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ABSTRACT

This study investigated the Allelopathy effect of Abies Koreana E. H.
Wilson to provide the basic data for industrialization such as natural herbicide
and natural germicide production.

The numbers of species decreased in order of Group 1 (4.33) > Group 2
(3.67) > Group 3 (2.33) as Abies koreana Wilson colony was nearer. Species
diversity was reduced in order of Group 1 (0.72) > Group 2 (0.62) > Group 3
(0.47). The relative germination rate, average days to germination, and
biomass of Abies—koreana-Wilson soaked extract and hot water extract
generally declined as extract—fluid concentration increased while showing
slight differences according to the kind of recipient plant. The subterranean
part of recipient plants was found to be under a stronger inhibition than the
top part. Root hair length and number of root hairs per unit area also
decreased as the concentration increased.

Microorganism growth was also inhibited with extract-fluid concentration
increase. Pythium genus showed stronger spawn growth inhibition at lower
concentration. The total phenol contents of Abies koreana were compared
between soaked extract and hot water extract. The soaked extract was found
to have 0.92mg/g total phenol content and hot water, 8.78mg/g. The total
flavonoid content of soaked extract was 0.13mg/g; and that of hot water
extract, 3.94mg/g.

In soil in the area under this study investigation, the total phenol content
of Group 1 was 0.06mg/g; Group 2, 0.12mg/g; and Group 3, 0.28mg/g. The total
flavonoid content of Group 1 was 0.06mg/g; Group 2, 0.16mg/g; and Group 3,
0.27mg/g, in order, indicating that the closer to the Abies koreana colony, the

higher the total amounts of phenol and flavonoid.
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Based on the findings above, Abies koreana, in competing with native
plants, is deemed to release phenol and flavonoid compound delivering the
Allelopathy effect to the soil inside crown to influence vegetation underneath
in their germination, growth, etc. In this manner, Abies koreana seems to
have a competitive edge and present a strong possibility as a natural

herbicide and natural germicide.
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A5 A Alternaria brassiccola, Botrytis cinerea, Diaporthe citri
Phytophthora capsici, Pythium graminicola, Pythium ultimum, Rhizoctonia
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Table 1. Temperature for cultivation of the plant pathogens in PDA

media

Test strains Temperature(T)
Alternaria brassicola 25
Botrytis cinerea 25
Diporthe citri 25
Phytophthora capsici 25
Pythium graminicola 25
Pythium ultimum 25
Rhizoctonia solani AG-1(1A) 25
Sclerotinia sclerotiorum 25

PDA : potato dextrose agar
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Fig. 1. Various number of species and species diversity index. 1 site,
outside patch of A. Koreana; area; 2 site, border area patch of
A. Koreana; 3 site, inside area patch of A. Koreana. The

different letters are significantly different at 5 % level DMRT.
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2. AL £E0)Ael ot U M

o] ZHadt=
o] Audol& 3 ol UG Al Ao ot

AR FZE N ) w3 (Brassica rapa var. glabra Regel)@] Aol &2
15% A 2l F-ell A 100.8%, 20% A& F-ell A 97.5%, 25% A& T-lA 80.7% , 4%

=9
AgelA 931%= 848 FEH =7 EoldFE Lol gAEH= AL
2 Ao 50% Aol A= Tolrh o] Foy X x| gkt

B-ZF(Allium tuberosum Rottler ex Spreng.), @Y% (Raphanus sativus L.),
A7\ ¥) ¥ (Bidens pilosa L)X %= 22 A3S YelUls Aoz ZAME S

Wb X% FE A )3t 52 (Brassica napus L. djitol&2 15, 20,
]

= 11¢, 25% Adae 31d, A FEdel uig FF(Allium

tuberosum Rottler ex Spreng.)®] thET+ 199, 25% 2199, 98 FEH9 7
$ U5 2.25%, 25% A FrolA 229, HA] FEA st dF(Raphanus
sativus L) W75 1.05%, 25% A FolA 1.36¥¢, €8 F=99 45 dx
T 1.28Y, 25% A FelA 1.27Y, HA FEFd| gk Ae
pilosa L.)°] tx&7+ 2009, 25% A TolA 245, €49 F=9Y A5 gz
T 2029, 25% 3714, HA F=A st {fA(Brassica napus L.)2] E++=
1249, 25% A2l A 1269, €% FE49 A5 1.05¢, 25% A g-olA
2814 = Hatdopd gyt S7hH = Aoz EAMEAI 50% A 2ol A= delrt
o Fo] A A %Skt (Table 2).
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Relative germination ratio(RGR) of receptor plants grown in
petri dishes with various concentrations of A. koreana
extracts. W.E, Water extract(24h); B.W.E, Boiled water
extract(121°C). The different letters are significantly different
at 5 % level DMRT.
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Table 2. Mean germination time(day) of receptor plants in petri dishes with different concentrations of A.

