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Efficacy of Nematode (Steinernema carpocapsae) Powder Formulation

for Control Insect Pests

4 a

afing w1d  Aladsseu Lveun

ngufguazdndInegn  drinddeRauiniseninuny

$1891UAUAINLN

a

MsnageuUsyansnmassnaniuYlldiiouney Steinernema carpocapsae gmmﬂu
MsmuANLLAIRsiiY Inel 2554 dufunsmeasduned emuauruoulzaenuzd
mﬂmi‘vmaauﬂazﬁw%mwlﬁﬁaumEJmU@wuaumeaﬂmaé’m’] 500 1000 &z 2000
f/ua. TuiesuiRnisnuin nslaldifounaednsn1000 waz 2000 /18, HUBULAIZABN

(%

U=ANSNTINITANY 100 WasiFus ndavinn1sneani2d alue drunisidldifoulsednn

500 f/ua uauazABNuEaATsnIIN1IAY 100 Wesldud ndsihnismaass 48 Falus
dasnsegsenvesldifeunosuusiunzd ndsaniuldideunos Tuanimlsasou Alsadeu
NaNUILNTUIIUARHINITIN N NquRuardniinegl dinddeimuinisersnui

wudnldifiounley Steinernema  carpocapsae  @nSH4 8951 50 drusasiatin 20 Ams
anusaAeguNAUNAlAUTEINN 67.69 27.36 uay 6.72 Wesiduanasainnuldifeulsy
24 48 waz 72 $2lue NIneaeuUsEANSNUeIHanSildfeules S. carpocapsae gns
NIPIUANTUDLIEAeNuE AU asnwAIN TS TnTayInuin nssuAsHuldiResnoagnIHe
n91 40 &rusasioth 20 AmsuaznssuiBruldiAesroegnanedng 50 dudadeti 20 Ans

Usgansnmlunismivaunuenianznonuedlanniingsuisou

SHaNISNAaaY 03-04-54-01-02-04-04-54

— 3
ﬁwwwmw%“é/ifw/ﬁfbééé 5/7%’?7%“%"/?31%77775@7%77/7%/ @ MMy



AN

lé\feunoandu Steinermema wag Heterorhabditid \udedidindivhunldaiuay
uasfnsiaiuegrsunsnatey lesnndedfearunsadviarsunasdnglivarosiia 1wy
VDU MUBURLAD wavvueuLLasTY sciarid  liudin (Gerogis and Gaugler , 1991;
Grewal and Smith; 1995; Hatsukade , 1994) lnedhaneisszezigou szozroudh
fud waysyerduANTafifsiin (Kaya and Arnold, 1981; Kaya and Grieve, 1982;
Lindegren and Patrick,1986 ; Lindegren et al,1990) uansirldsoudeslulaluaninls
ﬂzsﬁuagﬁumﬁm woAnssu wazanmwndenlnoianizgamniid dinadenisidivihateusas
nsegTenaLaznIsAuINSSAulnvedldifieuney (Georgis and Gaugler, 1991; Kaya
and Gaugler,1993) ldiourlosanunsadsafinusinadisuuaterfonazenmsifoui
pwsuisuarersimalludandn(Bedding, 1981, 1984; Buecher and Popiel,1989;
Friedman, 1990) msLﬁymLﬁuﬂ%mmé’aaawmimmﬁmmazmﬂﬁqm ﬁaﬁﬁuasﬁwﬁﬂuaz
99AUSENDUYBIDIMNS (Gaugler and Geogis, 1991; Yang wazamdy, 1997) Tulsenelne
nslvIMsnens vinnsnaaesildifioures S. carpocapsae TuaiunLLiaIdngNgengg
vaneydaldidunadusefe nueuiuldiaudenasines nusunszywenluniios (395 uaz
ALY, 2537) 200UV NULRAENIURNNIAT (J95 wavmuy, 25340.) Aaenetiumed (395 uay
Ao, 25340 uenanidalatimsiveuastmuinsdeweneUSasnndeamaiien vein
AaudeRaman (143 wagiuans, 2535 193 uaveniz, 2539) wagawnawan (13 wavavdte,
2544)

