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87 FAEe] S A A AIEHI dE A ASAE U &5 WA gHoEAN ZF5HYA
1% (entomopathogenic nematode)S ©]838t A 7del AESHA WAVl a4l WHog FET g}

A deA A= ZEHPAXH HAFo 2= Steinernema spp. (Steinernematidae)™ Heterorhabditis spp.
(Heterorhabditidae)7} 1ow, o]|E2 Z+z} FAM S Xenorhabdus spp. 9t Photorhabdus spp. 9} 504 o=
Agste] 239 o, &, e 299 7E 55 Tl 7Tl AT F FAATS wrEk, HEE 34
At HPZE doA 7FE 48AI7L ool AAMAZI= AF72E AYar gtk (Marcek et al., 1988;
Clarke and Dowds, 1995; Gerritsen et al., 1998; Grewal and Georgis, 1999). o]2|3F ZEHUA AZFL ¥
ol Aol oM A& YL VFHY, FE&5E dis ohdg, Axe go)g, YW VFHAES T

2HARL TS FEte] AAAEY EGAA sF WAl f&% HAAMAEe] AEUAAR Frpga g

(Kaya and Gaugler, 1993).
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Hoe 2 £ A5 HaAd AFS Aste], 59 799 #§71% sl A AMmEAgrotis segetun
(Lepidoptera: Noctuidae), Wi5=3lUw|Artogeia rapae (Lepidoptera: Pieridae), A-2>>FHYUH Autographa
nigrisigna (Lepidoptera: Noctuidae), HzolB8UWDichocrocis punctiferalis (Lepidoptera: Pyralidae),
vl =3 5 Hyphanria cunea (Lepidoptera: Arctiidae), 3w Wy Hymenia recurvalis (Lepidoptera:
Pyralidae), S=SUYW Mamestra brassicae (Lepidoptera: Noctuidae), S35 UW Palpita indica
(Lepidoptera: Pieridae), WiFEUW Plutella xylostella (Lepidoptera: Yponomeutidae), }Hhubdt
Spodoptera exigua (Lepidoptera: Noctuidae), B¥lAA WY Spodoptera litura (Lepidoptera: Noctuidae)
S X 117HA A F o] 38 A 45 S5S Ao, s9Hged doAdT AR E 37 489
EHE NG U Galleria mellonella (Lepidoptera: Pyralidae)S Fw ol & 12F9 JAF ;xS H|s
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dmd @2 A3, s 270 A5 VIFaSe] vlEely e Fetel TS & (&=
1), Ase] FY F 7Tl Avdd ez dste] A7 Ao s Wetar A5 A AT (E 1B).
s B2 dllFel Sl wel Aols “ERHAT (F=40.39; df=13,56; P<0.001). &7 & 1o vebdll

Hpep o], AEe ALd F 5dA, AAvpE Sgobdupls Ad e Sl M70-90%2] A AFE
VAT, =EJAS 5UoA 1042 AFsS w, AAvEs Ssotubge] AARES 247 004
81.1%, 34.4%°0A 85.6%= F7FetRort, tE siFe] AAHES S7behA okt HHEs EF07 EelH
N sEFFPLole A 94,499 7HF =2 AAES UEAT

[& 1]
Z(Order) % 23 A& £5E
2H family)
5e 104
Z( species)
Coleoptera
Curculionidas
Curculio sikkimensis Tz.B6xd.5b T5.9x5.50
scarabaeidae
Bilitopertha orientalis 93.3xbh.8a 93.3+£b.8a
Lepidoptera
Arctiidae
Hyphantia cunea 73.3x£5.8b 73.3+h.8b
MNoctuidae
Agroifs segetum 0.0£0.0d 51.7+5.1ab
Autographa nigrisigna 82.2+5.9ab 82.2+5.9ab
Mamestra brassicae 76.7+5.8ab 76.7+£5.8b
Spodoptera exigua T5.0x£5.0b T5.0£5.0b
Spodoptera fitura T05x0.8b T0.5x0.8b
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[0028]
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[0031]

[0032]

Pieridae
Artogeria rapae 86.3+£5.5ab 86.3+£5H.5ab
Pyralidas
Dichccrocis punctiferaiis 34.68x8.3¢ 85.8L£0H.2ab
Galleria mellonelia 56.7xt5.8ab 86.7+£5.8ab
Hymenia recurvalis 83.5+£5.8ab 83.3£5.8ab
Palpita indica 82.5x4 3ab 82.5+£4.3bc
Yponomeutidae
Flutella xyilostella 81.8+5.1ab 81.8+5.1ab
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The different letters indicate that the values are significantly different at P<0.056 (Tukey’s HSD).
*The corrected mortality was checked daily for 10 days after nematode treatment. Rhsbditis
blumivwas applied at a dose of 100 s per larva.

