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Laboratory Evaluation of Entomopathogenic Nematodes,
Steinernema carpocapsae and Heterorhabditis
bacteriophora against Some Forest Insect Pests
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ABSTRACT The pathogenicity of entomopathogenic nematodes Steinernema carpocapsae and Heterorhabditis

o]

bacteriophora was evaluated against forest insect pests, alder leaf beetle Agelastica coerulea, pel-
lucid zygaenid Pryeria sinica, and box-tree pyralid Glyphodes perspectalis. Alder leaf beetle lar-
vae were exposed to S. carpocapsae at concentration of 0, 25, 50, and 100 nematodes and to H.
bacteriophora at concentration of 0, 10, 20, and 40 nematodes per larva on alder leaves. Mortal-
ities of lst instar lavae were 85.4 + 4.1-100%, 2nd instar larvae 80.0 + 5.8-100%, and 3rd in-
star larvae 65.0 + 10.8-100% in S. carpocapsae and those of lst instar larvae were 82.5 + 6.9-
100%, 2nd instar larvae 77.5 + 4.7-100%, and 3rd instar larvae 55.0 £ 13.5-100% in H.
bacteriophora treatment. When pellucid zygaenid larvae were exposed to S. carpocapsee at con-
centration of 0, 5, 10, 20, 40, and 80 nematodes and to H. bacteriophora at concentration of 0,
2, 5, 10, 20, and 40 nematodes per larva, mortalities were 98.9 + 1.1-100% in S. carpocapsae
and 26.7 £ 5.1-74.5 + 6.2% in H. bacteriophora. The mortalities of box-tree pyralid larvae
were 97.8 + 1.5-100% in S. carpocapsae treated with concentration of 0, 20, 40, and 80 nema-
todes per larva and those were 92.0 + 6.2-98.9 + 1.1% in H. bacteriophora treated with con-
centration of 0, 10, 20, and 40 nematodes per larva.
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S. carpocapsee® 3 ¥riEld 25~1007t2l/mly =2 g4 HIAR

€ o 183 850 + 4.1~100%, 2% 3 80.0 +58~100%, 38 & 65.0 + 10.8~100% 2] X
A€ € BYoH, H. bacteriophora 10~40u}2]/ml HelojA & 182 825 + 6.9~100%, 29

% 775 £ 4.7~100%, 3% 3 55.0 + 13.5~100% 9 AALLE& vElUAT. AR YR

ge

Uywte 82 dnpeld S cerpocapsae 5~80mbE]/ml X E|olA 989 + 1.1~100%, H.
bacteriophora 2~401v}te]l/ml X oA 26.7 £ 5.1~745 + 6.2% 2 XA&S vehlgon,

FEP e

#&%oteld S. carpocapsae 20~80tt2]/m1 X & Fol 4 97.8 + 1.5~100%,

H. bacteriophora 10~400}2]/m1 A 2] Lol A 92.0 + 6.2~98.9 + 1.1% 9] 4% wYrh

A 4 of THHIA

Al %, Steinernema carpocapsae, Heterorhabditis bacteriophora, X33 3} &,

Agelastica coerulea, Pryeria sinica, Glyphodes perspectalis

422 Yo AT GgFdd A
AME AL UAe FEE FTEILE
(Poinar 1979) <F 403} (family)e] &) &%
3 d@so Ari(Gauglerst Kaya 1990). &
3 AE3el #A= W& (phoresy), ¥V
Al (facultative parasitism), 3 7]4J (obligate
parasitism)5 o2 FEE ¢ Jed, 44743
3 AH7VYE BEd 7Fe A, EYRL,
3o 7P ET =3, FHGESE, HAET L
XA, AL, s, A f "J,
AR E=E oYWolF AA, UHoE &
A o 9F& vl oh(F 1987). 53]
Steinernematidae 1} 2] spp. ¢t
Heterorhabditidaes} 2] Heterorhabditis spp.= &
A A7 Xenorhabdus spp.9t Z]-%z’s}oc} |
A HEZE FUGoRA VFE 24~48A7T
o] FeAZHel AAL AlF ;l°‘] e F
Aol e AEH LA JAAZR HIFHAL U
o B MFEL FE548dAE AT ¥
gt ol 2t (Poinar 1979) g3 4le] 71531,
He 71FHAE AT ey T FHe
getde ELHA AT ¢ A7 Wi
W A EHEFH AES AN ®ol ol
£, aF5"H4A T U

