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ABSTRACT

This study was conducted to investigate plant species diversity and the
allelopathic effects of aqueous extract from Melilotus suaveolens on the
germination of several receptor plants and growth of fungal plant pathogens.

Number of species and species diversity for close to patch of M.
suaveolens was similar in between site 1(7.7£15, 1.7£0.1) and site 2(7.7+2.1,
1.8+0.3), but significantly reduced in site 3(3.7+0.6, 0.7£0.2).

Relative germination rate, mean germination days, relative growth rate, the
fresh weight and seedling root hair development have were reduced with
increased concentrate of the extract. The response of receptor plants to M.
suaveolens extract was different depending on the plant species and the plant
parts. Root growth was more inhibited than shoot growth. In addition, the
suppression in the monocotyledonous plant, was worse than in the
dicotyledonous plant.

Generally, antifungal activity was appeared by increased concentration of
the aqueous extracts from M. suaveolens but it varied with species of
microbes and treatment of aqueous extracts.. Especially, the grass fungus was
significantly inhibited. The content of total phenolic compound in M.
suaveolens was 895.9(mg/ ¢ )+57.74, which is an allelopathic chemical.

Therefore it can be concluded that M. suaveolens extracts includes
biochemical substances that control growth of receptor plants and inhibit

growth of several fungal pathogens.
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2 A o] HE47F A Y= o= 782 E 9] allelochemicals7F A4S 2]
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allelochemical& #Hlet= & A2A Fx dAgol FHstvtar dEA v
(Teasdale and Mohler, 1992; Teasdale, 1996). ©o]¢} #o] Fy}#Eo] tofd}e]
allelopathy®ll #3st A7} &3] o] A a1 Q).

Tl doiA FFol, A, WA B AE FHe dA Y ELLS
AT ol AEEAZA o] 8717} E=th(Baker et al, 1983; Becker and
Schwinn, 1993; Lange et al, 1993). A EW U+ A &S Adlst=
< phytoalexinel gt st HAFOo2FE A WA EFS A =
u Al Wolstr] 95ke] WS o] F th(Hammerschmidt, 1999; Osbourn, 1999).
YA A E8at ofuE} g AxQS EdEtE AR FAAE dAEE, A
o] WAdHge tgdte] AE BHEEr] 9% T2 JFR QdAH A2
A7l wlZel  phytoalexin @A AIE HWHWAIE FHoE o&H F UHA
2005). T3, FFolHE oAWstr] flste] vdd HEo] o2l TR elicitors
Aelste]  phytoalexing =gt AolA o] Hdwto] e AFHS B
3 tH(Shina, 1994). Neem W7F AAibsts 22k diAbE 22 St d o] e
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L)A 4E T8 AESY EFEZA oA EGez FHHo FH2 =9
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Allelopathy2}+= &9+ Fleming(1929)°] Penicillium notatumel~ &AS
AstHA A ZrE Qlar(e], 1998), FYL9 A=A gAkel Molish(1937)2 19 A
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Feet Aoz AlgE 3 JQTH(A, 1994). o] Al= allelopathy @S Aol &
dow dF AEd AE A& vAE 59 Aol wolgola Utk
(Muller, 1965, Del Moral and Muller, 1970; Alnaib and Rice, 1971,
Weidenhamer and Romeo, 1989; 7, 1999; <%, 2006, 7, 2007, 7, 2009; -5
2009). £3], F o= allelopathygt= &0]2 A ETHA system A3 whz o
BEFE T 2AHAMIE e AESH 24& Edsts ddo] Ao A
ds guiste] A Es fHdste EE, Adis, Asist 5 othekst
S XFA7]a ko], 1998; Z, 2009). Allelopathy & gl A s+
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2] AF=(Al-Naib and Rice, 1971; Kumari and Kohli, 1987), Wl#], n] A& o]
BalE a2 e litter, 2l FHE STOo2HH FAsIsE Aol Ed|(Patrick
and Koch, 1958; Kuo et al, 1981; Goel et al, 1989) %S o]th($, 1999). 72+ % 2
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TEI AT T B dE o] §4d8 Al o™, Del Moral(1972)}

H
e A vial Basivh 9o =

iy

&+

R4

ofN
1o

7Z(1988)% Phenolic compounds”} &

flo
B
>
U
o)

allelochemicals = 2F&3}+= 3}t

g oot AWE A ATH B
tA shatEel ol 2rl7kA Rae we sl EAEH Aol %



2009).

