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Effect of branch removal on soybean yield in 

relation to planting. pattern and density 
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Abstraet  

Aficldexp桧rimentwELSCDnducLedLoinvestigatetheeffect ofbranchremoval  

On SOybean seed yield，in re］ation to planting pattem and densユty． The  

determinate cultivar Toyosuzu was grownin r叫且ngUlar and square plantiTlgS  

at仇reel帥elsofplal血ng den5ity（lo、～「一816；Standard．16〔軋hi昏h，4440plantsノ  

are）．   

Atthestand8rd densIty，the E；eed yield ofnormalplants withbranchcs was  

hi紳erinsqu即eplanti¶gthan仏atinrectan即1arplantlng．Wllere且SLtler良Wa弓  

n－Jdjlferencein the yield or debranched planもs beLweem plaIlti下1g patter11S． At  

the other two planting densitieE；，Lhe yie）d or both normaland debranched  

plantE）in recLangularplantlng tended to be higher than thatin the squar80ne．  

Theseinteractive effects of branch removalwith plantir将Pattern arld density  

indjcate舶1the r【餌ible resp抑SeOf bramchestochanglngareautilizablebyin  

djvidu211plantsis ofimportance f〔〉r Seed product主on．   

臥anch relllnlralresul旭din greater n11mber or p－〇ds whichⅥ・aS duelのthe  

呂・r組ter nurllber of fruiting nodesin thQ mairlStem and greater pods set per  

node，and greatersccd weight．Yi台1rlincTement due to branch removal，hc）W－  

ever．、～raSnOもrCVealed atany plantl一喝！はL如n and densl甘  

Keyw（汁ds：S（〕〉′be軋川見nい叩pattern．Planting density，3ran止㌧S卵（1）・jeld  

tjve eontribution qf pod昆etも1ngin br8n（加s  
エロSeed yield止血n酢S Withplantl鴫densiもⅤ…   

Imtroduqtion  

In sQyと）挽n〔G如g柁g椚αズ（L．）MeFr，〕 叩d bran¢hes shDⅥ7 a drastic r由uぢtiゎnin  
prDductiくOn・tbe d釦elopm月nt Qf■ branches number前thifi汀ea血g pl且nling dens嗅7き・1の  

S比摘くS d¢Sirable tn cnmp細Satei¶Seed yield  On tbe relatiunship b離Ween planti一喝  
forlow plantl喝densities＆nd un即巨¶distri  pa七tQrnandd8nSユLy，、V8rep即tedtbattheぅ「主eld  
b雨lon or planもS・1t h臼h been recognized advantage〔由打、7edin equidi5tanセ arrange  
that畏S甜mparedtQthemain長t帯町the rela  ment Of pl已nt白 組L a p乱丁tie山ar planting  
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即fectol加anch re加、7al｛）n軸yb8aユ1Vieldi¶r¢1ね如ntoplantipgpaLお・n那Iddensitさr 邪  

