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Allelopathic Effects of Amaranthus spinosus L. for
Improvement of Natural Herbicide

Kang, Jeong-Hwan - Kim, Hyoun-Chol - Song, Jin-Young - Woo, Seong-Bae -
Kim, Tae-Keun - Kang, Jin-Yong - Ha, Young-Sam - Song, Chang-Khil

This study was carried out to germination characteristics by temperature conditions
and allelopathic effects of aqueous extracts on Amaranthus spinosus L. in order to
investigate the competitive dominant in plant ecosystem and possibility application
of natural herbicide. A. spinosus L. sprouted after 24 hour from seeding in 30~4
5C treatment. The germination ratio of A. spinosus L. was the highest estimated
at 63.3(x2.9)% in 40°C treatment, followed by 33.3(x2.9)% in 35C, 1.7(x2.9)% in
30C and 5.0(x0.0)% in 45°C treatment. It was generally decreased the Relative
Germination Ratio(RGR), the Relative Elongation Ratio(RER), the Relative Fresh
weight Ratio(RFR) of receptor plants by the aqueous extracts of concentration of
A. spinosus L. but it was differently inhibited the kind of receptor plant species.
And it was different effected among growing regions that aqueous extracts of
concentration of A. spinosus L. inhibited more root than shoot. The total phenolic
compounds content of A. spinosus L. was decreased gradually middle, first and last
of growth stage, and gradually decreased to leaves, roots and stems. We think that
A. spinosus L. appeared high germination ratio at a short period and showed
allelopathic effects on other plants. Therefore A. spinosus. L. hold the competitive
dominant of plant ecosystem in Jeju Island and possibility application of natural
herbicide.
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A ES 71 wgF7tel IZre] hefj7E WA HA o524 e BoEF o
TS0 "tk oldE AFAEL AEE AAAE FGRF | Qo Fye otz F
2ol o3k A, Jiste] A&, =2 884
£ ApAEkL AL A= F A%, AeaEy A Hol, S,
A= 23+ thARHEQL allelochemicalse] o3 ko] = th(Aber et al., 1991; Given 1994; Rice,
1984; Kil and Yim, 1983; Hussain et al., 1991). Allelochemicals= LHH2 o 2 2 &7t 2] %]
£ A ol AEAV wEHe AEAYSHAERDAZ ZHTA digh Hotet A,
EY AE A Fol 4TS Fol A= F4 Hol, A=9 At Foll #ost=
ol ol g Aesty Jaz8-S delZdAl(allelopathy)et ot AZFAEo] EXX| A=
durH o7 AAE W7 YA Yehu=t o= #3k2= 9] allelochemicals7} #1444
5o Fx} wolel S A s g tH(Duke, 1986). A3 E 5 53] 7l Z(Erigeron annuus),
w2 (Erigeron canadensis), Hl&-(Amaranthus mangostanus), = 2] & (Ambrosia artemisiifolia var.
elatior), ZZ W (Trifolium repens) 5 FHAE AFS JASt= dHZHA] dFS o
7le EAS st A o7 4#x ItkChou and Waller, 1987; 7, 1993; Rice,
1984). = A ES AT FF A= £ 2 v7EF T FekEo] S
B A ES A A A s 55 Azt tig A= mRIgh Aol
S uetel] BES = AFAELS F 287502 19952 A|FEo| E¥E3lar Qo Ao
A=ds 7ML e AFEAdA Y A E FdS o
S of7] Al AL = o EtH(Sherly, 2000; Tokarska-
Gzik, 2001; 31 5, 2003; <, 2007). 7(2006)2 A|F=ol|A] &t B X&Ad0] a1 A E]H o)
U 33507 ogdgs = JhsAo]l B8 FelaF g 7FAHE(Amaranthus-spinosus L.),
78] 7}A](Solanum carolinense), 4] %F&& 2 (Hypchoeyis radicata L.) 522 235t St}
1 F 7HHIES FAlFELRE Be olfe Y 2AES st o] EEel A
2 719 @33 JHAl 3 235,000 9 ThF TAF YA, 35C o el M9 w2 EokE, -
AR, FAe] 21 AA71ZF 55 7HAAL 7] wWiEo]th(LeRoy et al. 1977; ¥, 2003; Z,

oL‘E_ 7}-1
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I. A= 3 gk
1. 59 JIAH|E9] Fols FAL