Koreana aqueous extracts

Species extraction Control concentration(%)

method 15% 20% 25% 50%
W.E 1.10+0.05b 1.23+0.24b 1.10+0.05b 2.98+0.98a 0.00+0.00c
A B.W.E 1.10+0.05d 1.80+0.37c 2.45+0.10b 3.10+0.24a 0.00+0.00c
W.E 1.90+0.27a 2.13+0.25a 2.17+0.24a 2.19+0.17a 0.00+0.00b
b B.W.E 2.25+0.08a 2.61+0.11a 2.53+0.33a 2.29%0.40a 0.00+0.00b
C W.E 1.05+0.05b 1.22+0.08a 1.04+0.07b 1.36+0.13a 0.00+0.00c
B.W.E 1.28+0.05a 1.36+0.05a 1.42+0.28a 1.27+0.05a 0.00+0.00b
D W.E 2.00+0.13b 1.98+0.11b 2.57+0.13a 2.45+0.16a 0.00+0.00c
B.W.E 2.02+0.12¢ 2.95+0.16b 3.60+0.29a 3.71+0.16a 0.00+0.00d
W.E 1.24+0.26ab 1.05+0.05b 1.67+0.51a 1.26+0.06ab 0.00+0.00c
b B.W.E 1.05%0.05¢ 1.99+0.31b 1.83+£0.07b 2.81+0.23a 0.00+0.00d

W.E , Water extract(24h); B.W.E , Boiled water extract(1217TC)
The different letters are significantly different at 5 % level DMRT.
Abbreviations : A, Brassica rapa var. glabra Regel,; B, Allium tuberosum Rottler ex Spreng; C, Raphanus sativus L.; D, Bidens pilosa

L.; E, Brassica napus L.
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2) #84 F2ANA F48 4%

AA FZFHo| th3+ w3 (Brassica rapa var. glabra Regel)®] A A5 Abth Al
&2 15%, 20% AL T7HA AGF-AGe] SUMEE AEFE Bl 25% A7
TolA 39% Aol AR A7 F
2> 15% Aol A 96.7%, 20% A2l g-el A 73%, 25% A g-ellA 39.1% %
ZAFE QAL 50% A TE ol A ekt

B-ZF(Allium tuberosum Rottler ex Spreng.), @Y% (Raphanus sativus L.),
A=\ ¥) ¥ (Bidens pilosa L)X % 22 A3dS YedlE 2oz A
of wka] H A FEFd o W& §A(Brassica napus L.)2] A4 A&
15% A g ol Al 1385, 20% A 2ol Al 126.6 25% A & el Al 153.1% o -0l
vl 2] Aol T A oh(Fig. 3).

AR FZFHo| th3t w3 (Brassica rapa var. glabra Regel)e] #dt3-¢] Aty
AELS 168%, 20% AP F7A AekE Aol UM = AEFE HAAL 25% A
ol Al 16% Aol AA Ao A FEdo| g wjFo] At Aol
FE&E 15% A FolA 96.5%, 20% ATl A 71.8%, 25% A& T-olA 14.3%

==

2 ZAE T " A FEFAol gt B3 (Allium tuberosum Rottler ex Spreng.)
o] A5 25% Aol 81.6%, A& FE Aol A 25% AT 44.5%, WA F=
Aol th3t A (Raphanus sativus L) 4% 25% A2+ 96.1%, €9 F= A9
A 25% Al 575%, HFA FE=d st A=) 8] ¥lE(Bidens pilosa 1.)°]
B 25% AT 87.7%, 49 FE Aol A 25% AT 12.1%, A F=H of
3t 2l (Brassica napus L) A% 25% A& Foll A 105.7%, A8 FE Aol A
25% A7 39.3%= HAMH AT (Fig. 4). FE8AA=9] A5t 4

oF Ashio] Aol s AT

==

o
)
o
e
f

_15_



o HZeHA A ollAs AAlTol Trsllen, =7t woldes AAT

A FE Ao )3k vl F=(Brassica rapa var. glabra Regel)® A%< 15%
Aol 058g ATl Frtskdv7E 20% A= ghell A 0.53g, 25% A&+
A 019glo 2 w=AA o R HAastal, d' FEHL FE7F mobg] wel AA
F o] FHastt

