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Allelopathic Effects on Seed Germination and Fungus Growth
from the Secreting Substances of Some Plants
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ABSTRACT

Phenolic compounds from 7 species of naturalized invader species and Korean wild plants were
analyzed by high performance liquid chromatography. Eleven phenolic compounds including ben-
zoic acid were identified. The extract of naturalized plants was significantly more inhibitory to
seed germination and seedling growth of the both naturalized and Korean wild plants. The content
of total phenolic compounds in each extract were 43.5 mg/l in Ailanthus altissima as the maximum
amount and 25.5 mg/l in Phytolacca americana as the minimum.

Phytotoxic substances of ethanol extracts was investigated for antifungal activity against 23
selected fungus species. The antifungal activity of Phytolacca americana showed the greatest clear
zone of 23 mm in Aspergillus awamori and its activity had an effect against 6 fungus species.
Ailanthus altissima formed the greatest clear zone of 26 mm in Erwinia carotovora sub. sp.
carotovora and had an effect agsinst 2 fungus species.

Key words : Naturalized invader species, Korean wild plant, Phenolic compounds, Phytotoxic

substances, Antifungal activity.

N E

A &AW allelochemicalsZE A AEH phenolic co-
mpounds, volatile substances, tannin, terpenoid §°] JH|
(Einhellig and Rasmussen 1973, Lodhi 1976), ¢|& & phe-
nolic compounds= 714 % YOo= T oot fiief
A FEA, AEEE 2 Axge 7158 dAske §, A

B AJZE 196U o

AejthAlel GE& MATHA § 1996, Bhowmik and Doll 19
84, Kapustka and Rice 1976, Olmisted and Rice 1974, Tin-
nin and Muller 1971). 204]7] 2o Cowles(1911)& A=Hd]
A MAEE allelochemicalss Hole] 714 £238 90l F9
stz A7Zkeldan, Knapp?t Furthmann(1954)2 &% 2 ©]
T A2 7te] ghof A9} 7o) 9lo] allelopathy &40l T2
a7 2-g-shtal stk

]9} 7 allelopathy %] 71 @A Uehte AE

G4 8l ol TR A H](BSRI-96-4441)) °]5te] 485 2l

— 181 —



182 Lee, Ho-Joon et al.

o
7b wEeh, o] ghitsAn WE o SA8E gfof
weh Azl Eo] t ok el Ko AsAlEd o
& AL 19619785 Ao RAHQ 2P} o] o]
A 1981ARE HI7RR] ded AR F 337 19452
RO WEH T 1995, 1995, b). A ES A LT}
W s aRlel g e vt Wi, B F4E A
sto] el 7tx) Abxd B ol £ LS: grol 718 7k
A tHNewsome and Noble 1986, Aber and Melillo, 1991).

TEPAY Holx7le Hste AEZe xR, HAEY

A EEO] tiF-olH o5& FHAEAA 2l o

3 & e S840 allelochemicalss )5t
Bl A%o] 448 oA &cHInderjit and Dakshini 1990, 19
92). Allelochemicals® &3t 7A=Y £ 47} Sl
A Az Zrlsta Akt fehs A3 Hol27]9 AHE
& 183 @AY AT 3 WAE AU BEsta
ek olgiet dF AJAEEL el AAYAERT phe-
nolic compoundsE g3 FHEoaM FH AL Fo A%
£ AAiske Aol Azt ofd] et A H% MEE vl
ATHKim and Lee 1996).

3, Grimmer(1961)+ allelopathy?] 7§d-& 1| &) 7tx]
st nFAEo] wAEY 1 ]t A4S AEAY Ata
(phytoncide)2t 3Hom 1 o] 259 HANFEHo] n|4
59 *M—"— “ﬂl&h phytoncided] EH?} A7 A s
AP Qe AEGule] 71E3h= phytoncidez+= vHE9)
ahgj¢lejut XHTr"ﬂ T AU Fof Wi en o
Yol M= v g sl s vehl= AE2 28 E(Portulaca
oleracea), B|%(Artemisia argyi), 37V(Sinomenium acutum),
ZWIE(Pinus koraiensis) 50 HIEATHA £ 1992, 2 &
1994).

