SHEANEREr 3R] 26(1):39 ~47, 2003

Korean J. Ecol.

£33 LKA EL o 8 FHU0| £33 F3YE Ao fA=E #
Z7\14E o0{xl= g
T EARETE Y
AFU ST ARAL By, €% 94" FYostar
M QAR E 529 o 44 FEA35 2238 452719 allelopathy A4S ZAME T o5 & 559
9] Z phenolic compound ¥ #]7)thAUE 7} 2,21 mg/l, 817 A&A 3 U EY Z phenolic

compound & AU 1.38 mg/LE 7H Zohth 18] T HPLCE ©]43lad phenolic compound®] AJ &S
248 A3 1438 3597, 1 & d71thauE9] phenolic compounddHgk-2 320.56 ¢/mgl.2 714 &9k
o £3] S-sulfosalicylic acid7} 312.55 g/mg& BAM Gtk & FZFH 9] & phenolic compound 3k} pH}

}1‘ ]E’])\)\—L I 9] ? % EHi:rqu'

A

£@ 499 2ol HEFS DRTRY AP 7oA
B ATE AP0 BE AT G2 &

29 gae Wz MiLsd 1e2s 45
1@%%1}M%q—:awzs O URAE 5 %%ﬂ%~¥%ﬂ9
2 191 02 FEES oA A A9E ne

A#BA 7T 9o} £ phenolic compoundi= Fo A A& L3y EoF pHol 8i3}E HolF 9
Tapdol Aol & F2HY JAFLEE 25%ALH o] AY AT F& FEY4EZ
FTAgokgol x4 FAbsh7AW of7he) e} A E ) Uetwy, EYEQ TEs A
Zolo] x|l A thxpHh FREACE T FAHE AGI HEdE dz7Ho A7
3

o) 4ol BE AR08 19 FEE A4 AR HETG FASHT A sk Fx

S

& 1999), I8 7 4 E9 A#E(Al-Naib and Rice 1971, Kuo et

x
rt
2

HEs 5% 3 o0 4aggs biol 445ty dE
W ool A 8A Yo ME allelochemicalszts 4 318

S

©

1 1981)0] &4 A& ] *Z}“LOPBP Aol FHE doT)A
oA st WESH A4 o] dro] gty I = 44
Foel g 229 YRR TR TE 48 el
& AHE T 19998 B e g7 A wEE

B o R HE HUuRA E A5 F2 wolst 44, #zol AgAd A A7l 5 1997, 4 F 2000), FE7F
FEA, Aeaere gAI Aol HEY AL S IS v FAE Fapdol B AR HAE (0] 1999), FAEY
= Ashets AsAEe Yo7 th(Eskelsen and Crabtree 1995, FEE AFA wAE S BRI 394 S99 AHY

SAA AN = 4E A

Kaputska and Rice 1976, Lee and Monsi 1963, Rice 1995, Wu and 1998)7} &ks] Ash=o] gt I &
I A [}

Harivandi 1998). o]21%t 3870 wliel =i - oM B& 7 2ol A=A T 0F Avo)22A Q7o A3 Jad
7t Ao} ghovf 53], Hlol = allelopathyehiz 18 A& A TR0 UL 715E R A E BreL
oA system®] gk ddol GeE = 24 AR e A AAAZGH FHM o5 HF HT ol allelopathyd <
2 2de Eshs ddo AHog P Ay wele drs 7491 AREHA @3 A

& distel 428 B8 O Eopol A7E 2 AL &, oot #Ed AT Aol R T Azl
UTh &, olF Aol WHEH 5AL FAA Ao F& T SR EEJ WAk (3= Allelopathy €7-3} 1997,
FZNZ 1993, 7 5 1995, & 1999, o] 5 1990, Rice 1984)5% =9t 72 1986, 2 1988, 1 —‘g— 1990, 2 5 1995, 2 5 1993, 23}
g B3 4 2001a, Kil and Yun 1992, Yun ef al. 1993, 71984, 4 5 1989, 4 F 1993)3 oF4 4EQ &3 (Y

w A 20008 e A=tisty stedu] A el st Y HAE
" Author for correspondence; phone: 82-43-840-3543, e-mail: bhbae@kku.ac.kr

-39 .



