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Fig. 1. Gas chromatographic assessment of the aqueous extract from
A. artemisiifolia. var. elatior leaves.
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Fig. 2. Gas chromatographic assessment of the aqueous extract from
A. artemisiifolia var. elatior roots.
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Table 1. Identified compounds from aqueous extracts of 4.
artemisiiffolia var. elatior leaves and roots

N Compounds Tent. 1d. Compounds Tent. 1d.
° of leaf @ %) of oot @ %)
<Acid> <Acid>

1 Ethanimidic 85 Acetic 98
2 Butannoic 87 Butanoic 95
3 Benzeneacetic 92 Benzeneacetic 100
4 Benzoic 98 2-propanoic 97
5 2-propanoic 90 Benzoic 100
6 L-glutamic 90 Butanedioic 94
7 Acetic 90 p-methoxybenzoic 93
8 Phenylacetic 100 Cinnamic 100
9 Vanillic 100 Vanillic 100
10 Octanedioic 85 Dicarboxylic 90
11 Decannoic 91 Octanedioic 87
12 Cinnamic 100 Glutaric 85
13 Caffeic 100 Caffeic 100
14 Dicarboxylic 88

15 Ferulic 100

16 p-Coumaric 100

17 m-Coumraic 100

<Non-acid> <Non-acid>

I Triosane 98 Octacosane 91
2 Phenol 100 Tricosane 95
3 Erythrose 88 Phenol 100
4 Acetamide 93 o -Humulene 88
5 p-toluidine 87 Indole 93
6 Benzaldehyde 90

7 Indole 95

8 Glycine 90

Tent. 1d: Tentative identification of unknown compounds based on
Wiley library from mass instrument. (q): Means quantity.
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Table 2. RGR (%) of selected species treated with aqueous extracts from A. arfemisiifolia var. elatior leaves and roots

Leaf Root Control
Species  Day
100% 50% 20% R** 100% 50% 20% R+ GP**
1 0.0 95 377 0.89 179 480 80.1 0.82 30.0
2 132 379 60.6 0.80 393 839 876 0.58 56.0
Ls 3 178 502 655 0.76 586 83.6 86.9 0.39 71.0
4 19.5 522 678 075 50.3 84.5 90.5 049 95.0
5 233 523 67.1 071 63.6 95.8 9.6 0.31 98.0
1 515 69.8 750 043 83.0 90.0 90.0 0.15 80.0
2 86.6 953 100.0 0.14 97.8 949 9.5 0.10 90.0
Be 3 950 99.8 100.0 0.05 96.7 98.0 100.0 0.03 100.0
4 96.7 100.0 100.0 0.03 96.7 100.0 100.0 0.03 100.0
5 96.7 100.0 100.0 0.03 96.7 100.0 100.0 0.03 100.0
1 139 457 735 0.84 55.1 634 837 043 62.0
2 53.0 66.7 889 048 737 95.6 982 0.26 720
Cs 3 778 83.3 . 972 024 9.6 98.3 992 0.03 90.0
4 972 972 100.0 0.03 96.7 100.0 96.7 0.02 95,0
5 100.0 972 100.0 0.00 972 100.0 96.7 0.02 95.0
| 0.0 6.0 10.0 078 50 12.0 18.0 0.75 20.0
2 50 1o - 160 0.74 150 180 200 0.65 29.0
Ca 3 125 18.8 28.1 0.71 73.0 84.1 762 020 52.0
4 29.1 412 67.1 067 92,0 89.7 96.0 0.08 80.0
5 456 57.1 80.5 053 982 98.2 100.0 0.02 98.0
1 370 38.8 60.0 0.56 80.0 85.1 84.0 0.16 82.0
2 9.6 983 9.6 0.02 932 8.3 932 0.04 98.0
Rs 3 100.0 100.0 100.0 0 933 100.0 933 0.04 100.0
4 100.0 100.0 100.0 0 100.0 100.0 93.3 0.03 100.0
5 100.0 100.0 100.0 0 100.0 100.0 93.3 0.03 100.0
1 0.0 62 100 0.78 0.0 10.0 120 078 203
2 0.0 179 321 0385 53.7 652 80.1 044 485
Aj 3 125 268 375 073 50.0 70.7 829 048 68.0
4 30.0 525 650 063 66.7 80.4 882 0.32 95.0
5 -500 60.5 7.8 045 795 90.2 90.2 0.18 95.0
1 0.0 0.0 50 0.77 0.0 100 212 0.82 21.0
2 43 174 26.1 0.79 233 733 70.0 0.69 489
0.0 3 345 483 759 0.64 453 654 85.9 0.54 923
4 460 586 64.4 046 58.3 69.0 83.3 0.40 972
5 534 62.1 672 0.39 60.9 843 843 0.35 98.0
1 00 96 365 0.88 6.8 56.8 863 1.02 17.6
2 24 28 825 1.02 287 558 70.5 072 516
S 3 238 22 74.0 0.76 558 78.1 83.7 0.52 86.0
4 49.8 63.5 838 0.51 81.5 93] 952 041 9.8
5 673 780 939 0.34 88.3 94.1 94.1 038 95.6
] 20 150 45.1 0.89 48 15.7 542 0.89 332
2 140 293 734 0.86 136 394 64.4 0.81 528
Ar 3 267 658 85.0 0.73 36.6 54.3 783 0.62 70.0
4 518 812 873 046 60.9 80.9 89.6 038 88.0
5 787 86.9 92 0.20 833 9.2 987 0.17 932

