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Abstract : This study was conducted to screen the antagonistic plants on northern root-knot nema-
tode (Meloidogyne hapla) and to utilize those in its control. Egg hatching of M. hapla was found to be
inhibited by 17 plant methanol extracts, and 11 plant extracts among them were also toxic to M. ha-
pla second stage juvenile. Egg hatching of M. hapla was also found to be inhibited by squeezed ex-
tracts of Cassia tora and Zea mays, and they were also toxic to M. hapla second stage juvenile. Ex-
tracts of Achyranthes japonica, Melia azedrach and Acorus graminens were toxic to M. hapla second
stage with a juvenile mortality above 70% at the 10 folds diluted concentration and A. graminens was
toxic to tested juvenile mortality above 50% at the 100 folds diluted concentration. The toxicity was
directly propotional to the diluted concentration of the plant extracts and to the exposure period.
Punica granatum, Acorus graminens and Melia azedrach were effective in inhibiting root penetration
of M. hapla juveniles, among of them P. granatum is most effective. Percent inhibition of penetration

by second and third stage juveniles into tomato plants penetrating by it was 72.7 and 82.4%, respec-
tively.

Key words : antagonistic plants, plant extract, northern root-knot nematode (M. hapla).
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Table 1. HPLC operating condition to plant extract

Instrument : Analytical HPLC/ASC-244(WATERS,
444/481)

Column :3.99 mm X 300 mm pBondapack

Solvent 1 40%MeOH+60%H.0+0.2%Acetic acid

Flow rate @ 1.0 m/min

Chart speed : 0.5 cm/min

Detector : UV Visible (278 nm)
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Table 2. Effect of methyl alcohol extracts of various plants on egg hatching and juvenile mortality of the root-

knot nematode, M. hapla

Plants Plant Parts % Inhibition % Juvenile

Korean Name Scientific Name in egg hatching mortality
A = Acorus graminens root 94.29 90.83
& e = Achyranthes japonica whole 100.00 88.67
£ v F Rbus verniciflua stem 90.30 81.09
A ¥ A Arisaema anuirense bulb 72.30 93.44
T I - Artemisia annua whole 83.73 54.80
o ul E Carpesium abrotanoides fruit, leaf 93.48 64.89
a At Sophors flavescens root 76.59 31.11
P 4 Perilla frutescens whole 95.68 86.64
o3 2 Veratrim japonicum root-stem 96.45 63.84
R Melia azedrach bark 93.73 88.52
A} 2] 3 Phytolacca esculenta root 88.96 65.74
L S = e Polgonum aviculare whole 89.68 81.52
L I Sorbus commixta bark 86.29 81.33
A e Punica granatum seed 90.00 98.23
5 u} Cimicifuga heracleifolia leaf, root 87.20 42.54
E Zanthoxylum piperitum seed, fruit 100.00 80.96
o Picrasma quassioides hark 93.04 86.97
] Torreya nucifera leaf, seed - 26.12
T v 0.00

Percentage of egg hatching and juvenile mortality were investigated after 2 weeks and 72 hours, respectively.

Degree of dilution of plant extract was 5 folds.
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Table 3. Effect of squeeze and methyl alcohol extracts of various plant parts on egg hatching and juvenile mor-

tality of the root-knot nematode, M. hapla

Plants Plant Parts ¢ Inhibition % Juvenile Solvent

Korean Name Scientific Name egg hatching mortality
o o F Chenopodium album whole 44.51 37.27 s
=% Artemisia asiatica whole 0.00 - S
A. asiatica whole 8.60 5.07 M
2wz Cassia tora whole 100.00 - S
C. tora whole 60.00 84.51 M
- = Andropogon sorghum stem 11.73 53.21 S
A. sorghum root 0.00 59.69 M
£ F Coix lachrumacjobi stem 13.22 68.61 S
C. lacbrumaojobi whole 41.06 - M
5 & F Z. mays whole 70.26 41.31 S
Z. mays root 74.40 57.06 M
= 7 Perilla frutescens whole 31.92 - S
P. frutescens whole 0.00 74.71 M
3] Pueraria thunbergiana whole 20.00 5.28 S
= ¥ 7 - leaf 0.00 - -

Inhibition in egg hatching and juvenile mortality were investigated after 2 weeks and 72 hours, respectively.

Degree of dilution of plant exteracts was 5 folds.
*S : Squeeze extract, M : Methyl alcohol extract.
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Table 4. Effect of plant extracts with various diluted concentrations on juvenile mortality of the root-knot nema-

tode, M. hapla

Plants

% Juvenile mortality in dilutions

Korean Name Scientific Name 5 10 100 200
s ¥ F Achyranthes japonica 88.67 93.33 26.41 36.79
A A =z Acorus graminens 90.83 70.88 50.00 66.66
A o3 A Arisaema amurense 93.44 47.25 17.39 3.70
2 % =z Cassia tora 84.51 27.41 1.51 6.45
CRER-aR S Melia azedrach 88.52 80.00 8.73 15.21
= 4! Perilla frutescens 74.71 10.41 15.55 3.96
P < Perilla frutescens 86.44 46.26 33.33 16.84
28 F Phytolacca esculenta 65.74 59.25 21.64 22.82
Eag: RS Picreasma quassioides 86.79 37.50 6.55 4.47
st F Poigonum aviclare 81.56 61.40 36.90 36.73
A -r—‘”% Punica grantum 98.23 64.91 10.66 4.47
3 %’r Rbus verniciflua 81.09 37.93 5.26 1.56
a7 Sorbus commixta 81.33 44.69 6.15 15.58
R Zanthoxylum piperitum 80.96 43.93 7.43 17.94
5 5 7 Zea mays 57.06 50.00 2.66 6.18
Inhibition in egg hatching and juvenile mortality were investigated after 72 hours.
Table 5. Effect of plant extracts on juvenile mortality after different exposure time (hrs)
Plants Exposure Period (hr)
Korean Name Scientific Name 12 24 36 48 60 72
% Achyranthes japonica 70.00 100.00 100.00 100.00 100.00 100.00
A3 =2 Acorus graminens 40.00 37.50 64.29 78.57 93.75  100.00
e Melia azedrach 46.43 87.50 94.74 77.78 93.75 92.00
A7 F Phytolacca esculenta 50.00 40.00 50.00 57.83 75.00 90.91
R = - Polgonum aviculare 33.33 60.91 66.67 66.67 76.92 70.00
A s Punica granatum 55.55 50.00 70.00 63.64 80.00 76.67
5 o+ 7 Zea mays 5.88 23.08 85.72 82.72 80.00 85.72
Degree of dilution of plant extracts was 10 folds.
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Table 6. Effect of 6 plant extracts on the penetration of M. hapla juvenile in tomato

No. of juvenile in root

% Inhibition of penetration

Plants
2nd stage 3rd stage 2nd stage 3rd stage
Phytolacca esculenta 5.5 23.0 0.0 32.4
Melia azedrach 4.0 255 27.3 25.0
Achyranthes japonica 18.5 25.0 0.0 26.5
Polgonum aviculare 4.5 27.0 18.3 20.6
Acorus grawinens 39.5 1.5 0.0 95.6
Punica granatum 1.5 6.0 72.7 824
Control 5.5 34.0 0.0 0.0

Data given represents the mean of 3 replicates.
Degree of dilution of plant extracts was 10 folds.
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Table 7. Effect of 4 standard compounds on M. hapla
juvenile mortality

% Juvenile mortality

Standard Compounds

10 xdil. 100 X dil.
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Fig. 1. Chromatogram of coumarine contained in M. azedrach bark.
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