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Table (2): Some physical and chemical characteristics for studied soils.

2- el 1-Cpmali asdll Aad 3as sl FHOAT
Talseen-2 | Talseen-1 Musdah Rashidiya Unit Characteristic
525 125 200 435 Clay
275 150 325 415 Silt
200 725 475 150 gm.kg™ Sand
375 250 225 300 Carbonates minerals
1.20 1.10 1.80 1.40 Organic matter
22.0 17.9 18.8 21.0 cmolc. kg™t CEC
Smictite Smictite Smictite Smictite Dominated minerals
Clayey Slgggny Loamy i:;t;/ Soil texture

93




Mesopotamia J. of Agric. ISSN: 2224 - 9796 (Online) O8lyla el jydlaa
Vol. (46) No. (2) 2018 ISSN: 1815 - 316 X (Print) 2018 (2) 2=l (46) sl

Aeddiiall olpall 4besll pailiadll sy 1(3) Jsaal)
Table (3): Some chemical characteristics of water used.

shS sla su s el sy Heiela hacla 3aa gl 5 Lailadll
Sulfuric water | Chlorine water Tigris water Rain water Characters & unit
7.80 2..40 0.62 0.009 EC (dS.m™)
6.74 7.70 7.40 7.20 pH
26.70 5.60 3.60 Ca"
35.00 13.20 2.20 Mg*?
16.00 3.91 0.52 Na*
0.30 0.03 0.05 K* Soluble
lons
1.10 2.60 1.10 HCO3 | (mole.m™)
26.00 8.00 1.50 CI
53.00 12.14 3.77 S042
2.88 1.04 0.30 -—-- SAR
Cs, S1 Cs, St Co St - Classification
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Table (4): Water quality and soil texture effect on leached sodium for studied soils.

A3l (Ta i Jse) Jsmial) Lzl o g guall 38 53
Accumulative of leached sodium (mole.. m™) by using
‘éﬂ)-.\SGLA Lﬁd,})}&i;l.a Z\A;JJ@J;LA ).LAS\;LA m)ﬂ\w
Sulfuric water Chlorine water Tigris water Rain water Soil texture
Rashidiya 43 )
455.63 274.01 184.76 106.91 Silty clay
Mustah zUswll
304.35 109.11 65.60 70.37 Loamy
Talseen -1 - cpuli
258.57 115.26 32.14 19.93 Sandy loam
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Figure (1): Relationship between accumulative pore volumes of leaching water and leached
accumulative sodium for studied soils.
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Table (5): Linear slopping and determination coefficient relations for water quality used and
their porositical volumes on sodium leaching for studied soils.

w2 S ela GuosS ela s Heiela ohall cla
Sulfuric water Chlorine water Tigris water Rain water
Rashidiya 43 )
y=14.74x + 13.18 y=8.757x + 33.40 y=5.634x + 45.16 y=3.567x + 10.66
R?=0.999 R?=0.975 R?=0.874 R?=0.973
Mustah zUswall
y=10.03x + 14.29 y=3.629x + 4.697 y=2.157x +6.015 y=2.369x + 5.093
R?=0.990 R?=0.992 R?=0.979 R?=0.982
Talseen- 1-(puls
y=8.567x + 17.55 y=3.702x + 0.806 y=1.073x + 2.576 y=0.520x + 4.255
R?=0.984 R?=0.998 R?=0. 969 R?=0.965
Talseen- 2-(uuls
y=6.825x + 10.17 y=2.542x + 0.677 y=1.167x + 5.734 y=0.737x + 4.746
R?=0.999 R?=0.970 R? =0.965 R?=0.951
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Figure (2): Relationship between sodium leaching indicator and flow time accordingto 1°
order equation for studied soils.
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Ge U ysue 4ty Ga ST 2 5a 5 X5 Laa colaall e iy 4 il A (0 JS 8 (uSas 3501 450 Adladd Juad)
Al CuliSad) (pane 3ol () 3 sy COLLaall aud (5 5l s O s Multi order reaction Jesl) dles

ol glsally

Al 5l il s seall g Aoy dalas a 1(6) Jsal)
Table (6): Coefficient rate values of leached sodium for studied soils.

Al (Aels) a s seall Jut Ao ju Jalza
Na leaching rate coefficient (Hour) by using
S el S5 sl Adaa el el Dhall sl dadl)
Sul}‘uric water Chlorine water Tigris water Rain water Texture

Rashidiya 4.3 )

32 x10°® 33 x10° 24x1073 22x107 Silty clay
Mustah gUawall

39 x10°® 39 x10° 31 x10° 33 x10° Loamy
Talseen- 1-gaudi

40 x10° 33 x10° 31 x10° 25 x 1073 Sandy loam
Talseen- 2-Caudi

37 x10°® 33 x10° 27 x10°® 24 x10°® Clayey

4 (2011), Rami s Goyal a5 (1992), 05415 Sellassie ¢ JS ao Gil leale Wlas Al 2all ¢
o Y Al Aale Aliely daig) il ) anld) 8 Ui oS Aslaiad Aac B S o g0 sall Jasid Lagind 5o
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KINETIC APPROACH OF SODIUM LEACHING IN SOME CALCAREOQUS
SOILS AT NORTHERN IRAQ

H. M. Ahmed M. A. J. Al-Obaidi M. T. S. Khalil
College of Agriculture and Forestry, Mosul University. Iraq
E-mail: Hazim572000@yahoo.com

ABSTRACT

Four undisturbed soil samples were collected differ in their textures representing
Rashidiya, Mustah and Talseen 1&2 locations in Nineveh province / northern of Iraq,
classified within great soil group Calciorthids. Samples were put in soil columns and leached
by using distilled water (rain water), Tigris water, chlorine and sulfuric water to describe
sodium leaching from calcareous soils via kinetic approaches. Results indicated that quantlty
of leached sodium up to 30™ pore volumes of waters was ranged from 19.93 mmol,.. liter™* for
sandy loam soil by using distilled water to 455.63 mmol. liter™ for silty clay soil by using
sulfuric water which reflect the role of water ionic strength in sodium leaching from soils.
Leaching curves also referred that sodium was desorbed and leached via two stages. First
rapid stage up to the 10™ pore volumes indicating for of sodium salts solubility role, while
second stage continued up to 30™ pore volumes indicating for the role of ionic exchange.
Mathematical description appeared a high harmony for 1% order equation in sodium leaching
description and determination coefficient values R? were ranged from (0.87 - 0.99), leaching
rates were from (22x 107%). Hr for silty clay soil by using distilled water to (40 x 107%). Hr*
for sandy loam soil by using sulfuric water referring that sodium desorption and leaching to
soil liquid phase was simple and spontaneous and leaching free energy AG values were
ranged from -2.26 to -1.19 kjole. mole™.

Keywords: soil columns, kinetic equations, pore volumes, free energy.
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