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Abstract

This is a collection of research projects to solve the problem of pesticide use in the whole
system, in line with the national strategy for development toward Agriculture 4.0. The objectives
of the programme are: 1) To study new techniques and equipment for the use of substances,
and factors affecting the effectiveness of pesticides. 2) To study the appropriate spray rate by
unmanned aerial vehicles for pest control in economic crops. 3) To study the technique of using
unmanned aerial vehicles to assess outbreaks and damage from pests. 4). To study the degree of
resistance from pesticide expansion and create a pest-resistant management system. 5). To
develop the finished product (annona), mixed formulation products (Neem + Derris and Calamus
+ Derris), and plant extracts using nanotechnology. 6) To study integrated pest management
methods. The results of the study are summarised as follows: 1) Appropriate techniques, spray
rates, and spraying equipment were obtained for various economic crops and the data analysed
to assess the performance efficiency of mixed pesticide use through the application of enhancers
and water quality. 2) Identifying an appropriate spray rate to prevent pests by unmanned aerial
vehicle spraying. 3) Obtaining prototypes and photographs to analyse and assess outbreaks and
damage from pests. 4) Identifying pesticide species with varying levels of resistance to indicate
the type of substances farmers should reduce or avoid using to mitigate the problem of resistance.
5) Recommendations provided for the development of a management system for using circular
pesticides; 5.1) Neem + Derris Nano Emulsion; 5.2) Calamus + Derris Nano Emulsion; and 5.3)
Indoxacarb in combination with the finished product from plant extracts. 6) Identifying a method
for pest prevention and eradication through a combination of pest management which is more
effective in controlling pests than that used by farmers. The information obtained from this
research plan is new knowledge and a model for highly effective pesticide prevention
technologies and innovations. It can be used to address pest problems, increase efficiency, and
reduce the use of pesticides. It can also be used to give advice to farmers and in the formulation

of policies to mitigate the use of pesticides on important economic crops in Thailand.
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Abstract

The development of pesticide application techniques and aerial image processing for crop
protection is important for driving the national strategy toward Agriculture 4.0. The aims of this
study are as follows: 1) to examine the use of new substances and the factors affecting the
efficiency of pesticides; 2) to identify the optimum spray rate by unmanned aerial vehicles for
economy crops; and 3) to analyse the techniques used by unmanned aerial vehicles to assess
outbreaks and damage to crops from pests. The results of the study are summarised as follows:
1) appropriate techniques, spray rates, and spraying equipment were obtained for various
economic crops; 2) the efficiency of additives and water quality affecting the effectiveness of
pesticides was assessed; 3) appropriate spraying rates were obtained for the prevention of pests
by unmanned aerial vehicles; and 4) prototypes and photographs were analysed to assess the
performance of unmanned vehicles in identifying outbreaks and pest damage.

The information obtained from this sub-research is new knowledge and provides a model

for high-efficiency pest control technologies and innovations. It can be used to address pest
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problems, increase efficiency, and reduce the use of pesticides. The results of this study can also
be used to advise farmers and help in formulating policies to mitigate the use of pesticides on

important economic crops in Thailand.
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Abstract

Pest control in Thailand has encountered problem of increasing pesticide resistance in
many pests which caused increasing in pesticide usage by farmers. This problem can be solved
by using pesticide rotation system, using plant extracts and natural plant products in combination
with pesticides in pest control and using integrated pest control. The objective of this sub research
plan was 1) To study resistance level in resistance-risk pests and develop resistance management
systems. 2) To develop custard apple extract products and mixed formula products (neem +
derris and calamus + derris) with nanotechnology. 3) To study integrated pest control (IPC) and
integrated pest management (IPM) technology. Research methods were conducted by 1) Testing

pesticide resistance and resistance management using pesticide rotation method in many pests.
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2) Producing and testing annona products, mixed formulas of Neem + Derris, nanotechnology,
and Calamus + Derris nanotechnology to control diamondback moth. 3) Testing the efficiency of
integrated pest control and integrated pest management method for controlling important pests.
The results of the study gave 1) data of pesticides that showed different level in pest resistance
which can be used in selecting proper pesticides to reduce increasing of resistance problem and
obtaining systems for pesticide rotation or proper pesticide management method for reducing
resistance problem 2) plant extract products as 2.1) annona seed extract products EC 2.2) neem
and derris nano emulsion 2.3) calamus + derris nano emulsion and 2.4) technique of using the
indoxacarb in combination with the finished product from plant extracts 3) integrated pest control
and management methods that showed higher efficiency than farmer control method. All data
obtained from this sub research plan were advanced knowledge and prototypes of technology
and innovation of highly efficient pest control which could reduce pesticide resistance problem
and reduce overuse of pesticides. The information obtained can be used for technology transfer
and recommendations for farmers as well as for setting policy for controlling economically

important pests in Thailand.
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8gu wAvgou uarlsnandn Sy 8 adt lurueiisrennumsnsldastosiumdauuas S 10
Ads wasiSuaunauannisldansmAndufosay 20 daunistiesturidalsafia FBuaunaru wuans
Jastumdnlsannden $1uau 3 ads duudasifinunsns suamsdestuidslsannden Swau 8 ads
wlasisraunauannislianstesiuidnlsafivhndu Sovay 37.50 udldanansaifudoyanandals
nsvaaesdl 2.8 MsuImsdnginlnavulaginaunany

N5UIMsARg Il Ulng ToHaLNEY Lﬁaﬂmﬁuﬁﬁmﬁmgﬁﬁwﬁ YU9ITNIINANIU Lazan

1<

nsldansiadl vilvlanandndilnaniundaunin wazvasnds unden1svomaInwazuilag
adun1snasslulsinunsng fuanusmg 81LAoLnY TINIANEYILYT 21NN LHaUSUIIAL 2561

