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Table (1): Some physical and chemical characteristics of studied soils.

3aa 4l Location g8 sl Ll
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Table (2): Some physical and chemical characteristics of irrigation waters used.

oLeall iy K' | Na* | Mg"” | Ca"™ EC oLeall 5 1Y 5 gall
Water SAR o1 .1 | pH | W.ionic strength
. m.mole.liter dS.m N
Classification mole.liter
C4S; 7.63 1.8 37 20 3.5 8.6 7.8 11.2x 107
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Tab.(3): Effect of ionic strength and SAR on Ca*&Mg* desorption capacity
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Fig. (1): Effect of water quality and flow time on Ca**&Mg" desorption for Fadhlia soil.

==@=Sulfuric water  =fll=Chlorine water
g o y=1.0891x +26.773  y=0.0959x + 2.391
; o0 2 _ _
IS Y¥ 350 - R*=0.9937 R?=0.9926
%2 300 -
9 9 O
r'© £ 250 -+
i; g 200 -
7£F 150 -
13 ‘g 100 -
258 50
3; g2 o
I 0 100 200 300
Flow tim (min.) <l 2l 314 ..
Hamdania Agilaaal)

Ailaasdl 4 55 A o speniiall g o gudlSI) ) a3 e Ll ya 83a 5 sbaall Ao 5 il 2(2 ) JS4l)
Fig. (2): Effect of water quality and flow time on Ca™&Mg™ desorption for
Hamdania soil.
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Fig. (4): Relationship between square root of time flow and C:cfrz&Mg+2 desorbed for
Hamdania soil
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Tab. (4): Effect of water ionic strength on determination coefficient values (Rz)

Dete‘rmi'nation coefficient (_1122) Jah“ﬂ\ dA\M " <35l el
Water ionic strength (mole.L”) sball ¥l s @l | = Model
1.12x107 11.2x 107
0.978 0.972 Fadhlia | L3S o) iUz
0.982 0.974 Hamdania Parabolic diffusion
0.989 0.970 Fadhlia 58l Al
0.991 0.930 Hamdania Power function

Aalee s o sasinall g 2 s nllSN) ) ad Aoy Joalee apd e olsall 45 5001 5580 L0 1 (5) Jsaal
o580 A Al 5 ¢ A adal) cld L)
Tab.(5): Effect of ionic strength on Ca** and Mg** desorption coefficient rate values
according to parabolic diffusion and power function models.

Desorption coefficient rate Jadll 4oy Jales

Water ionic strength (mole.liter ') skl 43 Y1 5 il

1.12x 107

11.2% 107

According the model of s s

Power L;jéj\ adla JL.':&‘X\ ngﬂ\ dla ‘)LC"»'.'\}Y\
function Diffusion Power function Diffusion
0.720 2.225 0.800 35.51 Fadhlia
0.737 1.805 0.528 20.39 Hamdania
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EFFECT OF WATER IONIC STRENGTH ON CALCIUM AND MAGNESIUM
DESORPTION FROM SOME CALCAREOUS SOILS IN NINEVEH
PROVINCE

M. A.J. Al-Obaidi H. M. Ahmed M. T. S. Khalil

College of Agriculture and Forestry, Mosul University. Iraq
E-mail: maalolobaichi @yahoo.com

ABSTRACT

A laboratory study was conducted to determine desorption behavior of Ca** and
Mg+2 from of solid phase and dissolution of their holding minerals by using quiet
water flow of different ionic strength and SAR constructed by miscible displacement
technique via two Aridisols disturbed soil columns sampled from Fadhlia and
Hamdania locations in Nineveh province northern of Iraq for 10 irrigation cycles
elongated for 240 minute, and also to determine Ca*>&Mg** and desorption coefficient
rates at 298° Kelvin. Results referred two desorption process pathways. First denoted
to contributing of exchangeable phase in desorption process and enrichment of soil
solution with a highly desorption rate. Second stage denotes to dissolution of minerals
holding Ca™&Mg** which supply soil solution for long period by water ionic strength
action in presence of in common ion. Parabolic diffusion and power function models
appeared high significant of desorption process. Water of high ionic strength 11.2x107
mole.L"' gave highest desorption capacity 456.4 c.mole.kg" in comparison with that of
low ionic strength 1.12x10” mole.L" 24.9 c.mole.kg™'. Highest desorption coefficient
rate 35.51 mg. kg”.mint”* in Fadhlia location for water of high ionic strength while it
reduced to 2.225 mg. kg™'.mint”* for low water ionic strength. Desorption coefficient
rate in Fadhlia was higher than that in Hamdania location due to difference of waters
1onic strength.

Keywords: ionic strength, desorption capacity, minerals holding Ca™ & Mg*.

