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. Effects of Tank-Mix Combinations on the efficacy of
insecticides and the duration of nozzle used for control

of cotton thrips; Thrips palmi Karny in orchid.
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Study on the effects of tank-mixed combinations on the efficacy of insecticides

and the duration of nozzle used for control of cotton thrips; Thrips palmi Kamy in laboratory

and orchid nursery at Nakornpathom province during October 2017 to September 2018 were

investigated. The treatments were the tank-mixed combinations of recommendation

insecticides for control of cotton thrips (spinetoram 12% SC, emamectin benzoate 1.92% EC



and fipronil 5% SC) and orchid midge (acetamiprid 20% SP and imidacloprid 10% SL). In
addition, the recommendation acaricides (pyridaben 13.5% EC and amitraz 20% EC) and
fungicides (carbendazim 50% SC and mancozeb 80% WP). were combined. The results
indicated that no signs of physical incompatibility appear and no phytotoxic indications were
found in the experiments. Subsequently, bicassay in laboratory and field trial were performed
to evaluate the bio-efficacy of tank mixed combinations on the efficacy for controlling Thrips
palmi Karny. For these experiments, it was found that no influence of tank mixed
combinations on the efficacy of insecticides and the duration of nozzle used for control of

cotton thrips in this study
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Hostuidamaslnie spinetoram 12% SC 99191 10 fladansseti 20 a3, emamectin benzoate
1.92% EC §n31 20 fadanssionh 20 ans uay fipronil 5% SC 90131 30 fladansrern 20 ans weuiy
ansguuasfildlunisioafusidaida acetamiprid 20% SP §ms1 5 nfusiedn 20 ans uaz
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sprayer) UsgnauniuaaALuudIulunun1umie (Spray lance)
AN 40 LEURLIAT
- ansauuasilglunistesiumdamaslu 1aun spinetoram
12% SC, emamectin benzoate 1.92% EC wag fipronil 5%
SC ansanuasnlglunistosdunidatn loun acetamiprid

20% SP way imidacloprid 10% EC @1591ls laun pyridaben



13.5% EC wag amitraz 20% EC a1sUssiumdalsaiiv lawn
carbendazim 50% WP a2 mancozeb 80% WP
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UABUN 1 ANYUTLANSNINUBINTTITANTALUAUUNEY (Tank mixtures) SENIN9ENT
gulasn s lun1sUasiundInmasliwazansenwuaaitglunistasiumanil @ 2560)

1.1 N15NAFAUNITEINAULANIINIBATNIENINNEITAUAIUZN

FFnsnaaaunsniulesErIngaseinwuas T935n1s Jar test 989 O’Connor - Marer (2000)

a = 14

Tneldmsusnduilfiugrsaoandunusidndudnisiiful dvesans dmdvarseuuasiilalunis
Joarurdamaslnildlunisnaaeulaun spinetoram 12% SC, emamectin benzoate 1.92% EC
wae fipronil 5% SC wazansewuasiildlunistastumdadaiildlunismeaeuldun acetamiprid 20%
SP ua imidacloprid 10% EC (@1in3dewmuinisensnuite. 2553.) ludasildlunistlestuid
waslnhouazdlundelsl nsmeaeunsihfuldnianisnmesansasvihlnensHaLa e LA
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1. spinetoram 12% SC 10 wa. 5
2. emamectin benzoate 1.92% EC 20 ua. 6
3. fipronil 5% SC 30 wa. 2B
asgusasiidlunmstasiumdada
1. acetamiprid 20% SP 5 N3 4A
2. imidacloprid 70% WG 8 n3u 4A
fnstuuaUURENTEIEssuasiidlunstesiuidamasiv
wazansaunaiidlunsdastiumdada
1. spinetoram 12% SC + acetamiprid 20% SP 10 ua. + 5 Ny 5+ 4A
2. spinetoram 12% SC + imidacloprid 10% EC 10 ua. + 8 N3 5+ 4A
3. emamectin benzoate 1.92% EC + acetamiprid 20% SP 20 4a. + 5 N3y 6 + 4A
4. emamectin benzoate 1.92% EC + imidacloprid 10% EC 20 ua. + 8 Nu 6 + 4A
5. fipronil 5% SC + acetamiprid 20% SP 30 wa. + 5 N3y 2B + 4A
6. fipronil 5% SC + imidacloprid 10% EC 30 w@. + 8 Nu 2B + 4A

1 Insecticide Resistance Action Committee

1.2 NSANEIUTEANSAINVBINIST ITFSULUAILUUNEY (Tank mixtures) A2835015
bioassays
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unTUgULazaynsaInT lagiiusiusiuuvatazegiatos 300-400 ¢ (lugreneunazdnindslndeun