)
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fe Woufiunau 2562 wag sEwine WouwIBY 2563 fe iiounIngiau 2563 Tasudsiiufieanidu 2
wlaeq ag 113 Ao wlasmsdesdumdauuasdngiralnamulagisnaunauuaziuanistesiumdgn
uuasdnginlnamulagisinuning snismaaedlagasatudngiidvharedlnemn unndueam
FauAtl ATy 91y 7 U quiafuien U 2562 nuilunlasmaunay Iananan 2,288 Alansudols
fAuuUNIIHEN 6,340 vnsals uazlinanauwnunisamu (B/C ratio) wirdu 1.8 luwlaanunsng la
HAKER 2,457 Alansusials dsuyun1sudn 6,550 uinsels wazinanauununisamu (8/C ratio) WAy
1.88 TuutasmaunausazuUannuning linvasivenddunandatnlnaminu nslesiumindng
lnaniulagisnaunau iliannislduarusinaunislidarsdesiumdndngiy lnsannsldansai
wuas 25% wazannisidansdesiumdnlsaiiy 100% U 2563 wuin luwdaswaunaulonanin 1,855
Alansusiols TeuvunIsnds 5,811 uinssls uay lkanouwnun1samu (B/C ratio) windu 0.92 Tuudas
RSN Lonands 1,680 Alansusials dduvunisudn 5,734 vndels way dnanauununisamu (8/C
ratio) wi1fiu 0.76 MytesiumIndnginilnavinulaeBuaunaiy sinlvdnsldanslesiumdndngity
anas lngaanisldanseiuuas 66.67% wavannsldansUesiumdalsaiis 100% 31nn1snaaes U 2562
- 2563 WU M3teeiumIndAnt A TUlagTsNaNNAY INanaulnunIsamu (B/C ratio) s¥niN
0.92-1.8 annsldansanuuas 25-66.67% wazaanistdansUesiumdalsafiy 100% danlunlannunsns
ranauLNUNTaU (B/C ratio) 5¥%ing 0.76-1.88
nsMAARsdl 2.9 MIUIMIAngiudealag Braunay
mau%miﬁmgfﬁL%ﬂmaﬁmammu Lﬁaﬁmﬁuﬁﬁmﬁmgﬁ'ﬁwﬁzymaqg"ﬁL%’J uazann s

asiadll ilildnandndudernfiquan wazdasnds Wudidesnisvosmaiauaziuilan dudunis
noaadlulsinunsng Muauiey ounoies JMIAmYIYIal 58919 WeusuIAY 2562 A Weuluiay
2563 war 539 ousuanaY 2563 fa wouilunau 2564 Tnsutsitufioonu 2 ulasq ax 113 fe
wasnstestuidndnsiudenlneidraunaunazulasnmsdosiuidndngdndelnedSinunsns
navpaadlaasatudnsidwhanedadomndua faudduder 01y 7 Ju aufafuiies T 2563
U3 luwlasraunanu launande 124.6 Alansusials deuunisudn 3,122.8 umeels was i
HARBUWMLNNTAYY (B/C ratio) Wiy 1.04 dulundadnunsng lonandn 84 Alansusials dsuvunis
HER 2,568 Unsials uaz dnanauwnunisawmu (B/C ratio) Wiy 0.85 U 2564 wuin luwlainaunany
lanandn 158.8 Alansusials dduvunisudn 3,428.4 vneals way Jnanaulnun1samnu (B/C ratio)
Wi 1.34 dnlundaanunsns lanands 65.8 Alansudalsddununings 2,747.2 vinsels uag i
HARBUWVILNITAU (B/C ratio) winfu 0.69 annn1snaaes U 2563 wag U 2564 wuin msdesiumda
FnsiadenlneiSuaunanu nandn waziinanauuunisasu (B/C ratio) gsnin mstesiufdndngd
WealagIBinuynsng
nIMAABsil 2.10 MIUIMIAngiamdoday Bnaunan

miﬁmiﬁmgﬁ“’gmﬁmim’?%wammu Lﬁaﬂmﬁuﬁﬁmﬁ’mgﬁﬁﬁ@ﬁumﬁamﬁm uazann1TLY
asiall il dnandndmdeiidaanin uazUaoade Wuiidesnsvesnarauaziuilan dudunis
naasslulsinuning Avatalng gunotmes Sminveuniy swing Weusuay 2562 i ey
fiurmy 2563 waz s¥uing ieusunA 2563 B Woullunau 2564 Tneudsituiioanidu 2 ulasq az 1
15 Ao wlasmstestumindagdandedasisuaunauuazivamistesiuidndngdimdedlngds
inwATns hnmsnasedasanuiudagiidivharedundemndunis fauddundes o1y 7 fu aufaf
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)=

Aea T 2563 wudh lutassausan lduandn 206 Alanudels dfununisudn 2,305 vindels uae @
HANBULNUNITAMU (B/C ratio) wiriu 2.1 dlunlasnunsns lanands 189 Alansusialslisununings
2,305 umisals war dnanauwnunIsawmu (B/C ratio) Wiy 0.64 U 2564 wudn Tuulaswaunanu 1o
Handn 289.38 Alaniusials dduyunisudn 2,851 vmsials waz lnanouwnunisamu (B/C ratio) Wiy
2.03 drlundannunsns linandn 244.15 Alansusiols dauvunisndn 2,981.6 umaels uag 4
HARBUWVIUNNTAWU (B/C ratio) Wiy 1.64 nN15naaed U 2563 wag U 2564 wuin nsUesiuiidn
fnsiumndeslneidnannay lenandan wasinanouununsasu (B/C ratio) gsnin mstlesfuridnding
fvdedaeiBinunsng uillduyunmsudnmnit mstestuidndnsdundeslneinaunatusitlinigld
asUestuimdndngiivanas
N5MAABST 2.11 NM5TANNTARIVONULAIU UNANEANY

fudunsnaaeddulUaeunasns A n. vmes uay 0 59vu1g 0.1 2.01QauyF sE9Ing
WaUNNIIAY — w18y 2564 WTULNEUTENINe 2 35 Ae F8Ussiumdauwuunaunay uagisdesiu
frdnvennunang ulas myjmes udsUgnvonunsvneAudaudy umsidaefiessnnieuivi
39 oxadiazon 25%EC 148091 300-400 HadAns nauun 60-80 Ans Wuvudluil 115 3o 75-80
fadans w1 15-20 Ans Wuuuiud 1 o Suau 1 ads dunsiadunuasdngiiann 5 Tu uLUadls
WELHAUNUNTI2UIAYBIMIDUN Tz Mo usuuiasIuYeuly smsiumsdesiumdn ﬂuﬁ’jaﬂga??u
$1u7u 7 Ay druluudasifinunns wumawuaumvwamLLav‘wuauLmamusuau‘lummu 8 Ay Ay
wamnaesil . Yawune ndsgnrenunIval @ummwmu WuansidnTeiigUssinnouiaiiveen
oxyfluorfen 23.5%EC 148ns1 150-200 Jadans wamﬂ 60-80 8M3 ‘wuuuwu'ﬂ 115 39 40-50 Taddns
Naw 15-20 Ans uuuudl 191w Swau 1 ads guasfuluaidngiionn 5 Ju ulanidnaunaIuny
nssrUIATesmuDUNsE ey vuouwasiuseuluuaznulsaveudsssauf unueunseyvion 13
Hosturndndoanstastuidadngiia S1umm 5 ads danlusvadiBinuasns wuidavuouuuasiurou
Tu wuaunsevondieas lsalsaviomdon S1uau 6 A%t MeaesanuiinaaesnuiudasiBinuasnsan
nsldansdesiumdndngiivla 12.5% wag 16.67% aud1su
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a3Unan13Ide uasdaiauauue

