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Biological Control of the Nothern Root-knot Nematode,
Meloidogyne hapla with Plant Extract

A¥e - F5Y - G4FTF-ol4Y - UFY
Hyeong Hwan Kim, Ho Yul Choo, Chung Gyoo Park,
Sang Myeong Lee' and Joon Bum Kim?

Abstract - Nematicidal potential of some plant extracts were evaluated for the control efficacy of the
northern root-knot nematode, Meloidogyne hapla on tomato (Lycopersicon esculentum) in pot. Tagetes
patula, Zoysia japonica, Rhus sylvestris, R. chinensis, and Allium cepa were used. Leaf or root extracts
were prepared at the rate of undiluted and diluted to 2, 4, 8, or 16 times with distilled water and treated
simultaneously, ahead or later tomato planting. Pre-treatments of extracts were more effective than
simuitaneous or post-treatments, and the number of egg masses was different according to concen-
trations. M. hapla was less infected when the 7. patula was planted at 15 days ahead tomato planting.
Leaf or root extracts of T. patula reduced damages of M. hapla significantly in all treatments. Leaf extract
was more effective than root extract; the number of egg masses was 2.2 and 5.5 in 5-days pre-treatment
of leaf or root extracts while 129.4 in control. In Z. japonica treatment, the number of egg masses was
87.2 in control, 21 in undiluted concentration of leaf extract and 28.4 in diluted concentration as 2 times.
Leaf extracts of R. sylvestris, R. chinensis and A. cepa were also very effective against M. hapla. The
number of egg masses of M. hapla was 1.6, 1.6, and 6.2 in 5-days pre-treatments of R. sylvestris, R.
chinensis and A. cepa, respectively while it was 193.6 in control. Less egg masses of M. hapla were
detected in higher concentrations than in lower concentrations of all the plant extracts.

Key Words - Meloidogyne hapla, Biological control, Egg masses, Tagetes patula, Zoysia japonica,
Rhus sylvestris, R. chinensis, Allium cepa, Extracts

= OB -wed 43 99T U0, WS RHE 9 9 50) HuA 2390 =
opEol A el FARe] JAe] oAk Jare Stobrs] st APe s HhFE
ErpEsl EA8 AQlHE EulE G4 1597e] BpFE o & P} 15U Fol oAt T
e gewelsize) whel Agiec) 93 welo] 22 el v o w2l
CE W AEzole] Qo melE A4 SYHe] AT 7o et 2270, 35
o Ag ARlY e sehen FAERe 12040 e G Ase £ A 2z 2
2o ASolw Falgpe] g4l 872706 Hlskel W M 2070, 20 FHAHA M2
Fol N 284702 Hoch AU, BbE W o) Tgma J2pelsuzel wag o
hda 1936700 Blajed AbAeFRbE 23 do) 5904 A

Al e 167, o3t 2 ‘M el e 627H§_}~1 o -$-
EA 9 #2048 Eute AAA 2E]d= Ao A

I

Fzoe st ¥ 5% YYD Ik A

o
HAO] - w35, A2AA, S, D5, A, AR G S G 22

2 = s};‘zi}gﬁ%‘_z]}%g} 7 h:Hzr i 7125}0@:[1_ Z °JA]-°‘:,‘01] °]3} 7—]01
A et m wabu sl BT, A AF, 660-701 (Department of Agricultural Biology, Gyeongsang National University, Chinju, Gyeongnam,
660-701)
teloded gl e A8 Al Ay, A3, 660-300 (Nambu Forestry Experiment Station, Forestry Research Institute, Chinju, Gyeongnam, 660-300)
29loded - AN AL, SO A%, 130-012 (Department of Forest Insects, Forestry Research Experiment Station, Dongdaemungu,
Cheongryangri, Seoul, 130-012)

