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STUDY OF SODIUM POTENTIAL BUFFERING CAPACITY FOR
SOME SOILS OF NINEVEH PROVINCE
M. A.J. Al-Obaidi M. T. S. Khalil
College of Agriculture and Forestry /University of Mosul

ABSTRACT

Sodium quantity/intensity curves were applied for exchangeable isotherm system
Na" - Ca*? suggested by Beckett by using thermodynamic parameters to evaluate
fertility status in some rain-fed soils in Nineveh province / northern of Iraq. Results
indicated that all studied soils were of neutral pH with appreciable total and active
carbonates content of 182-270 , 63-91 gm.Kg™ respectively, with dominant of
chloritized semictite and illite clay minerals in soils clay fraction. the AR¥® values
ranged widely from 0.25x10 - 0.94 x10 mole.L™, the labile pool of potassium
values Na, ranged from 10.91-25.36 c.mole Kg™, while sodium potential capacity
values BC'® from 24.76- 42.18 c.mole.(Kg.mole)™.. On the other hand Gibbs
free energy values- AG were negatively spontaneous reactions and ranged from -
7.91 to - 0.6 cal. mole™® and Gapon selectivity coefficient values Na, ranged
between 1.32 - 2.99 L.mole™. Lacked in the curvature commonly seen in the
quantity/intensity curves for sodium. Result showed lower
AR¥® | Na; ,BCY? values and higher energies of replacement of calcium by
sodium, also showed a higher affinity for Na* than ca®*. They also indicated
that Na held in these soils in two characteristics types of exchange sites having
different affinities for sodium.

JAL‘AA.“
(31l Ol ol a8 asad sl yeadp i kel S a (Yo o) Cadi sl sl
i sall dmala ccililadl g de 31 A4S Gl 53S0 da g kal
bl glsll 8 sl Sl Jalill Coa o Valae 3w 4aBla sl (194Y) Las 2aal < g
YN (Y)Y el Gl Alae A1 jad) il (oamy 8 culigindl
3 Sl s il sl gl e sy, (V99A) dese deaf juad s Jles o daan ¢ gl
Y (V)Y el )l de ) Al G)oall Jlail dge) )31 Gyl Caas
IAl-Zubaidi, A, H, and A. Hardan (1972). Competition between sodium and
calciumof soil exchange sites during leaching. Proc. Of. the First Conference
of IragiSci. Res. Found. Baghdad..
Amerian, C. and D. L. Suarez (1991). Sodium-calcium exchange with anion
exclusion and weathering correction. Soil Sci. Soc. Am. J., 55:698-706.
Anonymous (1992). Classification For Making and Interpreting Soil Survey. Agric
Handbook No. 436 USA Govt, Printing office Washington D.C.
Baruah T. C. and H.D Barthakur (1999). A Textbook of Soil Analysis, Vikas
Publishing House PVT LTD.
Beckett, P. H. T. (1964). Studies on soil potassium 11. The immediate Q/I relations
of labile K in the soil. Journal of Soil Science 15, 9-23.
Bolton, J. (1971). Quantity-Intensity relationships for labile sodium field soils.
Journal of Soil Science 22, 417- 429.

40



ISSN: 2224-9796 (Online)

N | o) alaal
YT () el (5 ) S ISSN: 1815 — 316 X (Print)

) )l de) y y ddaa

Butler, J. N. (1964). lonic Equilibrium-A Mathematical Approach. Addison
Wesle Publishing Company, Reading, Massachusetts, USA.

Curtin, D., F. Sells and H. Stepphun (1995). Sodium-calcium exchange selectivity
as influenced by soil properties and methods of determination. Soil Sci. Soc.
159:176-184.

Doering, E. J. and W. O. Willis (1980). Effect of soil solution concentration o
cation exchange relation-proceeding, India. (133-140).

Gaston, L. A. and H. M. Selim (1990). Predicting cation mobility in montmorious
onitic media based on exchange selectivities og montmorillonite. Soil Sci.
Soc. Am. J., 54:1525-1530.

Griffin, R. A. and J. J. Jurinak (1973). Estimation of activity coefficient from the
electrical conductivity of natural aquatic system and soil extracts. Soil Sci.
16:26-30.

Kotur, S. C. and T. S. Rao(1988). Quantity-intensity and quantity-potential studies
in Na-Ca exchange system in some silt affected soils, 39: 199 -204.

Nafady, M. A. and C. G. Lamm (1972). Study on sodium-calcium exchange

equilibrium a typical Egyptian soil, 1. Conformation of the ratio low :
quantity-intensity relationships, form and measurements Soil Science 114,
222-228.

Pal, R. and S. R. Poonia (1982). Predictive approaches for cation exchange
equilibrium in soils. J. Sci. Indian Res., 41:117-130.

Paliwal, K. V. and A. P. Gaudhi (1976). Effect of salinity , SAR and Ca : Mg ratio
in irrigation water and soil texture on the predictability of the exchangeable
sodium percentage. Soil Sci. 122:85-90.

Poonia, S. R. and O. Talibudeen (1977). Sodium-calcium exchange equiliberia in
salt-affected and normal soils. J. of Soil Sci., 28:276-288.

Rich, C. 1. (1972). Potassium in soil minerals In: Potassium in Soil Mineralogy:
Int.Cong. Soil Sci. 13th Hamburg p. 1122

Schouwenburg, J., C. H. Van and A. C. A. Schuffelen (1963). Potassium exchange
behavior of an illite. North. J. Agric. Sci. 11:13-22.

Sparks, D. L. (2000). Bioavailability of Soil Potassium. Handbook of soil, C. R. C.
Press, New York.

Sparks, D. L. and W. C. Liebhart ( 1981). Effect of long term lime and potassium as
relation on quantity-intensity (Q/I) relationships in sandy soils. Soil Sci. Soc.
Am. J. 45:786-790.

Talibudeen, O. (1981). Cations exchange in soils . In the Chemistry of Processes
(Ed) Greenland, D. J. & Hayes, M. H. B. John Wiley & Sons, New York.

Wang, J. G., D. Harrell and P. F. Bell ( (2004). Potassium buffering characteristics
of three soils low in exchangeable potassium. Soil Sci. Soc. Am. J. 68:654-
661.

Woodruff, C. M. (1955). The energy of replacement of calcium by potassium in
soils. Soil Science Society of America, Proceedings in 19: 167-171.

a1



