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Effects of N， P aod K 00 Growth Characteristics of Redflower ragleaf 

(Crassocephalum crepidioides) 

Md. AlTIZad HOSSAINぺHikaruAKAMINE1， Ichiro NAKAMURA 2 and Masanobu TAMAKI1 

1 Subtropical Field Science Center， 2 Faculty 01 Agriculture， University 01 the Ryuかus，Nishihara Cho， 
Okinawa 903・02J3，Japan

掌Correspondingauthor (E-mail:amzad@agr.u-ryu匂巾.ac.jp)

Abstract: Redflower ragleaf (Crassocephalllm crepidioides) is a weed as well as a functional vegetable in tropical and 

subtropical regions of the world. The experiment was conducted to evaluate fertilizer effects on growth characteristics 

of redflower ragleaf. The treatments were nitrogen (N)， phosphorus (P)， potassium (K)， nitrogen plus phosphorus (NP)， 
nitrogen plus potassium (NK)， phosphorus plus potassium (PK)， nitrogen plus phosphorus plus potassium (NPK) and 
control (Con， no fertilizer). Nitrogen， P and K were applied at 200 (1.0glpot)， 100 (O.5g1pot) and 100 kglha (0.5g/pot)， 
respectively according to the experiment design. Redflower ragleaf grown with the application of N， NP， NK and NPK 
was greener， and had higher SPAD value than the plants grown with the P， K and PK. Leaf defoliation naturally started 
earlier in the plants grown without N application. Plant height， leaf number and branch number were highest in the 
plants grown with the NPK followed by NK or N. The plants grown without N application resulted in earlier flowering. 

Fresh and dry weight of the plants was the highest when grown with the NPK followed by NK and N. Phosphorous and 

K applied separately or together did not show any positive effect on growth parameters， fresh weight and dry weight of 
the plant， but showed positive effect when applied with the combination of N. Combined application of N， P and K 
resulted in the best effect on all growth parameters， fresh weight and dry weight of redflower ragleaf. 

Keywords: Chemical fertilizer， medicinal plant， phenology， Redtlower ragleaf， weed growth. 

h仕oduction
P加tsrespond differentlyωdifferent f凶lizerelements.円。戸rfi剖 lizer

management for a plant甲何回恒加portantfor inα回血19growth， yield and 

q関陣Nitro抑制，ph岬 horus伊')and po凶situn(K) are the伽関m司or

n畑町民 whichindividually andlor旬gethermain凶ngrowth， yield and 

中alityofp加1ts(Mazid， 1993; Ivony et al.， 199η. Nitrogen is involved in 

chlorophyll fonnation， and influen償訴oma凶∞nductan印加d

phot崎lI1tl1etiCefficiency (Mazid， 1993; Ivonyi et al.， 199η. Ni凶gen

inα閣部cropyield up to 41 %仰azid，1993; Maier et al.， 1994， 1996). 

Po~臨sium plays凶飽lytic1'01白加出eplant ra血ぽ血anbe∞mingan 
附伊1partofp加1t∞π脚 1閉包Itr噂 da脂血e戸町1回bilityof cell walls 
and activiti田 ofvarious mineral elementsぉ well部 ne山司副暗

physiologi伺llyimpo血nto伊国caci也.Plants witl1 an inad叫mteK show 

poor fiuit町田吋品nnation， yellowing 1切V白，仰orgrowth， and low 

郎副加問伯∞l出悩and伽iUght(1仁加 1972).Sufficient K promo~協 N

叩肱.ee血dencyof plants. Ph邸phorousindirectly promo回 plantgrowtl1 

and油田中伽ofKぉwellぉo血ernu出ents(Oya，1972). 

Redflowlぽ ragl田f(Ctms庇甲hα1umClψ'idioides)， a nativeω 位。pical

A耐ca， grows鎚 aw倒1， fi.mctional vegetable and herb in加p同l釦d

sub凶picalregions of the world (1smail et al.， 2∞1; D泊。加dAdanlawo， 
2ω7; Nakamura and Hossain， :2∞9).百1isplant posses錨 antiox油nt叩d
antimal剖alpro問問(Aniyaet al.， 2∞15， 2∞η， and∞n凶m跡的l
minerals (H舗ainet al.， 2∞8a， 21∞8b).The伽 d町and田cculentleaves and 
指msof血eplant are mucilaginous， and 脱出“おavegぬ:blein Sierra 

