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(BEHHE s FHATA)

H 2 - euvEle] gt A HolA 100719 Eokul ZEAA A ol traps o] 35ke] TEHIUA
AZE B ed, g4 F A IE§F (Calliphora vomitoria)t sdalFYL D7
Z (Pseufaletia separata), ¥-WE =22 (Palomena angulosa) 183 SFoll o] §3 (Melolontha incana)
o] thate] 20~80%¢ AEHE& vehlw, ol (Bombyx mori mori) §53 W7o i3 Ax=He
100%) A% 3071%5-& Awalic) Awd A% 304152 FeiE EAd| uwel Rhabditidae, Heteror-
habditidae, Diplogasteridae, Steinernematidae, Tylenchidae®] 5/ BEF o2 5ol R k. A&E9 A
HAd 2 2RSS BRrlEe] HEE 98] random primer 1307 Foll 4 2070 €] primerE 4
Wy, genomic DNAS] RAPD-RCRE <3§ At {A= 0.853004 el BF71EH Yx18isdch
FAEASLE o] &% 5/ 2Rl &3k A& AFTe #4343 <37l RhabditidacllA] Steiner-
nematidae: 7 $ 9 2] Heterorhabditidae @ Rhabditidae2}t= A% 0.8198 4 Ags} "1, v}
£ E9l Tylenchidae®}+ 0.82724] Bt} ¥ Zalo[glth E3F Rhabditidae BF2 FALE 0.86301 4]
oAl 27e] BRFo g ol ot el Kol wHES A oksieh Adld E£FE F=28 genomic
DNA¢] RAPD A3 fA%S HAZ 8-S AEH HAIE A3 T3 459 AL 2 5Ho
oA HelH theAol 71 AdEFY] IS 2 F8HE ¢ JE BAYETSH e s
A 8% Zo|r} =3 RAPDe 93 54L& A3t odlA thae] AANE BRE7] 412 dauer larvae

%t infective juvenile 5 #3719 4% o18¥ 4 gtk Tz wdo] £ad: 439 AR
E8AH Sol Aekslmz 4ol 5ol e tPH xEH Wyoz B

M £
T3 A3 AB A7 9T SR o
5% 94 2 FEngel Hohtuz 529 Ug
F< B2 AW H B 5 o] ARl Alst
B WA $4 AFEAE WAT 5 Aot
(Han et al. 1998; Poinar et al. 1983). 13|23 &4
W, AL F FEREE s dEe] AEH A
=24 UA AFo] o] &3 tH(Woodring & Kaya 1988).
EcklM Hel=e AEFAAN ™ SAF] 94
g 23U ASE AL £ vy o8 AEAE
ARt 2ok& vl Ra Ao Ao gt &3] H
oAuts, nj A E5pr e artA o] A FH ek -t 2
A Ao $218lch (Kaya 1987). 23yt A AHgEssl
%2 stein-ernematid®} heterorabditid24] ek
ol Al pidslol Hm, o] 3 MFe] AA -2t
71%9} Eofol]l AFIA % u]z|frole}. webr] EoF A

r
4w, ofj

Yo

A9 AL AL el Eozny f43
A3 Belshed Agaiche WAl Egel wlamlolA
e

i
L
I

432 974 desuz o BRlEd 920
X 3] vRA (Wouts et al. 1982; Poinar 1979a)-& ut-e
o R W FA & Agkacgle] o} (Akhurst
1987). T Al U AL LR Am
Hel 3 0 ATERE NY 3L Jusl Huy 4+
9) o} (Pinochet et al. 1994; Ibrahim et al. 1994). Ramdom
primer& A}-43}e thoFst band patterng H|w3}:=
Randomly Amplified Polymorphic DNA (RAPD):= %]
34 DNA iAol 23 DNA2Q denaturation,
primer®] annealing?} polymerization2 ¥HE-8F Az}
£7% DNAX-99|A PCRZE ZZX DNA 98] 34
o 3 A% zke] FARA N A3k AP o At
34 o] 7}58}} (Haymer & Mclnnis 1994).
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=aget S} 2oz Ry
2o W& WAYE 2 W
Wakstel, 4 EARA ZA S $44E
e A3 Wed 2R ool

%
RAPD 24& Satod A4 BA4Ees $49e) &

Mz AW Y
1L 3A Algzhd AFe 829 9 A

Eofe] A3 =2 19964 9Y HE] 1998 4Y 7}
2 FE Ao =, A 5o AzbR| 9 A, S
o fFA & ez 10000 A9 EFEEE A
AslAct. 2k s 2de Az RYE AA
i $8E FH3 Zel 10em oWllA 05~1kg
Ax YFstz vdBA ol Yol Fuksled 5°Coll B33}
gt A3 2SS trapS ESFAE 200g2 20x10Xx8
eme] W FYAEAAR IR XA Z X EF W1
FHSE B7s 1 42 £ filter papers 13 H o
A trapd] XAF TEE £ o 6HEYA A 2
97138 YA EF goh L 98, 27 SRS 2F
sto] A7} FEI] AL oL A7) A7 Rl
10544 S918ta 25+1°CollA] 24 A7k 1A o2 A
kgt QA 2AFsk R ZAMEE WEl7) & petri dish®2
$713, 2~3Y9 A3 AFA= White trap (White 1929)
N A& 2o

