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Evaluation of cattle manure ash as an alternative phosphorus fertilizer
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Due to decrease of mined rock phosphorus (P), we need to find an alternative P source for sustainable agricultural
development. Recovering P from livestock manure by an incineration process would be an option for this purpose. In
addition, the ash use may prevent P leaching through fresh manure over-application and reduce cost of transportation
and disposal. Because cattle manure accounts for the majority of the total livestock manure in Japan, cattle manure-
derived ash (CMA) was used to explore possibility of alternative P fertilizer. Cattle manure ash contains not only a
large amount of P but also potassium (K). To propose an application guideline for CMA, both laboratory and field
experiments were conducted. The purposes of the study are:

- To determine water-soluble P release in CMA/soil amended with CMA and plant-available P.

- To identify the effects of common cations and anions on P release from soil amended with CMA.

- To evaluate the impacts of a washing of CMA on shoot and root growth at the seedling stage of Komatsuna.

- To evaluate the uptake of P and K by Guinea grass in relation with their extractability in CMA and the relationship
between CMA application and the grass tetany hazard.

Application of CMA resulted in less water-soluble P in Fukushima sandy soil compared to that of cattle manure
compost and chemical fertilizer. Available P was not significantly lower in soil incubated with CMA than that with the
compost after 7 days and chemical fertilizer 56 days. For the effects of common ions on P release, NH4*, HCO3", and
S0.4% increased P release from CMA application. Pot experiments showed that Guinea grass yields were comparable in
CMA treatments in comparison with chemical fertilizer treatments. The P uptake indicated that 2% formic acid
extraction without sonication can be used to predict the P availability in CMA. For K in CMA, while K in CMA was
available for Guinea grass and stimulated root and shoot elongation of Komatsuna, high K uptake from CMA application
increased the potential hazard of grass tetany. Because there was no effect of salts in ash extracts on the seedlings of
Komatsuna at electrical conductivity less than 3 dS m™, a washing of CMA was not recommended because of waste of
labor and cost. In contrast, the washing would be an option to reduce K content to mitigate risk of grass tetany. Therefore,

the study fully provided the potential use of CMA as a P fertilizer and the consideration of using CMA as K fertilizer.
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