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EffectofContinuousCroppingofCorn  
OntheMineralUptakes  
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（Recejved：October28，1g97）  

Abstract  

Effect ofco11tinuouscrupping of com（2ba mays L．cv，P335郎on the mineral  

uptakeswasexaminedtlSingficldseulrjvatedwithcorn／barley（surnmer／winter）（£On－  

tintl〔ItlSCrOPping）orItalian ryegTaSS（control）for12years＿ Dryweightofcornwas  

SuppreSSeddurhgthegrowzngperiodbycontinuouscropplng．Thesuppressionwas  

rcmarkablein the ear andleaf blade at】ate growth stage．K con⊂entration waE，  

呈ncreasedslightlybyeontinuouscr叩ping．whileCaTMg，Zn，MnandCuweresuppres→  

scd．Thc suppressioninl／In concentration was remarkab］e atlate growth stage．  

UptakesofKandFemostlyoccurredbeforemilkripestageandwerescarcelyaffected  

by continuouscroppirlg．t：ptakes of Ca∴Mg，Zn，Mn and Cu，On the other hand．  

COIltinued untiIttlelate growth stage and were suppres駅d by cuntinuous cropping．  

Thesuppression ofれI11and ZnuptakesincreaSed atlategrowthstage▼ Therestl】ts  

Obtainedimplytllatdecreasesinmineraluptakesatlategrowthst軸eareoneofthe  

CauSeSOfillJurybYCCrntinuouscropplngOf corn．  

Keywo一曲：COntint10LISCrOp】Jln払grOWしhstlppreSSion，rniTleralupしake，ゑ〟けZ哩∫．  

Introdueti（Ⅲ  

Corn cu拍ヤーatiorlhas the adヽ7a】1tage Of dr〉7  

matterproduction aIlddigestibiiity asfeed stuff．  

The）′i′eIdofcorn．110WeVer、dec】inesa丘erselrel‾al  

yearsofcontimlOuSCrOpPll喝．Threefactorsare  

COnSideredastheeausesofthedeeline二a）disease  

a汀dinsectぬmage，b）unbalanceofsoilIlutrielltS  

andc）allelopathy．ⅠIltCrmSOfthesoi】mltricnts，  

a research otlLh亡・ⅠⅢneral11Plakes by cornis  

c（〕nSidered effective＿ The presellt Stud）r deals  

witllthccffcct｛〕fconlj†1uOt】SCrOPpi†lg－〕fcorr＝）！1  

theuptakesofminera】s．  

Materia】sand鳳Ie仙ods   

麒ゆ猫■絨ど乃′αJノ鮎ノぬ  

The＄tudywasconductedollaneXPerjITlelltaL  

fieId of NationalGrassland ResearchInstitute，  

Nishinasuno，Tochigi．Thesoilwascomposedof  

l〕r（〉WTlforest sojl．FieLds cultivated with com／  

barley（summer／winter）orItalianryegrassfor12  

yearswereusedascontinuouscroppirlg（CC）and  

controIEields，reSpeCtively．Two hundred／100  

and2月Okg′／ha／yearofeachofN∴㌔0。alldlくzO  

hadbeeTlapp］iedto thec（〉rIl／barl町a恍＝しalian  

ryegrasscultivations，reSpeCtjvely．  

Laboratorlr Of一三nviro11rTlentalT3こ】tally，Obihim UnivcrsiけOf AgrlCulture aTLd Vet画nary Medicjne，Qbihir（），  

1iolく1（aido（180，Japall  
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ココ1  S、YA｝1AMOTo alld Y．ふ1INO  