B A%y L Steinernematidaed} 2] S. carpocae-
psae®}t Heterorhabditidaes} 2] H. bacteriophora
€& AFsd 4B FA 28l FAdEY
(Agelastica coerulea), AU T Gt (Prye
ria sinica), 3] %2 4 v} (Glyphodes perspectalis)
WA o] &3zt 3t

Steinernema

Mz % Ay

H&e 34 % 23

ZEHAY MHNEQ S carpocapsee AllA 53}
H. bacteriophora& 23 v b3t (Galleria
mellonella) % & ol &3te] NIFFAH F <
30,0000t 2] /ml &% 2 tissue culture container
ol ¥ol 10Ce WAie &t

2P olf i3t X2

Ao o] §H celUFRdHEH = AN TG R
el Qv el F(Alus japonica Steud) ol
A dE FHEEE YW F5E AYIA ALE
stgon 1,2 9 3% f%& 747 3WEo=R
Z2)e Y. AE L 90%x15mm petri dishe] o
H2E 23 1ml FHFFE FUT F 28
319 FUYHN YuE S carpocapsees 35
el 0, 25, 50, 100=t38] $&Fo =,
bacteriophora= 0, 10, 20, 40“]-E] FEO
Imlo] &R & g5 2 FE YHAY I
2 PAS 4 wEg 10949 ‘x’l"r—iﬁl 3
€ H7E2 Yo EJYuh A= petri
dishil 9] % F¢& BA87] 48t 0.02 mm
polyethylene film bagol ¥ il 25 + 1Col B3
ddon Az 49%F £33 & thE petri dishel
&7 F og 3¢F HEEvAE A HF
9% AALARE Fls ATt
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AtdiU R etetya ke ELiwol Tigtke|

AdyTgdeyge dddTd R U Al
Aol A AE U F(Euonymus japonica Thunb)
9g 7t AW FE e Ao AR
doz ALY =£573E AU 90X
15 mm petri disho] Q@A E 24 {FF vty
3 S. carpocapsee= 0, 5, 10, 20, 40, 809}
4202, H. bacteriophora:= 0, 2, 5, 10, 20,
40utg] FFo2 Imldgd g g F43
Fdom 10miej4 e §%& ztZ9] petri dishol
@l

e AAUsta FHodelA 3
o} 2 (Buxus microphylla var. koreana Nakai) 9
& 1gsn Ad 35S HJod HYEd S
THIAWA AL, TFHLY A5 90
x 15 mm petri disho]l A& 7% 35 v}
2 S. carpocapsee= 0, 20, 40, 80vlg] F&
°o 2, H. bacteriophora= 0, 10, 20, 40v}z]
F02 1ml dgd g vE FUFALH, A
2 Folr = #A(cannibalism)& A&7
g =&5fE FudE 4 HEQ 10719
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petri disholl Wit} Hele 3B oF Y5
o™ petri dishe $££9 F¢& %47 93d4H
0.02 mm polyethylene film bagsll ¥l 25 + 1T
of B3l Mg dFAF sFE oAt
Al Aol 2%t XA ARE 747 g

a3 ¥ g

egiyRgddo] & S carpocapsaest H.
bacteriophora®] BUHF L FA uYeht E 19
A BE b go] Bl TeME 7o #
Aglol  AAZE gl Al wisted S
carpocapsae A 2] oA 2] XAl= 13 F 85.0
+ 4.1~100%, 28 % 80.0 + 5.8~100%, 38 >
65.0 + 10.8~100% ¥ 2™, H. bacteriophora *
gl E 18 3% 825 +6.9~100%, 28 2% 775
+ 4.7~100%, 3% 3 55.0 + 13.5~100% &
& FEAME A& FUoY £ T2
A #H7ld #ARC] 90%olYe] XAES
By

Table 1. Percent mortality of alder leaf beetle, Agelastica coerslea
larvae exposed to entomopathogenic nematodes

% mortality + SD

Nematode Dose of nematodes/larva

1st instar 2nd instar 3rd instar
S. carpocapsae Control 0 0
25 85.0 + 4.1b 80.0 + 5.8b 65.0 + 10.8¢
50 100a 90.0 + Ob
100 100a 100a
H. bacteriophora Control 0 0
10 825 + 6.9a 775 £ 470 55.0 + 13.5b
20 100a 95,0 + 7.1a
40 100a 100a

Percentages followed by the same letter are not significantly different at the 5% level using Duncan’s multiple

-range test.