1. unuugasd 1 Weuazwaunnaluladuazuinnssumaianisldastasiuidndngisuaznis
USZUIANANINANNIDINA
Tassnsil 1 Sewedaiauszansnmnisldanstestuidndagity
Aanssai 1 Weuazwaunnaianisldasdesiuidadngie

nsmeaadd 1.1 Wawnunadaniswuastasuailunisdestuiidadanaizifin (Cyllodes
biplagiatus) luinunsiigaafiuiien

MNMINAaeINUISaT iR I zandmIvldifeudeseg 80-100 Anseials uazdemiy
Tiewdoslilsingy 3 a% Seduhunalunstestufdndaazdia

nsnaaadii 1.2 Wamadaniswuaslunisiasfumdnmdssnduihedagnssideuden

nslfiadesmiuansazmenduuuussiuiigs Usznoufudauasihdauuudng 4 saufumsld
ans8iuaas flonicamid 50% WG §as1 3 nfusienh 20 dns Winadlunsiestumdamdssnduiirelu
nsvssudsazansndnsreznatunsasuanslumsiosfuidmnaednduthelsnud 14 5u

nMImaaasi 1.3 Wanunadansviuasdeiniasiuasuuunssanvuinlngiiedesiufida
Tsauazuuasdngiviiddnlunuasequuuuanmls

Fnsnudeiiosiuasuuuusianvunivg (Airblast). @uisniswuansiduseansainlunis
Josturdnuuasdngivfiddylunasoiuuuuanmls Taeduseansamlunisidamisliuaglsuns
laluananaiunssuIBInEAINS LAaNsaanIaIN599ulasEning 83-91 Wesidunsnme

nsuaaedil 1.4 Wauwaiianisviuarsfsemuindaietesiuidalsauasuuadngied
dAgyTuuUaaulUUaNINT B98I

A3nsnudaeAuiianUseneURIgansInats $1uaU 4 W (Boom sprayer) Wuisnnsiidl
Uszansamlunisdesiuidnuuasingiivfiddnluniaseuiuvanimsosau Tudrunismaassiudl
nsmndswesavessansuluaduliupnssiumeadftunssuisinumsnsfilfinsesudniuasuuuus iy
51@& u,m'amﬂ1igjnuJLﬁmaaasaaamiﬁmﬂawuﬁuﬁu WAZANTUATIEANENUANTIANINAT

nsuAaedil 1.5 WawumaiianisWussiaeaiuiadauuudng 4 lunsdesfumdauuasdng
HddnyTundaeldl

BN Y BN P LITILTEY € (vertical boom sprayer) wagArum@aLuuaIn (manual pulled
trolley boom sprayer) #igasniu 120 ansaels Suszansanlunstestumdamasliadeulundaels
warasnanIaINsieuldsening 36-62 wWeddud WeSsufleufunssudtuuriuagnisaisves
InwAsNILazanUSINaNsIuatlite 25% WeSsudieuiunssuitueanuasng

n1snaansdi 1.6 wadlansldldiounas Steinernema carpocapsae Weiser AUANADY
wiiadnluazidleszuunsiviuuuaiuned

NITNUAITANTANNRIARNAIUNTINIDVDANWATAT WAZNTINITNUATT fipronil 5% W/V SC 975
50 wia./1h 20 Ans Fuszavsamlunstestuidadoiainluasldaninssuisdes ldireudss S,
carpocapsae $n51 320 druia/dn 160 ans/ls Wmuszuunistiiuuualsanes waznssuisnu
TAeurlosferrdomuasuuugulonasmiends §ns 320 S/ 160 Bn3/l3
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nsnaaedil 1.7 wailansldansdastuidndagiviieniuguuusunadesdieszuunsls
thuuutiven

35n15ldans chlorantraniliprole 5.17% SC, @15 emamectin benzoate 1.92% EC Lazdns
cyantraniliprole 20% SC sauffuszuutiven Suualiuindivssansamlunstestumdavusunedos
wiidesannuilesidudnsiansvemusuneseslunlasrouddios waziinsszuinlladinauedanns
fulumsnaassisnadafiodiunstudunanisnaaes

nsneasedi 1.8 nsanasididwiedesiuisandeln wasliud waznueuveauly
eIy

nsfnwUsrAnBnmmsananstidauuasiasg q Whdddududemmuiiedestuidamae
Inuddu (D. citri Kuawayama) NaNISNAABINUIINTIUIDITEIS thiamethoxam 25% WG 6951 4 N/
A, clothianidin 16% SG 8751 4 nSu/Au, imidacloprid 35% SC §n51 4 Jaddns/Au, dinotefuran
10% SL 8991 4 Taddns/Au, emamectin benzoate 1.92% EC 8091 4 dadans/du dusesansamlu
nstlesrndmmnaslanddy dmsunssuizldans abamectin 1.8% EC 8051 4 Jadans/du dUsvansam
Tumstiostusndnmaslduddusiandosoudousvansiauaniady

Aanssuil 2 msAnwwavasnisldasuuunsy a'lsl,a'%uﬂszﬁw%n'lwLLa:Qmmwﬁﬂﬁﬁwaﬁia
Uszansnmlunistasiuidadnginy

n1sVaansdi 2.1 Uszansamwasnisldansenuuasiuunay (tank mixtures) Tunsdasiv
nnaanuaulenn (Plutella xylostella L.)