ZEAA eI AEA AL WAlTe] (Bradysia sp.),
)3 (Bombi impatiens) ¥ o2 31+ (Xylocopa ap-
pendiculata) o]&3}% om, £33 T3] ARA|ZE A
LofjA 1~2F 7338t o} White trapol| A A5& ¥
Sk

2.A1% A 2 994 A4

H3e) zupuiebst 24 % ¥ee 2521CAA A
A5l o, 10em petri dishol] 2249] filter paperS 72
,Ad%E& 5000}2]/2.0mlz =X 3 HFA HAFe 79
1oz, Wdl7] 21718 el 10mbe] B FAIEAE A AL
& MAEZ 15797 A2l¥F White trapell A A%
Felstgoh Ae sk 24 9 3diA vk S5
153 2008 & sk

4 RE]S] ek ol 154 6 well plate o] |
3, IJ (infective juvenile) ¥4 2] A& AHEee &3
1uleg] 9 2vle] 78 Haysiadc) 2447k mfoh X ALgE
S35 2AlEl AR A wieFsle, 7] 29
AL gl Zalo] ka3t AES Tz Agsgn 159

o H

wo

7+ 100m}2] ojAe] AZo] REFHE AFTF F /bed
1utg] HETE Aoz Adsty, 1Y HHe=
4~53] FlALEte AlFo] £ G0 FAHARES
%53 159 AZ sty FEsd0

ol A3 WA o] ¢ A AR 28, 3,
4,539 194 >l 457 AE5F 109 AHT ol
e 7|2 ARl T, 53 AR HEFS dAIM
1:59] B &2 35tk 6417 ZHA R X AHEE 2AMS)
o] 2~39 7} 3 White trapellA] A%-9] ¥2|& &l
3, LTso?t s LTwodt s T3tdeh 23X =43
(Calliphora vomitoria)®} Q71 }ut-H-3 (Pseufaletia sep-
arata)2 19}El A% 100m}2])9) wlgz W& AHFs)
oot &FAjo] 7}at BubE A (Palomena angulosa)
o] WA AL 9o ud £315, 10X 10X 5 cm?]
wrew ZefAgAR FLR X A2 X FoDAl A Al E kA
o}, 9ol o] §-& (Melolontha incana)2 273 5cm 9]
20cm<l fElgel] F#3 EF(123°C, 453)¢ 10cm
Eol7} H=F A9 1000v}2)/10mlz AT HEF&
FYsty 28 AYL gzt 3¢ 3ntdoz 493

Sri=
3. 3ed 2§ 2 PCR-RAPD.

MZE 2 AL Choi & Ra(1994)2] uhie) F3lgle
o, Nikon eclipse E600 &u]7j e =2 #3}37, Image-
Pro Plus 3} 54 Aj A8 (Media Cybemeties) o2 3 €j
o 2718 2As.

White trapell X Relg IJ9A A$3& AAAALE
AH&-3le] well slideglass2 2~37e}¥ %712 FF/FF
2 F83 AARD 9F3F5E FUT AZE well
slideglass® &7 pin™ |2 n}#3le] template DNAZ
A28t T (Genetik et al. 1996; Nasmith ef al. 1996;
Pinochet et al. 1994).

30%2] primer (arbitrary primer set; (5) ®v}o] 2o}
¢} UBCA}®] random primer set (University of British
Columbia RAPD Primer Set #4)2 RAPD-PCR& AlA]
3t} PCR ®F-3-o & (F)ulo] 21]o}e] 20pl Premix-
Top (250 pm dANTP, 50 mM Tris-HCl(pH 9.0) 40 mM
KCI, 1.5 mM MgCL]& AF&3}9 1, £1]3F template
DNA$} random primer 20 pmoleS #7}3}9lt}. DNA
Al 9 95°ColA 287 HAAZ F 96°CellA] 1
27 AWAAF T, 37°Collx] 1271 annealing 3141t}
3 ke, 72°Coll A 287} extensiondle] DNAES ZZ A
7= AHE LeycleR 3lo] 453 FEF T, vpA|Ho 2
72°Coll 4] 10%-7} last extention & 4°CE §A|shH= =
Aoz PCRE AlA)sl9dt}h PCR ALES 1.2% agarose
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Table 1. Nucleotide sequence and GC content of random
primers used for PCR of randomly amplified
polymorphic DNA (RAPD) analysis in the nema-

