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Figure 1- Typical Q/I curve
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Table 1- Physical and chemical properties of studied soils

S oyl SN e s O Begs ol BE i »
: pH 5 las . S - CaCO; SB S Sk el
Soil (1:2.5) . Silt Clay o (%) * * Texture
number &l{w‘ (%) (%) OO/(-): (CEC cmol, kgl) (Ke) (Ks)
EC (% mg kg
dSm
1 8.01 1.60 39 38 0.39 21 35 443 37 ClayLoam
2 8.10 1.48 60 15 0.04 9 55 350 15 SiltLoam
3 7.91 1.43 19 17 0.19 11 30 92 14 SandyLoam
4 7.95 2.33 34 19 2.14 17 325 431 52 Loam
5 8.08 1.39 49 26 0.70 16 45 406 345 Loam
6 7.80 1.02 35 33 0.14 18 25 302 21 ClayLoam
7 7.85 141 55 12 0.18 8 35 382 35 SiltLoam
8 7.91 0.99 42 35 0.07 19 40.5 239 16 ClayLoam
9 7.98 1.27 13 32 0.19 18 325 286.5 145 SandyClayLoam
10 7.97 1.90 50 22 0.09 14 15 264 16 SiltyLoam
11 8.08 1.30 43 37 0.17 20 335 283 16 Silty ClayLoam
12 7.80 1.19 50 23 0.30 14 31.75 311 17 Loam
13 7.93 1.35 59 8 0.02 6 42.5 338 13 SiltLoam
14 7.92 1.18 47 38 0.39 21 33 3235 15 Silty ClayLoam
15 8.0 1.01 51 25 0.19 15 325 335 155 SiltLoam
16 7.8 1.23 46 31 0.25 18 475 308 17 ClayLoam

(3 5 Jboy ra%}yaibl;;»l L odds (5,50 lac) :KE ‘(QT b odd (5,50 lac) :KS *
Ks: extracted with water, Ke: extracted with netral ammonium acetate

g g peolly relS (Sl SLS o 5 aaima oLt WY ole
(AR) pslis (Su35 0 aogily ibio pomly (slodsS 5l oolizal
Lagl s PBC" soolde 0 sdalin (St on 4 S | Low
Liis 155 5 LacS ol ablgy cooles ouimd ol & canl coglize
rUbe 9 oS (f) Cl SB gl 455l 5> b el
o)loms GLacSE el ity (AK®) Joli bl Lol ks o500
aS 1zl > (V) yiols g uS'sy) 00,5 oanliie ¥ ojless ST 5 VY
2 e 035 0311 ks (slino & (AK®) Jlod pliy ity polis
b o o ol ity 53 145l S Jgono
Joore 58 )3 1y maliy Jlade (p piy ¥ oyles S cplplis 2395
ey e () Lo LS g5 4 (AK) jpolio s 03,53
oS ehilan (YA) 3,15 Sty Job5 ool e 5 005 05 pumo (235
a1 3 passellinl Uy oss (£ S0 kas pusly 15 oanlio
waoly l5mse 5 cadls AK? i b g lolies OMSI VY 4 ) 0ylads
oy 1 &y e (pasigel Olivl b ond (¢ S0 jlas) Jolg
aS 45l sadie (VF) cob g 3)lou, b lis Jols Jol bl
iy el polan] elaplSe s 45 Lla SIS ) pesgelelinl
&9 ol 03 Cnlpls WS (o gl il | (6 it mansliy bt el
oolizl 5 g 4 ooy 1 IO ooy (VY 5 ) 03b03) LS5
4565 ol o oS M oo iy (YO) (sdouwo 3y50 (! ) ol yidi

sl 3L s Gl olas] el Ko oSS

oo 9 Sl glasls allas Ly (0) o LSan 5 ablé

a5 2035 (IS QI oo sl el b i sla SIS (Son
1ol (LSee 5 oS ol ] LI SIS 85 sbaSs
oS wisly o (+o o o¥=e/eeg) (MOl L) i (ARG Sl coul
45 5,8 ol (FY) Glydgg sl alie 3ai>5 ol 55 (ARQY) i L
X LYY e i oLS L a8y (slm cwlio (ARG
~SK ol 3 (ARG pslie 4y dngs b cplpl aisly o (MoOIL™)%®
5 Sl piomen Al o wal S (LS A3 (sl p)Y penly by
ol Clled Cond (o35 Jlaie 514 13,5 5155 (YA) o) Sen
2 el i il ;508 /o) (ol L) 51 Jals Sl o
(Mol L™ 51 54t 551 55565 o & pgo ool slaad Cunbge
2 Ol £39-8 o () S S golaw Ol pliy 2L </
owPBC™ 1alis 598 0 baadsls slaad Gl pawlty SIS aon
A5 eal e (VY/YYA-YO/AYY) (mmol  kg™)/(mmolL ™)
b —CuaS (e gl oy p b (3) OhlSen 92,5 (eila
o b GLaSLs 3 [LPBCY ik IS5 sy o
4SS sl (YY/0F-v5/va) (mmolkg™)/(mmolL)*®
P PBCN e i ol imedy cpl PBCN ol alis
4035 oaaliie WY oyl SK (gl e o iaS 5 )Y ol S
Ll WY o)led SIS 55wl 09l (6)8L byl (VL e
35 a8ly 3 il o olS Jaidjge muwlty el glp S YU g
romls olws § slore lty cullad 5L PBCY L slacsls



YAY

Ol il (Sl GSE 30 puuly QFl Sowio sl yiolyby b SB sl Sy (Sumod 5|

axdllao 590 (LS 3 Q/ ool palio -F Jgus
Table 2- The values of Q/I parameters in studied soils

