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ABSTRACT

Toxicity data of each insecticide against chili thrips, Scirtothrips dorsalis Hood,
damaging lime guides selection of proper insecticides or insecticide groups to be used in
planning of insecticide rotation for retarding resistance problem in chili thrips. The
objective of this experiment was to examine the toxicity of each insecticides on mortality
of chili thrips (Scirtothrips dorsalis Hood) damaging lime planted in various areas. The
experiment was conducted in laboratory using young lime leaves dipped with various
insecticides at their recommended dose and at 2-fold of their recommended dose and
then fed to the chili thrips collected from lime planted in many areas. The mortality
percentage was recorded after feeding for 48 hr. The results found that the highly toxic
insecticides that caused > 60% mortality in thrips at their recommended dose or > 80%
mortality at 2-fold of their recommended dose and can be used in insecticide rotation
scheme for controlling of thrips and retarding insecticide resistance problem at Mueang
Kamphaeng Phet district, Kamphaeng Phet province were fipronil, spinetoram, emamectin
benzoate and chlorfenapyr. Highly toxic insecticides against thrips from lime at Mueang
Chai Nat district, Chai Nat province were fipronil, imidacloprid, spinetoram, emamectin
benzoate and chlorfenapyr. Highly toxic insecticides against thrips from lime at Si Prachan

district, Suphan Buri province were spinetoram, emamectin benzoate W&y chlorfenapyr.



Highly toxic insecticides against thrips from lime at Doem Bang Nang Buat district, Suphan
Buri province were fipronil, spinetoram, emamectin benzoate and chlorfenapyr. Highly
toxic insecticides against thrips from lime at Pho Thale district, Pichit province were
spinetoram, emamectin benzoate and chlorfenapyr. The highly toxic insecticides were
selected for using in insecticide rotation to solve insecticide resistance problem in chili
thrips damaging lime in each planting area.
Keywords: Insecticides, toxicity, insecticide resistance, chili thrips, lime, insecticide
rotation
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clothianidin (Dantosu 16%SG a3 5 n$3/11 20 ans) , imidacloprid (Confidor 100 SL 10%SL
§m91 10 wa/ah 20 8m9), acetamiprid (Molan 20%SP 8731 5 A%/ 20 8¢9), dinotefuran
(Starkle 109%WP 931 40 31/l 20 An3) uazcarbosulfan (Posse 20%EC 8751 40 a4 20
ans) duAIEIUSTS uavAmy (2552) Nesuiansidusyavsamlumstestuidamaslundn
196 A clothianidin (Dantosu 16 % WSG) 89151 5 A5y, dinotefuran (Starkle 10 % WP) 8151

40 3 acetamiprid (Molan 20 % SP) 80191 5 N34 Wag carbosulfan (Posse 20 % EC) 81
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(Immaraju et al,, 1990; Gao et al,, 2012) NFINHNUNTLITANTUUUTLUIEUNBYEADAIY
auulundelwaiuisavitlavatsuy Broadbent and Pree (1997) tausuuunisldansa
s Uy UIBLievsaanusunulumaslil Frankliniella occidentalis tasnisldansein
LuawsagnguwuurIuIsulunn 9 2 davivseyn q nilsiiengdevediuad Tuve Herron
and Cook (2002) letausuwnunistdansuuunyuileuinisenin “three spray’s strategy” lag
neasnslasuAwugthliiuasawiaangulanguniisinsedula 3 ase nelu 1 Frenadeves
wdglil deantudsudeuluniuanseutanguduadeiula 3 ase aglu 1 Tregdeveunde
T uwuuitlvaupsuseunismyuiey
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1. gunsallunisiiuiuameasy 1 ﬁ(ﬂmmaa (mouth aspirators) gawana@n nasINaIARN
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2. fwemnsiasusatarldlunsvaass lud Tuseunazsondaunyu “av

3. gunsainsveaedluiesufuifins laun ansanuuasiasne 9 a1sdulu (Triton X-100)
ﬁﬁﬂiaﬂLLUU reversed osmosis, micropipette, beaker, forceps, wjﬁ'u MG

