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ABSTRACT

This study was conducted to investigate the allelopathic effects of
aqueous extract from Persicaria blumei on the germination of several
receptor plants and growth of fungal plant pathogens. Especially, the effects
of P. blumei extract on the growth and yield variables of potatoes in a wick
hydroponic culture were tested. The content of total phenolic compound in P.
blumei was higher in leaves (1082.3mg/ ¢ ) but lower in roots (228.6mg/ ¢ ) and
stems (207.8mg/ ¢ ), which is an allelopathic chemical. The seed germination of
Amaranthus spinosus was inhibited at 25% P. blumei extract, while Agrostis
stolonifera ssp. palustris was not affected at all concentrations tested.
Especially, the seed germination rate and fresh weight of Trifolium
incarnatum at 20% P. blumei extract were higher than those of control plot.
The early growth of most receptor plant seedlings was promoted at 25% and
50% of P. blumei extracts, but the radicle growth of all receptor plants was
significantly inhibited at > 25% of P. blumei extract. The response of
receptor plants to P. blumei extract was different according to the plant
species and the plant parts. The growth of plant pathogenic fungus in PDA
medium showed an increasing inhibition tendency with increasing
concentrations of P. blumei extract. Especially, P. blumei extract showed the
greatest antimicrobial activity against Phytophthora infestans, Phythium
graminicola, and Pythium ultimum. Each 500ml of distilled water (control)
and P. blumei extracts (2525, 50%, 75%, 100%) was watered to potato plants
at 5d intervals from 1d after potato transplanting. The potatoes with P.
blumei extract emerged 1d earlier and had 0.3 to 0.4 more stem numbers per
plant compared with those of control plot. The plant height was higher in
plots with P. blumei extract than in control in early stage of potatoes (50d),
but there was no significant difference after mid-stage of potatoes (70 and
90d). The stem diameter and fresh weight of potatoes showed a higher
values in plots with P. blumei extract than in control plots, although there
was no statistical difference. Total potato yields were significantly different
according to the concentration of P. blumei extract, showing a maximum
yield 13.8kg/m” in 100% P. blumei extract. The numbers of tubers in classes
of < b5g and 5 to 30g per plant did not show a specific trend among



experimental treatments while it in class of > 30g was much higher in plots
with P. blumei extract than in control plot. Accordingly, the P. blumei
extract had a positive effect on the growth and yield variables of potatoes

compared with control.
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Table 1. Temperature for cultivation of the plant pathogens in PDA media.

Test strains Temperature(C) KACC NO.
Alternaria brassicae 25 KACC 40036
Colletotrichum gloeosporioides 25 KACC 40690
Diporthe citri 25
Fusarium solani 25
Phytophthora infestans 15 KACC 40158
Pythium graminicola 25
Pythium ultimum 25 KACC 40705
Pythium venterpoolii 25
Rhizoctonia solani AG-1(1A) 25
Sclerotium cepivorum 25 KACC 40582

PDA : potato dextrose agar

KACC : korean agricultural culture collection
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Table 2. Composition of osmocote and controlled release fertilizers used for

this experiment.

Recommanded rate

. 0] 7 SN .
Fertilizers N P20s KO MgO Light feed Middle Heavy feed Longevity
crops feed crops Ccrops
Osmocote(%) 15 11 13 20 15~2.0kg/m’ - 20~4.0 3~4 months at 21°C

Osmocote”Plus manufactured in the Netherlands by Scotts international B.V., porfessional
business group, and contains Fe 0.40, Mn 0.06, B 0.02, Zn 0.015, Cu 0.05, Mo 0.02%; Multicote
4 maufactured in Israel by Haifa Chemicals Ltd; Magamp K made in US.A. by {4 K 7 &

Yx N,

S A F2IEHA97) A DA TE2AIE ko] AAIS =,

HBLs) 6 40~50% HAE7 =3
g FETHBONAE 2A AL, A& (HHBK)2 S AN A T (HBLEEE)/
TS A R A D x 10082 A=At
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e QT AAE £33
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21 & A W9 phenolic compoundst™ YLHFH © 2 aeidAlEo]l™ skikimic acid
AEE T3 AA FHo] iR wEHs FE8AEZAe o (Duke, 1986)

o Ao o F dAsdFRALE AN 23 (1082.3mg/ L)l M THE Bk

o

|

E

om B (228.6mg/ ¢ ), =71(207.8mg/ ) ol Ak (Table 3).

