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Field Application of Egg and Larval Parasitic Fungi and Chemicals for Controlling
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ABSTRACT Series of studies were conducted to establish bioiogical and chemical contirol method for

Jn

Melovidogyne spp to medical herbs by applied of nematlophagous fungi, Arthroboirys spp, Fusari-
um spp, and egg parasitic fungi, Paecilomyces lilacinus were applied for root-knot nematodes an
medicinal herbs, Paeonia nlbiflora, Codonopsis lanceolata, Cridium of ficinale. The results are as
follow. In pot experiments, The no. of root gall and egg mass and larvae of Cridium of ficinale,
Codonopsis lanceolata, Paeonia jeponica lowered in P. hlacinus treated plots compare to untreat-
ed control plots. Bul A. thaumasia F. oxysporum ireated plois were less effective. Effect of egg
parasitic fungl and chemical treatment at divided root of Peeonia jeponica after sterilized in pol
were Increased in the fresh weight, root weight, control effect in P. lileeinus treated plots as
chemical, Carbo G treated plots compare to untreted controi plots. In field experiment, the
number of root gall, egg mass and nematode density of Paeonia were also suppressed in P.
lilacinus treated plots. [t was very effective continuous 2 years and transplanting time on
Paeonia japonica infested soll with the M. haplg in field in both region, Chillgok and Euisung
treated P. llacinus as chemical treated plots. Soaking effect of insecticide [or Paeonia japonica
at dividing shoot hefore transplanting in pot were effective for 12hours immersion inte 1,000
ppm of Beniate T + Mep EC, Benlate T + Fenthion EC in pot and field Experiment. In the
Examination of fungi activily on P. jeponice field 1 year after soil treatment, Number of spore
of P. lilacinus were 1,000~1,300 in 3 region except Euisung.

KEY WORDS Biological control, Nematophagous fungi, Egg parasitic fungi, Seaking effect.
Paeonia japonica, Rool-knol nematode
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Table 1. Pot application of egg and larvae parasitic fungi for controlling
Meloidogyne hapla on Medicinal herb

Medicinal Fungi and No. of Ne. of Index Population Control
plant chemical gall egg Gall Egg sac of larvae effect (%)
P. lilactnus 20 19 2.6 2.7 307 52.1
L. lobatu 42 43 3.4 3.7 458 28.5
A, thaumasia 42 48 3.9 3.9 427 33.4
Cnidium F. oxysporum 46 47 3.7 3.8 397 38.1
of ficinale Ethop G 26 28 3.3 3.3 191 70.2
Control 88 105 4.4 4.5 Bdl 0
LS.D. 5% 16.12 16.77 D43 0.42 94.11
LS.D. 1% 21.63 22.40 0.57 0.57 125.69
F. lilocinus 23 23 2.9 2.9 260 50.4
D, lobeta 36 46 4.0 4.0 316 39.7
A, thoumasia 39 41 3.6 3.6 291 445
Codonopsis F. oxysporum 35 38 3.6 36 303 42.2
lanceolata Ethop G 25 26 3.1 3.1 181 65.5
Control 96 102 44 4.5 524 0
LSD.5% 16.55 15.52 0.50 0.50 73.72
LSD. 1% 22.11 20.73 0.67 0.67 98.46
P. hlocinus 33 31 23 2.3 115 a5.4
A. thaumasia 93 73 3.7 3.0 210 18.6
. F. oxysporum 99 9% 33 3.0 220 14.7
Paeonia
. . Ethap G 11 11 2.0 2.0 25 90.3
Japomies Control 116 116 5.0 4.0 258 0
L.5.D. 5% 19.16 25.37 0.64 (.81 12.59
L5D.1% 27.88 36.91 0.93 117 18.32

