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The Efficacy of Entomopathogenic Nematode to Control Cattle

Tick (Boophilus microplus Canestrini)
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Thoetthai Porsungnoen Tasanee Jamjanya Wirote Khlibsuwan

UnAnea

Mmsnareudssintniwaaslddeunas 3 wila fa Steinernema carpocapsae,
Steinernema  riobrave W82 Heterorhabditis indica 1umsmuqmﬁu1ﬂ (Boophilus
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Abstract

- Efficacy of three entomopathogenic nematodes; Steinernema carpocapsae,
Steinernema riobrave and Heterorhabditis indica on cattle tick (Boophilus microplus)
was conducted under laboratory condition. Four different concentrations of each
nematode species were 0, 2,500, 5,000 and 10,000 individual/ml. Data analysis using
Chi-square was performed to compare the influence of concentration level to mortality
percentage of cattle tick. The result showed a reduction of 100% at a concentration of
10,000 H. indica in five days. S. carpocapsae and S. riobrave at a concentration of
10,000 and 2,500 individual/ml. resulted in a reduction of 25% and 15% in five days,

respectively.

UN

wula (Boophilus  microplus) Hunensmowananeliidaanuioniodens
Lﬁvmiﬂmnﬁﬁg@ ﬁLLwins:ﬁnUaéﬁaianﬁﬁmstﬁmfa (UTIA URZATHE, 2549) aUATIY
mRufiddesaiausfe g}@ﬁmﬁawﬁﬂﬁﬁmma:‘[aﬁmw (anemia) BN lANANR®
L%’Umle&i'jmuﬂulugﬂmaamfmw%aﬁmﬁh anny (2538) 819lay AT (2540) ML
Judulemaninaaifianldis 0.5-2.0 Taddas daufiuainy (2534) aalae Ainw (2540)
Fpudsiuele 10 33 wAasniiaa 1,500-5,000 &3 Lﬁug\mﬁamaﬁuﬁm: 2
faaaas lwm 1 18w duinlauy 1 dafiiudmon 1,000 @1 laezgaduianty
F18n 60,000 Haaaas (Huy 18.46 FaT) Jonsson et al. (1998) wuiingulafilaiiiy
mm‘mNﬁ@ﬁmuvlﬁmﬂndmsjﬂﬂﬁﬁL‘ﬁuﬁo 2.86% uaziiinninaawinnii 10.6
Alansu uanmmfuﬁaLﬂuwm:ﬂﬂiﬂacﬂL%a‘luﬂ's:u,atﬁaﬂﬁtﬂua”umwmtjé'@ﬁ 8§39
anusany Mldiaeimsun (allergy) I@Umn§m5ﬁu§ﬁﬁﬂmmn@mﬂizmﬂ%a‘hjmﬂ
Wulsait LfiE]Lﬂ%liﬂﬁLLﬁ’Jﬁﬂﬁ5@13’16\’lﬂgdﬂizmﬂm 50-90% (nIndgdad, wld) 013
muquﬁﬁ@Lﬁuiﬂ‘luﬂaqﬁ'uﬁﬂ@stﬂ‘*ﬁmsmﬁﬁamﬁ:ﬂumsﬁﬁ@ WTzwdady 1
R2@IN Lﬁuﬁagmwnuu@?ﬂﬂmﬂﬁuﬁ INMINYIIULE Ribeiro et al. (2007) HINUI
§insld cypermethrin (pyrethroid) waz amitraz (formamidine) Tunstlasnusndaiule
WaHINT I RS AR AL AUNA LTI TILAT WYY usinslFaTedusuasiinldifiona
Eoauanae wuiianusunalumsswmumsedin v lvdasdnimindhansesn
gnilniedisdaiiios wazdufanadnafsede ansandavasesiadluiiouss
Nﬁ@ﬁm«ﬁmnﬁ@ﬁw:mwﬂ@ﬂ@iaeiagu%Inﬂ LLa:ﬁna:gnﬁﬂm’lﬁﬂuﬂ‘szlﬁwﬁaﬁmﬁ’u
NN IRIZAUENNE WNUMSAANBNIRIN S LLﬂ:Lﬁaﬂﬂﬂﬂd%ﬂ%lﬂﬂﬂ’]ﬂsluﬂizmﬂ