Table 3. Total phenolic compounds in different plant organ of P. blumei

aqueous extracts.

plant organ

Root Stem Leaf

Total phenolic

228.6£7.7 207.8+1.0 1082.3+61.9
compounds (mg/ ¢ )
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Fig. 1. Relative germination ratio(RGR) of receptor plants grown in petri dishes at different concentrations of P. blumei

extract. [_], Cont.; [L], 25%; [, 50%; £, 75%; 100%

iy
The different letters in species indicate significantly difference at p<0.05 by Duncan’s multiple range test.

Abbreviations : A, Amaranthus spinosus; B, Medicago sativa; C, Trifolium incarnatum; D, Trifolium repens; E, Agrostis stolonifera ssp. palustris; F

’

Brassica campestris subsp. napus var. pekinensis; G, Brassica campestris subsp. napus var. nippo-oleifera
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Fig. 2. Effects of various concentrations of P. blumei extract on mean germination time(MGT) of receptor plants. [ ], Cont.;

[, 25%; [, 50%; E, 75%; 100%

The different letters in species indicate significantly difference at p<0.05 by Duncan’s multiple range test. The bars on the graph mean

standard deviation.
Abbreviations : A, Amaranthus spinosus; B, Medicago sativa; C, Trifolium incarnatum; D, Trifolium repens; E, Agrostis stolonifera ssp. palustris; T,

Brassica campestris subsp. napus var. pekinensis; G, Brassica campestris subsp. napus var. nippo-oleifera
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L A AdAEERE 50% A TS A% = (threshold) gk 3+ 4= it} wi

82.6%, A-F/NAE] 82.6%, UL 79.7%, EVE 84.4%, ME 89.9%, A 86.4%
o} A = A TH(Fig. 3).

A A A= (RFR)E 7HAH &, AF4AE], a9, WE b)
o] Aot w523 AFS ek wWiFE 25% A ol 293%E sttt
7} 50% A THH dAdte AFS Eow 100% A= elAs 50.2%7F
A=A EZNEQD A4S dAEE A4FS veidoen, gzl Hs 100% A
gl ol M= 18.1%7F AAHE AL, FAQd A= dEzF} At BAA fo
274 A=A ek (Fig. 4).
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Fig. 3. Effects of various concentrations of P. blumei extract on relative elongation ratio(RER) of receptor plants. [ Cont.;

[, 25%; [, 50%; B 75%;
The different letters in species indicate significantly difference at p<0.05 by Duncan’s multiple range test.

Abbreviations : A, Amaranthus spinosus; B, Medicago sativa; C, Trifolium incarnatum; D, Trifolium repens; E, Agrostis stolonifera ssp. palustris; F

, 100%

Brassica campestris subsp. napus var. pekinensis; G, Brassica campestris subsp. napus var. nippo-oleifera
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Fig. 4. Effects of various concentrations of P. blumei extract on relative fresh weight ratio(RFR) of receptor plants. [ ],

Cont.; [], 25%; [, 50%; £, 75%;

, 10096
The different letters in species indicate significantly difference at p<0.05 by Duncan’s multiple range test.

Abbreviations : A, Amaranthus spinosus; B, Medicago sativa; C, Trifolium incarnatum; D, Trifolium repens; E, Agrostis stolonifera ssp. palustris; F

’

Brassica campestris subsp. napus var. pekinensis; G, Brassica campestris subsp. napus var. nippo-oleifera
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Fig. 5. Development of Amaranthus spinosus root hairs treated with different

concentration of P. blumei extract.
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Fig. 6. Development of Medicago sativa root hairs treated with different

concentration of P. blumei extract.
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Fig. 7. Development of Trifolium incarnatum root hairs treated with different

concentration of P. blumei extract.
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Fig. 8. Development of Trifolium repens root hairs treated with different

concentration of P. blumei extract.
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Fig. 9. Development of Agrostis stolonifera ssp. palustris root hairs treated

with different concentration of P. blumei extract.
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Fig. 10. Development of Brassica campestris subsp. napus var. pekinensis

