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Effect of different salts in Potassium release in soil
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ABSTRACT 

 A factorial experiment under the RCBD in three replicates was carried 

out in the Department of Soil Sciences and Water Resources , College of 

Agriculture , University of Baghdad in a silt loam soil classified as typic 

Torrifluvents subgroup, to disclose the effect of different salts in the native and 

adsorbed potassium release in soil. The experiement  included two splits , the 

first one without planting , and the second one with barley planting using 7Kg 

plastic pots. Pots were irrigated after losting 50% available water  with river 

water until the plants reached 10 cm length then they were irrigated with 

different types of water : river water , well water , ammonium sulphate , 

magnesium sulphate , calcium chloride  and sodium chloride. Salt solutions were 

added at EC value of 8 dS.m
-1

. Soil samples were taken in three periods : one 

month later , two months later , and at harvesting (after five months). Potassium 

was measured after being extracted by two types of extraction solutions :0.01M 

calcium chloride and 1N ammonium acetate.Results showed the difference in 

potassium  release (native and absorbed) due to the difference in salt treatments  

and the type of extraction solutions. The highest quantity of released potassium 

was in ammonium sulphate treatment , extraction treatment of ammonium 

acetate gave the highest quantity of released potassium after one month of 

planting , while the calcium chloride extraction solution gave the highest 

potassium quantity of released potassium after two months of planting and at the 

harvesting periods. 



 

748 

 

 (3131)–(3( العدد)31مجلة جامعة جكريث للعلوم الزراعية المجلد)

ISSN-1813-1646 

SamieiChahal

0886

Al-ZubaidiPagel0828

0884

SparksHuang0880

0888Jalali7116

1010

1010

Native-K

Al-ZubaidiPagle0828

0888

7100

Dhillon0888

RCBD

 Typic

Torrifluvents Soil Survey 

Staff0820

101

4

2

7

Page0887Black

08600

a1a2

Hordium sativum L.

01

0c1

4c4

7c2

0c5

0c3

6c6



 

7 

 

 (3131)–(3( العدد)31مجلة جامعة جكريث للعلوم الزراعية المجلد)

ISSN-1813-1646 

3

pH2001pH- meter 

ECe 70610EC-meter 

7070Acid-neutrilization 

2041Walkley-Black 

00000Core-sample 

70040Na-acetate 

00210Bremner Method 

1076Olsen Method 

0001Ammonium acetate 

Pipette Method 

0600
 

080

701

SiL

3

dS.m
-1

0

Ca
++

Mg
++

Na
+

K
+

CO3
=
 HCO3

-
Cl

-
SO4

=

008420210084002140010061Nil 702160604008C3S1 

0061200126770111002Nil 010117101100C4S1 

Buringh0861

0406

8
0

ECe

60888

711N81P

011
0

41K

01

7

748 



 

7 

 

 (3131)–(3( العدد)31مجلة جامعة جكريث للعلوم الزراعية المجلد)

ISSN-1813-1646 

01

0.01Mb1

1Nb2

040

0

020000400
0

1
3

a
b

c

c1
c2

(NH4)2SO4 

 

c3 

MgSO4 

 

c4 

CaCl2 

 

c5 

NaCl 

 

c6 

a1 

b1

0200400220013.8100024000

b2

070022000040000104014008008

a2

b1

070000046200010144024007

b2

40002108001070100088002600

a b c 
abc 

a1a2b1b2c1c2c1c4c5c6

240426007448006800004004106080016070280802001160021

LSD 

0.05 
07064070647008840028

070000107

0
00400

0

0700
0

(NH4)2SO4<MgSO4<

CaCl2<NaCl<<

701 



 

0 

 

 (3131)–(3( العدد)31مجلة جامعة جكريث للعلوم الزراعية المجلد)

ISSN-1813-1646 

Moritsuka

7114Jalali7116

DDL

00000040

0888

Rich

Black0864Benipal7116

Polarizability

Ca-KNa-K

Bohn0828Schneider0882

Wang7116

4

87008007
0

7108

0808
0

(NH4)2SO4<CaCl2<

MgSO4<NaCl<<

700 



 

7 

 

 (3131)–(3( العدد)31مجلة جامعة جكريث للعلوم الزراعية المجلد)