Tc111）1ants p¢r pl・〇t Were harvested（）n18  

0ごtOber．Data on ti拍ntいれber of 叩由 per  

plant and that of seeds pcr pod were taken  

8n anindlvi血alb邑Sis．A sa汀1Ple ゎf seed畠  

from eacbplotva弓uSedtO d、etermiT一帯1珊se“（1  

Weight▼ Theエumb打Of pGdsロn th白面aiれ  

紳輔1射通ule braⅥeheswerecolユntぬseparatelさr  

and tbe respective弓eed yi封〔1s w軒e feCOrded．  

T主1ree main 凱em chamcters，1印酎h（plaT‡t  

height），L転叩mber of fruitlng nOdes and  

podsper TlOde，Wer台al5日m甘aSu－、ed．  

ResⅦ1ts   

Seedタield  

Mea爪革qu旦re軍rr（汀∫1a顆1ysi吊Of噂rlance  

紬ざ Seed さ′ie′1d per uJlit ar幽L 融吊 Lh且lP紆  

plant aどe gi柁n h Table2．The雛ed yields  

wereinl1uellCed bv branch r¢rn【〕帽」月nrlf】1an†′－  

1噌d勧sit〉r but n飢by pla¶いng p且Lも蔦rn・As  

shQWn Ln工〔ig・l，しhe＄eed yicld per unit邑rea  

dec†▼e8Sed恒・br良n′已11remO用1aLもhヒ上lγ〟a－1d  

sta11dar〔‡derlSi血s． ノ1t ttle high dens∃L）′7  

1here was no efre亡t（jr branch remt）Valon恍e  

粕‡【iブield．These results 肌√甜e Ca昼Sed bv  

theint打aC！l．j（川L beLween branch Fem（）Valand  

piantl喝density・   

At thq飢an由rd derlもiし）′，th巳Seed yieldin  

r】｛）rm81plantsⅥraS6．6kg per dre gr紬terin  

squarepla鵬1f喝tIla71in reGtanglユ1ar plantlng・  

’】1his advant昭ein square plant】閥W㌍＝甘正一  

butable to seeds prodlユCedin branch℃S．At  

し如 く雨heで Planti咽 densities，the＼′1eldin  

recta爪印Iar王血nt血g tended to bモhigherth8n  

th；it、i11明u射℃p1日nLiT噌・  

TlleS¢edy181dperpユ祈1t OrI一口rrn81pl色ntS  

was mduced wiLhinげ錦ふ哩＝1ant元首densilれ  

whereas theさrjeld く）r（1eb用爪C加d plant8WaS  

fOdtlCed dnly礼tthe higムderLSわ・As fo】‾the  

seed yield‡n m月jrl如軋 加bran抽ed plant邑  

produecd a higher yielく⊂lthaTl11QrmalplaITtS  

by員3％，91％alld掴％月tけ把1むⅥ・．Standard  

鉦Ildill巨葎dbnSiti略reSpeCtilF巳】、7・   

Components of〉rield  

「llab】e2andF癌．2Bh帥thatthQreSpOIISe   

がtlle ntlmber of podB p訂plant to Qha喝1帽   

pla山illg pattqrn and（knsity was simjlar to   

Lh白㌻蔦SpOnSe Qr Seed yield per pl乱nt．There   

Ⅵr鱒S aniTlt苧ra（－tiL一口lJeL叫7e即1br已nCh r召m研al   

度nd plantl鴫 pattern、Ⅵrhichl閥S due t口   

snlalle∫errectS of branch remロValin sqlユare   

pl印加官Ihanin rセ〔－tan即1ar・P18ntlng．An   

inter畠dticけl■Ⅵ・aS also ob駅rl・ed bet＼Veen bra11油   

removal且ndplantlれ6・d即頑舟，indic且hng that   

l加 number of podsirlnOrmalpl緩ntS 舶－   

crea写ed asplか直噂い症鴨頼・incre故S融b．uttbaも   

in debranclled plants decreased onlさr 卑t the   

hi紳density・  

100写eedⅥ・巳ighlW且S a「r鮭ted by br及nCh   

ビemov江1andplantiれgdcnsity帆tnotbゲplant   

1喝 p点ttern・Compared もo noFrrlalpi乳ntS．   

1h（乙 branch remova工tl－e且tlnent reSultedin the   

incr由Sed如dlVeightby9％，8％and15タ石aL   

thelo叫Stand乳rd andhi威Idensities，reSpeC－   

1ive】y・rIlhe high線幅砺g紳り1倉C′e月Sed seed   

weiき汁t．The numl）er臼r se巳ds per p【⊃d varied   

frロml．75t′01．95，but no effec昼 Of plantlng   

P払tteヂn and denslty孟11d bra爪Ch remて〕VallV¢re  

deLe（′ted．  

M且in st即n dlara（加rs  

The resuユts pf analvsis of variance那Ven   

i】1「11able3inとIica七e th且t土he rlu血ber df fruit－   

11嗜 n8des w且S 且rreCted by braIl仁b remo閥1   

anr王 p】舶輝噛 densりy b11t TlOtbY planいれg   

卵油通用．Fig．3油owsthat debranched pla】油   

rnrmed tw、D mPre fruitlng nDdps th8n nOrmal   

plants over planting densities．The nu汀1ber   

Df f∫Uitiれg nOdesin110rmalplants docreased   

linearly w如n plaンnti¶g d餅n喜叫てi11Crea蜜ed b11t   

thatin debran頭ed plants did not respqnd   

Sharplyモロplantillg dellSわ・．Th〔L number of   

pods per nodeiIldcbTanGh芦d pla皿S WaS   

grぬter than that LnIl〔汀1n且1planLs． －11hヒ   

Or‡pcts Qr SpaCi11g treat∬LentS by d主frerellt   
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Hidゼho MIU叫Kulathu陀gam WuEYAでUん三GAM aTld「raklユma GEMMA   

Table2．M組n畠quareSfor仇¢effects orspaclng reatmentS and branch re軌OV810n  
血色se8dツield andiもさC8皿POn鬱血tSintkeくwhole plant弓（1）息れd the main  
stem（2） 

28  

S血rceくOf  Seed yield  Number nf Nulnber of l聞seed  
、rarla加n  perare（log） perplant po由／plant seeds／podwei抽  

df （1） （2） （1） （2） （1） （2）   （1）  （1）  
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Fig，2，Tもe叩〔〕nSeOfvicldcompont】r両0［［10rmaland debr員＝【‥hed plantstothreelevels  

