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Screening of Herbicidal Activity from Aqueous Extracts of
Coronopus didymus

Kim, Tae-Keun - Song, Jin—Young - Kang, Jeong-Hwan -
Yang, Young-Hoan - Kim, Hyoun-Chol - Song, Chang-Khil

This study was carried out to allelopathic effects of aqueous extracts on Coronopus
didymus in order to investigate the competitive dominant in plant ecosystem and
possibility application in natural herbicide. Number of species and species diversity
for close to patch of C. didymus was decreased gradually site #1 (7, 1.76), site #2
(5, 1.34) and site #3 (5, 1.25). It was generally decreased the relative germination
ratio (r=-0.731, p<0.01), the mean germination time, the relative elongation ratio
(r=-571, p<0.01, r=-0.730, p<0.01), the relative fresh weight (r=-0.743, p<0.01),
development of root hairs of receptor plants by concentration of the aqueous
extracts from C. didymu. But they were different from the growing regions, the
kind of receptor plants and the treatment of the aqueous extracts. Especially, it
was differently effected among growing regions that inhibited more radicle than
shoot by the aqueous extracts concentration of C. didymus. Total phenolic com-
pound in the aqueous extracts of C. didymus analyzed about 23.0+1.1 mg/g. Total
phenolic compounds of soil in survey area was increased gradually site #1 (0.072
+0.002 mg/g), site #2 (0.082 +0.003mg/g) and site #3 (0.092 £ 0.004 mg/g). We
think that the aqueous extracts of C. didymu showed allelopathic effects on other
plants. Therefore, C. didymu hold the competitive dominant of plant ecosystem in
Jeju Island and possibility application of natural herbicide.
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I. M =

H AAS ] o3 HEstd =9 APAFTE FFotaL, ST wHH FEL EAF
g o8 AstAEo] ALHOE o|YHI Ut o] 59 EEE BH I 287/
o] Ex3lal o] Il BEXEsE 2 EU4,60208F )0 oF 6%S A3t AtkKang et
al., 2003; Koh et al., 2003). A - A2 EFAHE Hole AF=E A= Holgte B4
I @A Agld AEAE 7H o2 St AedE 7HAAL e 1673 1,990 7o)
Aaekal Qlom 1 373 205 /o] A =l &kl Sl RES= ASHE T oF
71%7} H3E3F3L ATHYang, 2007; Ko et al., 1999).

A2 Eo] A= AT Aol 9ol A= olfre FH2 Hotxd, e Al
5—7—/‘3, =2 3HAE 53 2 EZ A EZ (biological active substance)? allelochemicalsZH=

A4S At A8 7HA BE714S Fa FHAIG WEAIZI o E AEou

A2 E o] T tote} Ao YIS F7] W olTHADer et al., 1991; Given, 1994; Duke,
1986). WEkA A2 E2] thH-E-0] allelochemicalsE 3 o] EFAE2| FA| wole} A
e JAste 259 F9S SR HA MATE SVHAA Avd s s
A EA T2 EAS HATKLee et al., 1997). 15 N&Z(Erigeron annuus), "&Z(Erigeron
canadensis), Ble(Amaranthus mangostanus), SN A E(Ambrosia artemisiifolia var. elatior), =7
E(Trifolium repens) 5= $-2uet AA21E 2T} phenolic compoundsE 33| 3o =2
A FHAEO] drotel fFr AR ofuEl A EA Ao AGAA, BT 3
doll oigk Blo] 28-S = allelochemicals”} $Ha-3F 3l Al E72he] A3 Hol, &
o] Ak 5ol #odcH(Kim and Chang, 1998; Kim and Kim, 2001; Kim and Lee, 1996). ©]*]
4 allelochemicals®ll 2]gF Ays}etz Ja2g AALS Lo Z 3914 (allelopathy)2} FHTHKim
and Lee, 1996). ZAH = allelopathys T 2| =AY E| 31812Ql SHRIO R oq?ﬁﬁ AT
2 ol A 2 E 7242 Y3 (CODEX)N M AAT “§7]2Ee] Aak 7, B, 4% 5o
#3F Codex 7Fol=hel”S B FxwAo] Qo] §713H43 AxA AHES F
ow, A&, vAE 59 fUlE BT FEoA FAd AATE 83t Ja ¥E =
Aol tigk #AA o] ZolH o ZH 21 E 9] allelochemicalsE ©] 83 X137 A= A3t
B2 A AYgHT ok wepA B AFE A=) A o)(Coronopus didymus
(L.) Sm.)¢] allelopathy &35 FASH| o] WAool 84 FEHo] el E9] Wols}
e A e A HAAAZA g Adst ke 7|2 A s A AT =