AR T, 1995 Hek 7, 2003)9F B AR &t gyel FFEo #Hx
of AEdAo #a AF(o] 5, 1997, 5, 2000), #HE7} FERE FAEo}
2 A v 2= A(o], 1999), FAES FTH AF vA= FFE v E3}
of AR S A%, 1998)7F &is] Mg o] ghrh AAA o FHAHES Tt
Ae asA =] EAZ T AL dFE el B2 AEddA it e A
T 295 AYs G420 245 A (Lichtenstein, 1962; Snyder, 1953; ©],
2010). =gk, HT olgld AE FEEo] MAEY Asd vAE=E EHS
phytoncide(2l &4 @A =4d)e} sto] 2z} FofolA ghdbs] A7k e B
T AEY FEES G 80% AE IS JHAL Jdon AFe] 23 gt
&2Ql allelochemicals7} A&t W= @Al thsh A= &2s] 2

a3 S, 2000).

il

A=A allelochemicalsZ+ A A= 22 phenolic compounds, volatile
substances, tannin, terpenoid % ©¢| )+ Hl(Einhellig and Rasmussen 1973, Lodhi
1976), °]= % phenolic compoundsi= 714 B2 Fo =z Fxpe] oleol fFLe
A, FFAE, AEZEE 2 AZHY 7es AdAStE 5 oY Agtiitel G
S 1 Xt} (Bhowmik and Doll, 1984; Kapustka and Rice, 1976; Olmisted and
Rice, 1970; Tinnin and Muller, 1971; A2} ©], 1996; =}, 2001).

AR A F e BANA AZAEEC] st 802 o2 AL §
], A& & A= Ao A Mol 448 5, A= At
2L #AZ A= 23 diAMAEESQD allelochemicalsell € gk ¢ &Fo] =™ (Hussain
et al, 1991; Kil and Yim, 1983; Thompson, 1985; 7 %, 2000) o]l tisis &=
olm] o2 HWE| =wo] WxHE vk Uvh(H, 1993; ©] F, 1997; ©]ek # 1999).

TV A EAT JAE 1898 Aol J. W. Pallibinoll ¢J3] =
2 7125 AT, 2003). Lee and Kim(1961)¢] 8EHF+¢ A3AES dAF
Aol Agolem, Yim and Joen(1980)°] 110+, Park(1994, 1995, 2001,
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TR Basto(e] &, 2011). AstA Y dHty EAdozE AA, A A
A& A w2y SA $x1e] AakAlo]l ma AEWQUE ylow dlol %
el Fo] Hir AA M=z ASA tidt F&=Ho] =rtH(Newsome and

Noble, 1986; Aber et al, 1991; Rejmane and Richardson, 1996). ©]&] 3t 5 A] 9
uel A3 159 995 Ao A A Ad A 2 F oS
of & fdo] ¥ JTHKim and Lee, 1996; 2 &, 1998).

AFA 9L Aol Add A 543 S/ LS 7HA L
Aol AFAYere] FdS e Aguu Avker A ugs ofy] A
A Aoz oAt (Sherly, 2000; Tokarska-Guzik, 2001). #| =2 A E)Alol] 3+
B EAE 4o JbeAde] B2 FstAEQ MWEd, A, HAE, vE
&, gulol o] AEdTE g v A Fokdl FFTH At Horne,
1953; 2, 1993; &, 1996; <F, 2000).

FAstA =2 fElvet Aol 24 A oE AE" w74
A Foll AAYAEI tEe] AEAdoRAe dYor FEstil ATHA
5, 2000). =3 ZF g Al sk A8 Mool A dTA
¢l 9 "HEete 1~2dA 227 A=, ALY g3 x] Fo] Ede

of 7] HolAgE Fistal, Hax|et eAX N AAHE TEHAH(aLeh i,
=

N

|, Z2%, 2d7]

L gdow, AGFHNE &
I EHE T udd FRE AT F Adva F, 1998). FFH(Leguminosae) ]
Ad-sae] (Melilotus suaveolens)= FaldolE&= fretr|ol Taro] YA = ¢
vhetell JHE oldel Astgt AR Holm HmAow Tt Utk AlFdd =
T stmo] Exst= Aew vok vk 6~8€el & AW, EFAed. 5
A 7t FRole & Ade, el tig A= vk B AR 2 F
hokA] 5 thkdl o] gAl S ZFHYE AE-S A Zo] coumarin, melilotin, melilotic
acid?} 7 wE A melilotoside, coumar2t¥} melilotic acid®] depside, dicoumarol
5ol Stk AAE A= WAl7E 9E 0-coumaritd} melilotic acid®] L)

