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Table 1) Soil series, salinity and sodicity class and some major properties

of Mojtama soil series at Islamic Azad University Miyaneh Branch

Series salinity and depth of hydraulic depth of
name sodicity class water table conductivity impervious
(before test) (m) (m/day) layer (m)
Mojtama SiA >50.0 0.50 1.60
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Table 2) Some physical characteristics of different layers of soil pre-leaching Mojtama soil series of Islamic Azad University Miyaneh Branch

. . soil density permeability humidity ;

Sampling sotl particles () soil (glem’) Lokl (mm/h) (mass percentage) mosig'::J re cumulative

depth (cm) texture HEIOR17 deficit el _m_msture
(%) (cm) deficit (cm)

" bulk real descriptive before field wilting
S Ll GEY density density e name leaching capacity point

0-25 8.80 45.22 45.98 SiC 1.35 2.73 44.65 0.72 M.S 8.70 22.65 12.50 4.66 4.66

25-50 10.00 34.82 55.18 SiCL 142 2.71 42.55 0.60 V.S 14.25 21.40 13.00 2.57 7.23

50-75 12.25 47.00 40.75 SiC 1.52 2.75 40.50 0.50 V.S 15.00 20.58 12.75 2.08 9.31

75-100 13.64 46.00 40.36 SiCL 1.63 2.70 41.75 0.40 V.S 17.80 20.45 14.35 3.48 12.79

100-125 11.85 51.54 36.61 SiL 1.62 2.74 39.73 0.30 V.S 10.45 21.50 12.65 4.52 17.31

125-150 10.74 48.25 41.01 SiC 1.65 2.70 38.62 0.20 V.S 16.75 23.25 15.74 4.13 21.44

o oy (Ol 3151 oL patme S (g F o 3l Jhowe SaSas g5l D051 53 4, L @ O sl ol g5 (F Jpur
Table 3) Chemical properties of the water used in desalinization of Mojtama soil series at Islamic Azad University Miyaneh Branch
sodium . . % total o o 2 2 total total
Water adsorption e eion = anions N S e iy cations dissolved H ECw Wilcox
source ratio solids p (dS/m) category
(meq/L)*® (meg/L) (mg/L)
Qiziluzan
river 2.50 7.00 5.50 2.60 15.10 5.15 1.50 6.40 2.05 15.10 1235 7.82 1.23 Cs-Sy

YA
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Table 4) Chemical characteristics of different layers of soil profile in Mojtama soil series at Islamic Azad University

Miyaneh Branch before and after leaching

m »
x p S
[%:3 o o @ o
S, > 8 X0 £ & =
: o Mg® Ca®* Na' &3 8 :3,' = 3 = = — 5.5
Sampling z '8 2238 § s H &m E3 @
time = g <o 25 P 30 EFE
= @ > D ~ =
3 TE E
=) s =
(meg/L) (meq/100g) @ =
0-25 114.0 654.0 2.4 11.0 8.6 33.0 7.4 24.50 86.62 21.81
25-50 95.0 553.0 15 15.0 20.0 31.0 7.7 17.45 80.23 10.00
Befor'e 50-75 88.0 300.0 1.6 15.0 23.0 32.0 7.8 16.00 45.22 10.66
leaching 75-100 82.0 228.0 2.7 16.0 46.0 30.0 7.8 17.20 35.60 16.87
100-125 78.0 232.0 1.1 16.0 45.0 30.0 7.8 13.40 37.15 6.87
125-150 81.0 214.0 2.6 11.0 34.0 35.0 7.6 15.10 33.62 23.63
0-25 18.0 9.0 0.66 11.2 2.9 33.0 8.1 2.1 3.00 5.89
25-50 15.0 11.0 0.45 14.2 6.5 315 8.0 24 4,01 3.17
After 50-75 13.6 45.0 0.48 145 25.8 32.0 8.1 2.75 17.25 3.31
leaching 75-100 12.2 62.0 0.67 16.3 26.6 32.0 8.2 3.25 25.10 411
100-125 35.0 1150 0.72 170 50.7 28.2 8.3 7.60 27.49 4.23
125-150 54.0 112.0 1.1 13.0 31.8 34.3 8.3 9.80 21.55 8.46
etore 80.66 3635 198 140 2944 3184 768 17.27 5307 14.14
eaching
Average after
. 24.63 59.67 0.68 143  24.05 31.84 817 4.65 16.40 4.86
leaching

Y4
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Table 5) Weight of initial and final salinity of saturated soil extract before and after leaching water in different soil layers
in Mojtama soil series at Islamic Azad University Miyaneh Branch

sordfing Sali_nity of saturated salinity of saturated soil extract after different frequencies of leaching water (dS/m)
depth(cm) soil extract before
leaching(d.S/m) ECs (25) EC; 50) ECs (75) EC; (100) ECt (average)

