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Effects of Nitrogen，ptiand SoilFactor onSeedling   

Growth of Rumex obtusUolius and Rumex cr－ispus  

Akio HoNGO   

（Received：November30，1985）  

Abstl・aet  

The seedling growth of RLLrneX ObtLLSifolius L．（br8ad－1eaved dock）且nd  

月・〝克郎指I・（eurly dock）wasinvestigatedinagree11hロuSein relationわS扇1  

factoTS，pHlevels and nitrogenlevels，aTld alsoinvestlgated by the＄and－Cultl】red  

7nethodiTlrelationto pH and nitrogenユevelsduring May to Novemberin1984．  

1）There wasllttledlffeTenCet）etWeenthe growth response50rboth s匹Cies tn  

SOilfactors，pHl糾els and nitrogenlevels．   

2）Fourt・re且tmentS（higherpH，【1itTOgenapplication，Sand mi幻ureaれd a kind  

OEsoil）apparentlystimulateddrymatterprod11Ctionofbothspeciesandoecupied  

the highe∫COntribtltion rates of13－28洛to the totalvariance．   

3）I〕ry matter produetion or bのth species w乱写increa8ed withincrea眉i喝  

nitr口gen aPplication up to20k訂ニN／10a．Theincreased 柑teS Of dry matter  

pr｛】duction perunit niLrく－gen applieィIwereO，ユ4－0．17gl11t）Oth species．   

4）おotllSpeCies pro（1uced almosL the saInU dr）・matt即ata nitrogenlevelく1i■o  

ka／1Oa・At a tlitrogenlevelof20kg／10a，both speeit）S prOduce（1the sam8dry  

matteTWherlPHwas6・5，Whereasbroad－1eavcddockproducedslightlyhigher dry  

matter than clユrly由ck．whellPH was4．50r Bふ   

Boしh broad－1edVed doek即－d c11rly｛1（－Ck are  

tohavebeenintrodlユeedintoJapanintheMeiji  

era（ab′Outtlhundredyearsago）8），Atpreserlt．  

broadrleEIVed dockiピOne Of thE）mOSt trOuble－  

SOnle Weedsin sown grass】即1d弓5】．In most  

CaSeS．its mature plant3depress herbage pro－  

【ユucti（〕n．1n rlurope，C11rly dockis a prilm且Ⅰ・y  

COlonizeT Or eultlVate（1iand andis said tol】e  

thゼmOSt、～reP－ly amo帽月じmeズSpeCiesり．1fl  

Ja【）an．however，it r8潤1y c⊂1loni毘edin sowて1  

grasslands．ItShabitatislilnited L【）theboun（1－  

aries olsown gT離Slanむ roa止side or aban－  

doTted field．These differentt〉ehaviours of both  

SpeeiesiIISOWn gr且SSlaれds may depend on  

di汀ere【－L groⅥ札h responses to environInental  

r且Ct（汀88uCh as a kind、Or引）ilor clim杜絶．   

The presentstudvwas（iesigned tointerpret  

tllePrreCtSOrnitr（〉gen，pH，S｛）ilFactororgr（）W－  

ingseasonoll土heirearlygrowth andto且SSe8S  

thefeatureorbr〔｝ad－1eave（1dockas象graβSland  

Weed compared wltllthat of curly dock．  

Lal）P丁目tOry Of Graぷぶ1and Ecology，Departnlent  nF Grasslan〔1ScieIICe．（）bihiro tr11iversit）r Of  
八汀riculturc all（1Veterinarさrユ′1e（Ij亡ine．Inこ1dn，Ohihiro，Hokk丹jdo O醐Japan 
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moi如ur七W庄SmaiTlt＆in¢dt亡〉1eYelsor42and3鵬   