SESI!
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1) ZARKA & A7

WG ON(C. didymus) T2 St 82 WMstE dolr 7] 93 20141d 5L HFE] 2015 8
A7A AFEEAAE AAZA A5 dded Ex3te= @AYol #2hs gde=E 4
ZAHE AT

2) At 52|

WAlgo] ke AAste] Ax 2 M (belt- transect) &= HA Y oI7} FESHA] S StollA
B 100% =7} Bole= WR7HA] W T (1x1 m) Well £328h= 22| 2= Sk 7MAls
ZAIR o olnf ZAME AEE 7FA| AL Shannom-Wiener(1963)%] H'=-2% (n-/N)ln(n-/N) &
< o] &st T YA AFE AESATE AVIA ni= A Fo JHAl, N #EE F
MAFE olment. 1gjar HAjgole] Bzl mg Efe F s Wt} sk
Aol Wzlele] #A TS Lolrr] 98] SPSS PCT 57| packageE ©]&3te] £33

> ot ez

1) SOH & 22X ASE
AN Yol & MAZA A5 LulolA 20153 6Ll AFH I 3] A2 E(donor plant)Z
Astal, 7YX E(Admaranthus spinosus), WS-(Brassica campestris subsp. napus var. pekinensis),

NS E7E(Trifolium incarnatum), =7\ V85 (Bidens bipinnata), 8273 = (Vicia villosa),

A7 o|(Plantago asiatica), &5 M(Festuca myuros), WMEI2}2~(Agrostis palustris)S 83|
2] E(receptor plant)Z2 F3tH oM, o] TA= APsr] Hdel A-AIAY FHAFAA
Aste] A Fao Bpste] A8

2) TS FEN FH|

WAgole] 84 FEAL SAA A2 AxE st AEF 100 g3 1,000
nl e FFTE o] A20A 2443t Tt WA F AHste] ALESHAT AHE FE
< 100%E 3t F/HTE 75%, 50%, 25%= 3]Aste] A& vHEo] Aol AHE3%
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I, 2T 24413 Aol WolE SRTE ARSI A E e ARESHAT

5o gk F&A A= Yol 4P 33 MRAUPCRE $
‘}5151 Petri dish (@ 9 cm)oll F&A A= TAE BT HE o= 2084 shFsto] AAst
o). 84 &9 Audol-&(Relative Germination Ratio, RGR), ¥ 7%} 4=(Mean Ger-
mination Time, MGT)9} F2l&2] A 4H, X3l do)4l7-E(Relative Elongation Ratio,
RER), A A &-(Relative Fresh weight Ratio, RFR) 52 3% 6~15¢ Fol ol wpeg} 2~5
cm fr2Eo] AAEIE wf o]& st 4MEst on, Fetan A st A WAool S
= Fro BE F&AAE g IS BESATHKIL 1988; Scott et al., 1984).

