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Effect of Planting Patterns on Dry Matter  

Acc11mulation of Soybean Plants  

Kulathungam W］］？二＼：八rl11：N…＼：，IIideho M†しm＾  

and Takuma Gl工人仙1∧  

Abstract  

A field experiment was conducted to study the dry matter accumulatjon  
Or SOybea71plEIIltS under three planting patLernS namely，reCしangular，Square  

and triangular plantings at twolevcIs of planting density．   
Thf dr? mntter accumlllation was influenced by planting patterns within 

PlanLing densiLies．AL the standard densiLy the totaldry weight of square  

PLant－Tlg WEIS higher than the other two plant】ng patternS．The seed yield  

WaS Similarin both square arld triarlgular plantlngS and these wcrc higher  

than that of rectaTlgUlar plant－ng．＾t the hjgh denslty，triangulaTPlant】ng  

gave more totaldry weight a71d seed yield than the other two planting  
patterns．From these rcsults，it was fourLd that the eq11idistant  
arrangement of plants tcndcd to pcrform bettcr than traditionalrectangular  
Plantlrlgin dry matter acc11mulation・   
The branch wejght showed thcsamc response astotaldry welght to plant－  

ing pattcrns at botllthe densities．The response of branch seed yield was  

the same as that of totalplant sccd yieldincludi（1g main stem seed yield，  

But higher totaldry weight within particular plantlng pattCrnS did not  
always glVe higher seed yield・  

was a l■uncLi（〕n〔】r（iirferenも utjljスation of  

Photosynthates between vegetative growth and  

Seed production．  

1t was shownir10ur PreVious papers”’that  

the 6eed yleld or soybcan a工1d the gt、（〕W山  

Of branches varied with planting pattcrns，  

Which refered to the different ways of plant  

arrangement under glVen Plantingdensities．  

Tt has also been noted that thereis a drastic  

lntroduction  

7t has been suggested that higher yield  

COuld be obtained by theimprovementin  

tht・partiti（）ning of EISSimilzlteS int【）the  

harvcstcd fractionsS〉． s＝＝封上：S and Wr冊：‖1P  

fouIld that thc secd yield or soybean［GJycよ几e  

mαズ（L．）Merr．］was not corrclated wiLh  

totaldry matter produced and the seed yield  

LahoraLor．y or For且gt］Cmp5，，Obihir（）UrliversiLy DE Agri（：ulture arld Veterinary Medicine，  

Ot）itliro O8〔I，Japan．  
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1．9g－P andl．Og－Ⅹper hillasLhe b註馳1dress－  