F-ZF(Allium tuberosum Rottler ex Spreng.), @ (Raphanus sativus L.),

A= 7| v ul5 (Bidens pilosa L.), 2 (Brassica napus 1.)¢] 7oA % H]$=3k

AFE HEhdE slo w2 2AREIT
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Brassica rapavar. glabra

y =5.9752x3 - 67x2+ 191.77x— 32.115 y =2.1595x3 — 27 153x2 + 70.97x + 54 .237
200 r Rz = 0.9883 200 r Rz = 0.9996
180 | W-E 180 | B.W.E
’-a ‘\:O..
S 160 8= 160 -
© 140 | a © 140 |
2 2
& 120 . a » 120 5
- . -
S 100 ‘S 100 ‘N
oC 30 + oC 380 - ~
T Lul
o g0 | o 50 - \
C C
40 r N 40 - N
20 | \ 20 | \
d
O 1 1 d 0 1 1 | 1
Cont. 15% 20% 25% 50% Cont. 15% 20% 25% 50%

Concentration(%)
Fig. 3-1. Effect of A. Koreana extracts on shoot growth of receptor plants grown in various concentrations.

W.E, Water extract(24h); B.W.E, Boiled water extract(121C). The different letters are significantly
different at 5 % level DMRT.
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Allium tuberoswurm Rottler ex Spreng

y = —3.5266x3 + 5.5253x% + 51.173x +47.037 y =-0.2253x3 ~ 5.675x% + 16.035x+ 89.718
208 T g R* = 0.9998 200 R> = 0.9998 B W.E
—~ 180 ¢ ) — 180 ¢ NS =
o~ o~
S ab —— =
S 140 | v S 140
= =
®» 120 | C/ &d » 120 )
S 100 | N S 100 | EPN)
C
oo 80 | L 80 ~
e |l = \:
40 | 40 N
20 20
0 E ol d
Cont. 15% 20% 25% 50% Cont. 15% 20% 25%  50%

Concentration (%)

Fig. 3-2. Effect of A. Koreana extracts on shoot growth of receptor plants grown in various concentrations.
W.E, Water extract(24h); B.W.E, Boiled water extract(121C). The different letters are significantly
different at 5 % level DMRT.
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Raphanus sativus L.

y =—7.961x3+ 55.385x2 — 110.52x+ 163.95 y=—1.464x3— 7_.1268x> + 63.144x+ 46.734
200 2= 0.9941 200 Rz = 0.9901
W.E B.W.E

s 180 — 180
S~ S=
22 160 | 22 160
s —
8 140 | 9 ja0 a ab
= = |
e 120 | a w 120
— c b b Y b b
©o 100 | — ] \ o 100 -
e | ., i
[T L
oc 60 | o 60

40 40

20 20

c
o 1 1 d o 1 1 1
Cont. 15% 20% 25% 50% Cont. 15% 20% 25% 50%

Concentration (%)

Fig. 3-3. Effect of A. Koreana extracts on shoot growth of receptor plants grown in various concentrations.
W.E, Water extract(24h); B.W.E, Boiled water extract(121C). The different letters are significantly
different at 5 % level DMRT.
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Bidens pifosa L.

y = —6.26x3+ 42 _835x2 — 87.952x + 153.21 y =1.3984x3 — 13.735x2+ 14 _.061x + 99.264
200 WoE 2— 0.9702 200 - R? = 0.9899 B.W.E
—~ 180 ¢ ) — 180 ¢ NS =
S~ S=
2° 160 | £ 160 |
e et
8 140 | 9 qag +
= =
» 120 | " . w» 120 -
a
S 100 | —~ ) ETS) b S 100 | 2 &
b 80 | L 80 |
B .5 | B oy
40 | 40 + d
20 | 20 N
o 1 1 C o 1 1 \e 1
Cont. 15% 20% 25% 50% Cont. 15% 20% 25% 50%

Concentration (%)

Fig. 3-4. Effect of A. Koreana extracts on shoot growth of receptor plants grown in various concentrations.
W.E, Water extract(24h); B.W.E, Boiled water extract(121C). The different letters are significantly
different at 5 % level DMRT.
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Brassica napus L.

