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Article Info ABSTRACT

Considering the decline of organic matter and available potassium in the soils of the country,
as well as the vital role of potassium in plant growth and productivity, a study to investigate
the effects of organic fertilizers on potassium forms in different soils was deemed necessary.
For this purpose, six types of organic fertilizers, including cattle manure, poultry manure,
sheep manure, municipal waste compost, vermicompost, and mealworm frass, were applied at
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. the Agricultural Campus of Razi University and the Miandarband region of Kermanshah. After
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Accepted: May. 20, 2026 moisture conditions. At the end of the incubation period, soluble, exchangeable, non-
. . exchangeable, and structural potassium, as well as the mobility factor (Mr) and reduced
Published online: May. 2026 partition index (Ir) of potassium, were determined. The results showed that the application of

different organic fertilizers had significant effects on potassium forms and the Mr and Ir
indices in both soils. The highest values of soluble potassium in the poultry manure (303.5 mg
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Chicken manure, treatment (7502 mg kg ™) were found in the Miandarband soil. The highest Mr value (15.56%)

was observed in the mealworm frass treatment, whereas the lowest Ir value (0.79) was
Mealv_vorm frass, recorded in the poultry manure treatment in the Miandarband soil. Overall, the greatest positive
Vermicompost effects on potassium fractions and the Mr and Ir indices were observed in the treatments of

mealworm frass, poultry manure, sheep manure, and cattle manure, respectively, whereas
municipal waste compost and vermicompost had lower effects. Further studies under
greenhouse and field conditions, along with soil mineralogical investigations, are
recommended for these fertilizers.
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EXTENDED ABSTRACT

Introduction

Rapid population growth and the increasing demands of society, along with the intensive production of
agricultural products in arid and semi-arid regions, have led to the depletion and reduced availability of
potassium (K) in Iranian soils. Additionally, the excessive use of chemical fertilizers and poor management
practices in the agricultural sector have resulted in a significant shortage of organic matter in the country's
soils. A study was conducted to investigate the effects of different organic fertilizers on the forms of K in two
soils with varying characteristics.

Methods

This study was conducted in the laboratory of the Soil Science and Engineering Department at the
Agriculture and Natural Resources Campus of Razi University in 2024. Initially, two soil samples with varying
physicochemical properties were collected from the Agricultural Campus of Razi University and the
Miandarband region of Kermanshah. After transferring the samples to the laboratory, the soils were air-dried
and passed through a 2 mm sieve. Next, fertilizer samples were prepared. Following this, the physical and
chemical properties of both the soil and fertilizer samples were determined using standard methods. Six types
of organic fertilizers—cattle manure, poultry manure, and sheep manure, municipal waste compost,
vermicompost, and mealworm frass—were then added to the soil samples at a rate of 1.5%. After the organic
fertilizers were incorporated into the soil, the samples were incubated under controlled conditions for 60 days
at field capacity (FC) moisture and a temperature of 25 °C. During this incubation period, the samples were
weighed regularly, and their moisture content was monitored. At the end of the incubation period, we measured
the soluble, exchangeable, and non-exchangeable K, as well as the structural K, mobility factor (Mg), and
reduced partition index (Ig) of K.

Results

The results indicated that the addition of various organic fertilizers significantly impacted the forms of
K, as well as the M and Ir indices, in both types of soil at the 5% probability level. In Agricultural campus
soil, the treatments with poultry manure showed the highest levels of soluble K (173.8 mg kg™), followed
closely by mealworm frass (167 mg kg™). The highest levels of exchangeable K (542 mg kg™*) were also found
in the mealworm frass treatment, while the non-exchangeable K reached its peak with mealworm frass at
1130.60 mg kg™. Additionally, structural K was highest in the cattle manure treatment at 6580.06 mg kg™. In
Meandarband soil, soluble K was again highest in the poultry manure treatments (303.5 mg kg™) and
mealworm frass (296.66 mg kg™). The highest levels of exchangeable K (1343.66 mg kg™) were recorded in
the mealworm frass treatment, while the non-exchangeable K peaked in the poutry manure treatment at
2326.66 mg kg*. For structural K, the mealworm frass treatment had the highest value at 7502 mg kg™ In
Agricultural Campus soil, the highest Mg values were observed with the poultry treatment (8.90%), followed
by the mealworm frass treatment (8.43%) and the cow treatment (8.36%). In Meandarband soil, the highest
Mk value was found in the mealworm frass treatment (15.56%), followed by the sheep treatment (14.26%).
The lowest Ir values in Agricultural Campus soil were observed for the mealworm frass treatment (0.87) and
the poultry treatment (0.86). In Meandarband soil, the lowest Iz value was recorded in the poultry treatment
(0.79).

Conclusion

Generally, the treatments using mealworm frass, poultry manure, sheep manure, and cattle manure
showed the most positive effects on K levels. In contrast, municipal waste compost and vermicompost had a
lesser impact. Further studies under greenhouse and field conditions, along with soil mineralogical
investigations, are recommended for these fertilizers.
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1. Mobility factor
2. Reduced partition index
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