Leone， Ghana， Benin， Nigeria， Cameroon， U伊 lda， A出国liaand Asian 

∞m凶回(Aletor加dAd∞思m， 1995; Kongsaeree et al.， 2∞3; Dairo and 
A也nlawo，2ω7;H邸調inet al， 2∞8a， 2∞8b). Redflower略 l儲fisu剖 ω
剛 indig剖 00， u附 tstomachs， tresh w脚色 h自由cheand sl田pir唱

sickn田sin many∞m肘田(Zolloet al.， 2α旧1):官討sp加1tis al回出edfor 
livestock邸 agreen fodder. 
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Growth， yield and q聞lityof a plant叩何回 varywi出世lesoilザpes，

nu出ents，and management pmctic田(Oya， 1972; Oya et a1.， 1977; Hωm 

and 1品加le， 2∞6; Akamine et a1.， 2∞η. Redflowぽ ragleafgrows in 
different soiIs from路lSho陪 ωmoun凶nareas血roughout血.eyear， and a 

single plant produces upω90，0∞s剖 5in a single li島 cycle(由旬
unpublished). It is found笛 aw配din manyα。院vege匂hles，orむ:hardsand 

創low加也血O凶lawaandK砲邸hima(阿部na1SUlVey). on the 0血.erhand

it is an herb in Oki・nawa(均均laeta1.， 2∞6;21∞7). It is important旬eva1国自e
grow出 charac削 sti岱 of由民 plantunder di能悶1t白C加路島rdeveloping 

management practiαおお avegetable， herb and w民dO町閃vious蜘 dy

即抑制制記edgennm刻印1，seedling emerg町民andgrowth of redflowぽ

rag同fdi能rsignifi伺ntlywi白血edi除問1tpH，加n問ature，moi組問，

sowing d叩th， s剖 maturi臥田吋針。ringand soil抑(N法amwaand 

H部机2仰;目白田inet a1.， 2012). But no study has yet been∞nductedon 
創splantin回凶∞ωf剖 lizer詑呼応nse.民間1t由ld)畑sbeen∞nduc凶 ω

eva1凶te血，ee町民tsof N， P and K a10ne or in∞mbination on grow出
charac回凶ωof副日ow町 ragleaf.

Materials and Methods 
A隣組10U田 ex阿mentw:出∞nductedusing伽rk・削叫 (Shimajiri

mahji) at血eSub加pica1Field Scien，田 C田町~ University of血，e~卯kyus，

伽mJuly 19 toα:tober 10，2∞7. PI郎氏pots (size 0.05 m2) were filled wi出
10 kg ofair-dried soil回，chpot Table 1 sho明白chemi叫 pro阿世田ofωil.

No 0伊国c長州民rw邸剖dedωsoilfor detennining配tUaIe町民tsof 

chernica1 fi倒 lizerson gro油開問街路of副 flowerragleaf. S剖 5were 

釦wninplan町血ledwi血血e倒閣伽rk・岡田辺倒July1旦2∞7fors制 ling
問問ration;and one記edlingof5・leaf陶酔(8・10cm height) w出回印刷凶

in田chpot on Augt国31，2∞7.
百le11田町1en~鉛 we陀凶回g印刷， phosphorus伊)， PO'協sium(K)， 

ni回genpl田 pho甲horus(JI町，凶回genpl田 po協 sium仔OC)，phosphorus 

pl凶伊包ssium伊K)，ni凶genplus ph叫 horuspl凶 po也岱ium(NPK) and 

∞ntrol (Con， no fer討lizer).Each treatment w田∞nsistedof five問pli伺tions
(5 po!包.).Ni回伊1at 2∞附13(l.OfY'pot)， P at 1∞kgtha (05g1pot) and K at 
1∞kgtha (0.5g1pot) w悦 a卯lieda∞ord泊gω 血eex阿imentd国ignon 
sep回nber7， 2∞7 (ふ ω7・leaf銅ge).Wat町 W槌叩plied出向山吋
everyday for pro阿 plantgrowth. 

