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Abstract - The direct count and MPN (Most Probable Number) methods were used to
measure the number of nematodes in soils collected from cultivated and non-cultivated
fields. As a result, the number of nematodes from cultivated soils was higher than the
non-cultivated soils (NC-1, NC-2). On the other hand, upon measuring the value from
the organo farming cultivated soils (OC, OR) and conventional cultivated soils (CC, CR),
the former showed 16 times higher than the latter. These results indicate that nema-
tode population which can multiply in the organic compounds abundantly exist in the
organo farming cultivated soil. Isolated entomopathogenic nematodes are composed of
two orders, which were Rhabditida and Diplogasterida. To determine the pathogene-
city of them using the 5th larvae and pupae silkworm, and the following mean LDy,
values were found: 24 to 30 hours in Rhabditida and 36 to 48 hours in Diplogasterida
nematode, respectively. This study indicates that nematodes are sensitive to this kind
of environmental disturbance. Isolated entomopathogenic nematodes were suggested
that are quite within the realms of possibility for biological control agents.

Key words : entomophopathogenic nematode, Rhabditida, Diplogasterida, MPN

& F7)= 3} (Maggenti 1991).

M2 =oke Azl sb AP AR 2N, £F d F

We] gkd Leutol] A= AG o RE A B

AMze n)AFE2H A AAAcz A RE AE ma) Bug| 7} we] MAlsl: Aoz oA 9ut
Hell A 3735]"4 53] st E%h'ﬂﬂl T2 AMAsln (Ingham and Detling 1984). 0|5 A%-2 EAE9]
Atk 15§ Fo] A J15E I BE 54 10% ow~ ARt AR R Aol EoF 1g T A
Eol 7l*§6}ﬂ4 AYE dodr= 6}1 ZAAHQ Z 5 nlE]e] AMZe] AMAFE= Aoz Udex 9ok (Suarez
and Lorenzo 2000). B¢ A E7| A ML A o

* Corresponding author: Kyung-Sook Whang, Tel. 042-829-7593, N
Fax. 042-829-7590, E-mail. kswhang@mokwon.ac.kr < doFl ur oz AExAY AAES Ed o

— 271 —



272 Kyung-Sook Whang, Sang-Mi Han, Yun-Ji Kim, Pil~-Won Nam and Song-Yi Han

HeA ALe 2 WU e 5 2
A9 Slag Fol 1 whAlel BT B A7 Yol
Z $}c} (Ingham and Delting 1984; Yeates et al. 1993).
EG Follx olE AEVAA A% 27 ol 71
o] FallatzA ARARE s AEH T2 2AHA
E 498 WAz 2FAd Al S 98

H3ie £ AFRE AUt olF TEFAA AF
AE ANFUAIE AT A g YA AE
fo g FE vty )t} (Bedding and Miller 1981; Bird
et al. 1998; Mirto et al. 2002; Sanyal 2000).

AEe) Al A7 F3] Az "oz, 53] &
FAY AFolvt TH7IAMA AdEol A AA o)
2 EFTHA A7 W nF3 AA oo} (Jorgenson
1984; Adamson 1987; Griffin et al. 2000). £2F AJef A <
Fo AEH AR} ¥ + Ye AT B @
77F 28] "ad AA e} (Choi 1996).

2 Q7eliE A 20 zeplel Adske 429
Hebd e +9ak, 2P 48 A3Td 230
4 Az $TEW U 43T $RAY ANE 7
=alieh. B3] mop) Al3e Ak Wb o y-adn)
Sl AUAAE B Asshe APA5 Sturhan
and Mrack 2000)3} =ofu| &0 A$d] AlLFHT 9]
+ MPN (Most Probable Number)®] (Alexander 1982)%-
o) gste] Wl Ho}shalet.

rlo o

CERCT

1. BAE

FAEE FAEY 10d ol fUsHe AAEl
W FA 2] ZAEF(0C), FAMA A= (OR)FH}
Feujg s F2 ALgslE HYye AN Fd
A2 2] ZHEE(CC, CRIE Aoz zHEe] &1
B2 3 AHozRE =2dA2E A3k d=T
Efoge n7ztx] EF(NC-1, NC-2)& HA sl
Al8g AF s

ARG 2PNRE FLF HS F 10g9) =4 90
A9 = =%

Ak AFol TPH W 45mlg) 80%9] AeHE 5
mlE Hol 97z St old QA7
£ 4000rpmel 4 387} AT, 478 AEE 2
A 2em He ATl §4 A2z AL

3. A%e UE 24}

AZ& AAA A Feol =3 n 7 (DMIL, Leica) 3}
N A7Fsl AAHAS 3190} (Sturhan and Mrack
2000). ¢ A& 10g2 90mle] £F50 Yol 2 &
3 F 9mle] F/47F E019E blank A§Fe] 107!
HE 10707 &3 oz A4 FJHAS wET, 7t 3§
Moo 2 HE] Alg&F 10014 #3}le] 96 well microplate
£ o]&sled 77 8709 wellel] 3|A A& Ao
o] & A A2 Alexander (1982)2] vl F&}gic).

