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Introduction
LakeKasumigaurais located in the 70km northeast of Tokyoand is the secondlargest
lakein Japan(Figure1.). Thelakehasa surfaceareaof 219.9 km2, a basinareaof 2,157
km2, a shorelineof 252km,a water volumeof 0.85billion m3, anaverageof depth 4 m, a
maximumdepth of 7 m, anannualrainfallof 1,350mm anda hydraulicretention time of
about200days. Water from the lakeisusedfor urbanconsumption,industry,agriculture
and recreation, and is an important water resource for the Tokyo area. However,
Kasumigaurais eutrophic with algal-blooms since the 1970Ωǎ. Recently,a lake water
qualityconservationplanwasestablishedfor revieweveryfive years. Of the three basins
that feed the lake,the water quality from the Kitaurabasinhasnot improved,with high
nitrogenloadscontinuing.
Thetotal nitrogen(TN)concentrationof HokotaRiveris the highestandincreasingmost
rapidly (Figure2.). Intensiveagricultureis commonin the HokotaRiverbasinincluding
pig farming alongwith horticultural cropssuchas melons,strawberriesand tomatoes.
However,the causeof increasingnitrogen concentrationshasnot been established,in
particularthe rapidTNconc. increasefrom 2004to 2007in the HokotaRiver.
The Japanesegovernment has been advocating conservation measuressuch as a
reduction in the useof chemicalfertilizersand syntheticpesticides. Asa result, organic
forms of nutrients were believedto be goodfor the environmentand lessharmful than
chemical fertilizers. However, incorrect application of nutrients in any form may
contribute to nitrogen pollution. On November 1, 2004, the Japanesegovernment
declaredthe commencementof a managementprogram, "Enforcementof the act on
promotion of use of manure managementand optimization" mandatingthat livestock
farmerswere no longerableto applylivestockwaste. Prior to thesedeclarationlivestock
farmersare likely to haveappliedlargeamountsof livestockwaste(organicN fertilizer)
to fields. Therefore,the objectiveof this study wasto identify potential sourcesof high
and increasingTNin the HokotaRiverat the Kitaurariver inflow. Because,we founded
similarphenomenaandit showsin Figure3.

Figure 1.  The location of study area is Hokota river basin in Lake Kasumigaura basin 
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Is the organic fertilizer good for the environment?
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Figure 3.  Outline of spring water monitoring site and change in NO3-N Conc. from 
upland fields (S4) and forest (S6). 
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Figure 2.  Temporal change in TN concentration of four major rivers 

Figure 2 and figure 3 indicate 
a similar phenomenon.

Investigationof soil coresfrom waste land
We carried out an investigationto reveal the dynamicsof nitrogen infiltration into an
upland field in the Hokota Riverbasin. On top of this upland fields to about 30 years
ago(Figure 4.), a swimming pool was built. This pool has been dismantled in 2011.
Therefore,this period, rain, did not infiltrated downward. Three years later in 2014,
undisturbed soil core sampleswere collected by a drilling rig to a depth of 10m,
transportedto the laboratory,anddividedinto eightdepth increments: 0 - 115cm,115-
290 cm, 290 - 325 cm, 325 - 536 cm, 536 - 640 cm, 640 - 737 cm, 737 - 830 cm, 830 -
1,000 cm (Figure5.). Therespectivesoil texture washeavyclay,heavyclay,sandyclay,
loamysand,sand,heavyclay,sand,loamysand. Thenitrogenconcentrationin soilwater,
and denitrifyingactivity wasanalyzedfor eachsoil layer. Extractionof soil moisturewas
carriedout in a centrifuge. If cannot be extractedin a centrifugewascarriedout with
water extraction.

Figure 4. Long-term land use change at the drilling investigation site

Figure 5.  The drilling investigation in the waste land on February 20, 2014.
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Conclusion
We investigatednitrogendynamicsin an agriculturalareawhere nitrogenconcentration
of river andspringwatersishigh. Weconcluded:
1. Livestockwasteor organicfertilizer isa potential causeof nitrogenpollution.
2. Nitrogen infiltration following the applicationof organicforms of nitrogen (manure)
hasa time lag.
3. Nitrogenmovementfrom uplandfield soilscanbe drivenby rainfall.

Chemicalfertilizer is often consideredthe major sourceof nitrogen pollution in Japan.
However, an overuse of organic forms of nitrogen (manure) may also exacerbate
nitrogen pollution. Farmersapplyingexcessiveamountsof nutrients in an organicform
maycontributesignificantlyover longertime periodsbecauseof the slowdecomposition
of manure. TheJapanesegovernmenthasbeenadvocatingconservationmeasuressuch
as a reduction in the useof chemicalfertilizers and chemicalsyntheticpesticides. Asa
result,organicformsof nutrientswere believedto be goodfor the environmentandless
harmful than chemicalfertilizers. However,incorrectapplicationof nutrients in anyform
maycontribute to nitrogenpollution. Thisstudysuggeststhat organicforms of nitrogen
(manure) may be a significant contributor to nitrogen contamination. A detailed
investigationof fertilizersand nitrogen pollution will follow this study. We alsopropose
further work investigating methods to reducing nitrogen contamination from the
residualsoil nitrogen that now existsin upland fields and will continue to supplyhigh
nitrogenlevelsinto waterbodiesfor manyyears.
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Investigationof soil coresfrom waste land
A high NO3-N concentrationwasseenbelow 290cm, howeverabovethis NH4-N, NO2-N,
NO3-N andOrg.-N concentrationareall verylow(Figure6.). Theannualinfiltration rate in
thesesoils is typically1m. Thedepth to low nitrogen concentrationat 290cm matches
the period of three yearsof infiltration at 1 m per year. Asa result, we concludedthat
residualsoil nitrogen leachedfrom upper soil layersinto lower soil layerswith rainfall.
Further time and infiltration would be required to show the leachingof residualsoil
nitrogendeeperinto the soilprofile.
Denitrifying activity (acetyleneblock method (Hideshigeet al, 1994)) was about 0.4
˃ƎbκƎ-wet/day in the surfacelayer,about 0.1 ˃ƎbκƎ-wet/day from 115 - 640cm, and 0
˃ƎbκƎ-wet/day in the lower layers. Thesevalueare1 - 2 orderssmallerthan the valueof
the wetlandsoil (Kitamuraet al, 2014). Fromthis it wasconcludedthat in the uplandsoil
denitrification doesnot occur,and hencechangesin residualsoil nitrogencouldbe due
only to the actionof rainfallandinfiltration.
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Figure 6.  The Vertical distribution of each nitrogen conc. and the denitrification activity in soil pore water 
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A balance of organic fertilizer and chemical fertilizer is needed.


