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ABSTRACT

To investigate phytotoxic substances in Arfemisia argy, the donor plant, and their biological ac-
tivities, seed germination and seedling growth of receptor plants such as Arundinella hirta,
Echinochloa crus-galli, Rumex crispus and Lactuca sativa were examined at different concentrations of
aqueous extracts of the donor plant,

Germination of four receptor species was inhibited by the extracts, while seedling growth was
decreased to a lesser degree than in the germintion test. Germination, seedling growth and dry
weight growth of Achyranthes japonica grown in pot were proportionally inhibited by the extracts.

Volatile substances emitted from 4. argi plant caused slight inhibition in the germination and
seedling growth of the receptor species. Essential oil of the plant extracted by Karlsruker’s appar-
atus inhibited growth of microorganisms and callus growth of Pineilia ternata and Oryza sativa.

The GC /MS method was employed for analysis and identification of allelochemicals from A.
argyt leaves, Sixty-one chemical substances such as a-pinene, camphene, 1. 8-cineol, etc. were
identified from essential oil of 4. argyi.

The results of this experiment on seed germination, seedling growth, microorganism culture and
tissue culture indicated that naturally occurring chemical substances from A. argyi would be re-
sponsible for the growth inhibition of plants studied.

Key words : Ariemisia argyi, Allelochemicals, Aqueous extracts, Essential oil, Growth inhibition

ol =B & 1992d = 7 stad AT A7 Aol ojstal ATHYL



24 Korean J. Ecol. Vol, 17 No. 1

w R

& FFENH dEH e AAsEg gl b 48 Yo d&e Foie AT A8 §xt
Eof osted HuE R AW, Artemisia absinthiume] AN o= ZAo] 71 2y ABe
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kg E3E dE A8 A2 A} (Weaver and Klarich 1977). A. herba-alba2] =] 4F
Folle 3Ll Ed9 584 B20] BoI0lX o5& Helianthemum ledifolium o] 2o} 2 A5}
Al et A3 (Friedman et al. 1977), A. tridentata®] QO 2 HE] atsl = 3uy 227 544
3t&t2 A2 Elymus cinerren] ¥ole} A4-& A 3t} (Groves and Anderson 1981).
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B £ RNE
Za &S FAH 2 E(donor plant) 2 311 &ell% FEA o2 ZaPdole) ofd A Fo] AlF
Aol 29 THE 583 2 E(receptor plant) & 3P =n}l, = A, E1], el Wo], x|, 2

2 A7 12cme| Petri dishe} 2 72 12cm°J E}-.v;% 01%3}91 E] o9 u_}%
A st dotet Agdde] Ao F AR e %tﬁ%o}g(RGR), 4148 (RER), Ath
1Z%&(RWR)Z Altsle] Aeslgtt (Kim and Kil 1987).
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2 A A e 43 WS n EAYES RN B{SRA Alternaria X 104, Aspergil-
lus widulans, Aspergillus nigef, Fusarium oxysporums A F 2 a1, wiXZA L Harsani et al.
(1976) ol €]+ complete media(CM) & A}&3} ),

Complete media®| #&ll% 2] F/& 0.001, 0.005, 0.01, 0.05%% 4zt E§ata o719 9]

TFE HEslo 35Tl 497t vl ks ¥ colonye) A ZAAE growth diameter2 =X 31
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o} uhalE Melste callus A4S v ZEAT AR A EL FEEE olg el AYEE ohd
Breit.) 9} ¥ (Oryza sativa L. cv. Dongjinbyeo) & A}&3}

