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5- Equilibrium Phosphorous Concentration
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Table 1. Some physicochemical properties of studied soil

Parameters Minimum  Maximum  Average  Median
Clay (%) 12 69 37 38

Silt (%) 9 54 30 32

Sand (%) 7 73 33 31

Pava (mg kg?) 6 49 22 22

CCE (%) 8 38 21 21

pH 7.5 8.8 8.2 8.2

EC (dS m?) 1.0 2.6 1.9 1.85

OC (%) 0.14 2.97 1.40 1.37
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Figure 2. Phosphorus sorption behaviur in some studied soils
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Figure 6. Non-linear Freundlich equation fitted to the phosphorus adsorption data in some studied soils
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Figure 6. Non-linear Temkin equation fitted to the phosphorus adsorption data in some studied soils
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Table 2. Amount of different models parameters in studied soils

Models Parameters Minimum Maximum Average Median
Omax(Mg kg™) 135 486 312 311
Langmuir model Ki(L mg?) 0.09 0.52 0.22 0.20
R? 0.9 0.99 0.97 0.97
SE 5.7 29.7 11.9 10.8
Ke(mg kg?) 16.0 123.4 54.9 50.7
. N 1.1 2.4 1.6 1.5
Freundlich model R? 0.86 0.99 0.95 0.96
SE 6.6 33.7 14.7 13.3
A(mg kg?) 10.3 196.3 71.7 68.3
. K+(L kg}) 17.3 88.7 54.2 55.0
Temkin model R 0.82 0.98 0.94 0.95
SE 5.3 45.7 16.8 15.4
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Table 3. The correlation of absorption parameters with physicochemical properties of studied soils

Omax KL KF n A KT Pava EPC SPR PBC MBC Clay CaCOs
gmax 1
KL 0.521" 1
KF 0.732"  0.743™ 1
n -0.346™  -0.068 -0.08 1
A 0.539™  0.621™ 0.863"  -0.004 1
Kt 0.577" 0.384™ 05757 -0.609™ 0.543" 1
Pava -0.106  -0.300" -0.533™ -0.469™  -.600™ -0.008 1
EPC -0.151  -0.260°  -0.554™ -0.443"  -623" -0.114  0.909™ 1
SPR 0.137 0.313" 0.538™  0.400™ 0.617" 0.031  -0.846™ -0.889" 1
PBC 0.693™  0.664™  0.843" -0.16 0.831™ 0.608™ -0.386™ -0.381" 0.382" 1
MBC 0.783" 0.913™ 0.834™ -0.175 0.674™ 0488 -0.285" -0.264" 0.305°  0.793"™ 1
Clay 0.725" 0.656™ 0.728" -0.175  0.713" 0583  -0.197 -0.212 0.163 0.806™  0.754™ 1

CaCO; 0.638™ 0.560™ 0.650™  -0.142 0.322" 0.264" -0.192 -0.24 0.319" 0426 0651 0.360" 1
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Table 4. Some of calculated indices from adsorption isotherms
MBC PBC SPR EPC Local cods Soil No
(Lkg?) (Ikg?) (mg kg™) (mg I)
67.1 32.6 147.4 0.01 S96 1
198.2 52.1 124.6 0.03 S91 2
535 26.9 70.4 0.05 S86 3
106.3 319 56.7 0.08 S28 4
50.1 46.4 66.5 0.09 S92 5
164.2 68.7 98.8 0.09 S99 6
58.1 47.8 57.0 0.13 S100 7
197.6 61.2 55.0 0.13 S97 8
34.1 12.7 28.3 0.13 S50 9
127.9 60.3 54.1 0.13 S101 10
33.6 52.1 77.2 0.15 S107 11
37.1 22.3 26.1 0.17 S29 12
67.4 48.1 34.8 0.18 S105 13
60.1 36.5 18.2 0.18 S57 14
81.6 25.3 22.1 0.18 S22 15
94.5 44.1 316 0.18 S46 16
43.8 34.2 28.1 0.19 S47 17
73.6 32.6 21.2 0.21 S102 18
164.2 82.7 19.6 0.22 S78 19
158.1 68.1 27.3 0.22 S24 20
69.1 9.9 7.7 0.24 S43 21
93.7 46.8 16.3 0.24 S77 22
252.7 122.4 12.8 0.25 S98 23
18.6 22.3 7.1 0.26 S40 24
40.6 23.4 6.1 0.27 S25 25
32,6 219 1.8 0.29 S111 26
49.6 233 1.2 0.29 S33 27
129.5 65.2 1.2 0.30 S80 28
28.4 12.3 -0.4 0.30 S35 29
82.3 38.1 -6.3 0.33 $108 31
89.5 58.3 -8.7 0.33 S17 32
89.4 29.3 -7.2 0.35 S55 33
57.6 5.4 -4.2 0.35 S36 34
25.9 5.9 4.1 0.35 S53 35
25.2 5.4 -6.4 0.37 S37 36
25.6 331 -17.4 0.38 S16 37
61.1 20.3 -13.5 0.38 S81 38
68.3 345 -23.5 0.40 S3 39
50.7 18.1 -16.3 0.41 S26 40
49.6 26;3 -6.2 0.43 S65 41
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Continue table 4. Some of calculated indices from adsorption isotherms