Table I.Ch叩世田lpro戸岡田of也rk-redsoil in Okinawa， Ja伊n

Na K ca Mg Fe P S 

Da旬cos町tionands旬白首伺lan均晦

同 f∞lorw出 visuallyeva1ua凶伽ughout由egrowing阿吋，組d
SPAD叫uew部 m錨 ured凶ingSPAD-5但(Minol包 ω.Ltd， Japan) on 

Octob町 9，2∞7.Plant height， leafnwnber and branch nwnbぽ of同日ower
ragleaf were m伺suredon仇 tober10，2∞7， and the plants were harv田制on
thesame也子Freshweight ofめovegroW1dsh∞，tsw出 m田町札Plantsh∞匂
we陀 cutinto p町田andoven-dried at 80tfor 48 hours and m周到I吋dIY

weight M回nand蜘n也rddeviation (SD) of r叩licationsw町 de回mined

凶ngana切isofv加加問(ANOVA)，and Fi由er'spro阪おdI部 tsi伊国伺n回

differen問。-SD)凶 at血e5% level of岳伊姐回nぼ Wぉ u剥 ω∞m伊R
trea1Inent m(沼ns.

Results and Discussion 
Redflower ragl伺fgro明 1明白血eN， NP， NK and NPK main凶ned

greenぽ伽。噸10utthe grow出向。d血m血.eplan包grownwi白血.ep，Kand
PK (Fig. 1).百leSPAD va1ue increa副 significantlyand similarly when血e

plantw出 grownwi出血e柳 H叫 onofN， NP， NK and NPKσig. 2A).官官

plants grown without N叩pH叫 onshowed poo町 vege凶vegro叫 1σi岳1).

百lesh∞，ts were yellowish and 1回fdefoliation na加rally翻r凶国rHぽ削除

plants grown明白outNa卯目制on(也匂not戸間nted).Sin世剖y，Sru知 et

a1. (2∞'2)問ported由atdeficiency ofN fer岨izer臨叫tsin lower chlorophyll 
inl回V白 which回U踏伺rli町plantd白血.

Plant height was the high倒 when則自owぽ ragleafw.部grownwi出血e

NPK follow>吋 byN and NKσig. 2B). Nitrogen a卯lieda10ne or in 

combination wi出血ep， K or PK resu1ted in a significantly high町p加ltheight，
leaf nwnber and tiller numbぽ σig.2B， 2C， 2D).ωmbined application of P 

and K showed an切goni姐ce町民tand res叫飽din血.elowl白tplant height 

Number ofleaves and branch白 W部 high倒 when血.eplantsw1悦 grownwi白

血eNPK followed by NK釦dN.百leplants wi白血ep， K， PK or∞ntrol 
resul制 low>町 andsimilar number of leaves and branches (Fig. 2C， ''0). 

Sev制御伽陀抑制伽tN is the princi凶 n町entof p胤 which

Sl伊泊伺ntlyincreases VI句制vegrowth戸ram俄 rsof plants (刈叩泊施eta1.

2007;白吋ndet a1.， 1990; Behura， 2∞1). Nove;伊ativegrow血pruame蜘 of
I吋flowerragl回fincreased when grew with the P or K. Similarly， other studi田

町or制伽1P or K is not indi吋d悶llysi伊姐伺ntforv句e凶vegro¥吋lof

Si Mn N C pH 

(mgg-I) (mgピ) (mgg・1) (mg g-I) (mg g-I) (mg g・1) (mgg'・1) (mgg-I) (mgg-I) 似) (%) 

0.35 0.54 028 0.14 O.αm O.∞4 0.19 0.02 O.α)()2 0.33 3.26 6.0 

Note: Da図鑑em白血of伽田I叩H田町15.



Effecls of ¥. l' and K 011 Gro"lh C"arac l~rislics of Redflower ragjeal 

Fig. 1. GroWUl of悶Inowcrraglωfunderdif玲剛 Ichemiωl-feltilizcl's.

plal1lS (schura， 2∞1; Govind ct al.， 1990; Maier el al.， 1996;防四aqucand
トl泊五Ifi，2∞1).ll1e cornbined appliαItion of P and K did nOl show停活itivc
cflècL~ 011 vegetalive gro叫1parnmclers. 111巴 feJtilizerPK WiUl0Ul N 

pl'O凶blycreat吋 nutrienlimbalancc in Uleωil， which inhibit吋 absorplion

of n∞鴻長町 nlltrienlSand悶 ult吋 inlower vegeωtive grOWU1. An 

1111凶lωlCC01' e悶 ssivenlluient p陀venlSion fOlmation， which call路

inhibition of nlluient absorption for Ule plant小ilaieret al.， 1994; Ivonyi el al.， 