3} e=g olry] 98] 2006 9URE 109714 AFEEAA =

F2A FAF AEstATE A A 2o 48 HF 02 2084

=2 25y zhzbe] A{AH20C, 25T, 30T, 35T, 40T, 45TC)0l Eo] ¥

HLO}’“E ZAVEP oW o]S o]&3ke] Wrol-g-(Percent of Germination, PG), oA <4=(Gemi-
£ A&

sgon, 4ge 33wk AAshanh

N(Z &)

- x 100
S(FA1F A1)

S(Ti A T AL SN 2AFG Y o)
S(FAIEA)

ol A5Gl =

2. 7WNHIE<) Allelopathy &3}

o] 2242 o] AL 24A7F FoF ¥x|3 T oJ3}E} Gt 3" FEAS
100% =2 3t ZFFE 75%, 50%, 25%2 3| Aste] SRS wrSo] A3 4 ALL359 1,
2T SFFE AHESY uAE THEo] ARSIt

ol SAIZ
= ‘IT-!E (=X=]

2) T8d F=A X0l 2§t Lot

TR ES AFEEAA T oAl EHA FodlA] 20061 1020 AFH3 FAA A=
(Donor plant)2 g3tar, P ZW(Trifolium incarnatum), -3l (Brassica campestris subsp.
napus var. nippo-oleifera), Wl E12}2~(Agrostis stolonifera ssp. palustris), =7]H]v}=(Bidens

bipinnata), &= (Trifolium repens), 2}~ (Astragalus sinicus), A5=7112}2](Medicago sativa),
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vl 3~(Brassica campestris subsp. napus var. pekinensis), X 2]Z(Lolium multiflorum), 7}A]H]
E(Amaranthus spinosus)S =84 2] E(Receptor plant)Z A3om, 0|5 Fx& AH3HA
G FEANA Fste] A il Bykshel AbgstgTh

(1) &4 FEdoA ] Told

ZHAEIES] e FE2H o et FEA A5 Wol A3 33 RiEAPO R &)
WAL Petri dish(Z]73 9cm)ol] +8A &S] TAE AT 1HH 02 2094 gdte] AA
st th 84 AE9] Aol (Relative Germination Ratio, RGR), 1o}2|<=(Gemination
Index, GI), 3o} <=(Mean Germination Time, MGT)S} §-21&E2] A+, A|5}H2] Aol
2178 (Relative Elongation Ratio, RER), JthAJ Al &(Relative Fresh weight Ratio, RFR) 5-&
9F 6~10Y Foll Foll we} 2~5em fr2lEo] AFEHAS wlf o]& T3t A=At (=
o} Z, 1986).

-

AT ol

ool &(RGR) = o el x 100
o 4 ey - ZMARFE ?5]—’2{; _)ZLA}%OE] o}
B oA S(MGT) = (T A% % i,\:\(gjlz);’;lifl:f_}\}%% Hol<r)
AYAAERR) = HEIT el A ) X 100

2] A Hg)

3 F8Y FEUM M

FEE (D 12cm, 500ml)oll i % E (Peat Moss 25%, Cocopeat 40%, Ee}o]E 15%, Bv]F-e}o]
E 10%, Al 2to]E 10%) oF 450ml ¥ th5 7 =4 7 HIE 784 FEHES oF 150
nl A% ¥ F&A HES oA & 24A%t vith 84 F= 50m AS AFSHA AL,
-l (Brassica campestris subsp. napus var. nippooleifera), 7H%%(Erigeron annuus), & 739]
(Plantago asiatica), A= &= (Hypocheris radicata), 3t]+=(Lamium amplexicaule)S 48
A HEZ Ao, 584 A= & <o) usts w 4 w5 LEo| o5t 30
F g3tk olu) 2d-(shoot) e} A5kH-(root) 2] o], A FS SHsH, 1 ARE
2ol et N AFE(RER), G A FHRFR) 22 bl o
A&kt
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441 34-E(RER)

A2 79 AAH0)
EESEREETT)

F ) A Al -&-(RFR)

4) MEAZOf ME FE 7IAEHISS § miz 2ETAL

AFSEAAE 5 FoteldA A7 7HRES 527, A557], 45272
throl A7 A3 9T SAGNA o 30d ol Ax A7 & e, 27), doz
Fol B ¥ 1F 1009 1,000ml o] FHol] dFAEE AoH, T ds FEFS
Prussian blue 2.2 =743} tHGraham, 1992). =3+ 7FAIH]E 100ul o] 7<= 3ml, 0.01
M FeCl3/0.IN HCL 1ml, 0.016M KiFe(CN)s 1mlS &3tsle] kst & ALoa] 1587F W
=] & Stabilizer(H20 : 1% gum arabic : 85% phosphoric acid =3:1:1, viviv) 5mlS H7}5 &
700 A FFEE SASIATE F HEsFHFS gallic acidg |83t HFFHAS A3