TymiRsandesmnailufneden asanausuarpiazifanufliniainsains
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mimmuﬂmacﬂﬂ@mnmﬂumimLmaam'mwaJammﬂuﬁﬁmmmﬂ?ﬂn@ﬂﬂu
mimmuﬂmamLmum's‘lfnmsmu FdF3amaniilaun Lmaam wuasden s
MR wazaIBIunIdena g 1w uuaiisy 1w Wdidandes 1Ban uazluslada

Kocan et al. (1998) J10%IN infective juveniles wadlfiAoudoyiia
Steinernema riobravus Wz S. feltiae HuszanTawaiuAuineaiold 30-100% uazvi
‘lﬁ‘ﬁz’mﬁfﬂnéjﬂ“ﬂmaotﬁmﬂﬂ Amblyomma americanum, A. cajenense, A. maculatum,
Dermacentor variabilis 8% Rhipicephalus sanguineus aﬂa\‘i@‘iﬂﬂ'i'lé’f’sﬂ'mﬂua&i’mﬁ
hoden19aia Samish and Rehacek (1999) mmﬁamqmaﬁa:ﬁﬂﬁmﬂﬂﬁtﬁau
Hagdszauanudusalunmsaiuquiivie 1) FufiAwdoaduudr uasiedaeanam
host adLuAnIzdauLasanm i nawvasldifeuday 2) Anwalananesiagaiu
(donaudtlaiud (engorged female) wananaaaiaawlumusmfimansanay
Fanuazasiudaian fiansle LﬁuﬁvlajﬁamﬂﬁauvlmazgﬂvlﬁlﬁauNamﬁwﬁwmﬂﬁ
dw 3) msﬂﬂﬁtﬁaudaﬂﬂ‘lﬂumsmuquLﬁummmﬁnmnﬂ"LﬂfTumﬂﬁﬁw

(irrigation)

Jaaaunyol uazisnie

daaudosfiltnanassl 3 viia 1¢un Steinernema carpocapsae, S. riobrave uaz
Heterorhabditis indica n333A%8e anududuveslfsoudosudazsial 4 aa uda:
sialfifularzosduum (fat tick) $1man 10-20 62 (10-20 $7) vhmmanasluau
NARBINAIFANVUIA 6.0X1.5 L TURLNAT T89828NTLAT1BNIEY (Whatman # 1) $9UI% 1
udn §aiule (flat tick) eaovasundu 0.1% ladulassduinunasas 1 a1 laladan
tloaludasn 0 (control), 2,500, 5,000 WLaz 10,000 G2GaWNAFY LWWaIINAY 0.1%
5an@3 500 'lulasdes @sldarnnistiuiuy dilution counting Lﬁuﬁqm%gﬁ 25+1°C
arvivefidudmameveniulann 24 alus lasmsaswndveanduiuliaunm
waannavlduaasiiivans  wenanitlarmsdnfiuiiadumstuiuimmaiiean

Ifdeudes Mmidwseidayanisad@ld Chi-square

=y '3
HARAZI150h

lfdauday H. indica anau@uTw 10,000 d¢aliadans ﬁﬂi:ﬁﬂ’ﬁmwgaqﬂ
snansavnliiiulaany 100% nelu 5 3 lwiun 5 Lﬂaﬁ%uﬁmsmwaaLﬁﬂﬂnnszﬁu

anututureslfasudasuand9ain control  atilinafAneada (Table 1) &

ima Ineuazany Ysed@ninmves ldidoudsvaumg Tsaunaslumsasununty In
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S. carpocapsae Usz S. riobrave ANLTNDIH 10,000 Uaz 2,500 AI60NRAaNT kLA

laene 25% WAz 15% MaIaT 5 1 audeu (Table 2, 3)

