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5ITUY IRV UBUIIAINENIIY (Opisina arenosella Walker)

Effect of Coconut Insect Pests Insecticides on the Natural
Enemies of Coconut Black-Headed Caterpillar (Opisina

arenosella Walker)
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nsfnwansznuvesasUesiuminuuasingusninroulasdngsssuvIRvesnueu

A1UzN311 (Opisina arenosella Walker) §1u2u 3 wiia lown uauidsulnileoda dunu@sa

(Goniozus nephantidis) wauidsuusiaou (Bracon sp.) kazunutlesulylaslawnsuun

(Trichogramma confusum) atiun1snagaeuluresuiuifinisnauiguasdniinen d11n3de

WaluIN15815NVINY Ale LAouRalAl 256 1-AU81gu 2563 1MHUA1TNAABILUY CRD

§7U2U 4 91 12 n55u3d lauA thiamethoxam, imidacloprid, chlorpyrifos, carbaryl,



lambdacyhalothrin, chlorantraniliprole, flubendiamide, lufenuron, cypermethrin, emamectin
benzoate, abamectin uazgAAIUAY NAdaUAITURNEIETE dry film method wéafislils
Wike 1, 7 uaz 16 Ju Jufindnsinisaedl 24 uaz 48 $9lus

RINNINAEDUAU G. nephantidis WU abamectin laifimnuduiiuse G. nephantidis
nasnAaaUasiuLal 1 U @1sielidiuau 4 wlla laun chlorantraniliprole, flubendiamide,
lufenuron wag emamectin benzoate liifiaulufwdeunudeulnileda wWendovansids
7 wa 14 Hu druannsavaesunuoulnileda lavdmnvuanslundaudrfunan 7 Suduly
#1151 thiamethoxam, imidacloprid kag lambdacyhalothrin fina1udufivies-Urunans
Wi chlorpyrifos, carbaryl wag cypermethrin fanaudufivitsussnawnuideoulnileda vinla
waudeume 100% wdsannedeuansiald 1, 7 was 14 Yu

NAINAGOUAY Bracon sp. WU1I1 emamectin benzoate way abamectin liifia1u
WuRudaunudouusineu ndsanmasuaslundl 1 wag 7 Juarseilsnuiu 2 viia lawn
chlorantraniliprole waz flubendiamide laifinrudufivdounudeuusnou dendovaisiels
14 Sy fuanunsadassunudouuaouldndeanvuarsluwlawdndunat 14 Yuiuly
d1iuans 7 vila leun thiamethoxam, imidacloprid, lambdacyhalothrin Laz lufenuron
Jrnudufiwisunudeuunasutos-Uunans uay chlorpyrifos, carbaryl Wag cypermethrin
fnnuduiivieussiounudouusinou liuaudounis 100% ndnndevansiald 1, 7
ey 14 Sy fefumnsndudeddarsiaie 7 viadinaniuds limsudesuaudouusaouly
P18 1-14 u Wieannudesiissfindunseseuaudouusnou

INNITNAABUNU T. confusum Wud1s 4 ia Lawn flubendiamide, lufenuron,
emamectin benzoate Way abamectin finudufiwtossnaunudouldlnslawnsuun vdeain
\waUaNs LAY 7 way 14 Ju anusavassunuidouldlasiawnsuanlandsinnuansluluas
Wa 14 SuFull dwsuans 7 vie laun thiamethoxam, imidacloprid, chlorpyrifos, carbaryl,
lambdacyhalothrin, chlorantraniliprole kag cypermethrin dasduiivioussounudeuly

lastawnsuan ilveudeunie 100% wasanedavasinadd 1, 7 way 14 Tu

Abstract

The study aimed to test the lethal effect of different insecticides on three natural
enemies - Goniozus nephantidis, Bracon sp. and Trichogramma confusum of coconut
black-headed caterpillar (Opisina arenosella Walker). The experiment was carried out in
laboratory condition at the Entomology and Zoology Group, Plant Protection Research
and Development Office, Department of Agriculture during October 2018 - September

2020. Selected insecticides were evaluated in a completely randomized design. Total 12



treatments comprising of thiamethoxam, imidacloprid, chlorpyrifos, carbaryl,
lambdacyhalothrin,  chlorantraniliprole, flubendiamide, lufenuron, cypermethrin,
emamectin benzoate, abamectin and untreated control were investigated with 4
replications. Toxicity bioassay employed the dry film method at 1, 7, and 14 days and
mortality percentage was recorded 24 and 48 hours after application.

The study on G. nephantidis revealed that abamectin was harmless to G.
nephantidis a day after treatment (DAT), followed by chlorantraniliprole, flubendiamide,
lufenuron and emamectin benzoate which were found to be harmless at 7 and 14 DAT.
Therefore, in field application, G. nephantidis can be released around a week after
chemical treatment. In case of thiamethoxam, imidacloprid and lambdacyhalothrin, the
toxicity was low to moderate whereas chlorpyrifos, carbaryl and cypermethrin gave 100%
mortality on G. nephantidis at 7 and 14 DAT.