3 gallic acidell ek oz @rtsigion, 42 33 whE AAS3H

m. Zof 2! p&t
1. 2549 7IAH|E9] whols 2A}

2= 7}AI 8] E(Amaranthus spinosus)2] ol&-8 ZAFSE A3} 20C, 25C A2 Fol A=
Hol7}h o] FoJ A 2] ¢kt 30~45CALo|o| A T}F & 2443 FHE] Wolr} A|ZHE =]
2477t & dHol-&(PG)S 30°C A TH(1.7+2.9), 35°C 8] 74(33.3+2.9), 40°C =] ] 7-(63.3+2.9)
o2 F7kske AEFE Holuh 45T AT (5.020.0)04 = #ASHA Holgo] FHast=
Ao g BALAT) 35CHEFAAE FHE 24A)7F T 33.3+2.9%, 48A17F & 36.7+2.9%, 72
A|ZF B 75.045.0%2 EAE QT 40CHEFAME 3E 2447 T 63.3+2.9%, 48A17F &
81.745.8%, 72413t ¥ 86.745.8%= A|Zto] AIHo| we} Wolgo] FUtEE A¥AHS B
Ao} 45C T Me Wolgo] 5040002 A7t AT} W2 wolgo] WMast 91
U<Fig. 1>. WOl F(Gl)e Tol&T A AEAES Koy 35C A FolA] 1.620.12
40C A 1.240.1 Bt} =4 EEAU<Fig. 2>, o= 3F T 48A7F 59} 72417 &
Wolg-o] x}71 35°C Aol A oF 39%, 40T Aol A 5%2] xjolo g Aoz FA
Atk Leroy(1977)= 7HAIHIE 9] Wol AL =S 0TCHAFE 4510 oy B 47
A w ol YL LTI} 35~40C 2 B2 5 o] of7te] xto]S Bt
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Fig. 1. Germination percentage(PG) of Amaranthus spinosus L. as affected by tempera—
ture condition. The different letters are significantly different at 5% level DMRT.
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Fig. 2. Germination index(Gl) of Amaranthus spinosus L. as affected by temperature
condition. The different letters are significantly different at 5% level DMRT.
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2. 7WNHIE<) Allelopathy &3}

1) TIEIZS] 8N ZEMHo|Me| Lol

7HEIES] 84 FEAC R FEA HEe] LolE AP AF #8449 FEA T
=7F S71eel wEt EDSkAe] Fudole(RGR)O] Hadhe RS Holu sy
WEekme] rpobgel tiEh G B o279} 25%, 50%, 75%, 100% A 2|77k A

2 e 93 T 0% BN v AnE, Souuks, 22, 499, 7H

HE2 3] WolslA] ko FAl, v, AFAEE F&
WFE 25%ANX = 5] Holslx] Ut vl 5(2003)> & UAAE A9 S8 F=
do] FF3} FFH wol L 27 FAE AFS A A} S84 A Eo] g2 Re&

(Hibiscus) YAt &Y =84 FEdof tis)] wole} A 2po]& Heltha e} 714
HE9 84 FZ9 w3t 2o 3123 (Gramineae)?) WIE 18}29} FHH | Zo) el 5%
] 3

AEe] apolE Holil, FZH(Leguminosae)?l SFZH e} iAo o

olA|5(Gl)

oA (MG S71she ASE YEt<Fig. 3~Fig. 5>.
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Fig. 3. Relative germination ratio(RGR) of receptor plants grown in petri dishes at differ-
ent concentrations of Amaranthus spinosus agueous extracts. The different letters
are significantly different at 5% level DMRT.

Key to species : A; Agrostis stolonifera ssp. palustris B; Lolium multifiorum C;
Bidens bipinnata D; Brassica campestris Subsp. napus var.
nippo—oleifera E; Brassica campesiris  subsp.  napus  var.
pekinensis, F, Trfolium repens G; Astragalus sinicus H;

Trifolium incarnatum |; Medicago sativa J; Amaranthus spinosus
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Fig. 4. Germination Index(Gl) of receptor plants as affected by concentrations agueous
extracts of Amaranthus spinosus L. The different letters are significantly different
at 5% level DMRT. Key to species as Fig. 3.
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Fig. 5. Mean germination time(MGT) of receptor plants as affected by concentrations
agueous extracts of Amaranthus spinosus L. The different letters are significantly
different at 5% level DMRT. Key to species as Fig. 3.

