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Figure 1. The location of studied areas on Iran map.
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Table 1. Mean values of selected physicochemical characteristics of the pedons studied.

b b CaCO; %Silt
0, . .
S Aty eCaS0n :f]‘é s sis P, Ty USDA ol
SPNIERN o3 Slacs EWSH 2014
CEC & - Jsbes oS 1 o) ( ) Pedon
(cmol. kg™)
19.1 0.12 0.8 24.5 7.8 25.5 435 Typic Calcixerepts 1
16.5 1.3 0.7 24.7 8.1 21 35 Typic Calcixerepts 2
40.7 0.18 0.92 23.5 8 30.5 38.1 Typic Calcixerepts 3
354 0.18 1.0 24.5 8 24.5 40 Typic Haploxerepts 4
19 1.0 1.1 24.2 7.2 22.8 43.5 Typic Epiaquepts 5
26.7 0.15 1.46 18.7 7.5 33.8 442 Typic Epiaquepts 6
14.7 0.13 1.37 15.3 7.5 21.5 27.5 Typic Epiaquepts 7
19 0.13 1.1 17.5 7.3 36.3 38.3 Typic Epiaquepts 8
16.7 0.15 1.8 233 7.6 29.7 33 Typic Epiaquepts 9
18.8 0.5 0.95 21.1 7.9 49.8 31 Typic Calcixerepts 10
17 0.52 1.1 445 8.0 394 46.4 Humic Haploxerepts 11
15.7 1.3 0.78 45.7 7.9 34.8 53.2 Aquic Calcixerepts 12
20.4 1.2 1 31.3 7.9 36.2 31.5 Typic Calcixerepts 13
13.8 2.1 1.34 50.3 8.2 37.6 47.6 Typic Calcixerepts 14
13.9 0.6 0.76 454 7.9 39.2 414 Typic Calcixerepts 15
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Table 2. Mean content of different forms of K in soils with different crop cultivations.

S5 ety P el P el Jsloe oily
Total K Non-exchangeable K Exchangeable K Soluble K KNAY Fos
mg kg'] mg kg'] mg kg'] mg kg'] Cultivation Pedon
(Range) (Range) (Range) (Range)
5875 32 109.8 25.4
A3, Sugarbeet 1
(5500-6400) (13.7-50.2) (84.3-134.7) (15.6-41)
3925 4254 104.77 7.8
A3, Sugarbeet 2
(2900-5300) (320.4-600.4) (74.8-144.7) (5.85-11.7)
6475 401 153.4 21.5
1315 Canola 3
(6200-7000) (164.9-757.3) (109.8-229.5) (13.7-31.2)
5675 386.8 118.5 62
I35 Canola 4
(5000-6400) (289-516.2) (79.8-154.7) (15.6-113)
3600 12325 193.7 46.7
X Rice 5
(2600-6500) (873-1512) (113-263) (39-66.3)
93333 1799.7 238 33.1
X Rice 6
(7700-10800) (1587-2141) (188-301) (17.5-58.5)
8050 1849.8 319.5 54.7
X Rice 7
(5100-10600) (1324-2413) (150-451) (21.5-131)
9260 2082.6 481 26.9
X Rice 8
(5600-10700) (1418-2611) 150-752 (17.5-37)
6012 962.3 319.3 59.5
X Rice 9
(3006-9018) (685-1164) (225-413) (25.3-97.5)
7875 200.6 131.3 16.1 _
L5 Grape 10
(4000-12000) (125.4-275.9) (75-225) (2-39)
7460 112.44 580.8 37.8
Er Range land 11
5000-11000 (48.4-193.6) (290-871) 3.9-97.5
5360 4454 465 2.7
e.xf Wheat 12
(3400-7500) (242-581) (145-871) (1.6-3.9)
5700 127.5 676.4 32.1
< ,5 Maize 13
(2600-9700) (60-200) (451-902) (1-111)
4780 209 247 40.5
Er Range land 14
(2700-6500) (153-266) (73-436) (2-136)
6280 701.2 406 5.5
H;f Wheat 15
(3600-7400) (501-902) (150-601) (0.4-15.6)
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Table 3. Semi quantitative results of clay minerals in some horizons in the studied pedons.

o sl
"Clay minerals 38 Fos
Ll G5 pilS 0 alils e S Sdspns S cll oy e Pedon
Mix. Qu. Kaol. Pal. Verm. Sm. 11l Chl.

* Tr Tr Ap 2
* Tr ek ek Tr Bk3 2
* Tr ek ek Tr Ap 3
* Tr ek ek Tr Bw 3
* Tr Bk2 3
* Tr * * sk Tr sk sk Apg 5
sk Tr * * Tr seskoskosk sk sk Bkg 5
* Tr * * sk Tr sk * Apg 6
Tr Tr * Tr HHEE Tr HHE ** Bwgl 8
Tr Tr * * HHE ** Tr * Bkg2 8
* * sk sk Tr Tr sk sk ngl 9
* * * sk Tr Tr sk sk Bg 9

o3 O (A

" Tr: Trace, * <10%, **: 10-20%, ***: 20-30%, ****: 30-50%.
Kaol: Kaolinite, Pal: Palygorskite, Verm: Vermiculite, Sm: Smectite, Il1: Illite, Chl: Chlorite.
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Figure 2. Comparison of mean values of different potassium forms in crop cultivations.
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Table 4. Correlation coefficient between different K forms and some physico-chemical properties of soils in the
studied pedons.