y = —10.993x3+ 70.78x° — 108.91x+ 154.03 y = 0.4823x3 — 24 .564x% + 107.43x+ 15.756
200 W.E Rz = 0.9058 200 Rz = 0.9954 B.W.E
— 180 ) — 180 - e
32 = 32
.:: 160 | b/\ : 160 +
8 140 | b L2 \ Q qao0 a a
& 120 | i & 120
© 100 t © 100 r
5 oo | &5 so | S
oc | oC .0 L
40 | 40
20 20
o 1 1 e O 1 1 C ]
Cont. 15% 20% 25% 50% Cont. 15% 20% 25% 50%

Concentration (%)

Fig. 3-5. Effect of A. Koreana extracts on shoot growth of receptor plants grown in various concentrations.
W.E, Water extract(24h); B.W.E, Boiled water extract(121C). The different letters are significantly
different at 5 % level DMRT.
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Brassica rapavar. glabra

y = 9.3002x3 — 97.445x2 + 271 .36x — 88.159 y=11.862x3—119.26x2+ 322 81x— 116.59
200 2 — 0.8857 200 Rz = 0.9934
S W.E —— B.W.E
) )
2 160 | 2 160 -
L2 140 a L 140
o a o
© 120 | b/\ © 120 .
a,

© 100 ¢ # \ 'S 100 \
oc 80 | ocC 80
L 1T
o 6o | o 60

40 | 40

20 | c 20 N

O 1 | | C o 1 1 \ d 1
Cont. 15% 20% 25% 50% Cont. 15% 20% 25% 50%

Concentration (%)

Fig. 4-1. Effect of A. Koreana extracts on radicle growth of receptor plants grown in various concentrations.
W.E, Water extract(24h); B.W.E, Boiled water extract(121C). The different letters are significantly
different at 5 % level DMRT.
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Allium tuberosum Rottler ex Spreng

y = 5.9087x3 — 79.978x2 + 271.7x— 95.035 y =—0.7481x3— 3.1818x2+ 17.282x +85.897

200 Rz = 0.9754 200 R== 0.9947
— W.E _& S B.W.E
s= L] 2
@D 160 | 2D @ 160
2 =
2 440 | L 140
= S
(1]
a 120 [ © 120 .

a

S 100 | = be ‘S 100 - e — ab
E 80 \ o so
T L

60 o 60 b

N

40 40

20 | 20

o 1 1 d o 1 1 C 1

Cont. 15% 20% 25% 50% Cont. 15% 20% 25% 50%

Concentration (%)

Fig. 4-2. Effect of A. Koreana extracts on radicle growth of receptor plants grown in various concentrations.
W.E, Water extract(24h); B.W.E, Boiled water extract(121C). The different letters are significantly
different at 5 % level DMRT.
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Raphanus sativus L.

y = —6.8068x3+ 45 _676x2Z — 88_.044x +150.31 v =5.4676x3 — 67.172x2+ 208.54x — 43.077

200 r R>= 0.9894 200 R” = 0.9291
<= 5 a0 W.E pR———— B.W.E
< 2 a
@ 160 ® 160 -
U —
== 140 | L 140
e S
©
= 120 | a S 120

a A bc
— & /_\ “— b
© 100 = = a\ o 100 -
c

E 80 r 0Cc 5o -
o [T

60 r o 60 \

40 40 r

20 r 20 5

o 1 1 b o L | g
Cont. 15% 20% 25% 50% Cont. 15% 20% 25% 50%

Concentration (%)

Fig. 4-3. Effect of A. Koreana extracts on radicle growth of receptor plants grown in various concentrations.
W.E, Water extract(24h); B.W.E, Boiled water extract(121C). The different letters are significantly
different at 5 % level DMRT.
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Bidens pifosa L.

y = 6.4627x3+ 45.916x2 — 100.15x +161 .51 y = 2.5908x3 — 20.291x2+ 16.431x+ 102.13
200 R = 0.9936 200 2— 0.993

. W.E s B.W.E
2= =
@ 180 | > 160 |
= <@
== 140 | L 140
S S
(1]
w 120 E 120 |-
~~— a ab a
© 100 ap = 400 + B
o R — 2 - ~b
w80 r N oC  so -
o (W] N

60 [ oC so -

40 | 40 + P

= =1 \%\

d
o 1 1 C o 1 1 1

Cont. 15% 20% 25% 50% Cont. 15% 20% 25% 50%

Concentration (%)

