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Abstract

This study was conducted to find out the antagonistic plants on nematodes(Meloidogyne hapla) and to utilize those in
nematode control. The results were as follows;

17 plant extracts with methyl alcohol solvent were found to inhibit egg hatching of M. hapla, and 11 plant extracts were
also toxic to M. hapla second stage juvenile. Squeezed extracts of Cassia tora and Zea mays were found to inhibit egg
hatching of M. hapla, and they were also toxic to M. hapla second stage juvenile.

Achyranthes japonica, Melia azedrach and Acorus graminens were toxic to M. hapla second stage juvenile above 70% at
the 10 folds concentration and A. graminens was toxic to tested juvenile above 50% at the 100 folds concenfration. The
toxicity was directly propotional to the concentration of the extracts and to the exposure.

Both Punica granatum and Acorus graminens were effective in reducing root penetration by M. hapla juveniles, P.
granatum being more effective. The number of second and third stage juveniles penetrating was only 27.3% and 17.6% of
that on the control for P. granatum.
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Giebel”3} Gommers%*" S Asparagus officinalis,
Tagetes patula % T.erecta %S I3 BE Ws
o] +if AF HEMEE Hadkol il M == BB ®
#e oA gen, JagdallHV e fEHiAEMA
Tagetes erecta, Vinca rosea, oil cakes(neem cakes :
Azadirachta indica), karanj cake(Pongamia pinnata),
saw dust ¥ ¥ fE9] AR} root-knot kol #
B 9 el galls#is Aok dtglch. Mani%®
& Argemone mexcana s W53 145&2] BAICHE A
Wil el g ESEERS Zeda oo
neem cakesffiitifi7} marigold-2] 9] Fiilol 7 %
Hiolelx shedch. Margosa(Azadirachta indica) <]
cakes9} oo| tifo] IFMHEEHN #Hhe] Aol &
S oAy 39,® VijayalakshmiZ%* & neem oil %
cakesZ Meloidogyne incognita®) jEFEstd S ol kel
Vg e Al WAEd 3 F7HAl H neem
cakes7} O% ZRAYol=tL 34t

Gommers” = Compositaef}e] Z7}2] kel Fetfah
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ia picta &} Tithonia diversifolia®] 7t ifris F-¢Jol 4
ol FEQ mre]l Solslck dhodct. SartajF
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Meloidogyne incognitas 55/&9] fakoll sl vi-$- Fiko]
slom, Mincognitaol tha F#ayel2t shict.
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o AlshA k=Y @O M EEIE AS 07
gtz se, 1 F 7S FEEEkd A-e® root-
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Table 1. HPLC operating condition to plant exteract

Instrument : Analytical HPLC/ASC—244

Column : 3.9mmx300mm MBondapacking

Solvent 1 40%MeOH+60%H,0+0.2%
Acetic acid
Flow rate : 1.0ml/min »
Chart speed : 0.5cm/min
Detector  : UV Visible(278nm)
m. dz ¥ o3
1. EEme| R

17%} 1858 18fE<] #tesl HiHiaS methyl-alcohol S
VAR slo] MR i S SEE MiREshe] sk
(Meloidogyne hapla) &) otol| EHEstdS w, 24H(Sopho-

ra flavescens) % H\FA (Arisaema amurense) 2] i
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Table 2. Effect of methyl alcohol extracts of various plants on juvenile mortality and egg hatching of the root-

knot nematode, Meloidogyne hapla.

Plants % 1nhibition % juvenile

Scientific name Korean name parts in egg hatching mortality
Acorus graminens AR X root 96.43(94.29) 90.83
Achyranthes japonica i 3+ & whole 100.00(100.00) 88.67
Rbus verniciflua £+ U 3 stem 93.94(90.30) 81.09
Arisaema amurense A G A bulb 82.69(72.30) 93.44
Artemisia annua 7N A} A 2 whole 89.83(83.73) 54.80
Carpesium abrotanoides = fruit, leaf 95.92(93.48) 64.89
Sophora flavescens i A} root 85.37(76.59) 3111
Perilla frutescens A 4 9 whole 97.30(95.68) 86.64
Veratrim japonicum o] z root-stem 97.78(96.45) 63.84
Melia azedrach Ao bark 96.08(93.73) 88.52
Phytolacca esculenta g 2 root 93.10(88.96) 65.74
Polgonum aviculare o o F whole 93.55(89.68) 81.52
Sorbus commixta w7} & bark 91.43(86.29) 81.33
Punica granatum A = seed 93.75(90.00) 98.23
Cimicifuga heracleifolia 2= u} leaf, root 92.00(87.20) 42.54
Zanthoxylum piperitum e seed, fruit 100.00(100.00) 80.96
Picrasma quassioides g R bark 95.65(93.04) 86.97
Torreya nucifera v) 2} T+ leaf, seed -( =) 26.12
Distilled water 37.50( 0.00) =

Inhibition in egg hatching and juvenile mortality were investigated after 72 hours.