Table 1 Percent mortality of cattle tick, Boophilus microplus caused by

entomopathogenic nematode, Heterorhabditis indica at four concentrations.

y % mortality at day after exposureZI

concentrations(individual/ml.) n

1 2 3 4 5 6
0 10 0 0 0 o 0o 0
2,500 10 0 0 0 0 80° 20
5,000 10 0 0 0 20 70° 10
10,000 10 0 0 0 30 70° 0
Y Replications

Z Means in column followed by the same letter are not significantly different (Chi-square 95%)

Table 2 Percent mortality of cattle tick, Boophilus microplus caused by

entomopathogenic nematode, Steinernema carpocapsae at four concentrations.

u % mortality at day after exposureZ'

concentrations(individual/ml.) n

1 2 3 4 5 6

0 20 0 0 0 0 0 0
2,500 20 0 0 0 0 20 50°
5,000 20 0 0 0 o 15 25
10,000 20 0 0 0 0 25 50

v Replications

? Means in column followed by the same letter are not significantly different (Chi-square 95%)
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Table 3 Percent mortality of cattle tick, Boophilus microplus caused by entomopathogenic

nematode, Steinernema riobrave at four concentrations.

% mortality at day after exposure

concentrations(individual/ml.) n
1 2 3 4 5 6
0 20 0 0 0 0 0 10
2,500 : 20 0 0 0 0 15 15
5,000 20 0 0 0 0 5 20
10,000 20 0 0 0 0 5 50
v Replications

HaMIENIeIliganndastu Samish et al (2000) AenuwilEdeudsy
Heterorhabditis  sp. ﬁm’mgmmmnﬁq@ anamouiuwivle B annulatus
WadUJuAn1y waz Vasconcelos et al. (2004) fi31997W I H. bacteriophora 3eUAY
g 1,500 a/aa. vnlwAula B. microplus seuzldiansszanms 80% wdatnslsfianu
ANAS uazame (2548) Tuuwinlfideulas S. carpocapsae  FUTEENTNWYINRILLEL
laszuzdasgandn S. riobrave Waz H. indica Tooddanisensfl 79.26%, 43.70%
ey 46.30% eNURIAU

nalnnadrhanssesldideudes  Swnlfideudssszundrviens  (infective
juveniles) Taulmdnldluddavasuundlasriumegasssumd 1w thn el nas
aniuazdas Symbiotic bacteria ﬁmﬁ'ﬂaglis'auﬁuvl&ﬁaudam:@mﬂ%mm‘lm:umﬁa@
vasuNad ldiReadufis ussuussans Toldidoudes H indica Useow Symbiotic
bacteria Photorhabdus luminescens &IWlfaautlas S. carpocapsae WR: S. riobrave
ildae Symbiotic bacteria Xenorhabdus sp. IMANMILANGIINUVBITIG Symbiotic

bacteria ﬁw’lﬁﬁwa@iamm;uum aIMITNYNRIBLANG1NY (Petersen, 1982)
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nawdgdad. w. lsaundsleds.

http://www.nanoi-did.com/daig/cowdisease/disease/Babesiosis.html (7/1/2008)
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ANAT Waizshy T3 gy Mg sudad wiuz Aglymyiadt Tsaiad dudsy
URRDNY Faaihawsd. 2548, Uszantnmwuasldidaudaslunmsvnasdiuszoy
szaLﬁu'memﬁﬂﬁg@ﬁmﬁamuéﬁlmﬁiwae Boophilus  microplus.  M3Ussyal
Smsmadmunnduazmaassda’ asifl 31, Tufl 26-29 WOFRINM W 2548. 9
Wi,

WA WEUGNE  sLuas Aweing  uaznIiant viewiant. 2549. MINEAFIRNAIN
Aofifignsindula. nmsms§as 32(2): 35-38.

