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Studies on the actual and qualitative condition of underground water
in the areas in southern Tochigi prefecture that plant upland crops

Naruo MIYAZAKI

Summary : We analyzed the quality of the underground water at the Mibu plateau of the areas planting foremost
upland crops in Tochigi prefecture. Our results showed that although the concentration of nitrate nitrogen in the
underground water did not exceed environmental standard (10mg L"), the concentration was higher than that in other
areas in Tochigi prefecture. According to the results obtained from experiments using thed "N value method, it was
estimated that 50-60% of the nitrate nitrogen in the underground water for agricultural use, had been extracted by the
chemical fertilizers applied to the soil. Simultaneously, in a different experiment, the yield of bottle gourd plant and the
leaching of nitrate nitrogen from the soil were compared between plots that had been treated with standard fertilizer and
plots that had been treated with heavy fertilizer. The yield of bottle gourd in the heavy fertilizer-treated plots was 10%
higher than that in the standard fertilizer-treated plots. From the viewpoint of cost performance, there was no economic
advantage because the increase in income from the high yield was equivalent to the increased cost for fertilizer. The
nitrogen applied to plow layer soils is leached as nitrate nitrogen by precipitation, and the rate of leaching of nitrogen in
the soil is 107cm per year. The percentage of leached fertilizer nitrogen was 22.5% in the standard fertilizer-treated plot
and 41.1% in the heavy fertilizer-treated plot.

It is suggested that the pollution of nitrate nitrogen in underground water is caused by cultivation of crops using

heavy fertilizer.
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栃木県南部畑作地帯の地下水水質の実態ならびに

多量施肥による水質およびユウガオ収量への影響

宮崎成生

摘要：県内有数の畑作地帯である壬生台地を対象に農業用地下水水質の実態調査を行った．農業用地下水の硝

酸態窒素濃度は環境基準値10mgLlを超えることはなかったが，県内の地下水としては高い値であった．また，

安定同位体を用いた方法（δ15N値利用法）により，農業用地下水に含まれる硝酸態窒素の50〜60％は，施用

した化学肥料由来と推測した．同時に，ユウガオを標準栽培および多肥栽培し，果実の収量と硝酸態窒素の地

下への浸透を調査した．多肥栽培による果実の収量は標準栽培の1．1倍であり，増収分は肥料購入費の増加分

とほぼ同じで経済的メリットはなかった．作土に施用した窒素は硝酸態窒素として降水により地下に浸透し，

その速度は年間107cmであった．施用窒素に対する地下への溶脱率は標準栽培が22．5％，多肥栽培が41．1％で

あり，多肥栽培が地下水の硝酸態窒素汚染の原因になることを示した．

キーワード：畑作地帯，地下水，硝酸態窒素，δ15N，ユウガオ，窒素溶脱率

Studies　on　the　actual　and　qua”tative　condition　of　underground　water

　in　the　areas　in　southern　Tochigi　prefecture　that　plant　upland　crops

Naruo　MIYAZAKI

Summary：We　analyzed　the　quality　of　the　underground　water　at　the　Mibu　plateau　of　the　areas　planting　foremost

upland　crops　in　Tochigi　prefecture．Our　results　showed　that　although　the　concentration　of　nltrate　nitrogen　in　the

mderground　water　did　not　exceed　environmental　standard（10mg　LI），the　concentration　was　higher　than　that　in　other

areas　in　Tochigi　prefecture．According　to　the　results　obtained　from　expcriments　using　theδ且5N　value　method，it　was

estimated　that50−60％of　the　nitrate　nitrogen　in　the　underground　water　for　agricultural　use，had　been　extracted　by　the

chemical　fertilizers　applied　to　the　soiL　Simultaneously，in　a　different　experiment，the　yield　of　bottle　gourd　plant　and　the

leaching　of　nitrate　nitrogen　from　the　soil　were　compared　between　plots　that　had　been　treated　with　standard　fertilizer　and

plots　that　had　been　treated　with　heavy　fertilizer。The　yield　of　bottle　gourd　in　the　heavy　fertihzer−treated　plots　was10％

higher　than　that　in　the　standard　fertilizer−treated　plots，From　the　viewpoint　of　cost　performance，there　was　no　economic

advantage　because　the　increase　in　income　from　the　high　yield　was　equivalent　to　the　increased　cost　for　fertilizer．The

nitrogen　applied　to　plow　layer　soils　is　leached　as　nitrate　nitrogen　by　precipitation，and　the　rate　of　leaching　of　nitrogen　in

the　soil　is107cm　per　year。The　percentage　of　leached　fertilizer　nitrogen　was225％in　the　standard　fcrtilizer．treated　plot

and41．1％intheheavyfe宜ihzer−treatedplot。

　It　is　suggested　that　the　poUution　of　nitrate　nitrogen　in　underground　water　is　caused　by　cultivation　of　crops　using

heavyfe質ilizer。

Key　words：　upland　field，underground　water，nitrate　nitrogen，δ15N，bottle　gourd，nitrogen　leaching
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