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ABSTRACT : Effect of four nematicidal herbal extracts (Daphne genkwa, Eugenia caryophyllata,
Quisqualis indica and Zingiber officinale) and 3 acricidal herbal extracts (Pharbitis nil, Xanthium
strumarium, and Desmodium caudatum) on entomopathobenic nematodes [Steinernema carpocapsae
Pocheon strain (ScP) and Heterorhabditis sp. Gyeongsan strain (HG)], silkworm (Bombyx mori), and
ground beetles (Synuchus sp.) were investigated in the laboratory and field. D. genmkwa was highly
toxic to ScP and HG (100% mortality) at the concentration of 5,000 ppm in X-plate. All the infective
juveniles of HG were dead after 3 days by E. carvophyllata and Q. indica. The mortality of ScP and
HG was below 10% by D. genkwa, D. caudatum, E. caryophyllata, Q. indica and Z. officinale at the
concentration of 1,000 ppm two days after treatment while mortality of HG was 62.8% by D. genkwa
at the concentration of 1,000 ppm in X-plate. However, 1,000 ppm had not effect on nematode
survival and pathogenicity of ScP in sand column. On the contrary, E. caryophyllata had effect on
pathogenicity of HG. Mean number of dead Galleria mellonella larva of HG was 0.5 in E.
caryophyllata treatment. Q. indica did not effect silkworm reared on mulberry leaves at the treatment
of 1,000 ppm in 10 days after treatment. However, there were 20.0 and 100% mortalities in the
treatment of D. genkwa 3 and 10 days after treatment, respectively. The weight of silkworm was low
in D. genkwa and did not pupate. The weight of pupa and cocoon were not different in E.
caryophyllata, P. nil, Q. indica, X. strumarium and Z. officinale. D. genkwa, E. caryophyllata, P. nil,
Q. indica and Z. officinale had no effect on ground beetles, Synuchus sp. in forest soil.

KEY WORDS : Herbal extracts, Environmental friendly agricultural materials, Entomopathogenic nematode,
Silkworm, Ground beetles, Safety
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nil), Zo|A{ e mutel: Xanthium strumarium), A=A AE: Desmodium caudatum) 2Z5E o]&
sto] HA mAEQl 25 YA XS [Steinernema carpocapsae SEFHAZ(ScP)T} Heterorhabditis sp.
AAATHG)), 8252 Fol(Bombyx mori) H A EFQ HABa|(Synuchus sp.)o]l vX&
P& AT AW Xoplateol| 4] $HFA] 225 5,000 ppm X 2|oAE ¥3le] AL F A o
T+ A2 39 3 100% AALE]SAL, HG g3t AREAl A elollA 100% A= It 1,000 ppm ¥ &=
AMMe = AF BF A2l 2d F7HK 10% olate] @ AAe-S EPon A3} Ao HGAS
o] 62.8%2] XARZFS Rtk Sand column AR A 1,000 ppm 5Eo] FHOFA] 2&E 2] ScP
Aol Y& Hgol xfolE Koz ggtou; HGAES AR 228 Ao 714 e W
g wol 05ulele] FURAALY $FUHE ANAZL. Ueh B, A2, 5, HolA, A%
o] oo FE mA= FFolAE U3} FEES AT BYL FAR HYFNE A4 3Y
ol 20%9] AARES BHL, 1044l ZE Fof|7h AatEo] 1x]9} W 71S FA3HA] 281
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WA g2 b 59 e 2% 9ol (Prakash and
Rao, 1996) XA 158 22 xjohe 3ot 48
71 AEe WA A2 BEenA sk ATSe] B
Hhs] =8 E]1 Ql=dj(Hackney and Dickerson, 1975;
Hiremath et al., 1995; Alexander and Waldenmaier,
2002; Zasada et al., 2002; Kong ef al., 2006; Elbadri
et al,, 2008a, b; Ranger et al, 2009) pyrethrumo]i}
rotenone} 72 A 2A] {eff AF B2AEL2 1609 |
ARE A3 o] o]8= il glou(Isman, 1999) Y
(neem) 2 AEAFA= AlA 3972004 150% o]
78] AlFol AR 9ItiKoul, 2004).
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al., 1999; Lee et al., 2000; Elbadri et al., 2008a, b) ©|
23t ANES v o= opofst 2 FAER] Al
1 9k 2 AFo| o]-8at BT Daphne genkwa)
OF ASFLIEL(Syzygium aromaticum), AR Quisqualis
indica) B 7K Zingiber officinale)S- A1'=71/8A] A=
AbxKZ EAlo] Q= FHoFA|o] 1(Elbadri et al., 2008a, b),
B2 Pharbitis nil)3r =08 (Xanthium strumarium)
= Arolg-ofjef thsto] AH|ZAE THR= ek
dl(Unpublished data) AEF}2L) A7, =anfaEls A
28AM T 71A 4L QJtiPrakash and Rao, 1997; Gokce
et al., 2006). BI = Aofon= 2 ZFodE
oF0 2 AME3l=1]| 29| genkwanin, apigenin 5-©| &+
FrEel AL, AT Aokow ufg}t ZEeeE
AE-3}1aL phenylpropanoid A|E 2] eugenolo| ThgF 3-8
wo] Qloh ARt Al AAEZAR ARESHL Q= oFE
Alz0im, A= gingerol, zingiberone, zingiberol, shogaol
5ol FHE Uk EES] Hotoll= pharbitino]ut
gallic acid, nilic acid 5°| $-8-%j0] 1, =xufz] Gnj
of]&= xanthinin®|t} xanthanol, isoxanthanol 5°] &
o Qlot. "AE(Desmodium caudatum)-S- swertisin,
canavanine 5 $HF3FL Ql=tl AFA| G A= F-T
7] WAGL 2 o]&E|o]2 AEA o|cHBae, 2000).
AN E B3} R SOk Rolaha] gt &
=9 A FHAY WadlE AT = e 51
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Shen) 2 o= Qa3 ghriehe
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Ho| djall HeS vt 5k¢a(Banken and Stark,
1997), Stark (2004)= Yo XA Y2o| Ss)sicha
sty AERd AFHYAAEC] FEYZolL HHA
AEel e AAEAc S-Ejutetol A Abgot
AT B IS 7IRE AEAY A EY 2aE
T e HAA7E v mE AYEo) M o vl

