A B 3

MEFaEx Ld=294 23
Allelopathic effects of Hypochoeris radicata L.

20064 6]



A B 3

MEFaEx Ld=294 23
Allelopathic effects of Hypochoeris radicata L.

20064 6]



MIaexe ¢d=291 a3
Allelopathic effects of Hypochoeris radicata L.

of = ke MHLEM o= fEHSh
2006 61

Kok e BB MR Gmoce GRvESH

WAL AR (Gl)
* H (Gl)
* H (Gl)

OB R R B B

20064 6]



m

v

viil

H

=0

Az H A

II.

R

2] Allelopathy

2-1. %Oﬂ jﬂ g_l zlz_g_jﬂ/j]%

10



Ry

9] Allelopathy

13

16

23

34

45

0
o

52

53
58



LIST OF TABLE

Table 1. Culture conditions and media of test strains. w:eeeeeeeeeseeeeeees 9
Table 2. The comparison of vegetative propagation on Hypochoeris
radicata L. at cutting and nature(non cutting) area. - 12
Table 3. Correlation analysis of vegetative propagation on Hypochoeris
radicata L. at cutting and nature(non cutting) area. === 12
Table 4. Dry weight(mg) of receptor plants on shoot grown at
different concentrations of Hypochoeris radicata L. aqueous
eXtraCtS. ................................................................................................ 41
Table 5. Dry weight(mg) of receptor plants on root grown at different

concentrations of Hypochoeris radicata 1. aqueous extracts.



LIST OF FIGURES

Fig. 1. Index of investigated on growth characteristis in Hypochoeris

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

radicata L ............................................................................................... 5

Vegetative propagation of Hypochoeris radicata L. --=-«w-wwseeeeeeseees 11

. Relative germination ratio(RGR) of receptor plants grown in

Petri dishes at different concentrations of Hypochoeris radicata

L. OX LT ACTS. rrereeerrrsrereererests ettt ttttatistestaeaes 14

. Relative germination ratio(RGR) of receptor plants grown in

Petri dishes at different concentrations of Hypochoeris radicata

L. OXLTACTS. rrerererersreereerereststtttttitiittittittiitiittittititistttttittstestaeaes 15

. Effects of wvarious concentrations of Hypochoeris radicata L.

extracts on shoot grown(% of control, RER) of receptor

. Effects of wvarious concentrations of Hypochoeris radicata L.

extracts on shoot grown(% of control, RER) of receptor

. Effects of wvarious concentrations of Hypochoeris radicata L.

extracts on radicle grown(% of control, RER) of receptor

. Effects of wvarious concentrations of Hypochoeris radicata L.

extracts on radicle grown(% of control, RER) of receptor

. Fresh weight(% of control, RWR) of receptor plants grown in

_iV_



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

10.

11.

12.

13.

14.

15.

16.

17.

Petri dishes at different concentrations of Hypochoeris radicata
L‘ OXETACETS, rrerererresreserereserertttettttittitiittitttttittittttettttuettststeettaenes 21
Fresh weight(% of control, RWR) of receptor plants grown in
Petr1 dishes at different concentrations of Hypochoeris radicata
L‘ OXETACETS, *rrereeerresresseesenestostesttttutttitttttttuitittetttttatttttattttaettstattancaes 22
Development of Trifolium pratense root hairs treated with

different concentrations of H. radicata L. aqueous extracts.

Development of Trifolium incarnatum root hairs treated with

different concentrations of H. radicata L. aqueous extracts.

Development of Raphanus sativus var. hortensis for. acanthiformis
root hairs treated with different concentrations of H. radicata 1.
AUEOUS CXUTACID, 301t M TEOM AL LINIVERGITY- LHBRARA+--eseresssossesessesessasesens %
Development of Brassica campestris subsp. napus var. pekinensis
root hairs treated with different concentrations of H. radicata 1.
AQUEOUS EXLTACES, *#+rrsssserrsssserssssssssssssitsss sttt sttt 7
Development of Brassica campestris subsp. napus var.
nippo-oleifera root hairs treated with different concentrations
of H. radicata 1. aqUeous eXIIacts. e, 28
Development of Festuca myuros root hairs treated with different
concentrations of H. radicata L. agueous extracts. -« 29
Development of Agrostis stolonifera subsp. stolonifera root
hairs treated with different concentrations of H. radicata L.

agueous OXETACTS, rrrerrerresrerererrorenetnettttetiittiititiitittietittertntattntieeaeees 30



Fig. 18.

