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Preliminary Test on the Efficacy of some Insecticides for Controlling
the Black Headed Caterpillar; Opisina arenosella Walker on Coconut

quw aven ¥ waewn gonl ¥ uae s iy ¥

1/

Sutep Sahaya ¥ Puongpakar Angmani ““ and Amporn Winothai N

Abstract

The black headed caterpillar; Opisina arenosella Walker is one of the most serious
pests on coconut. The typical signs of infestation are the dried-up patches on leaflets of the
lower leaves. Larvae live on the under surface of leaflets within galleries of silk and feces
material and feed by scraping the green matter. There has been no appropriate control yet.
Therefore, a preliminary study on the efficacy of some insecticides for controlling the black
headed caterpillar on coconut was initiated during September-November, 2010 at the
laboratory of Entomology and Zoology Group, Plant Protection Research and Development
Office, Department of Agriculture. Completely random design was utilized with 4
replications and 5 treatments. The treatments were the application of flubendiamide (Takumi
20% WG), lufenuron (Math 5% EC), chlorfluazuron (Atabron 5% EC) and Bacillus
thuringiensis subs. kurstaki (Bactospiene FC 10600 IU/mg SC) at the rates of 4, 10, 20 and
100 g or ml/20 litres water, respectively against the control (untreated). The results of 7
days after spraying revealed that the application of flubendiamide and lufenuron showed
high efficacy of more than 90%. The efficacy of chlorfluazuron was neatly as good as
flubendiamide and lufenuron, whereas the efficacy of Bacillus thuringiensis showed 64.99

and 50.77% at 5 and 7 days after spraying, respectively.

Key words: coconut, black headed caterpillar, Opisina arenosella Walker, insecticides
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UNARED
veWIFmUEWsTY; Opisina arenosella Walker {WuusinsAngufianilufisvuinguuasiu
wgwin Tnwimaussipiufasulflunewdn wdinlusauioyavhglusdduiof dnuoe
mahaewuunluun dwluaieg Tdnvaeduseswdy Seliiismafmenzaudmsudouiu
mdn Fulihnsfnudoysdouiuuasas@nsnmansdosfuridamauiimusns fidu
msfiSewnasenguiipuazdmine SinIduRanNIednfiy nauiinanens sewing
Wauiueeu-woPANIBY 2553 10UNUMTARBULUY CRD & 4 91 5 n99138 THun wuans
flubendiamide (vMAH 20% WG), lufenuron (4% 5% EC), chlorfluazuron (@MmUTDU 5% EC)
WA Bacillus thuringiensis subs. Kurstaki (wumlnalu FC 10600 IU/mg SC) 891 4 ndy, 10
Ia8&ns 20 TeFfnT uaz 100 afAns/1 20 Ans mud1FU WIBUWBURUNT9L3E binuans
finswuaTmunsInds 1 ade wawu flubendiamide, lufenuron Wa¥chlorfluazuron
fag@nsnmlunmsmupudnumewinmuswinlitsoniiuasunnsivegeiiiy s iy
eafATuNTTIBWWENT du Bacillus thuringiensis S13N308AUTEEINTIUBWTIFLEWET
litpeniwazunnsaeehefidudAynosiiatunsss alivuas wwed 5 Sundowusns wi
fndonn 7 Fu Swweuliupnshfneadftunsssishviuas demunseangnm
m1135989 Henderson-Tilton WUI1ANSIWUI1T 7 U flubendiamide, lufenuron uaz
chlorfluazuron fHuUsz@n8nIw 100, 93.35 waz 83.74 WasBus mussu d9u Bacillus
thuringiensis SUse@nSnmiivdonuans 5 uaz 7 T windu 64.99 uaz 5077 wWasius
PNF I
MIFIATY: UeWi MuaWIIFMEwEY; Opising arenosella Walker an5Upuriurdmuuag
A AFIus wnldufinsveeiuiinisszuin
wgwirdufisiasugiafidfgooy Wudy wazguuseanueniiuduniy
Uszimalny wawdrsinolfuslneanlugluss  msuushmsdoofurmsnusassiiatvasng

wgwiMgau Wwenwdn maerswhlunlegy s19ms liud nseReuthenduzwinsiag

TudBvgmamnssy JgmiidAguasnisugn
wgwin Antoiulsn uazuaaudng dofl
ayuatunila Wy AaguIaNewd el
NEW3ITI UBUI I uazuuaesny Jagiiu
WUNUBUNIRNEWINY; Opisina arenosella
Walker BoiluuuavAnszsiinbmilufivnszga
el Eoil,2550 7¥ovimuszau-

finstaoiuidnuuasriawdeliunscdng
Aaly smnslufiwuuuawihats uagnawu
8158338 Bacillus thuringiensis N3l
aseuuasiliupvAusenaunilovaynis
UouiuhdnlneiBnaunauy winidonsly
fsgunnstpoiumdnAnguewing Sl
LargUaTIRIINNIE Wi wewi T Tufieild



ENTOMOLOGY AND ZOOLOGY GAZETTE Volume 28 Na. 2, July - December 2010

Tunmsuslnamsldarsiaiioradifiwmndgls
NRNTENUADANFEIINYIRA usnIINHNIIWY
snsfazufuRlssiuan davainaaugs
ypuiunzwin Snvisugnlugnuiiveudiy
winluundoyuen Jagiufiansdeoeiuiide
LsTilewgavassnAngfiy Boazfidunay
tovsafld fuslne naaRauAngsTIUYIR
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UseAnsnwideoiu Weduuuimslunis
nasaulugn s uarAnwinansenusiong
s3suvAnaufiaglFunziiinynIansgvu
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TISUHENITNARBILUY CRD 37U
4 41 8 5 n9933 Tour n9wuans fluben-
diamide (AT 20% WG), lufenuron (wdimn
5% EC) , chlorfluazuron (87 M1U59U 5%
EC) wa¥Bacillus thuringiensis subs.
kurstaki (wualnalu FC 10600 IU/mg SC)
8991 4 NSy, 10 Uad8MS, 20 AeFEnTuaY
100 findans/10 20 dns muasu Wby
WeutunssyiFlunuais vinimeasuluy
FeyrngiautuesuiuwgPINBUTUALEWE
YAPIUTEIL 1 WmT fiugniunszangdu
suAugna1Y 20 1 s 1 du/eh

YINT19L8 BT BB UTHI U DU
wzwialuiosufuinenguiiguazdniine
fn3duNmuIn1aednufy nSNIYINg
nwss aUlFUSIN UMW S RN
wiUsdaevuauTed 2 (uuaiussaind 1
WURWAT) 91U 10 F/su Usey 3 A
ASIAUUITIUIUNUDUNDUNUT T WALV

Wugs 3, 5, 7 waz 11 u Iasmsiasiuain
Tusgndramnluss

WU gUNANITNARDYAINNTINTD
iee Ingdimstesiuan1oafiAsuIuiuey
winzASufingaiu saelusunsy IRRISTAT
Towulaurndayadmauvuey fMur1 sqaure
root (x+05) ABWIATZVNEMSETR TR
ANUUUTUTIIUDURINUENTIET5 analysis
of covariance AMLLWFHUTiIHUANRRYFY
35 DMRT Fisanlasdifusiusedndninlu
matlauiuidn (% Efficacy) m3iSnsuag
Henderson-Tilton (Puntener, 1992) iag
uAnuanTenuYBssIsARBY (phytotoxicity)
fidfafuneni

NANISNARBALAZINIT0]
FIIUUDUIIAIUTWE T (Table 1)

AsunuaIsETIuIunUBNIaiYBY
seWing 9.75-1825 F/fu BoflmTuuAnsiyg

aa

fumeafifsznitensandsd Fohreidaya
FIIUNUDUVAUWUITHILTE Analysis of
covariance

naWuES 3 T wuvueulungsyis
NSWUE1S flubendiamide, lufenuron WaY
chlorfluazuron @&y 050, 2.50 Way 3.50 51/
AT e el TR Tl e e TREA TR ol W ol WINPT
fAmyadRfunTIaslinuans Awureu
@AY 6.00 #3/8U nINATHY Bacillus
thuringiensis WUNUBWRRY 475 §3/5uU
Tsiwmnsnemoadfnunssadsiwuas

ARFINUETS 5 T wunueaulunssuisa

#n199%uR15 flubendiamide, lufenuron,

chlorfluazuron WUa% Bagillus Hhilri



WmRyaysening 0.50-320 §1/fu Hauni
unzupnFIveE 9l Ty A9t Aiy
n55335 [nuas Anuvuewmdy 575 §/6u
WowsuuWsusevinonssuisfinugns wu
1IN19WURT9 flubendiamide WuUMUBUAAY
Yorfiqn 050 §/5u JuRuINABMTHUETS
lufenuron WUVUBWRRY 1.50 fa/5u ldumn
PSRRI UNTINITNUSY flubendiamide
N19WUR19 chlorfluazuron wae Bacillus
thuringiensis Wy 3.00 usy 320 ia/su
WANKTINIIFDATUNITWURTS lufenuron wH
WINNTuREwRnFIYRE TNy AN IR
AUNT9UIBWURTS flubendiamide