JE oy Nl Lol iy
20 o Uy - e e b g O el
S o lows s JB (g by (6 8L 09l Cud )b e Jals s
: o Jols (PBC) (ARS) el s
Soil number K ' (mmol kg™)/(mmol L%)°8 s (KD
(mmol kg™ Kx (mmol L) (mmol kg™
(mmol kg™)
1 34.829 12.040 33.562 0.679 22.789
2 11.800 0.163 24.498 0.475 11.637
3 10.656 2.103 27.590 0.310 8.553
4 29.766 6.533 28.945 0.803 23.243
5 27.730 10.453 24.506 0.705 17.277
6 6.685 0.544 31.015 0.198 6.141
7 38.593 16.228 25.674 0.872 22.365
8 15.040 1.272 32.395 0.435 13.768
9 11.848 1.720 30.972 0.327 10.128
10 15.305 5.400 26.561 0.358 9.509
11 14.440 3.393 45.834 0.241 11.046
12 6.219 4.950 27.000 0.047 1.269
13 16.463 5.918 23.329 0.452 10.545
14 21.188 6.588 39.433 0.371 14.630
15 17.748 6.633 29.975 0.372 11.151
16 17.043 8.358 32.047 0.271 8.685
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Figure 2- Q/I curves of potassium in the studied soils
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Table 3- Correlation coefficients between Q / | parameters in studied soils
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Table 4- Correlation coefficient between Q / | curve parameters of potassium and soil properties
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Introduction: Potassium is the second essential nutrient for plants. Potassium has a high abundance in the
soil, but only a small part of it can be used. The principal forms of potassium in the soil are solution potassium,
exchangeable potassium, non-exchangeable potassium, and structural potassium. To evaluate the state of
potassium in the soil, three forms of soluble, exchangeable, and non-exchangeable are used. The Q/I curve is
used to describe the availability of potassium, due to the competition between calcium, potassium, and
magnesium ions by soil exchange sites. This curve represents the supply power of soil potassium. The objective
of this study was to investigate soil potassium Q/I curve and relationships between its parameters and soil
characteristics in some calcareous soils of Lorestan province.

Materials and Methods: In this study, 16 topsoil samples (0-30 cm) were obtained from the calcareous soils
of Lorestan province. The experiment was carried out by a completely randomized design with three
replications. To prepare the Q/I curve, six suspensions were prepared from each soil sample containing 1 g of
soil and 10 ml of calcium chloride 0.01 M and 10 milliliters of potassium chloride with concentrations of 0.33,
0.66, 1, 1.33, 2 and 2.5 mmol. The solutions were shaken for one hour. They were then left for 20 hours to reach
the balance. The samples were centrifuged and the soluble and solid phase were separated and then the soluble
potassium solution was read using a potassium flame photometry. Calcium and magnesium concentrations were
measured by titration with EDTA. Then, 20 ml of 1 M ammonium acetate (NH40OAC) was added to the solid
phase of each sample. Then, the concentration of exchangeable potassium was measured using a flame
photometer. Then the Q/I curve was plotted for each sample. In addition, the association analysis was performed
using a stepwise multivariable regression method.

Results and Discussion: According to the Q/I curve, AR, (potassium activity ratio at equilibrium) ranged
from 0.087-0.047 (mmol.L™). The maximum amount of PBCK (potential buffering capacity) was observed in soil
No.11 with value of 45.834 (mmol.kg™)/(mmol.L™)%° and the lowest value obtained for soil No.13 with value of
23.329 (mmol.kg™ )/(mmol.L%)%°. In fact, in soils with PBCX, the soluble potassium activity has a lower
oscillation and is better buffered. The low amount of PBC™ in soil No.13 indicates low soil power to supply
potassium and the necessity of using potassium fertilizers. The lowest and most easily converted easy potassium
(AK®) were observed for soil No.12 and 4 with a value of 1.269 and 23.243 (mmol.kg™) respectively. There was
a negative correlation between PBC and ARX, suggesting those hiogh—PBC soils, lower AR®, are more stable
than those with lower PBCK. The KL (available Potassium) with AK” and Kx (Hardly exchangeable K) showed a
significant and positive relationship (r=0.70, p<0.01). Therefore, it can be concluded that by increasing each of
the two parameters AK® and K*, the amount of potassium (KL) is increased. Also, a positive and significant
correlation was found between potassium potential buffering capacity with clay content (r=0.79, p<0/01) and the
cation exchange capacity (r=0.73, p<0.01). Therefore, the cation exchange capacity of soils can be used to
estimate the buffering capacity of soils and therefore recommend potassium fertilizers. Available potassium
(KL) showed a positive and significant correlation with soil organic matter because its organic material is a part
of potassium. Also, organic matter can alter the amount of potassium by changing the pH value. Other Q/I curve
parameters, such as AR, Kx, and AK® did not show any significant correlation with any soil properties.

According to regression analysis, it was determined among all soil characteristics the only amount of clay can be
used as a proper attribute in order to estimate the potential of potassium in soil according to the following
equation: PBC"=17.857+0.482 Clay R? = 0.631. Also, the amount of organic carbon (O.C) was determined as
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the proper variable for estimating the KL value according to the following model: KL=14.468+9.017 O.C (R® =
0.318).

Conclusion: Due to potential buffering capacity (PBC") in these soils, it seems that soils can be able to
provide the absorbable potassium relatively. Therefore, fertilizer recommendation can be performed by
considering the amount of determined variables by the Q/I curve.
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