inmsilsimuumelladniswasldifieunss S. carpocapsae fheamsivadly
sEAUNSA auanansameveamaluladgniaenvuiienand unisiuagiamunsuuuuns
Aufnwlieglusuuuuns ileazanluninilulduddy SehnsAnuivssaninmuay
Lwﬂﬁﬂi‘%mﬂsﬁlé’tﬁamaEfLumimuamLLanﬁmgﬁﬂjﬁﬁﬁmﬁuﬂ Lﬁaﬁ'ﬂﬂamiﬁﬂﬂiﬁé’ﬂﬁ

LWSUANYUINTU FIALYINAANNITOAANIS I ANTIALINIINISINERTadlaFalU

F’/AnduUNT
aunsal
1.Aunzd
2 AUBURNEABNULE Hendecasis duplifascialis
3.ld\Rourley Steinernema carpocapsae @nsus
4.89uEsMInARIY
5. UNANERN

6.N7LA1VNTDY

— 3
ﬁwwmw%“é/ifw/ﬁfbé&f @‘Vﬂ%‘%“éxw’@;uvﬂwm%n?ﬂ%/ @ MMy



/M9
n1snagaulsEAnSnnveswanineildifaunay Steinernema carpocapsae gnsnslu

N1IAUANUNASANINY

NINnaasEasdl 1. nadauyssansninvesldifeuses Steinernema carpocapsae
gnInaluN1IAUANNUBUIINEABNNLE(2554-2556)
nagaudsransnmvadldmounaslunisidvinatenusulnzaanusa Tu
4% a wa

naIlguaAnIT
ihldneusles S. carpocapsae o vAIBLLAY U TBTTULINAY
autlaantonal TlaonsiAuruIkuuUsEUId 500 1000 kag 2000 §2/41 1 1a. Nenad
VUNTEAI¥NTBIUINUNAEARNIINUUEINUIULIEADNULANTvU lNAWS 8Ty 31uW 20
a O

i UaesadlUluaunanafinfivenldifoudesuds Inniniuigumgll 25

Y

U991 20-
48 $lue TufinrauSinamueuiinigluusassnsanunuiuiy
veageudnNsegsenvasldinaurosuuduisd  vdwnWuldineunes Ty
annlselsou
Ugnuzdlunszanenszansay 3 fu quudisueendensn sinnswuldifies
HloegnIHIEns 50 Sushsien 20 Ans Rurenenuyasiuiu 10 donen wnsaatiuliunm

'
U aada 1

Idsaurloandsainiu 1 2 wag3 u duiinduuldifioudeendaddinet
nagauUszansmwvasldifiounes S. carpocapsae  gasnslunsaaug
vuaulazaanasaluannls
UHUNTVAABILUY RCB T 4 61 6 N353
n33u387 1 wuldiFeerlosgnansdnm 20 Srussieni 20 B
n33u3E7 2 viuldiosrlosgnanadng 30 &usasienn 20 dns
n33u387 3 wuldiFeerlesgnansdne 40 rusasieni 20 B
n33u357 4 wuldiFeerlasgnanadnm 50 Erusasion 20 A
551357 5 Museanseinuuas fipronil 5% sc 87151 40 wa.ABtN 20 AR
n3AE7 6 laimuaudngitaicontrol)

vuldieunes Tuwlasgnueddnsinnududumieg aunssudsnimvue lng

o ] Y Y

Wulusspzuzdinnen 31uiu 5 ASY duidunsiatiuUSuiavuauinuninaukasnd iy
ldiounasluninssuidsann 50 Yenonsawlad TULUAIEDEYUIA 15 A1SILUAT LIND
WIHUEUANUWANFINGAD
C = £ 74
n1stuiindaya

