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Abstract

As part of investigating the productivity of agricultural land in Tokyo, the fertilizer efficacy of phosphate and potassium
in compost distributed in Tokyo was clarified. The results were used to develop a fertilization regime based on the
nutrient composition of compost.

The fertilizer effect was assessed based on the types of phosphates and potassium in the compost. Phosphate was
considered to be slow-acting, as approximately 70% of the phosphate was in the soluble form in 2% citric acid and most
was insoluble in water. Conversely, more than 80% of the potassium was soluble in 2% citric acid, and almost all was
soluble in water, suggesting that the potassium was fast-acting. When the leaching tendency of potassium was
investigated using the burial method, most of the potassium was leached after rainfall and the leaching rate tended to
be higher in composts with higher proportions of water-soluble potassium.

Next, in the summer of 2016 and the summer and fall of 2019, we cultivated komatsuna by applying the optimal
amount of phosphate using compost. The findings showed that, even when using the composts with the lowest ratios of
citrate-soluble phosphate, komatsuna absorbed as much, or more, phosphate than chemical fertilizers. In addition, when
cabbage was grown in the fall of 2018 with the optimal amount of potassium contained in compost, the cabbage yield
and potassium uptake were comparable to that observed when using chemical fertilizers, even when compost with a low
proportion of water-soluble potassium and low leaching rate was used. Furthermore, in 2017 — 2018, half or all of the
phosphate and potassium required for growing leeks, radish, soy beans, and taro was applied using compost. This
fertilizer regime had the same yield and phosphate and potassium absorption characteristics as chemical fertilizers,
indicating that the fertilizer effect of the compost was equivalent to that of chemical fertilizers. In addition, the yield
and potassium uptake of cabbage augmented with cow manure compost at an application rate of 1t/1000m? in the
spring of 2019 were comparable with chemical fertilizers, even without additional potash fertilization. It was also
suggested that potash fertilization could be omitted or reduced for crops such as cabbage with a growing period of
about three months if the compost applied contained a sufficient amount of potash for growth.

Based on these findings, phosphate and potassium contained in compost are expected to have the same fertilizer effect
as chemical fertilizers. Compost can therefore be included in the design of fertilizer regimes to reduce the dependency

on chemical fertilizers. We therefore created an Excel fertilizer calculation sheet that can be used by extension agents.
Keywords: compost, phosphate, potassium, fertilizer efficiency, fertilizer design, chemical fertilizer reduction
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