Effect on the parasitoid wasp Bracon sp. showed that emamectin benzoate and
abamectin was harmless to Bracon sp. at 1 and 7 DAT while chlorantraniliprole and
flubendiamide caused no toxic at 14 DAT. We suggests to apply Bracon sp. in coconut
plantation site 2 weeks after all 4 (insecticides application. Seven insecticides
(thiamethoxam, imidacloprid, lambdacyhalothrin and lufenuron) gave low to moderate
lethal effect while chlorpyrifos, carbaryl and cypermethrin influenced Bracon sp. 100%
mortality at 1, 7 and 14 DAT. Therefore, the parasitoid can be safely led into the field
within 2 weeks after spraying of chemical insecticides in order to minimize Bracon sp.
mortality.

Application of 4 insecticides (flubendiamide, lufenuron, emamectin benzoate and
abamectin) resulted in the lowest toxicity on T. confusum at 7 and 14 DAT. These
insecticides will be the safest pesticide for the parasitoid wasp after 14-day treatment in
field condition. The rest of the studied chemicals were the most toxic insecticides for T.

confusum at 1, 7 and 14 days after treatment.
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(G. nephantidis) Mnansnansgdeaudienyszasulaeeidant Wetuil 28 wwieu 2555 nadey
putumeunszUILNsnfudngfivisiudeuiosudn warldudesdsssumfuds Tnouuzih
Tidessufuiomeille §as1 200 #/15 yn 7 $u seifles 1 ieu mnanunsavdosuaudou
Indledalaluvsunuiniy sgvirlifunalunisaivamitu dnienisunine ds
WNERIAEns lainsAneAuaInsidunuLdeunieu (Bracon sp.) Uasasnsilsag 200 ¢
$1uu 3 Ads uslazadainetu 7-10 Ju uasnsudnaiumnnuasnaauaudeuldlasiaunsumn
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1. woudeulniiloda duwudna (G. nephantidis) waullsuusimau (Bracon sp.) uag
wanibeulalaslawnsuun (7. confusum)

2. anstesiuidnuuasdngueni1y 91uiu 11 wia loun thiamethoxam, imidacloprid,
chlorpyrifos, carbaryl, lambdacyhalothrin, chlorantraniliprole, flubendiamide, lufenuron,

cypermethrin, emamectin benzoate W8y abamectin



3. gUnsollAtauasRuUfeg1auIas WU Fudsaunas nsudsuuas naesdisauas Uan
AU ndeswanaRn vasARALNAT Wiutes FA Finee Wi tis ddnseasly nszuendn
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4. gunsallddwiuneaeu Wy nasana1adn UnAu viaeawaain nszynwanasin
vaoaveaad Uin Unines waguiumsily vav

5. fagiieauuas iy 1 tnansie vanedn warlusendn

6. Lﬂ%ﬁmqmmﬁ-mmﬁﬁu (Thermo hygrometer)
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- 33

nageuNavesanslesiuidnuuasdngueninneunudeow 91w 3 3l lawn uwnudeu
Infiloda dunuRfa (G. nephantidis) (nageul 2562) waulleuusineu (Bracon sp.) (Maasud
2563) uagwauleulilaslaunsusn (7. confusum) mageudl 2563) luresuRns

TNUNUNITVABDILUU CRD 97U 4 91 12 A531733 Asil

1. thiamethoxam 25%WG Sasn 8a%u/Ah 20 A

2. imidacloprid 70%WS Sasn 5 ASuAh 20 A

3. chlorpyrifos 40% EC 03780 fladans/th 20 ams
4. carbaryl 85% WP S 20 N3 20 Ans

5. lambdacyhalothrin 2.5% EC S 10 fadans/ain 20 ans
6. chlorantraniliprole 5.17% SC $n31 20 fladans/th 20 ams
7. flubendiamide 20% WG Fasn 5 n¥uah 20 &

8. lufenuron 5% EC Fas1 20 fadams/n 20 A
9. cypermethrin 35% EC $n31 15 fadans/th 20 ams
10. emamectin benzoate 1.92% EC  #a31 15 fiadans/in 20 ans
11. abamectin 1.8% W/V EC Sasn 20 fadams/n 20 A
12. control
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1. wisuansarangansdasiuminuuasfngueniimunssuisane vnsmegeuluy dry
film method Tnensmanstestuindnuuausasnssdsimvunadluasnnaassuuin 13 x 100
fadiuns TWduvaon 7913 5 3unft ilelvansindouiufinvaonnielusan

2. Wanseennvasnnnast iwasnnaassisliliutsiuainuaan Tnefisld 1 Y,

79U WAy 14 U aAanUaNsa



3. dlensutmuaundaadeuasnurmua Wiislaevenasuunsznsfivginliugo
dwaen Mntuldesusudowdlulumaeanaassiiiniesly Suauvaenay 7§ (wer 2 6 uas
wedle 5 77) Uareruniuiaudildenssn