todes
Primers* Squence (5’ to 3") GC content (%)
303 GCGGGAGACC 80
304 AGTCCTCGCC 70
314 ACTTCCTCCA 50
331 GCCTAGTCAC 60
341 CTGGGGCCGT 80
344 TGTTAGGCAC 50
351 CTCCCGGTGG 80
352 CACAACGGGT 60
356 GCGGCCCTCT 80
358 GGTCAGGCCC 80
360 CTCTCCAGGC 70
364 GGCTCTCGCG 80
‘370 TCAGCCAGCG 70
371 TCTCGATTGC 50
378 GACAACAGGA 50
382 ATACACCAGC 50
386 TGTAAGCTCG 50
387 CGCTGTCGCC 80
#24 CTGGCGGCTG 80
#27 TGACGCGCTC 70

* Primers 304~ 387, taken from 100 of the RAPD Primer Set
# 4 of UBC (University of British Columbia); Primers #24 and
# 27, taken from 30 arbitrary primers (BIONEER, Korea).

gel#} TBE buffer® ¢]&38led 5Viem=z A7)d 331
ethidium bromide2 QM 3led, UVALR-S &edsigon,
band ¢fAbeo] FE g 2070 primerE ALE
(Table 1).

RAPD Z 7= &YX 4 4 (simple matching coeffici-
ent)ol]l TAHZ F-ALE Ntsys-peE A=A 5= (coeffi-
cient; UNDE T3}, vi7}5 B2 (UPGMA)
oJgt AAEM oz FARAE M3 (Avers 1989;
Rohlf 1988).

Za 8l nE
LAF #9 2 AF A

Sahvel Ade gatez A3 1007) Qe sk
A8 el trapdllA 2F HFe] FejEgled, d=
F2] ol WE7]E 7~109 Fo] Skl dhEF
9] &3 209 oA AEIIA I, XA} F AFe] He
R astort Adge] BEld Eofo] FYE ol W
719] H@F AEUSHE 11105 0)sid). Pz Fe s}
of Al FoA 52 £Eo] 12 F=z B AL
A% 7o) W od3oz AL 100702 A|HF

%+ White trapoll M 3 5104 dFo] A3o] £)5 ]
, B R AAF Fespr|7bA] Aol BES 73
et 19 oWellA HA 1204747 SekaiAT, A&
1= 100%24 w9 4 debge. 2 Sl el
23 7)ol diste] HUAH] 3 FAF o
e 28452 A& Awstsdch(Table 2). &4, 33
o) AA M = 3%2] Al FA BT XFo] EFHKA
on, 27452 A3-& ALsl9lw (Table 3).

AdE 30415 AFL ol LSEAM LThod 278
3ol A 28.8 AzE, 33 7 47 f-FellA+= 321 % 319
A1ZY, 5% fr5-2 424X 7olgl.om, WH7] A]7]¢] LTx
2 83.2 AlZte|xdet. 2% R 5% #-%2 LTs 5%
Fr3ollAl 10417 o] dAAE e 283 3% 131
43 719 ztelE 3AI7F Axo] BHA3AH ol AT
7} ARAPE LTy 22 $718HAEE 383 437kl A
452 ok, He7)dells %7 Bet 40417 oA
o ZeojZ.

LT 23 3] 44.9A)71, 3303} 43 f-Fo] 47.9,
9 492417 el 5l e, 53 -2 61.9A13%, WE7] A7)
L+ 120.6A1 7ol gt LTieol M= LTsost Ze) 2, 3, 48
ANME 2 gl K227 slovt 53 fFelAs 164]
7t A= AdejFa, W 7]del= 3ul) o] HejxA o
AA3e Azt ZA el

FERIA AF, 2§55 4¥Ye] 5 E
A g §-52 AFdd dg XA 50% oo
A Aoz $-58 Helde] YFH e} (Table 4).

7z A el A AAZ 2F W ZF2 AAA E2E
AZ FollA TFl digh WA o] 73 AEAE] ¥
£ of 30%2A], $elvitelA] Bty 4.6%(Choo et
al. 1996)¥ ot AATHA ¥t ol BHY v £
AASI 10em ool A 28-S NHF w3 trap £
Zxo=2 FHIRADUH(Galleria mellonella) Al A
ol & AR Afolol] F]QlEl Ao FE 4 glch
A 2=-o]| (Bombyx mori mori)= AF3F AL =49F(6,000]
ooz 24h AUGIMT AL&E o] A2 Haslol
A3he A3, AP AT AL 7)37h HodHA @
%) AT Zolk Aol trapd ol 4T 23U
A AAYE 3] A Al /2@ =24 AF
9 uI3 AES 5 AN IE AL TheAe
A AL .