0-25 24.50 2.50 2.30 2.15 2.20 2.28
25-50 15.66 3.25 3.20 2.90 2.40 2.93
50-75 14.25 6.50 3.45 3.20 2.80 3.98
75-100 18.32 15.30 10.75 8.25 5.40 9.92
100-125 17.40 18.50 15.45 11.35 4.35 12.41
125-150 16.10 19.42 17.50 13.25 8.76 14,73

:ljia@b@k’ydf S CL.&‘ oylas 599 Ol Ol pudd 9 (63 1,8 &ﬁiuiw%ﬂ;@w aasl; (7 J g
43\?4 J‘"‘J d)&u‘
Table 6) relationship between different amounts of leaching water depth and changes in soil saturation extract salinity in
Mojtama soil series at Islamic Azad University Miyaneh Branch

Depth of soil depth (cm)

leaching initial salt average

‘(Natsff (%) 0-25 0-50 0-75 0-100 0-125 0-150

cm

- Remained 6.29 15.34 3043 38.46 43.91 48.45 30.48
leached 93.71 84.66 69.57 61.54 56.09 51.55 69.52

50 Remained 468 9.07 26.45 37.71 44.39 49.24 28.59
leached 95.32 90.93 73.55 62.29 55.61 50.76 71.41

- Remained 3.17 4.09 5.42 10.75 18.57 26.47 11.41
leached 96.83 95.91 94.58 89.25 81.43 73.53 88.50

100 Remained 2.43 3.69 4.94 6.17 951 13.87 6.77
leached 9757 96.31 95.06 93.83 90.49 86.13 93.23

Average Remained 4.14 8.05 16.81 23.27 29.10 3451 19.31
leached 95.86 91.95 83.19 76.73 70.90 65.49 80.69
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" Root Mean Square Error (RMSE)
8 Coefficient of Determination (R?)
® Efficiency Formula (EF)

10 Coefficient of Residual Mass
(CRM)

1 depth of leaching water (D)
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Linitial electrical conductivity of saturation extract (EC,)

> final electrical conductivity of saturation extract (ECy)

} depth of leaching water (D)

* depth of soil (Dy)

> equilibrium electrical conductivity of saturation extract (ECe)
® Maximum Error (ME)
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Table 7) Name, type and mathematical relationship in some experimental models of soil leaching

Number of . . . type of mathematical -
equation mathematical model relationship model name of empirical model
(ECf — ECeq) 1
2 (ECi— ECeq) 52 _ g15] hyperbolic function Reeve (1957)
Ds .
(ECf— ECeq) Rl . . _
3 m =e 'Ds exponential function Dieleman (1963)
(ECf—ECeq) 0.062
4 (ECi — ECeq) = [M] +0.034 hyperbolic function Leffelaar and Sharma (1977)
Ds
(ECf—ECeq) K
5 (ECi— ECeq) = E hyperbolic function Hoffman (1980)
Ds
(ECf—ECeq) 0.076
6 (ECi — ECeq) = [Dl_w] +0.023 hyperbolic function Pazira and Kawachi (1998)
Ds
—_ -1.27
7 % =0.099 DD—W power function Verma and Gupta (1989)
i—ECeq s
— -1.63
8 —EE(C:f EEEQ% =0. DD—W power function Verma and Gupta (1989)
i — ECeq s
- —0.864
9 w =0.0764 Dlw power function Pazira and Keshavarz (1998
(ECi — ECeq) D
i— ECeq s
ECf— EC w
10 —EECi — ECZZ; = 0.8653¢~0+49%5; exponential function Rajabzadeh et al (2009)
ECf—EC DI
1 —EECi — ECZZ; =—0.035—0.22 LnD—‘S’V logarithmic function Asadi et al (2011)
ECf—EC DI
12 7&& — Cig =007 -0.16Ln—" logarithmic function Asadi et al (2012)
—_ -1.181
13 % = 0.059 ?)]—W power function Mohammadzadeh et al (2013)
i—ECeq s
Losp lard Dol @ (0 520) o8 D e p e omd o 2 23l O 5l patile Gas 0 )08
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Figure 1) Soil desalination curve in Islamic Azad University Miyaneh Branch Mojtama soil series under the
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Soil desalinization curve (replication1: leaching water without amendment)
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Figure 2) Soil desalination curve versus different amounts of pore water in Islamic Azad University
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Figure 3) Variation of initial removed and remained salts to pore porosity after leaching process in Islamic Azad
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Table 8) calculated statistics for evaluation of models fitted to the Mojtama soil series at Islamic Azad University