YIS A7E A7 w228 Yu er al. (2006)
U A FAAE] 71444 AR Sl Fafst

BAAE BAA AR ol2 o)
ek s

WY HES 5AR Hzol teiel A2
oLt BAE glo] BE0 WEE 7aAY % Y= B
St o ABA WA WU B 02 (Nickle,
1984) 71391917} W, 715504 selo] Holuhn] 7]

=z
o BE Bt 7 1
35k ARGl AT e 9ol - F4310] 2%
sEAsgoR

=
b
e
)
ol
ok
N
=
o
el
rlot
o,
2o
i)
2

et M= & Fo] Aol B4 AR Ae3}
ol AL ASHAE FHo= BgEa gk

N (Bombyx mori)= Q) ANEA HALZ AYArs}
< A olgoll= vloF ARRA B spgEa) e
AAEA R, SFohxet 72 7sAlE] 9, A
FEEolv Aoz A ol 5 thafst Akl 7}
A& 7ML Q= LZo|ti(Nam and Ma, 2000). =0l
Bt ofgt AEH A0} ok 2%t ulFE o)
He 2502 WY e S Hof gl nE HoF
= Folloll tigh 3RS =R, ofF 1AIEkAL Q.

A3 23 wgde|Ql HAH|(Carabidae)= 27
LYol AAIH o] A wstel 7o ggwsiol x| g
o2 2853 QJ=t|(Descender et al., 1994) $u}a}
AR A MEHA o2 MASH= o0& EF] Synuchus

%0 SRR HL|(S. nitidus) @t F- W HAPA A
(S. cycloderus)7} 9730t (Lee and Lee, 1995; Kubota
et al., 2001; Kwon et al., 2003; Yeon et al., 2005).
wba] Bt AAdE 9 A, A 248 71
ot HEAHAAEA o8 7FsAo] e 7EY oF

of mA= FEll thafl otRiiz} S3sGich

rok

OFRY £&

I

Aglo] ol 43 TS BET BEoEl ¢
shet AT el B0 AR AR FAHel 4]
Ao, Aol welE7)el A7, wEEe) He) B3,
=)o) drjel Holx), akEe) hxeh Al HE

o AFE AALL 2R
o4 AF5te] ol gsteon Luix) dopis Ag 4
ALY B AR U4k Telske] o]gs

ATk

N
)

SPAEE) 25 Slste] FulE ABHES A

R Sy |
Ha AN 125 B9 Sastel A2A2 §, 7t
A4 9 A 7|(Hanil HMF-370, Korea)E ©]-&3}o] 118
Bulo] 2 tln) E4stol 3 mm A2 AL sl
AEAE F 07 24852 methyl alcohol FEH O
2 55190, njRESE o8t Akt A AR
A, 3%, Ao hoxane WG oleio] 285

38
2

Methyl alcohol 52 A=A £ 100 g A=¥sto]
500 ml Erlenmeyer flasko] @i, AjZ7} 22 wj7hx
methyl alcohol& H-¢lch 18|11 Al2of 48A]7F =<t
AR A Z]AL, 3A|(Sanyo 90 mm @, No 2, Japan)=Z
ojgsto] AP =S AL, =L 500 ml T &
ghAFo| Wit 11% =2 thA] 500 ml Erlenmeyer flask
of ¥, MigkZo] A4 w7k Y& v Fdg
oz e pAsk=T 3Rkl 4R SFsigltt
NAFEo] 7] EZefA= Rotary vacuum evaporator
(EYELA, N-12, Japan)E o], 719l 23j0] A|RE
AR F 10 ml glass vialof| ol &2 AibslaL,
FCO|A e shsck