Corrected mortality = [({treatment mortality-control mortality)/{100-control mortality)] < 100

ATl AHgE HYE A BRI Tl ol EelEo] sUSEEel fEelA M = BddE
Ueb AR, Wby she] frgel tieiA e vlad xS BUAdE Belal glo] uidelE Bol Aol wiel

=
T
A A A el Bk e,

A 20 AASH HE HE 7k Al 7HA Tl did #YEga EFu e HUAd HA
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ool 1A 10, 20, 40, 1]aL 80 IJs/larva®l $==2 AFS HFstar, wigrlelA 25C & &55
A)8kar 244 Zkabet s 50 A ATE dEERelTt

a7] & 20 YERd wpel o], MFeo] AulEm(F=1064.4; df=4,60; P<0.001) 7} Z7}shpE 7} 8
&S = AFHAT, s)F9 B4 (F=37.3; df=1,60; P<0.001)7} F7}35E 2o X|Algo] A2
FE e A 7 sl 10°ﬂ Al somteEl kA R AFS AYsiels W, 3% 48 A A7
79.4%F 23.4%) A 88.2%2] X|Algo] WHHATE, =] A9 3 A] 72.0%, 48X 77.8%9] XAES
YERN AL, wEEubge] A9 3% 47 oA ZHz; 87.5%, 93.5%°] AAMES UERSITE. Al 7HA] sl F el Al
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[E 2]

=0ef % Z|A&(mean + SE}

(ls/larva) Artogeiarapae  Mamestra brassicae Flutellaxyviostella

Jrd instar
0 12.940.4fg 10.3£4.5e 14.9+2.7f
10 24.5+2.1de 16.8+3.5de 17.5+5.0f
20 34.9+1.7d 36.8+h.6c 40.1+3.5e
40 69.4£56.8b 45.241.7bc 67.6£5.4c
80 79.4£2.1ab 72.0+4.3a 87.6+6.4ab

4th instar
0 10.0+1.7g 11.0£1.7e ok 15T
10 23.4£5.2ef 24.5+1.9d 18.4+1.7f
a0 46.3£2.4c 39.5+3.4c F4.6+5.1d
40 77.6456.4ab B3.7+£2.1b 79.2+3.8b
80 88.24+5.9a 77.8+7.7a 93.5+1.3a

? The different letters on rectangles indicate that the wvalues are significantly
different at P<0.05 (Tukey's HSD).The larval mertality rates of Artogeia rapae,
Mamestra brassicae, and Plutella xylostelfla were measured 5 days after

nematode treatment. A total of ninety larvae in nine dishes per each treatment

were tested.
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[¥ 3]
oA 95% 95%
= =5 LDy Confidence LTs* Confidence
(instar)
Interval Interval
Artogelarapae 3rd 36.1¢c 15.6-68.9 83.6a 78.7-88.8
4th 28.0e 4.5-62.7 72.6ab 61.5-84.2
Mamestra
3rd 182a 33.5-76.6 88.0a 73.1-107.8
brassicae
4th 406b 27.0-60.8 86.8a 82.0-92.1
Plutella xylostella 3rd 33.1d 19.9-50.5 59.7b 41.1-77.2
4th 25.7f 2.3-60.1 53.2b 33.6-71.9

2 The different letters on rectangles indicate that the values are significantly

different at P<0.05 (Tukey's HSD).