miml,maﬂ spinetoram 12% SC 9#131 40 uaaammam 20 @93, mdoxacarb 15% SC 80191 40
fadnssenn 20 ans, emamectm benzoate 1.92% EC 99131 40 uaaammam 20 @n3, chlorfenapyr
10% SC $n31 40 fadansraun 20 an3, fipronil 5% SC 97131 80 fadansretn 20 am3, tolfenpyrad
16% EC &n51 40 Taaanssenn 20 8m3, Bt. Aizawai 8951 100 fladanssiath 20 8m3, Bt. kurstaki 8n351
100 fladansreun 20 ans navastosiurdalsaily mancozeb 80% WP §ms51 40 fadanssatn 20
M3 uazans dimethomorph 50% WP §m31 10 fadanseiern 20 ans ansaazanelés Tngliinnis
wenduiidiusoanen uayldwuaruduiivdedis Tnensuauvesansanuiawazastestumdnlsaity
wuzihlifinasouse@nsamussansanuaclugin

nARasdl 2.2 navasanmihiliideustansnmussanssiuuasuazangmsldsuvasiaia
fildlunsdastuiidanuauledin (Plutella xylostella L.) Tupzti

nsnadoUNavesdn NN dneUsE AN Amuesanseutasiildlunistestuidanueuledin
(Plutella xylostella L.) Tuagtn Taeldansanuuasf wugiilduwnans spinetoram 12% SC 8ws1 40
fad8nsAoun 20 89, indoxacarb 15% SC 8n51 40 fadan3Aoun 20 8%3, emamectin benzoate
1.92% EC $n51 40 fiadnseiatn 20 am3, chlorfenapyr 10% SC 9951 40 fladanssioth 20 ams, fipronil
5% SC w31 80 fadansAer 20 Ams, tolfenpyrad 16% EC 9%131 40 fadanssieri 20 ans, Bt Azawai
§n51 100 fadansHat 20 am9, Bt. kurstaki 8731 100 fladansratn 20 ART HAYLAN NGNS 5 lawn
AL dunsn-ansiseau pH4-9 ANILANTISERU Tesndn 0.2, 0.2-0.5, 0.5-1.5 wag 41AN11.5 gt
AINTERTITEAU 50, 100, 200 uAY 400 WAgAINYUTRNINTISERU YuINnuATTUTeY NAN1TVAADS
wuhansshuadlunnnssuitannsaaraeldiluimnaudnvue Taelddansuenduiidiuseaneen
nasnaulunuauuivreiv mﬂmsmamms@hu,umLLuzﬁﬂua‘”mquqmﬁ’uﬁflﬁﬁ@mé’ﬂwmzmq g
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dmsunmsnaaeudszansninvesanssuuadiuanimiiifinudnumesing 4 Fe35ms bioassays uae
anmulamaaesiu wuian i liinadeUsyavsamuesasenuuasuusi

nsmaaasd 2.3 kavaanisldansidatviananivansidamdsinludinuimdiuiaudd
NARDURIITIIUN

ineasnste 77.3 Wesidud fifngRnssunisldasidatuismauivasidnnielndanulunds
Aty nelinenad maldastidafefivnantvasifamdslfluudridumsanduyulunisde
uaztsendanatlumsufoinu mnlinauasmdamdslasshlfndsssungunsuasdanislau
inuasnInguisasUtRdududely iesnlinuimsldasuuunauiinansenusodudn uazil
Usrdnsnmlunsindatufivuasndelnidesas

nsldansiinteitsnauivansidnmasindndivssas nwlunsidamgdunldluseaud
Tufenudufivdesudn snvunssuisnismuans propanil Ssimagionnisluluidnies Sudueins
Huiiwwosansidniuiia propanil 8nansldansisntuitvnanivansidamaslluundiinasiily
aﬁ’wmuﬁ’aéauuasﬁaLﬁui’maﬂL‘Wgal%lﬁaamfﬁLLazLLmﬂ@iﬂaaéwaﬁﬁaﬁwﬁﬁymaaﬁaﬁ’umm%‘%iaiw'umi %
ynnwasnsdensiesmsuftadudy sududestimsdnousy wazliamdfuinumsnsluiFeswosnsld
a1segagneieslasndy wazdedliinunsniSeuindnveinisuaansivignaes

n1sMAaasdi 2.4 Uszaniainansmansyivussnnnunausiaivsan (pre - emergence
herbicide) NausaNAUUIZANWURALIYNYI8N (post - emergence herbicide) TusiudUzwas

asfdaivfivgnauilidufivide duividnies wasiiuszandawlunismuauiafivdssiamn
Tuwau loun wguinae wgnauun Joiesuseinniundng laun @1udae wavasiuay Jefiigussn nnn
1fun wuandainn wagnnvuaauul 1@AAdn Ae s-metolachlor + glyphosate kag clomazone+
slyphosate 5898911 takn flumioxazin+glufosinate LLGi@jNﬂNﬁJWDU@MLLﬁ’m%lmﬂaLi/l"l‘ﬁﬂ’a’i Wag nay
#oa1 flumioxazin+glyphosate Anaudmuguirddlunite uaznn 167 uriuseansnmlunsavas
e Auunlallf

n1sNAaasd 2.5 UszAndninansnisaduiaussiannunausyiysan (pre - emergence
herbicide) Nmli"mﬁ’U‘tJi“mVIWuwé'ﬁ’Uﬁman (post - emergence herbicide) luday

38137t 1 mstanisivfivveansudrinsineasaiunsoauauieialdduan iiesainans
indaziflam +sulfentrazone 8731 12+148 ¢ ai/ls wimwumamwmanuu mmmmam%wﬂwﬂu
uavnazluning wazllszerlunsmuauiitdldum 3-4 Weu ndsniuilfeinTusenlminnudn 39
Wufhdagae paraquat 1 Ade fisver 3 Wou LLaﬂa'ﬂawﬂuiﬂuw%fauﬁﬁmi’suﬁsuswdmLLmé’aﬂﬁiwz 4
Foundagniaussesitdostimaunnnensaiuduagaquituiind: vinlisviinfisenlmilianmsoudedu
¢ Foriliasnsd fuszand nnlunismunuiviivldd uasddunulunsinfefiedignniiisees
NYAINS

sl 2 eluszAvBawlunismuauivitaldfluszes 2 Woundsgn msizansidaivily
pendimethlin+acetochlor 8m51 231+250 g ai/ls a@nansamdnisiialuwauladudlnguasdiaialy
ﬂ"i’]qﬁﬁwﬁmﬁlﬁmmsamuamlﬁ vl ey Susenlulanudadoiuidngae paraquat 2 ads
flszey 3 woe 4 Wou Fulusvesfidendinsunnnonsminduasaquituiindy Wuiertuisvesnsy
Fnsnens uildduyulumsidnisiaiigenin
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NsNAARLT 2.6 HavesasiEsaUsEANS A miifdeuszAnsamlunisdestumdauazaiy
Asnuvasasawuasiidlunistesiuisavueuledn (Plutella xylostella L.)