M Uszasrient. 2540, wivlal Tymiutlyldlaslideslfen. saslany 16@2) 17-
20. |
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OE-10
rTnﬂmwms‘lﬂﬁ'tﬁamlaﬂmmqﬁnunm’lumsmuqmﬁu‘la (Boophilus microplus Canestrini)
svachiuiAanaudnsa (engorged female)

The Potential of Entomopathogenic Nematode against Engorged Female of Cattle Tick
(Boophilus microplus Canestrini)

Winlne dagaiiu’ Waild udnessm’ ussdland shugssa’

Thoetthal Porsungnoen". Tasanee Jamjanya' and Wirote Khlibsuwan
Abstract

Cattle tick, Boophilus micriplus Canestrini is a major pest of cattle in Thailand. Three species of
nematode, Steinernema carpocapsae, S. riobrave and Heterorhabditis indica were compared in laboratory
experiments of their effectiveness in killing cattle tick. Results from petri dish bioassays with cattle tick suggest
that the two most promising nematode species are S. carpacapsae and S. riobrave, as insect mortality at a rate of
10,000 1J's per tick were 100% at 5 days. In the H. indica, 100% mortality occurred at 6 days. The time lapse
between date of treatment and hundred-percent mortality was higher than in S. carpocapsae and S. riobrave
treatments. To determine if nematode infection had any effect on egg laying of cattle tick that had not died, the
number of laid eggs from the petri dish at the end of the trial were examined. During this experimental period, the
number of laid eggs of cattle tick was lower in all treatments than in the control (p<0.01).

Keywords: cattle tick (Boophilus microplus), entomopathogenic nematodes
unAate

wiula (Boophilus microplus Canestrini) tﬂuﬁngéﬁmﬁﬁa’lﬁtﬁnmqmﬁﬂmﬂrfiamﬂ‘gmiﬂu'mluﬂs:m.
e msmageulss@aninmanddideurlos 3 10ia Ao Steinemema carpocapsae, S. riobrave URT Heterorhabalitis
indica rswiulalualjifnng nwuindimeudlen S. carpocapsae usx S. riobrave Anwiindiu 10,000 fasis
fndans fidnunmgagaia annsminfiiulame 100% nelu 5 d2u H. indica fanadadu 10,000 s
findans Miulamne 100% w6 du sasfan e dausnuivsadiulaluk 3 nsnis wudrdualdveaiy
Tnammmnatiwﬁﬁ'ﬂd'\ﬁruﬁ'ammﬁﬁ(mom) tﬂatxﬁﬂutﬁﬂuﬁunﬁnﬁ‘ﬁmmu '

iy WReudenanwnisaunas  tiula(Boophilus microplus)

einiigingn meinfamanfusseinnnzmanens anzinsmamenf aninnduseuuii
Entomology Section, Department of Plant Science and Agricultural Resources, Faculty of Agriculture, Khon Kaen University
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The Potential of Entomopathogenic Nematode against Eggs of Cattle Tick

(Boophilus microplus Canestrini)
. 1/ B 2/ . . 2
Thoetthai Porsungnoen™  Tasanee Jamjanya and Wirote Khlibsuwan

l/Entomology Section, Department of Plant Science and Agricultural Resources, Faculty of
Agriculture, Khon Kaen University
¥ National Biological Control Research Center Upper Northeastern Regional Center,

KhonKaen University P. O. Box 181 Khon Kaen University, Khon Kaen, 40002

Abstract

Effect of inoculation time of Steinernema carpocapsae, S. riobrave and Heterorhabditis
indica at different concentrations on their activity to egg of Boophilus microplus in petri-dish
bioassay were studied. With egg age of 5" days at inoculation time, percent egg hatching was
affected by nematode concentration. There decreased to 85, 57 and 30% (p<0.01) at 2,500, 5,000
and 10,000-nematode of S. carpocapsae, to 89.33, 84.33 and 56.33% at 2,500, 5,000 and 10,000-
nematode of S. riobrave, respectively. In H. indica, however, the differences were not significant.
With delaying egg age of 25 p days at inoculation time, there were no significant differences
among nematode species at different concentrations. In summary, infection occurred in B.

microplus eggs on petri-dish bioassay. Infectivity of nematode species decreased with aging of

eggs.