LTs; measured at a dose of 80 nematodes per larva

ANd 3: XE AY

8 wEow RS

a2 A, #7) F 4o] JER ule} o], HUE A BRuldE9
df=3,24; P<0.001)7} =7}

P<0.001)¢} 52

ATt

2 2] % % (F=279.42;
36.7% A 76.7%, ==

2F (30 x 30 x 28.5 cm)ol 3EA YAt}

FZAIZL 3, frEo] ¢ds] AERE ¢ d=SF

AApell Zrzb 3,000, 9,000, LE]la 12,000mbg] o] Mo
s, FAETE A 30 mlE A

2 59 F7/(F=30.6;

4
% Z/barn

w3 Ehge) S

e 26.6 %ol A 66.7%, 18] wiFEFUH-2 53.3 %ollA 93.3% 9] AAMES YERY
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[E 4]

Fo % Z A2 (mean+SE) @

(lUs/pot) Artogeiarapae Mamestra brassicae Plutella xylostella
0 0.0+£0.0d 0.0+0.0d 0.0+£0.0d

3.000 36.7£5.8¢ 26.615.7¢c 53.3£5.8¢

9,000 63.3£5.8b 53.3£5.8b 76.7£5.8b

12,000 76.7£5.8a 66.7£5.8a 93.3£5.8a

? The different letters on rectangles indicate that the values are significantly

different at P<0.05 (Tukey's HSD).
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E 50 thebdl vistk ol AAAMAGNA Ak TR} g TR wek Ao AEEAE ATk Aol
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o] MAEE, A, SR S0 45 UY GRdel S g3l A4

%ol AAFE/ 1x 100 14 3 x 10" 1Js per ha % S71815 e o, al%9 EFo| we A as ol
7} Tt (F=134.2; df=2,54; P<0.001). wjFE& b, w3 vbv]), ala =5 U5E 27t 59%¢) A
88%, 8%l A 29%, 8%ollH 37%= At Th. Al 71X oHv < WFESFUE FFol de ‘%Mliﬂrﬂ 7+ ST
sttt wWiFS ] AS AMAFTFol wE £FE (F=10.8; df=2,18; P<0.001
29 AYBEES 1x 100 1A 3 x 10" s per ha 2 274892 o, AdelA 47%0] »
Alg37b F2E A

;ﬁ
ﬂﬁ
-
o
=
%0
k
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ARANALN A E I EEADNA GARY EHol WE Aol A% Avs g FAAAT e
Dleh. Ao el AP AFse] uiel el A8l ARHoE TYANE FelFvim Bu
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[0051] [£ 5]
w5 LR
45 5=
A= EF = =50
1 b¢
Za 10V Bax 1P
100
Brassicalee ssp. namai Ar 7.6 157 28.7
Mb 7.9 38.7 36.8
Px b8.3 71.0 86.0
Brassica junaces L. Ar 5.9 14.4 26.5
Mb 8.7 345 34.6
B bb.6 £9.0 85.9
Brassicaoleraceavar., scephals Ar 3.4 17.4 2b.6
Mhb =2 30.9 33.3
Py 46.9 64.5 2.2
[0052]
[0053] AAd 5: FAAEE 0] 4FH HA
[0054] AR V1Tl T Al dEow JPD F ok, webd, FAAAES A A A 24 A E et

of @Al o8 71Tl T ArES HASA.

[0055] ZZ2uldAol WulEEr, SR 2 dZAY2 g ZE s 5 ule FAAT &9 (2 x 105, 2 x 106,
and 2 x 10 cells/ml in Ringer's solution)< 5 ul® HWUE|A EFwv] o AG7}o] AH Foidte] EHEA

B el Oe BAdS A4t

[0056] F 6o = o Sl mbek #ol, 7 Al el wel HAdAd Add Aols uEhidnh (F=283.8;
df=2,36; P<0.001).
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[£ 6]

AT F Al Al = S(cells/larva)

(h) 10° 10° 10°
Saline 24 0 0 0
Ale 0 0 3
Fla 0 % 13
Pro 0 7 23
Saline 48 0 0 0
Alc 3 13 27
Fla 100 100 100
Pro 100 100 100

Total 90 larvae were tested for each case.