ININAgaURI8IENIS bioassays) udassiunannaleliluresljUsnisveinguaruidenisldans
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sduTevaseliinisnauiuguaza1sly wdnilvuninidudigeugui 1 (F1) ldesdagausienen
naneldnosunseiiadudniute ddnauteiilaunldlunisaaeudssavsamvesassutasiaien
LAZLUUNANIINNISTD 1.1 MIgBN13 bicassays Tuvieaufjusnis

N1INAEUUITANSNINYDIANTAMNAIAI7TNTT bioassays 175 petal-dipping method Tu
nsnedeuMInEvauNas Wiefisa Lz psaTahuaag (AN LazANY, 2554) lagyiin1iie
Meansauuasuzidazsie lunnududuiidasuusimuaaindienn mndunanasiuly
(Tension T-7) &n31 5 wa.seth 20 Ans nifuhnenndelsitlineriunsrumsiestumindngity
Taq rsazoraududaliurandalifionn 3 x 3 wu. udguluamseusasinanlifaingnundunan
10 3unfl drugnaruaa (control) agldndunangulutiunnsguiinausvansdvlufssediaien i

| [

ndunoniiguudaluisliuie 1-2 dalus wdahusagndunen uldlufenaraiinuuin 100 ua. A
Unhanzgidng Thormadewmle nsudesnasninesasiuTosiuau 20 & aduusiazdae s
naansegstien 4 6 duwdelihefinaneslulfluiesiiionmgd 26 + 2 °C ArwduduiMg 60-70%
P19uas 16 : 8 a3 (ad1a : i) UdoelindswieAundunenndaelifiguans udwhnistiufinns
peil 24, 48 waz 72 $alus Aundelniheluganiuau (control) Ennsaneiiu 10% agshnimaas
Tyl vhnsmeindadefiduinsmeveanasivie Taelunsdfimdslnieluganivauiinisnes

Pnsusuaasidunnisaelnely Abbott’s formula (Abbott, 1925)

L= v
nsduiindaya
- Juinesitudniseneveswaslwihed 24, 48 way 72 H2lug
a v
N133LATIYIvaYa
o v s & & X a ¢ ' a ' )
- ideyaesidudnisnig vaundalihenniaseiviAnsniei 50% (LC,), ANseRy
AULTaRUT 95% (95% Confidence intervals, 95% CI) UndayaiUasidudnisneundnszining
unnE19lAeAs Duncan’s Multiple Range Test
(DMRT)
- AMTUMTIAIITAIDINSIESUENEUIE INALTIRALUAI19INITN15VBY Wen et al,
(2009) TpgldAn The synergism ratios (SR) 1lwlun1sitasizissannisealuil
SR = LCs, value of insecticide alone/LCs, value of insecticide after mixed
lAea1A1 SR > 1 ABNANLAIANNITEIUONEIUYDIENT

< a 1A
1.3 NM5NAgaUAMUTUNYRINY
SJ%ﬂ']’iVlﬂaE]Uﬂ']']llLﬁu%@@i@ﬁ%%@ﬂa’]ﬁhLLlIa\‘i MlAg a5 LUAULAYILAZ AN THILUAILUY

waunleannde 1.1 smuvudunarglindaenluiosujufnig laslddundisld 10 du u 1 91 Wu 4



grluiudazunafisnsmunudwuztide 120 ansaels ndmuansauuas duiivasifuiiludeu
naans Funaemsiinfiviefivnnenuazluvesdundelsludisnan 3, 5 uay 7 Sundsiuaisuay
YUrnwNg

n1sduiindaya

~ Hupaenisiinfivseiivienenuarluvesdundelsludianan 3, 5 uas 7 Yundwiuans

LA UUTINKE

sunaudl 2 nsAnwUsEANS A mveInsIdaNsELNAMUUREY (Tank mixtures) 523G
dselnuuasuazansenls @ 2560)

2.1 MsnagaunsnAUldnInNIBAINSETAINEssLNaILasaEsenls

FWnsnegeunisiiniulaserineiseutasarvansenls 193515 Jar test 489 O’Connor-
Marer (2000) svasunglude 1.1 ansalsildlunisnaaeuil 16un pyridaben 13.5% EC uaw amitraz
20% EC (nguanddelsuazusieyy, 2504.) dmiunisuanvesanseiuaasiuansailslunimmnaesiuans
Tupn5797t 2

nstuiindaya

- AuNANITWENTUYRIEITIILANYALALTUTINNA

M15197 2 Foadyvesansenls 8n51nsld wagnsuuinguaunsiiviatevesansenbsnldluaiu

nanelyl SIUNINIS AN THUURNANTEUINa s kuasn Lt lunsUasiumdnmas inwazaisanls alalu

nsNAdeU
Yaanslny sarnslddedn  nguansanu
20 @ng nalnnsidn
N1A8UDY
IRACY
dnsainls
1. pyridaben 13.5% EC 20 ua. 21
2. amitraz 20% EC 30 ua. 19