4. aatfusunudunudeudions v lrunudouduiaansud 24 wae 48 2l
Anszideyalaednsziuaulufivres I0BC auiBnsues Hassan

nsUunndeya :

1. apetfudnuwsudeuiimendanmvaass 24 uag 48 Halus

2. Foszurmnudufiviesanse sAsmedadiuamuufivues I0BC (Hassan, 1994) fall

Lty (harmless) fosidudne < 30%

fifiwtloy (slightly harmful) SiUesidudme 30 - 79%
ffwlunans (moderately harmful) SiUasidusinng 80 - 99%
fifiwSeuse (harmful) Swesidusiang > 99%

3. ilewuumudeuluyanunu (control) me 5-20% ag¥innsuuAUesiduinismie
Ingld Abbott’s formula (Abbott, 1925) wsfaeiiu 20% 3xvinn1snaaedin

% Corrected Mortality = % test mortality - % control mortality x 100

100 - % control mortality
MFUATITVINANIEDF
SJusnuduwmudeuiinig uAsiteyakaUSeusUNaNeadia
- aazaaud Suduy aAL 2561 - ?Tufcjm g8 2563
WoUUAN13NquUITNITUTIUARFHIN9TININ NquRguazdR?

Ao dinIFeNUINTITBITNVINY

NAN1SNAABILAZ IR T8l
Han1snaasuarslesiuidauuasdnsurnisdewnudeulnileda durufna
(G. nephantidis) ndauadouansiall 1 Ju asananisnnaesd 2¢ $alus wudr arsswou 4 ¥ila
1aun thiamethoxam, chlorpyrifos, carbaryl ag cypermethrin @usavinliunuwdeunals
gqqmﬁq 100% 5998911AD imidacloprid, lambdacyhalothrin, flubendiamide, chlorantraniliprole
waz lufenuron Vilwwnudounie 82.14, 33.93, 64.29, 51.79 uay 33.93% FINUAIULANGI
MeEDAfUYAAIVAY (1.79%) 8niIu emamectin benzoate (21.43%) wag abamectin (17.86%)
A mdunanisnaaosit 48 Falus wun ansa 11 wila 1éuA thiamethoxam (100%), chlorpyrifos
(100%), carbaryl (100%), cypermethrin (100%), imidacloprid, (92.85%), lambdacyhalothrin
(76.78%), flubendiamide (73.21%), chlorantraniliprole (57.14%), lufenuron (55.35%),

emamectin benzoate (32.15%) Uag abamectin (26.79%) nun13A8vasLAUIlEUgINTIUAL



a v

LANENNINEDAAUYAAIUAL (1.79%) HAUDINIFINTTAUAUTURBYR I0BC A1U3TN15V01
Hassan (1994) wu31 a1sfiffivdiewss (>99%) & 4 wfla ldun thiamethoxam, chlorpyrifos,
carbaryl wag cypermethrin ansTiifwuunans (80-99%) &l 1 vda Ao imidacloprid ATy
198 (30-79%) WU 5 ¥8a Lown lambdacyhalothrin, flubendiamide, chlorantraniliprole,
lufenuron Wa¥ emamectin benzoate wazanswaiifivinliuaudeuniey <30% wuiies 1 via
A® abamectin (Table 1)

vdundeuasiald 7 Ju asanamsnnaesd 24 $3lus wudn chlorpyrifos liumadeu
AEEIEn 100% 998937 loun carbaryl (89.29%), cypermethrin (98.22%), thiamethoxam
(83.93%), imidacloprid (57.14%) wag lambdacyhalothrin (28.57%) WUANULANANNIIADH
ﬁlusqmﬂ’mﬂ:u (1.79%) niiu flubendiamide (14.29%), emamectin benzoate (5.36%),
chlorantraniliprole (7.14%), abamectin (0.00%) wag lufenuron (1.79%) WUNITALUDILAU
Jouliuandraneaddfuyaaiuan dmdunanisnaasail 48 421u9 nuin chlorpyrifos,
carbaryl uag cypermethrin @usavinliiaudounels 100% s99aw laun thiamethoxam
(91.07%), imidacloprid (83.93%), lambdacyhalothrin (57.14%) wag flubendiamide (19.64%)
WUAIIUUANAIINIATANUYAAIUAN (1.79%) 8NLIU emamectin benzoate (10.72%),
chlorantraniliprole (8.93%), abamectin (3.57%) uag lufenuron (1.79%) WUNISHNEVDILAY
Jeuliwandnamsadidfuyamuan navesnsdasyiuannduiiv nuansidfiviiouss 3 vie
8w chlorpyrifos, carbanyl waz cypermethrin wuansififivuiunans 2 4iia Iéud thiamethoxam
wae imidacloprid wuansiififiuiies 1 ¥ia fie lambdacyhalothrin uagansfiviTlviumuiSeunie
<30% WU 5 v8a lown flubendiamide, emamectin benzoate, chlorantraniliprole, abamectin
ey lufenuron (Table 2)

