium
and their destructive effects on aggregate stability had the negative effect on most structural
stability, except for the normalized stability index. In general, geometric mean diameter of wet
aggregates in treatment with no organic matter and salinity level of 3 dS/m was the lowest value
and it showed the highest value in 1% of sewage sludge and salinity level of 3 dS/m. Also,
amounts of normalized stability index were the highest and lowest values in salinity of 1 dS/m +
1% of manure, and salinity of 3 dS/m + no organic matter, respectively. Percentage of aggregate
destruction significantly decreased at salinity levels less than 3 dS/m, while it was not
significantly changed at salinity of 5 dS/m due to increment of potassium and its destructive
effect on soil structure.

Conclusion: Considering the positive effect of organic matter on stability of aggregates in short
term, and the cost effectiveness of sewage sludge, it is suggested that the application the sewage
sludge on soil structure indices in agricultural lands will be studied during several years.
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