HEA} h2wA g71E W
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A olERE olEalsaY Auje] BEa AEAY Pee ddoR @A 2
g AN

2) 2AHY 2 A
AsHe 7 AL = e 3RS AdAsEe] AF 2 AW (belt-transect) &
2 wEetA 2 FoARE 100%3 =7 KHol: WE7bA W F-(1x1m) ol
of MAIFE ZASHATE o] w WE Aol AHEE =T
TE AFstAl zAbet7] flske] vl E(9emx9
)2 e} 1007+ wHEo] ARESt T AEAE o 0%I] E(IHMEAHE Hole
H& o] FA4H X S0em Holx xow HAAGA ST, 50%T = (2 FAF
) A9 50emA v = 3EolH, 100% 3 =3 ZANT)E Kol o] Wy
T5 AAG] AT °o] AEE Shannom-Wiener(1963)¢] H'=-X
(n/Nlog(ny/N) &2 o]&ste] F vddd AFE A=euh 714 ne= 2z

Fo] A%, NE #38 F AASEE dv@th A4t TEe I8 9
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1) 34A 2 F&A HE

olga & Aol AT AeReE FAAANER Aot FEAYE
(o8t ‘A Eolgt FhHS AP EIN ALEEOR AMRstE S5 A (Festuca
myuros L., olgglet oladtA(Lolium multiforum Lam.), WEI1ZA
(Agrostis clavata var. nukabo Ohwi)¢} AL52tE Tl A= AAAAE
Q1 7WYAM & (Amaranthus spinosus L.), = Y =708 ¥l=(Bidens pilosa 1.)3 Al
£l w3 (Brassica campestris subsp. napus var. pekinensis Makino)® %3} 3}
thoolE9 T Aty dafol AFsAY FHAGANA FAst] AW da
of ®H¥sto] A&

100gd =FT 1000mE E§ste] 16&3F Ha7]od 1583 €9 A3ttt ®
THA BO0m = FfrEs AATT vs vAl o A (Advantec No. 2)E AHE-3}
of ofisttt. o] FEAS 100%°H FFel 75%, 50%, 25% = 32 ste] A
Yol Abg3tH L, ERTFE 2443 do RlolE FHFFo|t},

d

2

FEN Fro 3k 2 & wol Age 3 ukE AT petri dish(F 9
em)ell 0.8% A E dxF=2 3ta, T FEHY ajx]o 7 A= FA
s}

A
5 4R AR 208A FFeATh FA = Al wt o] & st 3
kol d 4= (Mean germination time, MGT)(ZE A o] ol &3 23 1997),
g ol& (Relative germination ratio, RGR), Ao} #|3}5-9o Athal &
(Relative elongation ratio, RER), 3t A% @& (Relative fresh ratio, RFR)S o}
o] A ol &ste] A=A



MGT - 2Z(AF Ei/\}??j# x ZApErel Hkolse)
T ol
Ao ol
RGR = X 100
29| ol
Ao H A1 (i)
RER = X 100
oz 3 A1 ()
Ao P A HF(g)
RFR = - X 100
=9 " A ()
=9, FAvAsel ) FEo wEe we Ao Rdel Bwe 1A

AR, 1987).

) FEHAAMY AFLH

d AAo]l | FE2dd fr7F AHES sto] A2 AHE e, S

2 2~E 8k (@ 12em, volume 500mé)ell ¥l FE(peat moss 25%, cocopeat 40%,

perlite 15%, vermiculite 10%, zeolite 10%)E °F 450m¢ ¥t} 652 255 1
5~209A Atutale] Folstd S wl 3~41 FHopo] 5T FAF L, F2

A=
AFNZ T sEd FFAL 2443 vtk oF 5ome BFEe] 109 F 48
]

Ak 4@ AAmA 3 B8 st oW AR (shoot)s A3 (root)
o 7ol A3, ole] upe

BEF] datelw w2 1 ARE FF
g R AdRs Askee] S e

(RER), ¥t S E&RFR)S 77 AH=3kaith(2, 1987).