— 199 —



200

e
H;
olo

(o

M g
e 2 F (Meloidogyne hapla)2 73A| 4 .2 of
83 AEVIYAFoZA o 5504 F2] A Ee]
FAER 7|55 ot ol 2=e A3 A
S8 o] Fol F& AWM E AT 715317 wllEe
Bz Wy} vf$ yle o} (Taylore} Sasser, 1978).
St M e 23, BF, 0, 7], ErtE, Ao 5
o i gxAE F Ve T2 AAREE] ©2
g T et 53], 57t £A5FHE Ak AAd
Well A A= e 245 HALAED IHNES
o] o] AlFo ozted FAE I HI UARE o]
9 @ wlel sRislel A @ A4 olek(Choo
5, 1987). o] go] AW} 22 AR Tl A
AHFAE A e okx wele ok B9 ¥
g e opet ¥REe) A7els RYHe $HE
etz oleh mepy el TAEe] B A oA
= mFel e WAE e AT Aol
3 Zof| A AJEAE o]43 WhHE AAAH HI &
A ql Hol A AAGTNE uhgolety & 4 9l o
£ E Belcher®} Hussey (1977)% Tagetes spp.7} 4
2443 UEe FaATE Ade 2=
Tk (T. patula)o] EvFECA Iyeppe A4 E (M.
incognita)®] T && EAE AH}E Ao, Lenné
1981)= Z3} Al E9Ql Desmodium ovalifolium el A
Y A FxEo| A7 ZUF (M. javanica)ol
A3 A=A gevhe AME Byl 1 fe=
Hatakeda 5-(1985)-2 Whp=oA] AMZA EAE ¥
28 v} ek 28y Sejuelel e Aol A o
23 A7 HFH Y AAew ot HEFWAE 4
g drzA ZejuE 5 2R A8l F2E3 T
viabte] A eFed #] (Choig} Boo, 1989), 3 5 3}
AV EA FEE wiFE el HefAM Rl o
g A8 AT (Kweon 5, 1994) Bl F8t= e} 3l
oA oz AEAE o] &3 HFHuAl 7e] N
g a7 4a¥ Aoz A7

weia B A7 AEALE o4 MEZRAA
9 WA EHog BWrkA] A B FE2EE o|4F
G ZAF] WA & AHS Fite] Yoz W
g EAFe] & A AT o8 7HA] AEAY
9] &g 7PsAde ool BRuat AA sk

£
AeAde T4 TP IAF HA e

Yopur] s VoFe EobEe} EAAL, B
2, 2t (Zoysia japonica), A7 ¥ (Rhus sylve-

N o

M=

0%

= 3 3 A Vol. 37, No. 2
stris), ¥V} (Rhus chinensis), ¥} (Allium cepa) 59
F20% =vtE potol] Ag3te] Fpel il o
3 A2 532 PHEstgo

a3 24j0] E0lES| HF2|EME 2t

o|X[= HE

G330 Frt As(FEReSAE 29
Z W5 :40.1+1.0018/100g £of) AFA] HAHe]
8l (Agelastica dahurica)oll A A3 EoF (XA SF
2)S F1F A2 %, polyethylene pot (165 X 100 x 55
mm)e]| 650g% Y31 EvlEs} eI EABGY. B
v} . (Lycopersicon esculentum Mill)x= Z2ElZ. 2o}
ECEER, 4B 60YBEE AFA] 3w zlFEe
I S8R FY3HL e A SE
g 30 5 AMEt T el e FAle Ert
EE oANF A e A7) 1594 EvlEE o
AlgE 7, mhpag Al 15U F] ErlEE o)X A
5 37 Wglez 3o g F Ad B3RS
sl on, EvlEE o]X3t & 40UA o] EvlEe} Tk
=9 B F AFHsled 7fZe] AL Phloxine B £ o
2 QA8 ohf (Baker 1985) Whgd4E 2AMIECH A
g2 7THHE o2 3l