20% Weolo] W¥eds vet

“iﬂltﬂylo} wu)Zebsl ZetnteE S 1 x 10 Aelete] 2447 ATe A4S,
A9 Stth. 48A7te] A §, =
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=

A
oAk, AL g asr 49eE AL B BUAE UEhiA &

]g_ Ao} W Zebel Zeprule el RE EwoA] 100% HUAS Ve
30% mnkel WS vehlloh. webA, Al 7HA Al &, Z2H[RAjo} v
o] A el AAgH Aol daE

o
B e R | B = Eat e
ghol Setr b 2l g0l A%

ARl 6: FFAF] HYA AA

TAMTY Fiel 93 dFY HYdS S5 Hstd FAAFH HAHLASS 4 2FA9S 1 nlol
2,000 vt2] =R FHISHAL 5 ule] ATENE EHEFAYE ol A Folshdnt. Ee FAA N o
HaA el zolE AAE Y] Yol AEgdMo] FAA| (500 U/ml of penicillin £4500 ppm of streptomycin) =
Aelsle] EHFEAE U] A4t 2 Tt

I A3, % 794 B s vke) o], AU FAMTEES §le FEAESS 120 AR EEEAT
Uik F5o uiste] HYd-E UElNA gkt
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(& 7]

A7 T A ARE (%)

48h s Oc
SA Oc
AJFA Oc
U7A Oc
/s 90b

120h i Jide
A 3.3e
AT/A 7.8c
/A 100a
INpE 100a

Total 90 larvae were tested for each case. The different letters on rectangles
indicate that the values are significantly different at P<0.05 (Tukey’'s HSD).
/S: saline solution: /A: antibiotic solution: AJ/A: axenic J1/J2 juveniles in

antibiotic solution: IJ/A: IJs in antibiotic selution: 1J/S: IJs in saline solution.

ASA YA FAA L] fiol ubel Had ddol Avket AolE WERATE (£=203.9, P<0.001). FAAE X
e A 48A17 A Aol MR E A edrhrh 120 ARkl 100%9] BUAS ek W, FAAAE E3et
A eSS A9 48AIFHTH 90%e] WS wE skl 120413kl 100% HUAdS WER AT

AubA o7 FHF FEd WIS Holv AT AdH e SAAMTIe 3ol wet W] AolE
YERNS S (Wilson, M.J., Glen, D.M., George, S.K. and Pearce, J.D. (1995a) Selection of a bacterium
for the mass production of Phasmarhabditis hermaphrodita (Nematoda:Rhabditidae) as a biocontrol agent
for slugs. Fundam. appl. Nematol. 18, 419-425). A ZF& T A2l $uxl IS F=3slo] 7|Fa]Z] 3
gk H, Ao Fulel EAletE FAAMte] BEH FAFoEN YT Fe] AAAAE v AIA 7T
& A= HYAd 718S 7M. Atk (Marcek, Z., Hanzal, R., Kodrik, D. (1988) Sites of
penetration of juvenile steinernematids and heterorhabditids (Nematoda) into the larvae of Galleria
mellonella (Lepidoptera). J. Invertebr. Pathol. 52, 477-478; Clarke, D.J. and Dowds, B.C.A. (1995)
Virulence mechanisms of Potorhabdus sp. strain K122 toward wax moth larvae. J. [nvertebr. Pathol. 66,
149-155; Gerritsen, L.J.M., Wiegers, G.L. and Smits, P.H. (1998) Pathogenicity of new combinations of
Heterorhabditis spp. and Photorhabdus [iminescens against Galleria mellonella and Tipula oleracea.
Biol. Control 13, 9-15; Grewal, P.S. and Georgis, R. (1999) Entomopathogenic nematodes, In Hall, F.R.
and Menn, J.J. (eds), Methods in biotechnology, vol. 5: biopesticides: use and delivery. Humana press
Inc., Totowa, NJ. pp. 271-299). o] wj Zr&3l= FAA A a8 FHFFTEA g Hdde Lo
Fo3 A4S st FAATE AT o 48 Aol M g e BFErASe] Mol Faste olfre
NFalEelA AFomiy FHlE FAMTe] F2o] A eJste] AAE 7] wEole AbRET, o
= FAARte]l dFe WA Hde FFA 98-S st duEE {83 2AF AAskaL At