192 1hUAaY spinetoram 12% SC, indoxacarb 15% EC, emamectin benzoate 1.92% EC,
chlorfenapyr 10% SC, Bt. aizawai, Wiulgnuaisiasuussansamynalinlaeliifinnisanaznou il
nagouAuAuRerulagldas spinetoram 12% SC 1Judiunuvesasnaduuwas Bt aizawai 1Uu
funuvesansiilildarsgady Ssansis 2 via Wuasiuugihnmstestuidanueulednluasth wasld
ansiasuUszanSan Tension T-7 (Surfactants) Wusunudanussnsfenlduassalauns ndenisv
fioaunda 2, 4, 8 uay 24 dalus uazlailausy AUsinasiey 13 Gludnies) wag 23 Guuiunans)
sudmdamsliiug 2, 4, 8 war 24 Falus warldlhih wuinlvnadenndostufodunasnislsiing
fomsvzdvasanseuuas IneddiszerUasnrunienisisyesndsliuiuud wilfarsauaasd
UszAnsanmanniy

n1sNAaed 2.7 UszdnsaiwansmdadywvUssianwun oudywvean (pre-
emergenceherbicide) HANSAIUAVUTZLANWUNAITYN U980 (post-emergence herbicide) Tu
F12lnne1sdnd

NSNUANSANTATYNY s-metrolachlor 96% EC+glufosinate 15% SLldnuenn1siduiuee
13lne waziivsgansnmlunismivauiviivlafautssey 30 Junamiu fndinisldarsida Jyiy
slufosinate15% SL waw atrazine 90% WG g uduasiiadnfuiauseuiiou druansnidnsaiiy
flumioxazine 50% WP-+triclopyr 66.8% EC e flumioxazine 50% WP+glufosinate 15% SLidudiy
dnteslaefionnislulug wasiusz@nsamlunmsmuauiviivlan aufsszez 30 Tundamuui diu
ns5aAsBu o Wufiwedudnlneuazissansanluniseuaufefialfdndunanavidy

N15NAaaef 2.8 UszAninnaisiisadaisussinnnunouiuieean (pre - emergence
herbicide) WaNSAUAVUTLANNUNATITNYIDN (post - emergence herbicide) Tuduuzsn

N1INUAIT acetochlor 50% EC + ametryn 80 % WP, flumioxazin 50% WP + ametryn 80 %
WP, diuron 80% WG + ametryn 80 % WP fiusganinmlunismivauiviiguseinvluway lawn v
Aufn nenenu1 wantune kagduivuseinluning loun 3sde avae wazvaene lanuanudu
Nurodulzsanazliiinansznunonisasyiivlnuaznananuesdulzin

n1sVAaRsdi 2.9 Anwgasszezainisidansmsadaivussnnnundsiuiasen (paraquat,
glyphosate waz glufosinate-ammonium) ludiugnuzunas
nsAnwgasanlunisldarsimdndanslssianwunasisngion lagn1sWuans diquat
dibromide 37.3% W/V SL, glyphosate-isoproplyammonium 48% W/V SL iag glufosinat-ammonium
15% W/V SL szwinauansiudvsudanuvlilamaseutesiuagensars wuinisnswusuuldldmaseou
Joatuazeesastuds wuarsmdaivfie slufosinate ammonium 15% WV SL fisvez 15 uaz 45 Ju
vaaUgniiudenas Tusgansamlunisindnduity Ussiamluway wu wigffiufia vedunn veivudn
w1UnAe Jeitvuszanlundng Wi vie1ens Yeduiey asiuvu gnlalu geiiy wavaiulae lanas
seey 90 Jundsgnifudends ndsmntunuuiintusedudnles udlinssudeninatauivlauay
nanAnvosiud UsvdunensmjuiudsndsUnaauituissoy 90 Tundsgn nswuas glufosinate-
ammonium 15% W/V SL fiszey 15 uay 45 Yundagnifudugnds iufiwmdndesfivotudusvdsi
swoy 30 Tundeugn (15 Jundawuans) Taglududsndaiidudaans fornmsdadendntes Waiiey



a5

funsnsidaivfivseussnuay wagnssishimdaiviiy Aszos 45 Juvdsgn (30 Tundaiuans)
lawvernisiduiy dmsuTss ui Wuans 19w diquat dibromide 37.3% W/V SL, glyphosate-
isoproplyammonium 48% W/V SL Wufiszey 15 uay 45 Tunasgnsdudiuenas, fiszoy 15 uay 75
Jundsugnifudiends, fiszes 30 uay 60 Tundsugnifudends, fiszes 30 uay 90 Jundsugniiu
F1enda uagn1swuans glufosinate-ammonium 15% WAV SL #iszey 15 uag 75 Jundeugniiu
dpnds, fszer 30 uay 60 Tumdagniudiends, fisver 30 uaz 90 TundsUgniiudwends (Huifiv
UUNA9AURITULTE danansenudensiasaiule wasvihlviivUgnaneg

nsMaasdl 2.10 UszAvBawansidndvivanaussnineansianfuivussinnldneuvity
sanludesna

NISWUAITA WAUTENI 19 atrazine + topramezone , ametryn + topramezone, diuron +
ametryn 951 414 + 8.4 ,480 + 8.4 uag 480+480 ﬂ%maﬁiaaﬂqwésialﬁ NUNHIDBENDIDN AT ITNYL
1wty 3-5 Tu sedaugelaiiiy 15 wuhlung dunsnuasarauseving indaziflam + glufosinate
ammonium Lag ametryn + glufosinate ammonium %31 14+105, Waz 480+105 ﬂ%ﬂﬂﬁiaaﬂqwéﬁia
15 viuszwinumdesne wagiviivdimugdliiAu 20 wudwns Tnelieseuiiiedosiuaressansuan
Tdudaiuludes anansamuauisiivlaun vahausa v undsun fndau gnldlu uasvaiens 1o
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Efficacy, technical parameters and costs of applying insecticide
using boom sprayers vs spray lances for controlling melon
thrips in orchid nurseries in Thailand
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p S. and P . P. (2020). Efficacy. technical parameters and costs of
applying insceticide using boom sprayers vs spray lances [or controlling melon thrips in orchid
nurseries in Thailand. International Journal of Agricultural Technology 16(6):1493-1504.

Abstract The application of a vertical boom sprayer and a self-propelled vertical boom sprayer
gave similarly effective-control melon thrips when compared with a spray lance technique as a
conventional sprayer in both field trials. In addition, the technical paramelers (spray volume,
spraying time spent, amount of insceticide and surfactant) and cost analysis for applying
insecticide showed that the boom sprayers was reduced spray volume by 22.2+1.9% to
25.5+3.7%, spraying time spent by 402+1.5% 1o 63.91.8%, amount of insceticide and
surfactant by 21.743.7% 10 25.4+3.7%, and operational costs by 27.0+1.7% 1o 52.9+5.5% when
compared with the spray lance. It revealed that the appropriate technique could increase spray
application efficiency and achieve the real cost s s for orchid growers.