**R: Rate of inhibition according to the aqueous extracts concentration
**GP: Germination percentage of control

L.s: Lactuca sativa, B.c: Brassica camperstris, Cs: Cucumis sativus, C.a: Capsicum annuum, R.s: Raphanus sativus,

Aj: Achyranthes japonica, O.0: Oenothera odorata, S.x: Solanum nigrum, Ax: Amaranthus retroflexus
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Fig. 3. The contrast of RER (%) between receptor species in different
aqueous extracts concentration of 4. artemisiifolia var. elatior leaves.
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Fig. 4. The contrast of RER (%) between receptor species in different
aqueous extracts concentration of A, artemisiifolia var. elatior roots.

AZHEn,
g2

2EA, 1988, B)7|ckAUR ) Allelopathy &3} S=A)e) 83
A 11: 65-76.

2ABA, 792, $729. 191, £ E0) Y& A A EA 9
e 2 F A 14: 121-135.

AEA, 749, o159, TE. 19%. &) &
o] & A&} wAEY A mAE Ft
37| 17: 23-35.

A48, o2 Ao tiriel, & mo] ZEHA, 7 AL, o)A,
AEH. 1993, £49 g7 Lo #Ag A7, Fx 24 4
34-41.

AL, 2LE, ol3F 19%. FEAe FZAARA ferulic
acid7} polyamine ¥ T4 BAo) WX = Pt FIFA4
8)8F31 4] 19: 385-392.

A%, A%, 2000. 49 444 FHEAS 159 g3t
g, Addgy /2gsdTs =83 14 95-102.
HeE. 1994, §39] A B HF A7 AARE 85

39-50.

9. 1995 A EEZ. Y27 371 p.

dhpE, 1995, @5 "71E ASEEG). JERRTIA 25
51-59.

uhed, 1995c. 3 U7|E HIAE(7). ABEEER 25
123-130.

%A, 1989 N2 A9 A} A o) X FI A4,
FYA L A=, 58 p.

o7, ofUT. 1981, % 32T} A E ¢ allelopathyol] 3+ A
. #2888 A 4: 93-108.

o)A E, 1997. Trifolium repens L. FZ& % ) Zoysia aponica Steud.
o} wotet Ao WX allelopathy X} FAWIHL A
A =7 pp. 8-10.

O)TF, AES, AV 1997. £F A E EHjERC} T &

8 99
SRR



2 AeF - A3

ofst ZFAHN MAE dE 2 A B3 FFAH A
20: 181-189.

o|ZF, L. 1999. Allelochemicals 489 7 &3} &
SR B3] 22: 51-58.

Aber, J.D. and J.M. Melilio. 1991. Terrestrial Ecosystems. Saunder
College Pub. pp. 315-316.

Baskin, JM and F.T. Wilf. 1967. Psoraen, an inhibitior in the seeds
of Psoralea subaculis (Leguminosae). Phytochemistry 6:
1209-1213.

Einhelling, F.A. and J.A. Rasmussen. 1973. Allelopathic effects of
Rumex on Amaranthus retroflexus grain sorghum and field
corn. Am. Midl. Nat. 90: 19-86.