Sl s ey o0 Fel SLEek e T e
oM Clay Total K Non exchang. K Exchang. K Soluble K

39,5 ik (Droud area)

1 Soluble K
1 0.08 Exchang. K
1 0.74%* -0.03 Non exchang. K
1 0.52% 0.62%* 0.36 K poelzy Total K
1 0.21 0.31 0.5% 0.08 o~ Clay
1 0.33 0.26 0.25 0.01 0.11 5558 Jols o b CEC
1 0.22 0.14 0.6% 0.19 0.34 0.33 S35 0M
LS aikie (Gyan area)
1 Soluble K
1 0.27 Exchang. K
1 0.64** 0.12 Non exchang. K
1 0.75%* 0.28 0.23 Total K
1 0.325 0.489 0.289 0.018 o~ Clay
1 0.22 0.22 0.25 0.33 0.28 5558 Jols o b CEC
1 -0.26 0.37 0.37 0.42 0.62* 0.27 S35 0M
5s\&S aikes (Kangavar area)
1 Soluble K
1 0.29 Exchang. K
1 0.14 -0.15 Non exchang. K
1 0.94* -0.04 0.05 Total K
1 0.06 0.03 0.36 0.4% o~ Clay
1 0.5%* 0.06 0.01 0.53%* 0.36 558 Jols b b CEC
1 0.7%% 0.57%* 0.09 0.04 0.5%* 0.7%* S35 0M

ASb i s pae DS 5 AEL o Sls g Aoy ) 50 Jlexs] éa.«)s A
* ** are Significant at 5 and 1 (%) probability level, respectively and no significant.
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Abstract

Background and Objectives: Potassium (K) is an essential element for plant growth and its forms
and availability may be affected by soil properties, clay mineralogy and crop cultivation. Soil
potassium exists in four fractions including soluble, exchangeable, non-exchangeable and structural.
The non-exchangeable and structural K are related to the content of some minerals like feldspars and
micas; while exchangeable K is defined as K ions adsorbed on clay minerals and organic matter.
Soluble K constituted less than 1% of total K. Crops varied in their needed K and crops may absorb
K in different quantities. Information about the status of K in soil of Lorestan and Kermanshah
province and its relationship with clay mineralogy under different crops cultivation is scarce.
Therefore, the main objectives of this study were to determine the content of K forms in some
representative soils of Doroud, Gyan and Kangavar regions under different crops cultivation and
clay mineralogy analysis of the studied soils for finding the relationships between different forms of
K and clay mineralogy.

Materials and Methods: In the present research, three different regions including Gyan, Droud and
Kangavar were selected. Then 15 soil series with different properties and crops cultivation history were
selected and soil profiles were dugged and described. The selected soils were under cultivation of
orchard, wheat, rice, maize, canola, sugar beet and grape. Soil samples were collected from different
horizons and their physicochemical and mineralogical characteristics were measured in the laboratory.
Different forms of K including soluble, exchangeable, non-exchangeable and total were measured.
Results: All the soils were calcareous and classified as Inceptisols. The contents of clay, silt, calcium
carbonate equivalent and organic matter ranged from 27.5 to 53.2, 21 to 49.8, 15.3 to 50.3 and 0.7 to
1.8 percentage, respectively. The concentration of soluble, exchangeable, non-exchangeable and total
K in the studied soils ranged from 3 to 62, 105 to 676, 32 to 2083 and 3600 to 9333 mg kg,
respectively. The mean concentration of soluble (44.2 mg kg), non-exchangeable (1585 mg kg™') and
total K (7251 mg kg™') were the highest in paddy soil, which may be due to the high clay content and
low content of calcium carbonate content of the regions; whlle the exchangeable K content was the
highest in the soils under maize cultivation (676.4 mg kg'). Mineralogical analysis indicated that
smectite (20-30%), vermiculite (30-50%) and illite (10-20%) are the predominant clay minerals in the
surface and subsurface horizons, respectively. Significant relationships were observed among the
exchangeable K, organic matter and clay contents. Different forms of K in the studied soils was also
correlated with the illite content of clay fraction.

Conclusion: It is concluded that most studied soils had considerable contents of different K forms.
The paddy soils had higher contents of soluble, non-exchangeable and total K than non paddy soils.
It seems that illite and vermiculite are the main K-containing minerals in paddy soils. Crop
cultivation had the significant effect on K status of the studied soils as a result of different K demand
and agricultural operations. Generally, it is suggested that crop rotation and clay mineralogy should
be considered for better management of K fertilization.

Keywords: 1llite, Exchangeable K, Total K, Rice cultivation, Vermiculite
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