40 s -

o
oo

1

P

S 1991a), 1Y A E(A 4 4 200ib)7 2 3l
Ago] dEAH ARE AAH I AEAAE RId T
o mEkA olg AE FAA ZEY UANEEL UF
allelopathy@ o] ol 202 7|25 0|(3+ Allelopathyd -3,
1997) gle %% ohle}t =AY 34

2 30

Mo

T TAEY dE AEH
84 FdAM 2 HFE AN Fo 4TS sl on
T OE $5H 554 AEZ o] £HL JE GE HEE4 W
g SR SHoX £ HI g allelopathy @ o] Bt
Aol & Ao BuHY vk T T 44 A ES opE
o2 AR, AF-5, €HlE, B9, &9, 29, 9%olE, F
e, 7hvkE, AHE, mAubks, BFrA(d F 1991ab, A 1993)

sold, AuF oz wiF, ¥, 35, A, LEw7, B, 2
1

o, Ze(d F 199, 4 5 19912, 2

ORE S8 229 AAE e QJoHZ o= E1
A g 53], 24 B2 A3 7t allelopathyH A o) 4L =
83 FAE & 4tk wek B A mA)9 @AmA)
T E25E u$ $a3 JAE A FL vy d o|$HI Lt
F& 559 wEAG A ES FAAE, 87 oE A&
2ol AA=AE A ALY AER Hol o] &Y
FE FZ3}E FEAR 39 o] E A5 7] allelopathyol] st
7124 #4448 #3314 sk

ANzl MY 9 3

2 AN A AES EAEAY FALLEA T8
|25 AT U 2 (Pinus densiflora Sieb. et Zuce.), €]
71 A (Pinus rigida Mill), AP 5-(Pinus koraiensis Sieb. et
Zuce.), A UF-(Abies holophylla Max.), 23] U--(Ginko biloba L.)
59 552 AAstgen, 544 AL A2 A ik
Veg @3 A BHOR FoH AEER THASFTRE

I Y= FHoE T3 FoA AdAA Y] TEo|X

A olHAM Wol ol §HE Ao R BraR(H 9} of 1988, 3
5 1997, 2 5 1992, 9 7 1997, £ 5 1992ab) 7 Q2
(Hibiscus syriacus Koyoro), Z38}8H(Hibiscus syriacus Hongwar-
hang), A % 8K Hibiscus syriacus Seohohyang), 123 9]=9] &
A (R F 1973)0n WA E2Q FuAsHHibis-
cus syriacys Cambanha)& A A&t 348, o]& A8+ A3
S FF AN P A0 29 2 W QA T 4
=9 Q& A7 9ol HH e FEA A2 FAE 108

kol AFsHAT

48 25%2| HIX

FolA) AN ANT 5FS) L SRS 1000 miT 22}
200 g4 sle] 0T E A7 AP F ATST o8 W2
ST Bashe A ALgateiTh wob 3 ARAGe) AHEE

g et A A 26 A A |

for

FE REL 22992 0% %00, 1 99 FEE
5%, 50% 25%, 10%z 4 ste] £ A9l Agalgh

8 £EMD 23 42 EQYC| £ Phenolic Compound2} pH
o5y

A AEY A0 AxF £8& FEHT FAH A E
A58l Sle 8 W - 99 EYF F phenolic compoundE:
548l7] Slste] FAA A B T/ EE FHAE) Y E
Fh FHolM 2 mite] WA EYY 718 F& AAT F5
cm Aol o] BEokg 99 shedl 74z 3 A A whE Al A s A

E]_].-
AT o] EYE 2 mm A2 A 10 go] EoF ZF4 50
mg 71 F AW A AEAS 25T (nderiit e dl
1996), Folin-Denis A]2Fz} L 3}AFe] ©] sodium carbonate 8982

THEo] Mugeso®t Waterman (1992)9] ¥ o2 & phenolic
compounds®} Szt =9 pHE 33 WEste] FAEA

EN

1
4 0k

FEMO| Phenolic Compound & &£
£ FZolo] AEEAML HPLC(Shimadzu LC-10ATyp)E ©]
3hed AAEATE EA A B A< phenolic compoundsE. 2