ninadevasialy 14 Ju asramanisnnaedl 24 $2lus w1 chlorpyrifos @u1sasi
Tuauileuniegean 100% 509a9u1baun cypermethrin (91.07%), carbaryl (89.29%),
thiamethoxam (62.50%) Wa imidacloprid (60.72%) GewuanuuAnA1MNsadAfuYAAIUAN
(3.57%) &nLIu lambdacyhalothrin (5.36%), abamectin (3.57%), lufenuron (1.79%),
chlorantraniliprole (1.79%), flubendiamide (0.00%) &g emamectin benzoate (1.79%) wu
mssevesnudouliunndsiugamun dviunanisvnassd 48 9alua wuin chlorpyrifos
waw cypermethrin yilviunudewmegsan 100% sosmanlaun carbaryl (92.86%), thiamethoxam
(75.00%), imidacloprid (75.00%) &y lambdacyhalothrin (37.50%) WUAIULANANAUYA
AIUAN (3.57%) gL abamectin (3.57%), lufenuron (3.57%), chlorantraniliprole (1.79),
flubendiamide (1.79%) waz emamectin benzoate (1.79%) nun1smelawansneiuyanluay
navaan1sinseiuanduiy wuansiffudieuss 2 4dia 1iun chlorpyrifos uag cypermethrin

asniifiwlunans 1 vlla A carbaryl @1sndiwies 3 vila laun thiamethoxam, imidacloprid



wae lambdacyhalothrin wazansfiviliumudeune <30% 1 5 wila léud abamectin, Wfenuron,
chlorantraniliprole, flubendiamide W& emamectin benzoate (Table 3)
Han1snaasvarsdesiumdauuasdnsusnidewnuilouusiaeu (Bracon sp.)
wAauasials 1 Su asaanani1smnaesi 24 waz 48 $alus nudn @13suau 3 via laud
chlorpyrifos, carbaryl hag cypermethrin vinlviuauifounielagads 100% 589838178
lambdacyhalothrin (92.86, 96.43%), imidacloprid (94.64, 94.64%), thiamethoxam (82.14,
94.64%), lufenuron (51.79, 59.14%), chlorantraniliprole (53.57, 57.36%) ta¢ flubendiamide
(51.79, 53.79%) Fanua1uuANAFUYARIUAN (1.79, 3.57%) 8nL3U abamectin (16.07,
16.07%) way emamectin benzoate (5.36, 8.93%) WULAULTHUAIEEINTIYAAIUALLA LY

<

LANAIITUNIERR naveIn1sTaseduaulufiv nuatsidfiviiewse 3 9da ldun
chlorpyrifos, carbaryl Wag cypermethrin a7 dfiwUIunans 3 ¥l lédun thiamethoxam,
imidacloprid Wa ¢ lambdacyhalothrin @19 Afifivos 3 4dn Ao chlorantraniliprole,
flubendiaride uaz lufenuron wagansiviiliuauSeunie <30% 3 2 wdn Téun emamectin
benzoate ¢ abamectin (Table 4)

vdupdouasiald 7 fu asamansneassii 24 uay 48 Falus wuin chlorpyrifos,
carbaryl uag cypermethrin vlviunudeungligedia 100% sesanAa thiamethoxam (91.07,
96.43%), imidacloprid (80.36, 94.64%), lufenuron (42.86, 50.00%), lambdacyhalothrin (37.50,
48.22%), chlorantraniliprole (39.29, 44.65%) wag flubendiamide (39.29, 39.29%) WuAIY
Lmnm'wﬁusqmmmu (0.00,  3.57%) ®AIY emamectin benzoate (3.57, 12.50%) uway
abamectin (0.00, 12.50%) linupnuuanssiugnmuAl navesn1sInssauaI Uiy wuas
fififwdeuss 3 ofin 18U chlorpyrifos, carbaryl wae cypermethrin ansfififiwinunans 2 aiia
oA thiamethoxam wag imidacloprid msﬁﬁﬂwﬁaa 4 iin Aw lufenuron, lambdacyhalothrin,
chlorantraniliprole waz flubendiamide wagansfiviiliuaudeuns <30% & 2 wda ldun
emamectin benzoate e abamectin (Table 5)

nduadoua1siald 14 Tu asrananisnaaesil 24 Falus wudn chlorpyrifos wae
carbaryl v lviunuiounela 100% se9a3u1Ae cypermethrin (94.64%), thiamethoxam
(94.64%), imidacloprid (60.72%), lambdacyhalothrin (26.78%) wag lufenuron (32.14%) wWu
AUKANFNUYAAIUAN (0.00%) gnLU chlorantraniliprole (8.93), flubendiamide (12.50%),
emamectin benzoate (3.57%) Wag abamectin (0.00%) LinuanuuanisiugaaIual d1msu
HAN1SNAadT 48 Falus wudn a5 8 ¥fia Léun chlorpyrifos (100%), carbaryl (100%),
cypermethrin (100%), thiamethoxam (96.43%), imidacloprid (75.00%), lambdacyhalothrin
(58.93%), lufenuron (37.50%), chlorantraniliprole (28.57%) wag flubendiamide (21.43%) wWu

