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5197 95 ASHES o4 AUt FES JAYHL
ATk

ENE(Trifolium repens L.y #¥3 Sotx g7t A<l
A ER 187613 $-e)uel At o] F Bx2 4, A# =
e A7 4R A, IFRA, Y §F 922 £
To| A} zHgkE thdxo|th o] BV Eo| ZE $EF, FTAL
8 o, 399 sid 2 JUo £AHLOE Hol o]§HY
Q= Zt)(Zoysia japonica Steud.) ol A Psted Ao A4S
A st dide] &3 A

2 AFs E7EY ¥l o Hr)9 bioassayst E7E
o A} £u)&}= phenolic compounds®] allelopathy & 3 9}2] H &
F7E W3l7] He gas chromatography 2 FEEHE AT
2 benzoic acidA ¢} cinnamic acidA| &) 14714 AleF& A4 5o
phenolic compounds®l) &}gt rotol o] X FFE A
Aoz uha|Al gt

A=

E7NES B AEY TOA A E2 AAE FEA HER
AT g dste $abe) ol AFA P 1 allelochemicals& =
AFstATh E7ES 19969 69 T& ASEE ZdA AL
gpulelA QAT FoE 197 39 gol £z Held
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Table 1. Effects of extracts of 7. repens on the RGR of Z japonica at 14days

Concentration of extract

Parts
5% 10% 25% 50% 75% 100%
Leaf 59.60+31.95 2525+ 520 1021 7.58 .
Stem 65.48+15.36 50.52£10.05 11.43£11.92 0.76 £1.31
Root 55.234+24.70 69.96+17.81 44012728 3941414
Flower 19.25+17.80 927+ 5.05 465+ 451

% Values are expressed as meanzstandard deviation of 4 replications.

Table 2. Effects of extracts of T. repens on the RER of Z japonica at 14days

Concentration of extract

Parts
5% 10% 25% 50% 75% 100%

Leaf shoot 55.80+35.12 38.68+19.48 811+ 586

root 13.19+ 7.53 9.94+ 357 268+ 1.39
Stem shoot 74.80+£19.52 61.401+38.23 18.55+26.09 208+ 3.61

root 31.02+ 8.67 21.82+14.05 7.81+12.82 0.83+ 144
Root shoot 74.33+31.25 77.94+15.13 52.95+£32.19 221+ 272

root 32.40£16.97 33.47£23.03 9.61% 6.11 0.58+ 0.60
Flower shoot 27.64+2743 22.05+17.73 1.924 2.04

root 793+ 543 7.55+ 538 0.34%+ 023

% Values are expressed as meanEstandard deviation of 4 replications.
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Table 3. Effects of extracts of 7. repens on the RWR of Z japonica at 14days

Concentration of extract

Parts
5% 10% 25% 50% 75% 100%
Leaf 51.75+17.32 40831+ 820 1336+ 521 .
Stem 58.60+19.89 43.55+14.23 15.71£15.75 147+ 255
Root 54.78+£19.27 64.67121.05 51.76+19.76 794+ 8.46
Flower 28.361£24.49 21.46£13.87 5.51+ 4.18

% Values are expressed as meantstandard deviation of 4 replications.

A AAHAE(Table 3), &8 FFENE HHT Y9
RWRE ¢, £7], RelF2q9 120812 713 A a#47} 7
SHAl Wrebst
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Z(1988), &3+ 7(1989), Zt ©](19%) F°l FAAD caff-
eic acidS H] £ 3 147}A) phenolic compoundsE & A8 ¥ F
EZER AAT & EVES FHEE UFo] GCE 4%
23 FoER L t=2AT 147149 phenolic compounds -
phloroglucinol, syringic acid, vanillic acid 78] ¥ 2-hydroxycinna-
mic acidE A &g 10FFE THH2LE TFelL e A=
EAHAD o] AL &3 Z(1989)0] &ofl Eolle StEZ
o SAERNMY Byt 11FH7F A8t 2R

Phenolic compoundsE 0|&%t Bioassay

BN SAHE 14279 phenolic compoundsE zHz} 1
mM, 3 mM, S mM J33 7TmM 552 233 5 AtiER
508l Mejste 1497ke] wolE 4HE A3 Z compound'd