“UIUBNAIINUNIN DUk NAINULE LR o Uk Be

— 3
ﬁwwwmw%“é/ifw/ﬁfbééé 5/7%’?7%“%"/?31%77775@7%77/7%/ @ MMy



suyunsldansenutasazldineulay
Sasnslisiols
nsvaABsLesil 2 vadeuUszandnwvadldifiounss Steinernema carpocapsae
gnsudlun1saruauiImdndnluinnaii(2556-2558)
TAUHUNTVINABILUY RCB T 4 61 6 N353
nssu3Ed 1 siuldiFesrosgnanading 20 &usasier 20 Ans
nssuAEd 2 uldiFesresgnanadng 40 &russien 20 dns
n35uA37 3 Wuldifenrosainusstlutunenindng 40 Sudasien 20 Ans
n33u3E7 4 viildiFesrosgnanadna 50 dudaseth 20 Ans
n351357 5 Museanseuaas fipronil 5% sc 8751 40 ya.fotn 20 AN
n3AET 6 lalmuaudmgiinicontrol)
wuldifourlos Tuudaslgnuunuladgas 2x5 A1519UAS Lﬁaﬁﬂmmﬁamq 0,

10, 20 wag 30 U ONSIANULIUTUANUNTTUITANNUA  dulunssudTrumeaseLuad

I
CK Y

NULLDNUAMIARNTZUIAREY 1 AIRBRNNIAM 20 AU ASIFTUUSUIUA1ALARNANUNS
AoukasndnuldfoulasluwinssuISialUS s UgUAINULANAIN AT
v =K v
n1sduiindaya
uULaINUInaukaza syl A ausl o
suyunsldansanutasuasldifouloy

Dnsnsiueels

LIALATEAIUN
-SUd AaAY 2554 Fugn fuenew 2558

0 Y av w [ =

vipsUfuiRnisnadunguazdniinet ddnideiamuinisensnud

v av o

AsaSeunguiguazdniinel dinIdeimuinisonsnuvg

=

-wUadnwRINg ‘\].‘Uﬁ‘lﬁ AT UUNUST

]

NALALITUNANISNAADY

nsnaaeulsyaninmuendndueildiiourey Steinernema carpocapsae @nsus
Tumsmunuuuasdngity dudunmessslunzdifiemunumusuiaizaenuya
nagaulszansnnvadldineuraglunsidiiatenueuaizaenuzd Tuasujianis

NNsnadeuUsEansnmldinoulsumuauruaulaznenuzdsnsn 500 1,000 uag
2,000 fi/ua. Tuesufuinisnudn msldldfeuneednsn 1,000 waz 2,000 @v/ua. nusu

1R12ABNNEATITNTINNTANY 100 LWasiud nawinn1Inaand2d F2lud d@runisildifaucae

— 3
ﬁwwwmw%“é/ifw/ﬁfbééé @‘Vwﬁ%“éxw"/mmnW@ﬁ%ﬁW @ MMy



§9151 500 f/Ua NUBURNEABNUZANSRNTINITAE 100 LWasdud nawinn1sneasd 48 F1lug

dulunssaAslulsldmaunaglinunisnievasmusuaznanusaLsagela (15199 1)

nagaudnsn1sedsanvadldinourlasuuduusd niinnuldiouras Tuaninlsausou
dasnsegsenvesldifeudesuudungd ndsanvuldifounes luanmlsuSou 7
l5a5ungueuITeN1TUIIVART AT naufguazdndIng dninddeiaiuinis
915nv iy nudldieurley Steinernema carpocapsae gnsug 8031 50 Susasioth 20
dn3 aunsaaseguusuLgalaUsEIN 67.69 27.36 uag 6.72 Wasiduandsnnuldife

tloy 24 48 uay 72 Faluenudsu (minﬁZ)

nagaulszansninvadldinourlas Steinernema carpocapsae gasuslunsaauns
uauazaanuzaluaninls
yhnsvaaeusninisegsenvedldifounssuusunralunasnunsnsidminvays
Ingldldiiourlos S. carpocapsae @nsna w1 50 Sushsienn 20 ans wuirldieurdles
aunsamseguuiuNsalaUssina 1-2 Ju lneldnsinsegsenussanm 25.36-71.69% N3
naaeulsEavEanvemdndueildisioulss S. carpocapsae gATHIATUANMUAULANZABN
ugalundaununansfisminsayinuit nsadsvuldifesrosgransdnm 40 dusaseti 20
Ansuarnsaisviuldifestosgnansdnm 50 dudaseth 20 Ans fussAnsnmlunisemugy

NUBULEADNUEALARNINNTIUITIU

— 3
ﬁwwmw%“é/ifw/ﬁfbé&f @‘Vﬂ%‘%“éxw’@;uvﬂwm%n?ﬂ%/ @ MMy



LNEI5D19D9

nauIdeusasnginldnenuagliuseiu. 2542, unasfngin. nesiguavdmniinel nau
WINMSNEAS. 97 .