Z2) 3N Pinellia ternata (Thunb.)
At

Callus 712 HA ol A& ¥l %)= MSHl =] (Murashige and Skoog 1962)°] 1mg /1 2,4-D,
2mg /1 NAA, 1mg /1 Kinetin-g& 718k MS 12191 A & AL&-st% ) v) =29 pHE 1% agarE ¥
7179 pH 5.82 2&@stgon, 27 1¢t dF 7oA 1587 Y% clean benchol| A ¢ 100
15mm B Petri dishell 20ml#) —1:—;—3}01 A3 o
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AEA Y d& 5mm? 2 Zel MS 1219 =)ol 248Gk vl e 25Tl A Gl ket o ujok
30 ¥ #7149 callusE 13) Al ekste] A Ao o] &34t
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2 gdEA Zet Petri dish3 107014 9802 e} 3utd 48 oS, ¢ 2cme] BF A H
£ Petri dish 2l F11 #si2 2] essential 01l 0, 5, 50, 75 4% &) 3o parafilme 2 »
A 25Cell A ehup ket ATt vl 30U F X2 30704 calluse] MAFS &H sty .o, callus
£ oAl 80Tl A 48A12F AEAIZ thg A ES5 S 2AMEIY T AL essential oil 8] e]
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e %ol 48 Karlsruker A ](Stahl, 1973) 2 571 $/3tA /S do] A2 72
&% 3t gas chromatography(GC) FYH7A] —20C 9] W&ol B a3t

GCE Hewlett Packard 5890 capillary GC, column-& SE 54(50m X 0.33xm X 0.2mm),
oven = 45Tl A 583t FA8k 300C7HA 4C /min. $x2 £ ¥ 383 Ao,
injector =& 250C R 1, transfer line2% = 2507, ion source &% += 200C {2 ™, carrier
gas flowe 0.5mg /min(He) £, head pressuret 34psiE 3+ 1, split ratior 1:1022 3%
=3

£9Re TR

Fgalee] o2 e B4 HAE HAEEAZF 9T /E A3t o9 U Ak F, V-ter-
pinene, 8-pinene, a-humulene, phytol, p-cymene, camphor, «-pinene, terpinen-4-ol, linalool
oltt. o5 FL FahA Z+Z 210ml =719 Petri dish¢rel] Estch (Heisey and Delwiche
1983). =, Petri dishotoll €29 & 21 1 9o AR E L F aluminium foil £ 217 1cm
A7)0 R E3 22 &1 E THEOAM 1 544 AE9 RS 0YY Ag F o & Al
< 747} 5, 10, 15, 20 A2 foil &71ef "oy g Petri dishE parafilme g W% 3ld
(Vokou and Margaris 1986) & 25 (73v %)l ARE 25C 9] growth chamberol] A @olA] A
Zolg 3} o A& o] A& ZAbst
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2200l Bel% ZEACNA W AW B E AE A Aol AEHAHE P
%ol o ¥ g vehich

g% Kgmtigoll of st BFE £ 8

&l FEFEFAE 7 FHE FV8tY Petri disholl A Ak wotdd Ade=
Table 13} 2t} 484 218 2, e % 7835 st F2pdole] Fxlolv}t AAE
w2 grorth ey By 2% 2 Z3E JeEpdou Lelole tlz ol vsle A9
o] woprt AA = At

olgf st A ATE Fa&o FHEH U sFEEH| fEpEE uels FoldtA TS
FE Aoz Boly oA Hazebroek(1989)7} asparagus?| ] F &4 EnfE S} 4F3] 2]
wole AAH oL Fute] wols A EH X i F ATALS} vlse HE] Aol
ol o} RALE MBI AT E = Avtemisia tridentata®) ¥ FEFF o] AE71x] 2] 52| Lol oA
T+ A8 (Hoffman and Hazelett 1977), Artemisia princeps] A 8}% F&FF AL o]
ol AL #ZA)F|L methanolxt HCIFZAE ofd wie] RS 4stA A
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Table 1. Effect of aqueous extracts of Artemisia argyt leaves on germination of selected species sown in
Petri dishes

Extract Concentration(%)

Species Control
10 30 50 70 100
Arundinella hivta 37.3 36.8° 33.8 36.5 35.3 33.5°
Echinochloa crus-galli 46.0°° 47.5% 46.5® 48.5° 46.5% 44.3°
Rumex crispus 20.8° 17.3%® 14.5% 13.0° 12.5° 12.0°
Lactuca sativa 47.3 48.5* 49.5% 48.0° 48.3* 48.8°

* within each treatment, means followed by the same letter are not different at 5% level by Duncan’s mul-
tiple-range test

Table 2. Effect of aqueous extracts of Artemisia argyi leaves on percent elongation of selected species
sown in Petri dishes

Extract Concentration(%)