1997).ηlcpl創11grown WiUl0111 N application陪 ultωinearlicr f10wcling 

(dala nol pl'cscnled). Similarly，トlossainel al. (2012)問)()削 Il1alωpill1la

ap閃al吋 cal'licl'in Ule planls grown in red soil follow吋bydark-I'cd soil dllc 

lolowcrN∞nlenl in Ule soils 
Frcsh and御 weighlof山 planlSincreased significantly WiUl U1C N， 

NK and NPK. and Ul旬 、verehigh国 111山eplanlS川山由cNPK followed 

by NK and Nσig. 3A. 3s). Nitrogen appli吋 aloneresulted in a 

l'Cll1arkablcly grcaぼrdηweighl， whereas P， K or PK did not show any 

IJOSitivc e汀∞t.I-Iowevel; P and K sho¥VI吋 aSlighuy POSilivc ef1ect on 

growlh and yield of re(lnower mgleaf when combined WiUl N (Fig. 3A， 3s). 

111C planlS groWI1 WiUl N and NK obtained a sill1ilar m対1and dry wcight. 
Nitrogen increased all vegelative gro¥油開'3ITIcters，which reslllt<吋 lI1a

highcl' sh∞t biomass. Our p陀\~OllS stl1dies I'CV剖吋 Umlsh∞1 bioll1ass 
incl'C<以xlWiUl Ule increasing plant heighl， 1切 fn凶llbel'and lillel' nlll11ber of 

lllJ111elIc planl (1-1ωsain et al.， 2∞511， 2∞5b; Hossain and Isl1imine， 2∞5c) 
羽leplanlS grown ¥viUl N， NP， NK 01' NPK陀mall1氏1gR"Cn mllch longer 

(Fig. 1)， which contribllled to longer phOlO:別出csisand悶 111附 ina highcr 

sh∞1 biol11蹴.Sarker et al. (2002)ぼ開制umlbiom略 increasedin 1問
planlS which 1官mainedgl田 n10ngcI 

Phosphollls applied alone 01' in combination WiUl K did not incl'c礼sc

fiesh and chy weighl ofule planl. POlassillm appli吋aloncdic1 nOl have any 

cflecl on U1C planl， bllt NK increased U1C白羽hand dry weighl lcm杭 ably.

111is Sll1dy indicates Ulat K alone叩 11101increase yield bllt enh，U1∞N 10 

improve Ule自宅shand dry weight. sehllm (2∞1)陀poneduml K appliω 
scpamtcly cOllld not improve planl yield， blll improved Sigllifiωltly WheJl 

applied in∞mbination wilh N and P. A similω・l'CSlIltwas陀問ロ.edin 
Cal/llabis salil'a (Ivonyi el al目，1997). Application ofPK did not show any 
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Fig.3. Efl凶 ofchemi伺1fertilizers on fresh (A) and dIY (8) weight of redf10wer ragleaf. Treatment means wi白血e訓 nele蜘 arenot
si伊ificandydi町侃ntat the 5% level， as de蜘叫nedby LSD test 

Treatment 

調 tus.N a即日edalone inα聞記dsh∞t biomass si伊迫田川y.官leabove 
m叫tsindi回 te由atNi図庄町甲roVI邸 growth伊rametersand enhan<溺血e

e問問巧， of P and K to improve biomass of the p加ltpre¥初出臨時F

(Hω抑制.，2012) repo制伽t砂町p凶theight， leaf nwnber， branch 

number，1回farea， s岡ndiame旬rand sh∞-t biomass of redf10wぽ悶g1eaf

incre描edin gray soil may due ωhigher N∞n刷 Itin the釦il.It w出

effi∞t on the plant It w出 a田町ned血atPK明白outNα閣制 anu位ient
m凶佃白白血eplants. 0出町甜.tdi田町X>I凶白紙面1加加1岱 n凶ients

∞叫dnot increase grow血制yieldof crops (Mai町etal.，間4;Ra22a抑

and Hanafi， 2∞1; Hossain and 1:由討lIne，2∞5c).Behura (2∞1)回po政ョd
that ch町並回1fer世l包町ofNandK叩pli吋血aα血inratio showed highぽ

e血田cyon plant yield. However，血，eratio may di自己rwi血thcsoil nutrient 
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問ported伽.tNis∞mparativelybe加・thanP or K for increasing growth of 
耐 flow町悶g同fbut閣がngwi出回ilnu出制御加S(R，吋dyandRao， 

1978; Govind et al.， 1卯0).0出町 studi岱 r叩01な対出atN晶rtilizeris 

m阿部iblefor26・41% yield ofmany cro戸仏1aiぽetal.，1994， 199の.