Fig. 19.

Fig. 20.

Fig.

Fig.

Fig.

Fig.

Fig.

21.

22.

23.

24.

20.

Development of Lactuca sativa root hairs treated with different
concentrations of H. radicata L. aqueous extracts. «««eeeeeeeeeeeeeees 31
Development of Bidens bipinnata root hairs treated with

different concentrations of H. radicata L. aqueous extracts.

.................................................................................................................. 32
Development of Hypochoeris radicata L. root hairs treated
with different concentrations of H. radicata L. aqueous

O X LT ACES, #orrerrererereeers sttt ittt ittt ittt ittt tt sttt sttt statteatanes 33

Relative shoot and root elongation ratio(RER) of Capsicum
annuum grown 1in pot at different concentrations of H.
radl'cal-a L CXLTCUCES, ++wereereesreerressrnstasstantuittttiontutttittiotittitteenintenenes 35
Relative shoot and root elongation ratio(RER) of Medicago
hispida grown in_pot  at different concentrations of H.
radl'cal-a CXLTOUCES. +++eressestessessenesssetentintuttstuontusttstetttttstosttntacntannes 36
Relative shoot and root elongation ratio(RER) of Persicaria
blumei grown In pot at different concentrations of H.
radl'cal-a L CXLTCCES, ++wer+ereesresrressrnstusstantuottuttiottuttiittiotittittenintenenes 3’7
Relative shoot and root elongation ratio(RER) of Brassica
campestris subsp. napus var. nippo-oleifera grown in pot at
different concentrations of H. radicata L. extracts. === 38
Relative shoot and root elongation ratio(RER) of Bidens
bipinnata grown in pot at different concentrations of H.

radicata L CXLTUCLES, ++ver+esresressrerenssenstusstontutttittuttioniutttntitiantentinenes 39

Fig. 26. Relative shoot and root elongation ratio(RER) of Hypochoeris

radicata L. grown in pot at different concentrations of H.

_Vi_



Fig

Fig.

Fig.

Fig.

radicata L. extracts.

. 27. Effects of various concentrations of Hypochoeris radicata L.

water extracts on grown of receptor plants.

28. Colony diameter of fungi
different concentration of H.
29. Colony diameter of fungi
different concentration of H.
30. Colony diameter of fungi

different concentration of H.

taxa grown in PD medium at

radicata L. extracts.

taxa grown in PD medium at

radicata L. extracts.

taxa grown in PD medium at

radicata L. extracts.

- vii -



ABSTRACT

In order to investigate the competitive dominant, herbicide
and antifungal of Hypochoeris radicata L. this study was
investigated the growth characteristis and allelopathic effects of
H. radicata L..

The growth characteristis of Hypochoeris radicata L.
investigated compare cutting areas with non cutting to number
of shoot and flower, diameter of clone. The result of investigated
at cutting areas appeared more high than on number of shoot,
diameter of clone, number of flower at non cutting areas.

The seed germination, growth of shoot and radicle, and
development of root hairs and biomass of receptor plants were
significantly inhibited by the water extracts concentration of H.
radicata L. It was differently inhibited by the kind and parts of
receptor plants.

The antifungal activity was shown by increased water
extracts concentration of H. radicata L. in Pythium,
Phytophthora. On the other hand, it was unrelated the growth of
Rhizoctonia with water extracts concentration of H. radicata L.
therefore, the allelopathic effect of H. radicata L. was different
in according as specles of plants and microbes.