1 1 ldl L o o/ l&l
dsuausznInsaseiuuaiitlunistasnuidawaslnuas

ansainls



1. spinetoram 12% SC + pyridaben 13.5% EC 10 Ua. + 20 ua. 5+21

2. spinetoram 12% SC + amitraz 20% EC 10 wa. + 30 wa. 5+ 19
3. emamectin benzoate 1.92% EC + pyridaben 13.5% EC 20 {a. + 20 ua. 6+ 21
4. emamectin benzoate 1.92% EC + amitraz 20% EC 20 ua. + 30 ua. 6+ 19
5. fipronil 5% SC + pyridaben 13.5% EC 30 wa. + 20 ua. 2B + 21
6. fipronil 5% SC + amitraz 20% EC 30 ua. + 30 ua. 2B + 19

1 Insecticide Resistance Action Committee

2.2 N15ANWIUSLANSAINVDINT M aTeMUAILUUNEN (Tank mixtures) 5EWIN981581
unasuazanseinlsiaedsnns bioassays

25 vax a X v A a Yy v ° [y a a
nsneaesilisnswssundeliiefiesunelutnedu  dmsunsvadeuUszandsninues
a1521LNaIe7D bioassays Uu aytaseLlaaza1senlsante 2.1 11vinnsnageu Tudiuidsnis
naaaarnTiATIEiteyaliisnsaediulude 1.3
L= v
nsUuiintaya
- Guiinesidudnmsmeveandelnihed 24, 48 uag 72 42lus
a s v
n3AATIENvaya
o w ¢ 2 & X a ¢ ] a ! o
- ihdeyalesidudnisney veandeliheundiasigimAnsnen 50% (LC.), AseRu
AULTRIUT 95% (95% Confidence intervals, 95% Cl indayaiUasidunn1snieuiaAs1zinIL
uaneinalAeAs Duncan’s Multiple Range Test (DMRT)
- AMSUNMTIATIZRERINITES NGNSV TNANT IR UAINN91nTEN15909 Wen et al,,
(2009) pelgAn The synergism ratios (SR) 1nlglun1sitasnzisisaunissialud

SR = LCs, value of insecticide alone/LCs, value of insecticide after mixed

laea1A1 SR > 1 ABNANLAIAANITEIUO VDI UYRIENT

2.3 nsnagauANduiesiony

Bnsnegeuaulufivsefivszninanisnanaisiuuaasaisanls vlaguiasainde 2.1
umiuuusundglifinenluesufjifing Inelddiuusiu sasnsviulazmsdunanadsiosurslily
U8 1.2

v = Y
NMIVUNNVBUA



- Funsornsiiafiuseiuienontazluvesrunalelalutiaan 3, 5 way 7 Junaanuansan

LUAILAZUUTNNA

JUABUN 3 NITANWIUTEANSAINVDINTT ITAITALNAILUUNEN (Tank mixtures) 5217319

ansanuastazaisdasnuniantsany @ 2561)

3.1 ASNAEBUNISUINULANIINIBATNTENINETAULUAILAZEI5UDINUNIAA LT ANY

FFnsnaasunsiiniulesErINeasEwLakazalsUaItumMAnlsaNY 1935015 Jar test U949

O’Connor-Marer (2000) AaaSul1e8lude 1.1 @a15vUeedunidnlsaiunldlunisnaaauillewn

carbendazim 50% WP kag mancozeb 80% WP (85NW558d ABAID. 2552.) dNNSUNSHANYDIE1T9

wlasiuasUaanumInlsafislun1snaasauandtunisan 3
v =K v
nstuiindaya

- FUNANISWENTUYBIEITAILANYA AT UUTINNA

M15199 3 Yeaslyvesarstesiuidalsaiiy §n31n15ld waznisudenguaunisidianevesans

Jaatumantsansitotiuaiunalslsl s3uInsieaswuuRay (Tank mixtures) Alglunisnaeaau

Foanily Snsmslddiadn  nguansany
20 @ns nalnn1suain
N1anyv99
IRACY wag
FRAC
CODE#
dstdasnunanlsans
1. carbendazim 50% SC 30 ua. 1
2. mancozeb 80% WP 30 N34 M3
fsuausEinasEuiasildlunsdesiuidanasniuaz
drsasnunanlsane
1. spinetoram 12% SC + carbendazim 50% SC 10 4a. + 30 ua. 5+1
2. spinetoram 12% SC + mancozeb 80% WP 10 1@, + 30 N3y 5+ M3
3. emamectin benzoate 1.92% EC + carbendazim 50% SC 20 ua. + 30 ua. 6+ 1
4. emamectin benzoate 1.92% EC + mancozeb 80% WP 20 wa. + 30 N5y 6+ M3
30 Ua. + 30 ua. 2B+ 1

