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Tablel. Selected physical and chemical properties of studied soil

. . Calcium Organic Electrical
Soil Clay Silt Sand carbonate matter conductivity pH
texture ” Sl
Clay loam 32.2 32.6 35.2 1.44 0.20 7.76

Goliie glaceaS L ol A ggome 0 (ol 2002
FE W) W\N 9 Y LgL(bAJbLuo u*‘L“" P e g 6)54.»
(Na ') M)

\/(Ca 2+ Mg 2+)
2

SAR =

Vo o) GLEC (oglae cuaS (glylo sl s ¢l
\Ysa‘\ LgLQSARj)MJJM)Gmdfj

~ol G0 (emd 9 (59 Olme bl (Meg L)
Jalali, ) i a3 )5 L o claes oliwl jo g Lol slo



WS (b sl el S gl Ol cuas

o> Sasb) b bt Sl 5o pom> o, S
Sdie ojlol pdai (218) Jwlshs VG ke (iS50
(Macro-P) cci,s Jzdss sanmoylid (9,50 Voo
Voo Sasle GlaiSe )3 (e by Dglis
S (g5 T Bite o3l i (250) JISalyskS
x> Cgb; 9 (MesO-P) lawgie Jsxlod oamo
oains gt JIlisls Ve e o Se 5 S5
(FC) () ialoeS ol oo (MiCTOP) - 5, 55
Ol S e dain dmie glaosls bl 5
SLeiSe )3 SB Cusb, Jlade a5 &g (ndy 5 S
Jade ol 4 S L S FC Ll JSulsls ¥ ke
JEolighS Ve (486 Jolae Zush) yo larges JodsS

«(Aschonitis et al., 2012) sol Cawsay i alal) 5l 5.5

AFP =0, — 0,0 pa )

G 3 S9rge o> Cush) Broea akal; nl o
Sb gl ez Cugby Bs 5 JSulshs V- Sk
Casb) wBlee (GuSe o Ble S e Hlu)
bjlos gusb, daasin Jove jlesluul b S gl
A5 JBbokS jho ASe )3 352 e Cusb) lade
Cuglie dastiv oowe ¢ pSojll gl ad 4 s
et Gladiged e, ol 4 5l g (S (S
V0e e g Frv Yoo e Fe 0 o iSe o oud
T oy olis b ol (695958 Canglie ( JUSulyskS
A8 aidlee ¥ g e jlab az e Te bg e agly)
(4835 2 yoshen ¥ (59)5,8 Sy b g yio e ¥ s
Fogle m Jolsd b aladi 2 50 5 Sl akads 95 50
VPN R

Sals b B o sl ialesl 51 imgly ol o
@ EC L 5,680 oS oolital IS5 4w b (ol
5 ey omiery oo 75 V0 ) gl peS lgie
5 0 ) pgd oS Glyie 4 SAR L g (oo
o yuKiloo dumslio g o 48,5 a5 ,o ((meq L1)%° VY
28,5 aloul SAS 138le i 51 5l eolawl L LSD g, 4
o 5 Sood HeSB g Sesy 5 Al Sl
5 =hy ced b el Cugb; B8l o5l 395 2 (y092
b oy 2 Slaages Sl

£y

oS 5l oolinul b o calise lo,la a5 Ll |

G (V) akal) Wl agd o WS 5 eedS W8
1390,5 ool (V) dlal, & o0

wp L _(Na ) Q)
(ca?")
2
TC = (Na ")+ (Ca?") D)

{Meq L5 s i o SAR Ly, ol 5o
ot Gt Sbile 3 e (M) 5 (Cat) (Na)
05 B TC 5 (i 5 Wy SThee) et 5 ol
wBloe G 55 GYlg STiskeo) Lopygsls

sloaises ol glodiges L S 05 s sy
Y Goe 4 il coiS L glac! b os g
el YE Sae a0 o1 5 o g o glasl 5 5 el
SR e Bl Yo v (256 Cot (Sl Sl 59, 2
A jghie 4 (G23Kle b)) dish 4K b ais S
Joles 5 S lesle sad asle glao] cuas
slotiges 0ad a5l slaJlna b ST ol sl
LA 1) el Ses g glal Jlgie oy 0 S
5 sk, dasin Sie gpSelal cazx T 5l o
sl b S Glojken il sla Shs
e o amx laolliws 3 5 wab glal Lo las
JSulshS Vs 0 Y O I Y o b iSe
N Gl 1Sk 6l 6,lid wlxas ¢ (Clement, 1966)
Klute, ) JIulshS 10+ g Vere Oev b ¥
Syge a4 S A8l ojlail je8 el Jaie (1986
Yoo 5l 53,0 ,hd gl (Macro-P) cu,s déles
G Y. o k8 slhls (Meso-P) lawgin d3lis 9,500
$ 8>S Hhad sl ks (Micro-P) 5, 38l g 9,500 Ve -
Beven & Germann, ) ogd oo iy pei 9,50 Voo 5l
oo sosls 51 A8l o3l w98 s (sl (1982
ojlil &S o pdy 90,5 colatll gusb, dasin
0,8 etd ) (Sdge alobae wlul S A8l
- 20 cos P )

poh

P (iS00 (mie) ddie glai i adaly cpl o
Sl ISz p dazd) wlad angly B o)
299y ) S Ol O denSe e 0 ,S150)
Ol ol o (e ) S ile Joansly hi g (a5