NRINURNT 7 T4 N350I5n15WuaS
flubendiamide [siwuviuau Bslduwmnsnoriu
NMANRNUNTINIBTANURTS lufenuron LAY
chlorfluazuron NWUNUBUIARY 0.50 LAY

= v o P C| @
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1.7567/84 miua sy Baity 3 ngsuis
FUNENIWUNUBUL BN T IR WAN YD E19H
W1 Ayn1gadfitunssuIslunug1sfinu
WUBUWRRY 575 H3/fu §IunI5uIsnITwy
Bacillus thuringiensis WUUBURRY 4.50
5 /fu ldunnsitynioadfidunssndzl
WU

PRIWNUET 11 9 nesudsnmswuans
flubendiamide &% lufenuron [HwumuDY
doliumnsinafumafiftunssuIswuaTs
chlorfluazuron FWuUMUBUIRRY 025 #/Hu
Futy 3 ne9RIERINEY WusuBuTBENT
uRzhnnE1vEIelTy 1A NIvaf Aty
n55u35 [UNuRSINUILEW@AY 1.50 /8
8IUNIIWABNIWY Bacillus thuringiensis
WUMUBWIRRAY 1.25 /58U Biunnsvieads
ffunsgsAslaisiuans

Table 1  Efficacy of some insecticides against number of the black headed caterpillar;
Opisina arenosella Walker on coconut tree at the laboratory of Entomology and
Zoology Group, Plant Protection Research and Development Office, September-
November, 2010
Rate No. of larvae/ plant
Treatments (g or m1/20 1 Before After spray (day)
O spray 3 5 7 11
1. flubendiamide 20%WG ) 1175 a 050 a 050 a 0a Oa
2. lufenuron 5%EC 10 12.75 a 250 ab 150 ab | 050 a 0a
3. chlorfluazuron 5%EC 20 1825 b 350 b 3.00 b 175 a 025 ab
4. Bacillus thuringiensis 100 1550 ab 4.75 bc 320 b 450 b 125b
5. untreated - 975 a 6.00 ¢ 575 ¢ 575 b 1.50 b
CV(%) 40.8 304 313 353 69.6
RE(%) - 854 869 80.6 734

Means in each column (from 4 replications) followed by the same letter are not significantly different

Vpoed 'y
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wWasBunusednSnwarstiosiuidnuuou
WIRuEWEN (Table 2)

A asduiusynsaiwng
UooRurdn (% efficacy) Inpléignsuay
Henderson-Tilton (Puntener, 1992) Inefign<
MUt
% Efficacy = [(Ca.Tb-Ta.Cb)/Ca.Tb] x 100,

Ta = Number of insect in the
treated plot after application

Tb = Number of insect in the
treated plot before application

Ca = Number of insect in the
untreated plot after application

Cb = Number of insect in the
untreated plot before application

HanIsAIuINUIzAnEn nTunng
Youfurmdn AnSonuss 3 T wudians
flubendiamide HU5z&nEnwgugm 93.08
Wasdusd 98989u1FB chlorfluazuron uag
lufenuron HU5¢&n8n W 68.83 way 68.13

Wasdud  miusisu 834 Bacillus
thuringiensis fUsEAVEAW 5020 Wadidud

NFuNUE1T 5 Tuwudis fluben-
diamide fUszAnSNWGUER 92.78 Watidun
3DURUNIAB chlorfluazuron W& lufenuron
TUse@nBnIn 6748 uay 66.75 wWodidud
AIUEIGU &34 Bacillus thuringiensis §
UseAndnw 64.99 Wosidus

WRIWURIT 7 TUWUIIR1S fluben-
diamide HUszANEnWguan 100 wWadidud
509a0H1AD lufenuron WaE chlorfluazuron
fUseRNEnW 93.35 umy 83.74 asidus
AIUSISU &34 Bacillus thuringiensis
UseRndnw 5077 wWasidus

NAIWUFIT 11 FUnwud1819 fluben-
diamide 8% lufenuron HUILRNENWGUER
100 wWos¥ud way chlorfluazuron
Usefndaw 8951 wWasidus dw Bacillus
thuringiensis TUsRVENW 47.58 WodBus

Table 2 The efficacy percentage of some insecticides for controlling the black headed
caterpillar; Opisina arenosella Walker, on coconut tree at the laboratory of
Entomology and Zoology Group, Plant Protection Research and Development
Office, September-November, 2010

Rate % Efficacy
Treatments (g or m1/20 1 Day after spray
of water) 3 5 = 1
1. flubendiamide 20%WG 5 93.08 9278 100 100
2. lufenuron 5%EC 10 68.13 66.75 93.35 100
3. chlorfluazuron 5%EC 20 68.83 67.48 83.74 89.51
4. Bacillus thuringiensis 100 50.20 64.99 50.77 47.58




HaN1INAasslaUSsuyuain
FIUIUNUDUIIATNENS 1Y Lz iUnsFus
Use®n8n1wwuiiang flubendiamide &
UseRnEnmAifign Inewusnauvusuanay
aESRIaN FIaed Fusiuszananiwann
N1 90 wWoasifiud dua1s lufenuron WAy
chlorfluazuron fUszAnSnwindAerud
NRINURIT 3 UAY 5 T wAraywues 7
Fuluans Tufenuron Swnldiudindn & wsu
Bacillus thuringiensis w4 SUs£@n30m
gognfindunuats 5 Ju wasan 7 fu
Ysefndnmilunuanas Wovaimdusns
Uz Tund gy iTiussdnsnmsouni
wnzaninnAuduniiarned sofunsals
819 Bacillus thuringiensis RI5UNITHY
Ansiafuatiotioy 2-3 Asy wazgrovins
wuusinzafulyimafiu 57 Su

819 flubendiamide (Jus1stiayiu
YAUNAIT Insecticide Resistance Action
Committee (IRAC) vnoglungudl 28
Ryanodine receptor modulators (Anony-
mous, 2007a; Anonymous, 2007b; Anony-
mous, 2008) nalnn19aangnd (mode of
action) ¥noglunguaisaongnifiszuy
UTEa UMY (receptor) Tiviwiindilu
nfudalunisvanazraswasnduis 9z
finsUanudosasunaBuy (Ca™) Ryano-
dine receptor (Hudpvudniulooay (on)
uaznTzfulifuansosuna@en anslungud
panNBIUFUAY receptor vIWlianngn
AIUANNTSNALAYANENA NI UNRTH5y

g1slunguilazfioinisdeninng @eudy
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fdnemns Suwn wazaeluiign §msu
naNuARIRluNgsEDY Diamides taquisdl
3 ¥ilm yinusnAe flubendiamide thmezilyu
wiludszwalve d1udn 2 afn LHud
chlorantraniliprole k&% cyantraniliprole ot]
sgvwiomselunsifou fwiuarshunguil
Bumsndfuliousiadniifongu &y fluben-
diamide fr15ziunduiiy LD wihiy
2,000 fiansu/Alansu

819 lufenuron &g chlorfluazuron
Huaan IRAC Snaglunguit 15 dudouuau
mMsfwATIEAlARU (chitin) vouvuauAe
(inhibitors of chitin biosynthesis:Type 0,
Lepidoptera)

nantaen Al Benzoylureas 87150
ﬂiﬂq'&lﬁ {#url bistrifluron, chlorfluazuron,
diflubenzuron, flucycloxuron, flufenoxuron,
hexaflumuron, lufenuron, novaluron,
noviflumuron, teflubenzuron W8 triflumuron
(Mitsui, 1985)

nalnn1seengnadRlunguasAIUAY
n9esgiuln (growth regulation) &75u
n& Benzoylureas 3zlUsuniuwunnisasig
snaladiu yhldmeussnesulisuysal way
mulufign wiatlisussitiusnash 91
soad3Indunnus uaziufuTld wiazling
son1esle Fwauld Fwsnsin wazms
sendinveevupuguriall Tulsymalvesins
THarslunguiitasfunusuiiifonauaiin
WU MUBUNTEYVEN MUBUNTEYRN iBu
wWieganefhy (Jusu fwsuaslunguilidu
sanfiRwloysedniionguduiviiu 8
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lufenuron 4&% chlorfluazuron HANTEHU
Asdufiy LD, wihdu 2,000 uaz 8,500
fafnsu/Alansy muasu

mafnwIAuduRysefiy (phyto-
toxicity) anmanasauliwuAyufvyy
s nefiafivaasssiofiuueniig

ndioyasond1atnosu El%ifuin
8157 mMaReaY LHwA flubendiamide,
lufenuron ua% chlorfluazuron Huu3lialy
mstpuiuidemuauIA uuewi ) Buagls
yMsvRaauusuna g wls wavAnwina
NILNUABARFEITNYIR nouvinITuusi
\ERINT gsnanuu dnms uavingdissy
pol