1n昏．Weed，insect and disease cofltrく）1s were  

亡arri台d out whe上1eVerit was neces5ary．   

Six plantsf柑m thr8e hilkw甲e t8ken rrom  

e8ChploiatthefDllowlngdevelopm8ntaユstage6  

a眉definせd by KAL仙川egαJ．Z）＝怠ねぎe2－tbree  

trifoliateleaves complet声1ylユnrnlled；Stage．3－  

fivetosixtriroljateteavesco′mpl¢tely11nrOl18dこ  

Stage5－plant5infullbloomiるぬge7begirlning  

or s¢ed fornla山n；andStage9－m弧im町m dry  

matt町 民CCumul乱tion sも8ge． At harvest  

maturitystage．10plantsamplesfrom員vehilユ6  

ih e且Ch plot wereはkゼn．Forthe ar血1y畠is of  

dry m息tt即aCCumul如ionin plaTlt pqrもS，的Ch  

p18ntSampleof allstages wa6Separatedinもb  

leaves，pet川1e＄，StemS 且nd br抑Ches，pOd5  

且nd see血（when that part wa6 pre写ent） 

Leaf area or each sample was王meaSul■ed with  

an肌tOmaticle正area metel・‖1aJ・a5最denkこ〉  

AAM－7）＿Theplantpart8WerCdf－」edseparately  

孜t70℃t■（）r′亜hou上・SandweighQd 

Results   

Dry m8tt8rl】CGUmul8tion   

The tot且】dry weighL．excludirlg tbe weights  

Drfallenleaves and ro・⊃tS，且nd tbe dry m8も也r  

accum山ationin different paれS Of th¢plant  

Df two cultivars，under diげerent pl点nting  

pattern5aもtheい叩1帥e180f planting denslty  

areillustratedinFig．1a－d．Totaldry weig山  

and r8PrOduct川e dry weig山are as perlⅢit  

areaofland（ポ） 

At tlle Standard density．Suzuh王me Sbowed  

no di汀eren（：8in tot且1dry w扇如1t且mOngplant－  

i咽p且Iterns during early sもa酢S but s射Iare  

pl且ntinggave highertロtaldry weighttIlan抽e  

other trvo plantlng patterns at the beglnnlng 

ofseedねrmationsla酢andもhe血且Ⅹimumdry  

m如tera8Cumulationstag虐．At harve＄tm如u由一  

ty，tOt且1dry w由gIlt and reproduetiv母 dry  

weightく）fthi＄′culti帽rin b〔血8qua代and tri  

an那1＆r plantlng5 Were almost the same 

T8yOSuEu als〔）ShDWed the s8me、re8P8n朗色S  

redtlCti（〉nin branchingwithincteasing pl且nt  

ingdensity…）．Itisreason且ble to think th且t  

th虐re willbe chanが6in p且れitioni咤 Of  

良きSimi18teSamOng diff群entp8rtSOr the plant  

with ch／ange8ininterplant competitiDn．1tis  

expe¢毎d that tlle dry matt紺庄eeumul且竃im1日  

different plant pらrtS Willb8infl－1enC眉d by  

p18nting p8L加ns 

Thモ′ 8bjモChve or this experim紺t W息Sk  

cornpare t】叩 dry matter accumulatioTlin  

different parもS nf sく）ybean plants under thr七e  

plantingpatterns．n8m号1y rectangular．square  

且nd trian郡1ar planting6 at tWOl帥el昌 一㍍  

planting der】Sity 

M8teri8ls and Mothods  

Duringthe1986growing朗860n，tllee二Ⅹperi†  

m畠nt was conducted at the experimentaIfield  

d「｛池ihiroUniversity of Agrieulture and  

Veterin包ry Medicine．Th母 野Oiltype of tbe  

fieldwasstr且tiefluffy browれandQSQIs（Entic  

Rapユud8nds）．T＼VO determinatq cultivars．  

T8yO8um且nd Suzuhi王孔e，WセでeンuSedin thi5  

紬p打iment．Tb9area Of a plot w8S3・9mX  

3．5m． T毎 arrangement of plant8 under  

門ela咽ular，Square alTd tri8ngul色r plantings  

at頼01eve15qrplanting d印61ty ar8gl鴨n h  

Tablel 

Allploもs were seeded at、the rate Df four  

seeds per hill（）n May22且nd thinnedねtw（〕  

p18ntS rOur Weeks after planting．Compourld  

紬rtili名er W且S且pplied且七th8r且te Of O．2g一札  

‰blel．Arr皐ngementOfpl且ntSunderrec－  
ta喝ular，Square8nd tria爪g山鳥r  
plantiI唱S at the twolevels of  
p18ntingd別ISity．  