Received: 30/3/2013, Accepted: 27/5/2013.
JJ\JAAS‘

[ Al QN any (8 sl il g S 0l A8 a s ASalind e 55 (2006) 2 5ana o 5bs caaal
ha sl dadla ccilladl g de )y 30 ALK o) 5380 Aa g yhal (31 el

Al oyl il pads LS a8 olaall e i L35 (2006) teal e Biven (gl
e daala el ) 3l AS ¢ il Al

pomallSl ) 5t LS ja (2012) edllon e 538 de e Sl de 3y gele (Jlan o dena (ganall
(4) Gl il o slell oy pS5 dols U Adlina olie Cilae 3 Ay g yall AalSll ) (8 o sanizall
A56 -145 12
s gall dadls ‘Qh\.d\j&c\‘)‘)l\z\_\ﬁ 6‘):\3“13\.‘\“1...»‘) ‘dﬁ&kam&qdﬁ\ c_t‘)ﬂ\

ol Gliaa (any o g sl (o a5l Y s inal) Ay 580 (1998) sy s0la 250
Alaky daala ‘R.Q\J)S\ Z\_AS ca\_)}ﬁd :\A})jai Z\:\:\\J:J\ _).a.ahﬂ\ Ul :L}_)A\A}

Abril, G. H. ; H. Etcheber and B. Dallile (2003). Carbonate dissolution in Tubid and
Eutrophie Loire Estuary. Marine Ecology Progress Series. 259: 12229 - 138.

145


mailto:maalolobaichi@yahoo.com

Mesopotamia J. of Agric. ISSN: 2224 - 9796 (Online) O=d 1A el d daa
Vol. (45) No. (3) 2017 ISSN: 1815 - 316 X (Print) 2017 (3) 23l (45) alaal

Anonymous, (2008). Key To Soil Taxonomy. Soil Survey Staff,10™ edition. USDA,
NRCS. USA.

Brar, B. S. and M. S. Bagwa (1999). Release of calcium and magnesium in arid zone
soil of Punjab and its description using different mathematical methods. Journal
of Indian Society Soil Science. 47. 4: 715 - 720.

Carter, M. R. and E. G. Gregorich (2008). Soil Sampling and Methods of Analysis.
2nd edition. Canadian Society of Soil Science. Canada

Chaudhari, S. K. and R. B. Somawanshi (2002). Effect of water quality on exchange

phase behavior of three soils. Journal of Plant Nutrition and Soil Science. 165:
229 - 234.

Chaudhri, S. K. (1998). Effect of water Quality on Hydraulic Properties and
Predictability of Exchangeable Sodium Percentage by Mechanistic and Layer
Models of Texturally Three Different Soils. Ph.D. Thesis submitted to MPKV
Rahuri, Indea.

Curtin, D. H. Stepphun ; A. R. Mermut and F. Selles (1995). Sodicity in irrigated soils
in Saskatchewan. Chemistry and Structural Stability. Canadian Journal of Soil
Science. 75: 177 - 185.

Dubey, D. D. ; R. K. Gupta ; S. C. Tiwari and O. P. Sharma (2007). Effect of water
quality on release precipitation of ions in a Vertic Ustochrept. Journal of Plant
Nutrition and Soil Science. 151:375 - 378.

Essington, M. E. (2005). Soil & Water Chemistry, An Integrative Approach. CRC
Press.

James, A. (1999). Leaching for reclamation. Arizona Water Series. (23): 1 - 2.

Khodapanah, L. ; W. N. A. and N. Khodapanah (2009). Groundwater quality
assessment for different purposes in Eshtihard District, Tehran, Iran. European
Journal of Scientific Research. 36(4): 543 -553.

Kopittake, P. M. ; H. B. So and N. W. Menzies (2006). Effect of ionic strength and
clay mineralogy on Na-Ca exchange and SAR-ESP relationship. European
Journal of Soil Science. 57: 626 -633.

Langmuir, D. (1997). Aqueous Environmental Chemistry. Prentice Hall. Upper Saddle
River. N. J.

Levy, R. I. (1980). Sources of soluble calcium and magnesium and their effects on
sodium adsorption ratios of solutions into soils. Geoderma. 23: 113 -123.

Martin, H. W. and D. L. Sparks (1983). Kinetics of non-exchangeable potassium
release from two coastal plain soils. Soil Science Society of American Journal.
47: 883 - 887.

Rasaie M. ; E. Sanz and E. Rasaie (2004). Simulation of Dissolution in Salt Water
Mixing Zone of Carbonates Aquifers. European Union Project (SALTRANS).
Barcelona, Spain.

Richards, L. A. (1954). Diagnosis and Improvement Of Saline and Alkali Soils.
Agriculture Handbook No.60 USDA Washington.

146



Mesopotamia J. of Agric. ISSN: 2224 - 9796 (Online) O=d 1A el d daa
Vol. (45) No. (3) 2017 ISSN: 1815 - 316 X (Print) 2017 (3) 23l (45) alaal

Simard, R. R (1992). Release of calcium and magnesium from soil fractions and its
kinetics. Soil Science Society of American Journal. 56: 1412 - 1428.

Simard, R. R. ; C. R. Dekimpe and J. Zizka (1989). The Kinetics of non-exchangeable
calcium and magnesium release from Quebec soils. Canadian Journal Science.
69: 663 - 675.

Sparks, D.L. (2003). Environmental Chemistry Of Soils. Academic Press, Inc.,
England

Sparks, D.L. (2003). Environmental Chemistry of Soils. Second edition. Academic
Press (USA).

Vogeler, D. ; R. Scotter ; B. E. Clotier and R. W. Tillman (1997). Cation transport
during unsaturated flow through two intact soils. European Journal of Soil
Science. 48: 401 - 410.

Wolt, I. D. (1994). Soil Solution Chemistry. Willey, New York. USA.

147



Mesopotamia J. of Agric. ISSN: 2224 - 9796 (Online) o=l Wi el ) 4_\5
Vol. (45) No. (3) 2017 ISSN: 1815 - 316 X (Print) 2017 (3) 2=l (45) s

148



