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Figure 1- Location of the studied soils in Fars Province
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Table 1- General characteristics of the pedons studied

e Ggb ) w2 T () glisy) > sbo sf
S adli SB o ganes, MO G PIERS TR S
; Location  Soil Taxonomy, 2014 Moist. Elevation Land use i Parent
Soil ' Regime Temp. (m) Physiographic material
No. Regime Unit
1 o= Calcic Haploxeralfs Xeric mesic 2204 & 3o e Sl
Sepidan Pasture Plateau Calcareous
2 o Calcic Haploxeralfs xeric mesic 2096 byl oS a8e !
Aspas Bean farm Plateau Calcareous
3 o™= Calcic Haploxeralfs Xeric mesic 1980 o] a3 Sl
Sepidan Fallow Plateau Calcareous
4 6 Typic Haplocalcids aridic thermic 1599 ML o Sl
Neyriz Pomegranate Piedmont Calcareous
- ) (I
N . . . . d e Gl
5 Ak;Jd ) Calcic Petrogypsids aridic thermic 2056 > ‘f"“‘s o Gyps.
ade Corn farm Piedmont Calcareous
Y Sodic - hyper 5 Slalsag, el "
6 ) . aridic - 854 & 9 =9 Calcareous, Sal
Lar Haplocambids thermic Pasture River plain e
i o by
7 I Typic Xerorthents Xeric thermic 1848 a Calcareous_Sal
Shiraz yp Pasture g5 o
Colluvial fan
8 Typic Calcixerepts xeric thermic 1450 LSy gl heb &5 calcareous Sal
Fasa Citrus Piedmont
<l - : T htper A5 as ) laiels cuda ]
9 i Typic Calciustepts  Avridic-ustic - 1105 £ 2 o Calcareous S
Darab P P thermic Wheat Piedmont e
10 Typic Calcixerepts xeric thermic 2231 & ey Calcareous Sa
Dezkord » P Pasture Plateau e
il . Sbojly S
11 o Typic Xerorthents xeric thermic 1848 & JSs
Shiraz Pasture . Calcareous
Colluvial fan
3y - - - By laels cusy Sl
12 . Typic Xerorthents Xeric thermic 1789 .
Shiraz Pasture Piedmont Calcareous
Y - - ; 5 ye cu i
13 ) Aridic Ustorthents aridic hyper 1100 & awye 3 !
Lar thermic Pasture Plateau Calcareous
225%! Typic Xerorthents xeric thermic 1494 & “lf\;“° b !
Bidzard Pasture Piedmont Calcareous
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Table 2- Physico-chemical of the soils studied

. wl‘. u‘"ys Clay Sand Silt ocC CCE CEC EC H AJM’U*"U‘;‘S
S Textural () (2) (VA] (%) (%)  (cmolyykg®)  (ds/m) P Mineralogy
Soil no. class
1 Clay loam 45 26 29 1 14 39 1.0 8.02 S>1=K>C>P
2 Silty loam 35 15 50 11 15 32 1.6 7.3 S>|=C>K
3 Silty loam 36 13 50 0.7 18 30 0.5 7.6 S>I=C
Average of 390 18 43 10 16 34 1 7.6°
Group 1
4 Sandy loam 23 43 34 0.8 45 13 3.7 7.3 S>|=C>P
5 Silty loam 21 33 46 0.6 49 8 1.8 7.4 C>I1=S=P
6 Silty loam 22 23 55 1 51 7 13 75 C>S>P>|
7 Clay loam 37 30 33 1 29 30 2.2 75 P>C>I>S>K
8 Sandy loam 26 49 26 1 48 19 1.2 7.9 P>1=C>S>K
9 Silty loam 31 29 40 2 53 24 1.2 8.2 P>C=S>I>K
10 Loamy 37 27 35 0 28 33 1.0 8 S>|=C>P>K
Average of 28" 33 38 1° 43 19° 30 7.6°
Group 2
11 Loamy 37 25 37 2 55 23 2.1 7.3 C>P>S>1>K
12 Sandy loam 27 49 23 1 66 22 0.9 7.9 C>P>1>S>K
13 Sandy loam 27 42 31 2 73 15 2.0 7.7 P>C>I>S>K
14 loamy 31 36 33 3 34 19 2.2 7.8 P>|>C>S>K
Average Of b a a a a a a a
Group 3 31 38 31 2 57 20 2 7.6