* Gall & Fggsacindex = 0¢:01:1-22:3-103:11-304:31-1005: >100
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Table 2. Effect of several fungi for controlling Meloidogyne hapla of division
shoots on Paeonia japonica after sterilized in pot
Fungi and Plant Root Gall & Egg Index Number of juve- Control
Chemical height (%) weight{g) Gall Egg Gall Egg niles/300 g soil  effect{ %)
P. lilacinus 375 39.1 13 8 2.4 2.2 64 88.2
A. thaumasia 29.0 315 48 38 3.9 3.7 378 30.1
F. oxysporum 35.6 51.3 54 59 3.5 4.0 401 25.9
Carbo G 31.1 36.2 23 12 3.0 2.5 55 89.9
Control 319 35.5 154 137 4.8 4.8 b41 0
LSD.5% 4.99 6.53 26.11 21.07 0.42 0.54 72.84
LS.D. 1% 6.70 8.76 36.01 28.26 0.57 0.85 105.98
* Gall & Egg sac index = 0=01=1-22=3-10 3=11-30 4=31-100 5=>100
** Isolate method: C.5.F method
Table 3. Effect of field application of fungi and chemical soil treatment on M. kapla
in Paeonia juponica field
Locality Fungi and No. of No. of Index Number of juve- Contral
Chemical gall egE sac Gall Egg niles/300 g soil effect( %)
P. lilacinus 53 43 2.6 2.6 151 29.4
. Ethop G 25 22 2.3 2.3 ba 73.8
Euisung Carbo G 31 22 2.7 23 72 66.4
Sagok Oxamyl G 30 18 23 1.7 73 65.9
Control 101 108 4.0 4.0 214 0
LS.D. 5% 28.42 26.53 1.00 (.64 22.32
LSD. 1% 41.35 39.11 1.46 (.94 3247
P. lilacinus 58 69 3.3 2.6 231 31.7
A. thoumasia 105 88 3.7 3.3 284 16.0
. F. oxvsporum 109 91 4.0 3.7 302 10.7
Chilgok Ethop G 32 27 2.7 17 85 74.9
Dongmyeong (v ho G 43 ¥ a0 27 108 £8.0
Oxamyl G 31 27 1.7 2.3 81 76.0
Control 124 109 4.0 4.0 338 0
LSD. 5% 17.18 24.53 0.59 (.64 17.78
L&D 1% 24.06 34.40 0.83 0.94 24.92
BE @il Wil 2F EHic R WS BE (1980371 3 2 iz F£EEE IYEL
& R RE adA gmEme Hae R HEW LR BEEI ST 9He EEfe gy
lilacinus A S Carbo G SMWME/ 4 T o T4 0 L #ES 2 4 Aot gag
OigEel g7 BES WA Hgien el ®mE — Heov, FPEE 1T o M

#fle 81.0~845%9 BEEEES Ho 144k
BEHEE S 29.4%~66.4% K#ERT €4 =9
on HE EHHAAMNE EEHE & P
lilacinusht 2% Hikks} Carbo G= 60.6~76
%= HEA FIHE 4). o4& Mankau

T

HiER Ee EREFEAA P ollecinus KF
7} £iE 1 g 1,000~1,35070 2] colony?} AL

B 4 9=, Jatala(1980, 1986)
o] P hlocinusBEHES +Ed RIS #£3 1E
LAE Fel {EAE7) delxa gk
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HAs

I sH e
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Table 4, Effect on fungi and chemical treatment continuous 2 years on Paeonia japonica
infested soil with the Meloidogyne hapia in field

Locality Fungl and No. of No. of Index Number of juve- Control
Chemical gall egg sac Gall Egg niles/300 g soil  effect(%)
i P. Liacinus 46 31 15 1.7 131 81.0
Euisung Carbo G a7 41 1.0 1.2 108 84.5
Sagok Control 142 167 5.0 5.0 699 0
LS5 5% 41.04 45.80 .65 0.78 127.70
LSD. 1% 68.06 76.11 1.00 1.25 211.79
FP. lilocinus 58 41 2.7 2.5 163 74.6
. A. thaumasia 72 65 3.0 2.7 253 60.6
Chilgole F. oxysporum 83 71 3.2 2.8 237 63.1
Dongmyeong Carbo G 45 48 25 2.7 154 76.0
Control 137 143 4.8 4.8 G472 0
LSD. 5% 43.69 20.35 0.67 0.73 52.05
L5.D. 1% 63.57 29.61 1.03 1.06 85.91

