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Table 1- Physicochemical properties of the studied soils

pH
EC. (dS.m™)
LJ‘A.)LA
Organic Matter (%)
o
Sand (%)
Silt (%)
o)
Clay (%)
S sl
Soil Texture
S b5 cud b
CEC (cmol/kg)
e oS iy S
CaCOj; (%)

2y pgbe 5l
| zeh Shavoor Ahvaz
7.62 7.52 7.15
1.44 1.90 9.63
3.09 0.79 0.95
30 10 50
49.5 39.5 30
20.5 50.5 20

S 28 ) =9

Silty loam Clay Loam
7.39 11.31
43.88 43.25
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Figure 1- X-ray diagramsrelated to soil samples of (a): |zeh; (b) Shavoor, and (c) Ahvaz. Peak numbers are represented as
angstrom ( °A). (C: Chlorite; V: Vermiculite; K: Kaolinite; I: [1lite)
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Figure 2- Potassium adsor ption isothermsin different soilsat (a) pH = 6 and (b) pH = 7.5 in presence of soil organic matter
(control)
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Table 2- Dominant clay mineralsin the soils studied, deter mined by XRD method

S e b S

Soil Dominant Minerals

ody] o S < el < eudS 0y

Izeh Vermiculite >Illite> Chlorite

29948 S8 < g ayg < o
Shavoor Illite> Vermiculite > Chlorite

jloal oMl < o IS <eulS oo )s

Ahvaz  Vermiculite > Chlorite >Illite
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Figure 3- Potassium adsor ption isothermsin different soilsat (a) pH =6 and (b) pH = 7.5 in soilstreated with H,0,
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Table 3- Distribution coefficient of potassium in soilswith different concentrations
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Sk o ) _ )
Sail pH Trestment Added potassium concentration (mg 1™ K,
10 20 50 100 200
wald 4.85 445 296 247 178 3.30
6 Control
‘ st 1583 1288 1078 851 546  10.69
ody] H,0,
[zeh aald 1561 1190 753 608 445 9.12
75 Control
S| 1695 1865 1236 10.78 891 13.53
H202
wald 1577 1157 969 779 441 9.85
6 Control
‘ st 2115 177 1332 1035 650  13.70
2995 H,0,
Shavoor aals 1725 13.01 1042 1056  7.66 11.78
75 Control
eS| 2311 2053 1524 1387 1017 1658
H202
wald 1079 990 597 425  3.02 6.78
6 Control
eS| 13.86 1026 866 603  3.87 8.54
Jgal H,0,
Ahvaz aald 11.83 1146 830 676  5.73 8.81
75 Control
S| 1433 1663 1066 989 803 1191
H202
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Table 4- Mean comparison of potassium distribution coefficient in the different soilsand treatmentsat pH =6

2l apaSTol BSE Ske
Control H,0, Average of Soils
sl 330° 10.69 ® 6.99 B
Izeh
199U 9.85% 13.70% 11.774
Shavoor
il 6.784 8.54°¢ 7.668
Ahvaz
o los (Sloe 6.508 10.184

Means of Treatments
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Numbers followed by the same letter are not significantly differentns at o = 0.05, LSD
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Table 5- Mean comparison of potassium distribution coefficientsin the different soilsand treatmentsat pH = 7.5

Bl Aol BSL ke
Control H,0, Average of Soils
o) 9.12¢ 13.53° 11328
Izeh
s99W 11.78¢ 16.58° 14.184
Shavoor
il 8.81¢ 11.91° 10.36€
Ahvaz
B los (leo 9298 13.384

Average of Treatments

Conss I3 gz (0= 20> & LSD) (g, lol prdaws 5 liio g >

Numbers followed by the same letter are not significantly differentns at o = 0.05, LSD
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Table 6- Freundlich and Langmuir equations parameters, resulted from potassium adsor ption isotherms