2. RAPD$} 439 53

flo ki

T

20%2} primerZ A1E3}e] 304 % A3 W3 geno-
mic DNA2] PCR Z 3} RAPD band& (Figs. 1, 2) 272
A% 249 F98AE JeplE FARE A4 (Similarity
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Table 2. Entomopathogenic nematode strains selected through in vivo culture by silkworm pupae after isolation from the
- soil sample of various biotopes

Storage time Lethal time Time for 1J
N;T;?g € Localities of soil samples sgsli)elifg of soi(lds;mples of host on the s:tggfg I(;Sf %5%; o
¥) trap (day)
trap (day)

0602 o) A AFA % A2 AHA 28 Sep. 96 1 4 6
0605 Au A zubd o 29 Sep. 96 6 12 3
0607 Z3A 27 sulele s 29 Sep. 96 6 13 2
0610 O FA £33 % 7B AA 3 Oct. 96 1 7 9
0614 o) F RS =0 oFAL 16 Oct. 96 1 8 11
0620 AEFzF 5 F9 27 Oct. 96 2 14 9
0621 AE LA Ao A= 28 Oct. 96 17 22 6
0625 AR A a7 A 3 Nov. 96 29 13 10
0627 Abz AT EAL G A AFA 3 Nov. 96 3 16 7
0628 Y E 922 24 AR 4 Nov. 96 2 8 11
0629 A ek & m AR 6 Nov. 96 1 17 5
0633 At A2 A 7 Nov. 96 6 9 6
0634 o)A =47 HelE 3 A 10 Nov. 96 6 21 6
0638 AN $2AEY £ 29 Nov. 96 2 14 6
0639 2 A YAk A F 3 Dec. 96 4 17 8
0701 A ot zE A YA 7 Jan. 97 1 17 3
0705 AE oz Ay S8 27 Mar. 97 100 17 1
0713 A& A A st Fopals A 23 Aug. 97 3 8 4
0717 AF AT FA R 16 Oct. 97 1 8 3
0719 At 3l steg uk 16 Oct. 97 1 11 2
0721 78 Ful A AW AL 17 Oct. 97 1 13 1
0725 AE ZYZudaoen y 2 Nov. 97 1 7 3
07217 BalA 2R T A B 2 Nov. 97 2 10 1
0737 AE ARZ TEA 9 Nov. 97 101 6 3
0741 22 ok g 7hm FAe] o 13 Nov. 97 113 15 11
0745 2 A} A A upgk s} 7o 31 Dec. 97 4 7 2
0811 A AT TE AA* 28 Mar. 98 10 13

0812 A 0E SRR 23 Apr. 98 13 10 2

Table 3. Occurrence of nematode infection found on the
dead insects collected from field

No. of No. of Percent. of
No. Host insects hosts hosts  infectied
investigated infected host
0E001 Bradysid sp. 30 5 16.7%
0E002 Bombus impatiens 103 47 45.6%

coefficient)”} AFZ&E ¢t} o] ZFS 7]x= NTSYSY
UPGMA (Unweighed Pair-Group Method with Arith-
metic average) W o3 $R =& 231y T} (Fig. 3).
FA AFAZTLS A= 0819904 2719 o=
FEHY, 2% F27 & A== 2341% vl 2
Aol TA o] A4HT HHDL SALS 0.827904]
09397b7] ToFR FAAAY MFe] EAlsigonz,
A 2| A] SAFE 0.827, 0.841, 0.853, 8.863 5-& 27|
Hoz i MEF 4 Usie welA, AA AEA 5L

7I1Eol He Akl @t 0.819004 % 27) Aoz,
0.827°1 A= 37 A}, 0.8416 M= 47 A, 0.85300 A
5/ Adez BRI web, 0.853¢ FAA
7oz AAste AYd 57 FTE A=Y o4
Do HE|LILIN,IV,VEo= mr)sldch 7+ &
of 2= A2 Yutdez 2~5 A% EH3A
g IEF2elle 19 A5 g2 AFe] =¥, &
AL= 0.863 713l Ta g Ib 52| o= A& &
U3, lIatell= 1445 Iboll= 5 452 AdFo] =
FIAUS IEFT2 F8Hes T Ao A
2 FobAl offset 3olH, 7o $EHA oz Z=tH
HeiM =& groupst FEF . A=+ rhabdoid
¥ (Choi & Ra 1994) o], A =3 A 37} FeislA4] #2=
Aot [EFEAME 47l &5e] FEH UL, 5
Zele ayGe] EAstdeon, wy s A% A5E=
Felo} =77t geksiadst 2 E21 HAY = 7
Agel wel g2A vepgtevh wAA fezal A
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Table 4. Pathogenicity and multiplicity of nematode strains to the adult of Palomena angulosa, Pseufaletia separata.,
Melolontha incana, and Calliphora vomitoria

host

Palomena angulosa

Pseufaletia separata.