* Plant; 10 place 3 rep. Each 20 plant Seil; 300 g 3 rep. larvae
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Table 5. Field application of several fungi for controlling Meloidogyne kapla on P. japonica
Locality Fungi and No. of No. of Index Number of juve- Control
Chemical gall BgE sac Gall Ege niles/300 g soil  effect{%)
P. lilacinus 15 17 2.8 29 161 69.7
. A, theuwmunsia 39 11 3.8 3.9 343 35.5
Fuisung F. axysporum 49 47 1.0 4.0 328 38.3
euisung up Carbo G 51 50 40 4.0 145 72.7
Control 72 73 4.1 4.1 532 0
LS.D. 5% 14.92 32.48 0.77 0.77 61.38
L5D. 1% 21.70 42.26 1.12 1.12 89.30
P. lilacinus 17 19 2.9 3.0 241 §3.5
. A, thaumasia 37 40 b 3.7 431 34.7
Chilgok F, oxysporum 37 41 3.8 4.0 462 30.0
Dongmyeong Carbofuran G 35 38 3.7 3.8 i34 79.7
Control 76 79 4.1 4.3 660 0
LSD.5% a.16 21.53 0.77 0.64 66.49
L5D.1% 13.32 31.32 112 0.93 96.74

Tahble €. Effect of immersion in agricultural chemicals for control of Root-knot nematodes on
division shoot of Paeonia japonica

Tested Concenira  Soaking Plant No. of No. of  Number of juve- Control
chemical tion{ppm)  time weight gall egg niles/300 g soil effect{ %)
Benlate T 1,000 3 3956 19 21 245 323
Pot + Mep Ec " 12 36.6 9 10 125 §5.5
” 24 40.5 10 9 117 67.7
Benlate T 1,000 3 33.0 21 35 266 26.45
+ Penthion Ec ” 12 36.9 9 2 105 71.0
o 24 39.1 11 13 118 67.4
Control # — 38.56 74 77 397 —
L.S.D. 5% N.S. 12.30 4.67 62.84
L5D. 1% N.S. 17.24 6.54 88.10
Beniate T 1,000 3 50.4 17 15 363 19.5
Field + Mep Ec ” 12 48.6 ] 10 249 44.8
# 24 50.9 il 13 248 45.0
Benlate T 1,000 3 525 16 19 353 21.7
+ Fenthion Ee ” 12 50.6 12 14 256 43.2
- 24 49,2 9 12 251 79.6
Control w - 50.8 131 146 451 —
LSD.5% N.S. 13.90 11.84 54.48
L3D. 1% N.S. 19.49 16.60 76.52
ZA Fod 2L FHNA 9= HRS fEE =d ¢ Y& ez BRd
Bkt H£EEZ Feolv BHEHY mRE



March 1993

gl 8 & B

Cayrol, J.C., J.P. Frankowski, A. Laniece, G. D'
Hardemare & J.P. Talon. 1978. Contreles nema-
todes en champignonniere. Mise au point d'unc
methode de lutte biologique a Iaide d'un
Hyphomycete predateur. Arthrobotrys robustus
souche ‘antipoli’ {(Royal 300). Pepinieristes,
Horticulteurs. Maraichers-Revue Horticole, 184:
23~30.

Cayrol, J.C. & J.P. Frankowski. 1973. Une methode
de biologique contreles nematodes a galles 'des
racines appartenamt an genre Meloidogyne,
Pepinieristes, Horticaltures. Maraichers-Rerue
Horticaole 193; 15~23.