n1saevetuaullouaIndLazuanad i uYAnIuAY (1.79%) 8niiu emamectin benzoate



(3.57%) waz abamectin (0.00%) navaan1siasziuaudufiv nuasfidfivieuss 3 ¥in
Toun chlorpyrifos, carbaryl Wag cypermethrin maﬁﬁﬂwﬂmﬂmﬂ 1 %ila Ao thiamethoxam
asiiifution 3 vila Ao imidacloprid, lambdacyhalothrin tag lufenuron wazansivinliuau
\Jeumniy <30% id1uau 4 vila lawn chlorantraniliprole, flubendiamide, emamectin
benzoate ia¢ abamectin (Table 6)

nansvagevasiaiideunudeulslaslaunsuan (7. confusum) ndaedsuansisly 1 Ju
ATIMANITNAABAT 24 uay 48 Falus wuin ansduau 9 vile ansovilrumudeuneligsds
100% 1@ wn thiamethoxam, imidacloprid, chlorpyrifos, carbaryl, lambdacyhalothrin,
chlorantraniliprole, cypermethrin, emamectin benzoate k8¢ abamectin 83834 Ao

flubendiamide (72.38, 88.10%) LLay lufenuron (80.27, 88.10%) %QQQ mhﬁqm AIuAN (0.00,

Y a Aaa

0.00%) wazuanieiusg1aifeddynieada Jawavainisinseduamnududiv nuasiidfiv
Sreus9e 9 ¥la tAwn thiamethoxam, imidacloprid, chlorpyrifos, carbaryl, lambdacyhalothrin,
chlorantraniliprole, cypermethrin, emamectin benzoate Way abamectin wazansififiwuiy
nans 2 vila laun flubendiamide wag lufenuron (Table 7)

ndamdouasiald 7 Ju asvananisvaaedil 24 uay 48 Falus wuin @ssiuau 6 win
mmsm‘fﬂﬁmuLﬁaumaiﬁqaqmﬁa 100% bosn thiamethoxam, imidacloprid, chlorpyrifos,
carbaryl, lambdacyhalothrin Wag cypermethrin 5898911 Ao chlorantraniliprole (84.12, 91.84%),
flubendiamide (68.26, 87.76%), abamectin (36.51, 79.59%), lufenuron (64.29, 75.51%) LLay
emamectin benzoate (52.38, 75.51%) kagNUALLANAAUYAAIUAN (0.00, 0.00%) NAYDI
n13¥nseRumduiiv nualsffifviiewss 6 ¥da Loun thiamethoxam, imidacloprid,
chlorpyrifos, carbaryl, lambdacyhalothrin iLa¢ cypermethrin ansfififiwdunas 2 vdin lun
chlorantraniliprole &g flubendiamide waznuansiisifiulios 3 ¥ia Ao abamectin, lufenuron
Lag emamectin benzoate (Table 8)

ndupdouasialy 18 Yu avaanamsvaansd 264 9l uay 48 Falus wuansSuau 6 via
ﬁWIﬁLLQULﬁﬁumﬁﬂléjgﬂﬁﬂ 100% lawn thiamethoxam, imidacloprid, chlorpyrifos, carbaryl,
lambdacyhalothrin wag cypermethrin 998311 A9 chlorantraniliprole (80.21, 87.93%),
emamectin benzoate (48.55, 63.79%), flubendiamide (36.69, 51.71%), lufenuron (32.73,
47.68%) Way abamectin (32.73, 47.68%) LLazwummmei'mﬁ’usqmmuam (0.00, 0.00%) WaUDY
n13¥asziuauluiv nuarsififiuieuse 6 9dn 1éun thiamethoxam, imidacloprid,
chlorpyrifos, carbaryl, lambdacyhalothrin e cypermethrin ansfififiwuiunans 1 vdn loun
chlorantraniliprole LaYNUANTTS AWy 4 viln Ap emamectin benzoate, flubendiamide,

lufenuron ey abamectin (Table 9)