〃払扉わ細海技頭  
AfteradjltSting thes′oilpH tu6．7with cal【  

citlImCarbonate，2（）Okgル80feachofN，P205aIld  

K20Ⅵrere app】ied t（）b（止h fiel血 The′詑eds of  

CUm（盈α職印L▲Cl・・．P335酎were s錮・n＼l7ith  

SPaCe（）f70X21cmonル1ayl臥  

仰叩制御W両頭■血涙珊＝・瑚彫融和如閃  

乱射11eral仁O11Ce】1tl－ati印1旨Of cいrllWere mea－  

Sured包t milk ripe（Augustln）and yellow ripe  

（Septemt）er20）舶ges．A触rbei堀dried8t納C  

inforcedairandground，mineralsinthesamp】e  

Were eXtra仁ted withl九1HClfDrlday with  

OCCaSionalshaki堀fordefermination bYatOmic  

abさOrP血廿a11al〉7Sis．～Ⅰ只andCalV町emeaSl汀ed  

iIltheprese】ュC号nfSr．  

Resl】lt6   

嘲触りガ廟・榊扉糎γ節仰姐娩  
EffectofCCn11COrndryweightwa§Shownin  

Fig，1．DryweiglltOfcornwass岬preSSeddurirlg  

thegr〔）Wingperiod，egPeeia】】yatthelate馨rOW抽  

stage．′rhe changesi11dTさ7 We短il臨 nf c⊂■∧rn  

OrganS Were Shuwnitll；ig．2．Leaf blade，1eaf  

sheath包丁ld sとeI¶Of coれしrL〉】increased untillate  

Julyand thereafLerremaj11ed．alm（）StunChanged，  

Growthofthe滞Or郎InSWaSSupPreSSeda致erlate  

Ju】y b），CC，alldleaf blade dec柁aSed atlate  

gl■0Ⅵ・thstage、D∫yWeightofearinc陀aSedrap甘  

1yaf［e－－1atりu】y，Whj】ethei†lCrea淡仇′asSllppreき一  

Sedat】ate即‾r）W抽1tagebyCC．  

母称イ仰＝扇和昭h珊肌用加扉開  

Effect（つrCCr）nthemineTalco】1Centratjonsロf  

ヽl7holec（）rnplantwas油owllFnTa】〕】el．Ca，Mg，  
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Fig．4 Effect of continuous cropping on the mineral  
uptakes of corn The left and rlght ordlnates 
indjcateuptakesofgandmg／plant．respective 

ly．  

col・tlp】a11t WaS Shown jn F短＿4．K alld Fe up  

takes（T10Stlyoccurredbeforemi1kripestageand  

were searcely affected by CC．C礼Mg．Zn．Mn  

an（lCしIuptakes仁O11Linuedtln川Iatcgrow抽st繍e  

andweresuppressedbyCC，eSpeCia11yMllandZn．  

Effect uf CC onしhemincraluI〕take ratio after  

I11ilkripes〔age肌′aSSh佃川iT＝7ig．5．～TnandZn  

uptakesafしermi］kripestagcweresupl］reSSedby  

CC．  

ト・、．∴′ごり∴リJ．・・‘∴ノ1∴り∴・   

EffectofCConequivalentratioofK／（Ca十  

Mg）in wholecornplant wasshowninTable2．  

K／（Ca→Mg）ratiowasillCrea痢byCC atbQth  

nlilkalld〉rellowrlpeStageS．  

nis亡uS畠i（ln  

Thep】一eSentStudye写a血11edtheeffectofCC  

On nlineralしIl止akes or c（Jrl1rOr t・lucidatior】（〕f  

mechallismofinjurybyCC．DryweightofぐOrn  

wasst）1叩reSSedthroughotltthegrowr11gPe】－iodby   

Aug SepAug SepAug SepAug Sep  
lO  2010  2（】10  2018   2ロ   

F唱．3 Effect of co輔nuou5CrOPPlng8n the mm即al  
COnCentrat10nSin corn organs．Open and  
CrOSedcirclesindicatecontinuouscropplngand  
GOnt「帆resR8Ctively．  

Zn，MnandCtlCOnCentrationさWeredeぐreaSedat  

b〔圧h nlilk and＼√ellow rlpe StageS bir CC＿ Zn  

concentrntionratioofCCtocr）11trO］decreasedat  

〉rP】LoⅥF rjpe s土民紆 Effect ofCC（1tlthelれiner81  

c川1CeIltrati川1SOfct〕rIlnl■ga】1虫WaSShowllinFig．  

3．Kconeel1trati岬Sinlca】■bladc，1cafshea［tlalld  

由nlW鉦い11ごYeasedatlllillくaIldyモIIu≠rripビSt孟套es  

IJ）rCじ、ぬiユヒCa．Zrl．Mn即1〔】CudecT：eaSCd．  

苺毎・f／川′7海面が頑廟払  

EffectorCCon LhピーniTl灯alⅥpLak亡〉SOf【01a【  
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Tab胞1．Effectofcontinuouscroppi噌Bfcomontherninera［concentFationsof  
thewholep18nt 

K Ca Mg Fe Zrl Mtl Cll  
GroⅦ・thst碓ealldFiek‡  

（％）  （ppn〕）  

～IilkrlpeStage   

Continu8uSCrOppl噸   

C一∋11tr亡）1  

Rati（〕  

Y（－1lt〉W ripestag（）   

CひntirluOuS打叩pi昭   

Cc〉ntrOl  

艮atio  

0．42  460   420  16．1 二う，6  1．8   n．92  

0．37  66（）  528  15．7  5．3   2．9  l．36  

1，14  P．7（） 0．、即 1．那 （）．6烏  0．62 〔I．鎚  

D．34  4媚  476  13．5  3．9  1．8  1．5  

0．30  66q  5舶． 12．U （；．2   4．2  1．8  

1．13  0．75  0＿醗 1＿13 （），63  n．43  0．83  

T†le COJICe】1trationsareirldicated asinf巧Ⅴ 

Tabl82．EffectDfcontlnuouscropp［ngOfcom（mthe  
8qUivalent ratio of K／（Ca＋Mg）in whole  
plant 