Aty deye f5dutelg 50~809)
g2le] S. carpocapsae 2] FAA 98.9 + 1.1%
ol 49l AALEE YEtU AR T H. bacleriophora
£ 20t8] A FolA 26.7 +5.1%, 572 A &
TFolAl 356 + 2.9%, 10w A FaA 52.2
+ 6.2%, 20mtEjAel T 70.0 + 14.9%, 40vu}g

Hej oM 745+ 6.2%°) AAE BY HP
9l £79 Fxol wel ol JYAUTHE 2).
a3y 3YFEYUY L S carpocapsae A ]
TollAl 97.8 + 1.5~100%, H. bacteriophora A
A o)A 92.0 + 6.2~989 + 1.1% 9] 439
€& 2o & HUdo AAHUN(E 3). 4
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Table 2. Percent mortality of pellucid zygaenid
Pryeria sinica larvae exposed to
entomopathogenic nematodes

Dose of nematodes mortalit;
Nematode * Y

/larva + SD
S. carpocapsae Control 0
5 100a
10 100a
20 98.9 + 1.1a
40 98.9 + 1.1a
80 100a
H. bacteriophora  Control 0
2 26.7 + 5.1¢
5 35.6 + 2.9¢
10 52.2 + 6.2b
20 70.0 + 14.9a
40 745 + 6.2a

Percentages followed by the same letter are not sig-
nificantly different at the 5% level using Duncan’s
multiple-range test.

Table 3. Percent mortality of box-tree pyralid
Glyphodes perspectalis larvae exposed to
entomopathogenic nematodes

Nematode Dose of nematodes % mortality

/larva + SD
S. carpocapsae Control 0
20 978 £ 1.5a
40 97.8 + 2.3a
80 100a
H. bacteriophora  Control 0
10 94.4 + 2.9a
20 92,0 + 6.2a
40 98.9 + 1.1a

Percentages followed by the same letter are not sig-
nificantly different at the 5% level using Duncan’s
multiple-range test.

44 3 WAE AT AEd9 HAFAEE
HEE A3 HFol 2H=E Y25 %3
7] WEe EGolV BE MY FE g 3
¥35k2] 23} (Gaugler 1981) A% 9 wrAg
o Hol Az WAAY HuU MEE FE
BRA Mde AN A2 ojgEEA
& Eolglet Azrdr}h Creighton F(1968) 2
20o]YW#E Q) Diabrotica balteatad] ©$ S
carpocapsae 500~1,0000l2]& Hul H¥ A
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# 100%9 =& AHAE AFYen lacred
329064 mieEle] XF AHdAME 76%9] WA
E el =2 w59 AFHEN} e &
T9 AF HgEnt o adFHo|qty Bas)
Aok 28 Morris(1987) & 4 A3 3 AEL
7hal sl o 2 Hd (Phyllotreta crucifera) 9
G20 UE ZolA S, feltizge(=S. carpocapsae)
7t AE HYE 5 §l7] o MEge=z
FdE e F3old 45 WA 7
sttt 319k, v Poinar $£(1983) & 1)
= Nebraska F 9] &4 doli] L4454 gl
& ( Digbrotica  spp.) A 9j
carpocapsae {=S. carpocapsae) 100,000t}z] &
1m% Xeld A A& Lorsban 15 H
20 5#37 A siych § HAEHN T
9 $3¢AFE Fo 05viEigey AFA
Ael 7 25ute], FATFAAE 996y R