1) #2999 4z¥a7 4344 49

Alternaria  brassicae(d2FH ¥+, KACC  40036), Colletotrichum



gloeosporioides(et A ¥ v, KACC 40690), Glomerella cingulatat( KACC 40299),
Phytophthora infestans(Gr A ¥+, KACC 40158), Phytophthora capsici( 339
W, KACC 40158), &t ol AvtE (Muse ea al, 1974; Saladina, 1976) 2. =
&d#H 2 Pythium spp.ol 4l Couch(1985)7F X 318t P. graminicola(¥) A& vl&H
), P. vanterpoliil 3| A& vwtEW )9} Rhizoctonia solani AG-1(1A)Zt] A
FHHEA) 8% AEHATS dasAuAEALAH(KACO S AlFetu 4
ERTS AFAdeA ¢ ol AREsEATE T widFel AREH A=
potato dextrose agar(PDA)o]ar, 7z A&W U] wjYg2=s= 25Tol o
Meotal 55271 B2 &40l Bol 2AY = Wl P infestans(H 5, 1992)¢]
749 15T o] 3Tt

O:

Fl

bge Tt olF WxT=E

Fool 5l FEAS ¥ uET ¥ petri dish(@ 9
A& 3§y AASAY. 7

At Afo]=2E A7) 93] cork borer( 8mm)
& AR&sEa, A"e] &£ A9 hedel wYdE 755 HESH] colony

diameter= 2 =HW Yol AL AHNE =43 (Costilow, 1981).

!
Gt FE=Y 100l =75 3ml, 0.016M KsFe(CN)s 1ml, 0.01M FeCly/HCL 1
mWE &£3se] s T AL 1587 WX F stabilizer(HO: 1% gum

i

off

FZ Aol F HEHEHS Prussian blueW (Graham, 1992)0. 2 3 HhE =7

arabic: 85% phosphoric acid=3:1:1, v/v/v) bmlE F 7}
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=)
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2439t & A=TdFS gallic acid® o] &3t HEFZMES st gallic



AeAael7t aebs @4 ol AAst v AE A WEE dotn

71 98l A3 2 A (belt-transect) S o] &3] & Wl Ed3= F59 £ o
G AFE AESE A 1H AV = AZ2FA(Vicia angustibolia var.
segetilis K., N@=x(Erigeron annuus L.), RN (Euphorbia humifiisa
WILLD.) 5 7.7+15%&, 29 ZAo A= M U3 (H. ypochoeris radicata 1..),
E7ZE(Trifolium repens L.), ¥ (Silene gallica L.) & 7.7+2.1%, 3 ZA}
Tol M= MUdaFEX(H. radicata), W7V A% (Sonchus oleraceus L.), ™ (Imperata
cylindrica var. koenigii Retz.) & 3.7t0.6F0°] X3 = Zoz ZAIHAL, F
G A= 1H 2AR 17200, 28 A 1.8+0.3, 39 AR 074022 A
ZHAT A ETF HEF B Aae SHRATCHEBAR <1 AL
H H 28k Al sk e

u, 3 EAFTS 100%¥ =l M= Hadhs Ao 2AMEAT. e e

= @4 o] A HEFd e FdFS A= Aem BEYHAG
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B Number of plant species
-o- Plant species diversity

A B C

site

Fig. 1. The effect of Melilotus suaveolens density on the diversity of plant

species. A, outside area; B, border area; C, inside area.

The means with different letters are significantly different by DMRT at P=0.05.
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1) FEd0] Tolef P 4F
FE Tho WE A& Totd tja] ARG A3, o
F7bghel whet dizrel] wlaEl] welgo] Fadtlon Aol & (RGR)Y B
(MGT)ell A ztol & H AT
FEdo] A& wolo] mA= FFS AP Ay Adol&(RGR)S i
A=) E ebE 2 50%°F
FE a7 YEhy 100%0 A= 18.6% A astidth E5A], olgeet #ol
gt ZRAHIE S 25% s Rl A wt et A do] e oW 50%% Eoll A 5
T dolrt A gtk 53], @A o] A Eol v dAsHA A H
Atk WMEZ# 2= A FEo 25%% oA 46.8%, 50% %=l A 84.4%, 75%
= %o A= oty X gkdkth(Fig. 2, Table 1).
B dold =(MGT) = F=94¢ =7t S7Fgtel whel ol d57E oA
T AFEE Bk wiF e AN S 100%, WEIZEG A 75%, B,
olgrg]et go]l gl FHAH| B A E 25% 7 AN Wolrh H Tt wjFet A%
Au ks 100%6A4 2 7-7F dizFtel Hls] 1.3Y, 39¥c], WEIg~+= 25%,
50%% Z5E dojxlon 75%oAE woldrt FolH oy, EFESATL ol
Tt moldaE oyl #EA Ut E5A, olget gol1e