Fig. 4-4. Effect of A. Koreana extracts on radicle growth of receptor plants grown in various concentrations.
W.E, Water extract(24h); B.W.E, Boiled water extract(121C). The different letters are significantly
different at 5 % level DMRT.
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Brassica napus L.

y = —7.3802x3+ 46.3x2— 74 .01x+ 135.26 y =10.705x3 — 120.86x2 + 368.29x — 157.28
200 Rz = 0.9998 200 r Rz = 0.9974
- W.E - a B.W.E
:o_\‘ 180 | o\o 180 L
@D 160 | o 160 a
T <
5 140 a O 140 - N
= o
& 120 ab \ab & 120 |
l:':o 100 | S 100 -
80 | oC 80 -
g 1] o
60 | oC s0o |- \
40 | 40 |
20 | 20 |
c
o 1 1 O 1 1 e 1
Cont. 15% 20% 25% 50% Cont. 15% 20% 25% 50%

Concentration (%)

Fig. 4-5. Effect of A. Koreana extracts on radicle growth of receptor plants grown in various concentrations.
W.E, Water extract(24h); B.W.E, Boiled water extract(121C). The different letters are significantly
different at 5 % level DMRT.
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Table 3. Weight(mg) of receptor plants in petri dishes with different concentrations of A. Koreana extracts

. . 0o
Species eﬁg%ﬁggn Control 155 ZOi;:ncentratlon(/;;% £0%

A W.E 0.43+0.05b 0.58+0.03a 0.53+0.06ab 0.19+0.08¢ 0.00+0.00d

B.W.E 0.55+0.04a 0.41£0.07b 0.31£0.04c 0.21+0.02d 0.00£0.00e

B W.E 0.15+0.10b 0.30+0.03a 0.30+0.05a 0.21£0.03ab 0.00£0.00c

B.WE 0.29£0.01a 0.22+0.01ab 0.18+0.04b 0.10+0.08¢ 0.00+0.00d

W.E 3.34£0.06a 3.54%0.12a 3.33%£0.28a 3.26+0.42a 0.00£0.00b

¢ B.W.E 2.00+0.22bc 2.59+0.20a 2.22+0.33ab 1.64+0.19¢ 0.00+0.00d

D W.E 0.28%£0.02a 0.28+0.04a 0.28+0.02a 0.25+0.01a 0.00£0.00b

B.W.E 0.23+0.02a 0.17+0.01b 0.11+0.03¢ 0.05+0.02d 0.00£0.00e

B W.E 0.34+0.04b 0.52+0.03a 0.52+0.03a 0.55+0.03a 0.00+0.00c

B.W.E 0.49+0.04a 0.52+0.03a 0.50+0.01a 0.30£0.06b 0.00+0.00c

W.E , Water extract(24h); B.W.E , Boiled water extract(121TC)

The different letters are significantly different at 5 % level DMRT.

Abbreviations : A, Brassica rapa var. glabra Regel,, B, Allium tuberosum Rottler ex Spreng; C, Raphanus sativus L.; D, Bidens pilosa L.;

E, Brassica napus L.
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C
Fig. 5-1. Development of seedling root hairs with different concentrations of A. Koreana aqueous extracts. Scale bar

= 200im. W.E, Water extract(24h); B.W.E, Boiled water extract(121C).

Abbreviations : A, Brassica rapa var. glabra Regel,; B, Allium tuberosum Rottler ex Spreng; C, Raphanus sativus L.; D, Bidens pilosa

L.; E, Brassica napus L.
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D E

Fig. 5-2. Development of seedling root hairs with different concentrations of A. Koreana aqueous extracts. Scale bar
= 200mm. W.E, Water extract(24h); B.W.E, Boiled water extract(1217C).

Abbreviations : A, Brassica rapa var. glabra Regel,; B, Allium tuberosum Rottler ex Spreng; C, Raphanus sativus L.; D, Bidens pilosa

L.; E, Brassica napus L.
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Toll wlskel tixThe] wARS] Aol wHHlH|H o AAlHE As e @
A

Phytophthora capsici, Pythium graminicola Pythium ultimum, Sclerotinia
sclerotiorum 1 7% WZET(100%)°] Hla] 100% =1 2]-(10%)N A Aol 3
Adojupx]  ektom  Alternaria brassicicola 65%, Botrytis cinerea 39%,
Diporthe citri 72%, Rhizoctonia solani AG-1(1A) 80%<] <A 3¢S eV

ols T THUNe F8A FEdo o W WU weS B T2
Pythium graminicola Pythium ultimum= 25% A 2]7-°A 100% Az 7}A
TAZE s sk g Ao w A ATH(Fig. 6).
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r OCont. 0O25% ©D50% B75% ®100%
100 | &, a a a 100 + & a a a
= =
e 80 B e 80 B
Et £z
20 20
2 O 60 r 2 QO 60 r
G 's O
N X
<40 ¢ S0t
20 | o0 |
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Fig. 6. Colony diameter of fungi taxa grown in PDA medium with various concentrations of A. Koreana aqueous
extracts. The different letters are significantly different at 1 % level DMRT.