4. a4 A% 29

%8

3

Eofo g WE] A& B silkworm trapg AlL-3}
ook (3t} 3F 1999). 2| AHEF Sof] W¥| 7] petri dish2
27|13 AoA 2~3Y A3 F white trap (White
1929) & AA|8led ol M7 2RE] THHYA AZ

i
O{NA

& el
Hag AMEFE& FG 4-1 (formalin : glycerin : 2254 =

10:1:89) AN o2 TAST seinhorst’s solution II
(glycerin : 96% alcohol =5:95)2 #7)}3}ed 40°Ce] 3
71 A 24A12F Fol &4 glycerino 2 ®, 313 5]

C®ES Azbsldeh 22 A2 3L image analyser

2 gl 43 F3 A% 9 garle] Yes B

Fste] SHA.

5. FRYAAdF 294 AA

10¢ petri dishe)] 27-9] filter paper& 7231, 34 A3
500u}2)/2mle] AFHE& Friste] AHF FUY o
ol &3 4SS 109 A2 Hd7) 10mEE B
st 6412 T o2 AAHEE 2AFSI

L 29 2 A3 A%H 37t

< Bl Ex:dhe AFS AR Eofo] ulRzt
A 2ol mlEted ¥ 2 EE Jehiglen, AR
EgH Ael= §715HE Ade & =29 APy
HeE AdE 2dRd 22 RxsE Jep T Fig



Quantitative Evaluation of Entomopathogenic Nematodes 273

D. B3] #71% 4 A uiFAulA] ZHEFOC)
o) A$ B 1g3 HF 37007]8] AFo] RAIE o]
7 e B &S ¥l Wb, Ao A &
A A] ZAEF(CRIY 7S FF 2007}e] gt soil vk
2] AdZe] A& 16W o9 eo]E el dH. B

A2 EOF(NC-1, NC-2)ol| &= B 30~180u}e] gt
soile} AFate] HEHT. o)9} Feo] AR moFst
v AR 2ok, f715HE A 2 RS
et 7t 2FFe] A% 1 Aole 2k f71ET

4000

[ Direct count

3500 N MPN

T

3000

2500

2000

1500 |-

1000

2l M N T

NC-1 NC-2

T

Number of nematodes/g soil

o) Aolel oje Arel B, 4715 23R
o] Az AEel AUHew felabl FeNA AE
oz PO = By =% A4 24E A
Al shebat shebul A4 shebsok A Fom wof
274e] wsbl] 7)Qlet Azelm A7HEohSuarez and
Lorenzo 2000).

MPN® & o] &3} A g A AFAS
el 23t Ao} v s 2AM A (Fig. 1. webA
AF HrzAtd 2oku|AE A AHEHI U
MPN¥& o] g3 Feljol ARSI ZAASH B
o ZbAE s A&SHA AT 5 Qo] AAZ AN 25
A g3 A& A4 4 sl FAHAG

z/\E 2“

rld
o
o
dg
o,
r)«
o
rlo
o,
2
A
1o
=

73%A] Bk Bl A

Table 1. Isolation and classifying of entomopathogenic
nematode from each soil

Cultivated soil Non-Cultivated soil

Fig. 1. Comparison of the direct count and MPN method
for measure the number of nematode in cultivated
and non-cultivated soil. OC: organo farming-
chinese cabbage rhizosphere soil, OR: organo
farming-radish rhizosphere soil, CC: conventional
cultivated-chinese cabbage rhizosphere soil, CR:
conventional cultivated-radish rhizosphere soil,
NC: non-cultivated soil.

Rhabdidoid nematodes

Cultivated Non-cultivated
Order soil soil
OC OR CC CR NC-1 NC-2
Rhabdidoid 12¢ 8 9 8 10 ND
Diplogasteroid 13 10 14 12 15 ND
Total 25 18 23 20 25 0

*Number of identified entomophathogenic nematodes for Rhabdi-
doid or Diplogasteroid.
ND; No detected

Diplogasteroid nematodes

B-1

Fig. 2. Morphological characteristics of Rhabdidoid and Diplogasteroid nematodes. (A) Anterior region, (B) Male tail, (C)

Female tail.
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Fig. 3. LT50 and LTy (hr) of the 5th lavae (A) and pupae (B) silkworm exposure to isolated entomopathogenic nematode
strains. The lethal time was measured by the insect mortality time of 10 insects to 50 infective juveniles. LT5 =

50% lethal time, LTy = 90% lethal time.
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