RGR-Z Table 42} Z+th imMel A & syringic acid, phloroglucinol,
gallic acid 7€) 2 vanillic acid RGRo) 95%°] & Uehl e
o, 2,5 di-hydroxybenzoic acid$} phenylacetic acid= A} A%
7} 7+8kAl VEFSEY benzoic acid, trans-cinnamic acid 1#] 1
salicylic acide A 9] wolsA] & ALY olF e A&
Uehliglon, $57t 1845 dolg oS A
p-coumaric acid®} 2-hydroxycinnamic acid¢] 73-$- 1 mMo}A]
T FE8A2 &M & RGRE YERA Y 3 mMP-E =
$ A3A dAHe 5 mMPEEE AE dolrt HA FUTh F
T2 7 mMAE FA A& caffeic acido} A 35.53%=F 1%
oA 2} RGRo} 7} =4 Yehtow, ferulic acids 5 mMoj A
T RGRo| 65.83%2 Ve £33l gallic acid, caffeic
acid 18] % ferulic acidye A &) ¥gkY benzoic acid, trans
-cinnamic acid 1] T salicylic acid= A &0l ol¢- =Skth
Ho) QA A= caffeic acid ImMo] HA LA} 743
A e} on)(Table 5), caffeic acid, p-hydroxybenzoic acid,
ferulic acide 1 mMo) X AR RT 2558 ZAejrt H& A
S EFGE JeERRUh & AFE0] & ATE AR g

Table 4. Effects of phenolic compounds on the RGR of Z. japonica at 14days

Concentration
Compounds
ImM 3mM 5mM TmM
Caffeic acid 87.68+21.97 61.95+16.53 42662472 35.53+17.78
p-Hydroxybenzoic acid 88.85+18.57 27.51£17.70 173+ 299
Benzoic acid 0.86t 149
2,5di-Hydroxybenzoic acid 32.561+13.43 . . .
Ferulic acid 86.57+£14.14 76.66+:42.69 65.83+£27.32 19.38£15.76
Gallic acid 95.86+ 826 48.28+10.25 2671 8.59 15.96£10.98
Salicylic acid . . . .
Phloroglucinol 99.80+25.57 41.53+19.82 1248+ 752 5.83£10.10
p-Coumaric acid 94.46+25.47 673+ 4.88 .
Vanillic acid 98.50+12.92 39.02+ 8.54 1001+ 4.10
Phenylacetic acid 22.52+£13.02 1.67+ 2.89 .
Syringic acid 99.95+ 3.99 41.58+11.68 1487+ 9.18 6.591+6.02
trans-Cinnamic acid . .
2-HydroxyCinnamic acid 68.57+34.84 0.86x 149

% Values are expressed as meanztstandard deviation of 4 replications.
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Table 5. Effects of phenolic compounds on the RER of Z japonica at 14days

Concentration
Compounds Part
ImM 3mM SmM TmM
Caffeic acid shoot 135.57+28.34 63.74+£39.47 42.87+38.95 30.14£16.77
atiec adl root 60.82+35.93 096+ 0.53 0.66+ 0.49 0.73+ 042
Hvdroxvbenzoic acid shoot 112.38+28.99 2111+ 693 286+ 495
prydroxybenzoic acl root 48.13428.9 0.54+ 0.56 0.01% 0.02
L shoot 0.60%+ 0.70
Benzoic acid
roof 0.03+ 0.03
shoot 36.59+17.58
2,5di-Hydroxyb i id
rhydroxybenzowe act root 083+ 0.64
Ferulic acid shoot 91.24420.57 89.05+33.83 82.28+25.66 10.50+ 9.94
root 43.934+12.30 1.02+ 0.51 1.05+ 0.89 023+ 0.04
Galli d shoot 124.79+30.59 59.29+25.78 21.36+14.32 324+ 269
allic aci
root 282411425 205+ 1.78 0.87+ 0.60 0.12+ 0.11
Salicylic acid shoot
root
. shoot 119.49+36.78 12.70+ 2.57 444+ 5.54 479+ 829
Phloroglucinol
root 25.601+10.50 1.04+ 0.44 043+ 0.37 0.12+ 0.20
. . shoot 74.74+18.69 488+ 6.30
p-Coumaric acid
root 1.88+ 0.65 041+ 049
L shoot 74.871+45.65 24.00+21.63 876+ 533
Vanillic acid
root 564+ 8.04 305+ 4.05 029+ 0.30
Phenvlacetic acid shoot 3437+19.84 426+ 7.37
Y oot 0.85+ 0.74 0.3+ 022
Svring i shoot 1224742439 38.58+12.75 21.34+12.69 32.18+52.89
yringle 4ct root 13351165 072+ 042 051+ 053 0.2+ 0.15
hoot
trans-Cinnamic acid snoa
root
shoot 53.34+42.67
2-HydroxyCi i id -
ydroxynnamic act oot 247+ 189
% Values are expressed as meantstandard deviation of 4 replications.
AFT AHALn AFEo] ¥ AYFYFE 9L A
. o223
Syel AYE MANOR FHALS & 4 ARk g