FUNANMIVARDILITAIUUZI

nsAnsLdosFuanInZaunaany
#1719 flubendiamide, lufenuron W8
chlorfluazuron 8m91 4, 10 U8 20 NFUYWID
fa88n5/10 20 Fns SUseAnEawAluUnS
Uouiurmdnuauiimuzwi 894 Bacillus
thuringiensis TUseAnBnmihunay Buris
Wlunasautusunaiuaninls s1fofinu
#9181 ANEA UM SR MINTEY wRzAnY
HRNTENUABANIEITNGR nowinIsiuzi
MEEIaNS gINaenuy YnInT uazingseay
diuszpziduriuid nedisdusioonusans
91908 Bacillus thuringiensis subs. kurstaki
(W&t FC 10600 1U/mg SC) &m51 100
faafns/AN 20 Ans wuRindeadu 2-3 Adu
vy 5-7 fu Beavdunsreilowsiafld
fuslna Angosananfuazdowindou

AYBUATY
wovaunn wioUsely 1U18u
WoETIT SsEs weeyion gy
WREUEIATYAR pui Adensiady
wavsuTNtoyasuna uggags vy
el
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Species Diversity of Stored Product Mite in Central Thailand
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Abstract

Survey of stored product and stored food mites were performed at of 22 provinces
in central Thailand during January 2008 to January 2009. Amount of 4 families of mite pests
as well as 6 families of predatory mites were found from 127 of 243 samples. The mite
pests found from 78 samples (61.4%) were classified in Order Trombidiforme and belonged
to Acaridae, Eriophyidae, Glycyphagidae and Histiostomidae. The most abundant species
was the mold mite, Tyrophagus communis Fan & Zhang found with the numbers of 13.4%
followed by the Sancasania berlesei (Michael), and Lardoglyphus konoi (Sasa and
Asanuma), found with the numbers of 9.4 and 7.9%, respectively. The predatory mites
found from 49 samples (38.6%) were classified in 2 Order, the Trombidiforme as
Cheyletidae, Bdellidae, Smarididae and Stigmaeidae, and the Mesostigmata as Ascidae and

Ameroseiidae.

Key words: diversity, stored product mite, Central Thailand
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Table 2 Stored product mite samples collected from 22 provinces in central Thailand
during January 2008-January 2009
Mite
a:;otrl:ielillg Order Family Species No. (%) Source
behavior
Plant pest ~ Trombidiforme  Acaridae Tyrophagus communis 17 (134)  Onion, Garlic
(7 (67) Fan&Zhang
Tirophagis sp. 324 Onion, Garlic, Dried pepper
Sancasania berlesei (Michael) 12 (94) Onion, Garlic
Sancasania oudemansi 431 Onion
(Zachvatkin)
Sancasania sp. 2 (16) Onion
Suidasia pontifica Oudemans 647) Dried pepper, Animal food,
Dust in rice store
Suidasia nesbitti Hughes 2 (16) Rice
Suidasia sp. 2 (16) Rice
Lardoglyphus konoi (Sasa and 10 (79)  Salt fish, Dried fish and
Asanuma) shrimp
Lardoglyphus sp. 3(24)  Onion, Crispy fish
(Sub F. Aeroglyphinag) 108 Dust in rice store
Unidentified ¥ 539  Onion
Eriophyidae (3) Aceria tulipae (Keifer) 3(24) Garlic
Glycyphagidae Auslroglycyphagus geniculatus 2 (16) Dried mushroom
5) (Vitzthum)
Blomia sp. 324 Dust in rice store, Rice
Histiostomidae (3)  Unidentified 324 Onion
Predator Trombidiforme ~ Cheyletidae (26) Cheyletus sp. 14 (110)  Onion, Garlic,
28) Sunflower seed, Paddy,
Dried fish, Dust in rice store
Cheletonella sp. 1 (08) Peanut
Unidentified 11 87)  Onion, Peanut, Rice,
Dried white yam,
Dust in rice store
Bdellidae (1) Unidentified 108 Rice, Dried squid
Smarididae (1) Unidentified 1(08) Rice
Stigmaeidae (1) Unidentified 1 (08) Rice
Mesostigmata  Ascidae (16) Criniacus sp. 1(08) Onion
20
w0 Unidentified 15(118)  Onion, Garlic, Com,
Dried squid
Ameroseiidae (1) Unidentified 1(08) Onion
Unidentified (4) Unidentified 4 (31) Onion
127
Total (100)

Y Nymph stage was not classified
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Figure 1 Sampling of stored product and stored food mites in Central Thailand




MN3815fguardnIine Ui 28 atudl 2 nangiAY - SunAw 2553

Mold mite ' Fish mite

Suidasia pontifica

»




ENTOMOLOGY AND ZOOLOGY GAZETTE Volume 2B No. 2, July - December 2010

seupudiuiveassnssnusasiavueuludn;
Plutella xylostella (Linneaus) mnﬁuﬁﬂgnﬁ’lﬁ'ty 3 wwig
Toxicity Level of Insecticides to Diamondback Moth;
Plutella xylostella (Linneaus) from Three Important Planting Areas
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Abstract

Diamondback moth (DBM); Plutella xylostella (Linneaus), is the most serious pest of
crucifers in Thailand. It is difficult to control DBM, due to its resistance to many
insecticides. Farmers usually solve this problem by using higher dose, which is not
sustainable and causes a lot of problems thereafter. The best way to do this is to implement
insecticide resistance management (IRM). The toxicity level of various groups of insecticides
to DBM in each location is the important basic data to formulate insecticide resistance
management strategy. Toxicity level of insecticides in this experiment was measured by
using the standard leaf-dipping method. The 3" instar of F1 larvae from 3 important
crucifer fields of Thailand, Tha Muang district in Kanchanaburi province, Tub Berg district
in Phetchabun province and Sai Noi district in Nonthaburi province were used. The
experiments were conducted from October 2008-September 2010. The results revealed that
the insecticides showing high and rather high toxicity level to DBM from 3 planting areas
were flubendiamide, chlorantraniliprole, Bt. aizawai, Bt. kurstaki, spinosad, emamectin
benzoate and fipronil, having LC_' ranging from 0.160-10.6, 0.225-7.97, 3.11-14.1, 127-8.61,
1.70-8.70, 1.16-5.63 and 1.15-8.40 mg (AI)/liter, respectively. On the other hand, the
insecticides showing low toxicity level to DBM from 3 planting areas were indoxacarb,
chlorfenapyr and tolfenpyrad, having LC_ ranging from 27.5-79.2, 18.5-33.0 and 212-145 mg
(AI)/liter, respectively. Therefore, it is necessary to temporarily stop using these insecticides,

until the toxicity level increases. The insecticides, flubendiamide, chlorantraniliprole, Bt.
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aizawai, Bt. kurstaki, spinosad, emamectin benzoate and fipronil showing high and rather
high toxicity level were suitable to be used in insecticide resistance management planning,
Data from this experiment also indicated that the management for preventing or reducing
insecticide resistance problem in DBM as well as the adjusting for proper recommended

dose of insecticides for DBM in each location was the urgent action.

Keywords: diamondback moth, Plutella xylostella (Linneaus), insecticide resistance
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yufothgiiuil smoulednlfmiannaehum
Fasngauasudntiy 81 ¥Hn (APRD, 2010)
maUgnfiwinetosindios uaztienglivuay
vupuludindeg 14 Su yhikdwmeulyidngn
N 25 qusiel AliSua1seunsgatesa
HoslauinumIns N1TWNAITEILNRYDENY
winuaynisivuauludnaysenguduiady
wan fhiusaeiiatlaunsofiasimnnn
musiesnsguaslivaneelnililuuag
(Wright, 2004)

dlaganinumsnstudazmalnedny
T¥a19euuaadunaniunisteeiumdn
yiaulpin fuhsuewladnluyssmalneSod
AN TUMUA B RS LRI TRty

s ] s 1 A'
FERURAMHTUIIIFNTI ﬂquLL[?‘liﬂz'Nuﬁ A3




sfuynurewenldnsossEhunasUsznm
Aapdduinsied sousafinaunsesfotiagiu
wuindusImann @ Tussnguaadn
Tulpswin wud A wwaevmeulun
WD prothiofos luunsvilgnnianais Tull
W.A. 2533-35 Bgveing 0.8-1.1 WiupusY