AA ) 70 AFH Ade FABA 4

HES AT BFYVAES FAsY] fshel FYGAAFoR MRS FANTII HER M. 2w
1



[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

BIHSdl 10-2012-0067717

iAo} Wu|FEtA7S FFAMA o2 AMt7] $3F nutrient brothol A 24 AIZF &4 s & A4
Esle] wiRAES AASAT. oF 3.0 x 10" cells/mle] ZEnjdlA)o} Hur|Ze}o] 10 ug Alexa Fluor 488
succinimidyl ester (Molecular Probes — Invitrogen, UK)”7} *=o}l+= 100 ul DMSOZ F7}sle] 60 #3+ A=
oA WSS, AFFE o] 8ste] HbEElR] 2 FHFFANA LGS AAST PPor A" MIs 47
3.0 x 10 cells/ml9] F=2 #H7lst] AEF53 wgstsict. Aso] AldS AAs & A5 e Ate
f=gkel 2 FeHEE FFAnFdor AASAT(x 200). = 2004 B F U= vk} go], AF] BEEH

=
2o (e 2a), 22 AF

9] basal bulb, vesicle, 1&]a AZF9o Ho] 3 S gFEvFow #EsS
< ) basal bulb °}#lZ vesicleo] T o g AdME ZZu|dlAlol HulZete] S AT = YA HE
2b). olv ETHYAFTY HYAALdET AEYAS Y3 AAzH Y. T4 Fol v AFY ol H

pud

g =1 o
A7 224 ZulhAel W Feke A5 242 A8 FuelA istE AFel 2Ae AREHCE 2

=1] 2d

é

A

o

Bl B30 XAE=& Zv7] Xenorhabdus spp., Photorhabdus spp.$} Eo]Z oz Aty o] Q= L= AA
2 a

%9l Steinernema spp., Heterorhabditis spp.9} -AFSF WA 7|21 71431 Q)

A 8: FAAT FFH W AFY FHBE £4

TSHAAF JHE2 BERue] A 7 FAAT-ZRZE A of v Feket Setrdte e 2 dzE A~
e ~E AFozHY Estal, 7} AliS tryptic soy broth (TSB, Difco)ollA 2572 <==ulj<F &}SIc).
ez BFr AS fd Al M AR R wE AFe FAATEFS BA8HITE. 8,000 rpmel A
10 B7F gAEste] AR AAST Wl A G2 BE (1.5 x 10 cfu/ml, 3.0 x 10 cfu/ml, 6.0 x

10" cfu/ml, and no bacteria in Ringer's solution)olA] 10,000 1Js/mle] TLE=Z XFE& 7}l 25'701]/\1
120 A2 Wil dek. 7 7HA] Al sxdd mE ASe FAAES BEEglY. 1 AF, i 8dA &

U wke} o], ZREudlAlo} vin|Fete] HFo] HFHAD A 7MY FE7F =555 AFo At
do] wA HFEAAL, Mo sE7F FASHHA A2 vEA R Skt

[ 8]
A7 == AZE NF =B 45 =
S (h {cells/mrl, » 10 {nurnber/ml, x 107

oFZha] Al A

ETE PN ] 1.6 Sl 6.2 10.7 10.7 10.7
24 1.3 2.5 4.8 13.3 14.7 16.7
45 0.7 0.8 3.2 14.0 14.3 16.3
72 0.4 0.1 2.2 14.0 18.3 24.0
120 0.0 0.0 0.1 13.0 18.0 23.0

Eztd g S 0 1.6 i 6.1 10.7 10.7 10.7
24 1 e 4.9 16.7 26.1 26.1
48 0.4 0.6 2.7 21.1 28.6 35.5
T2 0.2 0.1 1.4 20.2 29.3 43.3
120 0.0 0.0 0.1 16.0 25 37.2

==HdlAof 0 LB 3.0 6.1 10.7 10.7 10.7

Ho|Ezt ' ’ ' ' ’ )
24 1.0 2.4 4.2 15.3 3e.T 30.7
45 0.0 0.2 1.8 24.3 37.7 48.3
72 0.0 0.0 0.3 22.7 35.0 h4.7
120 0.0 0.0 0.0 16.0 2 44.7

HagE 0 0 10.7
24 0 10.7
45 0 12.3
72 0 11.3
120 0 7
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[0076]

[0077]

[0078]

[0079]

[0080]

[0081]
[0082]

[0083]
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sanEAlol MuZate] 27w b 1.540.1 x 10 oA 6.040.2 x 10 cfu/ml 2 Z7bES w, 72 A7+

F MFe] BEE 2.4 x 10 oA 5.2 x 10 Us/ml® Hlel49l 5712 yebget, Zauellol vuzae]