YAV sl ¥ o les F ol S 0,5 wlibss

Lol 0 02,51V Jpaz o Slergts o3l @355 (otalesl slojlost Sl uile)ls 3 gl
Jxbs g sl cad b lnl Cogb, (S Al

2 T GS o2 5 9 (SAR (oo (902 Coandd) (3393500 9 (EC (5 51 o) (590 (sl ylons' 51 il sl 4 325 - ¥ Jguer
(AFP) glas g Joedsi g (FC) (oely3 i lxsS (6) glaisl Cagb y (Micro-P) 3, 38l {Meso-P) bwgio a8l (Macro-P) cul ;o ddlw
Table 2. Variance analysis of effects of salinity (Electrical conductivity, EC) and sodicity (Sodium adsorption
ratio, SAR) and their interaction on macropores (Macro-P), mesopores (Meso-p), micropores (Micro-P),
saturation water (0s), filed capacity (FC) and air filed porosity (AFP)

Source of of F ratio
variation Macro-P Meso-P Micro-P 0s FC AFP
EC 2 2.54" 36.02™ 6.56" 1.01" 1.82" 2.93"
SAR 2 9.68™ 18.37™ 24.2™ 0.29" 5.62" 2.42"
ECxSAR 4 7.83" 7.46™ 8.76™ 1.42" 571" 1.95™
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ns, * and ** represent non-significant, and significant at probability levels of P < 0.05 and P< 0.01, respectively.
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Table 3. Effects of salinity (Electrical conductivity, EC) and sodicity (Sodium adsorption ratio, SAR) on
macropores (Macro-P), mesopores (Meso-p), micropores (Micro-P), saturation water (6s), filed capacity (FC)
and air filed porosity (AFP)

Macro-P Meso-P Micro-P 0s FC AFP
Treatment
(cm® cmd)

1 0.0842 0.132b 0.233° 0.4492 0.138*  0.216°

SAR ((meq I1)°5) 5 0.077° 0.0532 0.3322 0.4612 0.1422  0.129°
12 0.061° 0.064¢ 0.362?2 0.4862 0.146% 0.124°

1 0.059¢ 0.0792 0.239° 0.377° 0.113¢ 0.138°

EC (dS m?) 6 0.083° 0.086° 0.319° 0.489° 0.139°*  0.1702
10 0.0922 0.081° 0.3582 0.531? 0.173*  0.1732
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Values with same letter within a column and group have not statistically significant difference (P < 0.05).
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Figure 1. Effects of sodium adsorption ratio (SAR) equal to 1 (a), 5 (b) and 12 (c) (meq L)% on pore size
distribution in different levels of electritical conductivity (EC)
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Figure 2. Effects of electritical conductivity (EC) on moisture characteristic curve in different levels of sodium
adsorption ratio (SAR) equal to 1 (a), 5 (b) and 12 (c) (meq L)%
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Figure 3. Effects of electritical conductivity (EC) on penetration resistance curve in different levels of sodium
adsorption ratio (SAR) equal to 1 (a), 5 (b) and 12 (c) (meq L)%
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Abstract

Soil structural properties which are function of pore size distribution are important physical indicators
of soil that affect the growth and development of plant and root. Irrigation water quality alters the soil
structure by affecting salt concentration and sodicity of soil solution. This study was carried out in
order to investigate the effects of different water qualities on pore size distribution, aeration porosity,
soil water characteristic and mechanical resistance curves of a clay loam soil, irrigated with different
water qualities. A combination of three levels of EC (1, 6 and 10 dS m™) and SAR (1, 5 and 12 (meq
L1)°5) values were used to simulate the different types of irrigation water. The undisturbed soil
samples (45 mm length and 51 mm inner diameter) were treated with solutions for 5 cycles of
saturation and drying. Results showed that at each SAR, as water EC increased, the soil macroporosity
and aeration porosity were enhanced as a result of flocculation which is effective in development of
stable structure. Due to increasing the micoporosity and water holding capacity, the amount of retained
water in filed capacity was increased. Saturated water content was increased due to the effects of
salinity on pore alteration, as a result of contraction of diffuse double layer and particle’s flocculation.
It is also seen that penetration resistance decreased probably due to development of macro pore. At
each EC level, as the sodicity of irrigation water (SAR) increased, the moisture content at field
capacity and retained water were increased due to structural disruption, clay swelling and dispersion
which lead to increased adsorptive and interlayer surfaces. It was also observed an increase in
miroporosity and penetration resistance and decrease in macroporosity and aeration porosity with
increasing in SAR.
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