[

Wuggauke wisiesnlul we. 2540-42 A
fmluunssdgnaianatoiady 27.81-
64.52 wiheavauRuddouLs dIus1angs
synthetic pyrethroid 1u fenvalerate Tuuviay
Ugnmenanslul w.A. 2533-35 AWML
BYIEWIY 2.86-6.71 WiwausERUiEaULD
usipiDs T WA, 2540-42 Fwrs1ALFuNIY
TuunduugnatAnatowiudu 35.31-146.92
whessduiugeauus (Junul uwavhny,
2544) vusulpinareiugvsfioy Jonin
WS TR uyuses192uNey fipronil
ot 910 366 whilud 2542 Ty 1383 wh
vousnuiugeouwelul 2544 umzvuaulydin
SeWuduretmey FenTauumy3 faany
FUADANTEIMLRY abamectin gotiuaIn
141 whlu®l 2542 T 411 wihwesanewug
douuolul 2544 (WITOUREY WazADLE, 2542,
2543 uny 2544) sioiipvaininensnsuauly
AgenuNRetY fuptnusiadlos oy
lednifinnisWmuiAIu iU Iusaa 92
WNRYUAIEY NE3
WaTlazimnnaymdnisdnanisans
Aumusiaansewusaiuueuludnluusag
wasilulsemelny Suazdunsandigmnig
WA UF U IR E1slAna (Mau and

Gusukuma-Minuto, 2004) duiluiagsiay

MNaasfiguasd vy U7 28 athufl 2 nangas - SuanAy 2553

NIUsEAUANUTURY WarANFAIWTIBY
ssguuaveiineieg Afunldiumenlydn
Tuwsiuaziiond Wellasmaszuwasiiveny
aslunslimpdon Tnefliludstigmeany
vy vustidszmalnedolufifaya
namfilutiaati sofidehnamease e
MIEAUANNTUREY DRI TR TWNBININNT
10 wfin saUsvansuuauleinluwsazd Tu
vipunduuwmagnindidAuasnanany
Ao dwnoviehg Jevimnmigyauy3, dwnaviu
On Jondmwssysol uszr dunelnstioy
FonTnuuny3 Wedaznauivueuludnly
RGN L TS PR HE AUVE I PECRE
PINAINEIIEYDILNYATNTHINHALE B
doyasunariduioyadidy Aduludos
nunoumIvLRUluNMstesAumdnruay
ToinAifiuszansamiuwiaziiood wazfiu
wwInelun1s¥ANIsAL ALK a5
wuay Iaplnagndnisvinaseuuaouuy
v (window strategy) mMsnmaavil 3
Tguszavdilanausysiuanuilufiveay
ganuuaeufinsgg sipvueauluin anHud
Ugninfisd Aty Tunmanatsvesuszmealng
FIUIU 3 WY

guUnInluasiEns
uwauAilinnany
iunweulefnatnulavdnuag
nwranaly dnevinsie Sovianigauys
gneviuln Jouinmeysysal dunalvaloy
JoTomyd Trefiunsvaneiudae azh
#nd1 200 5 shanEeesaeludnasena
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neva lueeufuAn9iisguuay vausen

FeWmMTEISNYRY N9ATMSnEns 9
gomnf 2612 pureaiBus wiufusnusly
Tunse Wefdoaenansnuiudy Foliiil
10 Wosdud Tnpguiuafiiedusvms

Usoav TR ol fuanniuifie iy nauwus

9

wazsluusiunsineethneglunsy (fsly
finusasliuousy 1 Ausunsfinslawly
Funwgu uiSenesupuainsundiiaselu
naoy Iawldluazihdoufudueins au

v

NsEsUBUN§ Yo

U

3 Yr0diu ForhunlHly
NIVARDY
sagnussuiilunmavnaae

8192 usausee Alunsaaesdl
wefl Ao spinosad (Success 12% SC),
indoxacarb (Ammate 15% SC), emamectin
benzoate (Proclaim 1.92% EC), chlorfenapyr
(Rampage 10% SC), fipronil (Ascend 5%
SC), tolfenpyrad (Hachi Hachi 16% EC),
flubendiamide (Takumi 20% WDG),
chlorantraniliprole (Prevathon 5% SC), Bt.
aizawai (Xentari 35,000 DBMU/$afindy
3D 10.3% Al), Bt. kurstaki (Bactospeine
10,600 IU/8&8n4u FC %38 2.12% Al) Wag
GRELIN (Colone)
AEN1sRaDY

Fdun AR aUfTRN Y
Tudn nguiguasdmiinen  &§1in3dy
WauIN198719nY WY NSNTYINITIAYAS
N9amW Jeuinaihauna1ay 2551 Tulbiou
fueneu 2553 vimaasaslaeis leaf-dip
bioassay Uﬁzﬂqﬂﬁmﬂ Fahmy et al, 1991

Wiz Shelton et al, 1993 TlunsnaUanae
sronwiRuluty wavsnluldfoun 5x5
wufimms ymsgulunsra sl Ty
Az usmeANdusee Aazanslnihd
wanasdulupsdutiu 5 Safdng/sh 20
Ams W 10 Jud deliwie winhlulglu
petri dishes AflsnTnsuay 1 84 wihldvau
Yo 3 $ofu T 10-15 1 asluudas
petri dishes tfpliwuaninludniiyuaisen
LU YNNI TNARDYAUE ISR ILNAYLF YR
5-9 AT Az 4-5 91 sungueIUA
(control) WupuinlunemaUFgushiinay
sstuludiseathofivs mveaseluiog
UjuRn1efignungd 26+2 svAngaiBud
ANNTLdNINE 60-70 wWadiBud nraidu
WadBudnsmenasvuend 72 dalus waed
96 thluedmiude Bt udnhdeyanisme
111 un193 91y nsmBYRIUBNIE
Fasanain msllindsulvdanislinou
susvAan Tt s AuanduRisn vIonmsl
winivlmntuniuiy dnsvnasslad
WIATUAN (control) mBLiu 10 Wadidud
gliifiutioya usazyidlm
MIIUATIHANRINONDA
ihfpysadBuAnismvyaovuoy
WAATIeAlaY3E Probit analysis Waflazin
Fn1saefl 50 wWadidud (LC_) (Finney,
1971) Lﬁ'awuiwﬁm'ﬁmﬂﬂawuaﬂuﬂ@'u
AIUAY (control) AzyiNIsUSUAIWDS BN
msmelneld Abbott’s formula (Abbott,
1925) widvhdayanasiBudinismeysy
WUBUNIILASIEINIAT LC . U8z 95%

.:-.. _T_'u_i' ‘J

i




Fiducial limits (FL) sialulngl#35Iwsdn
(Probit analysis) (Finney, 1971) Taul#f
TUsunsu POLO-PC (LeOra Software, 1987)
%38 SPSS ArgrAuATMIuRwIEiAINLAN
shoagufiifushiny Wiar 95% FL waw LC,
TsimuiAeaiu

NANISVANBYLREIIITO]

f192nunaveinriey Amnasulisesiu
Auduiwsonuauludnan ginovinday
JNTANIIUYS Hasninansanuaae fluben-
diamide 370 (Table 1) 81527448 fluben-
diamide fisziupTuidufiugofign (A1 LC,

TaafiguazdRTIMeT U9 28 aifufl 2 nanmAN - SuAYN 2553

NNy 0246 SaAn3u (AD/AWS) (p < 001)
a5eunavan@e Bacillus thuringiensis
W9 Bt. aizawai w8z Bt kurstaki fi5zsu
ATNLTURWTD99IN flubendiamide (AN LC,
= 345 way 2.79 §adniu (Al)/8mT mnu
§15U) (p < 0.01) 8152uNAY spinosad,
emamectin benzoate 8% fipronil Afigsiu
ANTURBSD99IN flubendiamide WU
(F1 LC_ = 870, 5.63 uaw 840 {adn3y (Al)/
8RS MUEIY) (p < 0.01) FIURITEIUURIN
fMwilpuAp indoxacarb, chlorfenapyr L&
tolfenpyrad (PN LC_ = 792, 330 u@z 212
Ta8n3Y (AD)/8n5 mNSIAU) (Table 1)

Table 1  Susceptibility of various insecticides in F1 generation of P. xylostella collected
from crucifer fields of Tha Muang district, Kanchanaburi, Thailand in 2008
Insecticide nV Slope + SE LC_, (95% FL) ¥ X df
[mg/liter]

spinosad 300 0.516 + 0.063 8.70 (4.17-21.7) 0.014 4
indoxacarb 300 0.359 + 0.057 79.2 (27.5-377) 0.055 4
emamectin benzoate 300 0.328 + 0.056 5.63 (1.86-28.6) 0.028 4
chlorfenapyr 300 0.323 + 0.056 33.0 (10.3-198) 0.037 4
fipronil 300 0.565 + 0.063 840 (4.38-17.3) 0.082 4
tolfenpyrad 300 0.368 + 0.057 21.2 (7.85-85.1) 0.008 4
flubendiamide 300 0451 + 0.058 0.246 (0.113-0.593) 0.027 4
Bt. aizawai 300 0.604 + 0.065 345 (1.83-641) 0.120 4
Bt. kurstaki 300 0.620 + 0.080 2.79 (1.28-6.68) 0.125 4

¥ Number of larvae used in bioassay, including control.
¥ At 72 hr. except for Bt. aizawai and Bt. kurstaki at 96 hr.