T3 away fvans Tung uay leun Yasiny. 2537. MIAIUANMIUBUNTEYVEN Spodoptera
exigua Tuamizawneldinoulos nanuununn TumsUssyaduuumazInNg wiad
uawdnidngiin adefl 9 nofiguardninen naafwnianees. Wi 5562

3 awan uar Jlarssa nedud. 2547, UssAniamniadianenueuilidevesldifeu

fa o/ % I~

Hosdnguuad. Tu myussyadvinisuszdnl 2547 audidemvaudngivlaeTiunid

q

WA, 22-25 Tguieu 2547 o Tsawsululaina 1eanise Suu a.unad 2.58804.

T3 auae e SynUnsnlde wasiivans dune. 2534n. nsldldisieulas Steinnernema
carpocapsae (Weiser) A3UANSMUIIRRNTURNNATA. 15anINuasdnyinel N33
NERT. 13: 183 - 188.

T3 ANgU a5 I5900URS waziiuans tune. 25349, Anwinislaldinauley
Steinnernema carpocapsae (Weiser) 1UHﬂiﬂ3U@mﬁDN’NﬂumﬁiuamWﬁiimﬁ.
FI8UNATIIEUTEINT 2534 NaanguasdnIIngl.10 wi.

T3 angu, 6991 dudlyan wazgvie tnaud. 2529. TdwaulsumunumueuiuldiaUdenly
anaansana. 2. Ag. amd. 8(3): 115-119.

Cabanillas, H.E., Poinar, G.O., Raulason, J.R. 1994. Steinernema riobravis n. sp.
(Rhabditida : Steinernematidae) from Texas. Fundam. Appl. Nematol; 17 (2),
123-131.

Dutky, S.R., J.V. Thomson and G.W. Cantwell. 1964. Technique for the propagation of
the DD-136 nematode. Journal of Insect Pathology 6 ; 417-422.

Friendman, M.J. 1990. Commercial production and development, pp. 153-173. In:
Gaugler, R.A., and Kaya, H.K. (eds.) Entomopathogenic Nematodes in
Biological control. Boca Raton, Florida CRC Press

Goodey, J.B. 1963. Laboratory Methods for Work with Plant and Soil Nematodes.
Tech. Bull. No. 2. Her Majesty/\s Stationary Office, London. 72 p.

Grewal. P.S. and P.N. Richardson. 1993. Effect of application rate of Steinernema
feltiae (Nematoda : Steinernematidae) on control of the mushroom sciarid fly

Lycoriella auripila. Biocontrol Science and Technology 3:29-40

— 3
ﬁwwmw%“é/ifw/ﬁfbé&f @‘Vﬂ%‘%“éxw’@;uvﬂwm%n?ﬂ%/ @ MMy



Grewal. P.S. and P.N. Richardson. 1993. Effect of application rate of Steinernema
feltiae (Nematoda : Steinernematidae) on control of the mushroom sciarid fly
Lycoriella auripila. Biocontrol Science and Technology 3:29-40.

Grewal. P.S. and Smith C. 1995. Insect-Parasitic Nematodes for Mushroom Pest
Control. Mushroom News : April : 15-25.