2e, 7EAHIE 2 25%09 A 37, 274, 539 ] Ao X tH(Fig. 3, Table 2).
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Fig. 2. Relative germination ratio(RGR) of receptor plants grown in Petri dishes with various concentrations of Melilotus

suaveolens aqueous extract.

A, Brassica campestris subsp. napus var. pekinensis; B, Bidens pilosa;, C, Festuca myuros;

D, Lolium multifforum;, E, Agrostis clavata var. nukabo, F, Amaranthus spinosus
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Table 1. Inhibitory effect of Melilotus suaveolens extract on the

germination of various plant species according to the

concentrations.
. . No. seeds germinated
Species Concentration (%)
(Mean + SE)
0 20.0£0.00a
Brassica campestris o5 19.3+0.94a
subsp. napus var. 50 18.7+1.25ab
pekinensis 75 18.0+0.00ab
100 14.3+3.86b
0 19.7+0.47a
25 20.0£0.00a
Bidens pilosa 50 19.7£0.47a
75 18.3+1.25ab
100 16.0+2.94b
0 14.0+1.63a
25 3.3+2.06b
Festuca myuros 50 0.0£0.00c
75 0.0+0.00c
100 0.0+0.00c
0 15.7+1.70a
25 2.7+1.89b
Lolium multiflorum 50 0.0£0.00c
75 0.0+0.00c
100 0.0+0.00c
0 15.0+3.74a
Agrostis clavata var. 25 6.7£047b
50 1.7£0.47¢c
nukabo 75 0.3+0.47¢
100 0.0+0.00c
0 9.0+3.74a
25 1.3£0.94b
Amaranthus spinosus 50 0.0+£0.00b
75 0.0+0.00b
100 0.0+0.00b

Means followed by the same letters are not significantly different by DMRT at P=0.05.
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Fig. 3. Effects of various concentrations of Melilotus suaveolens extract on mean germination time(MGT) of receptor plants.

The vertical bars on the figure indicate standard error(SE).
A, Brassica campestris subsp. napus var. pekinensis, B, Bidens pilosa, C, Festuca myuros;

D, Lolium multifforum; E, Agrostis clavata var. nukabo, ¥, Amaranthus spinosus
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Table 2. Mean germination time(day) of receptor plants in petri dishes

with different concentrations of Melilotus suaveolens extracts.

Species Concentration (%) Mean * SE(MGT)
0 1.4+0.14c
Brassica campestris o5 1.6+0.10¢
subsp. napus var. 50 2.3£0.51bc
pelinensis 75 3.2+0.77ab
100 3.7+0.20a
0 3.1+£0.30c
25 3.8£0.30bc
Bidens pilosa 50 4.9+0.11bc
75 5.4+0.98ab
100 7.0£1.44a
0 6.2+0.21b
25 9.9+1.95a
Festuca myuros 50 0.0£0.00c
75 0.0£0.00c
100 0.0£0.00c
0 7.9+0.57b
25 10.6+0.92a
Lolium multiflorum 50 0.0=0.00c
75 0.0£0.00c
100 0.0£0.00c
0 4.4+0.10ab
Agrostis clavata var. 25 6.8£0.50ab
50 9.8+1.43a
nukabo 7 5.047.07ab
100 0.0£0.00b
0 4.7£1.97b
25 1.0+0.408a
Amaranthus spinosus 50 0.0£0.00c
75 0.0£0.00c
100 0.0£0.00c

Means followed by the same letters are not significantly different by DMRT at P=0.05.
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2) F&90] FAE AFA AL G
bz

Fhlel we zzke] g

Egts 7HAHE
Aol olgrelet gholL
(Fig. 4, Table 3).

e A BE AEolA tixTtel Hla st F7ekel whel Aol
Aacte A4S B 25%olAHH EE A& dAsHA JAEow, b
= 87.2%, A=A E 82.6%, EFA] 94.36%, olge] et ghol1ek 97.7%,
Egt~ 68.8%, 7HAH & 87.8%°¢] A AT YA FEA = HME gk~
= AeE tiFEol 90%0l7del Al &o] WEstH(Fig. 5 Table 4).