Degree of dilution of plant extract was 5 folds.
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thoxylum piperitum), ©}7}5 (Sorbus commixta), Aeu}
- (Picrasma quassioides), A% (Acorus grami-nens),
A5 (Punica granatum) % 2 HF-(Rbus vernic-iflua)
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AM2}(C.tora) 2 E7) (Perilla frutescens) 2] MeOH#
il Sf5e] MR JEHgl o8 ZH7 84.51%,
T4.71% 9] Reras 7T Atk
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Table 3. Effect of squeeze and methyl alcohol extracts of various plant parts on juvenile mortality and egg

hatching of the root-knot nematode, Meloidogyne hapla.

Plants % 1nhibition % Juvenile solvent
Scientific name Korean name parts in egg hatching mortality
Chenopodium album ol whole 65.31( 44.51) 37.27 S
Artemisia asiatica % whole 14.29( 0.00) - S
A. asiatica whole 42.86( 8.60) 5.07 M
Cassla tora A2} whole 100.00(100.00) - S*
C. tora whole 75.00( 60.00) 84.51 M
Andropogon sorghum F T stem, root 44.83( 11.73) 53.21 S
A. sorghum stem 29.63(  0.00) 59.69 M
Coix lacbrumaojobi £ F whole 45.76( 13.22) 68.61 S
C. lacbrumaojobt whole 61.36( 41.06) - M
Z. mays 254 root 81.54( 70.26) 41.31 S
Z. mays whole 84.00( 74.40) 57.06 M
Perilla frutescens = 7 whole 57.45( 31.92) - S
P. frutescens whole 35.00( 0.00) 74.71 M
Pueraria thunbergiana 3 leaf 50.00( 20.00) 5.28 S
Distilled water = 37.50( 0.00) - -

Inhibition in egg hatching and juvenile mortality were investigated after 72 hours.

Degree of dilution of plant exteracts was 5 folds.
* S Squeeze extract, M . Methyl alcohol extract.
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(Melia azedrach), 455 (Achyranthes japonica), v}t
% (Polgonum aviculare), *1ZAE(Acorus graminens),
A5 (Punica granatum) 2 275 (Zea mays) % TFE2)
W HtiEe) oFF ZRAYellx, 10f5E MifEstod
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ol2igt filite| Rk PibRE 1% EPEMEA S TEgtE
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HEF e e 2 Jehd o] & FIFRH MRaAPiRS) Tk
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Meloidogyne incognita % 5#&2] #gakoll 3 Hi% HE™
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o|u} Tylenchulus semipenetransel]l i3t EEES] #R' 9} zske}.

Table 4. Effect of plant extracts with diluted concentration on juvenile mortality of the root-knot nematode,

Meloidogyne hapla.
Plants % juvenile mortality in dilutions
Scientific name Korean name 5 10 100 200
Achyranthes japonica i F F 88.67 93.33 26.41 36.79
Acorus graminens A E 90.83 70.88 50.00 66.66
Arisaema amurense A 93 A 93.44 47.25 17.39 3.70
Cassia tora A 9 z 84.51 27.41 1.51 6.45
Melia azedrach RS 88.52 80.00 8.73 15.21
Perilla frutescens = 7\ 74.71 10.41 15.55 3.96
Perilla frutescens A & 4 86.44 46.26 33.33 16.84
Phytolacca esculenta a8 F 65.74 59.25 21.64 22.82
Picrasma quassioides 2T 86.79 37.50 6.55 447
Polgonum aviculare o o F 81.56 61.40 36.90 36.73
Punica granatum A =4 98.23 64.91 10.66 4.47
Rbus verniciflua £ 4 F 81.09 37.93 5.26 1.56
Sorbus commixta u 7} & 81.33 44.69 6.15 15.58
Zanthoxylum piperitum Z 9y 80.96 43.93 7.43 17.94
Zea mays L F F 57.06 50.00 2.66 6.18

Inhibition in juvenile mortality was investigated after 72 hours.
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Fig 1. Changes in dilutions of 7 extracts on M.hapla juvenile mortality.
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Table 5. Effect of plant extracts on juvenile mortality after different time intervals(hrs).