otem FFM0| EnjES R EME J|M

of o|xl= H&

TR 3 Fe) It Adh(FITRE IS
2 9% 21.7+0.80}2)/100g EoF) A 32A) WA
Aol A HFHE 2kE FoF A2 F A 750mm,
=] 950mme] polyethylene potell 300g% @31 X%k
E2 $RANAM 7Y Zretz ®rlE 45UEE
At BT 22 Tkan(1991)9) whE& 7 4
Asted stk &, NFAA L A3} e g AR
M oS 7+ 1kgH & 419 AFSel £33 T 500¢
A o] mixer”] (43 1200mlell A 1024 53] w}
Hatgch vk A g 0.02mm M2 ZHel fdfoz ALg
atach Algels o, AbF4= 24, 4u), 89 R 16v)
2 A5 Ag A 4 29 $29 50mlH
& 7Z47ke] potel] Entx AA SUAH, AAA B A S
dF= TR FFIAS MY 40d F Eoie R
& A#H 3] 7jFe] AL t}E Phloxine B 4oz
G sled PAE S ARG o AYLE SIS
o7 F3skt

zo| £FWo| EojES| HTWEMS J|Mo|
Szwel A3 2933e) Ywsl 40.1+1.00k/100g

9l EoF 150g€ 90x90mm polyethylene potel] g1l
zretz Eokg 60dBS AN A &9 Ak



December 1998

o g AETEAA AAG
3 2kgH £ 118 EFs] 147

SRERETD

ZEr3la 0.02

Rl
mm A2 At} (Markham, 1982). 8kl & YAAIA

F2 Jdiog k3, Jfo) AFHE A7FEE 2u) 314
NE TrEo] EntES A2 239 potel] 50ml¥ HF
APl on, g8 BAe 22 40d F Evte @

£ AHste] MRo] AL thE Phloxine B §-4 o2 ¢
Agled s zAlE T AP sutEo s 33}

A=t

MzgURel BuUE &0 solse) Y2

FEEME 7|40 o|x= JE

G2 23] gt g (daEee| 3 29
% 4% :358+1.4v2)/100g £oF) AFA] BAH 3
utell A AT = TP A 3 27 750mm,
=] 950mm<] polyethylene potel] 300g¥ Y1 Aok
H2 gugela T3 myEle Evlk 45985 4
ok FZM2 [kan (1991)% Choi®} Boo (1989)2] u}t
e 7k Azt HIHH F A el A F 700
ge 418 Aol EF3I3 500g4 vy mixer”]
(4% 1200mbell A 1024 53] wisfaliet. vhaf o2
0.02mm A= AEZ 3000 ge] 2087+ YAIEA|A
Aeds fgozr Algsiged, Al A, A
=2 20, 4ul], 8uf = 3| MF & ALY T FE

250

150 4

100 1

Number of egg masses

0 SRR

18DA  Simultaneously 150L

Tomato only

Times of french marigold planting

Fig. 1. Effect of french marigold planting on the egg mass
formation of Meloidogyne hapla on tomato plant.

French marigold were planted at 15 days ahead (15DA),
simultaneously, and 15 days later (15DL) tomato planting.
In the figure, means followed by a same letter are not signi-
ficantly different at 5% level by Duncan’s multiple range
test.
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Fig. 2. Effect of french marigold left and root extract on the egg mass formation of Meloidogyne hapla on tomato plant.

A, D; Extract treatment at 5 days ahead tomato transplanting. B, E; Extract treatment at simultaneously. C, F; Extract
treatment at 5 days later tomoto transplanting. WO; Water only treated in pot.

In the figure, means followed by a same letter are not significantly different at 5% level by Duncan’s multiple range test.
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Fig. 3. Effect of turfgrass leaf extract on the egg mass
formation of Meloidogyne hapla on tomato plant.

In the figure, means followed by a same letter are not signi-
ficantly different at 5% level by Duncan’s multiple range
test.
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Fig. 4. Effect of Rhus sylvestris leaf extract on the egg mass
formation of Meloidogyne hapla on tomato plant.

In the figure, means followed by a same letter are not signi-
ficantly different at 5% level by Duncan’s multiple range
test.
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Fig. 5. Effect of Rhus chinesis leaf extract on the egg mass
formation of Meloidogyne hapla on tomato plant.

In the figure, means followed by a same letter are not signi-
ficantly different at 5% level by Duncan’s multiple range
test.
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Fig. 6. Effect of Allium cepa bulb extract on the egg mass
formation of Meloidogyne hapla on tomato plant.

In the figure, means followed by a same letter are not signi-
ficantly different at 5% level by Duncan’s multiple range
test.
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