root hairs treated with different concentration of P. blumei extract.
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Fig. 11. Development of Brassica campestris subsp. napus var. nippo-oleifera

root hairs treated with different concentration of P. blumei extract.
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S W ow  Phytophthora infestans, Pythium graminicola, Pythium
ultimum?l A% Wx7rel ") 100% ATl Aol AAekA Xl
Alternaria brassicae 46.8%, Colletotrichum gloeosporioides 15.2%, Diporthe
citri 33.7%, Fusarium solani 19.6%, Pythium venterpoolii 17.8%, Rhizoctonia
solani AG-1(1A) 44.1%, Sclerotium cepivorum 456%2] A A3dFAHS e

t}. (Fig. 12).
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Fig. 12. Colony diameter of fungi taxa grown in PDA medium at different concentrations of P. blumei extract. [ ] Cont.;

[, 25%; [, 50%; £, 75%; 100%

The different letters in species indicate significantly difference at p<0.05 by Duncan’s multiple range test.
Abbreviations : A, Alternaria brassicae; B, Colletotrichum gloeosporioides; C, Diporthe citri; D, Fusarium solani; E, Phytophthora infestans, T, Pythium

graminicola; G, Pythium venterpoolii, H, Pythium ultimum; 1, Rhizoctonia solani AG-1(1A); ], Sclerotium cepivorum
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174, 50% 1.3Y, 75% 1.7¢, 100% 1Y W= Aoz ZAHY, LS gx

z79} Aol o4 EA Aol 7k YIATHTable 4.
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100% 4.4cm Aol F7hstiom, 70943 9092 50 ¥ Hs=3k B A& o
BRI flovt thzatof A Eztel] EA4 Fo2h7E AAFE A &kt (Table 5).

Table 4. Effect of P. blumei treatment on days to emergence and %

emergence.
Days to emergence Emergence(%)
Cont 22.7+0.6" 100+0.0
25% 21.0+1.0 96.3+6.4
50% 21.3+0.6" 100+0.0
75% 21.0+1.0" 100+0.0
100% 21.7+0.6" 100+0.0

The different letters in species indicate significantly difference at p<0.05 by Duncan’s multiple

range test.
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Table 5. Effect of wvarious concentrations of aqueous extract on growth

variables at 50, 70, 90 days after planting of 'Dejima’ seed potato.

Time after Number of Stem diameter Stem length
planting(days) stems/plant (mm) (cm)

Cont. 1.1£0.1° 9.7+0.2 50.8+0.8°

25% 1.5+0.1° 9.4+0.5 54.9+1.6"

50day 50% 1.4+0.0° 9.6+0.4 57.8+2.1°

75% 1.4%0.1° 9.6£1.0 56.7+1.3"

100% 1.5+0.2° 9.8+1.2 55.2+1.3"
........................... Cont11i01b99i03731i313

25% 1.5+0.1° 9.9+0.5 78.5+4.3"

70day 50% 1.4£0.0° 10.1+0.2 79.3+3.6

75% 1.4%0.1° 10.3+0.9 81.3+2.6"

100% 1.5£0.2° 10.2%0.6 78.7+6.5°
........................... Cont11i01b88i03762i44a

25% 1.5+0.1° 8.8+0.7 81.0+2.5°

90day 50% 1.4+0.0° 9.5£1.1 80.4+2.2°

75% 1.4%0.1° 11.6+3.7 82.1+0.4%

100% 1.5+0.2° 9.1+1.3 80.3+8.7°

The different letters in species indicate significantly difference at p<0.05 by Duncan’s multiple

range test.
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2) #3934
NodAFE&dFE=d s 7t B sZFFdo Wss 7
7 izl Hl3) 25% A
g ol e 274g, 50% 26g, 75% 19g, 100% 47g= o] 7t on m'e
% FHE 25% 1,028g, 50% 1,4805g 75% 1,079.6g, 100% 2,671.9g = =7} &3
b Aoy, ool @deE tixTet At FAA et AAHA &
kTH(Table 6).
Im3 S5 AAFFA 30gelstellr= iz AeFztel] A4 &
a7t gl e, 3lgoldellA e Mol FEH 57t F7Hshel et gz ol H
3l 25% 2] ol A= 943.6g, 50% 1690.8g, 75% 1320g, 100% 2216.2g2 =7}

21 th( Table 7 and Fig 13).
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Table 6. Effect of aqueous extracts on yield variables of 'Dejima’ seed potato at 90days after planting.

