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Basic and Prospective Aspects on Allelopathic Research

ABSTRACT

To investigate . phytotoxic substances in some donor plants and their
biological activities, seed germination and seedling growth of receptor plants
were ekamined at different concentrations of aqueous extracts and essential
oils of the donor blants. _

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

Volatile substances emitted some donor plants caused inhibitory effects in
the germination and seedling growth of the receptor species. Essential oil of
the plants _extracted by Karlsruker’'s apparatus inhibited growth of
microorganisms, callus growth and root hair development of receptor
plants. The cortical cells at the root tips = of Latuca sativa treated with
essential oils showed Contraction of the cytoplasm, resulting in plasma
membranes becoming detached from the cell walls and the cells
metamorphosing irregularily. Accumulation of lipid granules inside contracted
cytoplasm and degeneration of mitochondrial cristae were also observed.

The GC/MS method was employed for analysis and identification of
allelochemicals from donor plants. Sixty-one chemical substances such as
camphene, cineole etc. were identified from essential oils of Artemisia

argyi.



1.4 &

dHERAE AE-AED F3 AYgAHZEo=N AP A A
(interference)ll T & H(Rice 1984). Molisch(1937)e LHEFHFA Y nAE LS
T BZE HE Aol HEE AETH FsFLolzt 3, Fischer et
al.(1994)# Langenheim(1994)= 222 HE AlE® A EEA EAo| A=
WAk o] o] Fojx e AES AAH HAgolgtn AT ALEAY A Eo] e
sletE A2 OlAUAIERA AEAY 32, 717 qAd, o, E, %, FA,
A AAole ZVMFEREHET UdA A4S st Aot o)yt &34
< ¢¥ 235 E A (allelochemicals)olgtsty, & && FHF7F oy, F23
H7} A9k o Al 3E phenolic compounds, flavonoids, alkaloids, terpenoids %-©)
Aok o2 dHEIHFEDL A Eo] FE&A, LY EFAE F9 @He=
i dcid=g

T M =Lee and Monsi(1963)9] AUF-E vlRetd B g2 AF
7v Eadut gt AGAEE HFE HFHRE FE(Z 1983), ERER G
2 1984), g2 AVF( ¢ 2 1985), #7IthAUF (=9 2 1986), =32
o] 1987), %(&¥ A 1989, /gL UF(o] F 1990), AUYF(Hd T
1991), S¥vR(4 1993), HA(Z 3 4 1994), Lee et al(1996),81%(Z F
1996), Kim et al(1997), o] %(1997), Ficus bengalensis(Jayakumar et al
1998), Acasia melanoxylon(Manikandan et al. 1998), Parthenium
hysterophorus(Eyini et al. 1999), 4t=(x % 1999), ol<+ 3(1999), &% (2 &
2000), HE%(A 5 2001),Kim et al(2004) 5°] At

2o Xe AR Fol ZFHI koA AANT AJAAFAE FAHLE ¢

ZIA] Ao B3 71xe 2o mEs ARE =,

i

oI. a4+
1. ¢z 3stEd &4
) =84 &4
FA A2 E(donor plant)] ¥, Y4, €71, ¥, £ & AFZF 100-200g%

T 19HE Y31 44 18 & 80=dA 24X FE39 AR AHXN(FZ



A extract) WATol BBstE, APA AL A2 A=y AL
ZH(exudate) = ¥F BHASHAM AFA A3, A ZA(leachate)S HER
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STAAANZZNH L AFE AHEst] FEAXNEY T4 callusE MS 121
i zlol] X)4ate, HERHA FdA d#A 2Z4E ¥ AR 0, 5, 10, 15, 25,
50, 100pt¥ H7bste] wrapl® & TS AN 26X9A 0¥ GG F
callus TFFE FHsq AFES v AEsAd. MS WA 1mg/l
2,4D2mg/1INAA, 1mg/] kineting #7138t wix 9] pHE 1%agarE% 7] A
pH5.8Z ZAF oy olE ZF7|1d Eav|dA 1587 BT F clean benchol
A A7 100 x ¥o| 15mm EFE HEDZ HAdl 20ml¥ EFIHAG. 484
E9) callusE ¢ Smm2 TYaA et HA 2 1004 Aoz Xesn.
ol AKE 0, 5 50, 75u¥ )5t paraffine = WAl HAAWBEAA FafF
st wiek 30 F AYUG 3044 calluse AT HFS FAHIZ o) AxT

AFFE AR,

(3 PAEe 7 49
499 AeR TFE
ATCCZF oIt 43

dgoedy YFRAGAAN Y B 1059
cylinder cupH ¥ SH P S ALEITH(E T 1993).