SXAFE AL o ZA Q] dlolss
MGT = ( ] ST ]'_E;!; }\]’oa = }‘I‘)
< EO]"T
A& ZLo] nuloll=
RGR = én?*’] = ]'T % 100
EESCIERES
Né‘j ° E-EL/‘\_]ZI-
RER — A9 #é &(mm) 100
o z7-2] 1417 (mm)

__ AuT A%e
R TaET e AR 100

4) EZ 3 2 FEHMY T WY 24

Wajgo] o] g E¢H 848 FEAY F =T FS Prussian blue'H (Graham,
1992)°.2 33] ¥HE ZA3R 3, ES WAlgole 84 FEH 100 ol S/ 3 nl,
0.01 M FeC13/Ol N HCL 1 ml, 0.016 M KsFe(CN)s 1 ml-& E3te] &3k 3 2 2olA 15
7 WA 3 stabilizer (H,O : 1% gum arabic : 85% phosphoric acid =3:1:1, v/v/v) 5ml & 7}
gk 3 700 nmol A FFEE SHAT. F A=THFS gallic acidE ©] &3] HAFFAS
Z}AJBFAL gallic acidoll Uigh GO 2 4kl AT

=
my
H

.E
kI
flist

L Aol 22 o) Sy 24

WA ol R3] whE shA o] WstE dotrr] flal A4 A (belt-transect)S ©]-§
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Hol w2} 3}8HEZ (allelochemicals

G, 252 AMAAE FFE Nl ,

T AE T 5/ sEEA S ALt F9 ol WEste] A4A]
R

E A=A ANA AZHAQD £ - FalsiAl 2H8-3THRice, 1984).
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Fig. 1. Various number of species and species diversity index.

Dsite #1, outside area patch of Coronopus didymu; site #2, border area patch of
Coronopus didymu;, site #3, inside area patch of Coronopus didymu.

2. 84 FEUolA o] Holuy

Walgolel =84 FEY Fx0 g F8AX = Lot el AR A3}, tiRE
TEANES F S7hel et tzxgtoll Hs] Wobso] =abH o' ZHaA(r=-0.731, p
&

o] FFell wer Zhzte] grpdobgol A Xfolg Ry
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25% ol dHE = 23 wolER] dton BZAFYEE 50% ©1, wiFet FAHE 50%
o, EFANE 75% olHE oyt HA| gouth BiH JETEZE, T/jvvE, IEZ
g AT ol Hq o} gzl HlE] 100% X TolA 50% olshe] o}
&2 HAtHFig. 2). Bae 5(2003) & YA = 9 84 FEYo| 753
ol g 7] F21E S A A 784 A Eo] 22 F-8-<%(Hibiscus) YA}
A 584 FE2d tis) Dol A AtolE HRAtha gt WAjgole] 84 F
T3 22 I (Gramineae)?! SEA S HEIZ20 Tid] 58 AE OE oA
9] Aol & Holil, F¥Leguminosae)?! ETEZEH dAF P o UEiAE A=
AA| AEe] AolE HATH

Hodold s WolslEd 285 AR FEI F7Hgel we) @olrh ZojA=
Aoz FAHNT S5 A izl 740 100% A e Tl M= 10.042
oF 27%U0] LojH I AYSFEHE oF 3Y, SRS S ¢F 0.5Y0] RojX RHog HA
%] A TH(Table 1).
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Fig. 2. Relative germination ratio of receptor plants grown in petri dishes with various
concentrations of C. didymus aqueous extracts

) Means separation within columns by Duncan’s multiple range test, p=0.05.

D AS, Amaranthus spinosus; AB, Brassica campestris subsp. napus var. pekinensis; TI, Trifolium
incarnatum; BB, Bidens bipinnata, VV, Vicia villosa; PA, Plantago asiatica, FM, Festuca myuros;
AP, Agrostis palustris.

Asterisk (*) indicates no germination.
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Table 1. Effects of various concentrations of C. didymus agueous extracts on mean ger-
mination time (MGT) of receptor plants

Mean germination time (Days)
Concentration

ASV BC TI 'A% BB PA FM AP
Cont. 1.3 1.7 2.6 4.7 2.5 6.4 6.5 7.4
25% -k 2.9 33 9.1 2.2 8.5 10.0 6.9
50% - 6.4 3.5 - 3.1 8.3 10.6 6.7
75% - - 5.0 - 42 - 9.2 8.5
100% - - 5.5 - 3.0 - - 10.0

D AS, Amaranthus spinosus; AB, Brassica campestris subsp. napus var. pekinensis; TI, Trifolium incarnatum; BB,
Bidens bipinnata; VV, Vicia villosa; PA, Plantago asiatica; FM, Festuca myuros; AP, Agrostis palustris.
Asterisk (*) indicates no germination.