Keywords Spray boom, spray volume, spraying time spent, insecticide usage. Dendrobium
Introduction

Dendrobium hybrids are the main orchid plants grown commercially for
cut flowers and potted plants in Thailand. In 2018, a total of 25,054 tons,
(worth 66 million US dollars) were exported to Japan, America, Italy, Hong
Kong, China and Taiwan (Office of Agricultural Economics, 2019) Melon
thrips, Zhrips palmi Kamy (Thysanoptera: Thripidae), is the primary insect pest
that commonly limits the economic production of Dendrobium hybrids in
orchid nurseries (Kajita ez al., 1992; Poonchaisri, 2001). As many as 74% of
blooms are attacked by thrips when no insecticide is applied (Kienmeesuk and
Tothong, 2000). Upon export, thrips infestation leads to rejection by quarantine
inspectors (Department of Agriculture, 2007; Anonymous, 2009). A recent
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Efficacy of Spinetoram, Cyantraniliprole and Sulfoxaflor to Cotton Thrips (Thrips paimi Kamy)
Damaging Dendrobium Orchids in Various Planting Areas
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Abstract: The purpose of this research was 1o test efficacy of spinetoram 12 % SC, cyaniraniiprole 10 % 0D
and sulfoxaflor 24 % SC on mortaity of cotton thrips, Thrips palmi Kamy, damaging dendrobium orchids in
farmers'fams at Lat Lum Kaeo district, Pathum Bang Yal distict, Nakhon
Chal SI distrct, Phutthamonthon district, Sam Phran distict and Musang Nakhon Pathom district, Nakhon
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Efficacy Evaluation of Some Insecticides in Chili Thrips (Scirtothrips dorsalis Hood) Damaging
Roses in Nakhon Pathom Planting Areas
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Abswract The purpase of this research was to evauate eficacy of same insecticides on monaliy of chil trips.
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water, fiproni 40, B0 mi20 L of water, carbosuéan 50, 100 mi20) L of water, ambxia cyhaiothrin 40, 80 mi20 L of waier,
cyantrandiprole 40, 80 mi20 L of water and tolfenpyrad 40, 80 mb20 L of water; and then fed to the chil thrips collected
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Effect of Various Insecticides on Mortality of Chili Thrips (Scirtothrips dorsalis
Hood) damaging Mangoes in Major Planting Areas
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Abstract

kg, [ Y
In Traitand. it has a short Ufe cycle and cutbreak can occur rapidly. Growees usually apply acaricides
10 control ths pest. Howawer, prolonged was of acaricides often results in reduced control efficacy.
This research aimed to study the resstance of severah acaricides Including pyridaben, propargte,
fergyrosmate. tetafenpyrad, spiromesiion and abamectin in two Spotted spider mite on strawtberry.
Ten mite populations wem: collected fiom Nan, Chiang Mal Phetchabun, Lo, and Chisng Rai
Provinca, Thay were mass reared under labortory conditions at Mia and Spider Research Group,
Departrment of Agriculture Lnth reaching F2 generation. The experiment was conductad separatety
for each mite population and exch acaricide Lsing teaf<lipping technique. Twenty adult femals mite
e roplication were placed coto 3 mungtaan leaf treated with \arious concentrations of acaricda.

at 72 s Hfter treatmant. The LCse, Ll and resistance factor (RF) were then calculated. The results.
revediod differed of two- sported spider

Chiang Mal, Phetchabun, Loel, and Chiang Ral Mea popuiation fiom Mae Rim, Chiang Mai (CMAVR)
were highly {FF = 74.48) and - 8171}

Samceng T, Samoeng. Chiang Mal CMIST1} were highly restant to spiromastien (RF = $6:36)
Thevefore. in order to get effective spider mite control and 10 slow down acaricide IesKtance:
dermlopmant, stravbany srowers should avold wing acaricides which have been identified 35 high.
16=30C0 In thse [ESEECHVG s

content/uploads/2022/03/Entomo

5
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Scirtothrips dorsalis Hood in Bunchy Rose
Anand Wi qeren et e mdnd Mmesius
Sumnun Sjuntrad Supeada ¥ Someak -

Apstract
Rose production has encountered Insecticide redstance problem 1 chilll thips, Scrfothrips
darsclls Hood. Irsecticide otation & the managemant method that can reduce this problem. The

pattarr 12% 5 {Group 5 10% 0O {Group 281,
chiodanspy 10% S (Group 1L cyantraniliprola 10% OO (Group 281, fpeonil 5% SC (Group 2, emamactn
‘benzcate 1.92% EC. abamactin 1 8% EC (Group &), Larbds cytiothn 25 €5 (Group 3) and dichionos
50% EC (Group 1); were sequantisily speyed i different rotation fattems compared wih famer’s

y - Apel 2019 and Janary - Fabruary
2020 The results revestod that the rotation spraying patterm, sphetcram 1 tima - dichionics 1 bme
~ tambda cybalothen 3 times - figrant 3 timas, in every 15<ay ek of thvips bfe cycte wes the
mast sutabla 1otation spraying pattem bacause this pattem can control thips rumbers 35 low
058586303 035 yox respeciialy sgricantty lower
than that of farmar's spraying patteem which can contiol hiigs rumber 35 196 - 1002 3nd 045 - 260
Isacty/shoct in year 2019 3nd 2010 respectivly. The Spaying Cost for INSeCtCide rokaticn pattem per

oycte vas

roces.

Keywords : chili thrips. chamical contrdl, insecicide mEstance, 10w proceton

unhntio

Tunds oy

o Py PP
A LI

o P 2 -
5 et Wi spinatoram 1256 S€ {18 5)

"y 28, 109 5C (ngj 13), i 28),

fipeank 5% SC (i 21, smamectin benzoate 1.92% EC, abamectin 1.8% EC (g 6} lambda ophalatren
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(Eousine indics (L) Gaertn) hatszunslny
Resistance of Goosegrass (Eleusine indica (L) Gaertn)
to Aryloxyphenoxy-propionate Herbicides in Thailand

iy Sugm™ gl Sumqe” meamed e wendd mgnoa” 1agn enfu”
o et qwadn Sulzunf™
Janrya Finsupa™ Aussanse Chindsikul” Terdpong Mahawong” Aksiarat Tarutong”
Pruchaya Ekatin’ Yurawan Anantanamanes” Sushannika intancr”

