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Table 1: Physico-chemical properties of cultivated (C) and virgin (V) soils

CaCO3 (%) OC (%) pH Clay (%) Silt (%) Sand (%) Sample Code Soil No.
Agad A5 SE oyl
V C V C VvV C V C V C V cC
26 24 10 1.7 83 84 5 48 34 35 10 17 S1 1
18 16 1.0 20 82 83 5 58 32 31 13 12 S2 2
25 21 16 18 82 86 51 46 27 30 23 24 S3 3
28 23 12 14 82 83 61 64 27 27 13 9 S4 4
24 21 19 25 80 82 66 69 14 12 20 18 S5 5
21 18 11 1.4 83 85 41 35 19 24 40 41 S6 6
15 12 06 11 85 85 51 49 34 34 15 17 S7 7
10 80 06 10 81 83 36 41 37 36 28 23 S8 8
13 14 12 16 81 83 38 41 32 36 30 23 S9 9
90 7.0 06 1.9 83 84 46 49 32 34 23 17 S10 10
18 173 1.2 16 83 84 50 50 29 31 21 24 oSilee
0.002  0.082™  0.056™  0.89™  0.75™  0.49™ Pvalue

Sogoe e NS /oD o ;o o gme it o) a0 lo ge e
** *and ns indicate significant at 0.01, 0.05 and non-significant, respectively
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Table 2: Soluble and available forms of potassium in cultivated (C) and virgin (V) soils

oS iy Jsloe ol Code of .
Kan(Mg/kg) Ksa(Mg/L) sample S‘i;'g‘jﬂer
\Y; C \Y, C Wgad oS

472 367 72.0 22 s1 1

433 220 58.0 30 s2 2

472 384 160 45 s3 3

754 270 110 31 sS4 4

582 522 103 68 S5 5

958 310 119 24 S6 6

939 319 251 55 S7 7

316 280 47.0 16 S8 8

764 583 122 100 s9 9

610 358 111 41 (Mean) .Sl

0.009" 0.003" Pvalue

** significant at 0.01%
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Fig.1. Q/1 in cultivated (C) and virgin (V) soils
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Table 3: Correlation (r) between Q/I parameters with soluble and available potassium in cultivated soils

Ex Kx AK® ARK SKR PBCK EKCo Kava
Kx 0.13™

AK? 0.92" -0.01™
AR 0.98™ 0.20™ 0.92"

SKR -0.88"" -0.09™ -0.88™" -0.90™
PBCk -0.18™ 0.23™ -0.08™ -0.23™ 0.30™
EKCo 0.81™ 0.30™ 0.79™ 0.87" -0.91™ -0.16"™

Kava 0.65" 0.27™ 0.63" 0.72" -0.86™" -0.37™ 0.92"

Ksol 0.46™ 0.00™ 0.58™ 0.52™ -0.69* -0.05"™ 0.83" 0.81"

=i GLSE 55 (IO g Jaloro by 9 QF1 sl ol oo (1) (Fowon -F Jgor

Table 4: Correlation (r) between Q/I parameters with soluble and available potassium in virgin soils

Ex Kx AK? ARK SKR PBCk EKCo Kava
Kx -0.32
AK? 0.76™ 0.10
ARK 0.96™ -0.39 0.67"
SKR -0.72" 0.11 -0.98™" -0.65"
PBCK -0.89™ 0.57 -0.40 -0.88" 0.34
EKCo 0.82" -0.03 0.91" 0.73" -0.89™" -0.55
Kava 0.65 0.26 0.76™ 0.63" -0.72* -0.38 0.80™
Ksol 0.49 0.14 0.57 0.37 -0.54 -0.34 0.82""  0.69"

Soge e NS /o0 o> jo o gms st co/o ) a> ;o o e

R R I R A O

*** *and ns indicate significant at 0.001, 0.01, 0.05 and non-significant, respectively
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Comparison of potassium sorption characteristics of cultivated and virgin
soils in Khoy region
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Abstract

The present study was conducted to study of potassium sorption behavior of soil in Khoy region.
Sorption isotherm was constructed in the laboratory by equilibrating and shaking 2.5 g soil with 25 ml
of 0.01 mM CaCl, containing 0-150 mg K L* as KCI for 24 h. After equilibrium, remaining
concentration of potassium measured and potassium Quantity-Intensity (Q/I) curves and their
parameters such as potassium buffering capacity (PBCK)« potassium activity ratio at equilibrium
(AREN), readily exchangeable K (AKo), standard potassium requirement (SKR), equilibrium potassium
concentration (EKC) and energy of exchange (Ex) were calculated. Mean comparison of paired soil
samples indicated that the AR.X, EKC and AKj values of cultivated soils were significantly (p<0.001)
lower than those of virgin soils, indicating decreasing of potassium in the cultivated soils. As with
cultivation, AR.X mean decreased from 0.0188 to 0.0048 (mol.L1)%® and AK, mean decreased from
0.117 to 0.057 cmol. kg'. Mean of equilibrium potassium concentration (EKC) in virgin and
cultivated soils was 91 and 34 mg.I"! respectively and PBC mean for cultivated and virgin soils
measured 11.8 and 7.7 cmolc.kg*/(mol.L1)%5 respectively. It was concluded that soils of studied region
have relatively sufficient potassium for plants but cultivation and fertilizer management lead to a
reduction in the amount of potassium in soils and increasing the adsorption parameters.

Key words: Adsorption isotherms, Potassium, Quantity — intensity relationship, Potassium buffering
capacity
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