THHISe] T8d FEH0IM RAZ2 4T
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bl meh A gnuct A5t a4
o 4% J+ FolA 4%e] F ol 7]
A% Aoz AANT ER 22H, A0, AdeTEH, AFNAYE 2L F(Legu-

minosae) A= BFEHL Fo W} AAE +84 FEAe] T FAE AR 3
= o2 BT GepA AR S84 FEA0] AR A HAE JFL &
A %ol 259 fA% SRl e oAl FEAIF QI Aoz ZAEATi<Fig
6~Fig. 8.>
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Fig. 6. Shoot grown(% of control, RER) of receptor plants as affected by concentrations
of aqueous extracts of Amaranthus spinosus L. The different letters are signifi-
cantly different at 5% level DMRT. Key to species as Fig. 3.
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Fig. 7. Root grown(% of control, RER) of receptor plants as affected by concentrations of
aqueous extracts of Amaranthus spinosus L. The different letters are significantly
different at 5% level DMRT. Key to species as Fig. 3.
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Fig. 8. Fresh weight (% of control, RFR) of receptor plants as affected by concentrations
of aqueous extracts of Amaranthus spinosus L. The different letters are signifi-
cantly different at 5% level DMRT. Key to species as Fig. 3.
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Fig. 9. Relative Elongation Ratio(RER) as affected by concentrations aqueous extracts of
Amaranthus spinosus L. The different letters are significantly different at 5% level
DMRT.

Key to species : A ; Brassica campestris subsp. napus var. nippo-oleifera. B ;
Erigeron annuus C ; Plantago asitaca D ; Hypocheris radicata E
i Lamium amplexicaule
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Table 1. Fresh weightimg) of receptor plants on shoot growth at different concentrations

of Amaranthus spinosus aqueous extracts.

Fresh weight(mg)
Species Control
25% 50% 75% 100%
A 19.4+1.13 24.1+2.37 24.242.67 14.9+4.24 12.5+1.88
B 15.8+4.69 11.741.89 8.0+2.30* 2.6+0.97** 1.1+0.40**
C 5.9+0.37 5.8+0.49 4.6+1.28 2.140.89** 2.0£0.38**
D 18.00£2.35 27.00£12.37 18.0+3.29 4.0+2.34 1.3+0.39
E 10.4+1.53 1.9+0.64** 0.5+0.35** 0.0£0.00** 0.0£0.00**

Statistical significance was calculated by one-way ANOVA(*: P<0.05; **: P<0.01).
Key to species as Fig. 9.

Table 2. Fresh weight(mg) of receptor plants on root growth at different concentrations of

Amaranthus spinosus L. aqueous extracts.

Dry weight(mg)
Species Control

25% 50% 75% 100%
A 4.0+0.63 3.6£0.81 2.5+0.10 2.3+0.94 1.7+0.45*
B 8.9+1.37 8.5+4.54 2.9+0.59 1.0+£0.57* 0.3£0.20*
C 5.8+0.26 5.7+0.42 3.9+1.22 2.9+0.56** 2.5+0.57**
D 19.4+2.31 19.0+13.65 6.5+2.10 2.1+0.88 0.8+0.38
E 3.7+0.44 0.4£0.10** 0.2+0.30** 0.0£0.00** 0.0£0.00**

Statistical significance was calculated by one-way ANOVA(*: P<0.05; **: P<0.01).
Key to species as Fig. 9.

4) MEAZ[of E FE JIAHIES & w=EETAL

el 2 9§ A] G 3= phenolic acids, terpenoids, flavonoids, polyphenol 5 thk3k Edo] E-g+
Ao g A8 shal TY AEAGE A=A FA9 A7), AAA B whet 24
3 ko] zolzt o] B AEA A ME 2 PGS FrHKim, 1997; Lodhi and Rich

1971; Duke 1986). W=hA AFHA 7] ME F-9¥ 7AW T AsdFERAE 4
A3 A2 F71(593.3+14.8mg/l), %71(509.5£19.6mg/¢), Z71(310.1+13.5mg/l) O 2 FHA
aF9la, WEle F71(183.4£9.3mg/l), % 71(117.7+6.8mg/e), T7](85.3+2.9mg/l) O = 7
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71 %71(106.3+4.7mg/¢), Z7)(88.8+7.0mg/l), % 7)(78.3+5.4mg/l) &0 & FAE
9o} By = Eﬂifﬂam 9 mg) Z7] o8 gaHE Ao A}
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Fig. 10. Change of total phenolic compounds in different growth stages and organs of

Amaranthus spinosus.
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