PNKANITNAGOUT AU A ILEDAARDIAUNITANYIVOY Khan et al. (2009) NadoUaT
giuuasrewauidou B. hebetor wuin chlorpyrifos Wufivineussdanaliuaulounis 100%
NAINITNAFDU 36 %b’ﬂm 1u“umzﬁ emamectin benzoate, abamectin, spinosad, indoxacarb
way methoxyfenozide 1Hufiwiiisadntios ndsnsvaaeuil 48 47lus uazaanndestunsane
Y04 Preetha et al (2009) nadsunavesasUosdunidaunas 10 ¥da LawA imidacloprid,
thiamethoxam, chlorantraniliprole, clothianidin, pymetrozine, ehofenprox, BPMC, endosulfan,
acephate wag chlorantraniliprole 20% + thiamethoxam 20% lagi8n15LAROUATT fivaon
naaeaudassunueu Trichogramma chilonis wuin thiamethoxam Sanuifufivgedian
31 LCso AU 0.0014 mg a.i/an5 599a3A8 imidacloprid 0.0027 mg a.i./ans @115V acephate
waz endosulfan dAudufiven waz chlorantraniliprole lfinnuduivseunudouaiai
d1%¥vu imidacloprid, thiamethoxam, ehofenprox, BPMC lhag chlorantraniliprole 20% +
thiamethoxam 20% usunsesounudeu fuiudslinsldasmaniflulasenns 1PM luun
U417

wagldaenndasiunisnaaes Repalle and Shinde (2017) AnwiAaduivyeans
dosturrdauuasuilasieg e G. nephantidis Melukesuftiins snsmisaeladen 12-72
Flus numssanuliTusufiaSeves G nephantidis Uaenseseunudeusing aisiadl
spinosad 45% SC Lifipnuduiusafifisds (<25%) dwSu indoxacarb 15.8% EC, emamectin
benzoate 5% SG, quinalphos 25% EC, flubendiamide 39.35% EC e e profenofos 50% EC
JWufiwiantes (25-50%) wananil triazophos 40% EC, dichlorvos 76% EC wag chlorpyrifos

20% EC fanudunwluseduiuiunais (51-75%)
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o v o =l o w

An3533UY1R Hassan et al. (1994) 1131 Msldastestuidndngiivlundasdesduida
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dyunan1svnassuaztaLauauuL

1. N1sNAasuAu G nephantidis Wu31 flubendiamide, emamectin benzoate,
chlorantraniliprole, abamectin wag lufenuron luifinaanduiiuselnilodd wavainisavaesy
wauldngdsannnuarslunvacudnfuaan 7 5uiuld @15 chlorpyrifos, carbaryl ua
cypermethrin finudufivitounss ilvunudeounts 100% wisnadevansisld 1, 7 uay

14 Ju
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2. MINAADUAU Bracon sp. WU11 emamectin benzoate way abamectin laifiauidu
Nuownullou @13 chlorantraniliprole way flubendiamide anansavasuaulanasarnwuasiy
wlasuanduian 14 ’3’14%14@ @13 chlorpyrifos, carbaryl Wag cypermethrin fanuduiv
S gusasounudeu vilvme 100% wdanadeuansnald 1, 7 uag 14 u

3. ASNAABUAU T. confusum WUa1s 4 ila laLn emamectin benzoate, flubendiamide,
lufenuron wag abamectin fimnuduiwiioase T. confusum aunsavassunulandsainnuans
Tunvasudnfunan 14 Suduly a3 7 ¥ia 16un thamethoxam, imidacloprid, chlorpyrifos,
carbaryl, lambdacyhalothrin wag cypermethrin daauduiiviiouserounudeoulufiia 100%
winedevanshald 1, 7 uaz 14 Su
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13. AANUIN

Table 1 Percent mortality of adult stages of Goniozus nephantidis, after 1 day

exposure to each of 11 insecticides by dry film method.

IOBC category?

Insecticides and formulation

% mortality"

24 hour 48 hour
harmful thiamethoxam 25%WG 100 f 100 f
chlorpyrifos 40% EC 100 f 100 f
carbaryl 85% WP 100 f 100 f
cypermethrin 35% EC 100 f 100 f
moderately harmful imidacloprid 70%WS 82.14 ef 92.85 ef
slightly harmful lambdacyhalothrin 2.5% EC 33.93 bc 76.78 de
flubendiamide 20% WG 64.29 de 73.21 cde
chlorantraniliprole 5.17% SC 51.79 cd 57.14 cd
lufenuron 5% EC 33.93 bc 55.35 ¢
emamectin benzoate 1.92% EC 21.43 ab 32.15 b
harmless abamectin 1.8% W/V EC 17.86 ab 2679 b
Control 1.79 a 1.79 a
CV. (%) 29.2 18.9

Y Means in the same column followed by the different characters are significantly different (P<0.05) by DMRT.
%1 = harmless (<30%), 2 = slightly harmful (30-79%), 3 = moderately harmful (80-99%), 4 = harmful (>99%),

Hassan et al. (1994).

Table 2 Percent mortality of adult stages of Goniozus nephantidis, after 7 days

exposure to each of 11 insecticides by dry film method.

IOBC category?