A, Alternaria brassicicola, B, Botrytis cinerea, C, Diporthe citri; D, Phytophthora capsici;, E, Pythiumgraminicola, F, Pythiumultimum,;

G, RhizoctoniasolaniAG-1(1A); H, Sclerotiniasclerotiorum.
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¢ Bdol BgHon 4§oam BY ABALGE HBA ek 4P A,

A 70 opeh 243 gee] Aol ol g AuANA N e 9P
S £ (Kim, 1997; Lodhi and Rich 1971; Duke 1986).

T A FEHQAAT AAD, A9 FEIA, F71=, TH ES] gig
T s s 24T A% FEAUTY & s dEs 24T A9 d" 5=
Aol AF-+ 878+0.09mg/g, A FE=H A5+ 092£0.03mg/g, &E FAHA

BY
&
o

J—:fL
A 1H AR (0.0620.00mg/g), = W -2l HFAAYG 2W FA
(0.124£0.01mg/g), & WF-A < 3 A (0.28+0.00mg/g) &= 4] =] i oh.
+ <& 94%0.04mg/g, A F=4 0.13+0.00mg/g,
olm et RA 1M FALT (0.06+0.00mg/g), w2k Wl - 5 HAA 2 %

A 0.16£0.01mg/g, = WHFAS 3W AR (0.27+0.01mg/g) o= A = AT

h)

(Table 4., Fig. 7.).
9 AyE Fete] B FAAUT TE A oA T YR A goew

A55 BF U F =g Senwels el sk
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Table 4. Total phenolic compounds and total flavonoids of A. Koreana

Total phenolic compounds Total flavonoids

(mg/g) (mg/g)
Boiled water extract 8.78+0.09 3.94+0.04
Water extract(24h) 0.92+0.03 0.13+0.00

Total phenolic compounds M Total flavonoids

b
b
¢ ¢

1 Site 2 Site 3 Site
Site

Fig. 7. Total phenolic compounds and total flavonoids of experiment

030 - a .

:?.:’ 025 -

= =,
PSR TR — 1

Total content (m
o
=]
wn

o
[=]
o

site soil in A. Koreana. The different letters are significantly

different at 1 % level DMRT.

A, outside area soil; B, border area soil; C, inside area soil
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stAl sh= Ha(4, 1987)¢F dA| stglom, A5 %9 allelochemicalsoll A Al 3 9]
S2o] &iste] xRy f Al FXHATE Ba(H, 19937 2, 1999;
el 7 2003)2F FAFSE H eSS B Lodhi(1976)2 allelochemicalsoll 2] &f 2

Eo] Wole} {FtA o] A5E o] Aol FulE = At #ste] Ragk ul

o
P
Aot E= WA setEdR Hele) welg AP A dAHE A,

T8 FEIY T S wEt AAFo] A AFEFS YERT o=
Yun and Maun(1997)2 To wE §g3 Fol= F

ddE APAFE B Parthenium®)
FS oA s aL(Mersie and Singh, 1987),
Ao AgS Friar g urh(Pardates and Dingal. 1988; Hazebroek et al., 1989;

SR GRG Frobs Fa ARe rhe 1999). PY wge oA 4
8

phenolic compound® R, Alif, =& viruss B Yo o3k wojztg o
224 FHENE JedE Edo] Bed(Snook et al, 1991; Miles, 1991), o] =
22t A= 2 5 phytoncide ¥ phytoalexin =& o] FE% o] =%
a1 SFORH(EE MK -, 1978; Barz, 1990). Allelopathy @7doll 23k &%l
A= Zentmeyer(1963)l 23Fe] Al 2FE A 01 allelochemicals ol & 2H-&
o] i B Bormz A, Ay EE virus 5 HUTe Aol it W

13 H(Friend, 1977). B3k Griimer(1961)< allelopathy 2] 7
We MAE7HA Fgdistlal s Eo] AL mA e AEA Aol thdh
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