819¢7uNay flubendiamide uaz W F1 mussu) Inddeeiu (p > 0.01)

chlorantraniliprole fszfuauluRYee (Table 2) 15874 NRIIINLYD Bacillus
wuaulednan dwneviuidn Sovinmwsysel  thuringiensis o Bt. aizawai usg Bt.
.,@gﬁ_@m (HF LC ANy 0160 Tadind kurstaki (AN LC =311 usg 127 fafngu

D)/8nT uag 0225 Hafnsy (AD/Ams T (AD/Ams mussy) Ssesupudufivsasen
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flubendiamide W% chlorantraniliprole ®19
23R spinosad, emamectin benzoate WRY
fipronil Gl LCso = 1.70, 1.16 way 3.46
aAnsu (AD/Amy muansiy) AlsyRuAY
JuawlndAeei (p > 0.01) wisp93INn
flubendiamide 8% chlorantraniliprole wuriu

faug1seusasiifisyfunudufvioyfie
indoxacarb, chlor-fenapyr W% tolfenpyrad
(A1 LC, = 27.5, 19.9 uay 462 Jafndy
(A/8ns Tugu F1L sussy) Befifwsini
flubendiamide u®% chlorantraniliprole

aduiitud Aty (p < 0.01) (Table 2)

Table 2  Susceptibility of various insecticides in F1 and F3 generation of P. xylostella
collected from crucifer fields of Tub Berg district, Phetchabun, Thailand in 2009

Generation LC_ (95% FL) ¥
Insecticide n? Slope + SE 2l
tested [mg/liter]
spinosad F1 200 1465+ 0.191 1.70 (0.725-4.44)
indoxacarb F1 300 0.762 + 0.086 275 (7.76-141)
E3 240 1.039 + 0.166 248 (153-505)
emamectin benzoate F1 200 0926 + 0.161 1.16 (0.512-2.07)
F3 240 0937 + 0.145 1.50 (0.451-3.97)
chlorfenapyr F1 300 0.887 + 0.100 19.9 (6.14-59.5)
fipronil F1 250 0950 + 0.123 346 (1.76-8.00)
tolfenpyrad F1 200 1.966 + 0.262 46.2 (23.8-93.9)
F3 240 1.133 + 0.159 46.7 (23.7-123)
flubendiamide F1 300 1.254 + 0.129 0.160 (0.0366-0.811)
F3 240 1.397 + 0.168 0.0863 (0.0607-0.122)
chlorantraniliprole F1 200 1593 + 0237 0.225 (0.0535-0.587)
Bt. aizawai F1 250 0.870 + 0.106 3.11 (1.62-6.36)
Bt. kurstaki F1 300 0.775 + 0.081 1.27 (0.337-5.17)

Y Number of larvae used in bioassay, including control.

¥ At 72 hr. except for flubendiamide, chlorantraniliprole, Bt. aizawai and Bt. kurstaki at 96 hr,

Swsuvuauladnan dunolnadoy
ForTauumy3 W wuiigsenusag fluben-
diamide u8¥ chlorantraniliprole (F1 LC_ =
106 wy 7.97 A88n3u (AD)/En5 mIUEIPL)
fsziupufufugolndifeeiu (p > 001)

ESDYITIN spinosad, emamectin benzoate

uag fipronil (f1 LC_ = 179, 151 uay 115
fiafinsy (AD)/8me musIsU) (Table 3) 819
suNea e Bacillus thuringiensis
Bt. aizawai W8 Bt. kurstaki (PN LC, = 141
waz 861 NaANSH (AD)/&Ams musIAU) il
syAuAUTUAYIB9IIN. spinosad,




1NN kaER Iy 1

benzoate 8% fipronil Wuii &I ITENUNAY
ffisziupiudufiviosfe indoxacarb,
chlorfenapyr U8 tolfenpyrad (PN LC =
668, 185 uay 145 Taansu (AD)/dms 1T
2010 ms@sy) (Table 3)

171 28 aUfufl 2 nangTAN - SUI1AY 2553

InAufiugnite 3 uvo Ae indoxacarb,
chlorfenapyr U8z tolfenpyrad (Table 1-3)
faua e uafiisyfunuluRegoedun
Ao flubendiamide, chlorantraniliprole, Bt.

agizawai, Bt. kurstaki, spinosad, emamectin

p=

Wonouluniwsinaziud1a1981  benzoate Uay fipronil (Tablel-3)

wH AT FUANTLRw s R avuaulyin

Table 3 Susceptibility of various insecticides in F1 generation of P. xylostella collected

from crucifer fields of Sai Noi district, Nonthaburi, Thailand in 2009-2010

Insecticide Year nt Slope + SE LC, (95%FL) o X2 df
[mg/liter]

spinosad 2010 320 1285 + 0.226 1.79 (0.960-2.72) 0.822 2
indoxacarb 2010 320 1.035 + 0.152 66.8 (39.1-103) 1.551 3
emamectin benzoate 2010 320 2.136 + 0.300 1.51 (0.542-2.95) 2.159 2
chlorfenapyr 2010 320 0.852 + 0209 185 (3.71-374) 0929 2
fipronil 2010 320 0.404 + 0.135 1.15 (0.005-4.49) 1.082 3
tolfenpyrad 2009 273 1.505 + 0.159 57.4 (31.7-109) 6.438 4
2010 320 0.854 + 0.114 145 (61.3-510) 6.476 4

flubendiamide 2010 320 0.463 + 0.081 10.6 (3.84-22.8) 1.877 5
chlorantraniliprole 2010 320 0.709 + 0.091 797 (4.09-13.7) 1.061 5
Bt. aizawai 2009 273 0.955 + 0.103 14.1 (7.09-26.8) 6.505 5
Bt. kurstaki 2009 273 0.517 + 0.083 8.61 (4.27-19.0) 0.816 5

Y Number of larvae used in bioassay, including control.
¥ At 72 hr. except for flubendiamide, chlorantraniliprole, Bt. aizawai and Bt. kurstaki at 96 hr.

matasiumaiiausznisuilatdgm
WNAIARIRYARAINAUNIUHDRITEUURY
e uumefinaneneanstilanyauduiy
B WU integrated resistance manage-
ment (IRM) Buifiugiunilovag integrated
pest management (IPM) &14190AATLHU
AR R IR LEREF RTINS 13V
Tryaquiiu IRM asUsznoulufumsidentd
AR AR NETRsTUsz AnBnw uay

BiinAMuuIMUUUENY (cross resistance)
Usemuhiniu Tnvazldarsdunaonguln
nesnilusmzy s lng ool mune auwiiu
wiagsauiunisliansduuasngudu Tu
Frtmnszusvile Tnudaednunil aslfans
dusaunguduuny feiutioyaseiuainy
\Hufveaoansguusongusite fodudoya
Wovsuiisfuazsomau Tumsimaulaly
nsiienlfarsduuneluwdasnguniy
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LI IRM
mMsshamanausuasuswenlyin
Tufufiugnsines Aearsetuaacyfiamiog
finudiy wssvilinsudoyasey
psdufe uazALF M DsMBU AN
MU RHLNITHRLINAENSNMTIRANITAY
FUNIUAINWUINIY IRM n1587193959N817
ulgsinsdunmsetouwdviany (Zhou et
al, 2010; Eziah ef al, 2008; Zhao et al.,
2006; Baker and Kovaliski, 1999) Tuuszmne
Tneflafnsrmfunisuiviuudslusfin
(WITDUREY UWRANME, 2542, 2543 WAy 2544)
Foyadulinsutuanmiudagty feiuioys
DR P R ORI PAT TR b Pt e
IRM 3707137 wagannanaaouit iy
g15gunaeAwanzan Aazunldlunis
TILHUNITIANITAIINATUNIUABR 1T
uwrauiunuaulednlufiuiugnindAgueas
Usewalny 3 wis Fia dnevinsd duwin
nyauys grnavudn SonTaiwgsysol
way sunenstioy YonTauunysd [fun
flubendiamide, chlorantraniliprole, Bt.
aizawai, Bt. kurstaki, spinosad, emamectin
benzoate WA fipronil W1zINE152UNAY
wadlid LC, Booh wazrpuiiesie
yuoulydn anfudiugnio 3 wio Feayly
279 0.160-10.6, 0.225-7.97, 3.11-14.1, 1.27-
8.61, 1.70-8.70, 1.16-5.63 uf¥ 1.15-8.40
findndu (AD)/Fng mussU (Table 1-3) B
amsfvsziuauduieiigouazrontiegy
a7 anseunasfimuidufivgodu uans

v
' @

faasnudupsiusenEnw Ry

Frusheog Fewsneaufiazldin IRM

auAITUENEBen1sldaseuuag
indoxacarb, chlorfenapyr Wag tolfenpyrad
sovupuludnaniufiugniio 3 wis Juns
Famm aundsesursduRyazgetiubn
Ase Waandyynausuwnueaseulsdn
Faanseuuaefuna Wevaingiseuuag
o 3 saillien LC_ Aewihugosiovmieulydin
nfiufiugnite 3 wiv A eyl 27.5-
79.2, 185-33.0 uay 21.2-145 {a8nsy (Al)/
§65 PuEIU (Table 1-3) Bafnumansun
Tanto 3 sillireu deludhanusunu
HoR19uiniianay (reversion of resistance) fi
ssnsofashanssintinduintifwllssn &
wininymanslivyeald waldBiusnsans
uthpuansuniswuumy fagdeyhlitym
ANFUgHLsey waznisuilufiasdy
gIntudn