Conclusion 
百由自阿imentindica凶血atredflow町悶gleafgrown wi血白e

叩pli回tionofN， NP， NK and NPK w部 g聞 ler，and∞n凶nedhigherS臥D
value泊l伺V白血m血ep加ltsgrown wi白血ep， K and PK. Leaf defoliation 
m加rallys凶凶剖i町 h血.eplants grown wi血.outN appli伺.tion.官1ep加1ts

grown wi血outN a卯H矧 onres凶凶 in回出町 inflorescenぼ.Ph田phorous

andKa卯liedal.one∞叫dnotinlα国民gro叫 1parame加'S，and fresh and dJY 

weight.of回目ow町悶gleat:wher悶sN applied alone increa剥 all血.egrowth
param健rs，and盛田hand dJY weight P加ltheight，I伺fwnber; branch number， 

制 1weight and dJY weight w町 high倒 in偏向指grownwi白血eNPK

foll.owed by NKぽ N.N耐ogen，P and K appli吋aloneincreased dJY weight.of 

凶日OWI町 rag同fby 30， 9 and 20/0， 1宙開討vely，and Np， NK， PK and NPK 
increa民dthe chy weight by 8， 35， 4 and 54%，1宙開tively(伺l叩la附恥mthe

Fig.3b).官1悦郎蜘indi伺削伽tPd民間a剖 efficiency.ofN when appli倒

的ge由民whereasK IIlα国sed血eefficiency ofN. Ph部phorousand K together 

m田副 efficiency.of N si伊ifi回ntlyon出eplant when applied toge伽.
Combined applicati.on of N， P叩dK res叫削 intl1e best e町民t.on all fue 

grow由parameters， and fresh and dJY wei.ゆtof耐f1.ow町 ragleaf.Fw伽

studi白 aren配ded旬 eval凶 tethe critical level and也ningof N， P and K 

appli制 onon gro叫1characteris附 andbioma部制wnulationof redflOWI町

rag同f.
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チッソ， リンおよびカリウム目酔十がベニバナボロギクの

生長形質に及ぼす影響

M.A.ホサイン 1.赤嶺光 l・仲村一郎2・玉城政信 l

ヲ球大学農学部亜穀滞フィールド科学教育苛晩センター

2琉球大学農学部亜索滞雌或農学ヰヰ

要約

ベニバナボロギクは，繋滞・亜製滞封搬の国々で同機能性聖子莱とし

て利用されている.本実験では，ベニバナボ‘ロギクの生長に対するイヒ

判酬の影響を調査した.討験区は，チッソ(N)，リン伊')，カリウム

(K)，チッソ+リン例p)，チッソ+カリウム例K)，リン+カリウム

伊K)，チッソ+リン+カリウム例P幻および無施肥側帯、区)の

8処理区とした.施肥量は， N，PおよびK，それぞれ20KgIba (l.OW 
ポット)，1OOKgthaω.5wポット)およびl∞Kgthaω.5f!1ポット)と

した.葉におけるSPAD値は，N，NP， NKおよびNPK区においてP，

KおよびPK区より高し、値を示した.チッソ小りを施肥しない区でl丈

最も早く落葉が観察された.草丈，葉数および分枝数については，

NPK区て味糖した植物体に拠、でNKとN区の植物体で高川直を示

した.チッソ例)を施肥しない区の植物体は，より早く開花すること

がわかった.全糊糧およひ没鞄励賞ではNPK区に次いでNK区

N区の')1頂に高川直を示した. リン伊)およびKs酔恥り単独由卸巴また

はPおよびKの混合施肥によって，全鰍糧，全乾物重およひ生長

形質への影鞘諸君、められなかった.ベニバナボロギクの栽培において

N， PおよびKの組み合わせ糊巴をすることが，生長形質キ横物重の

増加に最も影響を及ぼすことがとがわかった.

キーワード:化判開，薬用植物，フェノロジー，ベニバナボ、ロギク，

雑草生長