5. fipronil 5% SC + carbendazim 50% SC



6. fipronil 5% SC + mancozeb 80% WP 30 wa. + 30 N3Y 2B + M3

1 |nsecticide Resistance Action Committee

% Fungicide Resistance Action Committee

3.2 N15ANWIUSLANSNINVDINT a1 TaTMNAILUUNEY (Tank mixtures) 5EWIN9E1581
uuasuazasUaaiun1dnlsanun835n1s bioassays

nsnmanstdleisniswssundsltheasesuislutiedy  dnsunisneaaulseansninues
A159UUaREI0  bioassays WU Azthansgnuuatnazalslesiunmdnlsaneaindes 3.1 w1ving
nageu ludwIimmeassarmsineideyaldisnisineiulude 1.3

L= } 24
nstuiindaya
- Juinesifudnisenevenwaslwidhen 24, 48 way 72 H2lug

nsaTideya

- ﬁwsﬁaaﬁaLU@%L%uﬁmimmaaL‘Wﬁysﬂ,wEhsmﬁlmwzﬁmmmsmaﬁ 50% (LC,,), A152AU
Aadesiufl 95% (95% Confidence intervals, 95% CI)

- dideyaesidudnismenninseinuuanaelaegds Duncan’s Multiple Range Test
(DMRT)

- dwfumsieneiiseinsiasugrivesasnansiaulannainisnisves Wen et al,,
(2009) TneldiAin The synergism ratios (SR) wildlunsTnsnesisaunisaeluil

SR = LCs, value of insecticide alone/LCs, value of insecticide after mixed

Tagdne SR > 1 AenauudiAnnmsiaiunsiuvesas

3.3 nMsnagauanuluienany

BnsnegeuanUlufiwreivsyrinamsuavassiutasazaisanls vilagdiaisande 3.1

wmuuusundelindeenluiosuianis Taglddnuauau sasinisvunaznisdunanadinesuislily

U9 1.2
LA 174
nsduiindaya
- duneemsiiafiesenenanenkarluresnunalelilugieian 3, 5 way 7 TUNaINUaEIs
wazUunnNa

JUNBUN 4 N1SNAFUUTLANSNNVBIANTENAas luan nLUamaaas U 2562)
MIBRUNITNAADILUU RCB 311U 4 91 Inenssuasnaziiumaaeulaainnssuisnuwandlu
AN5199 1 D9 3 W USeUEUAUATNNSVRULABATNTLALATSUAST lINUEIS ¥IN1SNUa1SANUNTSUITUY

sunmelivuinauuasges 5 m3auns lngldinTsseudnuansasnienduulsenuiaadnsvuny



muuzife 120 Anseels Bunuasnunssuaseeg dlenuindelniheegrates 2 fsetensn Wy
anaaesedietion 2 A natusuaunasnEefiseunasdiute Tmai%‘maajmmwﬁmw?:a
TWiheandenenndqelsd 10 denen (Weneniifinensgnatios 4 aenuiw) seuladtes asiatuiouny
AN LATRAINUENT 3, 5 way 7 U Tufinsuumwae e ﬂﬂ%@;ﬁﬁﬁié’lﬂiﬂﬂaﬁ%ﬂﬁﬁ@ 21n15:0u
unonae il

nstuiindaya

- Sufinsuumasnihedeunazndariveans

- Tuiinuansenuniennuidufivnofi

n5AATIEVtaYA

- ihdeyasuumdslnihe wvinsinsginansaifuaseudisuaiadelngis

Duncan’s Multiple Range Test (DMRT)

3‘ d' 1 ﬂ'd 1 ¥ v a 1 dl
VUADUN 5 Naﬂ'iz‘VI‘U?J'e)\‘iﬁ'ﬁgﬂLLSJ'sNLL‘U‘UN’dll‘i/lllﬂEJ'e)']E‘J]ﬂ"l’ial‘li\ﬂuﬂlasiﬂﬁﬂﬂ?luﬂﬂ'm‘] Nl

asdasnumIamaglwinglundawld @ 2562)

o a

N15d153avliavesAaniinunsnsly Tan wungan sy wagdnsmuiinuasnsldlunis

£
[y o w a

wuarslestumdamaslnihelundield annduideyailaumeinismaaeuluiesufiinisiaei

o )

anstlestuihdndnsfimiauuuidasuuunan 2 9ia wldluedessuinuansasmondauuuussduiin
gelaglddauuusneg finwesnsldluniswuans Tneldvia San usefuuazdnsmuveanunsns
Mndurhmnudetifngn snetadannsinaveshdarouusudmiu 3 ads vhmstuiindas
nslua antfuniusoidesasiasannsivavesimn 24, 48, 72 dalue ilelfidusuuisudiou 1

LHUN1IVARBIRUY CRD agetlay 4 91 uazthdayanuTeuiisuangnisidanuresidasely

nstudindeya

- Juiindeyagninisivaluusiasyisian

n3AATIEVtaYa

- thdeyadmsnslvaluusiazaanan swhnsiesginansainuaziouiiisuaiade

1m838 Duncan’s Multiple Range Test (DMRT)

LIALAZEIUNININITNAADY

1 A

FENTNUFDUNAIAY 2560 Dafloufiueteu 2561 w el URn1svesnguawidenisidans

v v

Jastiumdadngiiy drdnideimuinisersneiiy nsudvinisinens waziuasnaiglivaaununsns
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Table 1 Compatibility of tank mixed combinations of recommendation insecticides for control of cotton thrips and orchid midge.