MBC PBC SPR EPC Local cods Soil No
(Tkg™ (Tkg™) (mg kg™ (mg 1)

72.4 30.6 30.8 0.46 S1 42
31.7 17.8 -25.5 0.46 S11 43
52.4 19.1 -25.8 0.47 S109 44
49.3 19.6 -14.1 0.49 S39 45
354 314 -44.1 0.54 S112 46
122.9 3.2 -33.3 0.55 S19 47
18.6 52.7 -22.6 0.56 S67 48
447 12.5 -17.9 0.57 S70 49
19.6 18.4 -13.3 0.58 S64 50
33.8 26.3 -56.2 0.59 S113 51
61.6 33.1 -28.2 0.60 S13 52
41.4 21.1 -29.4 0.60 S54 53
62.9 28.5 -32.8 0.62 S9 54
71.8 14.2 -35.9 0.64 S14 55
45.2 38.2 -61.8 0.67 S110 56
53.6 28.7 -52.9 0.71 S58 57
90.6 21.6 -67.9 0.76 S8 58
128.9 28.7 -57.9 0.78 S7 59
29.1 10.1 -52.1 0.89 S5 60

EPC: Equilibrium P concentration, SPR: Standard P requirement, PBC: Potential buffering capacity, MBC: Maximum
buffering capacity, EPC: Equilibrium P concentration, SPR: Standard P requirement
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Study of Phosphorus Sorption Behaviour in Cultivated and Virgin
Soils of Khoy Region

Ebrahin Sepehr*, Javad Bayazzade?, Hamidreza Momtaz®, Behnam
Dovlati®

Abstract

Phosphorus (P) is an essential nutrient that its bioavailability controlled by sorption and desorption
process. To study the behavior of phosphorus (P) sorption in agricultural soils of Khoy region, bath
experiments were carried out with 60 cultivated soil samples and 9 initial P concentrations from 0 to
30 mg Ltin 0.01M CaCl; as a background solution. After equilibrium, remaining amount of P in
solution was measured and the experimental sorption data were fitted to Langmuir, Freundlich and
Temkin models. Based on coefficient of determination (R?) and standard error of estimate (SE),
Langmuir isotherm models, is relatively better fitted to experimental data compared with Freundlich
and Temkin models. The maximum mono layer sorption of Langmuir (qmax) varied from 135 to 486
mg kg™ and energy parameter of Langmuir (K.) varied from 0.09 to 0.52 L mg. Also, Freundlich
sorption capacity (Kg) and intensity (n) parameters was varied from 16.0 to 123.4 mg kg and 1.1 to
2.4 respectively, and Temkin equation constants, A and K+ varied from 10.3 to 196.3 mgkg*and 17.3
to 88.7 L mg, respectively. The soils with high clay and CaCOj3; showed maximum gmax, Ke and A,
and mentioned sorption parameters significantly correlated with clay and CaCOs. The result showed
that the amount of equilibrium P concentration (EPC) values varied from 0.01 to 0.89 mg I, 0.35
mg 1"t on average for the cultivated soils. Also, there was a highest significant correlated between
EPC and extractable phosphorus with sodium bicarbonate (r = 0.90™). The Potential buffering
capacity (PBC) values was from 3.2 to 122.4 and 33.5 mg kg™ on average. PBC significantly
correlated with soil clay content (r= 0.80™) and amount of calcium carbonate (r=0.43").
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