Grewal. P.S., P.M. Tomalak., C.B.O. Keil and Gaugler. 1993. Evaluation of generally
selected strain of Steinernema feltiae against the mushroom Lycoriella
auripila. sciarid. Ann. appl. Biol. 123:695-702

Hatsukade, M. 1994. Control of turf grass insect pests with entomopathogenic
nematodes in Japan. In Food&Fertilizer Technology Center. Technical bulletin
139:15-21

Hazir S., S.P. Stock, H. K. Kaya, A.M. Koppenhofer, and N. Keshin. 2001.
Developmental temperature effects on five geographic isolates of the
entomopathogenic nematode Steinernema feltiae (Nematoda:
Steinernematidae). Journal of Invertebrate Pathology 77 : 243-250.

Kaya, H.K. 1990. Soil ecology, pp. 93-111 In: Gaugler, RA., and Kaya, H.K. (eds.)
Entomopathogenic Nematodes in Biological control. Boca Raton, Florida CRC
Press.

Kerry, B.R. 1987. Biological Control. pp. 233-263. In R.H. Brown and B.R. Kerry.
(eds.). Principle and Practice of Nematode Control in Crop. Academic Press,
Sydney.

Klein, Michael. G., 1990. Efficacy against soil-inhabiting insect pest., pp. 195-210. In:
Gaugler, RA., and Kaya, H.K. (eds.) Entomopathogenic Nematodes in Biological
control. Boca Raton, Florida CRC Press

Kung, S.P., R. Gaugler, and H.K. Kaya. 1991. Effect of soil tempeature,moisture and
rerative humidity on entomopathogenic nematode persistance. Journal of
Invertebrate Pathology 57: 242-249.

Macvean, CM.,, J.L. Capimera. 1982. Field test of antidescants to extend the infection
period of an entomogenous nematode;Neoapleetana carpoeapsac, against the
Colorado potato beetle Econ-Entomol. 75:97-101.

Molyneux, A.S. 1985. Survival of infective juveniles of Heterorhabditis spp. and
Steinernema spp. at various temperature and their subsequent infectivity for

insect. Rev. Nematol. 8 : 165 - 170.

— 3
ﬁwwmw%“é/ifw/ﬁfbé&f @‘Vﬂ%‘%“éxw’@;uvﬂwm%n?ﬂ%/ @ MMy



Sasnarukkit, A., R. Gaugler and S. Sontirat. 2002. Effects of the entomopathogenic
nematode,Steinernema siamkayai and its bacterial symbiont’s metabolites
on root knot nematode, Meloidogyne incognita. The First International
Conference on Tropical and SubtropicalPlant Diseases, November 5-8, 2002.
The Imperial Mae Ping Hotel, Chiang Mai, Thailand.

Stock, S.P., V. Somsook and A.P. Reed. 1998. Steinernema siamkayai n. sp.

Rhabditida : Steinernematidae), an entomopathogenic nematode from

Thailand. Systematic Parasitology 91 : 105-113.

@ TAININHNT

FINTUNANT id?’ﬂ%li/?%?”l?f’]m ééé 409/7 %%73’#/%%%77775@7%77]7%1/



AMANUIN

=] s & & a A v
A19191N 1 L‘UaiL""Zjumﬂ?i@lﬂﬂ‘ﬂﬁ]ﬂ%‘uaut,mmaﬂuzaLua\imﬂlmmawﬂaﬂ S. carpocapsae

9R316119)
WasfuinsmeveswuoulaLneniya(%)
wdinsneaes2adilug wdN1INAaeasdilug
ldweourey S. carpocapsae
} 71.67 100

500 a/ua.
l&\wounne S. carpocapsae

} 100 100
1000 a1/ua.
ldweourey S. carpocapsae

} 100 100
2000 f1/48.
Tlailgldnouslay 0 0

M15199 2 dnsinnsegsenvedldifeurles S. carpocapsae UNYBABNULANEINUNARDS

Punldifouno/tonen gnsINsegsonvadldinou
(A7) oy (%)
NN 20.83 100
&y 24 3l 14.1 67.69
w&anu 48 Hlu 5.7 27.36
wdanu 72 Hlu 1.4 6.72
W& 96 Hlu 0 0

ﬁwwmw%“é/ifw/ﬁfbé&f @‘Vﬂ%‘%“éxw’@;uvﬂwm%n?ﬂ%/

"%g,m"

TN