Treatment Application rate (ml., g. /20 | of water) Assessment
1. spinetoram 12% SC + acetamiprid 20% SP 10ml + 56 unclassified
2. spinetoram 12% SC + imidacloprid 10% EC 10ml + 8 g. unclassified
3. emamectin benzoate 1.92% EC + acetamiprid 20% SP 20ml. +5¢. unclassified
4. emamectin benzoate 1.92% EC + imidacloprid 10% EC 20 ml. + 8 g. unclassified
5. fipronil 5% SC + acetamiprid 20% SP 30mlL + 5. unclassified

6. fipronil 5% SC + imidacloprid 10% EC 30 ml. + 8 g. unclassified




Table 2 Mortality of cotton thrips after feeding on orchid petal treated with tank mixed combinations of recommendation insecticides for

control of cotton thrips and orchid midge.

Application rate Mortality of cotton thrips ¥/
Treatment (mL, g. /720 L of Before
24 hrs. 48 hrs. 72 hrs.
water)
1. spinetoram 12% SC 10 ml. 100 61.31 a 85.68 a 95.45 a
+ acetamiprid 20% SP +5¢. 100 50.94 a 83.46 a 98.08 a
+ imidacloprid 10% EC +8a. 100 54.69 a 98.08 a 100 a
control - 100 227b 477 b 477 b
CV% 46.0 14.3 7.6
2. emamectin benzoate 1.92% EC 20 ml. 100 76.22 a 9231b 90.38 b
+ acetamiprid 20% SP +5¢. 100 50.49 b 100 a 100 a
+ imidacloprid 10% EC +8g. 100 36.85 b 100 a 100 a
control - 100 227 c 477 c 477 c
CV% 28.0 5.6 6.2
3. fipronil 5% SC 30 ml. 100 556 b 58.46 b 70.83 b
+ acetamiprid 20% SP +5¢. 100 50.20 a 86.61 a 9583 a

+ imidacloprid 10% EC +8a. 100 49.84 a 91.86 a 100 a



control 477 c 477 c
CV% 16.0 18.4
Y In a column, means followed by a common letter are not significantly different at the 5% level by DMRT
Table 3 Phytotoxicity of tank mixed combinations of recommendation insecticides for control of cotton thrips and orchid midge.
Application phytotoxic
Treatment rate (ml,, g. /20 3 day 5 day 7 day
L of water)
1. spinetoram 12% SC + acetamiprid 20% SP 10ml + 54 Not toxic to Not toxic to Not toxic to
piants piants piants
2. spinetoram 12% SC + imidacloprid 10% EC 10ml + 8 q. Not toxic to Not toxic to Not toxic to
piants piants piants
3. emamectin benzoate 1.92% EC + acetamiprid 20% SP 20ml. +5¢. Not toxic to Not toxic to Not toxic to
piants piants piants
4. emamectin benzoate 1.92% EC + imidacloprid 10% EC 20ml. + 8 ¢. Not toxic to Not toxic to Not toxic to
piants piants piants
5. fipronil 5% SC + acetamiprid 20% SP 30ml. + 5. Not toxic to Not toxic to Not toxic to
piants piants



piants
6. fipronil 5% SC + imidacloprid 10% EC 30 ml. + 8 g. Not toxic to Not toxic to Not toxic to

piants piants piants

Table 4 Compatibility of tank mixed combinations of recommendation acaricides for control of cotton thrips and orchid midge.

Treatment Application rate (ml./20 | of water) Assessment
1. spinetoram 12% SC + pyridaben 13.5% EC 10 ml. + 20 ml. unclassified
2. spinetoram 12% SC + amitraz 20% EC 10 ml. + 30 ml. unclassified
3. emamectin benzoate 1.92% EC + pyridaben 13.5% EC 20 ml. + 20 ml. unclassified
4. emamectin benzoate 1.92% EC + amitraz 20% EC 20 ml. + 30 ml. unclassified
5. fipronil 5% SC + pyridaben 13.5% EC 30 ml.+ 20 ml. unclassified

6. fipronil 5% SC + amitraz 20% EC 30 ml. + 30 ml. unclassified




Table 5 Mortality of cotton thrips after feeding on orchid petal treated with tank mixed combinations of recommendation acaricides for

control of cotton thrips and orchid midge.

