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Soil management altering the chemical properties of the soil of arable land and
principals factors characterized for chemical properties in Tochigi prefecture

Kunihiko KAMEWADA, Hideho IWASAK]I, Kazuyuki SHIBATA, Tomohisa SUZUKI, Yasuo SUZUKI, and Ken-ichi IN-NAMI

Summary : To study the trend of the changes in the physical and chemical properties of arable land over time, an
investigation of the physical and chemical properties of the top-soil and soil management was carried out at 457 spots of
arable land in Tochigi prefecture. The level of exchangeable potassium in the soil was very high in orchard soil and
protected horticulture soil, and the level of exchangeable calcium in all type of cultivated land soil was high. The level
of available phosphorus in the soil was very high in orchard soil and protected horticultural soil. The rate at which the
amount of available phosphorus increased depended on the amount of phosphorus applied, and the amount of phosphorus
applied every year to maintain the available phosphorus content in the soil was approximately 200kg P,Os ha! for
Andosol and about 100kg P,0s ha™ for non-Andosol. From the results of principal component analysis, the variability of
the chemical characteristics in the top-soil depended on three factors, which were the status of exchangeable bases, the
parent materials, and the level of available nitrogen in the top-soil. At all spots investigated and at the spots of upland
farming soil, the most important factor was the status of the exchangeable bases, but in the case of the spots of paddy soil,
the most important factor was the parent materials. From these results, we conclude that the status of exchangeable bases
in paddy soil is stable; however, differences in soil management caused a difference in the status of exchangeable bases
among the spots of upland farming soil. Therefore, the differences in soil management are the most important
characterizes the chemical properties of upland farming soil. The factor index points of these three factors are distributed

with special by the combination of soil type, kind of cultivated land and kind of crops planted.

Key words: chemical properties of soil, Base State, available phosphate, principal component analysis
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1986 5.7 4.7 351 48 38 63 226 1.2
1991 59 49 010 271 330 50 41 59 1500 27.5 17 2025 111
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農耕地土壌の化学性の変化および化学性を性格付ける

　　　　　　　　　　　因子と土壌管理の影響1）

亀和田國彦・岩崎秀穂・柴田和幸2）・鈴木智久3）・鈴木康夫4）・印南一憲5）

摘要：栃木県内の農耕地土壌の変化の傾向を把握するため，県内農耕地457地点の土壌の理化学性および圃場管

理内容を調査した．作土の交換性カリウム含量は樹園地および施設で大幅に増加し，交換性カルシウム含量は全ての

地目で増加する傾向にあった．可給態リン酸含量は樹園地および施設で大幅に増加した．可給態リン酸含量の増加速

度はリン酸施用量に従い，リン酸含量の維持に必要な年間施用量は，黒ボク土200kgP205ha−1，非黒ボク土で

100kgP205ha4程度であった．因子分析の結果，作土の化学性のばらっきは，塩基状態，母材，および可給態窒素に関

わる3種の因子によってもたらされていることが示された．全地点および畑地を対象にした分析では塩基状態が第1因

子になったのに対し，水田では母材が第1因子になった．このことから，水田で塩基状態が安定しているのに対し，畑地

では圃場管理の違いが塩基状態に違いをもたらし，それが化学性を性格付けるもっとも重要な因子になっていることが

示された．それら3種の因子得点は，土壌タイプ，地目および作付作目の組み合わせにより特徴的に分布した，

キーワード：土壌の化学性，塩基状態，可給態リン酸，因子分析

SoiI　management　altering　the　chemical　properties　ofthe　soil　of　arable　Iand　and

principals　factors　characterized　for　chemicaI　properties　in　Tochigi　prefecture

Kunihiko　KAMEWADA，Hideho　IWASAK馬Kazuyuki　S田BATA，Tomohisa　SUZUKちYasuo　SUZUKI，and　Ken−ichi　IN−NAMI

Summary：To　study　the　trend　of　the　changes　in　the　physical　and　chemical　properties　of　arable　Iand　over　time，an

investigation　of　the　physical　and　chemical　properties　of　the　top−soil　and　soil　management　was　carried　out　at457spots　of

arable　land　in　Tochigi　prefecture。The　level　of　exchangeable　potassium　in　the　soil　was　very　high　in　orchard　soil　and

protected　horticulture　soil，and　the　level　of　exchangeable　calcium　in　all　type　ofcultivated　land　soil　was　high．　The　level

of　available　phosphorus　in　the　soil　was　very　high　in　orchard　soil　and　protected　horticultural　soiL　The　rate　at　which　the

amount　of　available　phosphorus　increased　depended　on　the　amount　of　phosphorus　applied，and　the　amount　of　phosphorus

apPliedeveryyeart・maintaintheavailableph・sph・rusc・ntentinthes・ilwasapPr・ximately200kgP205ha’1f・r

Andosol　and　about100kg　P205ha’1fomon−AndosoL　From　the　results　of　principal　component　analysls，the　variability　of

the　chemical　characteristics　in　the　top−soil　depended　on　three　factors，which　were　the　status　of　exchangeable　bases，the

parent　materials，and　the　level　of　available　nitrogen　in　the　top−soiL　At　all　spots　investigated　and　at　the　spots　of　upland

farming　soi1，the　most　important　factor　was　the　status　of　the　exchangeable　bases，but　in　the　case　of　the　spots　of　paddy　soH，

the　most　important　factor　was　the　parent　materials。From　these　results，we　conclude　that　the　status　of　exchangeable　bases

in　paddy　soil　is　stablel　however，differences　in　soil　management　caused　a　difference　in　the　status　of　exchangeable　bases

among　the　spots　of　upland　farming　soiL　Therefore，the　differences　in　soil　management　are　the　most　important

characterizes　the　chemical　properties　of　upland　farming　soiL　The　factor　index　points　of　these　three　factors　are　distributed

with　special　by　the　combination　ofsoil　type，kind　ofcultivated　land　and　kind　ofcrops　planted。

Key　words：chemical　properties　of　soi1，Base　State，available　phosphate，principal　component　analysis

1〉栃木県農耕地土壌の実態第5報，

2）現栃木県経営技術課，3）現栃木県塩谷農業振興事務所，4〉現栃木県農業環境指導センター，5）現大田原市

（2000．7，31受理）
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