Facavest 11 in, 203 1iPevisods Aup 2021 Accopted 4 Aug 3031

ABSTRACT

Goosegrass (Eleusine indica (L) Gaenin) becomes & problematic weed in many
cropping systems and some goosegrass populalions have been reported fo be resistant
10 eryloxyphensiy-propionste herbicides (APH). This study simed 1o test whehes 100 goosegrass
populations colected from 100 vegatabie fieids in Thailand in 2018 were resistant 1o APH.
fenaxaprop-P-etimi. fuazifop-P-butyl. haloxyfop-f-methyl. propaquizalop. and quizalolop-P-
tefuryl and 1o evakuste resistant level in some populations USNg Whole piant dose-response
assays The study was camed ot in greenhouse of Weed Science group from Janusry to
October, 2018 Results revesled that some goosegrass populations were resistant to al five
tested APH. There were 779% of populations resistant to fenoxapeop- P-sthyl folowed by
fhazifop-P-butyl. haloxytop-R-methyl. propaguizafop, and quizaistop-P-terfuryl at 27%. 26%.
25% and 23%, respectively. When divided by regions, the resistant populstions were found
greater in the central region Tan i The north snd nornasst. The G valuss for fluazitop-P-
butyl in resistant populations (GR of PS8 ~133853845 and GR_ of P26 =145.42853.07) were
more than 366050 and 334625 times grester than for the § population (GR_= D0&104).
respectively. The highest resistant level 1o fluszéop-P-outyl compared 10 otner tested APH.
Aryloxyphencry-propicnate herbicides would have least potential use to control goossgrass in
vegetabie fieds in the fuiure if these resistant popuiaiions spreads widely.

Keywiords: Gonsegrass, post-smergence weed contiol vegetanis srops, herbicide resistant
weed. aryloxyphenoxy propionate herbicides

" e HieTtn dl Wit e e

Thi Agrcuitial Rosrcn Jouesal Vol 39 Mo 3 Septombs - Dkl 2071 Y
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The study of poison protein bait trap spacing
for controlling fruit fly (Bactrocera latifrons (Hendel)) in chili plantations
nsnm dring  Agondl alaw  uaz Anm Yaseasyd
Korrakot Damrak Sunyanee Srikachar and Wipada Plodkornburee

dnindiuranansaiite AROYIRRNAT N 10500
Plant Protection Research and Development Office, Degartment of Agriculture, Bangkok 10500
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wiasiumaanin Bactrocera latifrons (Hendel) Tuwin uFsuioy 2 38 sxwing334 1 fnfsiudn
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ABSTRACT

The study of spatial scale of poison protein bait traps were carried out in two
loations including Nong Pluang, Chakkarat (Nakhon Ratchasima) in June-July 2017 and
Chaeng Ngam, Nong Ya Sai (Suphan Buri) in March-May 2018. Two spacing consist of five and
ten meters trap spacing of poison protein bait were compared to determine the appropdate
spacing in chili plantations. Four species of Bactocera, including B. latifrons (Hendel), B.
dorsalis (Hendel), B. cucurbitoe (Coquillett), and B. tau (Walker), were found in poison
protein bait traps. The most abundant species was B. latifrons in both locations. There were
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Abstract
The efficacy of poison protein bait tap te control Bactrocera (atifrons (Hendel)
infestation compared with five and ten meters spacingin chili was tested. In eachfest.a
poison protein bait was used with autolysed protain 200 ml and Malathion 5786 WALEC
10 mi, with dilution with 5 litres of water. Field experiments were carried outin two
lecations including Nong Pluane, Chakkarat (Nakhon Ratchasima) in June-July, 2017 and
Chaeng Ngam, Nong Ya Sai (Suphan Buri) in March-May 2018. Each poison protein bait
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was counted weekly, the results showed that Bactrocera (atifrons (Headel), Bactroceia - ;wﬁ:" o T 2w nangou
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found, but 8 latifrons was the predominant fruit fly found in both locations. And weekly
chill frult collections to determine the average percentage r[lWDm Infestation. The
infestation percent of 8. latifrors in five, ten mnxetsmspac-ng ggas and untreated
plot was performed. In Nong Pluang, the highest mean infestation was observed in the
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five meters trap spacing plot had a mean infastation of 49.19 and 46,50, respectively. In
Nong Pluang, the highest mean number of tarvae/fruts wes observed in the untreatad
plot wth 5.38, followed by the five meters trap spacing and the ten meters trap spacing E—
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meters trap spacing. The result showed that there was no slzustkally significant
diferences in the two methods; therefore, the ten meters trap spacing was selected to
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Abstract

The integrated pest management in basil was operated in EL-certified fields of the export
«companies (EL plots) in Tha Maka district, Kanchanaburi province and Nakhon chai sti district, Nakhon
Fathom province during October 2016 - September 2018. The integrated pest management in basil

isted of using y icky traps, pest survey st and che L. The trap <
80 traps/rai at a height of from the tops of plant 15 centimeters with 2 meters of the interval between
traps and changed the trap every 14 days throughout the plant growth period. Moreover, pest survey
checklist in tabulation was used for basil plantation. If pests were found more than the economic
threshold level (ETL), the pesticide would be applied. The conducted studies on 2 fields at Tha Maka
district, Kanchanaburi province and Nakhon chai st district, Nakhon Pathom province. The IPM field,
pesticides were applied 8 and 3 times respectively and plant-diseases controlling chemicals were
applied 10 and 8 times respectively. For the farmer field, the pesticides were applied 15 times to
control thrips and whitefly. In addition, plant-di i i ied 15 times to
control downy mildew. For the operation in the IPM field, the result showed that the utilization of
insecticide could be reduced by 46.67% and 80% respectively and the utilization of plant-diseases
controlling chemicals could be reduced by 33.33% and 46.67% respectively. The produce was
harvested 1,260 and 1,050 kilograms respectively which costed 56,700 and 47,250 baht respectively
and the production cost was 16,418 and 11,699 baht respectively. Therefore, the net profit was 47,832
and 01,026 baht respectively. The PM field provided the benefic cost ration (B/C) 3.39 and 4.04
respectively which was sreater than the farmer field 2.97 and 2.39 respectively.
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Integrated Insect Pests Control (IPC) in Eggplant
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Abstract