Application rate Mortality of cotton thrips
Treatment (ml, g. 720 L of Before
24 hrs. 48 hrs. 72 hrs.
water)
1. spinetoram 12% SC 10 ml. 100 62.41 a 83.86 ab 96.45 a
+ pyridaben 13.5% EC + 20 ml. 100 44.73 a 78.18 b 95.23 a
+ amitraz 20% EC + 30 ml. 100 67.27 a 100 a 100 a
control - 100 477b 477 c 477b
CV% 59.1 19.7 8.1
2. emamectin benzoate 1.92% EC 20 ml. 100 77.23 a 90.38 a 92.25 a
+ pyridaben 13.5% EC + 20 ml. 100 83.21 a 95.00 a 95.00 a
+ amitraz 20% EC + 30 ml. 100 54.95 a 84.38 a 93.75a
control - 100 477b 477b 477b
CV% 43.0 26.4 13.2
3. fipronil 5% SC 30 ml. 100 2556 b 58.46 a 7538 b
+ pyridaben 13.5% EC + 20 ml. 100 5131 a 61.31 a 78.63 ab
+ amitraz 20% EC + 30 ml. 100 42.20 ab 70.17 a 89.20 a

control - 100 4.77 c 4.77 b 4.77 c




CV% 35.1 224
Y In a column, means followed by a common letter are not significantly different at the 5% level by DMRT
Table 6 Phytotoxicity of tank mixed combinations of recommendation acaricides for control of cotton thrips and orchid midge.
Application rate phytotoxic
Treatment (ml. /20 L of 3 day 5 day 7 day
water)
1. spinetoram 12% SC + pyridaben 13.5% EC 10 ml.+ 20 ml. Not toxic to Not toxic to Not toxic to
piants piants piants
2. spinetoram 12% SC + amitraz 20% EC 10 ml.+ 30 ml. Not toxic to Not toxic to Not toxic to
piants piants piants
3. emamectin benzoate 1.92% EC + pyridaben 13.5% EC 20 ml. + 20 ml. Not toxic to Not toxic to Not toxic to
piants piants piants
4. emamectin benzoate 1.92% EC + amitraz 20% EC 20 ml. + 30 ml. Not toxic to Not toxic to Not toxic to
piants piants piants
5. fipronil 5% SC + pyridaben 13.5% EC 30 ml. + 20 ml. Not toxic to Not toxic to Not toxic to
piants piants piants



6. fipronil 5% SC + amitraz 20% EC 30 ml. + 30 ml. Not toxic to Not toxic to Not toxic to

piants piants piants

Table 7 Compatibility of tank mixed combinations of recommendation fungicides for control of cotton thrips and orchid midge.

Application rate (ml,, g.
Treatment Assessment
/20 | of water)

1. spinetoram 12% SC + carbendazim 50% SC 10 ml. + 30 ml. unclassified
2. spinetoram 12% SC + mancozeb 80% WP 10 ml. + 30 g. unclassified
3. emamectin benzoate 1.92% EC + carbendazim 50% SC 20 ml. + 30 ml. unclassified
4. emamectin benzoate 1.92% EC + mancozeb 80% WP 20 ml. + 30 . unclassified
5. fipronil 5% SC + carbendazim 50% SC 30 ml. + 30 ml. unclassified

6. fipronil 5% SC + mancozeb 80% WP 30ml. +30¢. unclassified







Table 8 Mortality of cotton thrips after feeding on orchid petal treated with tank mixed combinations of recommendation fungicides for

control of cotton thrips and orchid midge.

Application rate Mortality of cotton thrips

Treatment (ml,, g. /20 L of Before
24 hrs. 48 hrs. 72 hrs.
water)

1. spinetoram 12% SC 10 ml. 100 60.81 a 86.14 a 95.45 a
+ carbendazim 50% SC + 30 ml. 100 16.82 b 94.95 a 94.95 a
+ mancozeb 80% WP +30 g. 100 24.94 b 81.57 a 83.65 a
control - 100 1.92b 6.70 b 848 b

V% 60.2 14.5 111
2. emamectin benzoate 1.92% EC 20 ml. 100 73.22 a 82.12 b 90.64 a
+ carbendazim 50% SC + 30 ml. 100 991 b 100 a 100 a
+ mancozeb 80% WP +30¢. 100 63.16 a 87.31b 9271 a
control - 100 192 b 6.70 8.48 b

CV% 26.8 9.2 8.2
3. fipronil 5% SC 30 ml. 100 30.00 a 65.00 a 80.00 a
+ carbendazim 50% SC + 30 ml. 100 24.17 a 73.13 a 75.41 a
+ mancozeb 80% WP +30¢. 100 34.32 a 75.45 a 81.08 a
control - 100 1.92b 6.70 b 8.48 b

V% 52.8 24.9 20.5




Y In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Table 9 Phytotoxicity of tank mixed combinations of recommendation fungicides for control of cotton thrips and orchid midge.