ngde 
g  

a  

Recbngular 66．ncmx19．恥m 66．Ocmx12．6cm  

Squar8  35．5cmx35．5em 28．9cmX猟恥m  

Trian卯1ar 漁．0（：mX乱Ocm 31．Ocm、×、26．9cm  

1）Eachhilleonsis七日Oftwoplant乱  

－40－   



219  Plantingpatternand dry matter acc11mulationofsDybeans  

did Suzuhime to plalltlTlg patternS．ButもOtal  

dry weight and reproductivs dry weight in 

SquarePlar］tirlgWere higherthan thoseofthe  

Othertwo plantingpatterns atallstages．   

Atthehighdenまity，theresponseoLSuzuhiTrle  

and Toyosuzu to pユanting pattern5 WaS  

s血ilar．Atthbugh血ere weTe Tln differences  

aTT10ngPlantingpaもterns during early stages．  

もriangtllar plar】ting tended to glVe mOre tOtal  

dry w扇ghL ar）d reproductive drY Weight than  

thc other two planting patterns at all sthges 

且fter the three trifoliate stage．The totaldry  

Weight and reproductive dry weight of rec－  

tanglユkT planting werelligber tban that or  

Square planting且t且11stage6，eX亡ept at harvesレ  

ing6tage．  

L08f8rOaind8X（LAり   

As6hownin Fig．2，atthe standarddensity，  

triangular plhnting gave the highest LAI ln 

Suzuhlme through various d8Velopmental  

Sta苫eS．Whereasit waslllghest under square  

Plantingin TDyOSUZl｝．The maximumIJAI  

wa5at the beginni工Ig Of seed roTma血n stage  

forb（両ICultivars．   

ALthehighdensity，triangularplantjnggave  

the maximum LAT of5．9in Suzuhime and4．8  

iTIToyosuzu．Rectangularpla！1tinghad higher  

LAI thRn tbe other two planting patterns at 

lhebeginningofs8ed formation st旦gein both  

the cultivara、  

8r8nCh w8i9ht8nd st引了IW扇ght   

Theむyweighもsofmainstem and branches  

werc taken separately at harvest maturily and 

are glVenin Fig．3．Tt was found that at the  

Starldard density，Square plarlting gave higher  

main stem 且nd branch weights jn both the  

cu損v乱丁臥 How肌er，もhe branch weight per  

plant was redueedin square且nd rectangular  

p】antlngSin both the cultivars at the high  

deTISity with a drastic reductioTlin the  

former．The br且nCh weigbtin triaTlgular  

Pla机1ng wa6n（〕もa抒ected by pl鋸1tjmすdensity・   

S8¢d Yi白Id   

Therewerelittledifferencesbetweencultivars  

in response of the seed yield per urlit area to  

planting p且tternS．As shownin Fig．4．at  

the 5tandard densILy the seed yleld vas  

a】mo6t the same 一口r square and triangular  

Plantings，buthigherthan thatin rectangular  

plariting．On the other hand，at th8 high  

density，triangular planting gave the highest  

＄eed yield，These responses of seed yield to  

PlantingpaもternsaTlddensities weredependent  

O¶the response Df branch＄eed yield rather  

than main6tem Seed yield．  

Dist；uSSion  

Tbe resl止ts showed血at branch weight was  

reducedin rectangular and square plantiTLgS  

atthe high der16ユtyin both the cultivars，7；ut  

branch weightintri且ngular planting was not  

affeeted by plantingdensity．   

AsMl＝号Aelal．5）suggested，atthehighplant  

1ng density，pl且mtS grOWn Under rectangular  

planting are cl｛）Sely spaced within TQWS，and  

thus branchir噌is restricもedin the direction  

Of rows．The plant6，however，Can eXtend the  

branches towards theinterruw spaces＿ On the  

Other hand．the plant・S gr｛】Wn under square  

Plantlng are Cr（】Wdedin both directions．thus  

branchingisrestricted morethaninrectangu－  

1aでplantin臣．in the用Se Df tri且ngular planト  

jng，plantsare已rrang¢dalternativelyln r〔）WS，  

SOit seemsthat moTe SpaCeis available  

between the adiacent plants，a11【）Wlng the  

plants tD Spread the branches wellin a11diL  

TeCtions even aもthe high denslty．   

WhenthebrarlChweightismore，Lh8Weights  

打F the ass〔）ela値d parts sucl］aSleaves 且nd  

petiolesalsoincrease，thusresultinginhigherL  

tr）taldry weight．Tn theexperimentalresults、  

the response of branch weighL and the totaユ  

dry weightto planti一昭pattemS WaSthesame，  

t3ut higher 皿aXimum LAIdid not alw且yS  

associatewith higher t亡沌aldry weight among  

ー41一   
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pla血咽patterr鼠 Oneofther組SOnSf即this  