Species Control
10 30 50 70 100
Arundinella hirta 27.2¢ 31.8° 27.8° 26.8° 25.4° 19.7¢
Echinochloa crus-galli 26.9% 37.5% 34.4° 33.4 29.1° 28.3°
Rumex crispus 29.9° 30.9° 25.5° 25.3° 25.9° 20.8°
Lactuca sativa 35.22 46.7° 36.1° 35.1° 31.7% 28.4°

* within each treatment, means followed by the same letter are not different at 5% level by Duncan’s mul-
tiple-range test

(Numata et al. 1975) & E27F Atk wab drtemisiads A By ohE 2] 8 9] wold] J gL
Z e 3853, F 2oldA 2 Aol i Utk AME H4A &+ 120, Duke o
00r al. (1987)2  Artemisia annua® AHEQ
artemisin® 4|2} 27| zkalel Fapdols
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‘; el sl KiAHEHESE 45 /B M
@ 601 wmel FHEATE A3 o= Table 29
@ 2} 4F gEwiEY F 3 49T ol
= 4or HzTRg 2o FWEHE JERI, U
S ol 2 A, iAol 1 A9 siEsy K-S
FEA9] ¥ 50% ol T ¥
3o tha dAFoIAot 1 ge AR W

CONCENTRATION(5%) 3H potoll vermiculiteE Hi 2 EE&
Fig. 1. Relative germination ratio (RGR) (@--- Atghsled sl FgEEAL TR
@), relative elongation ratio (RER) N -
(a---A) and relative dry weight ratio dobet A 3L R e A Aoke Fig. 134 &
(RWR) (O---0O) of Achyranthes japonica o
tested in pot at different concentration of HEEL kb BERm wel &
aqueous extracts of Artemisia argyi leaves, ool AA g1 ASF A vT vHHS
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Table 3. Effect of leaf and stem volatile substances of Artemisia argy: on percent seed germination of
Lactuca sativa sown in glass chamber

Substances(g /1.81)

Control 5 10 15 20 25 30
Leaf 20.0° 14.3° 14.0° 11.0 13.8* 14.5° 8.8°
Stem 20.5% 21.8° 24.8° 22.8* 23.8° 23.0° 20.5°

* within each treatment, means followed by the same letter are not different at 5% level by Duncan’s mul-

tiple-range test

Table 4. Effect of leaf and stem volatile substances of Artemisia argyi on seedling elongation (mm) of
Lactuca sativa sown in glass chamber

Substances{g /1.81)

Control 5 10 15 20 25 30
Leaf 14.8° 9.3° 8.3 10.0° 9.3 5.3 4.5¢
Stem 44.8 32.3° 34.5° 33.8° 22.0° 22.5¢ 22.3°

* within each treatment, means followed by the same letter are not different at 5% level by Duncan’s mul-

tiple-range test
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&oz FeEdelr AFE FE39 o] B i E9 9] oo} WALH] A
Table 59 Zt},

Table 5914 5= v} o] E31& Fal2e] A fo) thate] wolsh #2418 o] ¥zA 2
HYt BE2F gurhs 487 g0l & 2 AL 2F Ugoy EANC L thrE f9
S X871 Aol o ol dge 84 BA% 92 5 Ackn 48T, 2 oI5, g

B 7O A2dM HFE HFsHAE FEEA Golr) vl 7] wEejt}
Muller et al. (1964)2 A. californica®) Lol Yo &= 3w 22

S AJAskE o] EHL okejolA ol Eo] Arirt ofd A Ej

Artemisia tridentata ssp. vaseyana®l| = coumarins 9} sesquiterpene lactones?} S0 ¢l€-& 32l

g v} 2 32(Shafizadeh and Melnikoff 1970, Shafizadeh and Bhadane 1972), & A. tridentata

ssp. vaseyana®] o EoUE esculiny} sesquiterpene lactone©] Cucumis sativa®] AL

Azt 35S ZXIAH N McCahon ef al, 1973) 1 814t}

galS LB mRol| cHEt B £ &

CM uj Aol Falie] /55 Hristd st /5 YA E 3 growth dlameter(cm)E
&3 2H(Table 6). v]¥E 2] CM wiA|oll #afj2o] H{FE HolM WIS myEL FH
=7} S7hE) wet Al E e A JERRA T g Axo HEHT F 0.05%F HHe ’5.-_1
APl M AR = e 2ol H)a) 71.7% ol 92.1% 7t A Azbe AL BHE 37 o FE v %] £
Pgrkw 2o, T8 9] A3l A8 AR s vay Yol o Algd