Melolontha incana

Calliphora vomitoria

nema Mortality(%) Reproduction Mortality(%) Reproduction Mortality(%) Reproduction Mortality (%) Reproduction
0E01 69+0.0 3,800+ 26.5 100+0.0 3,210+58.3 90+5.8 134,000+1,352.7 95+5.8 350+ 6.9
0E02 78%0.0 60,900+144.3 82+8.8 20+56.0 75£1.2 8,000+ 2459 75%1.3 980+40.9
0602 66+0.0 84,000+198.0 70+3.3 590+32.3 80*0.9 9,900+ 144.3 83+5.8 830+ 5.8
0605 8513 7,500+ 69.2 92+0.9 2,700x11.5 85+13 7,500+ 692 57x+13 430+11.5
0607 78+1.2 870+ 17.3 88+09 2,870+173 78+1.3 12,000+ 692.8 63+1.1 300+30.5
0610 59+0.9 78,200+577.3 78+0.3 1,200x479 77x0.9 18,200+ 577.3 48£1.0 380+13.2
0614 70x1.2 5,400+248.2 86+0.3 2800+31.7 83+0.3 101,200 479.2 56+8.3 450+ 5.7
0620 89+0.3 32,000+ 57.7 92+0.3 2,200+479 76+0.3 63,200+ 3175 50%1.3 860*+51.9
0621 0 0 81+0.0 3,010+63.5 85x1.3 7,600+ 69.2 54%1.0 660+17.3
0625 75%+3.5 8,660+ 346.4 79+66 2,000£519 8703 112,000+ 9584 51+12 870+35.7
0627 0 0 75+£0.3 1,200+£479 75412 75,400+ 259.8 57+2.0 480+ 8.6
0628 87x1.5 780+ 20.2 50+1.0 670+30.5 5503 3,200+ 461.8 66+1.2 420+49.6
0629 52+25 2,200+115.4 92+0.3 3,000£115 59+0.3 5,300 86.6 66x0.9 330+30.5
0633 82+1.3 112,000+692.8 78+3.5 660+38.6 82+0.3 52,000+ 132.7 55+3.5 560+23.0
0634 82+0.3 3,200+461.8 77+3.9 850+115 75+35 8,660+ 3464 7212 1,000+ 34.6
0638 71+1.2 7,000+£121.2 87+15 780+202 72x12 5870+ 17.3 5717 280+£10.3
0639 93+1.9 8,600+ 46.1 79+0.3 1,200+36.3 8715 12,200+ 20.2 55+5.0 250+ 58
0701 0 0 62+0.3 200+31.7 53x1.9 8,600+ 473.4 82+0.7 1,100+57.7
0705 86+0.3 97,200+ 62.9 80+09 1,400+20.2 45%+0.0 790+ 37.5 75%1.1 1,570£28.8
0713 92+0.3 72,200+230.9 75+3.5 1,280+34.6 32+0.0 850+ 606 85x3.5 1,500£51.8
0717 68+0.3 1,200+ 47.9 86+0.3 3,100+30.5 55+2.5 780+ 1154 85+1.3 2,000+£52.5
0719 61+12 850+ 53.1 15+1.5 400+58.3 80x0.3 1,200+ 629 60+0.3 1,000£35.7
0721 76+0.3 200+ 31.7 37+15 570+115 25+12 150+ 144 62+13 270+13.2
0725 92+0.3 52,000+132.7 55+2.0 660+11.5 38z+0.3 2,200+ 230.9 68+1.3 700+17.3
0727 87x1.9 3,800+ 39.2 12+1.2 850+ 5.7 68+0.9 6,660+ 5022 62x1.3 2,000+£52.5
0737 65+3.5 1,000+ 35.7 23+3.5 50144 35435 1,000+ 86 65+3.5 660+34.6
0741 75+3.5 5,800+ 92.3 68+1.5 1,560+23.0 61+12 5,850+ 53.1 71+1.2 870+35.7
0745 92+0.9 56,660+ 502.2 65+3.5 800+11.5 55+3.5 850+ 34.6 72103 920+47.9
Cont. 0. 0 0 0 7+£0.3 0 0 0

M 12 3 4 56 78 9101112131415 M

1510

1250 )\,
870
540 -
330
240 /f

140/

bp

M 16 17 18 19 20 21 22 23 24 25 26 27 2829 30 M

Fig. 1. RAPD profiles generated by primer 341 with vari-
ous nematode strains (1, 0E01; 2, 0E02; 3, 0602; 4,
0605; 5, 0607; 6, 0610; 7, 0614; 8, 0620; 9, 0621;
10, 0625; 11, 0627; 12, 0628; 13, 0629; 14, 0633;
15, 0634; M, DNA marker).

o] EEEe] 9y RAE Ze FH FE £FIE
x5 Z3}, Rhabditida®] Rhabditidae® ZAH<l
v} (Nickle 1984; Poinar 1979c¢). I'&&Foll= 1xt43 9l
A 2343l F7HA f32 AFAFe] 3L

Fig. 2. RAPD profiles generated by primer 341 with vari-
ous nematode strains (16, 0638; 17, 0639; 18, 0701;
19, 0705; 20, 0713; 21, 0717; 22, 0719; 23, 0721,
24, 0725; 25, 0727; 26, 0737; 27, 0741; 28, 0745;
29, 0811; 30, 0812; M, DNA marker).