3. #&A FEYelA FAE AH

WAgole] 84 FEHA F21E] 7| HE AFE B4 A gRE FEANE
o] AdE(1=-0.571, p<0.01), A3HF2] Fo](r=0.730, p<0.01)2} A F(1=-0.743, p<0.01)
S gz Hl8 BE A TolA w57t SU1eel met A EeE S Bt 84
FEN] FE JUtol| E XGE AL B JETEZEQ A9 vzl vl8)] 25%
2] ol A 50.3%, 50% A E]TollA 80.4%, 75% A ETolA 91.5%, 100% & TFollA+=
85.0%7F o] JA Ao, EZH2 A9 2T vla] 25% e FAlA 26.1%,
50% ATl A 27.1%, 75% BTl A 19.9%, 100% 2ol A= 13.9% A o] 714
Ao 2 ZAE A th(Fig. 3). Aty A AEZTE7ER] A$ 270l &) 25% 2]+
ol A 92.1%, 50% A2 T-olA 89.3%, 75% A e T4 91.0%, 100% A 2T-olA= 95.0%7F
Aol AAZE HAa MEZH2R] AFE DAY T oF 50% o] Fadtes Zo=
EFtTHFig. 4). €9 Kim 5(2011)3 Kang 5(2008)2 s EQ1 FE7u|71A], 7HAR &
o] 84 FEHo] FAE vAE TS ZAEIN e 7848 FEHY T2 FUT
ghol| whe} A 3HE7E A FRET A jEE-S HRltka Bkt o)A HEE F
B &43 allelochemicals7} -]l =215 o] AT R Go] XA HA] AYAo] A= AHo|gt
I E g el 2 A Aas dAjdold F8AFEA 0] w27t S et A
B} 257 @A AGA FFAHS RITHKIm et al,, 1995). WekA WA gole 84

= A A= FFE TEA A= TR FAES 7] et A9
Aot AskE ] BEAER] T84 FEY gE

FEHo] F
=2 Hol= Ao g A ATKFig. 5).
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Fig. 3. Effects of various concentrations of C. didymus agqueous extracts on shoot grown
(% of control, RER) of receptor plants.

Y Means separation within columns by Duncan’s multiple range test, p=0.05.

DAS, Amaranthus spinosus; AB, Brassica campestris subsp. napus var. pekinensis; TI, Trifolium
incarnatum; BB, Bidens bipinnata; VV, Vicia villosa; PA, Plantago asiatica; FM, Festuca myuros;
AP, Agrostis palustris.

Asterisk (*) indicates no germination.
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Fig. 4. Effects of various concentrations of C. didymus aqueous extracts on root grown (%
of control, RER) of receptor plants.

Y Means separation within columns by Duncan's multiple range test, p=0.05.

D AS, Amaranthus spinosus, AB, Brassica campestris subsp. napus var. pekinensis; TI, Trifolium
incarnatum; BB, Bidens bipinnata; VV, Vicia villosa; PA, Plantago asiatica; FM, Festuca myuros; AP,
Agrostis palustris.

Asterisk (*) indicates no germination.
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Fig. b. Effects of various concentrations of C. didymus aqueous extracts on fresh weight
(% of control, RFR) of receptor plants.

Y Means separation within columns by Duncan’s multiple range test, p=0.05.

D AS, Amaranthus spinosus; AB, Brassica campestris subsp. napus var. pekinensis; TI, Trifolium
incarnatum; BB, Bidens bipinnata; VV, Vicia villosa; PA, Plantago asiatica; FM, Festuca myuros;
AP, Agrostis palustris.

Asterisk (*) indicates no germination.