Field trials were canied out to evaluate different integrated insect pest control (IPC) practices.
and to compare these with farmer practices for pest management on eggplant. The IPC field trials
were conducted in the Establish Lists (EL) certified fields of the export companies for The European
Union (EU) at two locations: Mueang District, Ratchaburi Province (Location 1) and Bang Len District,
Nakhon Pathom Province (Location 2) between October 2018 and September 2020. Yellow sticky
traps were used in every row at an interval of three meters throughout the eggplant growth stages.
Pest survey checklist was used to record the events. Insecticides were applied if number of insect
pests exceeded the economic threshold level (ETL). Insecticides were applied five times at location
1 and six times at location 2 for the IPC fields. Whereas, in the farmer fields, insecticides were applied
15 times every week without evaluation of insect infestation to control insect pests including thrips,
whiteflies and eggplant fruit borers. The results showed that when using IFC practices spraying of
insecticide in the field trials was reduced by 66.7% at location 1 and 60% at location 2. The eggplant
yield at IPC field location 1 was 3,000 kilograms and the value of the product was 105,000 Baht. While,
at location 2, the yield was 2,975 kilograms and the value of the product was 104,125 Baht. The
production costs were 18,488 and 17,112 Baht for the IPC field location 1 and 2, respectively. The net
profit from IPC field location 1 was 86,512 Baht and location 2 was 87,013 Baht. The benefit cost ratio
(B/C) at IPC field location 1 was 5.68 and at IPC location 2 was 6.08 which was greater than the farmer
fields (2.73 and 2.72 location 1 and 2, respectively). Therefore, IPC practices proved to be quite
effective in lowering production costs, obtaining high eggplant yields and creating a more sustainable
agroecosystem.

Keywords : integrated pests control (IPC), insect pests, eggplants

LonasweLns iU website:
http://www.ezathai.org/wp-content/uploads/2022/02/Entomol.Zool_.Gaz .392.pdf


http://www.ezathai.org/wp-content/uploads/2021/02/Entomol.Zool_.Gaz_.381-2.pdf
http://www.ezathai.org/wp-content/uploads/2022/02/Entomol.Zool_.Gaz_.392.pdf




93

SuidnAngitvuunsna 1 lunsHanNTowszAen155900n

14N FVYNRAIUINITIISNYINY

o Py
VUV
mavudourssuasiagindu Suquassadrdylunsdsenisfowns Wavmnssuun

nwninnieevidndseenfiunsdeviusowdy fdwnedior Sl
aipumaIny 2561 - futey 2563 welulaglumates
Adohuuanigmynusvesvissssiaiudn 3 wes wiluiuln

waini¥e

wmsgudinguamamgiionacesondu fumeainamdeiy o e

wandauarsendy douideuiun { $nuen

Wi assfign
s 5 SRS
auasigiouvureg iy WowwalileBnistestud-SefrgReuvurmmey

S o st
Fulsosiy 2. msdhsaeingieleolinadud mium

wiing Furrgie (€0 fimmallimniteriuitaingiong | @ Tnquazaed

rSnunsingi 5 unx 6 ewmellainillastuiiadag Mo Wthilumsanasgnibngy

awnmiauinnnsazuentt sanaud iRl wandfonidieen

Fo idoufufanta IneuvasiBinwminy
P ax (4 )
wum consddumshutiads IPC wu .Q\Jnimuamami

dmndeinine wnawdvnequ ssmounese

nmsnalintswumatiaatur e Wi

1 anmoanduuniliarediidmand® 66.67% usr 60.00% mufy fufsandald 3,000 s TN spiromesifien 209 8€, bUprofezin40% SC, betacyfluthiin 2.5% EC, Badilus thuringiensis
2975antu mudaiy Ardhuyeriasdn 105,000 uar 104,125 um suddy dwsounieiaeg® | var. kurstakii uae imidacloprdi#0% W Tiaafiioadivies qmanain nrinnddauwes wiamuans
18,488 upe 17,112 vm awdwu iidilagnd 86,512 uay 87,013 vm sy Wksmouuwusamisnms wwuauTonseminds sy e % 2 Ny Ae A8dosturiad 7 1w (IPC)

AU (B/C) 5,68 uar 6.08 mud iy FannniulariBinuniniviikaReuwusBwHEN TR (B/C) warnInATrennunsn3 ()
273 usx 272 My

@ usluniAldsunnauide

; samilunAmiSaw madonidieen Snsimengs

o ad odod ki aa a s TR
s e nAingsdrdniiomadsenn Wad 13 endiou fia S warhodurudnde ene Baedn
it woudRainet waxd BRanamliung fndninifentsdanentudinia

ungl Wz feolandnday

oy irn nanm G g g

nguviwidagiy 0814470116

LONATSLNELNS LU website: https://www.doa.go.th/th/?year-
end=%E0%B9%80%E0%B8%97%E0%B8%84%E0%B9%82%E0%B8%99%E0%B9%82%E0%B8%A5%E0%B8%A2
9%E0%B8%B5%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%IBY%E0%BI%89%E0%B8%ADYEN0%B8%87%EO

%B8%81%E0%B8%B1%E0%B8%99%E0%B8%81%E0%B8%B3%E0%B8%88


https://www.doa.go.th/th/?year-end=%E0%B9%80%E0%B8%97%E0%B8%84%E0%B9%82%E0%B8%99%E0%B9%82%E0%B8%A5%E0%B8%A2%E0%B8%B5%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%9B%E0%B9%89%E0%B8%AD%E0%B8%87%E0%B8%81%E0%B8%B1%E0%B8%99%E0%B8%81%E0%B8%B3%E0%B8%88
https://www.doa.go.th/th/?year-end=%E0%B9%80%E0%B8%97%E0%B8%84%E0%B9%82%E0%B8%99%E0%B9%82%E0%B8%A5%E0%B8%A2%E0%B8%B5%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%9B%E0%B9%89%E0%B8%AD%E0%B8%87%E0%B8%81%E0%B8%B1%E0%B8%99%E0%B8%81%E0%B8%B3%E0%B8%88
https://www.doa.go.th/th/?year-end=%E0%B9%80%E0%B8%97%E0%B8%84%E0%B9%82%E0%B8%99%E0%B9%82%E0%B8%A5%E0%B8%A2%E0%B8%B5%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%9B%E0%B9%89%E0%B8%AD%E0%B8%87%E0%B8%81%E0%B8%B1%E0%B8%99%E0%B8%81%E0%B8%B3%E0%B8%88
https://www.doa.go.th/th/?year-end=%E0%B9%80%E0%B8%97%E0%B8%84%E0%B9%82%E0%B8%99%E0%B9%82%E0%B8%A5%E0%B8%A2%E0%B8%B5%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B8%9B%E0%B9%89%E0%B8%AD%E0%B8%87%E0%B8%81%E0%B8%B1%E0%B8%99%E0%B8%81%E0%B8%B3%E0%B8%88