CIEFEY A3 AW 3] Rhabditidae®] RS
£33, FAo] 3 wiel mHUs AR 0 o
Al R1(1t423) 2 R2(2d343)E Sr7isigdeh 224
A FALE 0.863 71 HAM EFEHE oY b o2

o 9
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R1625 7
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Fig. 3. UPGMA dendrogram derived from RAPD data of
nematodes.

Gl whg BFol dAFAE gghort, lay 1A
3 2343 o] 5092 B3, b 2w¢43 o] 80%
2A g 2AE
TopZol Al 1343 e] Rhabditis sp. R1605-% Rhab-
ditis sp. R1610 Rt} ¢F7e] =77} 1.84] A= =A|4E
70 =Yl F AE 7 ¥sd ¢S e gich
Ia o} FollA] XA EEH {-ARA e Rhabditis sp.
R16200] $-Alx= 0.8672A] 7} 2ok, Ibolt Foj| A
= Rhabditis sp. R27210] o} AExT A7l 4 A
Foldeth 1Ay &gl FRAM =T vkt 9
ol A FZEFG R, AATE WET Yol HAEEL
o, A3 A& ddss Eldle 3709 FAAde] Al
ek 79 ¢ aPAe mydter HR%E I
3 slem, 1049 A EV]ZE slsled, bR me =
oF& group HellA AEH WHelrl A
PRl EEEHE AFE 2452 FAL=C) 0.906 2
2A vz ZAAAGE F ASY FEHU A2
TR} B3 Fe2 dh EEFHYeY, SRR
A=gGHRE FREA] oyt FRA v a3y
i, A3 g ﬂﬂ%% Sholl A3 =712 me] F4]

of - StHA|

2} 9l mHEIE 2T 9lem, AR
oz pasel dfn, ¥Ah EASR. ¢ o
© elgiont, #7E FrEes WA L) B4

)Y} o]8)3t EA -2 Heterorhabditidae?] £3F-7)
F3 X3} (Gaugler & Kaya 1990; Poinar 1979).
webA], o]5 A3 Heterorhabditis sp.2 X8l
Heterorhabditis sp. H08122] 41712 3,350 um 24} FA]
A% 30 A% &= XA ATV ZaL, Heterorhabditis
sp. HO811¢} QM SE8 =)ok ¥ A2e my=s
718 s gulzle] wWEkslA FE 5w, Heterorhabditis
sp. HO812%: 3F 4% 34, 51F o= 642 wAE7]
7} %A= 2l v} Heterorhabditis sp. H08119] A E7]+=
49z WI=AUT, B FolA nE AE g3t
A1d-e 124, A2 224, A3 Y 49 A7 34
EA5h, g 142 -8 Aol Blstd 2717 2 o
+ ZF vlssisieh

NIEFZE 2 BE BRzdAs) el 732 4
I =

X &

LU

o, kel 2708 7) o]wg AT KT, A=
A8 Q) rhabdoid¥ o2, AR e F3 FRAE
2 AN, A sgPREE 53] FUoh oizle] mele
WA= b Adn, S8 Y¢Fez FEHAUL G
a2t Aoz dhAFe] e AL ALt NEA
WA Ee} N, S 2T slA) sty AR

Aojn], HAl= w1 Fo| ZaE] RYFAFH FoiH AN
o} ojobe el EAL F=F 9 Diplogasteridae
o &8l AEoz FHehE gt} (Poinar 1979b). Diplog-
asteridae D0705% 9412 AAlE7]|E 2k glom @A
A= zZEA o]9] o1}, Diplogasteridae D07138] WA A=
2a% 52 g2k