4. &4 FEH A ey g
BEde AEAY FYE, FIERF, TS FTE G9ete 7o, WAool 4
|4 F=2Y 5o E FA =9 HEdE EEE BY 7 FEANE Tl wet 9A A
S HEARN w571 S wet Bejde] o), oA Hed e ) JAH=
AL AT & glow, WolE 3HA X3 %E% Beds glskA] XstAthFig. 6).
Parthenium® &4 FZ2H L S84 &E2] Y-S A5l (Mersie and Singh, 1987)
TEAAFEY Y T wet R A AE & TS FHE HIil(Heisey, 1990;

Hazeborek et al., 1989; Pardates and Dingal, 1988)9} & X3l AT}, wpelrx] =844 Eo] EF
of 27| ojgda 2Zo] Artsirets Helo] o] Hlofste] F&F, YU
3H7] olE Y] AR B2 dEFS S AoE FAuHEY,

o]ﬂ
tlo
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Fig. 6. Development of receptor plants root hairs with different concentrations of C. didymus
extracts.
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D' AS, Amaranthus spinosus; AB, Brassica campestris subsp. napus var. pekinensis; TI, Trifolium
incarnatum; BB, Bidens bipinnata; VV, Vicia villosa; PA, Plantago asiatica; FM, Festuca myuros; AP,
Agrostis palustris.

Asterisk (*) indicates no germination.

5. 84 240 % dE 3

]

AEA Ho HE JFEES YA Z acid AlE°|H shikimic acid FZE E3] A
Hol YRZ HEF s FEAEZDO)H(Duke, 1986) ©]A 0] THE 2 Eof 2H83lA FHE=
WAool 249 F HsdFs S5t AAEole & dls TS 23.041.1 mg/gE
EAEEY o= B oA &<l 7FAHIE(59.3£1.5 mg/g), £%3(59.9£0.8 mg/g), BEo]
£(77.5£2.5 mg/g), A-5H2](89.6+7.1 mg/g) BTt R FAE HYTHKim et al., 2007). ©]°ll
e HAgo] 2o ©E EF W T iﬂlifﬂ%‘% A% Ao 7 RAYR) 1M =
AR 78 0.07240.002 me/g, =t Wl - 2159 HAA AR 2% ZAME= 0.082+0.003 mg/g,
T YRR 3% FATE 0.092£0.004 mg/gE WAl o] el 24 45 EY U
F el %—7%‘}%11:}.

o] FAAME F s FFS FEANEY ol 4
3 gk a2y dapgole e E| vl F HE dEd v
ol= AL WAool 9] allelochemicals % 32l #HE383tEo] 2
o olsf M=ol 3 W Bl nEA3} ez ESAY E}% =43 7%‘%'3}04 e}
ET dial o, 25 A 5 AR O dFs = o= FaHn o)e e

)}
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Fol F7lEdEorlA M AxA= &8 770

& FAE AR 5 2ASATH

Wajgo] et i”di%—?% I ZARHTE, 1.76), 28 ZARTH(SE, 1.34), 3 ZAR(S

25) €02 FPFF, T I Aadte AFS Bk Aol 84 =
1=}

A 2 &2 AtdolE(r=0.731, p<0.01), HFZo}7]

Zr, AR AE(1=-0.571, p<0.01, r=-730, p<0.01), AEN YA ZFH(r=-0.743, p<0.01), P& &
g Sol adhe AFS Ho|a 247 £ 8A AEd wet ot AR AE BAth &
A e A T2 AAY A= AE HolzH T84 A& AYFRY A
7 WAgol o] F8AFEHol el A Aol 1 AR AU WAgold
FEAFZY I F HAE FFS 23.0£1.]1 mg/gl B EAHUAT ZAA Y EF Y
% dAE e 1 ZAFH0.072+0.002 mg/g), 2 ZAFTH0.082+0.003 mg/g), 3 FAE

(0.092+0.004 mg/g) +=O. & Z71EE= A BHYTh

o5 Ane FHHE WAdole A g e AT o} LA BHE e
e g 338 So] 43 U BEoFo g uEsle] sl ol wol 2 A Sof
e 27 mEo] AMH £9=2 Hatw gon, AARZAEA] T AL AT
e Aoz Bdn
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