Application phytotoxic
Treatment rate (ml,, g. /20 3 day 5 day 7 day
L of water)
1. spinetoram 12% SC + carbendazim 50% SC 10 ml. + 30 ml. Not toxic to Not toxic to Not toxic to
piants piants piants
2. spinetoram 12% SC + mancozeb 80% WP 10 ml. + 30 g. Not toxic to Not toxic to Not toxic to
piants piants piants
3. emamectin benzoate 1.92% EC + carbendazim 50% SC 20 ml. + 30 ml. Not toxic to Not toxic to Not toxic to
piants piants piants
4. emamectin benzoate 1.92% EC + mancozeb 80% WP 20ml. +30¢g. Not toxic to Not toxic to Not toxic to
piants piants piants
5. fipronil 5% SC + carbendazim 50% SC 30 mL. + 30 ml. Not toxic to Not toxic to Not toxic to
piants piants piants
6. fipronil 5% SC + mancozeb 80% WP 30ml. +30¢. Not toxic to Not toxic to Not toxic to




piants piants piants

Table 10 Efficacy to control cotton thrips of tank mixed combinations of recommendation insecticides for control of cotton thrips and

recommendation fungicides at Sainoi district, Nonthaburi Province, from February to March 2019.

Application rate Average number of cotton thrips (insects/leaf)”
Treatment (mL, g./20 | of Before  After app.1st (days) After app.2nd (days)
water) app. 3 5 7 3 5 3
T1 spinetoram 12% SC 10 ml. 2.20 0.18 a 0.35a 033 b 0.23 ab 0.20 a 0.45 ab
T2 spinetoram 12% SC + carbendazim 50% SC 10 ml. + 30 ml. 2.08 0.35 ab 0.40 ab 0.08 a 0.20 ab 0.28ab 0.35a
T3 spinetoram 12% SC + mancozeb 80% WP 10 ml+ 30 g. 2.00 0.55 ab 030 a 030 b 0.10 a 0.18 a 0.50 b
T4 emamectin benzoate 1.92% EC 20 ml. 2.35 0.85 bc 0.55b 0.43bc 0.70c 0.50 c 0.55b
T5 emamectin benzoate 1.92% EC + carbendazim 20 ml. + 30 ml. 2.25 0.75b 0.83 bc 0.43bc 0.58b 0.50 c 0.60 bc
50% SC
T6 emamectin benzoate 1.92% EC + mancozeb 80% 20 ml. + 30 ¢. 2.45 0.63 ab 0.50 b 0.65cd 0.70c 0.55¢ 0.60 bc
WP
T7 fipronil 5% SC 30 ml. 2.30 0.73b 0.93 bc 030 b 0.55b 043bc 0.75c
T8 fipronil 5% SC + carbendazim 50% SC 30 ml. + 30 ml. 2.15 0.80 bc 0.40 ab 0.58 ¢ 0.63 bc 035b 0.70 c

T9 fipronil 5% SC + mancozeb 80% WP 30 ml.+ 30 ¢. 2.15 0.75 b 0.63 b 0.50 c 0.63 bc 0.58 ¢ 0.33 a




T10 Untreated - 2.30 2.10c 225 ¢ 2.18d 2.08 d 2.13d 2.05d

CV (%) 217 379 33.2 44.8 41.3 38.0 52.4

R.E. (%) - - - - 78.4 65.9 88.4

Y In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

? Relative efficacy

Table 11 Efficacy to control cotton thrips of tank mixed combinations of recommendation insecticides for control of cotton thrips and

orchid midge at Sainoi district, Nonthaburi Province, from May to June 2019.

Application rate Average number of cotton thrips (insects/leaf)”
Treatment (mL. /20 | of Before After app.1st (days) After app.2nd (days)

water) app. 3 5 7 3 5 3
T1 spinetoram 12% SC 10 mL. 3.45 1.83 bc 1.35b 0.25 a 0.28ab  0.33a 0.45 ab
T2 spinetoram 12% SC + acetamiprid 20% SP 10ml + 54 3.20 0.65a 0.43 a 0.18 a 0.15a 0.25a 0.48 ab
T3 spinetoram 12% SC + imidacloprid 10% EC 10 mL+ 8 ¢. 3.30 0.80 ab 0.45 a 0.35 ab 0.10 a 0.18 a 0.35a
T4 emamectin benzoate 1.92% EC 20 ml. 3.00 1.85 bc 1.55¢ 143 c 0.45b 0.33 a 0.40 a
T5 emamectin benzoate 1.92% EC + acetamiprid 20mlL +5¢. 3.25 1.75 b 1.63 cd 1.25 bc 0.35b 0.38 ab 0.50 ab
20% SP
T6 emamectin benzoate 1.92% EC + imidacloprid 20 ml.+ 8 g. 3.35 1.63 b 1.23 b 1.05 b 0.35b 0.30 a 0.65b
10% EC

T7 fipronil 5% SC 30 ml. 3.15 203 ¢ 1.93d 1.30 bc 1.43 bc 0.45 ab 1.05 bc




T8 fipronil 5% SC + acetamiprid 20% SP 30mlL + 5. 3.30

2.10 cd

1.40 bc 1.45c 1.35bc 0233 1.70 c
T9 fipronil 5% SC + imidacloprid 10% EC 30ml +8¢. 3.05 2.75d 1.63 cd 1.28 bc 1.58 c 0.55b 133 ¢
T10 Untreated - 3.30 3.10e 425e 3.48d 3.68d 413 c 3.05d
CV (%) 48.2 57.0 63.8 54.8 61.3 78.0 62.5
R.E. (%) - - - - 89.4 74.3 78.4

Y In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Z Relative efficacy



Table 12 Average of flow rate of tank mixed combinations of recommendation insecticides for control of cotton thrips and orchid midge.