] 2 benzoic acid, caffeic acid, ferulic acid, gallic acid, salicylic

e ofp

acid, p-coumaric acid, vanillic acid, syringic acid, S-sulfosalicylic
acid, hydroquinone, catechol, gentisic acid, protocatechuic acid,
scopoletin 5 14 £F & A&tk e AR ZAle 7+ 4
T FEAE FAAX ol Ax A F FEHR 02 g2
ZHol Arhebed 50 mlE 3+ 5 membrame filter (0.45 m pore
size, Whatman, USA)Z ol #}3le] Helo g &3l B34
oko] ZA|= A4 phenolic compound 14% Z+2HE 10~20 mg
3} vEgg THEFE S0 ml o] FEA0R 9k HAY o
EZY 10 p12 A83l phenolic compound 2] ]I HA Ar 2
AsE 2489tk HPLCy  Detector(Shimadzu  SPD-10ATyp),
Detection(UV 280 nm)¢] &4 2722 Columng VP-ODS(250
x4.6 mm)E AME3}7, eluenti= 408 ool Aol BE gradient
elution(A : 10% acetic acid in water, B : acetonitrile)S 397,
flow rates= 1.0 mV/min, injection volume2 10 ylZ 3

=8 FEUO| Xz|ol 2t P33 SR Lot Y FAIE| WE
Aol @ 459 AT % o
AeM st deeMe 2744 2 5L 9%E S
Aot 1 54& Hla AESAT
T35t A ot P duidd A BE FF0] 30T
A 7Hg 22 Tokes BolX IGl7] wEol ol F2 30
TollM dAlstdch
e B2 Y 2% 90 mm petri-disho] o %] (What-
man. No. 100) 27§ & 22 vw = F2% A7]¢] FAE s}
o 3~5% sodium hypochloride & A 387+ A 5387 /S
2 33 o) AAE T2 25¥H S wEe F 3o R wy
e}
&

HyAE=0 AN sl 30TE FA18 growth chamber



20031 249

%
(KMC-1302L) Wl A AAlstgch A +4e 7 52 4 F
Z A (10%, 25%, 50%, 74%, 100%)S, 18]3 h2Fe 2788
AzaA e AEE BFUN WA VAR Bl 3
o] $5 ZAbslF(Lodhi 1976) ofzf o) 4L o]-&3te(Kil and
Yun 1992) Authkol-&-(relative germination ratio: RGR)S A 4+3}

Atk
487 Wobs

EESEITRES

= of
== D o

=2,
oo
2,
off
Sl
re

2
>

o ofy mi rir
—

_
Bl 1 o M1 o o

)

o

Oft
R
£
oz
ox
of
o
Iz

4>
i Of0
b
"-Hxl
12
=
1o
o
T
O
ng
P
N
0=
Mo
i)

e

lo
=l
Y,
ro

3

3
o=

3

uly

© o

o

ko
m
0w
ox
ol
i
) ot
N o

o
>
£
e
ol

%

£
2
2

X
o o o

E 4y
reh el ofp
Hoox

5

_]O
feme)
3
P
n
Oo
Y
~jo
1o
o Oy
ki
BN
s
3
R
[
e
ok gy

oy ko 12
ot 9

w
o,

o

o,

R

o

e

Sl

J

w2

o,

of

tjo

i

1B T

&)

R

RS

i o, z
ol
o,
0w

°

o

2

j_:

ol

ok

o, flo
1 o) o
d ooz B

Rl
[N
Héﬂf‘&(“i
oXx >
;%
- 9
oft —_
08&‘
o
= A2
1>
il
1o
Ol
ol

ol

>
oot
ofd
rlo

E

(
b

A,
= A
stA g dE F TR 4% ted 103]
B.3led Minolta Chlorophyll meter(SPAD-502, Minolta, Osaka,
Japan)Z. £ 8451 0.7 o] B acetone F+E Y o HE A
o 924 274 s QA ehe Poma $(1989)8) HE S

dsted A A st

B
i
k)
fy
=

oy et
o

N
oZ
o
N

il

2
1o
O

1%

v Rl
)
we
2
o
g

T oft r

W

_‘_N‘,
o wu
[0

P
2
18

ol
&

gl

ko o do kI

SAEA
Z phenolic compound®} FEAghae] =34 9l R E AL
g 27147 AELS 3B OR FHon AL SAS

(2000) EAZZ 133 o]238}e Duncan's multiple-range test(P<
0.05, P<0.001)E F3} 3ttt
21 4