Insecticides and formulation

% mortality"

24 hour 48 hour
harmful chlorpyrifos 40% EC 100 d 100 e
carbaryl 85% WP 89.29 d 100 e
cypermethrin 35% EC 98.22 d 100 e
moderately harmful thiamethoxam 25%WG 83.93 d 91.07 de
imidacloprid 70%WS 57.14 ¢ 83.93 d
slightly harmful lambdacyhalothrin 2.5% EC 28.57 b 57.14 ¢
harmless flubendiamide 20% WG 14.29 ab 19.64 b
emamectin benzoate 1.92% EC 536 a 10.72 ab
chlorantraniliprole 5.17% SC 7.14 a 8.93 ab
abamectin 1.8% W/V EC 0.00 a 357 a
lufenuron 5% EC 1.79 a 1.79 a



Control 1.79 a 1.79 a

CV. (%) 294 20.4

Y Means in the same column followed by the different characters are significantly different (P<0.05) by DMRT.
21 = harmless (<30%), 2 = slightly harmful (30-79%), 3 = moderately harmful (80-99%), 4 = harmful (>99%),
Hassan et al. (1994).



Table 3 Percent mortality of adult stages of Goniozus nephantidis, after 14 day

exposure to each of 11 insecticides by dry film method.

% mortality"

IOBC category?” Insecticides and formulation
24 hour 48 hour
harmful chlorpyrifos 40% EC 100 c 100 d
cypermethrin 35% EC 91.07 ¢ 100 d
moderately harmful carbaryl 85% WP 89.29 ¢ 92.86 d
slightly harmful thiamethoxam 25%WG 62.50 b 75.00 c
imidacloprid 70%WS 60.72 b 75.00 ¢
lambdacyhalothrin 2.5% EC 536 a 3750 b
harmless abamectin 1.8% W/V EC 357 a 536 a
lufenuron 5% EC 1.79 a 3.57 a
chlorantraniliprole 5.17% SC 1.79 a 1.79 a
flubendiamide 20% WG 0.00 a 1.79 a
emamectin benzoate 1.92% EC 1.79 a 1.79 a
Control 3.57 a 357 a
CV. (%) 22.5 235

Y Means in the same column followed by the different characters are significantly different (P<0.05) by DMRT.
%1 = harmless (<30%), 2 = slightly harmful (30-79%), 3 = moderately harmful (80-99%), 4 = harmful (>99%),
Hassan et al. (1994).

Table 4 Percent mortality of adult stages of Bracon sp., after 1 day exposure to each of

11 insecticides by dry film method.

% mortality"

IOBC category?” Insecticides and formulation
24 hour 48 hour
harmful chlorpyrifos 40% EC 100 d 100 c
carbaryl 85% WP 100 d 100 ¢
cypermethrin 35% EC 100 d 100 c
moderately harmful lambdacyhalothrin 2.5% EC 92.86 cd 96.43 ¢
imidacloprid 70%WS 94.64 cd 94.64 c
thiamethoxam 25%WG 82.14 c 94.64 ¢
slightly harmful lufenuron 5% EC 5179 b 59.14 b
chlorantraniliprole 5.17% SC 5357 b 57.36 b
flubendiamide 20% WG 5179 b 5379 b
harmless abamectin 1.8% W/V EC 16.07 a 16.07 a
emamectin benzoate 1.92% EC 536 a 8.93 a

Control 1.79 a 3.57 a




CV. (%) 18.3 18.3

Y Means in the same column followed by the different characters are significantly different (P<0.05) by DMRT.
%1 = harmless (<30%), 2 = slightly harmful (30-79%), 3 = moderately harmful (80-99%), 4 = harmful (>99%),
Hassan et al. (1994).



Table 5 Percent mortality of adult stages of Bracon sp., after 7 day exposure to each of

11 insecticides by dry film method.

% mortality"

IOBC category?” Insecticides and formulation
24 hour 48 hour
harmful chlorpyrifos 40% EC 100 ¢ 100 ¢
carbaryl 85% WP 100 ¢ 100 ¢
cypermethrin 35% EC 100 c 100 ¢
moderately harmful thiamethoxam 25%WG 91.07 ¢ 96.43 ¢
imidacloprid 70%WS 80.36 ¢ 94.64 ¢
slightly harmful lufenuron 5% EC 42.86b 50.00 b
lambdacyhalothrin 2.5% EC 37.50 b 48.22 b
chlorantraniliprole 5.17% SC 39.29 b 44.65 b
flubendiamide 20% WG 39.29 b 39.29 b
harmless emamectin benzoate 1.92% EC 3.57 a 12.50 a
abamectin 1.8% W/V EC 0.00 a 12.50 a
Control 0.00 a 357 a
CV. (%) 30.8 255

Y Means in the same column followed by the different characters are significantly different (P<0.05) by DMRT.
%1 = harmless (<30%), 2 = slightly harmful (30-79%), 3 = moderately harmful (80-99%), 4 = harmful (>99%),
Hassan et al. (1994).

Table 6 Percent mortality of adult stages of Bracon sp., after 14 day exposure to each

of 11 insecticides by dry film method.