Keywords: cattle tick Boophilus microplus, entomopathogenic nematodcs
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Soil Treatment with Entomopathogenic Nematode against Engorged Female of Cattle Tick (Boophilus

microplus Canestrini)

a a &
iiiaIng Yegaiiv, vinild usuesse uaz3lson viugisse
T. Porsungnoen, T. Jamjanya and W. Khlibsuwan

AINigIne PdTRsmaRiuaE I NI MsINYAS Ausin¥ATNART A InFoveMUY 40002
Entomology Sectioh, Department of Plant Science and Agricultural Resources, Faculty of Agriculwre, Khon Kaen University 40002
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ABSTRACT

Control of cattle tick, Boophilus micriplus Canestrini by entomopathgenic nematode, Steinernema carpocapsae
was studied in laboratory. Four concentrations of the nematode at the rate of 0, 2,500, 5,000 and 10,000 nema/ml. were
applied in soil against engorged female of cattle tick in petridish. The result showed the three concentrations of 2,500, 5,000
and 10,000 nema/m! produced 100% mortality in four days. The number of eggs laid per female was also reduced.
(Keywords: cattle tick, Boophilus microplus, entomopathogenic nematodes)
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din'ny degaidiu, vindld uduessen waz 3150l vaugassw. 2551, daonmnns 19 dReudosmimg lsauuaslumsaiuquidy
TA(Boophilus microplus Canestrini) 550210 (eggs). midszaimasilszdil 2551 quiifonruaudngirTaediunid
Urew1A, St 20-22 patau 2551,

Jonsson, N.N., D.G. Mayer, A L. Matschoss, P.E.Green, and J. Ansell. 1998. Production effects of cattle tick (Boophilus microplus)
infestation of high yielding dairy cows. Vet. Parasitol. 78:65-77.

Samish, M. and J. Rehacek. 1999. Pathogens and predators of ticks and their potential in biological control. Annu. Rev. Entomol.
44:159-182.

Table 1. Percentage mortality of engorged female of cattle tick, Boophilus microplus in bioassay after the exposure to

different concentrations of Steinernema carpocapsae

Concentration v % Mortality at days after exposurey

(nema/ml.) " 1 2 3 4

0 20 0 Oa 0b 0b
2,500 20 0 0Oa 80a 100a
5,000 20 0 Oa 95a 100a
10,000 20 0 5a 85a 100a

F o o

C.V.(%) 400 2384 0

v Replication

¥ Means in column followed by the same letter are not significantly different at P>0.05 by DMRT

Table 2. The number of eggs laid per female of cattle tick, Boophilus microplus after the exposure to different

concentrations of Steinernema carpocapsae for 20 days

Nematode Species Concentrations n” Eggs laid per female”
(nema/mt.)
S. carpocapsae ((] 20 217147 a
2,500 20 12.50b
5,000 20 24.79b
10,000 20 750 b
F-test o
C.V.(%) 18.07
v Replication

¥ Means in column followed by the same letter are not significantly different at P>0.05 by DMRT
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To:  malee thungrabeab (sriwanmal@yahoo.com); tuedthai@hotmail.com
Dear Aj. Thoetthai,

We are pleased to confirm that your paper has been accepted for oral presentation during
the international section of our conference. Please quote your manuscript number with any
future correspondence:

0-119

Registration is now available from the conference web site:

http://www.hands-on-uni.info/

and the full Program should be available on the site this week.

Please do not hesitate to contact us should you have any questions or wish to change the
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