CultivationonCCfiel（】（F料1）．mesuppre弘iDn  

Ⅵ・aSremarkabIeatlategro昭hs仁agedne亡りtき児  

repressiorL Of ear growth with cotlCOm池nt  

detreaseinleafblade．s噸g幽ti噛tI泡tdeereasein  

photDS〉・nthesiswaSreSpぬn＄ib】eforth巨r8preSSinn  

of血eeaTgrりWth（Fig．Z） 

UptakesofK／andFehavi喝OeCurredmostly  

bebremilkripe軸gew台re′SCarCelyaffe亡tedby  

CC，Ⅶ・hile ul）takes of Ca，M藍．ZT】，Mn and Cu  

bavillg COntillued unti】late折口Wth娩痩e were  

SlユppreS痩d by CC．suggesting tllat血creasesin  

nlineraluptakesatlategr、円W也sねgewere量a一宮ely  

responsible for the suppressimlby CC（Fig．4） 

Most（7ftheuptakerati8SOfth餌e血irleralsaf捷r  

milk ripe sta酢1代Teimね絨SupPre鵠d by CC  

（Fjg．5）．′MTlandZnuptakesweでeCOnSpicuo張Iy  

甜ppre∬edatlategroⅥrth或agebyCC，ande8n－  

cefltrationsのfMninthewhdleplantandZniIltbe  

leafbladeweFe2and7ppm，reSpeCtively．Defi－  

CienciesofMnarldZrlhavebeenreportedtooecur  

atlモ∬thanlO a11d2025ppminmamypla鵬S，  

respectiveIy乳3）．Aldriclland bgり npted‘that  

C8rn 童s the most sensitive tD Zn defic壬ency 

AltllPughthehullgerS，igns，Were nOt Observedirl  

thepr由entStudy（datar10tShowm）紬8iti＄′g針ier 

冬lly recogllizd thatぐOrn CQれtail〕Slowlevdりf  

Inineralsas亡8mparedwith眈her⊂r（〉pき，andyet   

K／（Ca十九Ig）  

九・1jlkri匹Stage YeI】魚Wrl匹舶営e  

Repeatedcroppl噸   】．朗  l．35  

C（〕ntr（〕1  1．28  1．n3  

Tbevaluei口djcatごSeqt】j＼ralenLr且Liこl 
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Fig．5 Elfect ofcontinuouscroppIng Dn theratiosof  

mineraluptake5aftermilkripestage．Ratioof  

mineraluptake after m仙ripe was calculated  

bydivisionoftheuptakeaftermilkripesta写e  

With uptakeuntilye［low ripestage／・  

【 4  
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Mllarld Zn｛：OnCentratiollSin CC cprnirlthe  

presen［studylVerClow，implying that the corn  

hadbeeninastate（1fdeficiency．   

Suppressionofdryweigbtatthclategrowth  

stagebyCCcoincidedwi亡hdecreasesinmineral  

tlptakes，血plylngthatdecreasesin mineralup  

takesattategrowthstageareoneof［hecausesof  

l叫urybyCCofcorn．ElucidationofthemechaL  

nismofdecreasesinmineraluptakesatthelate  

growthstagewi】lbethesubjectinthefuture・  
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下ウモロコシの連作が  
ミネラル吸収に及ぼす影響  

山本紳朗・美濃羊輔  

帯広育慶大苧環境植物学研究室  
（北海道帯広市稲川町）  

要  

トウモロコシの連作障害の機構を明らかにするた  
め，連作がミネラル吸収に及ぼす影響を調べた。連  

作により生育全期間をとおして乾物塞が減少した。  

この減少は生育後期の雌穂と葉身で願書であった。  

連作によりK濃度は少し増加し，Ca，加Ig，Z11，Mn，  

Cしl濃度は減少した。M玩Zrl濃度の減少は生育後期  

に顕著であった。Ⅹ，Feの吸収は車に乳熟期前にお  

こなわれ，連作の影響はほとんど認められなかった。  

Ca，h4g，Zn，Mn，Cuは生育後期まで吸収され，  

連作により減少した。Mれ Zn吸収の朝制は生育後  

期に顕著であった。以上の結果から，後期における  

ミネラル吸収の低下が連作障害の・困であることが  
示唆された。  

キーワード：ミネラル吸収，連作，生育抑制，トウ  

モロコシ  
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