VERZ4 F A%8 # =% Rhabditida®noi:
Tylenchida$} © A o]X|qt, A& Fiv) #olm ulb
Axe] glow, £71& meld wAGel s AAEY]
7t slem, AR 270elm AME EEFe g3 A
A AL IVEFZY A59 2o, o] RAPDe]
M= F EiLe] 2499 Aa & A3 Jepiddeh
T2 ¥ 8He 23, ey A3 <] rhabdoid
3 o 2 Rhabditida®] EAFH dA619t} (Gaugler &
Kaya 1990; Nickle 1984; Poinar 1979a). A =342 F
Ae AAZe] A3 glom, MiE3-2 AAZ ol A
3ttt oj9he Bl Wiz ), Rhabditida oA
Steinernematidaedl] <3} Aoz AR =)o} (Nickle
1984; Poinar 1979d). 2222 0E02 W 0602 A &2
Steinernema spp. SOE02 4 S0602 & 99dlg o, &
NErt e T ATE £79 me nepE A B
Qe Asl QA 032 ol H.o A, Seiner
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Table 5. Variation of RAPD fragmant bands and specific patterns with arbitrary primers on the discrimination for the
nematode groups of 30 strains

No Strain No

Primers bTot(:ial/ no. of f‘ ve(i'a}ge no. band specific band divisiable Section of
ands/primer ands/strain nematode groups
patterns patterns groups
303 80 2.7+1.56 24 21 2 IVIalbITTIIV
304 65 224091 15 13 5 Ta Ib/AVIIIIV/IV
314 83 2.8+2.06 23 20 2 MTaIb IIIIVV
331 67 2.2%0.97 16 13 3 II/IV/alb II V
341 82 2.7£1.55 17 9 2 NTalb IIIIVV
344 59 1.9+1.07 18 14 2 HTaIb IIIIVV
351 84 2.8+1.95 21 17 3 II/V/1a Ib III IV
352 79 2.6+1.59 22 17 4 IV/Aa Ib V/AI III
356 79 2.6+2.07 21 17 4 II/IV/V/Ia Ib 11
358 115 3.8+2.11 25 22 4 II1/1V/V/Ia Ib 11
360 57 1.9+£1.04 18 11 2 ITaIb IITIVV
364 64 2.1+1.11 21 14 1 IaTbITTITIVV
370 59 1.9+0.85 20 16 5 Ta Ib/IVIT/IV/V
371 79 2.6+1.27 22 16 1 laIbIIIIIIVV
378 69 2.3+£2.02 19 14 1 TalbIIIIIIVV
382 55 1.8+£1.09 19 15 3 HIV/IaIb IIV
386 78 2.6+1.27 23 17 2 IIMaIb IIIIVV
387 71 2.4+1.33 24 19 4 IVII/IV/Ia Ib V
#24 82 2.7+2.64 10 7 2 /IalbIITIVV
#27 44 1.5+0.63 16 9 3 IVAalbIII V

Table 6. Selection of two primers inable to identify 30 nematode strains by comination of RAPD profiles following the
result of PCR with 20 of individual primer

Primers 303 304 314 331 341 344 351 352 356 358 360 364 370 371 378 382 386 387 #24 #27

303 -

304 - -

314 - - -
331
341
344
351
352
356
358
360
364
370
371
378
382
386
387
#24
#27 - - - - - +

@, 30 strains of nematodes were distinctly identifiable without marker DNA; @, easily discriminable with markers; +,
indispensable of marker DNA; ~, impossible of discrimination by two primers.
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PEshl BAHR, 4ABE FRAET ol A5k
ou, 4R A el ¢ 18 frFe] XSk A+
7} BA=FY IVEFZ2) 3 53 o= A X3S Steiner-
nema sp. 50602 &712] ZAT g ow, FefA BEAS
Steinernema carpocapsae (Poinar 1979d)2} < z]s}¢ith
221}, Steinernema sp. S06022] w] .o mucrone] %}
omz gepjepls Bud EEU AFosA F
229 8. carpocapsae”} U89 E7]3 2y A= g
3] 7S Yo} (Stock et al. 1997).

e I LR =L
| RE57)7F g2, aAHARE Aoz FEEe glilen
Har VI 99 B 94 VIA B Fos
AR e FRA =T EAY o, 7| He 73
& 24 @t 5 FUA 4% 3T 2 0 Tylen-
chidadl] £3}= Aoz Hetw 9o} (Poinar 1979f). 18
g ol AEFA%S A¥H7|3E Tylenchida® TE 3
z3}led Z+z} TOEO1, T0614, T0621, T0629, T0627 9.
2 =73k} Tylenchida TOE01-E ZZdjA] Ba®
AgozA EokdA £ 98 A5 FA=7) ¥
oA o VEFZ FeA 71 24l Tylen-
chida T0614 %} T0621 -2 mz] XoFo] H|L3d}1, Aa}A
oz B wEgH o0, e A H5d 47 G
o] ¥|3¥e] ¢lglt}. 8#, Tylenchida TOEO1, T0627,
T0629 Al 52 FE5H oz melr} TI3UA Lo &7
(mucron)& Zt3 9). 2w, Tylenchida T0627 2@ T0629-2
WETol A4 AN BRA 55 SALEY
A fAF}A 7} ARA oz W Tylenchida TOE012] 7
$ i EFel FRHA dv T TY EHE HelAM=
PAER $Abes Foh B2 o) 4AT A
Aol AL A5 47 Af ARe A8
o] do=z AYx 99, V= 350~356 pymEA]
g2 A5 AFF vng 4 AP AAT HolE