Allelochemicals& A A1 &H9] shtA &
mechanism H3 0 2R o]E HALH o] 4
AfEds €49 F s Aoz 7gd 4
micalsg o83 SEFobe vt A%
Z9] AEH HAE 3 dAAE T Zﬂ ] %%Xﬂ 7N
Z0] 9o HOshorn er al. 1988, Wink 1987), o] £
& At AFFYE vlaE Hrrt HA R

of o} HEAHOR ol dHE Aew /9 ¢l Aok
ay JAEe] Uit B BaAef gk et el
A7) W goz AAZREH gty wEol At 28
< 7 9oyt Aagal Lo,

B oApe A g el Ee] REE 2ARslo HlgeS
248 Agl gl F EA4S goteh, g Eel & vt

< st 2R AT A Rl Basto] 7o oAgAF
TE9
|

1

wjo rlo
2

€
9g PuY

=<

ol& thAe

Ao
29 /\gx}iz] al
1

Korean J. Ecol., Vol. 20, No. 3

Az F7kske U3 $o shid Aoz A= alleloche-
micals®] AR-S EAMFAUE wak wolel SIS Esla
¥ A% nAE oS ZAML allelochemicals®: A4
g0 HANAEA NS st Aol 3k e
I 89 E wheted 1 ZAo) Qi

Mz 3wy
HelA 20 XHIAME Fo| BEX| XA

el M skl $9 e RIS vlas] 4
ol tlepelaohl, b, TN, AR,
FHFUGHD), oPHEFU(FR)S 1996k
A TSkl 10x10 m2 3EH wkE s
Tt g AR £ 2
10005 2RIl o) kA st A gl o
Cigiins

ajn ofN ofN
4
X

oy
k9

P2 e Ee] =& HE o Woldd

AN E 359 AE(Cassia mimosoides var. nomame), 49
S (Portulaca oleracea), 332 (Humulus japonica)™ FA3H
% 459 Wx(Erigeron canadensis), V=AY Phytolacca
americana), 7Fe\ - Ailanthus  altissima), WA Z(Ambrosia
artemisiifolia var. elatior)?] 4% 22l 4EFEHL o
00 AdE FHEe APAE 3% Aol (Plantage
asiatica), =3 (Echinochloa crus-galli), *E(Cassia mimosoides
var. nomame)3t 3 E 320l 7159 (Rumex acetocella),
dto| 2 Oenothera  odorata), V1=AY2] ¥ Phytolacca  ameri-
cang) S ol glo) AHEEY

FEHL 9L 200 goll THS 1,000 mIE goi 80CAHA 48
AZE o A2 on] 15000 rpmol A 3087 AR
& 3(Centrikon T-1045, Kontron Co.) 1 4234& 4¢ ¥%
Jof BkshEA] B Age] AMgsitt FEAE FAuE A
of filter paper(%7 150 mm, pore size 5 um, 1 ym)E o3}
8 ohg FE09) FLRE 10, 25, 50, 75, 100%2 2dake] A
Yo ARgaigi}, dold e gdd Arle a8 Mgt
o] 3~5% sodium hypochloride EollA] 3B A% & =
2 38 AYako petri-dish(%7 90 mm)oll S0 ¥ mEst
How o] 9= 28°C incubator (Hotpack Phila, PA,
USA)ol A} 43] wkiaiodct.

ZZuel £ phenolic compound ¥ X



June 1997

Folin-DenisA] 2k} X kA ¢ sodium carbonate folS
w50} Mugedo®t Waterman(1992) ¢] whioz %
compound &S 38| HhEsle 2% 0?3’1‘3}.

phenolic

3 ZMYS A 7F { 2FE uixl

FTATFE FENEH ABRITENE FHLE Agpergil-
lus versicolor IAM 2080, Aspergillus usamii mut. shiro-usamii
KCTC 1291, Aspergillus parasiticus KFU 3074, Epidermo-
phyton floccosum KCTC 1246, Microsporum gypseun KCTC
1252, Aspergillus awamori, Aspergillus oryzae KCCM 1372,
Aspergillus  phoenicis KCTC 1228,
KCTC 1257, KRN(Corticium rolfsii),
Sclerotinia  sclecotioum, Phytophthora  capsici, Rhizoctonia
solani, AYAlternaria sp.), P33(Penicillium sp.), B28(Botrytis
sp.), Fusarium oxysporium f. sp. Ivcopersici, HM-1(Heli-