Application rate (mL., Flow rate (L min™) Increase (%)Y
Treatment Before
g./20 | of water) 24 hrs. 48 hrs. 72 hrs.
1. spinetoram 12% SC 10 ml. 2.06 2.12 2.20 2.25 9.2
+ acetamiprid 20% SP +54¢ 2.07 2.11 2.15 2.26 9.2
+ imidacloprid 10% EC +8¢. 2.05 2.12 2.18 2.25 9.8
control - 2.04 2.10 2.16 2.25 10.3
2. emamectin benzoate 1.92% EC 20 ml. 2.05 2.09 2.13 2.24 9.3
+ acetamiprid 20% SP +5¢ 2.08 2.12 2.16 2.28 9.6
+ imidacloprid 10% EC +8¢ 2.06 2.10 2.18 2.25 9.2
control - 2.05 2.09 2.12 2.24 9.3
3. fipronil 5% SC 30 ml. 2.08 2.14 2.18 2.28 9.6
+ acetamiprid 20% SP +5¢ 2.06 2.10 2.14 2.27 10.2
+ imidacloprid 10% EC + 8¢ 2.06 2.12 2.20 2.25 9.2
control - 2.07 2.11 2.15 2.26 9.2

Y Calculated from flow rate after 72 spraying hours compared to before spraying.



Table 13 Average of flow rate of tank mixed combinations of recommendation insecticides for control of cotton thrips and recommendation

acaricides.
Application rate (mL., Flow rate (L min™) Increase (%)Y
Treatment Before
g./20 | of water) 24 hrs. 48 hrs. 72 hrs.
1. spinetoram 12% SC 10 ml. 2.06 2.12 2.20 2.25 9.2
+ pyridaben 13.5% EC + 20 mL. 2.07 2.11 2.15 2.26 9.2
+ amitraz 20% EC + 30 mL. 2.05 2.12 2.18 2.25 9.8
control - 2.04 2.10 2.16 2.25 10.3
2. emamectin benzoate 1.92% EC 20 ml. 2.05 2.09 2.13 2.24 9.3
+ pyridaben 13.5% EC + 20 mL. 2.08 2.12 2.16 2.28 9.6
+ amitraz 20% EC + 30 mL 2.06 2.10 2.18 2.25 9.2
control - 2.05 2.09 2.12 2.24 9.3
3. fipronil 5% SC 30 ml. 2.08 2.14 2.18 2.28 9.6
+ pyridaben 13.5% EC + 20 mL 2.06 2.10 2.14 2.27 10.2
+ amitraz 20% EC + 30 mL. 2.06 2.12 2.20 2.25 9.2

control - 2.07 2.11 2.15 2.26 9.2




¥ Calculated from flow rate after 72 spraying hours compared to before spraying.

Table 14 Average of flow rate of tank mixed combinations of recommmendation insecticides for control of cotton thrips and recommendation

fungicides.

Application rate (mL.,

Flow rate (I min™)

Increase (%)Y

Treatment g./20 | of water) Before 24 hrs. 48 hrs. 72 hrs.

1. spinetoram 12% SC 10 ml. 2.07 2.12 2.20 2.28 10.1
+ carbendazim 50% SC + 30 ml. 2.05 2.10 2.18 2.26 10.2

+ mancozeb 80% WP + 30 g. 2.04 2.08 2.18 2.25 10.3

control - 2.08 2.12 2.20 2.28 9.6

2. emamectin benzoate 1.92% EC 20 ml. 2.06 2.10 2.18 2.26 9.7
+ carbendazim 50% SC + 30 ml. 2.05 2.08 2.16 2.26 10.2

+ mancozeb 80% WP +30¢. 2.06 2.10 2.20 2.27 10.2

control - 2.05 2.08 2.18 2.25 9.8

3. fipronil 5% SC 30 ml. 2.04 2.09 2.18 2.26 10.8



+ carbendazim 50% SC + 30 ml. 2.06 2.10 2.20 2.26 9.7
+ mancozeb 80% WP + 30 g 2.07 2.12 2.20 2.28 10.1
control - 2.05 2.10 2.18 2.26 10.2

¥ Calculated from flow rate after 72 spraying hours compared to before spraying.