©7h 1 x 10 cfu/mlol o §AE AS A% ZAo] Faauglen], 1 ojatw fAE A HFe] e
HEEA ok, Sebratee e AL s Fe 27w s SUEEE A5 S
2ol Hlg Aoz AFHJAR, ZzujdA o} vivZ A2eE verilo. 1 7H &4

o
A & ZzrjdAlol W Zetet Zetrdte g Ro] AT Aol 2AA Rl Aldoleta ddH At

AAld 9: FgAF Ax B SHETE £

TAATE A9 FHEe AT dFoRH & A8 7 QA S FRATE et ST
Bfeta Qe AEe AFY ARG vkl &% 0.4 N NaOHell 10 3% A
sto] AL A|7]131 50% phosphated % 7ha} 33 &, AFo guk w2 22]ste] 0.2% sodium hypochlorite
210 23t gudws AAste] FaAdse At

6-well plateE AF&38te] <l HERo|A M2 FFo mE A5 SAEES} HITEH 55 TH90= &
Zatgleh. a7] F 994 B 5 e wpel 2ol in vitro AEFwel A FAA o] EAEE A9 AES of
0.2 h 9] HZA &£z Z718IAARE, Aol EAeA e AF Azt wpel AFo Aol =¥ HEg
o] Fof XAk FA2 FEE A T}, 240 AlZbe] AE F AWM F O] FEE 110,000 [Js/mlZE thEF 110 HY
Z78tg A, RuAEe Fr Z7EAY gasts 9 AR A H AT
[E 9]

A ZF = Hzs 5 Al =S(cells/ml, x
A=

(h) (number/ml, x 10°) 109
S8 A| o B

0 1.0 0.1
A=

72 6.0 47.9

168 33.0 29.0

240 110.0 0.3
iRl 0 1.0 0.0

72 1.0 0.0

168 1.0 0.0

240 1.0 0.0
dutgor YA AFo FAATES AT HYAdS AFs] ST oy, AFAQ] A adFel A A
=9 F4e fEd B34S 2As] =2 AMEES FAANATFE IS S5t oz dEA k. #y
|l B2a o AL Mr Az F2o 9lo] FAAFe] 83 IS Fysta IgSS T £ gt

A4 10: AF9 HFAZIY e HFTTESA
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[0084]

[0085]

[0086]

[0087]
[0088]

[0089]
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A QlguAel FAATS AFstn 24 A7 vlE] vt & A5 HITAVE 2A 2AHsIY A5
AL vastdtt. grE A BEFn M3 22 1,000 [Js/mlE ZA3a ajek 24, 48, 183 72 A7+
o2 g3ty A5 HIFES SAHSUT. A5 Mg 6-well platedl A 25?7, 216 AlZF &<t AAIHS]
o, AEe] wjke 0.15 1 7128 HEs]oA 25C, 216 A7 B9 3 ywno R 7S xAEe] AA AT},
3171 3 10014 B 4 e nke} o], FAAAES HETF T 4N vt A5S JEFIE A5 A5
HFTHEE 31,000 Js/mlZ 71 @ 3o, AES A5 o DOTE 3= SAHEYIL o] F 482177}

[e]

=

A 10% o]3t= FAEF Tt (dlo]E vE=A). FAAATS 48 AZF Ela 72 A7 vk 3 A=
S AL A2 HE E=EE 27 119,000+ 14,500 1Js/ml, 112,000+3,800 IJs/mlZ YEMJ o] 24 A7+ o] =
AFe g 3u o] SUIEATE. A AEAVIE HS5E& A JFS vRcta ddE )

[E 10]

A=A 7Hh) 2 M= P(humber/ml, £SE)
24 31,000+2,300

48 119,000+14,500

72 112,000£3,300

AAle 11: HjA G2 wE dFe] N 24

] E 1] e B b WAE Abgstel A HAESES SRS 2
A vFR W) e HEe FES 1,000 Us/mle] @] 25T 216 ATHEE v,

0

O
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[0090]

[0091]
[0092]

[0093]

[0094]
[0095]