No. of Average ! . No .of over No .of over Rate of over .
] Tuber yield/ No. of Tuber yield/ ) Fresh weight/
tubers/ tuber weight ! ) 5g tubers/  bg yield/ 5g tuber
plant(g) tubers/m m'(g) ) ] plant(g)
plant (g/tuber) plant m'(g) yield(%6)
Cont. 7314 27.8+6.4 195.6+4.9° 413.2+81.6 11,135.44277.0° 5.0+1.0 284.7+54.0 98.2+0.7 95.5+15.4
25% 6.8+1.8 33.5+4.3 293.1+26.2% 369.0+69.4 12,163.41567.9b 5.4+0.9 293.1+285 98.4+0.9 107.9+7.0
50% 6.7+0.6 34.0+£3.6 221.7+4.3 373.2+33.5 12,615.9i245.1b 49+0.4 278.3£25.3 98.810.5 107.6+£14.0
5% 6.1£0.8 35.9+45 214.6+3.1% 344.3+47.4 12,215.01171.1b 47+0.6 265.7£31.6 98.6+0.1 106.7+11.3
10096 74+1.1 33.4+4.8 242.612.2% 4196 614 13,807.3+124.9° 56%1.1 318.4+62.4 98.6+0.6 108.6+15.6

The different letters in species indicate significantly difference at p<0.05 by Duncan’s multiple range test.
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Fig. 13. Photographs showing total tuber yield per polystyrene box by

concentration of the aqueous extracts.

Table 7. Yield distribution by class of potato tubers produced by the various

concentrations.
Tuber vield (g/m®
Under 4g 5-30g 3lg over Total
Cont 198.2+75.7 2,223.5%1,158.4 8,713.6+1374.0 11,135.4+277.0°
25% 193.7£119.0 2,312.5+385.9 9,657.2+208.1" 12,163.4+567.9
50% 157.9+60.4 2,053.5+£300.7 10,404.4+593.5° 12,615.9+245.1°
75% 169.5+15.7 2,011.9+£194 10,033.6£174.8% 12,215.0¢171.1°
100% 195.9+82.7 2,681.5£1,119.1 10,929.9+1,127.8" 13,807.3£124.9°

The different letters in species

range test.

indicate significantly difference at p<0.05 by Duncan’s multiple
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et Atk AUl A& (RER)2 AR 4F FEA5ert S7hdel wat o)
F9} o] A% E(threshold)7hAl X Eth7h A

Aol AE ] F7]A 50% FE7HA tzel Blste] dAAE FX1F o
Ve o)) sERE A dde] vEbgthal Bagk Ad(o] 5, 1997)

1o - Aol HXEHJTE ®Ba(4, 1999; #, 1993)¢ sd3kA A

& g Y F2 AN A FEAsE7E S mE dASA A AL
w o]l By g XE F4H allelochemicals?t e &4 5o AEiEGo] (A
HAA Aol gAHE el B AvHAH &, 1995). fre] ARl vl
AAA =7 @A A & A2 Yeps=dl, o= Pluchea lancelata®] 8745

= ool o)sto] Asparagus bean®| &7} #telo] AFo] zpzp AA|FoH =
3] Byl AAo] oA HThaL dFi=(Inderjit and Dakshini, 1992; Francisco and
Juan, 1991) A3} FASE A4S B (Meigh et al., 1973).
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Ol E-& JAHA, FEAATE 10%9t 25% FEN FmolA H AT}
Aol EL FHAEAoY o7, AFFTEUE, AEFS AAHATL B
(# &, 2003) A7} Hs=3td T

Bod Aol F dis g 2AE AAE A3 9(1082.3mg/ £)oN A 7

wekow B (2286mg/ ¢), =7]1(207.8mg/ ¢ ) o], ¥ HEEYy & He I
o] E=rhi= Hal(Rice 1984, Inderjit 1996)¢} Wl<=sl Attt 2l &9 (7} 2
T(fl)S M= vz gheladto] 5o kil Bt (Osborn, 1943). -