Kaori, Y., N. Goto, S. Kosemura and K. Hasegawa. 1997. Growth
promoting allelopathic substance exuded from germinating
Arabidopsis thaliana seeds. Phytochemistry. 17: 65-67.

Kil, BS. and Y.J. Yim. 1983. Allelopathic effects of Pinus
densiflora on undergrowth of red pine forest. J. Chem. Ecol.
9: 1135-1151.

Kil, B.S and K.W. Yun. 1992. Allelopathic effects of water extracts
of Artemisia princeps var. orientalis on selected plant species.
J. Chem. Ecol. 18: 39-51.

Kil, B.S. and H.G. Yoo. 1996. Identification and growth inhition
of phytotoxic substances from Artemisia scoparia. Korean J.
Ecol. 19: 295-304.

Kim, J.H. 1997. Variation of monoterpenoids in Artemisia feddei
and Artemisia scoparia. J. Plant Biol. 40: 267-274.

Kim, Y.S, B.S. Kil and EB. Lee. 1998. Allelopathic effects of
volatile substances emitted by Lycopérsicon esculentum. Ko-
rean J. Ecol. 21: 151-156.

Inderjit, KM. and M. Dakshini. 1990. The nature of interference

AFAREGEA A24D A1 S

potential of Pluchea lanceolata (DC) C.B Clarme (Asteraceae).
Plant and Soil 122: 298-302.

Inderjit KM. and M. Dakshini. 1992. Interference potential of
Pluchealanceolata (Asteraceae): Growth and physiological
responses of asparagus bean, Vigna wnguiculata var.
sequipendais Am, J. Bot. 79: 979-981.

Lodhi, M.AK. and E.L. Rice. 1971. Allelopathic effects of Celtis
laevigata. Bull. Torrey Bot. Club 98: 83-89.

Lodhi, M.AAK. 1976. Role of allelopathy as expressed by
dominating trees in a lowland forest in controlling the
productivity and pattern of herbaceous growth. Am. J. Bot. 63:
1-8.

Newsome, A.E. and LR. Nobel. 1986. Ecological and physiological
characteristics of invading species, In RH. Groves and 1J.
Burdon (eds.). Ecology of Biological Invasion. Cambridge
Univ. Press, Cambridge. pp. 1-33.

Rice, EL and SK. Pancholy. 1974. Inhibition of nitrification by
climax ecosystem. [l Inhibitors other than tannins. Am. J. Bot.
61: 1095-1103.

Schlatterer, EF. and E.W. Tisdate. 1969. Effects of litter of
Artemisia, Chrysothamnus and Tortula on germination and
growth of three perennial grasses. Ecology 50: 869-873.

Yun, K.W. and B.S. Kil. 1989. Phytotoxic Effects on selected
species by chemical substances of Artemisia princeps var.
orientalis. Korean J. Ecol. 12: 161-170.

Yun, K.W. and M.A. Maun. 1997. Allelopathic potential of
Artemisia campestris ssp. caudata on lake Huron sand dunes.
Can. J. Bot. 75: 1903-1912. -

(20003 109 8¢ A4 20009 129 19¢Y AH)



20019 2¢ HAE £432E dA=oA 27

The Allelopathic Effects of Aqueous Chemicals of
Ambrosia artemisiifolia on Selected Plants

Jin, Hai-Zhu and Jong-Hee Kim*
Department of Biology, Yantai University, China
Department of Biology, Kyungnam University, Korea*

ABSTRACT: The allelochemicals from aqueous extracts of A. arfemisiifolia var. elatior leaves and roots were
analyzed and 60 compounds in the leaf and 53 compounds in the roots were inspected. The main compounds
were acids, especially phenolic acids and some non-acids. The total amount of compounds in the aqueous‘
extracts of A. artemisiifolia var. elatior leaves was higher than in the roots. The aqueous extracts had much high
inhibiting effects on the germination and seedling elongation of selected plants. In both cases, the inhibiting effects
were very different with different selected plants and increased significantly as the concentration of aqueou#
extracts increased. Capsicum annum, Achyranthes japonica, and Oenothera odorta plants were suffered more
significant inhibition effects than Raphnus sativus, Cucumis sativus, Brassica camperstris plants. Aqueous extracts
from leaves had slightly higher inhibition effects than the aqueous extracts from the roots.

Key words; Allelopathic effects, Ambrosia artemisiifolia, Germination, Phenolic compounds, Seedling
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