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Abstract

this study aims to find cost-effective ways to compensate potassium (K) deficiency in K-depleted paddy soils.
For this purpose, the K fixation capacity in two paddy soil types (one clay loam soil and the other sandy loam
soil) was firstly determined under flooded conditions. Subsequently, the effects of simultaneous application of
normal and acidic rice straw biochars and the K fertilizer were examined on the soil K status in the two soil
types. The results indicated that illite was dominant mineral in both soil types and they had high K fixation
capacities under flooded conditions. Over 80% and 50% of the applied K fertilizer at both high and low
application rates was fixed in the clay loam soil and sandy loam soil (except at the 1000 mg kg application
rate), respectively. The application of biochar to the designated soil types significantly decreased the K fixation
capacity under flooded conditions. The lowest recorded fixed K amounts were observed by applying the NB1Ksg
treatment in both clay loam (40.2%) and sandy loam (21.74%) soils. The reductions in K fixation percentages in
both paddy soils were probably due to the blocking of the frayed edge sites (FES) on the illite by the biochar, as
these sites have a high adsorption selectivity for potassium.

Keywords: illite, flooded, potassium, biochar, paddy soil



