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Efficient Nitrogen-Containing Fertilizer Delivery into Soils
Mediated by Aqueous Solutions Containing Micro-bubbles

Hiroshi FRUSAWA, Wakana SHIMIZU, Masaichi INOUE, Hiroshi NISHIMOTO
and Masahiro MURAKAMI
Department of Frontier Engineering, Kochi University of Technology, Tosa-Yamada, Kami City, Kochi 782-8502, Japan

Abstract
In recent years, there have occurred considerable changes in the global nitrogen cycle, causing a variety
of environmental and human health problems. Our understanding of the N cycle now leads to a
realization that agricultural intensification due to nitrogen-containing fertilizers damages environmental
systems. Here we show that microbubbles with diameters less than 50pm carry nitrogen-containing
fertilizer into porous media for planting, such as soils. Two kinds of experiments have revealed the
efficiency of microbubbles in comparison with tap water without microbubbles. First, we measured the
amount of nitrogen in runoff water after passing through soils. As a result, it was found that the use of
microbubble containing water increases the nitrogen transmittance. We also investigated the microbubble
effect on the daily variation of nitrogen content in the presence of acrobic growth-promoting bacteria
which fix atmospheric nitrogen. The results suggest that microbubbles stimulate the bacteria to fix more
amount of nitrogen than without microbubbles. We thus demonstrated that microbubbles play a role as

nitrogen delivery media.

Key words : micro-bubbles, fertilizer delivery, growth-promoting bacteria, nitrogen cycle
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Groundwater Conservation Policy of Large Cities in Monsoon Asia in View of Environmental Policy
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Abstract

This paper discusses groundwater conservation policies of such large cities facing population upsurge as Tokyo,
Kumamoto, Hanoi, Ho Chi Minh, Bangkok and Dhaka and Kolkata in the Ganges Delta plain, which are all
included in the Monsoon Asia. Basic standpoints of the study are to compare the groundwater policies dealt with
the series of my papers with the comprehensive environment policies, which are intensively argued up to the
present. In consequence comprehensive policies of groundwater conservation are clearly convinced and
objectively understandable from integrated environmental viewpoints. Finally the outcomes lead to that
sustainable way of groundwater use is to clearly be consolidated, taking regional condition into consideration.

Key words: Environment policy, groundwater conservation, environment risk, resource security of Japan
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*1Jun MATSUSHITA , * 2Masaharu IRITAKENISHI and * 3Takashi ADANIYA

*1 Shibaura Institute of Technology, 307 Fukasaku,Minuma-ku, Saitama-shi,Saitama-ken, 337-8570 Japan
*2 Ishigaki Farmers Inc, 152 Shinkawa, ishigaki-shi, Okinawa-ken, 907-0024 Japan
*3 Agri-business Consultant, 4-44 Shuri, Naha-shi, Okinawa-ken, 903-0804 Japan

Abstract

This paper intends to investigate and propose the way to materialize eco-economy balanced agriculture model
in Okinawa Province, the southern territory of Japan. The eco-economy balancing in local agriculture sector
is strongly desired to promote on-farmland topsoil run-off reduction measures efficiently so as to efficiently
preserve fragile coral eco-systems in the basis of higher profitability for local farming. Firstly, chronological
study was made to scrutinize the top-soil run-off problems in relation with recent introduction of modernized
large-scale farmland development in 1970s with full chemical fertilizer use. Secondly, evaluation was made
to clarify the effects/merits by organic farming combined with animal-vaste composting which had been
and/or could be the basis of sustainability in local agriculture assimilated with subtropical climate. Thirdly,
the necessity of socio-economic platform is discussed to boost such up-to-date agriculture systems.

Key Words: Eco-economy balanced agricullure model, topsoil run-off reduction measures, profitability in local

farming, organic farming combined with animal-waste composting, socio-economic platform
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Fig.5 Proposed Eco-economy-balanced Agriculture Model
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3 | A hydrometry of a small-scale river using a velocity sensor based on the Doppler effect of ultrasonic 3
EE sound waves was discussed. Cross-sectionally averaged stream velocity was estimated from velocity X
,:rj;_ measured by the sensor. Then, discharge data including storm runoff were obtained safely and accurately, 53%\
Z£ | by the way of multiplying the cross-sectionally averaged stream velocity by cross-sectional area of now %
& estimated from water level. <
j,} In addition, the hydrometry using the sensor was revealed to have advantages as follows: ’;
A 1) settlement of the sensor in a river is authorized easily, A
?.. 2) cost spent on equipment and the settlement is low, ;‘
{4 | 3) frequent and automatic measurement is available. %
= | From above results, the hydrometry using the sensor is concluded to be worth utilizing for a long-term L=
' | monitoring system to evaluate discharge and pollution load from small-scale river located on | .3
Z A =

agricultural watershed in hilly and mountainous region.
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