bytheweightiロビme班od．Plant古画占re吉良mpユed   

70days且fter the sowlng of軸8ds．  

Tムe err8Ct Of nutrient 801Lltion with wide   

range of coIltent（2nd experifnent）and pH   

（3rd experiment）on gFOWth of t）Oth sT）eCies   

WaS eXamined by the sand culture TnethQ、d   

u8ing HoAGLAND，s solution3l．Eigbt 勤評ds   

W甜eSOlⅢin a potcont8・it血g3kgriv8rS且nd   

previouslywashed．Theplan捷WeregrDWn†Qr   

28dayswithhalftdilutedI‡oAGLAND’sぎ¢i血ion   

（pH6．5）．Tbese were thinnedもQ 5per pot，   

PotぢWere therlgrOupedin餌tw8Ⅲock鼠：ロpe   

for different nutrieTltlevels（4一，2一．1L，1／2一，   

1／4－，1／8－andl／16－dilutea打oAGLAND’s solu－   

tiQn）and theotherfordiff8rentp11Icyels（3．5，   

4ふ5j，6．5，7．5．8．5，alld9．5）．Nt頗i¢ntS81ution   

w且鵠 given tて）pOts at 2－血yiTLterVal包 and   

io山方ed water o118二1tern8加days．Ea亡h pot   

wasl細Ched at w艶klyinもervals with o11elitre  

ofi⊂〉nized waねrto wa8h nutresidualrlutrients．   

Pla】1［持Were Sampled5βday浣a鮎rthesoⅥ－ing  

of seeds．  

′rhe ねⅢ－、ViIlg eXPerilnellt WaS COnducねd   

ar柑n那d byI」】6（215）ortho即naltaもIelO】  
of broad－1eaved dock aTld curly doごk  

1．M菰tefi81弓amd Method貞  

FiveexpQrimentsusillgpOt8（20emindiame一  

極ra11q2紙皿h、eighりwereco点dtlCtedi一三且gre℃n－  

housijatObihiro Universityitl1984．Thes鱒ds  

used were c〔Iユ1ect思din S印temt婚r1982仕口m畠n  

ab且丘doned fiel止where both spぬes oecurred  

toge仏er．   

Atfirst，th竜effeetsof8tr組tm8ntStT8blel）  

明代investigated twice：duri叩May 24 to  

A11guSt 2（higb temperature arldlpng－day  

pbotop血od）且nd duri喝Aug－⊥St6ものOct8b即  

15 獅w temperature′ and s加rt－day pム0ね・  

p、群iむd）．鮎ebtreatm8ntWaSarrangedt】ythe  

即伽卵喝1右足bje（トa（215）が⊥】βlype）18）．  

Twotypesorsoilwereus¢d：tOpSOil（8－10cm）  

8刀d．deepsoil（汰bolユt40cmdepth）atthe8ame  

弓OWn即aSSland・E損亡hsoilwasp住宅SedthrougI1  

2mm si哲Ve．SoilpH was c：OntrOlled by the  

8dditioTlOf p寧at TT10SS（pIInf4・5by20％i11  

weight）br CaCO篇（がI（】f6．5）．りn the com・  

111enCement Ofe且Ch8XperiInent，16鎧由eds w8re  

sowni¶e8二Ch t）けt：these w即ethi11ned tp8per  

p（）tafkr2日li鼠VSISFlOrtlyafねreIllergehcやSOil  

T且bl¢1．E〃ec！s of eight tre且tlnせntS  
oIldry m乱tt8r prOd11Ctio11S  

L紳el  I主r日払d－1禽aVed dりCk  Curly d（）Ck  

Treatment  

2。d  lst 2nd ごこ三， 1st 2nd こ）  

（g／l）l泣nt）  （％）  （g／plant）   （机  

S 0・79 U・81  
r  

0・6 0・已9 0・45  7・6   GroヽVi廃駅a良川I  

Sく）ilrnoIstur8  

SoilpH  

Nlもrogen  

Pllosph6rus  

P（〕tはS由um  

Ki∫ld ofsて）il  

Sand  
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Wet  Dry   

4．5  6，5   

0  10bJ   

O  10b〉   

0  10も〉  

T（JpSQil 上〕eepsoi】  

Blank m4ixtⅥre  

18．7  14．1  

虎ナC即tribution rate肌d sig－1iricant test（キ；pく0・軋＊＊；Pく0・01）w群eぐal血1a七ed afteT   
logn、rithm tra－1日l凡tlロn．  