&

£8 FEWUL £33 LQlo| EYE F Phenolic Compound

o 25
2154 W ] phenolic compounds &

shikimic acid 2 2& Z8] A 5o &

Zo] ojF-io](Duke 1986) o] Z o] T 4Fof 2H&31A H I

2 o)E 539 58 233 Su .

el

2ol TEE FTUNY 3% 41

Table 1. Analysis of total phenolic compound (mg/l) on leaf extract,
outside and inside soil of five gymnosperm species

Species TP outside inside
Pinus densiflora 1.145£0308 ¢ 0.207:0.073 °  0.237£0.014 °
Pinus rigida 221940335 0.398:0.126 ©  1.325:0.212 *
Pinus koraiensis  2.070+0.127 °  0.355+0.194 ®  1386+0.134 *
Abies holophylla  1.553+0223 ©  0.412+0224 *  0.877:0.032 °
Ginkgo biloba ~ 1418:0206 ¢ 0.292+0.064 °  0.382+0.107

TP: Total phenolic compound content. Means with the same letter are not
significantly different between total phenolic compounds(Duncan’s mul-
tiple range test, P<0.001), £ se of n=3 measurements each are given.
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Table 2. Comparison of pH on leaf extract, outside and inside soil
of five gymnosperm species

Species Extract outside inside
Pinus densiflora 4432015 ° 5.0840.19 ¢ 4.87+0.26 *
Pinus rigida 4441027 " 5312028 ° 5302038 °
Pinus koraiensis ~ 447£036 °  633x034 *  5.6240.19 °
Abies holophylla  4.54:095 °  6.98+040 * 696021 °
Ginkgo biloba 386£025 °  6.97+037°  6.11:046 "

Means with the same letter are not significantly different between pH
(Duncan's multiple range test, P<0.001), + se of n=3 measurements
each are given.

SAE A A 26 A1 S

Table 3. Quantitative analysis of concentrations of phenolic com-
pounds( £ g/mg) from five gymnosperm species by high
performance liquid chromatography

Species  Pimys  Pinus  Pinus Abies  Ginko

PC (RT) densiflora  rigida  koraiensis holophylla  biloba
Gal. (4.5) 4.70 1.85
Hyd. (5.3) +
S-sul. (5.7) 7.08 31255 5.26
Pro. (7.6) 217 235 12.96 2.18
Cat. (11.2) 529 6.13 14.91
Gen. (12.1) +
Caf. (12.5) +
Van. (13.1) 0.11 + 0.09
Syr. (13.6) 2.05 1.9
o-cou. (15.6) 252 + + 1.07
Sco. (16.3) 1.88 349 + 0.55
Fer. (16.7) +
Ben. (19.7) +
Sal. (22.5) +

Total 21.87 32056  9.74 29.86 9.15

Note: Maximum phenolic compound for each species is indicated in bold
face. PC: phenolic compound, RT: retention time (min), + :a small
quantity, Gal.: gallic acid, Hyd.: hydroquinone, 5-sul.: S-sulfosalicylic
acid, Pro.: protocatechuic acid, Cat.: catechol, Gen.: gentisic acid, Caf.:
caffeic acid, Van.: vanillic acid, Syr.: syringic acid, p-cou.: p-coumaric
acid, Sco.: scopoletin, Fer.: ferulic acid, Ben.: benzoic acid, Sal.: salicylic

acid.

S-sulfosalicylic acid7} 312.55 g/mg © 2 97%E 2}A13l 7 8t
9] AL 29.86 ¢/mg, ALHE- 21.87 ¢/mg, ALHY9.74 o/mg, &
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1975, Patterson 1981)ef &J3t ZojAwt g7igtauRre] 5-
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Fig. 1. Comparative of seed germination on Hibiscus syriacus Koyoro

(HSK), Hibiscus syriacus Honhwarang (HSH), Hibiscus syria- T A 25% 58 FEA Ssto] yohgo] AAA Ut
cus Seuhohyang (HSS) and Hibiscus syriacus Cambanha (HSC) Aol dE Hol o kRice 1984, Inderjit and Dakshini 1992, ©f
treated with 25% extract of five Gymnosperms. Control(CO), 5 1997) ZHdsle BE & £ X oA 237
Pinus densiflora (PD), Pinus rigida (PR), Pinus koraiensis (PK), ZTHRG golrl EAHAY FAEE AOE Hof B2 &
Abies holophylla (AH), Ginkgo biloba (GB). Means with the o] 4 329 M JFE WAYE ALE YFHET.