Penicillium  expansum
Pythium myriotyrum,

cobasidium mompa), Phytophthora  coctorium, Verticillum

dahliae, Erwinia carotovora sub. sp. carotovora, Fusarium ox-
ysporium {. sp. melonis & 23%& A3l g8 2Hd
AHE H)R)E potatodt glucose?} HHE PDA(potato dex-
trose agar)ujAZ AME3LET WiRl= potato 200 g5 500 ml
S50l yol 20870 3o agar 15g% glucose 20 g& #7}
g thy 158 et 7k dAl

&2y 1¥
YA ER A& dE FEAE FAETA Aest

of FZoHo] ehtdS Hluagth Clean benchujel A Hitd
ZE* 5 ml«] z} ]\:\-"ﬂ T3 zun:Lo] & zJ}.o}J« RTik)s

*lﬂ T #3% 0.0 mY wjRe HEsh] 4 feEgE F
T 45 ﬁ‘QO}?ﬂ cst w59 odEE F24L pore
size 0.45, um membrane filter? o3He TR 5% Fo

0.2
250 9] H=AE AREA} 27C incubatorol 4] 48417+ &
Qb wiget T disc 7919 clear zone® F7%(mm)e H]ulsl
gy NS 33 ukEsle A
Beuchat 1984, Benson 1990).

CHConner  and

FZ%9| phenolic compound Mg A

T8 F2F ARY FAe £ 27l FE2A 40 mE
Fstel £3} NaCl 10 mE 7} & 1 N HCLE ol 43t pH
28 Z%:i Atk 7ol ethylether 20 miS 4
ethers & & o

—\r

L

2

ZHf7]e)] 21, o] etherZol 5% NaH-

Allelopathic Effects of Some Plants 183

CO, 8% 20 miZ Yof ¥4} ¥ etherd H2]3l NaHCO,
FAZUE AATH33 wHe) +8€ NaHCO, 843
HCLE o] &3t pH 22 =d¢t vF ether 20 mlZ 4 %,
etherZS #3(38] WHE) rotary evaporator® 7refafel] S
A7) e 4?—5}% 5 ml acetonitrile® 231A# membrane
filter2 o3} & F HPLC(Hewlett Packard Series 1050, U-
SA) £4 & *LLE ARSI THKim 1993). Diode-Array De-
tector(250, 254, 284 mm) ¥4 2OZ Column Lichro-
spher® [00(RP—18. 4 mm id.x 100 mm)S AF&3}H, mobile
phase™ acelonitrate®} sodium acetate bufferlA purp
acetonitrile, B pump : 0.02 M sodium acetate buffer pH 4.3
with acetic acid)Z AF-3}Y, flow rate® 1.3 ml/min, injec-
tion volume? 20 ul2 3ttt

Zo 9 7%
HEAIEY HeE

7t Aole] zAEEE Z8et A%y AEY F 45
zAksted 13H4-S AFEItHTable 1). o o vehd vt
gol 22 2 H(34.2%), FEl9 ofE FH(27.3%)3 2
o] WA wehd 71540l e A9 AT w9
oL} aekzide) Ags-S FErH6.8%), WeH11.8%)H 2
. 0]9} 22 A 1980d9%
i E e AgEY &
UHY 19 89, uk 1995, 1995a, b).

i

m fe

i
°

A%

oXx,
ﬂ
—\_4
i 1—r 7
=5
A
2

Table 1. Rates of naturalized invader species in each
survey area

Number of Number of Rates of

Section Location appearance naturalized naturalized
species invader invader
species  species(%)
Factory oo 27 5 18.5
area
Mt. 45 5 11.8
MOP‘ Kwanak
ntainous Mt 20 3 6.8
area Surak
Airport
: 13 34
area Kimpo 8 2
Stream Hanam 13 4 22.2
area
Apartment ¢ o 2 6 27.3

area



184 Lee, Ho-Joon et al. Korean J. Ecol., Vol. 20, No. 3

o
8

g

»
3

e A

2
T

Germination rate(%)

»
=3
T

Length of root{mm)

Lengih of shoot{mm)