[® 11]
Trypcase soy broth 1.0
Mutrient broth 1.0
: MaCl 0.5
Soy oil 3.0
sow flour 2.5
Yeast extract 0.5
Lactoalbumin hydrolyzate 1.0
Canela ol 2.5
" Cholesterel 0.0z
Liver exfract 0.0
MaCl 0.4
MW B0,THO 0.05
CaClzEH:0 0.05
KC1 0.03
Ezg yeolk 1.25
4 Yeast extract 2.5
MaCl 0.25
Corm ol 4.0
Egg yolk 1.25
Whole milk powder 3.55
4 Yeast extract 0.5
MaCl 023
Corn oi 4.0
Yeast extract 0.5
MaCl 0.5
b MHHFO, 0.05
KHFO, 0.05
MgS0, THO 0.0z
T

No. 2 oAl 213,000=£35,000

12014 & 4 A& vke} o], 6-well plateolAl 216417 &
s/mlZ H1 F&& e},

[ 12]
B A H 5 Z A& % (numbers/ml, x 109
1 15
2 21.3
3 18.6
4 11.2
LS 3.4

WA F yeast extract W&l EL4S HEe) AFFEE FAHE 3

Ak A9 HEe) FAol mas AAHAL. ARGl EAHA 2L

47—

< HeEhhlen,

media No. 59 4% XAF9 HF

ZIHSdl 10-2012-0067717
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[0096]

[0097]

[0098]

[0099]

[0100]
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FEL 34,000£6,000 [Js/ml2 #A3] A, wiARd F @adoy Aihdez A8"E & e
veast extract?] FE7} AUidoz WA AT o] AFe Fad AFEE & e TAAMTY S0 AH
o|7] wolgt Al E Y. T Oﬂokﬂﬁxli’ﬂ AAEF7 58 T2 FA Y media No. 4042 A3

/\g}\]—}\—]é’_ 1;]] 7(-] % ZOE XJX] t 4
A A=d715e] TR wEo wek AFe —’F 71‘:}"’& 7_4"3]% R o gle
S ool BAALE ARE AT LA Bafol) date] EE AHA
Az el A7 skAY (media No. 2), & ZHl=dHEo] o ds WA E

- (media No. 3) A52] A2 HuY =2 ST},

Yoo et al. (Yoo, S.K., Brown, I., Gaugler, R. (2000) Liquid media development for Heterorhabditis
bacteriophora: lipid source and concentration. Appl. Microbiol. Biotechnol. 54, 759-763)< 2 &4 7]&
o] %7k 2.50004 8%= STFSIAE W, TR e SUFHA FUAR H. bacteriophora®l AYH e
A S7kdta Basltt. AEA 715 wE ol T S nAs FdhE obAR, AT F
daHE AR A3l Fod dFToz AFEE HFo FAd AR ATES FYs3tt (Ehlers,
R.U. (2001) Mass production of entomopathogenic nematodes for plant protection. Appl. Microbiol.
Biotechnol. 56, 623-633). HHElx BRuMZo] Ao AEA7|E £t FUxuHE9 JHHA Hrte
AZe AEE A ST T8 84T TE A,

AAd 120 Alge 3o g2 AdF #AANAE AA
lFufFHe 2ot HFAYsE HAFo Yo 2est= AdY 58 =4 FAsE Hel Fasith o
GA, A 7] FAATY AFES Jd¥Pow = ° o

24A17F E<F tryptic soy broth (TSB)ollA vlde ZF M+#S F 7HA- &ZAU L 2829 Zakuute g
+, &7 A = HzE g2 g o} W]

= 9 zZEuldAlol HulFe4 10:0,
10:1, 5:5, 1:10, 0:10°] W &= 2§t Alate] FHeh ZFH7E 2F Alate] F2d nAE s Bl
o}
T 7 Ade TEoE udIds W, & T AFS g2 & Fo Ao A GFE FA. s
13004 B & Q= nkel gol, F IFH Ao gdA RS 6.4 - 12.6 g/12 3ol ARt 4uiekdt
A5-(4.1-5.3 g/DET}F -5 dABLEFS YERO, ZF Al thE Aol Al AR dFES v
tha weeieltt. & Al e A s A sz 2 dAlol HuFel, ZebRute R ZH| A
o} wm|Fe}, lali AL AU~ e ~pZgnath s 2FYd sog B #EEHAn, HusE
o gZhE| A~ e aet ZEAEAel HuZetE 111007 23S 0 12.6 g/1E e, ol
zzu|dl Ao} Bln|Eete] FAFS 10.9 ¢/17 Zau|dro} B Zelrp AEe] Ay 7414 mapael dske
skl ks AMAS et W KA xxiolEt wueqltt. G Al s A, AFe AR
7 g dde] A A avE UERX @Ak, ZRujdAjol Hu]Fete] Aol dsavs wAAA 4
HHo g HAFo Qlaudel FH3 YIS AFstes F440 dTE FAsrta dekE At