Miyaneh Branch

=k o
Logarithmic 0.81
Inverse 0.82
Power -6.54
Exponential 0.58

Determination  MexmumError o e Resicual Mass
134 0.6 0.07 0.00
125 023 0.08 0.00
025 0.86 0.22 021
315 039 0.12 0.24
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Table 9) Comparison of the results of different empirical models for leaching soils of Mojtama series at Islamic Azad

University Miyaneh Branch

Geometric mean

Required water for reclamation of different soil

: Model Mathematical
Name of empirical model V\?aftgﬂzlrr:gil fitness layers(m) shape of
reclamation(m) order 0-25 0-50 0-75 0-100 0-150 model
Reeve (1957) 214 8 0.64 1.67 1.06 2.38 3.51 Hyperbolic
Dieleman (1963) 2.09 9 0.79 1.58 2.04 2.04 4.32 Exponential
Leffelaar and Sharma (1977) 3.64 10 2.04 2.47 0.95 2.46 3.87 Hyperbolic
Hoffman (1980) 254 7 0.72 0.94 241 2.45 5.04 Hyperbolic
Pazira and Kawachi (1998) 1.52 8 0.92 2.55 1.47 4.26 3.21 Hyperbolic
Verma and Gupta (1989) 0.95 4 0.38 0.86 0.85 2.18 1.97 Power
Pazira and Keshavarz (1998) 1.27 5 0.57 1.02 0.98 1.32 2.08 Power
Rajabzadeh et all (2009) 0.88 3 0.47 0.83 0.72 1.38 1.75 Exponential
Asadi et all (2013) 0.44 1 0.21 0.44 0.59 1.26 0.96 Logarithmic
MOhamT;glzg;jeh etall 157 7 0.63 1.24 1.31 0.65 2.94 Power
Proposed model (2017) 0.87 2 0.28 0.58 0.68 0.74 1.41 Logarithmic
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Table 10) Required water for reducing initial salinity in different depth of soil profile to final salinity (EC~=4dS/m)

Soil depth (cm) Initial Soil depth (cm) Initial
0-25 0-50 075 0100 0-150 salinity(dS/m) | o5 0-50 075  0-100 0-150 salinity(dS/m)
0002 0004 0005 0006  0.009 4 0284 0571 0856 1143 1721 26
0114 0232 0346 0458  0.660 6 0291 0587 0874 1154 1725 28
0115 0368 0548 0730  1.032 8 0.294 0588 0881 1169  1.730 30
0216 0435 0655 0875 1241 10 0296 0592 0891 1172 1732 32
0238 0482 0721 0958 1411 12 0299 0595 0893 1180 1744 34
0255 0502 0768 1012 1531 14 0301 0598 0900 1191  1.768 36
0263 0528 0792 1045 1576 16 0302 0601 0902 1196 1776 38
0274 0546 0814 1066  1.631 18 0303 0602 0905 1200  1.811 40
0275 0558 0830 1005  1.654 20 0.304 0603 0908 1202 1814 42
0281 0563 0845 1115  1.689 22 0305 0607 0910 1212 1819 44
0288 0578 0857 1124 1712 24 0306 0609 0912 1219 1822 46
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Abstract In natural resources sustainable management, reclamation of
saline soils meets high impact, because excess of soluble salts in root
zone can reduce plant water uptake due to osmotic potential decrement of
soil solution. The necessary strategy would be leaching of accumulated
salts from these soils to overcome this challenge. The most important
issue is in leaching practices is assessment of water quantity required for
saline soils reclamation. This current study objective was to introduce an
empirical model to measure of leaching water and its comparison with
some experimental available models. An area of 30 ha with S;A;
salinity/sodicity class in Miyaneh, East Azerbayjan, Iran was selected for
this study. The field experiment was conducted in intermittent ponding
method by double rings with square arrangement in three replications. In
leaching process no amendment was used and only 100 cm water leaching
was applied in 25 cm intervals. Soil samples were taken from 0-25, 25-50,
50-75, 75-100, 100-125, 125-150 cm of soil depths before, during and
after each water rotation and required physical and chemical analyses
were performed. The leaching water was supplied from Qizel-Ouzan
river. Four mathematical models were fitted to our collected data and
logarithmic model was selected as the best model. Using this model in
Saline Soils of Islamic Azad University, Miyaneh Branch lands, for one
unit pore volume, almost 70 and for two unit pore volume about 79% of
salts of these soils were leached. Thus, leaching of soluble salts from the
profile of saline soils of Mojtame series soil using alternating flooding
method was effective in reduction of soluble salts, especially in
superficial layers of soil profiles due to intermittent changes of soil
moisture.
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