G“’ 9).9 ).lyesay
Freundlich .
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Soil Treatment (kg™ kg'l) (Img™)
K]
047 125 3195 16816 081 77 307 4218 210907 098
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, GpSTOl 5o 03 sas 28272 097 204 125 1084 54181 098
b.&g‘ H202
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Introduction: Adsorption plays a determinant role in the mobility and bioavailability of potassium in soils.
Adsorption decreases the solution phase concentration, resulting in very low diffusive fluxes and small transfer
by mass flow of soil solution. The K fixation in soils which occurs bytransformation of available forms into
unavailable ones, influences the effectiveness of fertilization in soil-plant system. Thus, understanding the
mechanism that involves adsorption of K in soil is important because soils may contain widely variable pools of
K which are potentially mobilized by chemical weathering of soil minerals. The clay minerals types, pH, soil
organic matter (SOM), hydroxide aluminum, soil moisture status, cation exchange capacity (CEC), fertilization
and tillage system are the major factors affecting the equilibrium. Adsorption sites for K by organic matter are
similar to planar surfaces like kaolinite clays. Soil pH has also significant effect on K adsorption as CEC
increases with increase in pH. Knowledge about the variation in behavior of K adsorption among different soils
is necessary to predict the fate of applied K fertilizers in soils and to make precise K fertilizer recommendations.
The objective of this study was to evaluate the effect of soil organic matter and pH on the adsorption of K by
three calcareous soils of Khuzestan Province, at southwest of Iran, having different mineralogical properties.

Materials and Methods: Three soil samples (Izeh, Shavour, Ahvaz) were collected from different areas of
Khuzestan Province and their physicochemical and mineralogical properties were determined. Potassium
adsorption experiments were performed by pouring 2g of each air-dried and Ca'*-saturated soils, with (control)
and without (H,O,) organic matter into polyethylene tubes and adding 20 ml of the stock solution of KCI with
initial concentrations of 10, 20, 50, 100 and 200 mg 1" at pH=6 and pH=7.5. The tubes were shaken at 150 rpm
for 24h, as the equilibrium time, at 25 °C. The pH of the soils was adjusted by application of 0.1 N HCI and
NaOH solutions every 4 hours during the shaking period. The soil samples dissolved in potassium solutions
(1:10w/v) were centrifuged at 3000 rpm for 15min. Then, the supernatant was filtered through filter paper
(Wathman filters No.42) and the potassium concentrations in the supernatants were determined by flame
photometer method. The amount of sorbed potassium in soils was calculated with the equation:

_(C,~CV 1
LY

where q (mg kg ') is the amount of adsorbed K onto soil particles, C, and C, (mg 1"') are the initial and
equilibrium concentration of the potassium in solution, respectively; V is the solution volume (ml), and M is the
weight of air-dried soil (kg). The data were then fitted by linear Freundlich and Langmuir models.

Results and discussion: Among the important geochemical properties of soils for the adsorption of cations
are the contents of organic matter, pH, clay contents, and cation exchange capacity (CEC). Accordingly, organic
matter, pH, clay and cation exchange capacity contents were 3.09%, 7.62, 20.5% and 16.7 cmol (, /kg for Izeh,
0.79%, 7.52, 50.5% and 11.31cmol ,/ kg for Shavoor soil and 0.95%, 7.15, 20% and 7.39 cmol ,/ kg for
Ahvaz soils. The mineralogical experiments showed that the order of dominant clay minerals in the soils are
Vermiculite > Illite > Chlorite > in Izeh, Illite >Vermiculite > Chlorite in Shavoor and Vermiculite > Chlorite
>llite in Ahvaz soils. The results indicated that potassium sorption isotherms in the soils are L-type and both
Freundlich and Langmuir equations are able (1*>0.9) to explain the results of the potassium adsorption in the
soils studied. Potassium sorption capacity of Freundlich equation (kf) and maximum sorption capacity of
potassium (a) in Langmuir equation were obtained between 12.47 to 32.59 (I g') and 7.50 to 22.13 mg kg™,
respectively at control and 22.34 to 41.16 (1g™") and 17.81 to 28.59 mg kg™, respectively at H,O, treatments. The
distribution coefficient is used to characterize the mobility of cations in soil; low Ky values imply that most of
the cation remains in solution, and high K, values indicate that the cation has great affinity for the surface of
adsorbents. Mean content of potassium distribution coefficient at Shavoor soil was significantly higher than
other soils which can be attributed to the high content of clay minerals such as illite. Moreover, the results
indicated that by increasing the pH values of the soils from 6 to 7.5 the adsorption efficiency of potassium in
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Izeh, Shavoor and Ahvaz soils increased to 38.3, 8.3, and 26.1%, respectively.

Conclusion: Potassium adsorption in soil is affected by content and type of clay minerals. so that the soils
with high illite content have more capacity for sorption and fixation of potassium in soil. On the other hand,
organic matter removal from soils increased the potassium sorption by mineral components (especially clay
minerals) of the soil studied. Moreover, with an increase in soil pH the potassium sorption increased
significantly.
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