4. arssuasildlunisvaaes Tdun imidacloprid (Provado 70% WG), acetamiprid
(Molan 20% SP), spinetoram (Exalt 12 %W/V SC), emamectin benzoate (Proclaim
1.92 % EQ), abamectin (Jacket 1.8% EC), fipronil (Ascend 5 % SC), lambda-
cyhalothrin (Karate 2.5% CS), cyantraniliprole (10% OD) wag chlorfenapyr (Rampage
10% SQ)
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MNSNAABIAYIT leaf-dipping method (Fahmy et al.,, 1991; Guillen et al.,, 2014)
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Duguwn 3x3 wufwesguadivluansauuassiionig q Nonsuuzduasishsnnududu 2
WINYBednTIEEn W 10 39 tnetnlduavansdwuasasnanansiulu (Triton X-100) 80
0.05 wa./ans hlugauuzunfguasluisliui dganiuau (control) duludeuuzuniluin

nanansiulu vinmsmeaes 3-4 41 Teeflansauuasnyguluusun fail:

1. @13 abamectin 1.8% EC fi8n31 50 wa./th 20 8ns (ngw 6)

2. @9 abamectin 1.8% EC i8n31 100 wa./th 20 303 (ngu 6)

3, #13 emamectin benzoate 1.92 % EC #i8as1 20 wa./1h 20 Ans (Nt 6)
4. #15 emamectin benzoate 1.92 % EC #1031 40 ua./1h 20 a3 (N 6)
5. @19 spinetoram 12% SC 718w 10 wa./th 20 8ns (ngu 5)

6. a13 spinetoram 12% SC #1851 20 wa./11 20 803 (Ngu 5)

7. 213 imidacloprid 70% WG #1851 15 n3u/ai1 20 &5 (ngu 4A)

8. 213 imidacloprid 70% WG 718571 30 n3u/in 20 &5 (ngu 4A)

9. @1 acetamiprid 70% WG #1031 20 n$u/i1 20 Ans (ngu 4A)

10. @13 acetamiprid 70% WG #8051 40 3w/ 20 Ans (e 4A)

11. @3 fipronil 5% SC #18AT1 40 1@/ 20 A (Ngw 2)

12. a3 fipronil 5% SC #18nT1 80 wa. /A 20 Ans (nqu 2)

13, 13 lambda cyhalothrin 2.5% CS 18031 40 1./t 20 B3 (Nw 3A)
1. @13 lambda cyhalothrin 2.5% CS 18031 80 1./t 20 B3 (Nw 3A)
15. @13 chlorfenapyr 10% SC on31 30 WA/ 20 Ans (Nqa 13)

16. @13 chlorfenapyr 10% SC #18n31 60 wa./th 20 Ans (Ndu 13)

17. @13 cyatraniliprole 10% OD 78951 40 wa.Ah 20 dns (Nqu 28)

18. @3 cyatraniliprole 10% OD #1851 80 wa./1 20 A0 (Nqu 28)

19.  a153ulu (Triton X-100) 831 0.05 wa./ans

ihauludeunrumitsuansenuuaseiinng 4 uazisliurudluldludenaadin udld
yitudemdswifuomadefuiusaesiuiodildadlulufenarafindiear 10 6 Yarh
Ifain whlUFlukesufuiniefiflgaumgd 25 + 2°C arwiuduing 60-70% Faauas 12 : 12
s (@i« in) Vdeslindelngaiuludeuusumiiguarndunm 48 $alus vhmsesaatiy
manevesnaslni 48 daludagldniurets idelnilinevaussienadevesaieyiuazgn
finsanine denuiusadugaaiuay (control) me 5-200% wyinsUsuAesidusing
aelmgly Abbott’s formula (Abbott, 1925) watmewiu 20% 38¥inN1sNAad
Abbott’s formula :

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

100 - % control mortality
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warA1 standard deviation (SD)

fhumiﬂizLﬁuwamaqaﬁ@i%mmﬁﬁﬂwqﬂ (High toxicity) fiusvansanlunisaiunaely
winfivhaneszaing wazannsoldlumslfasuuumudedld [Hnasinanssiaduazdosiili
wiaglnesaus 60 % Tuluiinnududumudasuugii viemeus 80 % Tulufinududy
2 whwesdruurth wazanssusasAslnifiu (Low toxicity) wiFeamusumugauay
aumsgaldthnsufieannsimuanuduny dinastinanssiaduasdesiilindelviome

v v o

Uoen11 20 % NANUTUTUAINEAT UL WIan18TBENT1 40 % NAUTNTU 2 WINUBIERTT
WUz d@ruaseniuasidnndfiwuiunans (Moderate toxicity) Aeansnvilamaslniinisane
agluisininansiidninfifivauazaininasfidninfifive arseunasiiivuiunaisnannse