L% LPYRS ALS S ALAIERE
Bl 27 AR Mol E Bzl vsted 254 AAb Tl ME TS AolE BHY £ AR

Table 5. Germination (%) and seedling length (mm) of Echinochloa crus-galli tested in Petri dishes at
different concentrations essential oil from Artemisia argy:

Essential oil (4 /210ml)

Item Control
5 10 15 20
Germination(%) 20.5° 19.07 19.5% 20.0° 15.3°
Elongation(mm) 31.5° 33.3 27.8 29.8° 26.1°

* means within rows followed by same letters are not significantly different at the 5% level by Duncan’s

multiple-range test.

Table 6. Effects of essential oil from Ariemisia argyi on the growth of selected microorganisms

Essential oil (%)

Species Control
0.001 0.005 0.01 0.05
Alternaria X 104 5.3 5.3(100) .1(96.2) 3.8(71.7) 3.8(71.7)
Aspergilius nidulans 3.9 3.9(100) .9(100) 3.8(97.4) 3.3(84.6)
Aspergillus niger 5.8 5.6(96.6) .6(96.6) 5.6(96.6) 4.9(84.5)
Fusartum oxysporum 3.8 3.7(97.4) .7(97.4) 3.6(94.7) 3.5(92.1)

() : % of control
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v, whebe 504 A7 M E & AolE Holx] ke, 754 HubpAnr ] ol &
go] &3 & At} Table 73 7+o] )28 9] essential oilol] 3 T A 29 callus 4%
7} Eolel wet fofstA At §F A E Alolx FEA YErkEd, A3E
Hlmate] Bd AR Ee] A v 254 H7FA X callus A o] MEHAl A = Ao, 504
A7 A o & callus A F0) wk3te) 62,8%0l B]3te] 33.8% 2 A4 callus Aol HA3] A=A
o} whelel A9E 254 HAdE Sote g E & Aol Q.o m 50 HIMAIRE ¢z 2}

o8 BYoy 754 H A E callus Aol ZA AAH At (Fig. 2). 754 H7HA] whale]
callus AFgo] Hrurlx 22 A2 wtdle] callus/F ¥ 9 callusB t}f 8o @31 F3Fo] x4
3}2] k& callusol”7] WlFE o2 MzrET) olgfpo] T A E 5 callus A7849| essential 0il9]

F=7t okl wt folatA TAstgew W el calluskthz whake] callus Aol o 3%
o} o]#3t Az o} F FrE AL 2 A EollA & Aebe WEts A Artemisias 2 E 3 ¢
o] EAEA A 77} & WY, vE OAY AEolTE A ex ddHes BAE B
Zoll A e AMEL AuEoJgkr] WEo) callus A Ao B & 5ol E4% A& Aoz Ad
o}, 39, o]elzre] 2 E7holl phytotoxin®] g MEEE 2 AFNSo] Aoldrt= AL T &
A o Yun 1991, Wolf and Earle 1990). Yun(1991)2 %: 2] essential oiloll of 3+ W o] cal-
lus Aol Ax} 72 Fof Hsted ¥lwA Fohi st & AE A= Aol ol 4
&0l wlg} phytotoxine] thE 5t ofUe} 2|4 FA 2 callus] A8 H B4 Az 2}o]7t
A7) WELZ A HAHAF FTHE FUSA S ot Udg Aog Erf

Table 7. Effect of essential oil of Artemisia argyi on callus growth in MS media supplemented with
1mg /1 2,4-D, 2mg /1 NAA and 1mg /1 Kinetin in 30days of culture