% mortality"

IOBC category?” Insecticides and formulation
24 hour 48 hour
harmful chlorpyrifos 40% EC 100 d 100 e
carbaryl 85% WP 100 d 100 e
cypermethrin 35% EC 94.64 d 100 e
moderately harmful thiamethoxam 25%WG 94.64 d 96.43 e
slightly harmful imidacloprid 70%WS 60.72 ¢ 75.00 d
lambdacyhalothrin 2.5% EC 26.78 b 58.93 ¢
lufenuron 5% EC 32.14 b 3750 b
harmless chlorantraniliprole 5.17% SC 893 a 28,57 b
flubendiamide 20% WG 12.50 a 2143 b
emamectin benzoate 1.92% EC 357 a 357 a
abamectin 1.8% W/V EC 0.00 a 0.00 a

Control 0.00 a 1.79 a




CV. (%) 23.1 22.6

Y Means in the same column followed by the different characters are significantly different (P<0.05) by DMRT.
%1 = harmless (<30%), 2 = slightly harmful (30-79%), 3 = moderately harmful (80-99%), 4 = harmful (>99%),
Hassan et al. (1994).



Table 7 Percent mortality of adult stages of Trichogramma confusum, after 1 day

exposure to each of 11 insecticides by dry film method.

IOBC category”

Insecticides and formulation

% mortality"

24 hour 48 hour

harmful thiamethoxam 25%WG 100 d¥ 100 ¢

imidacloprid 70%WS 100 d 100 ¢

chlorpyrifos 40% EC 100 d 100 ¢

carbaryl 85% WP 100 d 100 ¢

lambdacyhalothrin 2.5% EC 100 d 100 ¢

chlorantraniliprole 5.17% SC 100 d 100 ¢

cypermethrin 35% EC 100 d 100 c

emamectin benzoate 1.92% EC 96.06 d 100 ¢

abamectin 1.8% W/V EC 60.54 b 100 ¢

moderately harmful flubendiamide 20% WG 72.38 c 88.10 b

lufenuron 5% EC 80.27 c 88.10 b

Control 0.00 a 0.00 a
CV. (%) 8.5 4.9

Y Data were transformed by Abbott’s formula.

% Means in the same column followed by the different characters are significantly different (P<0.05) by DMRT

%1 = harmless (<30%), 2 = slightly harmful (30-79%), 3 = moderately harmful (80-99%), 4 = harmful (>99%),

Hassan et al. (1994).

Table 8 Percent mortality of adult stages of Trichogramma confusum, after 7 day

exposure to each of 11 insecticides by dry film method.

IOBC category”

Insecticides and formulation

% mortality"

24 hour 48 hour

harmful thiamethoxam 25%WG 100 e” 100 ¢
imidacloprid 70%WS 80.16 de 100 c

chlorpyrifos 40% EC 100 e 100 ¢

carbaryl 85% WP 100 e 100 c

lambdacyhalothrin 2.5% EC 100 e 100 ¢

cypermethrin 35% EC 100 e 100 ¢
moderately harmful chlorantraniliprole 5.17% SC 84.12 de 91.84 bc
flubendiamide 20% WG 68.26 cd 87.76 bc

slightly harmful abamectin 1.8% W/V EC 3651 b 79.59 b
lufenuron 5% EC 64.29 cd 7551 b

emamectin benzoate 1.92% EC 52.38 bc 7551 b



Control 0.00 a 0.00 a

CV. (%) 20.5 11.2

Y Data were transformed by Abbott’s formula.
2 Means in the same column followed by the different characters are significantly different (P<0.05) by DMRT
31 = harmless (<30%), 2 = slightly harmful (30-79%), 3 = moderately harmful (80-99%), 4 = harmful (>99%),

Hassan et al. (1994).



Table 9 Percent mortality of adult stages of Trichosramma confusum, after 14 day

exposure to each of 11 insecticides by dry film method.

IOBC category™

Insecticides and formulation

% mortality"

24 hour 48 hour

harmful thiamethoxam 25%WG 100 d¥ 100 ¢

imidacloprid 70%WS 100 d 100 ¢

chlorpyrifos 40% EC 100 d 100 ¢

carbaryl 85% WP 100 d 100 ¢

lambdacyhalothrin 2.5% EC 100 d 100 ¢

cypermethrin 35% EC 100 d 100 ¢

moderately harmful chlorantraniliprole 5.17% SC 80.21 c 87.93 c

slightly harmful emamectin benzoate 1.92% EC 48.55 b 63.79 b

flubendiamide 20% WG 36.69 b 5171 b

lufenuron 5% EC 3273 b 47.68 b

abamectin 1.8% W/V EC 3273 b 47.68 b

Control 0.00 a 0.00 a
CV. (%) 15.1 134

Y Data were transformed by Abbott’s formula.

% Means in the same column followed by the different characters are significantly different (P<0.05) by DMRT
%1 = harmless (<30%), 2 = slightly harmful (30-79%), 3 = moderately harmful (80-99%), 4 = harmful (>99%),

Hassan et al. (1994).