Peants Exposure period (hr)

Scientific name Korean name 12 24 36 48 60 72
Achyranthes japonica i F F 70.00 100.00 100.00 100.00 100.00 100.00
Acorus graminens AR E 40.00 37.50 64.29 78.57 93.75 100.00
Melia azedrach R 46.43 87.50 94.74 717.78 93.75 92.00
Phytolacca esculenta A8 3 50.00 40.00 50.00 57.83 75.00 90.91
Polgonum aviculare 0 o = 33.33 60.91 66.67 66.67 76.92 70.00
Punica granatum A F 55.55 50.00 70.00 63.64 80.00 76.67
Zea mays L F F 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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Aol Yol WAL HiFHC] Folivke #iE
o} dxstgct. Htime] el oebd ZRE oo,

7l 60meH] LLLlo] #EAH Mg MRe o Uk =
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4. PotA|Roll M2 HEER
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Fig 2. Changes in exposure periods of 7 extracts on mortality of M .hapla juvenile.
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Table 6. Effect of 6 plant extracts as soil treatment of tomato on penetration of M. hapla juvenile.

No. of juvenile in root

% 1nhibition 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 25.5 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 graminens 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 replications.
Degree of dilution of plant extracts was 10 folds.

< 1AM 2719 S Hist 31 shako 2o ER
= e AT ae] BAL Mtk BEE o
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o R7F AR Ao] potikgell A el @SS
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Table 7. Effect of 4 standard compounds on M. hapla juvenile mortality.

Standard % juvernile mortality % juvernile survival
compounds x 10 x 100 x 10 x 100
Coumarine 84.8 71.8 15.2 28.2
Nicotinic acid 72.4 25.0 27.6 75.0
Tannic acid 9.7 2.0 90.3 98.0
Saponin 68.0 0.0 32.0 100.0

A e Aoz vepdt PotidBol M Rield
o 37kAe kidie Mt 3, AR FE fn F
piperridine alkaloids¢l isopelletierine, A]%¥¢] A-
asarone 4 H7&UH9 coumarine®} vanillic acid%

9] dizrol Bt EST e AR d#A A

=

t}.?” Coumarine$- standard compounds® 3} #ah
o] 5 2 kol ERES B R BRACR7} ES
Adeni((F 7)), #BFEUTS it 2 standard
compoundsel|] 3] HPLCZ /spffrele] 2 e 18
33} zFo] W&o ol coumarine} [d—3F
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Fig 3. Chromatogram of coumarine contained in Melia azedrach bark.
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A% [l A BErete] B HES T3 e Ha
(Meloidogyne hapla)& WRHISZ Bhkgstr] 413 skt
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HQ Wire RSl oF ol 43 Hakdl PikE RE
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1. ks 26f&E°) thyme 3 A (Acorus grami-
nens) S M]3 HHE HEMRE 17FE2) methyl alcoholdf
i Rl ofe #Rak ool BHLot s =,
w3k 2 F 11580 hiis i 80% LI Lo FekRak
BER7E ek, ey ki 448 F 287 (Cassia tora)
o} &5 (Zea mays) o] Hhthifo] #Rah ol o3 Mt
) AR R RS AR Uit

2. 255 (Achyranthes japonica), HTFE-5(Melia
azedrach) 2 A% E(Acorus graminens)= 10f£2] fif2
BENAE 70%0|4, 3] MZE(Acorus graminens)
o] 7% 10015 o] Ake] FRERRE XS 50% o142 g
& AR7E sle, MR 22 F Bl R
A3 e et

3. KRS At R whebA AR MRt
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5 wflo] ALBH ol mebA MiRdhe] MRe wst
= fgie] ik,

4. EvtEe] 2] gl ekl 28 et wms
WS 5A) HfEste] EnpE o] Helo o] A 2
EE WA #R, M7 (Punica granatum) o} A3
(Acorus graminens)®] 7} vliz] FFHZ Ho|glx
WS (Melia azedrach) = B]iLd R} Qlo] olF
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