し）r Planting densit）7inl，e山allgular and sqtlareIつ1払＝Ll堀S・  

＃；AnincTerTIHntdueto branch rerrl（川臼1issignificarLtat thelう％1evel・  

both plants、山h and v血houtl）ranChes・  

Simihr rcsults otadvdntagCSin rectang11lar  

plantiTlgP dt the high denslty W打e Obscrved  

v（ith respcct to vegeLalive drv wcight such as  

stem，1ピ8fandpctioiedry v；t］ightsatmaxirT】um  

（1ry matter stage（MIuモ八 eL al，unpublish仁一・1  

data）．These resultslndicated Lt帽1．there was  

anillterと1CLive effcet of branch reTTl（）V山 wlth  

spaclng tTe8LT－－entS b〉・thc comblnati－〕－一日 nf  

plantlng pattern 臼rl11del－Sity・One or Lh巳  

reE）SOnS may be that dlhigher densities，  

soybeanpIElntSgrOWnin rectangular T）lanting  

ean sprefld Lhe canopy along th官 印且CP  

betwecn rows．althoughil′is very crowded  

wiLhin r〔ハVS．In t】1e CaSe Of square f】1anting，  

however．the pltlTltS are CrOWdcdin both  

directions nf r（）1VS and expmIISiotlOf 亡anOpy  

iE，reStrictcd．ThismHyreSultinlowerproducL  

tiりn（）f seed and drv matter． rTr（）TTL Lhese  

Te叩tlCLs，itisindicated that thp rlexible  

r・呵〕し川Se Or branches to spa（－ir一日 けe飢melltS  

rT－叩ヒ）e血portaIlt for seed pro（】l】〔＝11りrl・  

加trドR∴R－N e£ αJ．‖reported tl－8t b上、anCh  

removallt｝（11Othegrcatestyieldin equiriiEILn71L   

plantingpatternsand（1ensitics onthe Tll］Tnt）ヒr  

山Ⅰ州dspellnOdcwerenot…－1SIstentfornorm且】  

and debrarlC「led plantS，aSin山ca†′ed by  

LhejT Significantinteractions with branch  

removal．1iedt］（‥Li【川in plant heighL duElt（⊃  

t）r・nTICh rcmovalwas ot）SerVed at thc standar〔l  

dens江y り「reCtangular planLj叩 and 汀し the  

hlgh dens恒（）r Squareplanting・  

Discussion  

The cxpcrimentElいesl⊥1ts showcd that aL  

仙e standard denslty of■16nO plants per arc、  

tlre seprivleld of normalplanlS 肌′aSlllgher  

in square pla¶tjTlg・仙an rectangular plantir唱，  

＼Vhereas the vield of debT・鋸1l：hL］d plants did  

not di什eT、iTll、eCta11糾1ar and squarでⅠ山nt  

ings．1「hs cu11riI’med our prevj…ユS Ct）∫㍑1u  

HiりrlS that thc yield advaTlt里㌍in equidistant  

arrangcment of plarll・H WaS attributable†O  

incrcascd yieldiTlt】rEirl【二hes rathcr than thaL  

in th（main ste汀】71）．0爪 the other hand，aL  

the high density（）f4440plants per are，the  

yiご1d produeed うn T・e（：tnrLgular planting was  

tllgller thalltllatin s（1u且r・e Planti11g rOr  
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ダイズの子実収量に及ぼす   

分枝切除効果と栽植様式・密度   

三浦秀穂・K．ウイジュヤトゥンガム・  

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西2線）  

鮪  要  

親権様式と栽碑密度の速いが，子実収丑にどう影響  

するかを分枝の反応から明らかにする目的で，分枝切  

除したダイズ（品種名トヨスズ）を3水準の栽楢密度  

（低密度；816，標準密度；1600，高密度；4440個体／心  

で長方形植えと正方形植えし．無処理個体と比較．検  

討した。   

標準密度区では，無処瑚個体が正方形植えで多収と  

なったのに対し．分枝切除個体の収且は栽俺様式間で  

差異がなかった。他の二つの裁植密度区では，無処理  

閻阻分枝切除個体とも長方形席えの方がと回ったぅ  
これらの結果は，標準密度区での正方形植えによる増  

収が分枝収量の責献によるとした著者らの先の結論を  
検証するものであり．また栽植様式・密直の違いによ  

る利用可能な年育面積の変化に対する分枝の可変的な  
反応能力が，個体の子実収量の変動と軽く関連してい  

ることを示している。   

分枝切除の効果として，主事の着弟節数，1節乗数  

およぴ1粒垂の増加が観察されたが．いずれの載積様  

式・密度区においても分枝切除による個体の収量増ほ  
認められなかった。  

キーワードニダイズ、載積様瓦栽栴密度．分枝，子  

実収眉  

帝大研報，16日由都∴紆～腰   
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