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Article Info ABSTRACT

Article type: Research Article The present study, aimed to investigate the potassium status using different extractants and to

calibrate potassium soil test results by using the Cate-Nelson variance analysis method for
maize (Zea mays L.) plant in some calcareous soils. Soil samples were collected (0-30 cm)
from farmlands soils of Shahrekord plain and selected 30 soil samples for pot experiment. The
Received: Feb. 18, 2025 greenhouse experiment was carried out as a factorial in the form of completely randomized

. design with two factors) types of soil and potash fertilizer @ith three replications. At the end
Revised: June. 23, 2025 of the vegetative period, maize plants harvested and plant indices were determined. The results
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. L were significant (p<0.01) on dry matter weight, potassium concentration and uptake. Among
Published online: Sep. 2025 the extractants evaluated, 1IN NH40OAc, 0.1M barium chloride and 0.01M calcium chloride

were identified as the most effective methods for estimating available potassium in these soils,
respectively. By using two-classes model of Cate- Nelson variance analysis, the potassium
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Available Potassium, extractants were 290.0, 270.25 and 69.50 mg kg-1 respectively. By using the three-class model
Maize Plant Response, of Cate- Nelson variance analysis showed that the low and medium class boundaries for these
Different Extractants, extractants were 200.5, 205.5 and 33.0 mg kg-1 respectively and the medium and high class

Cate- Nelson boundaries were 364.5, 270.5, and 69.5 mg kg-1 respectively. These results can be utilized to

improve potassium fertilization management in calcareous soils of the country.
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EXTENDED ABSTRACT

Introduction:

One of the macronutrient essential for plant growth is potassium and plays significant physiological and
biochemical roles in plant yield. There are four forms of potassium in the soil, listed in order of their availability
for plant uptake: soluble potassium, exchangeable potassium, non-exchangeable potassium, and structural
potassium. Due to continuous cultivation and the lack of potash fertilizer usage, the available potassium in
soils has decreased, and the status of available potassium should be assessed. Therefore, soil testing serves as
an effective method for evaluating the potassium absorbed by plants during the growing season.The soil test
program for each element, includes; the correct principles for preparing and collecting soil samples, extracting
the desired element from the soil, correlation element extracted with plant indices, interpreting laboratory
results and recommending appropriate fertilizers based on climatic, economic, and farm management factors.
Soil testing enables farmers and researchers to identify the best soil management practices and make optimally
use of fertilizer resources.

Objective:

The aim of this research was to investigate the potassium status using different extractants in Shahrekord
plain farmlands and calibration of potassium soil test results by using two-classes and three-classes Cate-
Nelson models variance analysis for maize (Zea mays L.) plant in some calcareous soils.

Material and method:

To implement the potassium soil test program for maize plant in the calcareous soils of the ShahreKord
plain, 30 agricultural soil samples were collected from a depth of 30 cm. Five extractants including; 1N
NH4OAc, AB- DTPA, 0.1M barium chloride, 0.01M calcium chloride and Mehlich 1 were evaluated for
extracting available potassium.

The greenhouse experiment was carried out as a factorial in the form of completely randomized design
with two factor; 30 types of soil and potash fertilizer in two levels of potassium (zero and 100 mg k kg*) from
sources of potassium sulfate with three replications. At the end of, the vegetative period , corn plants harvested
and plant indices including; dry matter weight, potassium concentration, potassium uptake, relative yield and
plant response were determined. To assess the significance of treatment effects in terms of plant indicators,
factorial analysis of variance was performed. Then, the soils based on potassium extracted in appropriate
extractants; by using the Cate-Nelson variance analysis method grouping into two (low and high) and three
groups (low, medium, and high).

Result and Discussion:

The results of the analysis of variance showed that the main effects of soil type and potassium fertilizer
were significant (p<0.01) on dry matter weight, potassium concentration and uptake. However, the interaction
between soil and fertilizer was not significant for dry matter weight. The results showed that different
extractants, extracted varying concentrations of potassium. Based on the high correlation between potassium
extracted by extractants 1IN NH4OAc, 0.1M barium chloride and 0.01M calcium chloride with relative yield
and plant responses indices, these extractants can be considered appropriate for use these soils. By using two-
classes model of Cate- Nelson variance analysis, the low and high class boundaries for the 1N NH4OAc, 0.1M
barium chloride and 0.01M calcium chloride extractants were 290.0, 270.25 and 69.50 mg kg respectively.
By using the three-class model of Cate- Nelson variance analysis showed that the low and medium class
boundaries for LN NH4OAc, 0.1M barium chloride and 0.01M calcium chloride extractants were 200.5, 205.5
and 33.0 mg kg respectively. The medium and high class boundaries for these extractants were 364.5, 270.5,
and 69.5 mg kg respectively. Based on the two-classes model of Cate- Nelson variance analysis, in the 1N
NH4OAc, 0.1M barium chloride and 0.01M calcium chloride extractants 47, 67 and 77, of the soils are placed
into the low soil test class. Also, based on the three-class model of Cate- Nelson variance analysis, in the 1N
NH4OAc, 0.1M barium chloride and 0.01M calcium chloride extractants, 13, 13 and 13 are classified in the
low class and 17, 30 and 20, of the soils are placed into the high soil test class.
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