SHYTFIE a(7F Fhed vl&x HEL
lhag 2582 4349 30& viste FAH
oty HIEI Uk HF9 s EFAAH LS
7139 A7y @Al mel ZAolrt et (£
1988, Fuxa % 1988, Kondo 1987), EoFA]Al
Heole B2 AL 22 42HE rIxe7]
fZo] e2luy ddeErt £3E AdH =5
frSol BEoF Forte Al7]ol 4EE A
A HH 237 dEEE AAAPoRE
o 943439 U=E A3 #4244 = A
oglgl AZEo. (1989 mE )= LYy F
P WAE H3d {§F JokElld H
bacteriophora 40~80ul8lE E < Fd gl o
Ho 975%9 JddEH F3Fo] AAHE RE
2l F Bl k. Kaya § (1981) % =§u i
) &) (Pyrrhalta luteola) o] th 3+ N. carpocapsae
Ao A AuddAe A7 Aol g ofg
NX = 71 Fo Qdleg AEE A FALAFA
E3Actn By A a8y ddSe 94
# A7 e TR U=TLE 71A
stotn ok uUtel A Lol oMz sy
A A ga$ vl 3 Z U (Barathra brassicae
S.  feltiae®l H.

Neoaplectana

(=Mamestrae brassicae) ol
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bacteriophora® AU A8 A= 90~100%
o] AALE sl EFH L K& UF
5 2t} (Sandner$ Pezowicz 1986). Ful A Ao
b (Spodoptera litura) £ S. feltiae 50~4000}
2l 2Tl 383 100%, 433 76.7~100
%, 53% 433~100%% #7|ol ate} xo|7}
AYRAT ALHolgdir  H.  heliothidis(=H.
bacteriophora) 20~160u}2] Ha FoJA 3% 3
67.7~100%, 48 % 36.7~98%, 53 & 3.3~90
%2 ¥ FxoA Ayl FHoH (F F
1988), S. feltiae 1,00001 2] & 10g 9] Egol X
APYL "WE 6ATE 100%2 AAIES B
¢ F88 HFoz AP v Ark(Kondo
9} Ishibashi 1986). 8 @& 29 slugl
Al et (Lymantria dispar) 2] 73§ % S. feltiaeol
ZAeAojoja 1622t o4 S. feltigeo] X2]=
AEA HTF 93%9 AALE BII (Reardon
5 1986), 7HEuBIY R UL o] (Choristo-
neura fumiferana)& 24 + 1ColA §2 %o}
213 12002 9] H. heliothidis X 2}l A 4847t
W 4~6F ol 100%9 AALEES BRIo
17CaAME 120X 15% wrel A ot
L5t A& HYYy LdHo 8% 8]l
t} (Finney % 1981). Kaya$} Reardon(1982)
% C. occidentalis WA & 938l N. carpocapsae
16,0000t 2]/m1E Az WA Eso @
UEg 8x10°~1.3x107ake] g Ha o
E Zad ZFols Aoy AAE 77%9
FEoAM 3 Zde 9% FFU 5y 4
U dgelA doix 100% 2 AL FEFAdAe
78%7F MZEo] HEHYoH oo AYHA
Hul71e o #A$FFHolold AudlM 96.4%7
HA AT AEA ASUAE 48 =3HY
A AEe olfe Axd % HAFY &4
ne st Aol o] ol HESE FHol
A2 el A9 == A7d madse
$e 252 AFH 7|FA4A ALY F s
FEF AZto] HA 237 @£ (Finney
1981, Kaya$} Reardon 1982) A %9 &, 4t
29, A7l R vFe wE AE Wy A

Korean J. Appl. Entomol. 231

o, Ax-wxAe] Y 9 g85LS MY E
9 A & aRE AE 5 Jdods 44
th =3 A G4 HEeFoe AT 4N, 5
3 #3719 AdRE BHAAM BEUE FHF7
Bod EGAFY W HEFan, vde F
Fol W& &Lt A(EKE 1987), 237144
FHolgte] T gl o3 WAy FL
(Kamionek £ 1974), W& 7|3 W99} %7
e B 7}%*3 & s Bl s FA el

Z2YUN 42 S A2HoZ o83 B 7R
7 Aok
ol 8 2 8
F3d. 1987. AAAFE o7 slF2 HA.
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