Cabanillas. E, K.R. Barker & M.E. Daykin. 1988.
Histology of the interaction of Pacetlomyces
hilacinus with Meloidogyne incognita on tomato J.
of Ne. 20 362~ 365,

Choi, Y.E. & S.D. Park. 1991. Nematodes associal-
ed with medicinal herbs and control. Res. Rept.
RDA 33: 61~68.

Cho. M.R. & Y.E. Chei. 1990. Biclogical control of
Meloidogyne heple on lettuce and pepper by
Paceilomyces llacinus, Agric. Res. Bull. Kungpook
Natl. Univ. B: 65~70.

Duddington & Wyborn 1972. Recent Research on
the Nematophagous Hyphomycetes. FEffect of
green manuring and a predaceous fungus on cere-
al. The Polanical Review 38. 545~565.

Hazmi. A8, D.P. Schmitt & S.N. Sasser. 1982. The
effeet of Arihroboirys conoides on Meloidogyne
hapla population densities in corn as influenced by
temperature, fungus incculum density, and time
of fungus introduction in the soil, J. of Ne. 14:
168~174.

Intenational Potato Center 1980, A. fungus
biocontrol for root-knot nematode. Circular. 8; 1
~3.

Jatala, P. Kaltlnbavch, M. Bocangel, A.J. Devaux,

Korean J. Appl. Entomol. 113

& R. Campos. 1980. Field application of
Paecilomyces lilacinus for controlling Meloidogyae
incognite on potatos: J. of Nematiology. 12.

Jatala. P. 1985. An advanced treatise on
meloidogyne-biological conirol of nematodes: 303
~308.

Jatala. P. 1986, Biclogical control of Plant-Parasitic
nematodes Ann. Rev. Phytopathol. 24 453 ~89.
Johnson. A.W. & D.L. Gill 1971. Control of the root

-knot. nematode. Meloidogyne incognita. on Mimosa
by chemical dips. plant dis. reptr. 54 952~955.
fiEm, Sk 1988 W Zgaol HI F4X

BEEY oM 2 olgd AR vAs BER
. HIEEE 27 149~158.

Kerry, B.R. 1984. Nematophagous fungi and the
reguletion of nematode populations in soil, Hel-
minthological Abstracts series B. Vol. 53: 1~14.

Kim, D.G. & R.D. Riggs. 1991. Characteristics and
efficacy of a sterile Hyphomycete (ARF 18), a
new biocontrol agent for Heterodera glycines and
other nematodes. Journal of Nematology 23. 275
~282.

Mankau, R. 1980b. Biological control on nematode
pests by natural enemjes, Annual Review of
Phytopathology 18: 415~ 440,

Nanson P. J. Gronvold, Sv. Aa. Henriksen & J.
Wolstrop 1986, Predacious activity of the nema-
tode-destroying fungus, Arthrobotuys oligospora,
on preparasitic larvae of Cooperia oncophora and
on soll nematodes proc. Helminihol. Soc. Wash.
531 237~ 243.

Sanzo. CP. DL 1973, Nematode Response carbo-
furan. Journal of nematology. 5: 22~27.

Sasser, J.N. 1989. Plant-parasitic nematodes. The
farmer's hidden enemy. 115pp.

Stirling, G.R., M.V. Mckenry & R. Mankau. 1979.
Biological control of root-knot nematodes {Me
lotdogyne spp.) on peach. Phytopathology 69: 806
~804.

(1992d 69Y 269 H )



114 #5442 %85 Val. 32 No. 1

Fig. 1. Healthy egg of Meloidogyne hapla
—Surface of healthy egg is smooth (1,500x).
Fig. 2. Beginning state of penetration of Paecilomyces lilacinus hyphae on Melodogvne haple epg surface.
Fig. 3. Penetration state of P. lilecinus fungal hyphae on M, haepla sgg.
Fig. 4, Destroved egg by penetration, of F. lilacinus fungal hyphae
—Egg surface is wrinkled and perforated(1,500x)