same letter are not significantly differnet (Duncan’s multipler 83 25% 8 549 Ao o3t F43 FLW {2
range test, P<0.001), + se of n=3 measurements each are given. 2 A2e 24 9 z] -2 o] £ ek A Fig 2. P<0.05)
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Fig. 2. Comparative of root and shoot length on Hibiscus syriacus Koyoro (A), Hibiscus syriacus Honhwarang (B), Hibiscus syriacus Seuhohyang (C)
and Hibiscus syriacus Cambanha (D) treated with 25% extract of five Gymnosperms. Control {C), Pinus densiflora (PD), Pinus rigida (PR), Pinus
koraiensis (PK), Abies holophylla (AH), Ginkgo biloba (GB). Means with the same letter are not significantly differnet (Duncan’s multipler range
test, P<0.05), + se of n=3 measurements cach are given.
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Fig. 3. Comparative of transplant on Hibiscus syriacus Koyoro (A), Hibiscus syriacus Honhwarang (B), Hibiscus syriacus Seuhohyang (C) and
Hibiscus syriacus Cambanha (D) treated with 25% extract of five Gymnosperms. Control (C), Pinus densiflora (PD), Pinus rigida (PR), Pinus
koraiensis (PK), Abies holophylla (AH), Ginkgo biloba (GB). Means with the same letter are not significantly differnet (Duncan’s multipler

range test, P<0.001), £ se of n=3 measurements each are given.

RRE (A), B8 (B), BRE (D)9 A 4L FL 279
A BES 58 259 2ol §98 Folh Ytk T
AgRel ARRE 2T vstel 539 £8 F39 A2t

FBAP0.05) EHOU #& F2 45 e FAT
Aol 7} g9tk T2t Jobidon} Thibault (1981)+= Populuse) S
FE& F2d0] QT WS AA A7 AR B
T 3o, sHe 7 7] E(1995)J3r Lovett ef al. (1987)= &%
29 213401\ BN A HEY AR A5} 1o 4
U ‘}"E“‘Eﬂ ol A= HEe wWEE xol
Boago] Aspel o] Asptel ALEFA
14 S AFAA AEE] 91 4
T otk 8, MEHC) FFS AL B
23R Al Agol #98A(P<0.05)
Zelx Fo4del Yeht AR g7t
Agee AU, 2710ty ~3§‘f‘r
o] $43tglsl 53] g7tk
Ao

(s}
A apxee] Aol 45% AT 27l

L
o2
3L fol
ol
o
o
b
ol

1o o
r°"

N

B
o
H“rﬂm
NMOE

oz O oz

R ot o B oo N

L =)

o
12

L o

fr te
o n

=

>

o=
oN

A

me 2 C 32 o 1o o |

2 > Jo K
g Py g

B2

by
)
_?u
)

5
.
x

RS 58 32U A% ”EHZ—X}%}%(Fig ol
Aot wolF f42 4ao] hETRG @
FERIEREEE *JE&‘%OI *@ 7ol

39 fol

ARAoIMe| =7|MF

U2 859 25% 8 FEAS A HY Fe A
73 15 em®) poto} A 90U 7} Zﬂﬂﬂif} A I
& XA THFig. 3, 4). L ydde] f25 444
AME LLE (A), T3t (B)’ @Lﬁ} (D)o} A3t Aol tf
23R A FAHUT AGEE dxFoe] fAHE
75‘6—0'% Ho|I 3o KFig 2) & AedFo e Astie tx
ﬂa]?'ﬂ'oﬂ £ 98 2o 7} g1 thFig. 3, P<0.001). 5
Aol ME F2RY AR Aol grivpantre o 5

o AN FAH {98 2o)g HolT Yoy A
o & F29 743101]"1" Aol 2518 oA = ArkFig.
A). Tatge] AR AL auF e AR 8 59

