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The Allelopathic Effects of Aqueous Extracts of Hypochaeris radicata L. on Forage Crops. Og-Yim

Kim, Sun-Ill Park, -Min Jung'and Sang-Young Ha. Department of Science, College of Natural Resources

and Life Sciences, Dong-A University, Busan 604-714, 'College of Life and Environment Science, Konkuk

University, Seoul 143-701, Republic of Korea — This experiment was performed to examine the

allelopathy effect of allelochemical substance on the crop plants. According to the experiment of the

ailelochemical substances in Hypochaeris radicata by HPLC, there are the differences at each part of

plants. However, it is ascertained that there are 14 kinds of phenolic compounds ingredients that are

phydroxybenzoic acid, chlorogenic acid, catechin, caffeic acid, syringic acid, salicylic acid, p-coumaric

acid, ferulic acid, naringin, hesperidin, myricetin, trans-cinnamic acid, quercetin and naringenin. The

chemicals like caffeic acid, ferulic acid, and naringenin are commonly included. The result of the

chemical experiment shows that there are the differences at each season and part of plants. The

leaves in May and blossoms and roots in July contain lots of phenolic acids. It is very high contents

such as salicylic acid 2085.6 ug/g and quercetin 1522.0 ug/g, especially in roots of plants. The result

on the growth of crop plants treated by the aqueous extract of Hypochaeris radicata shows that the

value of the control group and the test group are same in some cases. However, because the treat

value of test group is lower than that of control group in all items of the experiment, it is confirmed

that the growth of crop plants was inhibited and that the inhibitory effect was increased as its

density of treatment was increased. The result of change in quantity shows that there are the

differences at each kind of crop plants, but the inhibitory effect was increased as its concentration

of treatment was increase with entire. As results, it is confirmed that H. radicata has the allelopathy

effect to the crop plants. Especially the inhibitory effect on growth is high in gramineous crop, italian

ryegrass and leguminous crop. purple alfalfa.
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1: p-hydroxybenzoic acid, 2: chlorogenic acid, 3: catechin, 4: caffeic acid, 5: syringic acid, 6: salicylic acid, 7: p-coumaric acid, 8:
ferulic acid, 9: naringin, 10: myricetin, 11): hesperidin, 12: frans-cinnamic acid, 13: quercetin, 14: naringenin.

Fig. 1. High performance liquid chromatogram of phenolic acids from Hypochaeris radicata L.

Table 1. Quantitative analysis of phenolic acids from Hypochaeris radicata L. (ug/g)

Phenolic Leaf Flower Stem Root

acids May Jun May. Jun May Jun May Jun
Hyd" 0.00 0.00 4457 0.00 72.52 0.00 88.31 0.00
ChP? 298.10 0.00 88.26 0.00 9.26 0.00 0.00 0.00
Cat” 2750.05 tr 0.00 966.38 0.00 tr 0.00 0.00
Caf? 6.54 16.71 111.72 365.72 9.41 53.98 20.35 312.94
Syr” 0.00 2.89 14.15 37.56 0.00 tr 19.10 377.28
Sal® 0.00 135.24 24.89 355.95 tr tr 8.27 2085.63
Cou” 0.00 356 69.79 53.74 tr tr 0.00 18.63
Fer” 3.25 tr 17.78 29.27 2.31 tr 10.46 94.42
Nar” 0.00 52.09 0.00 108.16 0.00 tr 0.00 419.35
Myr'? 0.00 192.50 0.00 576.23 0.00 33.68 0.00 tr
Hes" 63.85 0.00 68.76 0.00 31.75 0.00 0.00 0.00
Cin" tr tr tr 253.74 tr tr 0.00 tr
Que™ 0.00 194.19 0.00 309.96 0.00  441.42 0.00 1521.75
Nag' 5.33 21.44 34.08 708.54 tr 13.82 12.13 119.81
Total 3127.13 617.63 47400  3765.20 12526  542.85 158.61 4949.82

syringic acid, Sal®: salicylic acid, Cou”: p- coumanc acid, Fer®: ferulic acid, Nar”: naringin, Myr'”: myricetin, Hes'"
hesperidin, Cin'?: trans-cinnamic acid, Que : quercetin, Nag : naringenin, tr: trace
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Table 2. The growth of gramineous crops affected by drenching in different concentration

. Concentration Leaf number Leaf width Leaf blade length Plant height
Gramineous crops ) ;

(%) (pieces) (cm) (cm) (cm)

0 3.42d 0.56¢ . 36.73c 38.40c

tall 20 3.20c 0.52b 33.18¢ 37.23b

fescue 40 3.10b 0.50b 33.18b 36.66b

80 3.03a 0.47a 31.00a 35.12a

0 3.82d 0.31c 26.46d 36.06¢

perennial 20 3.82¢ 0.30b 2531¢ 34.68b

ryegrass 40 3.73b 0.29 24.75b 34.76b

80 290a 0.26a 23.3%a 33.42a

0 4.33d 0.67c 44.13d 37.62c

italian 20 412¢ 0.64b 42.92¢ 33.51b
ryegrass 40 3.87b 0.65b 41.26b 31.36b

80 3.30a 0.63a 36.29a 29.26a

Crminen TF* 3.19a 041b 33.52b 36.85¢

& jrrg"};)us PR 357b 0.29 2491a 34.73b

P IR 3.90c 0.65¢ 41.15¢ 32.94a
gramineous Ccrops{A) " - o "
xConcentration(B) 28.50 521 33.80 19.10
LSD of gramineous 5% 7.29 8.82 0.29 0.34
crops 1% - - 0.47 0.55

. 5% 6.61 115 0.38 0.55
LS.D of concentration 19% 9.04 157 052 076

“T.F=tall fescue, P.R=perennial ryegrass, [ R=italian ryegrass.
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Table 3. The growth of leguminous crops affected by drenching in different concentration

Leaflet number

Leaflet weight Compound petiole

Leguminous crops Concentration(% .
P *) (pieces) ® (em)
0 18.30d 30.05¢ 0.24¢
red 20 17.68¢ 24.88b 0.23¢
clover 40 16.52b 24.80b 0.23b
80 15.65a 22.68a 0.22a
0 16.92d 29.67¢ 0.25¢
white 20 16.95¢ 28.44b 0.24bc
clover 40 15.05b 27.96b 0.24ab
80 14.55a 23.90a 0.24a
0 34.28d 5.93d 0.26¢
purple 20 28.65¢ 4.20c 0.24bc
alfalfa 40 25.77b 3.66b 0.23ab
80 23.88a 2.99%a 0.22a
RC* 17.04b 25.60a 0.23a
Leguminous crop W.C 15.87a 27.4% 0.24b
P.A 28.15¢ 4.20b 0.24ab
Leguminous c‘rop(A) 12293 3381 346
x Concentration(B)
LS.D of leguminous 5% 046 0.33 7.89
crop 1% 0.76 0.55 1.29
. 5% 0.31 0.37 4.67
LSD of concentration 19 043 051 6.39

*R.C=red clover, W.C=white clover, P.A=purple alfalfa.
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