ISSN-1813-1646 

4
3

a
b

c 

c1c2 

(NH4)2SO4 

 

c3 

MgSO4 

 

c4 

CaCl2 

 

c5 

NaCl 

 

c6 

a1 

b1

7600410187000800200002

b2

710870020000010078087607

a2

b1

710807048007480167044402

b2

080871007804740670007001

a b c 
abc 

a1 a2b1b2c1c2c1c4c5c6

47040000880000870071700627801008021410614200706081

LSD 

0.05 
808880880000000000

0

06042004

0

20046601

0

0208

0604
0

< NaCl < CaCl2 < MgSO4 < 

(NH4)2SO4<

707 



 

7 

 

 (3131)–(3( العدد)31مجلة جامعة جكريث للعلوم الزراعية المجلد)

ISSN-1813-1646 

3
3

a
b

c 

c1
c2 

(NH4)2SO4 

 

c3 

MgSO4 

 

c4 

CaCl2 

 

c5 

NaCl 

 

c6 

a1 

b1

700847072004080000014806

b2

020808047202700072017700

a2

b1

080072086601010048020006

b2

060408007002710070007100

a b c 
abc 

a1a2b1b2c1c2c1c4c5c6

06000010004007070061080677608248071080700200100000

LSD 

0.05 
01002010020000800084

 

0 

 

7 

 

0

7

 

 

 

0888

0888

-

-01-

0884

70

8020 

0888

Al-Zubaidi , A. H., and H. Pagel  1979. Content 

of different potassium forms in some 

Iraqi soils. Second Sci. Conf. 

Scientific Research Foundation, 

Baghdad. 

Benipal , D. S. ; N. S. Pasricha and R. Singh . 

2006. Potassium release to proton 

saturated resin and its diffusion 

700 



 

7 

 

 (3131)–(3( العدد)31مجلة جامعة جكريث للعلوم الزراعية المجلد)

ISSN-1813-1646 

characteristics in some alluvial soils. 

Geoderma. 132 : 464-476. 

Black , C. A., P. D. Evans , J. L. White , L. E. 

Enminger , F. E. Clark and R. C. 

Dinaur. 1965. Methods of Soil 

Analysis in Agron. 9 Soc. Agr. 

Madison , Wis., U.S.A. 

Bohn , H. L., McNeal , B. L. and O'Connor , G. 

A. 1979. Soil chemistry. John Wiely 

and Sons Inc. pp. 27 and 152. 

Buringh , P. 1960 .Soils and Soil conditions of 

Iraq . 

Dhillon , S. K.  Sidhu , P. S. and Bansal, R. C. 

1989. Release of potassium from 

some benchmark soils of India. 

Journal of Soil Sci. 40 : 783-797. 

Jalali , M. 2006. Kinetics of Non-Exchangeable 

Potassium release and availability in 

some calcareous soils of western 

Iran. Geoderma. 135 : 63-71. 

Moritsuka , N. ; J. Yanai  and T. Kosaki . 2004. 

Possible processes releasing non-

exchangeable potassium from the 

rhizosphere of maize . Plant and Soil. 

248 : 261-268. 

Page , A. L., R. H. Miller and D. R. Kenney. 

1982. Methods of soil analysis. Part 

(2). 2
nd

 Ed. Agronomy 9. 

Rich , C. L. and W. R. Black . 1964. Potassium 

Exchange as affected by cation size , 

pH and mineral structure. Soil Sci. 

97 : 384-390. 

Samiei , A. and D. S. chalal. 1986. Potassium 

release in alluvial soils. J. Indian. 

Soil Sci.Soc. 34 : 757-761. 

Schneider , A. 1997. Influence of soil solution 

Ca concentration on short – term K 

release and fixation of loamy soil. 

The European J. Soil Sci. 48:513-

517.  

Soil Survey Staff. 1975. Soil Taxonomy . Hand 

Book. USDA. Washington , D.C. 

Sparks , D. L. and P. G. Huang. 1985. The 

physical chemistry of soil potassium. 

In : R. E. Munsoon (ed.) potassium 

in agriculture. ASA. CSSA. SSSA, 

Madison, WI. 

Wang , J. G. ; F. S. Zhang ; Z. L. Zhang , and Y. 

P. Cao. 2006. Release of potassium 

from K-bearing minerals : Effect of 

plant root under P deficiency . Nutr. 

Cycl. Agroecosys. 56 : 45-52. 

 

704 