(19879  ¢JstH o A (Polygonum hydropiper)2] 7% salicylic+vanillic acid,

pyrogallol, p—~DH-benzoic acid, phloroglucinol, umbelliferone, protocatechuic

i

acid, gallicttannic acid, ferulic acid, dl-dopa+caffeic acid, sinapic acid &<
A2 FAEHAT H(1996)e] st F-9-o flolA chlorogenic acide 31 &
s Ugun a9 11Fe EF oAmdE Rdow AEY 4%
chlorogenic, scopoletin, vanillic, protocathechuic, salycilic, caffeic, ferulic acid+
Fahe] Wols ZHAATh

NgAE F U EBE B olge Fave AdE B 8o

=

Ir

=
N

A =

i

phenolic compound+= Z3f, Alit == virus 5 WHre] #HYo thsh #o] 280
224 FgHEdE JedE Edo] Bed(Snook et al, 1991; Miles, 1991), o] =
22k tAFE 2 5 phytoncide ¥ phytoalxin & & o] FEEHo X% 7] wjFEo]z}
3 BAskE oSS Ak, 1978; Barz, 1990). 7ol ¥ el F8A4F=

His A A3 F2d s&7F mobdel wet Aol dAHE AFS B
o E3] Phytophthora infestans, Pythium graminicola, Pythium ultimum-<
100% Tl A ZdekAl SAERQ 3L, Pythium 421 Pythium venterpoolii= * = Tt
8 AAAHRE B vA=d A Aoj7t E2 H(genus)tol= FFe] tE

Aow Azte



ol wlsl 100%AH el ol A 472 FFol F7haksd

3lgo] Aol e oy gz &

A Foll A 22162g/mE G

vow @ Aom FV|o AEvidel dHITA R 78 FARRE Aol BH
=

a13H(Lodhi, 1976; Jayakumar et al., 1998) Z23}¢} H] <=
o A|ahio] EA (k)7 LSt 1 o] Hldlsle] FAE = o] A3
B = AdzdE5do] AAg = o8 71x] HauEe] dEdH oy

Ao EHo] vta FAHH o] =32 ABA(abscisic acid) == ABAS
phenolics ] &3&EF (RE&HE)Q inhibitor-8 complex® A ZF ¥ tH(Bialek et al.,
1973). =3k 3wl ¢l 1.4-and 1.6-dimethyl naphthalene®]gls= A& 2% A4t
o B aEAdt(Meigh et al., 1973).

ozt A= Fd3ste] B allelopathyd wdL Hlm, ESZA(Luu et
al., 1982; EEHE# S5, 1994)7} allelochemicals®] & %= (Pederson, 1986; Smith
and Martin, 1994), A5 ¢A(Luu et al, 1982; WRAEE, 1991)o] whe} tt=2A4 o}

Bhbal Sl Ao 4 glow, ok a]lse] FHHer duxAss st
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oAy 27K AE, AEHdT 283 Fxel did slefH e
allelopathy &3¢} M ¥ FEE #AF7F AAAu $2A AAe AS 2L 7
FAo HA= YIS AESH] flsto] AT

NAH FEEo] g wolay A4, MAAd &4 FE4 ATA
ZhAH o] wobg 2 25%0l A oA EJ oY, WETISA0 welg 2 FHIge
kol wel Zpol7t e, 53] MAH e FE s 25%7F A =2
SR Fapdolsl AAFE dHEFTEY SIHJT TR R FE0l oF o
HE 83 AE9 27 AAFLE 25%, 50%F =AM FREHJoY, #
oA dASA AAHAY. F, FEANEY F H-gloll wel A=
AHolE Btk B 7hA AR A v AdAd Jjoly 84 FE9
E7F S7Fs wEt dAEE AgS How, 53] Phtophthora infestans,
Pythium graminicola, Pythium ultimum®] A4S ZAstAl JAA AL, A&
Al FAE AAAY F H=TEFs A A3 2(1082.3mg/ £ )N THE Bk
ow ¥ (228.6mg/ ¢), £71(207.8mg/ ) =olAtt. A2 AP HHE MAHAF
== TAd, 25%, 50%, 75%, 100%=2 st o™, /AHFE==29 A= BA1Y
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