il K sl eiSanl S 10y S C s oSl Pe S S colin clls (EC ¢ gl Jobs cudyls :CEC ¢ Jslao mpunls’ iy 5 :CCE
CCE (Calcium Carbonate Equivalent); CEC (Cation Exchangeable Capacity); EC (Electrical Conductivity); P (Palygorskite); C
(Chlorite); S (Smectite); I (1lite); K (Kaolinite).

2l gas (P<0.05) o gime BMS] (ghld (g o 13 S yidtie gy by ol
Numbers followed by the same letter are not significantly differentns (P<0.05)
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Table 3- Distribution of different K forms of the soil studied

(P iy Jlade (RN L Jole mawly cdalé oy S
Uil i eSS 3 S b 5 ey o LilsEl oS

A8 )53 & BeS plan (VD) 3,5 o0 ©jgo (S b Sy b ypiie

Potassium forms

Soil - by gLy IS PotlaSS'Um forms by (gl IS5 Ilite
NO.  Soil order (mgkg™) .
(%)
solut. Exch. N structural Total Solut. Exch. N Stryctural WA
exch. exch.
1 Alfisols 3.0 421 1107 6906 8437 0.03 49 13.1 81.8 25
2 Alfisols 4.1 436 1235 7255 8930 0.04 4.8 13.8 81.2 25
3 Alfisols 2.4 398 1020 7781 9201 0.02 4.3 11.0 84.5 30
Average of
Group 1 3 418* 11217 73142 88562 0.03% 4.6% 12.6% 82.52 26.6°
) 09,5 (ke
4 Aridisols 11.0 243 790 4353 5397 0.20 4.5 14.6 80.6 20
5 Avridisols 12.2 244 857 4372 5485 0.22 4.4 15.6 79.7 20
6 Avridisols 46.0 251 689 4674 5660 0.81 4.4 12.1 82.5 15
7 Inceptisols 6.5 293 472 3726 4498 0.14 6.5 10.4 82.8 20
8 Inceptisols 6.5 238 367 2644 3256 0.19 7.3 11.2 81.2 20
9 Inceptisols 6.6 238 445 3223 3912 0.16 6.0 11.3 82.3 20
10  Inceptisols 9.3 321 623 3756 4709 AR 6.8 13.2 79.7 20
Average of
Group 2 4%  261°  606° 3821° 4702° 027* 57 12.6° 81.2% 19.3
Y058 ke
11 Entisols 7.0 257 312 1778 2354 0.29 10.9 13.2 75.5 10
12 Entisols 4.6 230 282 2008 2523 0.18 9.1 11.1 79.5 20
13 Entisols 13.6 299 401 1598 2312 0.58 12.9 17.3 69.1 15
14 Entisols 8.7 303 412 2270 2994 0.29 10.1 13.7 75.8 20
Average of
Group 3 g 298"  352° 1914° 2546° 027  10.7° 138" 74.9° 16.2°
Vo5 )5 ke

sl 20y O Jloin] prdaws )3 Jl3 pize gt ps sdind i gty 4 S e gy
Numbers followed by the same letter are not significantly differentns (P<0.05)
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Table 4- Coefficient of correlation (r) between K forms and soil properties