FAHBATZFHRFR)S v, A=A RE, 54, olgE¢t 2holadhs
HMETZet2 7R &2ttt e] B9 A5 Ao dee Ayt vk A4
&S et AT kAR TS 25% A g Tl A 23% = F7Fst oot
50% A2 -FH 475% FHAasteE A3de Bdow, 100% A2 g-el A= 80.9%7F
A = Aot (Fig. 6, Table 5).
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Fig. 4. Effects of wvarious concentrations of AMelilotus suaveolens extracts on shoot growth of receptor plants grown in

various concentrations.

A, Brassica campestris subsp. napus var. pekinensis, B, Bidens pilosa, C, Festuca myuros;

D, Lolium multifforum; E, Agrostis clavata var. nukabo, ¥, Amaranthus spinosus
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Table 3. Inhibitory effect of Melilotus suaveolens extract on the development

of various plant species according to the concentrations.

seedling shoot(mm)

Species Concentration (%)
Mean = SE
0 39.9+3.24a
Brassica campestris 25 16.0+0.96b
subsp. napus var. 50 9.1+£3.33¢c
pekinensis 75 4.3+1.24cd
100 2.59+0.156d
0 76.51£2.08a
25 37.5+2.04b
Bidens pilosa 50 15.7+0.33c
75 13.1+1.56¢
100 11.7£2.24c
0 50.1+1.14a
25 17.4+12.35b
Festuca myuros 50 0.0£0.00c
75 0.0+0.00c
100 0.0+0.00c
0 62.3+3.41a
25 19.2+16.1b
Lolium multiflorum 50 0.0£0.00c
75 0.0+0.00c
100 0.0+0.00c
0 20.2£1.72a
Agrostis clavata var. 25 6.1+0.45b
50 2.8+1.55¢
nukabo 7 0.3+1.65d
100 0.0+0.00d
0 30.9£1.62a
25 8.8+6.51b
Amaranthus spinosus 50 0.0£0.00c
75 0.0£0.00c
100 0.0+0.00c

Means followed by the same letters are not significantly different by DMRT at P=0.05.
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Fig. 5. Effects of various concentrations of Melilotus suaveolens extracts on root growth of receptor plants grown in

various concentrations.

A, Brassica campestris subsp. napus var. pekinensis, B, Bidens pilosa, C, Festuca myuros;

D, Lolium multifforum; E, Agrostis clavata var. nukabo, ¥, Amaranthus spinosus
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Table 4. Inhibitory effect of Melilotus suaveolens extract on the development

of various plant species according to the concentrations.

seedling Root(mm)

Species Concentration (%)
Mean = SE

0 30.2+1.13a

Brassica campestris 25 39+101b
subsp. napus var. 50 1.1+£0.09¢
pekinensis 75 1.1+0.08¢c
100 1.0+0.00c

0 40.4+1.36a

25 7.1+0.71b

Bidens pilosa 50 2.7£0.23c
5 1.9+0.10c

100 1.1+0.02¢c

0 25.3+5.69a

25 1.4+0.31b

Festuca myuros 50 0.0+0.00b
75 0.0+0.00b

100 0.0+0.00b

0 43.4+5.69a

25 1.0+0.00b

Lolium multiflorum 50 0.0=0.00b
5 0.0+0.00b

100 0.0+0.00b

0 3.2+0.95a

Agrostis clavata var. 25 1.0+0.00b
50 1.0+0.00b

nukabo f 0.3+0.47b
100 0.0+0.00b

0 15.0£1.69a

25 1.8£1.31b

Amaranthus spinosus. 50 0.0+0.00b
5 0.0+0.00b

100 0.0+0.00b

Means followed by the same letters are not significantly different by DMRT at P=0.05.
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Fig. 6. Effects of various concentrations of Melilotus suaveolens extract on relative fresh weight ratio(RFR) of receptor

plants.