819274489 flubendiamide Wa¥
chlorantraniliprole Jusnsfuiaula uaz
sunashsnlunagmsnisvyudsunsld
81927uuaY (insecticide rotation) §WSUNTT
dovifuridamenlednidesanlid LC #
ssnlunuaulydnaind ey donin
myauyd uagdwneriuln Jeminmysysol
(agflurau 0.160-0.246 Hadndu (AD)/An9)
(Table 1-2 uag 4) wrwgolsimy azfay
TR0z zIR NS a1 Tessesiing
wzinanuEnuduLifumeulyinly
pufisnalnsdoy Soviauumyd Wovanan
95% fiducial limit Y99 flubendiamide W%
chlorantraniliprole 7sNgn (3.84 way 4.09) &




A1g9Nd1A7 95% fiducial limit 2@y

'
o

flubendiamide ta% chlorantraniliprole
gugaluvusuludnamsneiudn Fonin
wesyTnl (0.811 URe 0.587) (Table 2-3)

N19USUERI 1IN NI UY DI 92
wN®9 flubendiamide, chlorantraniliprole, Bt.
aizawai, Bt. kurstaki, spinosad, emamectin
benzoate Uay fipronil Walmnyauiiasly
TunmsuusihmsdanTruiwNuaa192n
wwaslurauleindrudAy wszazyils
mstlasiuridnlfng Wovane LC, ¥ay
GRELTR I TR TR T N KA )R
guiiunIAdRTIuUrggaaInuaaTn
uwuauedlntie (Table 4) sosuraufazuuni
maliianssiuuaslag Tunagnsmamuiden
malfisnsshusaumuedanguatsiy sunis
ADINIIUENT AN LTI BY AT TR UL RY
Pllawalunmstpefuidniuanwase dawi
azuuzhinensnamau

13819199 rAuRTL TR LRE AN
FuvIuLULBegn Weuuwun1s¥anig
ALY O laddgylunsldansdn
wiauiiemuRsvupuleinogodeiu nns
fr53nNFULUUBYgN. @snInTiasih

nouftagfinsldasenuunniintug aga

N3aanguazanIIne Ui 28 AU 2 nangTAN - SuIAN 2553

nT1vway Beazvihlimsudioys baseline
YDIATINUANFAIGYBYAIIUFIUNIUTEN T
ffuazdaona MadspLi LU
Bugnyiiilsideyaidfty Aezdininuasns
Wiwednasduuasniouiasinnugoy
Hy Wlasainnisldansdiunasiiuuaeiin
AN N19dBnITAINEW Ul T
Masnyupuslng e Ly 19UYRR A
Tuiufin$rewvardislianunTaldaias
uuRonilatiig 15w (Zhao et al, 2006)

finsldarsauuasluiuiugning
gunoviee Jewiamoauyd drneviudn
Jovrinmysysol war Snalvsiiey Fuwin
w3 Wuagesnn anansolimuenlyin
Mo wialiimuanusuwusioas
guuaenuieflfuds Tnelinaibidqfiga
Fayaszaunnuduivupaiseiuuasiin
#ue sevuauludndlgainnmsvaased
Uselemingody tunisifenslinansznuuay
fwnzaulunmeai IRM Joudu uazdiinsg
Yansfiaantyvin1siAinRu U
aseusavlunueuledn Ag1noviiae
JuunTanigauys guneduidn Junin
wysysal war dunalnalioy Fevimumngs
fmnuanduosn
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Insecticide concentration at LC_ of P. xylostella F1 generation from Tha Muang

district, Kanchanaburi; Tub Berg district, Phetchabun and Sai Noi district,

Nonthaburi; as compared to the highest field recommended dose of each

insecticide

The highest field

LC90 (95%FL) [mg/liter] of each insecticide

recommended in each population
Insecticide dose
[mg/liter] Tha Muang ¥ Tub Berg ¥ Sai Noi ¥
spinosad 240.0 2645 § 12.7 17.8
(573-29,250) (4.76-142) (10.5-45.8)
indoxacarb 1125 296421 § 1319 § 1155 ¢
(20,934-0,400,961) (420-8358) (608.8-3322)
emamectin 19.2 45057 § 280§ 599
benzoate (2,449-12,932,596) (129-112) (3.04-504)
chlorfenapyr 200.0 308506 $ 367 ° 590 §
(14.226-134,822,118) (985-7,108) (264-4,283)
fipronil 150.0 1555 S 77.1 1708 §
(460-9,494) (25.6-568) (230.4-12,454,819)
tolfenpyrad 240.0 65206 § 207 4604 5
(5,503-5,945,267) (100-1,013) (1,017-226,602)
flubendiamide 60.0 171 § 1.18 6257 §
(33.7-2,352) (0.463-9.78) (1,335-126,537)
chlorantraniliprole 75.0 - 1.43 512 §
: (0.556-30.3) (254-1,398)
Bt. aizawai 4120 456 922 311
(168-1,918) (33.4-496) (128-1,432)
Bt. kurstaki 1272 324 § 146 8 2582 §
(86.2-2,722) (36.9-1,551) (532-47,536)

o LC, at 72 hr. except for Bt. aizawai and Bt. kurstaki at 96 hr.
Y LC, (95%FL) in 2008
Y LC, (95%FL) in 2009
Yy LC, (95%FL) in 2010 except for Bt. aizawai and Bt. kurstaki in 2009
S indicates that LC, was higher than the field recommended dose




SFUNANMINARDIUITAIUULIN

2192 us R s gaudazhun gl
NITNIRKNUNTIFIANITAINEIUNIUB B RS2
unsoiunueulyinluiuiugnindAyues
Usewalny 3 wig Ap dnevidie Sundn
nauy3 guneviuidn Junimnwgsysol
Lay gnelnsdoy Fundauuny3 Ao
flubendiamide, chlorantraniliprole, Bt.
aizawai, Bt. kurstaki, spinosad, emamectin
benzoate 8¢ fipronil uazlimAniFuemaly
81927uNaY indoxacarb, chlorfenapyr wae
tolfenpyrad sipvmawlednaniuivgnita 3
wis Wunistrsauniisesuanudufiv
szguiiudnady Weandgmiauiiunu
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Use of Phosphine Fumigant to Control Stored Job’s Tears Insect Pests
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Abstract

Phosphine fumigation in stacks of polished job’s tears (dehulled seed) and
unpolished job’s tears under gas-proof sheets was carried out to study the concentration and
effectiveness of phosphine during fumigation against all stages of Sitophilus zeamais
Motschulky, Tribolium castaneum (Herbst) and Oryzaephilus surinamensis Linnaeus. 1, 2
and 3 tablets of aluminium phosphide per ton of job’s tears were used in T, T and T,
respectively compared with the control, T, (with no tablet). The fumigation continued for 7
days. The experimental design employed was CRD, with 4 replications. The experiment was
carried out in laboratory of Postharvest Technology Research and Development Group,
Postharvest and Processing Product Research and Development Office, Department of
Agriculture and warehouse of Yongsawadpudpon Wangsapung Co., Ltd., Loei province
during the year 2008-2009. The results on effectiveness of phosphine in polished job’s tears
and unpolished job’s tears fumigation showed that no insects of any stages were alive.
Phosphine concentration measurement indicated that the average maximum concentration
obtained under 3 tablets/ton dosage and the maximum concentrations occurred on the 2"
day after fumigation. The increase of concentration was proportional to the dosage applied
in both experiments. In polished job’s tears fumigation, the concentrations of phosphine
declined slowly and at 2 and 3 tablets/ton dosages maintained highly over the exposure
period of 7 days. The unpolished job’s tears fumigation was found to give the highly
absorptive unpolished job’s tears. It could absorb large quantities of phosphine, causing the
concentration of free phosphine inside the enclosure to drop very rapidly. At the end of 7"

day, only small amounts of phosphine were present in the unpolished job’s tears stacks at
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¥ Postharvest Technology Research and Development Group, Postharvest and Processing Product Research and

Development Office, Department of Agriculture, Chatuchak, Bangkok 10900
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all three. The recommendation of polished job’s tears fumigation is 2 tablets/ton dosage

while unpolished job’s tears fumigation is at least 3 tablets/ton dosage.