In the conclusion, The large colony made by vegetative and
seed propagation, which split by cutting of H. radicata L. and

the allelochemicals of H. radicata L. related growth of microbes

- viii -



and germination and growth of other plants.
Therefore, 1 thank that H. radicata L. hold a dominant

position by allelopathic effects and vegetative propagation in

Jeju.
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Fig. 1. Index of investigated on growth characteristis in Hypochoeris

radicata L.
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Table 1. Culture conditions and media of test strains

Test Strains Media Temperature(C)
Diaporthe citri PDA 24
Pythium aphanidermatum PDA 24
Pythium graminicola PDA 24
Pythium ultimum PDA 24
Pythium vanterpoolii PDA 24
Rhizoctonia cerealis PDA 24
Rhizoctonia solani AG-1 1A PDA 24
Rhizoctonia solani AG-1 1B PDA 24
Rhizoctonia solani AG-2-2(TlIB) PDA 24
Phytophthora capsici, PDA 24
Phytophthora infestans PDA 15




Shoot), A4 2 7 (Diameter of Clone)® 35 <(No. of flower stalks)
E g A3 o x2AHqe] AGE A A 22.93+1.38cm, AFFF
4.68+1.6671, 3t + 13.60£6.987N &2 ZAFE AL vl 22 A FF A A
1812+3.17cm, A4 < 14503570, 35 < 4.02+2.1570=2 A Ao
upeba]l v o 22 o] A FR A (ek1.30), AL Fek32H), s
(eF3.480)7F oA Ho] H& Fow FAE AT (Fig. 2, Table 2, Table

3).
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Fig. 2. Vegetative propagation of Hypochoeris radicata L.
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Table 2. The comparison of vegetative propagation on Hypochoeris
radicata L. at cutting and nature(non cutting) area.
Diameter of No. of Flower
No. of Shoot
clone(cm) stalks
N Go-Seong 20.6+5.31 1.60£0.88 6.25+£3.48
on
Cutting  Eoe-um 14.55£3.22 1.70+0.66 3.85+2.41
area  Eoe-um 19.20+3.82 1.05+0.22 1.95+1.00
Total average 18.12+3.17 1.45%0.35 4.02+2.15
So-gil 21.35+5.56 6.60+4.47 21.05+11.93
Cutting
Yu-suam 23.6£3.82 3.60+1.82 7.20+3.33
area
A-ra 23.85+5.25 3.85£1.57 12.55+6.27
Total average 22.93+1.38 4.68+1.66 13.60+6.98

Table 3. Correlation analysis of vegetative propagation on Hypochoeris

radicata L. at cutting and nature(non cutting) area.

Diameter of

Cutting area No. of Shoot
clone(cm)

Diameter of "

0.442
clone(cm)

No. of Shoot 0577 04117

No. of Flower . . e
0.556 0.408 0.759

stalks

Means are significantly different according to Scheffe's methods in one way

ANOVA(**:P <0.01).
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Fig. 3. Relative germination ratio(RGR) of receptor plants grown in
Petri dishes at different concentrations of Hypochoeris radicata
L. extracts.
Means are significantly different according to Scheffe’s methods in
one way ANOVA(x: P <0.05; **:P <0.01).
Key to species : A, Trifolium pratense, B, Trifolium incarnatum ; C,
Raphanus sativus var. hortensis for. acanthiformis; D,
Brassica campestris subsp. napus var. pekinensis ; E,

Brassica campestris subsp. napus var. nippo—oleifera
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Fig. 4. Relative germination ratio(RGR) of receptor plants grown in
Petri dishes at different concentrations of Hypochoeris radicata
L. extracts.
Means are significantly different according to Scheffe’s methods in
one way ANOVA(x: P <0.05; =P <0.01).
Key to species: F, Festuca myuros ; G, Agrostis stolonifera subsp.
stolonifera ; H, Lactuca sativa ; 1, Bidens bipinnata ; ],

Hypochoeris radicata
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Fig. 5. Effects of various concentrations of Hypochoeris radicata L.
extracts on shoot grown(% of control, RER) of receptor plants.
Means are significantly different according to Scheffe’s methods in
one way ANOVAC(x: P <0.05; #xP <0.01).
Key to species : A, Trifolium pratense, B, Trifolium incarnatum ; C,
Raphanus sativus var. hortensis for. acanthiformis, D,
Brassica campestris subsp. napus var. pekinensis ; E,