A, Brassica campestris subsp. napus var. pekinensis, B, Bidens pilosa, C, Festuca myuros;

D, Lolium multifforum; E, Agrostis clavata var. nukabo, ¥, Amaranthus spinosus
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Table 5. Weight(mg) of receptor plants in petri dishes with different

concentrations of Melilotus suaveolens extracts.

seedling fresh weight

Species Concentration (%)
Mean + SE
0 0.969+0.047a
Brassica campestris o5 0.792+0.113a
subsp. napus var. 50 0.425+0.135b
pekinensis 75 0.233+0.012¢
100 0.141+0.039¢
0 0.411+0.011a
25 0.421+0.039a
Bidens pilosa 50 0.216+0.003b
75 0.127+0.051c
100 0.079+0.040c
0 0.074+0.015a
25 0.026+0.020b
Festuca myuros 50 0.000+0.000c
75 0.000£0.000c
100 0.000+0.000c
0 0.240+0.061a
25 0.032+0.024b
Lolium multiflorum 50 0.000+0.000b
5 0.000+0.000b
100 0.000=0.000b
0 0.012+0.002a
Agrostis clavata var. 25 0.0060.002b
50 0.002+0.001c
nukabo 75 0.0010.001c
100 0.000+0.000c
0 0.026+0.017a
25 0.003+0.002b
Amaranthus spinosus 50 0.000£0.000b
75 0.000+0.000b
100 0.000+0.000b

Means followed by the same letters are not significantly different by DMRT at P=0.05.
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Fig. 7. Development of seedling root hairs with different concentrations of Melilotus suaveolens extracts.

Root hairs did not develop at 50, 75, 10096 of M. suaveolens extracts for C, D, E and F.

A, Brassica campestris subsp. napus var. pekinensis, B, Bidens pilosa, C, Festuca myuros;

D, Lolium multiflorum; E, Agrostis clavata var. nukabo;

F, Amaranthus spinosus
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4) FE %o AFAF WX G
FEdo gigt AEo] AFGANE w7t FHEel weh gzl wls A -
A &0l Aol Aol AAHE AFAHS DA vl AFRA FS gz
Foll mlal FE 100%F = AE 389%7F JAHA L SAEAEEE 61.6%,
E5A 31.1%, olget glolels 80.2%, WMEIELA 624%, 7HAIHIE 60.2%
7 A A tH(Fig. 13, Table 7). ¥ A3k 79 ol Hls]
100%-5 ol Al vl 3 62.5%, S AFEANRbE 73.2%, E5A1 37.2%, olgE <t
ek 722%, MEZER 61.2%, 7HAHIE 93.8%7F AT 53] EEAIQ
B e AERY A4S HAaRs Bt uepA iR AES AUt A
Brt &0 e wztstA WS Hol: AoE yEhyka A8 Fo ual
Az o2 A zolE HolE Ao ® 2ALE Y tHFig. 14, Table 8).

FHABA T FRFR) = wiF, SA=AvEE, S5, o2t dheolaehs,

2 AT SR S e S 25%F ol A 69.8% 5 A Astthrh 50%
FET 62%7F FHashe] 25% g el wste] FUlehs AoR ZAESIoH, T
5% F A Fashs AFE BwAdon, 100%EEoAE 81.8%7F A F At
Ty AR NS Y] 25%~100%F Rl BAE fFod-E eldrh (Fig.
15, Table 9).
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Fig. 8. Relative elongation ratio of receptor plants grown in pots with various concentrations of Melilotus suaveolens

extract.

A, Brassica campestris subsp. napus var. pekinensis; B, Bidens pilosa; C, Festuca myuros;

D, Lolium multifforum;, E, Agrostis clavata var. nukabo, F, Amaranthus spinosus
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Table 6. Inhibitory effect of Melilotus suaveolens extract on the development

of various plant species according to the concentrations.

Receptor plants shoot(mm)

Species Concentration (26)

Mean = SE

0 131.2+05.85a

Brassica campestris 95 102.7£13.96b
subsp. napus var. 50 95.3£06.27bc
pekinensis 75 92.1+05.06bc
100 80.2£01.71c

0 148.0£16.33a

25 112.5+07.92b

Bidens pilosa 50 87.5+£02.46¢
5 62.7£07.04d

100 56.9+02.60d

0 133.9£04.05a

25 97.7+09.28b

Festuca myuros 50 102.2+06.74b
75 87.6£10.74b

100 92.3£00.62b

0 143.3£16.91a

25 68.6+15.44b

Lolium multiflorum 50 79.3+06.12b
75 68.5£20.88b

100 28.4+40.16b

0 114.5£10.46a

Agrostis clavata var. 25 55.3+08.04b
50 50.3+01.46b

nukabo f 45.7+08.29h
100 43.1£05.47b

0 36.6£09.81a

25 24.9+04.34b

Amaranthus spinosus 50 19.9+01.70b
75 15.6+02.41b

100 14.6+00.28b

Means followed by the same letters are not significantly different by DMRT at P=0.05.
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Fig. 9. Relative elongation ratio of receptor plants grown in pots with various concentrations of Melilotus suaveolens

extract.

