Comparison of calcium and sodium in the release and re-fixation of potassium
in various soils with distinct physical, chemical, and mineralogical
characteristics in southern Iran

ABSTRACT

The exchange of mineral interlayer potassium (K) with soluble cations in the soil can release this form of K and supply a portion
of the potassium required by plants in K-depleted soils. In the present study, the ability of 0.01M CaClz, NaCl, and a mixture of
CaClz and NaCl to extract non-exchangeable K from four soils with distinct characteristics over twelve 15-minute extraction
periods, and the changes in soil’s capacity to re-fix K were investigated. The studied soils contained a high amount of smectite in
the clay fraction with smaller amounts of chlorite, illite, and palygorskite minerals also present. Overall, NaCl extracted more K
than CaCl: in all soils, with increases of up to 24, 64, 68, and 83% for soils 1, 2, 3, and 4, respectively. The hig
was extracted from soil 3 (Ustorthents), while the lowest was from soil 4 (Torriorthents). Although, there wa!
difference between CaClz and NaCl in terms of K extraction in the initial three extraction stages, NaCl clamount
of K from all soils in the subsequent nine stages with increases ranging from 47 to 149%. This enh!
attributed to the effect of Na on the clay dispersion, which increases the contact of the solution with th
preventing the re-fixation of K by smectites. The capacity to fix K in soil 1 (Haploxerets) was signi ¢ the other
soils, while soils subjected to NaCl extraction exhibited a reduced ability to fix K.
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Comparison of calcium and sodium in the release and re-fixation of potassium
in some soils of southern Iran with various physical, chemical, and
mineralogical characteristics

ABSTRACT

Background and purpose:
The soils of arid and semi-arid regions of Iran contain a large amount of potassium (K) in available forms. However,
some plants cultivated in these soils have recently exhibited symptoms of K deficiency. The exchange of mineral
interlayer potassium (K) with soluble cations in the soil can release this form of K and supply a portion of the
potassium required by plants in K-depleted soils. The ability of different cations to exchange potassiu ied across
different soils. Although, sufficient information exists regarding the effect of calcium on the re
exchangeable K, the influence of Na in the soil solution on the K release process has been les
Materials and methods:
In the present study, the ability of three different salt solutions including 0.01 M CaCl2, N ixturgdt CaCl2
and NaCl to extract non-exchangeable K from four soils with distinct chardgteristics over twelv -nWute extraction
periods, as well as the changes in soil’s capacity to re-fix K were investigat
Findings:

The results indicated that the studied soils contained a high amount of sm
amounts of chlorite, illite, and palygorskite minerals also present. The amo
ranged 9-51 and 3-56%, respectively. The total K content also Wried, ranging
7.1-18.8% of K present in the non-exchangeable form, 1
24, 64, 68 and 83% for soils 1, 2, 3 and 4, respectively)!
between CaCl2 and the mixture of CaCl2 and NaCl over a
from soil 3 (Ustorthents), while the lowest was from soil 4

.58 t0 0.92%, with approximately
extracted more K than CaCl2 (up to

g kg-1 of K from the four soils. Although, there
was no significant difference between CaCl2 and NaCl in tern®yof K extraction in the initial three extraction stages
(rapid stage), NaCl extracted a greater amount of K from all soillin the subsequent nine stages (gradual stage) with
ay be attributed to the effect of Na on the clay
dispersion, which increases the contact of the s@luti i hange sites, as well as the role of Na in preventing
#Cs. The extracted soils fixed 77-433 mg kg-1 of added
nificantly higher than in the other soils, and this may be due
to the dominance of clay a‘smectite ast ral responsible for K fixation in arid soils. Soils subjected to
NaCl extraction exhibited a redgced abilit
smectite and the sugieqient fixa
Conclusions:

In general, it can be conclu
or irrigation water can relea n-exchangeable soil K into soluble forms that are available for plant uptake or
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