t））A叩IicミItiolltJaSe WaS kg／10a．  

一姫一   



き53  Erfec臨of N，pH and soilfactors on Rumex即）一  

duringJuly28to October26t Eigbt seeds  

W町e SOWnin a potcontainlngSOiland th閃e  

were thLnned t（】5plants per pot15davs after  

the、SOWing．The plants were grown at four  

nitrogenユevelsorO，10．犯and40kg／10a．The  

pl且ntSWereSampled30，50．70arld90daysafter  

班e s（〕WITlg Of seeds．   

Finally，theexperlmenもWaSC〔）n（111CteddⅥTing  

Åugustlto N亡）Vehber9．Eight6eedβWer8  

801Vnin poもs cont且ining so山these were  

thinned t85plants per pot15days after the  

SOWlng． The treatmenね COnSisted of two  

nitrogenlevels（Oand20kg／10a）andttげeepH  

l郡el＄ け5．6．5 and 815〉．The plaT】t5 Were  

Sampled101daysarterlhesowing、OrSeeds．  

In eacilexperiment，the plants岩ampled were  

Wa3hed a¶d the follr）Wl叩 p包rameters were  

measllred：1ength nf prlInary Sb〔）鴫and drγ  

m且t緑r weight（〕r rOOt，1ear and 8tem（or  

匹tiole）且fterdrさ7jngat75DCrorthTeedays．1【1  

注dd土tion，alltreatmentsⅥrere replicated Lhree  

time乱  

2．Results   

l）ト】ffects of8もTeatmentS arranged by215  

type  

「rh町eWaSユhtle（lifferencebetw¢e¶thegrowLh  

re8pOnSeS Or boIh specieヨ tO 8 tr閃trrlemtS  

examined．Thefoll（〉Wi叩4treat工nentS appar－  

ently arrect¢d tl（〕抽growth：hgher pIL mitr〔卜  

gen application，Surrace 60iユ aIld sa†ld mix－  

ttユre．   

AltllOuかIthere are工Ilany COmplexinterae」  

tionsl鳩車Ween8tre札tmentS，thee∫fects8rmain  

tre且LmentslVere（〕nly takenlユpin this e柑eri一  

丁ざ畑nt and the result was shownin Tablel．At  

the rirst experimont，Lhe meteorologicalcoJldi－  

tion wasfavorable rorgrowth beca11Se Ofhigh  

temper山ure（m紬n（laily temperatuT℃Of17．0  

0C．）andlong－d8yl）hotoperiod（血）・1e喝th of  

15h・） 

ravr）rable for growtllbecause ofl｛〕Wtempera－  

ture（10．90C．）鋸1d shorレday p、hotoperiod（12  

▲ し  ■一 ：： ＿ 1  

Ⅰ）iIuted rate ofれ1trient501utlO11  

Fig．1DrymatterprodlユCtiol10∫bTOad－  
1eaved dockand curlydock at7  
1eve160rnutrient芦01ution．  
Vertica】1iIコeS OIlthe t）arB re＿  
present cく）nfi加ntintervalat  
p＝0．05．  