Property

CCE

Clay

Silt

Sand

CEC EC

Potassium forms

Ilite

Solu. Exch. Non-exch. Structural Total

CCE 1

Clay -0.66™ 1

Silt -0.283  -0.140 1

Sand 0.655"  -0.52* -0.77* 1

CEC -0.69" 0.936"™ -0.193 -0.434 1

EC 0.202 -0.452 0.494" -0.132 -0.565° 1

lliite -0.72" 0329 0157 -0.064 0.532" -0.398 1

Solu.K 0.316  -0.53* 0475° -0.064 -0.64* 0.967*  -0.455 1

Exch. K -0.80" 0.703*  0.259 -0.66"  0.718™  -0.269 0.660*  -0.337 1
Non-exch. K -0.73* 0267 0.554° -0638" 0324 0010 -0.682* -0.661 0.757" 1
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Introduction: The optimum and sustainable use of soil is only possible with a correct and complete
understanding of its properties. Potassium (K*) is an essential element for plant growth and is a dynamic ion in
the soil system and its importance in agriculture is well recognized. According to increasing order of plant
availability, soil K exists in four forms: mineral (5000-25000 ppm), nonexchangeable (50-750 ppm),
exchangeable (40-600 ppm), and solution (1-10 ppm). K cycling or transformations among the K forms in soils
are dynamic. The objectives of the present research were to study the relationship between different forms of
potassium and clay mineralogy as well as soil evolution of 14 surface soil samples from some selected locations
of Fars Province.

Materials and methods: Fars provinces, with an area of 122000 km? located in southern Iran. The elevation
varies from 500 m to 4400 m above mean sea level. Mean annual precipitation ranges from about 350 mm to 850
mm. Mean annual temperature ranges from 10°C to 24°C. According to Soil Moisture and Temperature Regime
Map of Iran, the soils comprise xeric, and ustic moisture regimes along with mesic, thermic and hyperthemic
temperature regimes. Based on the previous soil survey maps of Fars province, 14 surface soil samples were
collected. Routine physicochemical analyses and clay mineralogy were performed on soil samples. Soil reaction,
texture, electrical conductivity, calcium carbonate, and gypsum were identified. Soluble potassium,
exchangeable potassium, non exchangeable potassium, and mineral potassium were measured. The amounts of K
forms in each sample were determined. Total K was determined following digestion (110°C) of soil with 48 %
HF and 6 M HCI. Water soluble K was measured in the saturated extract. Exchangeable K was extracted with 20
ml 1.0 M NH4OAc (pH 7.0) for 5 min. Nitric acid-extractable K was measured by extraction of a soil sample
with boiling 1.0 M HNO3 for 1 h. Potassium was measured on all filtrated extracts by flame photometer. The
content of clay minerals was determined semi-quantitatively, using peak areas on the diffractograms of ethylene
glycol solvated specimens.

Results and discussion: The soils are all calcareous (average of 43% calcium carbonate equivalent) with
relatively high clay contents (average of 34 %). The different forms of K including water soluble, exchangeable,
HNOs-extractable, and mineral K are also relatively high in the studied soils. Mineralogical analysis indicated
that smectite, illite, palygorskite and chlorite, were the major minerals in the clay fractions. The results also
showed that exchangeable, non-exchangeable and total potassium were in the range of 230 to 436, 282 to 1235,
and 2312 to 9201 mg/kg™, respectively. The soils categorized into three groups based on the soil evolution, clay
mineralogy, and total potassium. Well developed soils (Alfisols), slightly developed soils (Aridsols and
Inceptisols), and non developed soils (Entisols), were categorized in groups ofl, 2, and3. Except for soluble K,
maximum of the other potassium forms were observed in group 1. Moreover, there was a high correlation
between allpotassium forms andillite content, except for soluble potassium. Mineralogical results revealed that
smectite and illite were the major clay minerals in Alfisols resulting high amount of available potassium. The
differences among the soil groups in terms of clay percentages may be the results of differences in parent
material. K concentration is greater in soils with higher content of calcium carbonate and this is resulted in the
greater leaching of K in these soils. This is in consistent with the finding of the other authors, who concluded
that calcite and gypsum have a positive effect on the concentration of K in soil solution and leaching of this
element from soil.

Conclusion: The results of the present study indicated that the arid and semiarid soils of southern Iran have a
relatively high content of K pools. Exchangeable and HNOs-extractable K exist in equilibrium with each other,
but the exchangeability of HNOs-extractable K is greater in soils dominated with illite and montmorrilonite than
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other soils dominated with chlorite and palygorskite. It found that calcium carbonate content had a negative
effect on different soil K pools except for water soluble K. The relationship obtained in this study will be
allowed determination of soil K pools from clay mineralogy and chemical and physical properties such as
exchangeable K, clay content and calcium carbonate content.
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