Essential Pinellia ternata Oryza sativa L. cv,
oil (mg /callus) Dongjinbyeo (mg /callus)
(¢4 /80ml) F.W. D.W. F.W. D.W.
0 81.7+16.1 8.4911.86 105.5%+14.2 10.41+1.90
(100) (100) (100) (100)
25 63.9+12.0 6.1711.62 72.6x17.7 7.33%£1.53
(84.8) (72.7) (68.8) (70.4)
50 51.3+14.1 5.331£1.30 35.7x11.4 3.32+1.03
(62.8) (62.8) (33.8) (31.9)
75 142+ 3.7 1.27£0.69 23.9110.1 2.22+1.15
(17.4) (15.0) (22.7) (21.3)

*F.W. : Fresh weight, D.W., : Dry Weight

Callus weight of treatment
Callus weight of control

* Growth rate = x 100

51314 allelochemical®| {L# 5 #F

g% A& FFEAe e 22-& gas chromatography2 £4% A= Fig. 3
= 2t

slaf|2-o] 3 A EAL apineneF 61577 £, 1= U=H chromatogrphy 2.8 &
o B]2E 2o ks el U= FEE AL apinene, campene, 1. 8-cineol, a-thujone, £
-thujone, camphor 50|t} Yoo(1993)el olshd H]& o] H {2 R 39F 79 JEHAS &
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Fig. 2. Callus growth of Oryza sativa L. cv. Dongjinbyeo (A) and Pinellia ternata (Thunb.) Breit. (B)
grown for 30 days in MS media supplemented with essential oil of Artemisia argyi

17 24 42
1 g 1619022832 3839, 56 58

RETENTION TIME (min.)

Fig. 3. Gas chromatogram of the essential oil of Artemisia argyi leaf. Key to chemicals: 1, «-Pinene ; 2,
Camphene ; 3, #n-Hexanal : 4, §-Pinene ; 5, Sabinene : 6, Sabinene hydrate ; 7, 1. 4-Cineol ; 8,
Limonene : 9, 1. 8Cineol : 10, 2-Methyl-1-butanol ; 11, ¥-Terpinene : 12, p-Cymene : 13,
Hexylacetate ; 14, Terpinolene : 15, ¢i5-3-Hexen-1-0l ; 16, «-Thujone ; 17, 8-Thujone ; 18, Fur-
fural ; 19, »-Heptanol : 20, a-Ylangene ; 21, a-Copaene ; 22, Menthone ; 23, Benzaldehyde ;
24, Camphor : 25, a-Gurjunene ; 26, Linalool ; 27, Pinocarvone . 28, @-ylangene : 29,
Linalylformate : 30, #8-Caryophyllene : 31, Aromandendrene ; 32, Terpinen-4-ol ; 33, ¥-Elemene
1 34, ¥-Gurjunene ; 35, a-Humulene ; 36, Nonanal ; 37, Terpinylacetate : 38, a-Terpineol ; 39,
Borneol ; 40, a-Muurolene ; 41, ¥-Bisabolene : 42, Geranylacetate ; 43, Decanol ; 44, &
-Sesquiphellandrene : 45, a-Cadinene ; 46, Caveol : 47, Calamenene ; 48, Geraniol : 49,
p-Cymene-7-ol ; 50, Undecanol : 51, A-Phenylethylalcohol : 52, Methylisoeugenol ; 53, #
-Caryophyllene epoxide ; 54, Guaiol ; 55, Anisy! acetate ; 56, Eugenol ; 57, Thymo} ; 58,
Myristicin : 59, Farnesol : 60, Asarone ; 61, Phytol
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g, #Added o] TN @i Ay g YRS athujone, a-pinene, camphene,
-hexanal, 8-pinene, sabinene, 1. 8-cineole, Y-terpinene, p-cymene, terpinolene, cis-3-hexen-1
-ol, a-thujone, B-thujone, a—.ylangene, camphor, linalool, B8-ylangene, A-caryophyllene, ¥
-gurjunene, a-humulene, g-sesquiphellandrene, calamenene % 22% 8¢t}

5, Yun(1991) & 4:9f o, 23 a2y B 8 gz ae 392500 o] oA
e B FUF AR L phexanal, benzaldehyde, « pinene, camphor, caveol, eugenol,
B-caryphyllene, geranylacetate, farnesol, camphene, a-cadinene, B-pinene, limonene, Y-ter-
pinene, terpinolene, p-cymene, linalyformate 5§ 17282 & -}
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