h，）．UndertheseLmeteOrOlogict11condition，the   

grow抽ofcurlydockwasapp且rentlydepre嘉ed．  

but that of broad－1eav8d d′OCk waslittle af－  

fected． As com、Pared with pot鋸南Ilm and   

Phosphorus applied，nitr｛〕gen application ap－   

ParentlvstiInul如ed b口上h groⅥ・th．Totheto旭1   

V8二riance n〔the mean value，the colltrlblltion   

rate or nitrogen applicatiotl、Ⅴ且S17．6％in   

broad－1eaved dock and 22．7懲in curly dQCk．   

Similarly，thatく⊃r叶11evelswa眉1乳4and24．7宛．   

re＄PeCtiveユy．or a kind of soi115．4andlT．1％．   

respe緑vely．註nd of sand 工nl革t11re 2邑．O and   

13．2ワ姦．respectively．  

2）トニrf■ects or c（〉れbnt and pH or nutrient  

solution  

Therew且81ittlediffcrJ3nCe beLweeTlthegrowth   

一台sponseBOfbothspeclestnwideTangeOrCOn－   

tenし且nd pH of nutrient sol11tion．Both dry   

matter prodlletion and at）rial／root rati（）Were   

decreased withincre且Sing dilt】ted r8tio〔lr  

n11trient s烏hltion．  

Standard HoAGLA11p’s sc〉ll止わn co11tnined210   

ppr】lI山r（増en，、31ppユn Phosph上－ru6an（1235ppln   

potassiurn．Both specie盲PrOduced almost the   

Same dry matterir12－ and 4times concenq   

43－   
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Table2．Eff8etSOfpHlevelsofTlutrient  
soll油ion on to一色ldry m温tbr  
pでOdueもion（gノplant）ofbr¢且d－  

1eaved dく〕止an（icurly d¢祓  
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pHlevel Broadle包VeddoGkCurly如虎  

2．89士け．55■  

3．00士0．64  

2．糾±軋38  

2．68±q．47  

3．柑±仇57  

豆．18±0．51  

2．01±0，47  

2．43±0．26夢  

2＿55±0．39  

2．51±0．4t）  

3．02±0．79  

2．34±ロー52  

2．60±0．紬  

2．29±0．45  
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蟻 兄 ％ 妬1 2 4  
戊】虎edrateofllutri8nt白01ution：S  

Fig．彗 RelalioshipbetweendiIutedrate  
of nutrie¶t SOll血on and a是rial／  
root ratioin broad－l8aVed do¢k  

and eurl）・dロCk．  

trated sQlt直on（Fig．1）．Me8n dry mat捷で  
pfOdu血Qnperplantinl－tO4－timesconcen－  

trat由681t血oTIWaS2．鮎ginbroad－1組Veddock  
抑d乱59gincurly血ck・Asincrea8i咽diluted  

faもiて）¢f或and8rdIioA¢LAND’s 60111tion，dry  
m慮tterprOducもねn加cⅣaS～d且taCO刀S払刀！r8方e  

（椚g．勾▲ Similarly，aerial／押出 川加）81告O  

dec代aSedⅥ・i血irlCreaSingdilutionraLio．Th∂－t  

wasl－8 a舶 2，2，reSpeCtively，irlSt8ndard  
soll止iGn，Cロmpared with O■6and O・7．res、pe¢－  

tlYely，inl／16－dil11愴d soluti8m・   

Dry matter prod11Ction pやr plantwaslittle  

affeeもedam｛）ngaWiderangeofpH．TllatWa8  

2．Z9－3．02g（mean or2．53g）in broad－1eaved  

do亡k amd2．0卜3．18g（meanor2・5紬）ineuナ1y  

dock（TめIe之ト   

8）Erねe短0∫nitrogenlevels   

Tllefe W扶5nq Sig山fieaT－t difference between  
thegrow汰respans巨8（〕rboth speciestonitr（プー  

g如1ev¢1s（0－40kg／川a）・   

AT18pparenti－－Creaぷeln tot已Idry matt訂  

pr〔沼ue如ロiロ bo触叩eCies was observe、d by  
nitro酢n叩pllcatlon70and90day5after the  

sロWi叩Or Se七山（Fig．恥 There wasli出e  

incre且Sein血y matter prod11Ction at hig．her  
levelsornitrp酢n（m〔｝rethan20kg－N／10a）．In  
the range orロー20kg－NハOa・i靴r朗郎d dTy  

