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Cow manure application cuts chemical phosphorus
fertilizer need in silage rice in Japan

Cow manure, paddy rice, phosphorus fertilizer (“
w

W HREIE

Phosphorus (P) is an essential micronutrient for the growth and yield of rice plants.
After green revolution the application of P fertilizer have been the common
practice to sustain the crop yield and soil P fertility. However, the resource of rock
for producing P fertilizer is limited and will be empty in near future with the present
rate of exploitation. Therefore, the source of P in organic matters such as cow
manure should be an important alternative source of P for the future of agricultural
system.

In Japan, large amount of P fertilizer has been consumed in the paddy fields and it
resulted in high level of P accumulated in paddy soil.

From above context, we conducted this study to investigate on the possibility of
using cow manure as source of P input to the field instead of P fertilizer in P rich
paddy soil.

We found that the application of cow manure could cut off the use of P fertilizer
but maintain the rice growth, rice yield, partial P balance (PPB), and soil P fertility.
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- The effect of cow’s feed on P content in cow dung

- The cycling of P in mixed rice-livestock system
- The economic value of using cow manure in paddy rice
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Dissolved organic matter dynamics
on land and in aquatic environments

Dissolved organic matter, Soil, Inland water

W HREIE

In soils, dissolved organic matter (DOM) is the most bioavailable fraction of dissolved
organic matter hence medium for soils and micro-organisms. DOM is important in
a number of processes in both aquatic and terrestrial environments, its relative
importance is, however affected by intrinsic properties among other site specific
factors. DOM exported from terrestrial areas shapes behavior in aquatic areas.

My research interests include: Organic matter processing and export; Human
activities, land use and DOM dynamics; Microbial diversity and DOM chemodiversity;
Inland water pollution and Contaminants of emerging concern. | have worked on
various topics to understand DOM dynamics and interactions with trace metals in
soils and dammed streams, and the influence of various factors DOM (Figure 1).

_ Humic-like compenents »50%

Factors

= Land use

= Human activities

= Microbial processing a

Humu: like :omp-cnents <38.5%

F"ru‘tmn-llke cumpqrmnts }Bi 5’%

Figure 1. DOM processing and export, influence of various factors on DOM
intrinsic properties in (a) Forest and arable soils, (b) treated
wastewater irrigated paddy soils
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Effective Utilization of Resources Recovered from EEENCEES
Municipal Wastewater for Sustainable Crop Production

2PIRE REHLEYRE
Resource recovery, Urban agriculture, Climate change mitigation

W SR E

Nitrogen and phosphorus are essential plant nutrients and are present in treated
wastewater (TWW). However, current wastewater management practices result in
inefficient recovery and reuse of these nutrients, which can cause environmental
issues such as eutrophication, contribute to climate change, and jeopardize global
food security. Sewage sludge is also a significant source of valuable nutrients,
which, in the absence of an effective management and reuse strategy, could lead
to "hot spots" of nutrient and pollution loads into the environment. My research
focuses on the efficient reuse of TWW and composted sewage sludge in crop
production to eliminate the use of mineral fertilizers, reduce freshwater withdrawal
and greenhouse gas emissions, increase crop yield and quality, and protect the
environment and human health.

s "k Reduction of GHG
- ! \} '.i ir ﬂmiﬁsiﬁtﬂsn -

Fertil v | CHg /
Freshwater fer': e @ el
TESOUNCEs * actory

Recyeling water ‘ Reduction of
and nutrients ‘ ’ nutrient load

Municipal wastewater Sustainable crop Receiving water
treatment plant production environment

W EDL S GHEME < EEICREUDIF5NSH ?
- Nutrient recovery and recycling

- Circular economy in wastewater management
+ Water emerging contaminants and associated human health risks
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