Brassica campestris subsp. napus var. nippo-oleifera
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Fig. 6. Effects of various concentrations of  Hypochoeris radicata L.
extracts on shoot grown(% of control, RER) of receptor plants.
Means are significantly different according to Scheffe’s methods in one
way ANOVAC(x: P <0.05; =xP <0.01).
Key to species: F, Festuca myuros ; G, Agrostis stolonifera subsp.
stolonifera ; H, Lactuca sativa ; 1, Bidens bipinnata ; ],

Hypochoeris radicata
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Fig. 7. Effects of various concentrations of Hypochoeris radicata L.
extracts on radicle grown(% of control, RER) of receptor
plants.

Means are significantly different according to Scheffe’s methods in
one way ANOVAC(x: P <0.05; **:P <0.01).

Key to species as in Fig. 5.
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Fig. 8. Effects of wvarious concentrations of Hypochoeris radicata L.
extracts on radicle grown(% of control, RER) of receptor
plants.

Means are significantly different according to Scheffe’s methods in
one way ANOVAG+: P <0.05; #+:P <0.01).

Key to species as in Fig. 6.
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Fresh weight(% of control, RWR) of receptor plants grown in

Petr1 dishes at different concentrations of Hypochoeris radicata
L. extracts.

Means are significantly different according to Scheffe’s methods in one

way ANOVAQG:: P €0.05; ==P <0.01).

Key to species as in Fig. 5.
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Fig. 10. Fresh weight(% of control, RWR) of receptor plants
grown In Petri dishes at different concentrations of
Hypochoeris radicata 1. extracts.

Means are significantly different according to Scheffe’s methods in
one way ANOVA(Gx: P <0.05; *+P <0.01).

Key to species as in Fig. 6.
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Fig. 11. Development of Trifolium pratense root hairs treated with

different concentrations of H. radicata L. aqueous extracts.
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Fig. 12. Development of Trifolium incarnatum root hairs treated with

different concentrations of H. radicata L. aqueous extracts.

_25_



Fig. 13. Development of Raphanus sativus var. hortensis for. acanthiformis root
hairs treated with different concentrations of H radicata L. aqueous
extracts.
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Fig. 14. Development of Brassica campestris subsp. napus var. pekinensis
root hairs treated with different concentrations of H radicata L.

aqueous extracts.
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Fig. 15. Development of Brassica campestris subsp. napus var. nippo—oleifera
root hairs treated with different concentrations of H. radicata

L. aqueous extracts.
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Fig. 16. Development of Festuca myuros root hairs treated with different

concentrations of H. radicata L. aqueous extracts.
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Fig. 17. Development of Agrostis stolonifera subsp. stolonifera root

hairs treated with different concentrations of H. radicata L.

aqueous extracts.
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Fig. 18. Development of Lactuca sativa root hairs treated with different

concentrations of H. radicata L. aqueous extracts.
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Fig. 19. Development of Bidens bipinnata root hairs treated with different

concentrations of H. radicata L. aqueous extracts.
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Fig. 20. Development of Hypochoeris radicata root hairs treated with

different concentrations of H. radicata L. aqueous extracts.
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Fig. 21. Relative shoot and root elongation ratio(RER) of Capsicum
annuum grown in pot at different concentrations of H. radicata

L. extracts.
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Fig. 22. Relative shoot and root elongation ratio(RER) of Medicago

hispida grown in pot at different concentrations of H. radicata

L. extracts.
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Fig. 23. Relative shoot and root elongation ratio(RER) of Persicaria
blumei grown in pot at different concentrations of H. radicata

L. extracts.
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Fig. 24. Relative shoot and root elongation ratio(RER) of Brassica
campestris subsp. napus var. nippo-oleifera grown in pot at

different concentrations of H. radicata L. extracts.
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Fig. 25. Relative shoot and root elongation ratio(RER) of Bidens
bipinnata grown in pot at different concentrations of H.

radicata L. extracts.
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Fig. 26. Relative shoot and root elongation ratio(RER) of Hypochoeris

radicata L. grown in pot at different concentrations of H.

radicata L. extracts.
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Table 4. Dry weight(mg) of receptor plants on shoot grown at different concentrations of Hypochoeris radicata

L. aqueous extracts.

) Concentration(%)
Species Control
25% 5098 75% 100%%

Capsicum annuum 0.54+0.013 0.33+0.009 ** 0.37+0.005"" 0.36+0.002 " 0.34+0.028 ™"
Medicago hispida 0.18+0.060 0.12+0.008 0.09+0.022° 0.05+0.008 ** 0.05+0.001 "
Persicaria blumei 1.03+£0.079 0.83+0.064 " 0.83+0.060 ° 0.51+0.050 ** 0.24+0.038""
Brassica campestris subsp. .