－ 44  

Significantlevel   
（pく0．05）  

1．14  1．04  

＊：COtlrldeTlti†1t虐rValat p＜0．85．   

maはerprod11Ctionperlkg－N／10aw良g冒1i宮抽y  
higherinbrく）ad一1eaved dockwithplean Value  

ofO．1了g，COmparedwith仇14gincurlydock・   
4）Efねctsofnitr（）genandp月1evels   

Bothspecles produced alm（｝Stthes昂me dry  
matbratDkg－N′10乱 At20kg－N／10a，both  

specie8rJrOducedth8Samedryma鵬rwherLpH  
was6．5，Whereas br（〉ad－1eaveddockl〕rく〉duced  

slighly higher dry matt由・輔a¶Curly血ck・  
wh8n pH was4．50r8．5．   

WhenpH、VaS6ふtotaldTylna触r produ仁一  
tioTIPer plant wa81．01ginbroad－leaveddock  

andO．99gincuTlydockatOkgN／10a，Where膵  

2．76aれd2．68g，reSpeCtively．如20k官一N／1ロa   

二
宮
亨
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豆
召
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BT（埼d－1呪Vd血Ck Cし直y doek  

∴三三三  

→30day  

り  2（1  4L）ー）  Ztl ・10  

Appliednitro酢nこKg／拍a】  

Fjg．3 Drymatter‡】rOductiぐ）nOfbr租d－  
1eaved do¢k and curly dockat4  
1evel只Ui－applied nitrQ酢Il・   



Erfects orN，モーfland soilfactor50n Rumex sp．  15.5 

Therewa8nOeffectローsoilmQi6turelevelson  

the growth of both8peCies・0－1thestudyin  

Englandl），broad－1eaved dock grew we11and  

WaS†req11ently present on wet s（．）il．Since the  

r曙10n With wetsoilwasⅥSuallyutilizedasa  

permanellt paSture，many graSSlaIlds were  

irlfe軸d by broad－1eaved d（北k，Incontrast．a  

di鮎rentresultwa6repOrtedin南pan8）：broad－  

1eaved dock gr飢V mOre frequently on dry  

hahitat aTld eurly dock did on wet and fertile  

habitatin a river basiTl．TTluS，a different 

resultwas reportediTl・TapanandinEnglEmd・  

Mt〉r即lVer，the result‖r this experiment was  

different even from thf・Se Btudies．It thererl〕rt・  

Se即nS that more researchis needed on the  

effect ofsoilmこ〉isturelevels on thegrowthof  

bothspe亡iesⅥnder manysoiltype5．   

AtlcoTding to the res111tin a sEInd culture  

using n11trient solution dndin nitrogen appli－  

Cationin soil，dry matter prod11Ction of hoth  

SpeCieswasi－1Crea8edⅥ▼ithincreasi噸nitrog即1  

apI）1icationupto20kgN／10a．1ncTeaSed dry  

matter productioTIPerllnit nitrogen applied  

W且S O・17gin broad－1eaved dock an110．14gin  

Curly dock．Thus，bo抽 specieぎShowed the  

samegr（1Wth response to applledllitr（）gen．1t  

is Tt〔｝t EiuPl〕Orted．therefore，tht］t broad－1eaved  

do亡kisadvanta卵（）uS tOCUrlydo亡友iIlreSpeCt  

tothegrowthrJ，SpOnSetOaP、pliednitrogen8・9）   

7Tlthi6Studv，eaCheェptlriTnentWaSCDnductcd  

in a greenholユSeduritlgaCOm下】aratiyely shurt  

term as pure culもure of each species．so that  

there waslittleinfl≠enCe r）r jnterspeciric or  

intraspeciric competition．Under these condi－  

tions，ther8WaS nOt any8．pPareれt difrerence  

in the growth re叩OnSe Of bqtllSPeCies to  

fertilizati（⊃nandsoi】ractors．Itisconsjdered，  

therefore，tllat・the featt】reS O†b王・ua（l－leaved as  

a grasslanllweedis conc即neく11Vith tolerance  

for disturbances or conlPetitive ability witIl  

herl⊃age PlaTltS aS COmpare（1with those of  

cuTly dock2・4・7J   

匹：Broad－1eaveddock  l
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箪二CLlr】〉7du⊂k   