wanlduugdilunisnuaswuunyudsuieandymanusmunuliguiuualinisldussass

AIUNTANYIAUFIUNIUADEITAUNAY spinetoram, emamectin benzoate, fipronil
uay chlorfenapyr luimdslwniniivhansuzuvinlaglimdelngeiulusouuzuniiguanssn
wasisazaia $1uau 5 mududuivhlindsianseglurag 10-90% Bnsveaeuaziiudin
NaATeuRUNIIMAaeILIN TATenan19adAlagds Probit analysis (Finney, 1971) wiomen
ALt uresanssiuuaivilinae lwane 50% way 90% (Lethal concentration, LCsy and
LCgo) WAI%AN Resistance factor (RF) (Morse and Brawner, 1986) younagllsoansanuyas
3larne 9 Fauriudn Ly, veunaelnseanseuuasiindng q mademmduduveans
guuasiintiy q fighsuuzh
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- imaneaedlugasauunsIAg 89 NINgIAY 2561-2562
- maaﬂuﬁamﬁﬁ’amiﬂzjuu'%msﬁi’mgﬁ% ANANTNST FUNIFYNAIUINITONSNVINY N5U
AWMTNYAT FIATANTUANN
=3 c’l’ dy d' o = o [ [ o
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Jardnanssaiys waviungunelnnzia Sminfidng
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ﬁ’u’Luu&iazwdwqﬂl@imaﬁﬁaa ansguuaendndnliivgelaevilindelvnenaus 60 % Yuld

DAMUTUTUAIUTAT UL T MIDANAE 80 % VULUNAMUUNTY 2 WiINUBI9RSIkUzLNTUY
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WUaVINYe1 Ae @15 lambda-cyhalothrin wag abamectin (n ¥ 1)
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chlorfenapyr tazaisanuuasninwliunany A abamectin wag cyantraniliprole @uansaln

'
o

WUAVINYE Ao @19 lambda-cyhalothrin (n i 2)
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1wl w.e. 2561 A9 @15 spinetoram, emamectin benzoate Way chlorfenapyr uaga1saiILaas
NafiwUuna1s As fipronil, lambda cyhalothrin, imidacloprid wag cyantraniliprole @uans
2LuRaINENYE Ao @13 abamectin (AW 3)
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WUAINHNEAT AB @15 lambda-cyhalothrin wag abamectin (w7 4)
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Urunans A fipronil, imidacloprid wag cyantraniliprole @uansauasniliesn Aa @13
lambda-cyhalothrin, acetamiprid Wag abamectin (NNA 5)
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wag chlorfenapyr uazansanuuasniiwUIunals Ao abamectin Wag cyantraniliprole d@uans
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waglnnsnivhaneusunluudagiun - @15 1) wulddanseuuasndneas  loua
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Insecticides and doses tested

Figure 1 Mortality percentage (+SD) of Scirtothrips dorsalis damaging lime in Mueang Kamphaeng

Phet district, Kamphaeng Phet province; at 48 hr. after feeding with lime leaves dipped with

insecticides at recommended dose and two folds of recommended dose in year 2018.
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Insecticides and doses tested

Figure 2 Mortality percentage (+SD) of Scirtothrips dorsalis damaging lime in Mueang Chai Nat

district, Chai Nat province; at 48 hr. after feeding with lime leaves dipped with insecticides at

recommended dose and two folds of recommended dose in year 2018.
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Insecticides and doses tested

Figure 3 Mortality percentage (+SD) of Scirtothrips dorsalis damaging lime in Si Prachan district,

Suphan Buri province; at 48 hr. after feeding with lime leaves dipped with insecticides at

recommended dose and two folds of recommended dose in year 2018.
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Insecticides and doses tested

Figure 4 Mortality percentage (+SD) of Scirtothrips dorsalis damaging lime in Doem Bang Nang

Buat district, Suphan Buri province; at 48 hr. after feeding with lime leaves dipped with insecticides

at recommended dose and two folds of recommended dose in year 2018.
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Insecticides and doses tested

Figure 5 Mortality percentage (+SD) of Scirtothrips dorsalis damaging lime in Pho Thale district,

Phichit province; at 48 hr. after feeding with lime leaves dipped with insecticides at recommended

dose and two folds of recommended dose in year 2019.
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Insecticides and doses tested

Figure 6 Mortality percentage (+SD) of Scirtothrips dorsalis damaging lime in Doem Bang Nang