Key words: Sitophilus zeamais, Tribolium castaneum, Oryzaephilus surinamensis, fumigation
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Table 1 Mortality of three insect species after fumigation of polished job’s tears with

aluminium phosphide at different dosages for 7 days

% Mortality

Dosages Sitophilus zeamais Tribolium castaneum Oryzaephilus surinamensis

(tablets/ton) Egg Larva | Pupa | Adult | Egg Larva | Pupa | Adult | Egg Larva | Pupa | Adult

T, (1 tablet) 100 100 100 100 100 100 100 100 100 100 100 100

T, (2 tablets) 100 100 100 100 100 100 100 100 100 100 100 100

T, (3 tablets) 100 100 100 100 100 100 100 100 100 100 100 100

T, (control) 0 0 0 0 0 0 0 0 0 0 0 0

Y Mean of 4 replications

Table 2 Mortality of three insect species after fumigation of unpolished job’s tears with

aluminium phosphide at different dosages for 7 days

% Mortality 1

Dosages Sitophilus zeamais Tribolium castaneum Oryzaephilus surinamensis

(tablets/ton) Egg | Larva | Pupa | Adult | Egg | Larva | Pupa | Adult | Egg | Larva | Pupa | Adult

T (1 tablet) 100 100 100 100 100 100 100 100 100 100 100 100

T, (2 tablets) 100 100 100 100 100 100 100 100 100 100 100 100

T, (3 tablets) 100 100 100 100 100 100 100 100 100 100 100 100

T, (control) 0 0 0 0 0 0 0 0 0 0 0 0

Y Mean of 4 replications
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Figure 1 Average phosphine concentrations in polished job’s tears stacks during 7 day

fumigation with aluminium phosphide
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Figure 2 Average phosphine concentrations in unpolished job’s tears stacks during 7 day

fumigation with aluminium phosphide
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BUNTHITIUAINGINTHINANR Sternochetus (Coleoptera: Curculionidae)
Taxonomy of Mango Weevil in Genus Sternochetus
(Coleoptera: Curculionidae)

dndwa ussnns Y guiae waEn Yo uay A0 yulveed Y

Ittipon Bannakan ¥ Sunadda Chaowalit ¥ and Sirinee Poonchaisri ¥

Abstract

Thailand has have problem in mango exporting to Malaysia. The mango seed weevil;
Sternochetus mangiferae (Fabricius) which is the quarantined insect of Malaysia, is reported
to be found in the mango imported into Malaysia from Thailand. Thailand has been taking
action urgently and seriously. At first, taxonomy of weevil in genus Sternochetus spp. was
studied by collecting mango fruits from various areas in Chiang Mai, Lamphun, Petchaburi,
Nakhon Ratchasima and Rayong provinces during October 2008 and September 2010.
Mango fruits were brought back to the laboratory of Entomology and Zoology Group, Plant
Protection Research and Development Office, Department of Agriculture to check for adults
of mango seed weevil. The result from 4,933 mango fruits checked revealed 265 seed weevil
adults but the actual adult number was 266. Taxonomic characters, both morphology and
genitalia, were investigated including comparison with the specimens of mango seed weevils
in DOA Insect Museum and specimens obtained from Australian weevils expert; Professor
Dr. Rolf Oberprieler. 259 and 7 specimens were identified as Sternochetus olivieri (Faust)
and Sternochetus frigidus (Fabricius), respectively. No Sternochetus mangiferae (Fabricius)

was found. Key and photographic taxonomic characters of 3 species were also provided.

Key words: mango seed weevils, Sternochetus spp., taxonomy, morphology

Y naufiguazdniiven dninideiaunmsendnufiy nsudsinisinens a559ns ngomwe 10900

L Entomology and Zoology Group, Plant Protection Research and Development Office, Department of Agriculture,
k 10900
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UsgwmalneuszautigymnisdeeanyzdUdsusemmna®e dlasanldsuuduain
UszmANIBI1in19TRTIan U190 AU ENI198TR Sternochetus mangiferae
(Fabricius) Buifufmginfuusetszmanniady ivszwalnefoviuuslutigmiiotese
s Tnemssufnyideiueynaisudianmssunyiinaesvslfagegnios anms
#1915 IUTINHRN R IR NNz ludon e @eslvel dww ey wpeTeiin uae
sreoy svwiufiou ga1Au 2551 fuiRou Muenew 2553 waswsieiisurmlihndullduia
UURMsngufiguazdmine dnindsewmuinisersneiiy nawdsinisinuas Wakngam
Fufutufonomzimdnnzing nnsinanzshohven 4933 Na wusRRTFALTsg
DA inuzaig 265 WA uaswusFLTeRoiun 266 57 e luAnudnunenny
aYNUIETNANUATIGININET (morphology) UszAIMLANEIUDYBTIdUNIG (genitalia)
TawonsAnwaInetheseeuA s siunas uaiatieivnsazmiaueila
Sternochetus mangiferae (Fabricius) Al#SUaNA&R19198 A9, Rolf Oberprieler ﬂﬁimmm
FoosssisuasszmamIesgoenwaiiy wul setheiisusmliiorunduioonsay
wWRAPNIYTR Sternochetus olivieri (Faust) Wwa Sternmochetus frigidus (Fabricius) 313U
259 wag 7 fog1g mudsu BelisevhwnyemAitesuedin wazmunwinsazsAgmne
pynsAsUYpYiiosIso 3 vile msAnwAselannsaagUuasEusulih Ussmalnebifid
JIRIEURANLYTR Sternochetus mangiferae (Fabricius)

AIAN: FIITI0EILUARNLIIY; Sternochetus spp., BYNTNIT U FougIWInNg
AT ﬁmﬂuﬁfmgﬁ’ﬂﬁ’u (quarantine pest) ¥By

Tagtwduionsuindgmangiy  Ussmmna@sannuezihdhanszma

HudarvuadAglunisiasosnionisfi
e gUTEWA MNIRINSRYa LAY
211y (Agreement on the Application of
Sanitary and Phytosanitary Measure : SPS
Agreement) uaHIBNIAINITHINETY YK
ynugiusewAlneidszautigmiunissy
panuziluuUsemAnaly Wavain
mun1sUszmeadeliudelfuszmalne
NTIWIINUHAIGIINENIG (mango weevil)

yilm Sternochetus mangiferae (Fabricius)
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WusuARRHdiEY 2 uile. fes
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n99 T $ruenedzdlasig s3ufna
wrsivansglffunudiudouialuly
Foudn Bwolval dwu wesyd wAITRIN
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Sternochetus mangiferae (Fabricius) 7lF5U
A Dr. Rolf Oberprieler uaglffuamunis
faduydnaiveisianziudauziivlng
USuU9031nT8n15uY Rolf (2008) cenw
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1. (@8N0 IR IT R RN AR
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gaviny azfianwmzuwuy (flat) (Figure 1lc)
pousAmAdly U3nunatsUdssuagurnudy
MunduveuUspefipuudasiiogsewiteug
gAvNEILiNnNYMEYU (convex) uazUdpyving
Uspugnaiinyazlfves (deflexed apical
margin) (Figure 1d)
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6. pANTAUBANDEREREN WWAINAY

7. pavindusan uiiFuusanoond
95 WadBus Wardmheen wivly 10 w7

8. \hshpthvatsduiugurly dove
oil Walkiogla

9. FLATILRANWUEAIULINAIIYDY
afezfuiugmed Invldndovaanssmiviia
stereo microscope

10. Wseg1veTyrzfuiugudly
glycerine waziAulifusiatsvasiioy
Wiz dnuzsufihe ezduiuglufnm

FAVIIUUINIINIGIRITY T2 RUBHAR
SENTWA 9N L IR I N e d ATy DY
winsandlAFne YiIngeiiegleany
wanszdsfingIadinsizieiiaudning
ATURANEOMOTIEN (20 BuAeaBus) Hna
3 thlue dWpghudasunainfisziyinais
FngI9kNAYSERIIINISiuSnET IRiuay
Tungounseaudmdenge hdndRuin
Tug v uiaolufinssios

wﬂﬂﬂﬁﬂﬂﬂﬂ\ﬂuﬂgﬁﬂ’l‘ifﬁ

IIANTIFRITIILREIIVFTIUHN RN LU
I 4,933 Wa WURARTIFAN T A9y
WILINRANTNIY 265 W WREWUAILANTY
Viovsn 266 1 aan1SANYIFIUBYNINIT Y
Y9N T F 19970 WA RNz s TNy
Wusrve29Tuduf  Coleoptera 29d
Curculionidae #4m Sternochetus olivieri
(Faust)

(Fabricius)

Way Sternochetus frigidus

Tdwuuflm  Sternochetus

mangiferae (Fabricius) Bssrvluans

Sternochetus HRNBULNIIOYNTUISIUTA
SIATYAY Figure la o8 I9MI000T2LUER
wzshofiwuusiazedn Tasiuiatoseee
WzmRaNzslFFUaN Dr. Rolf Oberprieler
UsempLP5a5500aLRS0aY 593 3 ¥in
13150NsNARwINIYNTITanuuline o
991z A RNZ LR EI U AL B AYBIAIY
srousazeila TapUsulguainuuInienis
asdvefinussE@zmAnuzieaInisnig
2By Rolf (2008) usegusmuaiusalul

wuININI9INedEYHRfIeINEITIUER
ULAINNA Sternochetus spp.