B

Azl Feld ¥R olelee ne =x AU 4
£ i g 23] A, 2 2Ree) Al U
¥ RAPD patterns primer B2 FA}3}¢]v) (Table 5).
primer 304 @ 370¢] AF}S dxsrzA 304 %9 A
Zol 5/ 2oz FEHNU, 2 EFT W A T
o= band patterne] i3 A-$7} 9l 18221
EF el Ta g Ibol#o 8- BE 144 2
e i 2% ErFesadvh 1 vke] primer &
P~apFTos TAHAY, BFT ) Agel A

5t A9 qlalok. zeul, 308, 314, 341, 351,
59 primert 30452 AZFAM FFH
DNA ©#¢] & band 27} 80% ooz Ads] @

540] FAGeh 0|9} 2L primers A3 AF T
2t 383t bend patterng 4= }el|9, primer 303
7 358 =02 WHyPss A% £ 304 % F 44
21 % 22 Aot} webA] F /W9 primer o2 30
AZL A3 APEHE 5 e 7HsA el AZIEN L, 20
7} primerol|A] TE 3= band patterng B] 3} o]AF
Aol zF}E& Aslglol(Table 6). L ZA 3}, Marker
DNAE FAlel A7|GEd A¢ FA AZ 304%5%
2% A £ 9de 232 67193, maker DNA ¢l o]
= 8 4 o)Al primer 24| 303 Y 358 2}
Z3%o] &<elE 9}, Primer 3037 3582 s ql PCR
Azro g zbzt 21 9 22709 A3Fe] AHEA| T F
A#g Tl viad A 30459 Aol W5k A
Al FAe] skt

AMZEe B4 FdM=E =77} v)$ ztelr el
o2 FANE ofEl o] 3, JAY Dednz A
o] FejA Eie SuUS T B & Aged
F o} (Freckman & Baldwin 1990). =3}, du]# 23
A8 Al AE 2E Azt s9d Zed Al
o] 4~ 8 ¥] 37 (Tanada & Kaya 1993), e ¢] ttx=2-¢ uf
el X718 f3e] Fo FRIVIEIER, A=
A7y B39 AdFel wk=A] # Q3o (Maggenti
1991). 72v}, RAPDE =413 A2 491, &ALt
E 53l oA LA AAE o5 FRE 5
9)+& daur larvae =¥ infective juvenile 5 §-%7]2] A
% o8 - glerg wie agAon. 1B, A
9 BFE 318 starch gel electrophoresis (Akhurst

1987) Sl w]sted AL A A ol
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Isolation and Identifieation of Entomopathogenic Nematodes
from Soil and Insect

Sang Mi Han and Myung Sae Han

(Insect Pathology Lab., College of Agriculture, Kyungpook
National University, Daegu, 702-701, Korea)

Abstract - Nematodes were isolated using silkwom trap through the investigation of 100 soil
samples from various biotopes in Korea. The 30 nematode strains from soil and dead insects by
the pathogenicity aganinst silkworms (Bombyx mori mori) and insect pests of Calliphora
vomitoria, Pseufaletia separata, Palomena angulosa, and Melolontha incana. Mortailty of the
silkworm larvae and pupae were as high as 100% by nematode infection, those of insect of pests
were varied from 20 to 100%. The 30 strains of entomopathogenic nematodes were classified into
five groups of Rhabditidae, Diplogatroidae, Heterorhabitidae, Steinernematidae, and Tylenchida
by morphological criteria. The genetic relationships among the 30 nematode strains were
analyzed by various RAPD bands with twenty primers. The 30 nematode strains were classified
into six major subgroups on the basis of the genetic similarity coefficient of 0.853. The grouping
by RAPD was agree with those of morphological taxa in discrimination of the higher group,
however, was not completely agree in the subgroup. The family Steinernematidae belong to
Rhabditida was clarified as closer to the Tylenchida, rather than the other Rhabditida of
Heterorhabitidae, Rhabditidae, and Diplogatroidae in genetic distance valule. From the result of
the morphological classification and RAPD of the genomic DNA showed that genetic relationship
analysis furnish information on phylogenetic classification and relationships of entomopathogenic
nematodes. The application of genetic similarity will overcome the limitation of taxonomy and
classification of morphologically simple nematode. Several primers were confirmed those utility of
identification for individual nematode strains, the methods of molecular genetics secured the
simplicity, rapidity and accuracy on the selection of entomopathogenic nematodes. [Nematode,
Entomopathogenic, Biological control, RAPD].