10% 25% 50% 5% 1000% 3% So% 5% 100 10% 25% 50%

Concentation of extract(%) Concenimtion of extrac(%)

i-cont..l A2 03 24 25 6 »7 |

Fig. 1. Comparison of germination rate(a), shoot growth(b) and root growth(c) at 6 days after sowing of Plantago
asiatica( A), Echinochloa crus-galli(B), Cassia mimosoides var. nomame(C) with different concentrations of Humulus japon-
ica(1), Cassia mimosoides var. nomame(2), Portulaca oleracea(3), Eringeron canadensis(4), Ambrosia artemisiifolia var. elatior

’

(5), Phytolacca americana(6) and Ailanthus alrissima(7) extract.
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Fig. 2. Comparison of germination rate(a), shoot growth(b) and root growth(c) at 6 days after sowing of Oenothera
odorata(A), Rumex acetocella(B), Phytolacca americana(C) with different concentrations of Humulus japonica(l), Cassia
mimosoides var. nomame(2), Portulaca oleracea(3), Eringeron canadensis(4), Ambrosia artemisiifolia var. elatior(5), Phytolacca
americana(6) and Ailanthus altissima(7) extract.
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Fig. 4. Comparison of antifungal activity of ethanol extracted Phytolacca americana,
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pcoumaric acid, catechol, syringic acid, vanillic acid, ben-

F{protocatechuic acid, p-hydroxybenzoic acid,

zoic acid, ferulic acid, caffeic acid, scopoletin, cinnamic

acid)?] Aol A, FHE Ao (Table 2), o]52 71(1993)
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Do) 49 s
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echolo] 7.83 ppmO.Z FAFElOH benzoic acide 2,852.22
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U= thE SR A vhelR] 9 caffeic acid?b 22 12.50,
418.26 ppmoZ RO Wil HAE2 syringic acid7}
Ztzh 22748, 25.55 ppm. scopoletino] Z+z} [12.93, [34.35
ppmlE  ZAE AT 58] benzoic acide TRE  phenolic
compoundel Hsle] 7} FEoA A Jepged dubEe
2 phenolic copmpound % benzoic acidE A¥ FE& 4

Fig. 5. Comparison of antifungal activity of ethanol extracted Ailanthus altissima.

Table 2. Quantitative analysis of chemical compounds from different species by high performance liquid chromatogra-

phy(HPLC) - - (unit : ppm)
. Substances Proto. p-Hydro. Cate. Vanill, Syrin. Caffe. p-Coumari. Benzo. Ferul. Scopo. Cinna.

Species

K.WP H. japonica 6.45 12.72 785 0.00 0.00 0.00 103.71  2852.22 5.8  0.00 11 04
P. oleracea 0.00 0.00  0.00 000 000 0.00 2.11 10.98 0.03  0.00 1.36
C. mimosoides  8.97 8.00 000 434 000 0.00 12.73 149.90  4.09  0.00 246

N. I. P E. Canadenis 0.25 6.80 000 13.68 227.48  0.00 0.00 113.21 45.74 112.93 0.00
A. artemisiifolia  1.12 14.09  0.00 149 25.55 0.00 23.84 123748 000 13435 10.75
P. americana 0.00 .32 0.00 0.00 0.00 12.50 4.33 82.48  4.31 0.00  4.00
A. altissima 0.00 12.55  0.00 0.22 0.00 418.26 144 35 153.48  0.00 0.00 4.51

K.W.P : Korean wild plant N.IP : Naturalized invader plant

H. japonica : Humulus japonica, P. oleracea @ Portulaca oleracea, C. mimosoides = Cassia mimosoides var. nomame, E. canadenis

. Erigeron canadenis, P. americana @
Ailanthus altissima

Proto. : Protocatechuic acid, p-Hydro
. Caffeic acid, p-Coumari. : p-coumaric acid, Benzo.
> Cinnamic acid, Cate. : Catechol.

Phytolacca americana, A. artemisiifolia

: p-Hydroxybenzoic acid, Vanill. :
: Benzoic acid, Ferul,

o Ambrosia artemisiifolia var, elatior, A. altissima .

Vanillic acid, Syrin, : Syringic acid, Caffe.
: Ferulic acid, Scopo. : Scopoletin, Cinna
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