) ] 1.43+£0.134 1.02+£0.113 1.34+0.075 1.47+0.057 1.09+0.063
napus var. nippo-oleifera
Commelina communis 0.72+0.110 0.72+0.107 0.59+0.086 0.83+0.103 0.67£0.220
Bidens bipinnata 0.98+0.130 0.76+0.070" 0.69+0.022 " 0.58+0.038 " 0.50+0.008 "
Hypochoeris radicata 0.92+0.006 0.83+0.042 0.59+0.063 ** 0.54+0.111°° 0.54+0.025 "

Means are significantly different according to Scheffe’s methods in one way ANOVAC:: P <0.05; =P <0.01).




Table 5. Dry weight(mg) of receptor plants on root grown at different concentrations of Hypochoeris radicata

L. aqueous extracts.

Species Control Concentration(%) |
P 25% 50% 5% 100%

Capsicum annuum 0.20+£0.004 0.12+0.004 = 0.13£0.009 ** 0.13+0.007 " 0.12+0.002 "
Medicago hispida 0.09+0.019 0.05+0.007 "7 0.04+0.006 ** 0.05+0.008 " 0.03£0.001 "
Persicaria blumei 0.42+0.010 0.37£0.033 0.29+0.021 ** 0.17+0.012"" 0.09+0.016 "
Brassica campestris
subsp. napus var. 0.37+0.038 0.41+0.050 0.30£0.020 0.26+0.010° 0.12+0.008 "
nippo-oleifera
Commelina communis 0.41+0.123 0.19+0.034 " 0.15+0.055 " 0.18+0.43" 0.15+0.63"
Bidens bipinnata 0.20+0.026 0.16+0.014 0.13+0.001 0.14+0.007 ** 0.10£0.007 **
Hypochoeris radicata 0.44+0.016 0.15+0.017 0.13+0.006 ** 0.12+0.031"° 0.14£0.021"°

Means are significantly different according to Scheffe’s methods in one way ANOVA(x: P <0.05; =P <0.01).
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Fig. 28. Colony diameter of fungi taxa grown in PD medium at
different concentration of H. radicata 1. extracts.
Means are significantly different according to Scheffe’s methods in
one way ANOVA((x: P <0.05; **:P <0.01).

Key to species: A, Pythium ultimum; B, Pythium aphanidermatum, C,

Pythium graminicola; D, Pythium vanterpoolii
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Fig. 29. Colony diameter of fungi taxa grown in PD medium at
different concentration of H. radicata 1. extracts.
Means are significantly different according to Scheffe’s methods in
one way ANOVA(x: P <0.05; #*P <0.01).

Key to species: E, Rhizoctonia solani AG-2-2; F, Rhizoctonia solani

AG-1 1A; G, Rhizoctonia solani AG-1 1B; H,

Rhizoctonia cerealis
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Fig. 30. Colony diameter of fungi taxa grown in PD medium at
different concentration of H. radicata L. extracts.

Means are significantly different according to Scheffe’s methods in

one way ANOVA((x: P <0.05; **:P <0.01).
Key to species: 1, Diaporthe citri ;], Phytophthora infestans; K,

Phytophthora capsici
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1969).
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7= Aarssen(1981)¢] F438ta v ASFaEx9 A7F=5A (autotoxin)
el YFote 2d= vErs

Fig. 5-10°14 21 &< A1482 B Shoot Bt} radicle ¥-&o] 484
FZN Fro WskA w3tk Fig. 10-20S X control 7ol Bl&l 100%
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Heisey, 1990).
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