:i
L i

>m



2003 24 A Ee]
1400
|
1200
@ 1000 ECO
E aPD
f:. 800 EPR
] mPK
;E 600 mAH
S 400 0GB
200
o |
Fig. 4. Comparative of dry weight on transplant for Hibiscus syriacus

Koyoro (HSK), Hibiscus syriacus Honhwarang (HSH), Hibis-
cus syriacus Seuhohyang (HSS) and Hibiscus syriacus Cam-
banha (HSC) treated with 25% extract of five Gymnosperms.
Control{(CO), Pinus densiflora (PD), Pinus rigida (PR), Pinus
koraiensis (PK), Abies holophylla (AH), Ginkgo biloba (GB).
Means with the same letter are not significantly differnet
P<0.05), +

(Duncan’s multipler range test, se of n=3

measurements each are given.
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syriacus Koyoro(HSK), Hibiscus syriacus Honhwarang (HSH),
Hibiscus syriacus Seuhohyang (HSS) and Hibiscus syriacus
Cambanha (HSC) treated with 25% extract of five Gymno-
sperms. Control{CO), Pinus densiflora (PD), Pinus vigida
(PR), Pinus koraiensis (PK), Abies holophylla (AH), Ginkgo
biloba (GB). Means with the same letter are not significantly
differnet (Duncan’s multipler range test, P<0.05), + se of n=3
measurements each are given.

3t #% 7} allelopathy 73] Ao X 4T FE LA E o+
& F2d9 AT AME HE Aol 288 HXHUT
TR, T, gaste £ 9% gle AR Add £ 9l
th IHER ol A& #EAE Ee BASEY 7424
B o8 Wl = ol 22 EAE YEsE Ao 279
23tk 53] o9 e Aste RIsE FF HE oA
MY Fo A& A o5 MNE7| e A A MSE
& 08 FFe FLEG A7 AT ASHY L 3
14%6&*3& Bl Erhe $59 540) 7129 Aol F 1997,
9} o] 1988)l A Brajx loBZ olejet W&} #HH Ao
M@kl gt o] B A7t FAHCE A Eofop & RO
2 g
UEEH

A%A. 1988 grittavtie) ddzue 55t gh=AdE ot

A 11: 65- 76

244, 24 E, A9, 1989, &l Soi9E AL
28 g Aef 3 A 12: 21-35

284, 292, £49. 1912 £ E0ldE AFAAER
g IR EHA 14 121135,

284, A5, 294, ol4sh 1991b. sty dsietE o]
OE AEo] uxj= EARL A3 A] 14: 149-157.

A4, 1993, ZULER) Fojgli
el kg =] 16: 181-190.

Ag x}m ;(-] L 71 ) 751].%. —@l__;%

284, 194, o158k &7, 1993, AR BAsSEH
callus F71 5 Al vige] wiA= 9% FAH G54



46 Wys . Jes

16: 275-286.
C BN 1984,
S

Y
X

Jlo—VEH>
B

UH
fap

-lﬂi—h
0_8. woln

“Ol Aol nAs g2

l‘ﬂ.

_'F_

o
oo

. 1990. EME}AL}T,] Q =%
boll mj %)%= allelopathy &3}, 3F==Ae)

a
rx
Ll
2
fot
az W
o rlo

g
o
— of
)
lo,

Lo 12
dote
2
(5]
P
oo
3]

o2 Ar

0]
hy3

ERNIE

7
9% #%

oy
oo
fo
e
o
FN &

12
of

%HJ
L ol
5 °
o,
i:‘
ngg

A nHN'

_7)_:
=53]

2 o

Lo
o0
o
? o
¢
2§
=
o

oy
oo
do

o[ &%, o 5F 2000 #* Fo FHAYHEH A5
F39o] B4 2ol v)AE FEE. B34H G

it

7, 0%, ol
28167 %
32: 1-13.

135, 20010, HAE Lo ALHEAS] £5A 54
A3 v PARIA L3 FFABEA 24: 61-

2
lo,

o
Y,
&
SO
N B _{N [95Y
- R

2
s
N [-'H-'
o

o
g{é
ey
E
O

m

a7, AF3. 2001b. A EY FE&F2E0] £F AE 1

e del 2o ad S ARSI A 240 6773,

ZA%A. 1986, 27|t avF o] S EZ] & 4 F

Ak, 7\2IEFATA 5 1927,

998. AN LS AT YA S M 4

2. ARG etT A =R pp 1.

ALl 1973, YstE £33k FolE AL pp. 430-452.