Hexane &2 AE4 &% 100 g& Al%dto] 500 ml

il

o

O



338 Korean J. Appl. Entomol.

Erlenmeyer flasko]] @11, A&7} 22 wj7}4] hexaneS
$9lck Telm ALl 48417 S HAXAT, ozt
Zl(Sanyo 90 mm @, No 2, Japan)E o|-&3lo] &
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LY A oA A=A QU= Steinernema
carpocapsae GSN-1 AlB(ScP)I} Heterorhabditis sp.
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oA A7 3Y F 100% 2|AFSER. O™ AREALAE 3=
A AH-S HYHFig. 1). v E3Ea 747*%461%1*%
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HGE Ystel J4E, AR 255 A9 HFRolA
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Hjate] FA 3] w2 AR RYTHFig. 2). ScPe] 7
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Fig. 1. Mean mortalities (%) of entomopathogenic nematodes,
Steinernema carpocapsae GSN-1 strain (ScP) and Heterorhabditis
sp. Gyeongsan strain (HG) by different herbal extracts at 5,000
ppm after 3 days of exposure in X-plate. The same lower and
upper case letters above the bars in each treatment indicate no
significant difference among the means (Tukey's Studentized
Range Test at P<0.0001).
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Fig. 2. Mean mortalities (%) of entomopathogenic nematodes,
Steinernema carpocapsae GSN-1 strain (A) and Heterorhabditis
sp. Gyeongsan strain (B) by different herbal extracts at 1,000
ppm after 1, 2 and 3 days of exposure in X-plate. The same
letters above the bars in each treatment days indicate no
significant difference among the means (Tukey's Studentized
Range Test at P<0.0001).

NS B YITHdE=5, 18, F=8.1, P<0.0004). HG2] 7
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RS B YITHALSS, 18, F=99.9, P<0.0001).
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of A4)st¢irkFig. 3A). t‘}‘l‘ HG= ARE2E Xiﬂl‘-"ﬂ/ﬂ
A Aot Aeu(df=5, 18, F=3.6, P<0.0192)

0-2.5 cm {13} 2.5-5 cm & F7ho) BAE o] Bxs)
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9 HHAge uAE FES Lolry) H‘S}Oil =24

AN 520 A2 8 2R 23} F
o] ScPA M= Tk £EE A7) tﬂojkloﬂ
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Fig. 3. Effects of 1,000 ppm herbal extracts on survival of
entomopathogenic nematodes, Steinernema carpocapsae GSN-1
strain (A) and Heterorhabditis sp. Gyeongsan strain (B) after 3
days of inoculation in sand column. In each treatment 500
nematodes were used. The same lower case letters above the
bars in each treatment indicate no significant difference among
the means (Tukey's Studentized Range Test at P<0.0001).
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Fig. 4. Effects of 1,000 ppm herbal extracts on pathogenicity of
entomopathogenic nematodes, Steinernema carpocapsae GSN-1
strain (ScP) and Heterorhabditis sp. Gyeongsan strain (HG) on
Galleria mellonella larvae after 3 days of inoculation in sand
column. The same lower case letters above the bars in each
treatment indicate no significant difference among the means
(Tukey's Studentized Range Test at P<0.0001).

2 A2} 2pol7} AATHAE=S, 18, F=3.3, P<0.0267).
HREYGE -3 Adel A& 53 Yd A%
G ScP 9] A9 Akt 7oA 3.5, 330k WA
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Fig. 5. Effects of 1,000 ppm herbal extracts on establishment of
entomopathogenic nematodes, Steinernema carpocapsae GSN-1
strain (ScP) and Heterorhabditis sp. Gyeongsan strain (HG) in
Galleria mellonella larvae after 3 days of inoculation in sand
column.
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Fig. 6. Effects of herbal extracts on mortality of silkworm (Bombyx
mori) larvae. Silkworm larvae were fed on mulberry leaves treated
with 1,000 ppm herbal extracts from first day on 3rd instar to last
day on 5 instar.
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Fig. 7. Effects of herbal extracts on silkworm (Bombyx mori)
larval weight (A), pupa weight (B), and cocoon shell weight
(C). Silkworm larvae were fed on mulberry leaves treated with
1,000 ppm herbal extracts from first day on 3rd instar to last
day on 5 instar. All silkworms were fed on Daphne genkwa
treated mulberry leaves in larval stage. The same lower case
letters above the bars in each treatment indicate no significant
difference among the means (Tukey's Studentized Range Test at
P<0.0001).
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on forest soil containing 10 beetles in pot.
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