Al 222 benzoic acid, salicylic acid &1 trans -cinnamic
acid A 2]l M A AN hAHe s YFER 7
FE JAHAQT A|7te] N'E5E RWRE Lo tTable 6).

ojAbel Aol A B ENEL benzoic acid £
phenolic compoundsE FH| 22 ] Fauho}l R A7
2 4Es uxle AT FouHgen, o= phenolic com-
pounds7t ko] dotet 2o S AAste § o2 7HA

AitiAtel] FEE vk Gt 0](1996)9 B AT

7AARL 73, 1983, Cinamic acidA] &2 o] Pisum sativum L.&

I3k 23t 2 gRgAN v 93 HERF
) <ks} 3] z) 102): 71-78.

424, 1988, 7)thAUTE Y Allelopathy &3} sH2 A €] 8H3)
A 11(2): 65-76.

7424, 1993, o] Eoidle AFAAEZY 25

AEREE A 16(2): 181-190.
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Table 6. Effects of phenolic compounds on the RWR of Z japonica at 14days

Concentration
Compounds
ImM 3mM 5mM TmM
Caffeic acid 84.12+ 1549 4773+ 938 39.21£12.93 42554325
p-Hydroxybenzoic acid 7517+ 12.13 17.69+£12.99 263+ 4.56
Benzoic acid 846+ 11.81
2,5di-Hydroxybenzoic acid 26.10+ 1824 . . .
Ferulic acid 10101+ 2426 56.09+15.52 58.09+12.34 18.35+13.83
Gallic acid 87.49+ 3191 56.36+ 1.89 37.76 £6.05 17.07+9.94
Salicylic acid . . . .
Phloroglucinol 93.74+ 37.56 35511844 18.05+12.14 1274220
p-Coumaric acid 69.20+ 17.20 13.15+9.59 .
Vanillic acid 7569+ 651 49.10£8.56 10.26 £6.96
Phenylacetic acid 3129+ 18.81 3.851+6.66
Syringic acid 66.91+ 16.77 43.42+11.09 20.91+£9.93 1.391£241
trans-Cinnamic acid .
2-HydroxyCinnamic acid 6129+ 27.88

% Values are expressed as meanzstandard deviation of 4 replications.
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Allelopathic Effects of Extracts of Trifolium repens on
the Seed Germination and Seedling Growth of Zoysia japonica

Lee, Ji-Hoon, In-Taek Kim®, Ho-Joon Lee* and Yong-Ok Kim*
Department of Biology, Changwon National University
Department of Biological Science, Division of Natural Science, Konkuk University*

ABSTRACT : The allelopathic effects of aqueous extracts from Trifolium repens were studied. Agueous extracts
of leaves, stems, roots and flowers of 7. repens strongly inhibited the seed germination and seediing growth of
Zoysia japonica. In general, the higher concentration of the extracts showed the more great inhibition effect. The
phenolic compounds extracted from 7. repens were analysed and identified using gas chromatography. 14
phenolic compounds were isolated from the leaves, stems, roots and flowers: caffeic acid, p-hydroxy benzoic acid,
ferulic acid, gallic acid, p-coumaric acid, vanillic acid, trans-cinnamic acid, 2,5 dihydroxy benzoic acid, syringic
acid, 2-hydroxy cinnamic acid, benzoic acid, salicylic acid, phloroglucinol and phanylacetic acid. The seed
germination and relative growth ratio of Z. japonica by 14 phenolic compounds were inhibited in whole treatment.
Stronger growth inhibitor were benzoic acid, salicylic acid and trans-cinnamic acid. From these results it is
suggested that the phenolic compounds from T. repens seemed to be responsible for the allelopathic potential.

Key words : Allelopathy, Phenolic compound, Relative elongation ratio, Relative germination ratio, Trifolium
repens, Zoysia japonica.
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