1 - Elytra large, whitish macula
(patch) stretching from just behind humeri
(shoulders) to top of declivity, inscribing a
black, interval medial triangle before
middle of length and sometimes posteriorly
interrupted by a fainter, dark, transverse
band above declivity Pronotum medially
with a conspicuous carina (keel) in basal 2/
3 of length, which is flanked on either side
by a line of white scales and its anterior
end (in middle of pronotum) by tuft of
dense, erect black scales Aedeagus with
sides nearly parallel, apically broadly
rounded and no internal sclerites Figure

5a Sternochetus

olivieri (Faust) (Figure 2a)
- Elytra whitish macula forming a

more or less distinct V Pronotum with

erect black scales scattered and loose

47




cluster Aedeagus with pair of internal

sclerites... 2

2 - Elytra with sides nearly parallel
from base to beyond middle, interstriae flat
to faintly but evenly costate (ridge), strial
punctures rectangular to square, whitsh
macula forming a more or less distinvt V
and transverse posterior band Pronotum
with erect black scales scattered over basal
part of pronotal disk Aedeagus with pair
of sclerites separate, not touching apically
Figure Bb....ecsrcssiccricicns Sternochetus
mangiferae (Fabricius) (Figure 2b)

- Elytra narrowing from base to
apex, odd interstriae except sutural one
strial

distinctly costate-tuberculate,

punctures round, whitish macula
fragmented but usually forming a vague
anterior inverted triangle inscribing a
similar, smaller black median triangle and a
broken posterior band on declivity
Pronotum with erect black scales arranged
in medial pair of loose cluster Aedeagus
with pair of internal sclerites overlapping
apically Figure 5c......rncuc. Sternochetus

frigidus (Fabricius) (Figure 2c)

FIURLLDUARIVTISR LI ARNTII AR YT
Sternochetus olivieri (Faust), 1892
(Figure 2a)

Cryptorrhynchus olivieri Faust

FI99I0L9 L ARNLHIY (mango
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US9aNMMY

§2 (body) Fhmaduy vuiAy
7.0-8.0 JafmT N9 4.0-5.0 Hafwmng

fA (head) lifimdien maulnvg
§ M 8ur1790nAR Y9 (rostum) uaedl
UInuuuriaiu (chewing type) ogfidmnuane
g9 vIndidnwurwuudaran (geniculate)
WENWUUNGY (capitate) &31uBy pulps Uy
fu (Figure 1b)

§3uan (thorax) BNUXDYLIN (prono-
tum) WUSDURN (carina) BUIUFIBINRAT
277 (white scale) ¥17 2 T4 3 wBYATINET
ypuenUlpuusn FuukazuYavanUdny
usnazfinguinfadan (black scale) woufiu

s

nTe3n (tuft of erect) Wiulsmiau (Figure

s

3a) Un (wing) # 2 A Unpwrhilanwmeyun

Wy (elytra) Tnpnaofidnuaizduwauuig
(membrane) Ingdingwshmoususnsiiivg
(humeri) Hwnufu17 (white macula) Wi
Y yRIALBERINT Anguindandsidugy
suwRpunausy e1alifeiunatsuostin
dufwmFensstaUndiimasou (Figure
4a)

aitnsAuRugWAR (male genitalia)
RN RN R T YR Ve (e AN IR R [T
fuiugnirouaznasun wazlifuduud

(sclerites) E]fa-JJ'ﬂWEJIu (Figure 5a)

Sternochetus frigidus (Fabricius), 1787
(Figure 2c)

todu Cryptorrhychus gravis Fabricius

domsiy  Shunuilonzaing (mango pulp

weevils)
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SUS9RNBME
d gUenand Bhma vweem
6.0-7.0 fiafwmg 99 3.0-40 TaRWNT
dawh lifinden mswlvg @

e

WiEug1IanARIEYIY kRElUINLUUARAY
pgfidmuangn wanlidnwuzuuudasen
NENLUUGNAY d7unBy pulps uds fu

gawan anUdovusniindnfdfiingzay
soudumdsunsdiuan urlifinguindndisfy
Lﬂuﬂizﬁ]ﬂ (loose cluster of erect) (Figure
3c) Unil 2 ¢ Unenihddnwarnuiudy
vinulmdnivUaetniisnumenausg Ung
wdufianuouusuue Souvau (puncture)
vuUnnay uaufeignuveidudiug (frang-
mented white macula) sy wrglaify
nasln nguindadsmgUsumisuingy
UannfAenaenfiuunmiin (Figure 4c)

aivisfunudwad Tunuudy 2 wiiu
pgmeluuazudnnuasysswiuudodowiu
i (Figure 5¢)
Sternochetus mangiferae (Fabricius), 1775

(Figure 2b)

Cryptorrhynchus mangiferae
Fabricius
#oanfy  fheoavEzwiaugaiie (mango
seed weevils)
JUsuRnNUE

8182 F1ms YuIAET7 8.0-10.0
Ta8wmng N3 4.0-5.0 TadwmT

g Liinder mswlvy fw
vhaturieanAiiney waviiuinuuuiaiu
pgfidaegn wmnafidnwuzwuudonan

HRNWUUNFY d3uusy pulps uly du

fwen anudosusndindndmnszany
(scattered erect) agﬁqﬁfuwﬁwa\jaﬂﬂéa\j
uwsn (Figure 3c) Undl 2 / UneAnthildnwoue
wiudy Unduduianwuzduusnus Toy
apuUTn A AU LRz RS AU
Inavuuiuaing ufefynalvuoetn Soy
vauunindusudmaoy wovwdulifusy
57 V (Figure 4c)

pienefuiugwad Turuuds 2 wiu
sl uSnaapwesurnudobidowiuny
(Figure 5c)

g8 unzAmy (2539) [Hltoding
Fuzshefivgnifianisfazhinunahaiy
YBYAIWIIILAILUARNTHIY wHAIETWUNIS
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ufon1smInTuiisuaziavenfinduidug
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uza0i FutheanUTeyInTUauA 09 I0LRE
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Tuduwpunuou nfvanirad99
LRgNUNUBLAS TN THihumaaeiiyy
WoRnw1199983n lukooufuaniy weild
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Ja91 usruronafisiuieyiiimuoumns
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uiin Sternochetus mangiferae (Fabricius)
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UGN RN N RN RETC G IV IOTLE A ERERE TS
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UedI9ulm Sternochetus mangiferae
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tBNEITDI9BY

auvN1Y Tusu. 2535, HI99I9L3 12 ER
Weahg. 11eRsNuardnTIMe. 14(1):
53-59.
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995981 UIRINTBY URE WHNWIA
AYFUNT. 2539. NMSEITIAURENISANGY
NRADISIRUNNUTHBF 190 LATENEAR
wzaho. wrh 95-103. fu: 1@nR15MS
UseginmaTmemaasuazmplag
funfud pdefl 6 Tl 24 Sy
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NIMNCL,

Oberprieler, R. 2008. Key to species of
mango weevils (Sternochetus).
CSIRO, Entomology.
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Figure 1 Morphology of mango weevil in genus Sternochetus
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a. Sternochetus olivieri (Faust) b. Stemochetus mangiferae (Fabricius) ¢. Sternochetus frigidus (Fabricius)

Figure 2 Morphology of Sternochetus spp.
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a. Sternochetus olivieri (Faust) b. Sternochetus mangiferae (Fabricius) c¢. Sternochetus frigidus (Fabricius)

Figure 3 Pronotal morphology of Sternochetus spp.
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a. Sternochetus olivieri (Faust) b. Stemochetus mangiferae (Fabricius) ¢. Sternochetus frigidus (Fabricius)

Figure 4 Elytral morphology of Sternochetus spp.

apical sclerites apical sclerites

no sclerite separate overlap

a. Sternochetus olivieri (Faust) b. Sternochetus mangiferae (Fabricius) ¢. Sternochetus frigidus (Fabricius)

Figure 5 Abdominal morphology of Sternochetus spp.
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Liposcelis bostrychophila Liposcelis decolor

Liposcelis entomophila Liposcelis paeta
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Gooderham, J. and E. Tsyrlin. 2005.
The Water bug Book. A Guide to
the Freshwater Macroinvertebrates
of Temperate Australia. CSIRO
PUBLISHING, Canberra.
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McDonald, B., W. Borden and ]. Lathrop. ment of Energy and Natural Re-
1990. Citizen Stream Monitoring:A sources, ILENR/RE-WR-90/18.
Manual for Illinois. Illinois Depart- Springfield, Illinois.
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