A714.1997. AR 27 F35H9] A&l viAE 9%

sh=- Aol 5F3) A} 38 520-526.

1999. Allclopathy 179 HHE. AL AT A 24

_Eﬂﬁﬁ AAZ AT A

. 1999, Z¢sjoll i3k v £ 2] allelopathy Aol #8 4

A=t o A= pp. 2411

71£%, AR, 1990, grlokA 29 allelochemical o)

Hzzto] WA peroxidases = B AT o 1

ok A=ty ol 8= 150 95-102.

&, AE7L 1997, FF B BHlEde] TA %
ofel #FAAe vl A& el 2] Z3 S E 83 R
20‘ 181-189.

A4, H3R, olFT. 192 +F T3 FF ANELY
goﬂ e @ @lN} IoEE =R 31 33-38.
A4, ol A5, o] 9. 1992b. +F FZ8 FE A ELG]
B4l ThE 454 S ToAQRLE 32 4146
Hd, 014 1988, FZ3H dishel A= F8 290
A9 AT L FET ABA 29 9 248 yay Aol

skt o) 813 7] 29:114-125.

8=t Allelopathy €173 o, 1997. Allelopathy. |Ztiey &%
B pp. 15-107.

A3y, AT, A4, HAY 1997, Fgste] BGH gl

N

b
o
2

=)
Fll‘

o
X

o Ho
opp gl
do % ks 951 m{n o

o
o

02-

N e

9
It
=
[
<
O{NU
OO

O

2 gesla ) A 26d A1 E

VA 2o g d=Ye) 3}l A] 38: 272-277.

Al-Naib, F. A and E. L. Rice. 1971. Alleopathic effect of Platanus
occidentalis. Bull. Torrey Bot. Club 98: 75-82.

Ames, B. N, J. McCann and E. Yamasaki. 1975. Method for
detecting carcinogens and mutagens with Salmonelia/mam-
malian-microsome mutagenicity test. Mutation Res. 31: 347-
364.

Duke, S. O. 1986. Naturally occuring chemical compounds as
herbicides. Rev. Weed Sci. 2: 17-44.

Elakovich, S. D. and J. W. Wooten. 1991. Allelopathic potential of
Nuphor lutea (L.) Sioth and Sm. (Nymphaeaceae). J. Chem.
Ecol. 17: 707-714.

Eskelsen, S. R. and G. D. Crabtree. 1995. The role of allelopathy
in buckwheat (Fagopyrum sagittatum) inhibition of Canada
thistle (Cirsium arvense). Weed Sci. 43: 70-74.

Inderjit and K. K. M. Dakshini. 1992. Interference potential of
Pluchea lanceolata (Asteraceae): Growth and physiological
responses of asparagus bean, Vigna unguiculata var. sesqui-
pendalis. Am. J. Bot. 79: 977-981.

Inderjit, M. Michiyasu and N. Hiroyuki. 1996. On the allelopathic
potential of certain terpenoids, phenolics, and their mixtures,
and their recovery from soil. Can. J. Bot. 75: 888-891.

Jobiden, R. and J. R. Thibault. 1981. Allelopathic effects of balsam
popular on green alder germination. Bull. Torrey Bot. Club.
108: 413-418.

Kapustka, R. L. and E. L. Rice. 1976. Acetylene reduction(N>-
fixation) in soil and old field succession in central Oklahoma
soil. Biochem. 8 : 497-553.

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

Kim, Y. O. and H. J. Lee. 1996. ldentification and effects of
phenolic compounds from some species. Kor. J. Ecol. 19: 329-
340.

Kuo, C. G, M, H. Chou and H. G. Park. 1981. Effect of chinese
cabbage residue on mungbean. Plant and Soil. 61: 473-477.

Lee, I K. and M. Monsi. 1963. Ecological studies on Pinus densi-
flora forest. 1. Effect of plant substances on the floristic
composition of the undergrowth. Bot. Mag. 76: 400-413.

Lodhi, M. A. K. 1976. Role of allelopathy as expressed by domi-
nating trees in a lowland forest in controlling the productivity
and pattern of herbaceous growth. Amer. J. Bot. 63: 1-8.