_18_



[0101]

[0102]

[0103]

[0104]

[0105]

[¥ 13]
gtgglo} Bl & gre| gl o} &2 (g
e A ] A el A gAY A ZeigdEEs £
ZtgubE & w2 A
10:0 4.240.4 0 4.2
10:1 3.940.9 3.1+0.6 7.0
5:5 3.3+0.4 4.340.8 7.8
1:10 2.040.5 4.4+1.0 B.4
0:10 0 4.5+0.7 45
g us wEg A gz A WA =2 Ao}
=z8|dAo} o2&} ol Zhg| A HolE=
10:0 41405 0 4.1
10:1 3.7+0.8 3.6+0.8 7.3
) 3.1+0.8 R.0+0.7 8.1
1:10 1.740.9 10.9+1.2 12.6
0:10 0 5.2+0.7 5.2
=etguteals - ZRudAol sgEtgEE =sd Ao}
Hol 2= Hol ==
10:0 4.3+0.8 0 4.3
10:1 4.0+1.1 3.040.5 7.0
55 4.040.5 B.4+0.4 9.4
110 2.240.3 5.3+0.5 7.5
0:10 0 5.3£0.6 5.3
AAd 13: 71E" dE7|oA AFAN HH3 73
=

Zbe JrROA FHE LRAAE V| RE FlY]
AAEE] &S 1001 (ZRA|EAoL Hul e}

dia. x 22 cm, Taegyung Sci., Korea)elA 5 vvm¢

4%3}3 s71%E 2, 3, 5, 2dx

Akekals 1‘41 6 va0ﬂ7\1 17

= 3x 10 cfu/mli Z2AY 9k, 2 ywmol|A] A=

0.89 x 10

9] Aol F7hste] ggol Ay 9]
o Qe =

il e gl $EL S Mgal ol A 4

£y
off
ki
_}L
o
B
o
kil
23
oy
o,
OIN r
z
[
X
&
o2,
b;\
:L
kil
[ﬁ
(2
i
32

6 vvme.

cfu/ml FFoz F7Fsk whd A

Aastlth. S71%E 3 vwnl 2 fAske] 72 AJRF

Z1ES EaT]lA
W) R 2%

|20 g 48 AZF wj<kalgith. o] ¥ 10,00
2 ZAska 257004 216 AlF wlgEte] AF 3%4%

H
Zaly
&7

S
o
S
S
H
—_

o
o
S
S
=
w
~
=
fu
e
Kl
¥
[11:10

skl S o,

(data not shown).
Zde AEY &
of o3t M3t Aalo] s n
=
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s71FS At AFE A8t &

dste] 0.15 1 7]E¥ @wa7] (3 cm
0

Z A8kl 25 Coll A 144 A|ZF Bk 7FAE)

Yepdeh. o] W FAAHe] F=

S ) Ao

Us/ml=z A& HAFT s=r
[e)

e IA A AT
57]'&'1:0] Z7].6L/\E @-oﬂa}
%

H
rie
o
o~
H

W3}
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[0106] [® 14]
Al Bx < . " -
= E7% (vwwm) 2 A= == (number/ml) Al = S(cfu/ml, x 101Y)
5 A]ZKh)
2 10,000+890 A.4+0.42
3 10,000+890 4.34+0.23
0
5 10,000+890 4.34+0.29
6 10,000+890 A1.1+0.21
2 900+200 5.4+0.39
3 11,500+2,200 4.04+0.22
72
B 27,000+ 8,900 2.510.11
6 52,000+12,000 2.2+0.11
2 1.500+100 474024
3 32.000+4,400 1.1+0.2
144
5 138.000+22,200 0.027+0.002
6 170,000+ 15,600 0.003+0.0002
[0107]
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