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Table 1. Clay mineralogy of the studied soils according to soil moisture and temperature regimes

Moisture and

Clay mineralogy

temperature regimes Depth (cm) Smectite  Illite  Palygorskite Chlorite Others*
. ] 0-20 et - + +
Xeric-mesic 20-40 ot 4+ - ++ ++
i thermi 0-20 +++ ++ ++ + +
Xeric-thermic 20-40 it Gy ++ ++ +
oh hermi 0-20 ++ + -+ ++ +
Ustic-hyperthermic 20-40 4 4 G Tt +

++++: 35-50%; +++: 25-35%; ++: 10-25; +: 5-10; -: no mineral
*QOther minerals include vermiculite, kaolinite and quartz.
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5. Vermiculite
6. Kaolinite
7. Quartz
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Figure 1. X-Ray diffractograms of the clay fractions with different soil moisture and temperature regimes of
Kohgilouye province: a) ustic-hyperthermic, b) xeric-thermic, and c) xeric-mesic
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Table 2. Some physicochemical properties of studied soils

Surface soil (0-20 cm) Subsurface soil (20-40 cm)

Soil properties

Min Max Mean Min Max Mean

Clay (%) 14 62 352 15 53 342
CEC (cmol(+) kg) 9 39 238 8 4 16°
Calcium carbonate equivalent (%) 3 51 33b 4 61 382

pH 7.2 7.8 7.52 7.3 7.9 7.62

K forms (mg kg™)

Soluble 1.2 12.7 6.0? 1.2 5.0 2.45
Exchangeable 111 521 2472 25 403 156°
Non-exchangeable 153 1705 520° 72 1016 401°
Mineral 4584 10379 60862 3227 9541 5985?
Total 4880 12222 68542 3387 10711 6545°
Exchangeable to soluble K ratio 16 175 55b 9 954 1262
K saturation (%) 1.6 5.1 2.8 0.6 4.3 1.8°

SL b S B 9 el Gl g b o LLI,1LY Joua
Table 3. Relationships between different forms of K and some soil properties
Surface soil (0-20 cm) Subsurface soil (20-40 cm)

K forms CCE Clay CEC CCE  Clay CEC
Soluble -0.09 0.09 -0.10 013 -009 021
Exchangeable 0.93%*  0.76% 0.69%* 0.70%*%  0.56%*  0.49%*
Non-exchangeable 0.93%* 077 0.65%* -0.82%*%  0.60%* 0.58**
Mineral 0.85%*  0.66% 0.58%* 0.61%*  0.44%*  0.36*
Total 0.89%* 071 0.61%* -0.68%* 0.49%*  0.42*

CCE: Calcium carbonate equivalent; CEC: Cation exchange capacity
* and ** show significance of correlation coefficient at level of 5 and 1 %, respectively.
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Table 4. Relationships among different forms of K in the studied soils

Surface soil (0-20 cm)

Subsurface soil (20-40 cm)

K forms Soluble Exchangeable Non-exchangeable Mineral Soluble Exchangeable Non-exchangeable Mineral
Exchangeable 30 1.00** -0.22 1.00**

Non-exchangeable 0.27 0.93** 1.00** -0.17 0.68** 1.00**

Mineral 0.38* 0.86** 0.87** 1.00** -0.20 0.48** 0.66** 1.00**
Total 0.37* 0.90** 0.93** 0.99** -0.21 0.57** 0.75** 0.99**

*and ** show significance of correlation coefficient at level of 5 and 1 %, respectively.
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Figure 2. Relationship between exchangeable K and clay content in surface and subsurface soils of the
studied region
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Factors Affecting Chemical forms of Potassium Distribution in some
Calcareous Soils of Kohgilouye and Boyerahmad Province
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Abstract

Different factors may affect potassium (K) content in calcareous soils. Potassium forms distribution as
a function of various soil physicochemical properties was examined on seventy surface (0-20 cm) and
subsurface (20-40 cm) soil samples of Kohgilouye and Boyerahmad province, southwest of Iran. Soil
physical, chemical and mineralogical properties were determined according to standard methods. The
soil was classified in Xeric and Ustic moisture regimes and Mexic, Termic, and Hyperthermic thermal
regimes. As the result, the common clay minerals associations were found to be illite, smectite, chlorite
and palygorskite with less content of vermiculite, kaolinite and quartz. Smectite, illite, and palygorskite
were the main clay minerals occurring in humid and arid regions respectively. Soil soluble,
exchangeable, non-exchangeable and structural K concentrations ranged from 1.2-12.1, 111-521, 153-
1705 and 4584-10379 mg kg™ at the surface and 0.2-5.0, 25-403, 72-1016 and 3227-9541 mg kg at the
subsurface soil samples respectively. Exchangeable, non-exchangeable, structural and total K
concentrations positively correlated with soil clay content and cation exchange capacity (CEC), however
negatively significant correlation was obtained with calcium carbonate content. Different forms of K
(except soluble K) had positive and significant relationships with each other (r of 0.48-0.99) and this
indicated the equilibration among K forms. Mineralogical studies indicated the positively influence of
clay minerals, especially illite and smectite, on exchangeable and nonexchangeable soil K. While the
structural and total K contents most affected by smectite and illitic clay minerals. Future studies are
required about the mineralogy of soil sand and silt fractions and their influence on soil K status.
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