Lovett, J. V., M. Y. Ryuntyu and P. R. Garlick. 1987. Allelopahtic
effects of thorn-apple (Datura stramonium L.). Proc. 8th Aust.
Weeds Conf,, Sydney, pp. 179-181.

Mugeso, J. Z. A. and P. G. Waterman. 1992. Sources of tannins:
Alternatives to wattle (dcacia mearnsii) among indigenous



20034 29 U ge] 4 FE4s 233 FFULE) 9P 47

Kenyan species. Economic Botany 65: 355-360.

Olmisted, C. E. I1I. and E. L. Rice. 1974. Relative effects of known
plant inhibitors or species from two stages of oldfield succe-
ssion. Southwestern Nat. 15: 165-173.

Patterson, D. T. 1981. Effects of allelopathic chemicals on growth
and physiological response of soybean (Glycine max). Weed
Sci. 29:53-59.

Patrick, Z. A. and L. W. Koch. 1958. Inhibition of respiration,
germination and growth by substances arising during the
decomposition of certain plant residues in soil. Can. J. Bot. 36:
621-647.

Porra, R. J., W. A. Thompson and P. E. Kriedemann. 1989. Deter-
mination of accurate extinction coefficients and simultaneous

equations for assaying chlorophylls a and b extracted with four

different solvents: verification of the concentration of chloro-
phyll standards by atomic absorption spectroscopy. Biochemica
et Biophysica Acta. 975: 384-394.

Rice, E. L. 1984, Allelopathy. 2nd ed. Academic Press, New York
and London. 422 p.

SAS Institute. 2000. SAS/STAT Guide for personal computers,
version 6.03 ed. SAS Inst., Inc. Cary, NC, USA.

Wy, L., X. Guo and M. A. Harivandi. 1998. Allelopathic effects of
phenolic acids detected in buffalograss (Buchloe dactyloides)
clippings on growth of annual bluegrass (Poa anmua) and
buffalograss seedlings. Environmental and Experimental Botany
39: 159-167.

(2003 19 10¢ H4 ;200349 29 59 A

Effect of Leaf Aqueous Extracts from Some Gymnosperm Plant on
the Seed Germination, Seedling Growth and
Transplant of Hibiscus syriacus Varieties

Bae, Byung Ho' and Yong-Ok Kim*
College of Natural Sciences, Konkuk University
Intensive Forestry Program, Washington State University*

ABSTRACT : The leaf aqueous extracts from five gymnosperms plant were investigated for allelopathy with five
Hibiscus syriacus varieties. The leaf aqueous extract of Pinus rigida had the highest total phenolic compound
of 2.21mg/L, whereas the soil under Pinus koraiensis canopy had the highest total phenolic compound of
1.38mg/L. Fourteen phenolic compounds were isolated from five gymnosperm plants by HPLC. Among them,
phenolic compounds were the highest in P. rigida (320.56 g/mg) with the primary compound 5-sulfosalicylic acid
(312.55 g/mg). The correlation between leaf total phenolic compound and pH was not significant, while the total
phenolic compound of the leaf extract changed soil pH. The relative seed germination of H. syriacus varieties
showed 25% was threshold concentration. The germination rates of varieties were similar to the control group
or showed slight stimulation to treatment of P. koraiensis extract. H. syriacus Cambanha was similar to the
control group or showed stimulation in all treated groups. H. syriacus Seohohyang showed stimulation in both
root and shoot growth compared to the control group. In other varieties except Seohohyang, shoot growth was
similar to the control group, while root growth was stimulated in all freated groups. The extracts of tested
gymnosperms showed significantly more stimulation to transplanted Seohohyang seedlings, whereas others were
similar to control or inhibited in the greenhouse. The dry weight of Seohchyang was greater in all treated groups
than the control group, while other varieties were inhibited. All gymnosperm extracts stimulated the chiorophyll
contents of Seohohyang and H. syriacus Koyoro but other varieties were not significantly affected. Accordingly,
it is suggested that Seohohyang seems the most desirable when planted within these five gymnosperms.

Key words :
growth, Transplant.

Dry weight, Gymnosperm, Hibiscus syriacus, Phenolic compound, Seed germination, Seedling