(4) FFEF 4

4 A 8E Karlsruker & (Stahl 1973)2 %7 $/F3td ARFE dof 4
LA 7Y F&3t9 gas chromatography(GC)ol FUA7MA] G 20529 ¥
=309 RASYY. GCE Hewlett Packard 5890 capillary GC, columng SE
54(50 x0.33um x 0.2mm), oven2 =¥ AMN 45 oA 583 FA 3k, 300=7}
7 4x/% £EF2 EAF 38T FAsIALH, injector 2EE 250% UL,
transfer line £X& 250%, ion source <& & 200& RO, carrier gas flow

+ 0.5mg/min(He)E, head pressuret 34psiZ 3+ 31, split ratior 1:1108=
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(5) BEsHA A=

TAANEZRE 0" FAYEH FLT A FE FHEA o) FF
£ zt7} 210mie) HEZ HAY FAH(Heisey and Delwiche 1983). &, HE
g A <ol AR E 21 I ol AAAE % aluminium foil2 27
lemZ719 &% 2L 8718 HEAN i3, FEAHEY TAE 30¢4
g F 4|3 AlGE 2 5, 10, 15, 2008 foil £7)o) Bolxd g HE
A HAE parafilme s YB39 (Vokou and Magaris 1986) dF 5ol x4
25°C2) growth chamberol A Zol-&3 oj@d 2 E A& XA

CFEANEY Lot FAES HEHHA G dH%AE 232 2 -‘?4
%

A48 dA AV 4NT F L) B4 BeEA
A

289 AIGHE 5% glutaraldehyde (0.1M phosphate buffer, pH7.0)

AAREEE AaFAY TS RS EFEAR A3, 1% osmium
tetroxideo] FAH AT TGS A 2L SEqoz AH 3}31, ethanolZ
2<% propylene oxideZ X 2|3}%, ©|& Epon mixtureZ Xvjdic} o] &
rotary ultramicrotome® 2 2u3A 712 AW, 05 %toluidine blue® Q3o
LKB-V ultramicrotome2 ©}&3l9 80mm & ZHHE wE9| 100meshdopper
grid $o] Ro}r 30¥7F uranyl acetate$} 10%7F lead citrate® o] 5 A3t
TEM(Hitachi H-600, 75 KV)2.2 # A4, AR 7]&3 4.

1. F&e £835d0 9@ Topst Y
F§FEAS A, B, 2ol 439 T BolAGo| A4
220 ¥oe 9% BA gg B9t n2A 2@

Toll Bigte AT o] AW,



%o 285NN FHE AHE AQE 2 EVE 4EF @ol o
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2. Fa1% LA TRl g% Lols AF

3% Z7H et HVAEAL 459 Wolot oknd dBe F
A ge Aog yehgou Fa4e Qo FHHoidE HHre Fu9 A

ol AT Lo FAAES uUEYH. =, 2T ;S dEzTel HiEtd
725% TN A 44% 7R Eohgol FR A AxeAT. AWM FeHe S8
e 9 S ° 2 w2 Pol oA o] FFHO e Aoz FHH
Aot

g% A3 744 WAHE g
HEFANTE A7 gol BF AzxsAT. =, a5 I3 2719 4 29¢
AFTAMTEE dE2T #9 A8 A2 4AF oA

E Fa%e o A{d dF S99 Loig YFLE HuA & L YE
Weh F, oz @& 2ue 2879 gl & & AYstae EF 2yAT
TAHCE fedol A

3. ZZA 8]

it 2R E dizFol visted 4@ @& AZXEAY. FIARY ARl
N AGAEY callus AZL AF 5271 Fotddl wet FostA @4
ek g FEANEY FFHE Aolv UUTH WERG WY F5IF o Hst
A AAHAG. F, Wwate SdA A HE2EA LAAd T Artemisias
A g3 sizte]l aboistm, HE A9FHoR FAE FAHAAM H7T AuisE
$t7) Q&) Al EHE’} callus AFA A 3R IR AAIH. HE
7ol phytotoxinol g MEEE 2 AF wkgo] Hojste AL & ¢4 o
o] th(Yun 1991, Wolf and Earle 1990).
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5. Allelochemicals 4

g% A& dFHAYE FLYEZ S gas chromatography2 #4132
7} 1.8 cineole & 61577 &8 &2 HAJ=Y chromatogramy vl 2d @&
%& Holx EAE campene, camphor S°1U T Yoo(1993)9] 2]3}d H|& 9
B E2FE 39FH HAYES £, 8 A=n vRH FAR B F
203 Eo|9E AR L sabinene, 1.8 cineolelinalool 5 22ZF At}

6. AEey B

ANAZozREH BHY SHYE} FUT Aoz ATHH AP AND
A3t Aol AHEE 7F ARZF olsh A% AFLY T AW AAEHE

JEld A& terpinen-4-o0lo]Y 2 1THLL 18 cineoleol o™, UnXE &
B2 o]zt U

Aol 448 YT Adsted B 43 Trdye A¥E S5uAME
AA Rl 10p9h 15N NE BE AaA JAHYDL, 00T $a
HAGE A9 ojFoHA Rt ANy FHIREH AL ARl A B
AP 94 sEo et dla R oz eyt
A Y £ NFHAEE TEMOE HAHE Ax iz va) 4dFe]
AL Axdonye AxHo gy, d¥Ae FxeEon, AFl

ALETt 2 FPER0) A 10 FollHE AEHo] 7|Pog x5
A, 7 B Ayl yesth @9 5] AHf 15uet 20uE A A

T 2 HA 2o 01 MEe HIE nEZ=getE Md AF
2 A3tA 718 JeEET Rho(1992)% Kim(1993)& 432
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