A, Brassica campestris subsp. napus var. pekinensis; B, Bidens pilosa; C, Festuca myuros;

D, Lolium multifforum;, E, Agrostis clavata var. nukabo, ¥, Amaranthus spinosus
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Table 7. Inhibitory effect of Melilotus suaveolens extract on the development

of various plant species according to the concentrations.

Receptor plants root(mm)

Species Concentration (%)

Mean = SE

0 163.3+12.13a

Brassica campestris 25 111.8426.73b

subsp. napus var. 50 51.7£09.99¢
pekinensis 75 77.9+13.34bc

100 54.8+07.21c

0 252.3+21.52a

25 100.3+8.13b

Bidens pilosa 50 95.6£29.57b

5 51.7+07.45b

100 67.7+32.44b

0 135.5+04.46a

25 95.5£32.29b

Festuca myuros 50 83.4£10.37b

75 72.4%53.45b

100 85.1£03.92b

0 145.1+14.76a

25 61.2+23.70b

Lolium multiflorum 50 45.0+09.66b

5 50.5+14.71b

100 40.3+57.04b

0 54.9+04.60a

Agrostis clavata var. 25 45.8+13.11b

50 31.1+06.13b

nukabo /G 26.9+04.11b

100 21.3£02.04b

0 145.9+20.15a

25 50.1+£22.88b

Amaranthus spinosus 50 20.7£06.29b

5 14.1+04.22b

100 9.1+00.41b

Means followed by the same letters are not significantly different by DMRT at P=0.05.
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Fig. 10. Effects of various concentrations of Melilotus suaveolens extract on relative fresh weight ratio(RFR) of receptor

plants.

A, Brassica campestris subsp. napus var. pekinensis; B, Bidens pilosa ; C, Festuca myuros;

D, Lolium multiforum;, E, Agrostis clavata var. nukabo, F, Amaranthus spinosus
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Table 8  Weight(mg) of receptor plants in pots with different

concentrations of Melilotus suaveolens extracts.

) . Receptor plants
Species Concentration (%)

Mean =+ SE

0 29.32+3.756a

Brassica campestris o5 12.16+2.223h
subsp. napus var. 50 7.78%1.114bc
pekinensis 75 6.63+2.157¢
100 3.32+0.345¢

0 5.01+0.821a
25 1.52+0.913ab

Bidens pilosa 50 1.91+0.234b
75 1.15+0.224c¢

100 0.91+£0.152¢

0 0.58+0.025a

25 0.46£0.101b
Festuca myuros 50 0.36+0.048bc
75 0.22+0.036bc

100 0.18+0.033c

0 0.52£0.106a

25 0.27£0.122b
Lolium multiflorum 50 0.24+0.106bc
75 0.12£0.005bc

100 0.04£0.052¢

0 0.36+0.031a

Agrostis clavata var. 25 0.17+0.037b
50 0.09+£0.037¢c
nukabo 75 0.04+0.005¢d
100 0.01£0.005d

0 0.59+0.301a

25 0.31£0.12ab

Amaranthus spinosus 50 0.14+0.033b
75 0.06+0.019b

100 0.04+0.009b

Means followed by the same letters are not significantly different by DMRT at P=0.05.
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cingulatai, P. capsici, Rhizoctonia solani AG-1(1A)dM+= 100%°l A 247+
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Fig. 11. Colony diameter of fungi taxa grown in PDA medium with various concentrations of Melilotus suaveolens

extracts.

Means followed the same letters are not significantly different by DMRT at P=0.05.
A, Alternaria brassica, B, Colletotrichum gloeosporioides, C, Glomerella cingulata, D, Phytophthora infestans;

E, Phytophthora capsici; F, Pythium graminicola, G, Pythium vanterpolil, H, Rhizoctonia solani AG-1(1A)
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