E，eem号dto bethatsuperfluousleafareaprQbaL  

bly reBuユtedin photQSynthates beir噂 uSed  

irほfricientlyT），   

批WaS Clear tha一山e dry matter accumula－  

ti℃〉れin different p乱rtS O仁印ybean plalltS Wa6  

influencedbyplantingpatternswithinplanting  

derlS山野s（Fig．1ad〕．Th8re印On8eロftot81dry  

wei如t wa念 dependent on thaも of branぢh  

w由ght．and症86eed yield was depefldent餌  

bTanCb 朗ed yield＿ Th即e Wa声．a p（）Sitive  

℃Orrelation between the m乱文imum totaldry  

weight如d the s紺d yield DV8r planti咽pa触一刀6，  

densiti悶and culnvars（r＝0＿柑■）．However，  

highertDは1dryweiglltW止binpartieularplaTlレ  

i唱patternSむd n（）t alw且yS give higher seed  

yield．Simi旭r result5Were repOrted7・8）■buも  

抽e d血iled re8SQmSareStilluncertain，Tbererorち  

further st11dies 且re needed to elucidate  

th8eXaCt rOle or branches，by cQmparing也e  

dry ma掴r aecumulation and seed yield or  

debrancbed plantswiththgt ofrlOTmalplal－t6．  

R8†○柑nCOS   

l）仇飢、A．．」．A，，E息Opl■W；ER．andJ．W．m叫触M   
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3）Loo兄1さ．R息．R．R入関tNG罵，and E．N蔦197g．   
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367．  
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variouspopulationdensities．）且pan．Jour．   
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Stage2   Stage3  Stage5  Stage7   Stage9  Harvest   

Fig．1a．t）ry weight of plant parts of Suzuhime at vario11S StageS Of growth as  
influence（1t】y pl且nting paLterns at the standard denslty．  
R，S，T：Rectangular，SquareandTriangul且rplantingsrespectively・  
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stage2  Stage3  Stage5  StageT Stage9 Harvest  

Fig．1b．Dryweightofplantpart80fToyosuzu atvariouE”tageSOfgrowthas  
influenccdbyplantingpatternsattheBtandardd8nSity・  
R，S．T：Rectan糾1且r，Sq11are且ndTri且ngularp18ntlng8reSpeCtively・  

ー44 一   



PlantiTlgpattern and dry matter accumulation ofsoybe且nS  323  

（
℃
＼
如
）
玉
山
－
の
巨
2
q
 
 

St且ge2  Stage3  Stage5  Stage7   Stage9  Harvest   

Fig．1c．Dry weight of plantparts ofSuzuhime atv且rious stages of growth as  
influencedby plantingpatternsatthehighdensity，  
R，S，T：Rect且ngular，Squ且reandTri且ngularplantingsrespectively，   
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SLage2  Stage3  Sta那5  Stage7  Stage9  Harvest   

Fig．1d．Dry weight of pl且nt partS Of Toyosuzu at various冒tageE；Of growth且8  
influenccdbyplantingpattern8atthehigh denE）ity．  
R．S．T：RectELngul且r，Sq11are且ndTriangularplantingsrespectlVely．  
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栽横様式の違いがダイズの  

乾物生産に及ぼす影響   

K．ウイジュヤトゥンガム・三浦秀穂・  

源馬琢磨   
帯広畜産大学飼料作物学研究室  
（北海道帯広市稲田町）  

摘  要  

栽梼様式の違い（長方形植え，正方形培え．わよび  

正三角形植え）が，ダイズの生育と乾物生酎こ及ぼす  

影響を模準密度区（800株／且；1抹2本立て）と高  

密度区（1200株／a）で検討した。試験は，トヨスズ  

とスズヒメの2品種を剛、て，1g鮎年に帯広畜産大学  

作物試験圃場で行われた。   

単位面積当たりの全乾物重は，生育期間を通じて栽  

裾様式によって影響を受けた。穏準密度区では，正方  

形植えが他の二つの栽楯様式より高い乾物生産を示し  
た。しかし，高密度区では】正三角形構えが商い乾物  

生産を示した。子実収量は，標準密度区で正方形植え  

と正三角形植えが高く，高密度区では正三角形絶えが  

他の二つの栽椙様式を上回った。栽植様式の違いに対  

する品種間の反応の善果は，仝乾物重．子実収豊とも  

小きかった自   
分枝乾物重の栽悟様式に対する反応は，生育期間戊  

通じて金乾物重の反応とはば一致した。子実収土の反  

応軋分枝の子実収真に依存していた。最大仝乾物重  

と子実収量の聞には，裁植様式，密ま及び品種をこみ  

にしたとき．正の相関関係が認められたが（r＝  

8．69り，裁横様式についてのみみたとき．これらの関  

係は必ずしも明らかでなかった。  
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