Buat district, Suphan Buri province; at 48 hr. after feeding with lime leaves dipped with insecticides

at recommended dose and two folds of recommended dose in year 2019.
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Table 1. Insecticides which were appropriate for using in rotation spraying and insecticides which

should be excluded for spraying to solve insecticide resistance problem in chili thrips

damaging lime in each area in year 2018-2019

Province District Insecticides Insecticides
(group of insecticide) (group of insecticide)
be used in insecticide rotation be excluded in insecticide
spraying rotation spraying
Kamphaeng Mueang Kamphaeng High toxicity : Low toxicity :
Phet Phet fipronil (Group 2B) lambda-cyhalothrin
(Year 2018) spinetoram (Group 5) (Group 3A)
emamectin benzoate (Group 6) abamectin (Group 6)
chlorfenapyr (Group 13)
Moderate toxicity :
imidacloprid (Group 4A)
cyantraniliprole (Group 28)
Chai Nat Mueang Chai Nat High toxicity : Low toxicity :
(Year 2018) fipronil (Group 2B) lambda-cyhalothrin
imidacloprid (Group 4A) (Group 3A)
spinetoram (Group 5)
emamectin benzoate (Group 6)
chlorfenapyr (Group 13)
Moderate toxicity :
abamectin (Group 6)
cyantraniliprole (Group 28)
Suphan Buri Si Prachan High toxicity : Low toxicity :
(Year 2018) spinetoram (Group 5) abamectin (Group 6)
emamectin benzoate (Group 6)
chlorfenapyr (Group 13)
Moderate toxicity :
fipronil (Group 2B)
lambda-cyhalothrin (Group 3A)
imidacloprid (Group 4A)
cyantraniliprole (Group 28)
Suphan Buri Doem Bang Nang Buat  High toxicity : Low toxicity :
(Year 2018) fipronil (Group 2B) lambda-cyhalothrin
spinetoram (Group 5) (Group 3A)

emamectin benzoate (Group 6)
chlorfenapyr (Group 13)
Moderate toxicity :
imidacloprid (Group 4A)
cyantraniliprole (Group 28)

abamectin (Group 6)
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Pichit Pho Thale High toxicity : Low toxicity :

(Year 2019) spinetoram (Group 5) lambda-cyhalothrin
emamectin benzoate (Group 6) (Group 3A)
chlorfenapyr (Group 13) acetamiprid (Group 4A)
Moderate toxicity : abamectin (Group 6)
fipronil (Group 2B)
imidacloprid (Group 4A)
cyantraniliprole (Group 28)

Suphan Buri Doem Bang Nang Buat  High toxicity : Low toxicity :

(Year 2019) fipronil (Group 2B) lambda-cyhalothrin

imidacloprid (Group 4A) (Group 3A)

spinetoram (Group 5)
emamectin benzoate (Group 6)
chlorfenapyr (Group 13)
Moderate toxicity :

abamectin (Group 6)

cyantraniliprole (Group 28)
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Table 2. Insecticide resistance of Scirtothrips dorsalis damaging lime in Mueang Kamphaeng Phet
district, Kamphaeng Phet province; Si Prachan district and Doem Bang Nang Buat district, Suphan

Buri province in year 2018.

District / Insecticide LCsp LCo Recommended Resistance
(95% CI)'* (95% CI) dose (ppm) factor?
(ppm) (ppm)
Mueang Kamphaeng Phet
spinetoram 0.033 152 60.0 2.53
(0-0.166) (16.1-265,695)
emamectin benzoate 0.151 1.66 19.2 0.086

(0.078-0.253) (0.900-4.44)

Si Prachan

spinetoram 0.168 2.76 60.0 0.046
(0.092-0.324) (1.04-22.9)

emamectin benzoate 0.953 15.8 19.2 0.821
(0.532-1.89) (5.89-118)

fipronil 60.5 234 100 2.34
(40.8-82.3) (148-694)

chlorfenapyr 24.2 452 150 3.01

(9.65-55.9) (154-4,834)

Doem Bane Naneg Buat

spinetoram 0.012 0.207 60.0 0.003
(0.002-0.026)  (0.104-0.828)

emamectin benzoate 0.086 1.04 19.2 0.054
(0.053-0.164)  (0.415-7.20)

fipronil 1.64 29.2 100 0.292
(0.806-2.86) (12.8-155)

chlorfenapyr 3.09 17.4 150 0.116

(1.52-6.41) (7.94-101)

1 959% confidence intervals

2 Resistance factor = LCyy / Recommended dose