S血此cant  
level【 

遇1  
こp11：  

OKgNノ】Ua  20Ⅹg一礼′1ua   

Fig・41）rymatterproductionofhr。ad←  
1eRVed dock and curly dock at2  
T－itrogenlevelsamd3pHlevels．  
VertユCalllTleS On tlle barぶ re＿  
present e（）nfLidentintβrValat  
p＝0．05．   

（Fig．恥 As compared with dry rn且tter PrO－  

duction、Vhen pH waぷ 6．5，lower pH（4．5）  

dt）CreaSed bY31％in broad－1eave（idoekand by  

l鍋in仁urly d（∋Ck at O kg・N／川a，a¶d bv86  

and6摘，reSpeCtively，辻L2（lkg－N／10a．H8W  

CVer，higherpH（8．5）increasedbyl14andli8％，  

respectively，atU kg－N／10恥anddecreas臥】b）・  

77and57％，reSpe亡tively，8t20kg－N／10a．  

8．DisewssioII  

The groⅣth（〉1■ヒ一雨h species was apparentlY  

arrecte（1tけthe†01lowing4ractors amo噂8  

treatments exami11ed at the rirst exl）erime11t：  

l－IT，nitrogen，a klnd、ofsoilantlsand mixture．  

At the next experjTrlent，．effects of pH atld  

nitroge【1Were eXamined．Ⅵ7hen pH was6，5．  

t）Oth 叩eeies produced almosL tht！＄ame dry  

matも飢∴Atalow打PHlevel（4．恥broad－1eaved  

dock produこ・ed more drv matter than c11rlv  

dock．CAⅥ≡RS ＆HARPERり pointed out the  

Similtirl酬deTl・＝y th訊t broad－1eavf・〔1（1‖Ck grew  

betteT〔∋n aCid soiltha】ldid cuヱ・1y（1（）Ck aTld  

しh辻ta Te17erSe relatiorLShp vノはH（）bserved on  

Cale∂reOuS SOil．111additioll，Lhe mixttlre Of  

餌皿1幻iml11ated the gl・OWthく）1■bnth species．  

rllllis′wasl】artiallyrelatedtothe60iltyIJe uSed  

（wettish vり1ca山c－aCid soil）．  
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エゾノギシギシとナガバギシギシの稚苗の  

生長におよぼす窒素・pH・上壌変則の影響  

本 江 昭 夫  
帯広畜産大学事地学科草地生態学研究室  
りと海道罵広市稲卸町  

摘  要   

19朗年511月に寸法宴において．ユノノギシギシ  

（勒仰明【坤抽劇痛鱒1一）とナガバギシギシ（R・  

cr孟8p比占L．）の稚苗の生長におよばす土壌要乱pIす，  

窒素♂減瞥を調査し，また，砂耕栽埠により pH．毒  

素の影響を調姦した。  

i）土壌要∈凱 pH．窒素に対する両者の壁長反応に  

は明らかな差を諦めなかった（T乱blel，2；Fig．】，  

2）。   
2）両種の乾物生産暑には4処理（高いpH，窒素施  

用，砂の添机上壌の種類）の影響か大童く，これらの  

全体拗1故に対する寄与率は13－28滞を占めた（Table  

l）。   
3）両種の乾物生産壷は窒素20kg／108までは施用  

嶺と共に増加Lたけig■3〉。単粒窒素蟄あたりの乾物  

生庵の増加量は両種において0．14一欄．17gであった。   

4）両種び）乾物復産里は窒素Okg／叩aのときは同様  

であった（yig．4）。垂素が節kg／10包のときの乾物生  

産量はpHが6．5では両種の間に羞はなかったが，pfl  

が4．5または8．5ではエゾノギゾギシの耳がナガ／ヾギ  

ジギシより高い乾物生産量を示した。  

音大研報，14（1甘鵬）；351～35ら．   
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