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Efficacies and Natural Enemy Effects of Some Insecticides for Controlling Rice

Thrips in Paddy Fields Using Unmanned Aerial Vehicles (Drones)
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Abstract: Unmanned aerial vehicle (UAV) or drone has been used in agriculture with great efficiency and play
a major role in precision agriculture. The objective of this research was to examine the effectiveness
of insecticides against rice thrips and their effects on natural enemies in the outbreak rice fields using UAV
spraying during the dry and wet seasons of 2021 in Suphan Buri and Chiang Rai provinces. The randomized
complete block was used, and the recommended application rate of 3 liters of water per rai was sprayed
over the rice plants at a level of 2 meters using the agricultural drone model AGRAS 16 and DJI MG-1P.
The results showed that the efficiency of most pesticides were 79.12 to 97.36 percent in controlling rice
thrips after 14-day spraying interval. When controlling rice thrips, the efficiency and effect of insecticides
were considered from the percentage of rice leaf damage, the average number of infected plants per plant,

effectiveness, diversity of natural enemies, Shannon-Wiener diversity index, and cost of rice thrips
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insecticides used per rai were conducted. When sprayed with unmanned aerial vehicles on 1 rai of paddy
fields, carbaryl 85% WP at the rate of 40 grams per 3 liters of water and dinotefuran 10% WP at the rate of
20 grams per 3 liters of water were suitable to recommend to farmers and contract sprayers to choose for

effective prevention.
Keywords: Rice, thrips, unmanned aerial vehicles (drones), insecticides, efficacy

unAnga: malulatianniAaulfaudyu (unmanned aerial vehicle, UAV)) #381a31 (drone) gnuinunldlu
mamanensldadnedlszAninmuaziiunumannidlunsiunensuuusiug muﬁﬁﬂﬁﬁf‘fmqﬂimmﬁﬁ@
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uazAN7 dinotefuran 10% WP §n31 20 nsusietin 3 ans uansdesiurndninae Infifilss@nanim pasuusin
iinwmsnauazdilsznaunisiudnenuansiiiaanld

v

Asan: 419 waelW anideuliaudy (Insu) anstfesiunidnuuas des@nsnan

AN nadasuudasaning e nAdenananians
WATNINERNABANITIY HANTENUNIIATT LTU

nggiwLﬂuLLmqﬁmgq’mﬁz{qﬁm B1ane HAFEMIINNTVEN LN UG N13LaseyiAL TR N19agjsan
d19luszaznanuzanaaiinan 2-3 danif Tnsanny WAZNITUNINTZANYAD LWASNANTENUNIIEDN L1
anmeniadeuwiudoieduieiamnufiosesy s uduiudIEndedngRuazan ey
yaundnafianatn alafinusnnuazi asudn Aoy muﬁ\m‘”mgﬁﬁumm@:ﬁqﬁ?ﬁ alusiagldavng
1&un wwae'lw Stenchaetothrips biformis (Bagnal) 8 mgfimnafdasuudasdeuaatnedidad oy
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50% + trifloxystrobin 25 % WG A28a1n1 6811
I¥Auduin1sANAN91898 22481 TURAUT 19
wazftsr@ansninlunistdeeiunidnlsaudnsng
AU AUARAN TN LI N AT I TN UA 2
LASRI U UAN T AN VA LLuuLLiqﬁuﬁwqq

213

(Punyawattoe et al., 2019) Wa¥N19INU tricyclazole
LAz isoprothiolane Aaaani1AawlfAudud
ﬁ'nfa?q'ﬂ‘umm’m@wmmema‘lﬁmimim’”lmmnﬁm
AUNITNUAIL LTI UAY (Takham et al., 2022)
d“mqﬂ?xmﬂ’mwmﬁﬁﬂiﬁlﬂﬁﬂmﬂizam%mw
segarslasRundanaelnuazaansznuse
AYTNNAINNAIEIBIARFTITNTIF LUUITI9910
nsldenmAenulinudimiugns WesimunAuuein
WAZLUININNITAIUUANIRTFIUAS Ida N e
IFAudunuansatinelidsz@nnan gnaes Uaansd
wazANAITUNI9aIY Wun1sdenduiuinwns
wuvusue Unldgniswmunszuunisinems
adalmlaasilszina

d a
aUnsaluazlaanng

1. Anfunslundaauninunisszuna
wiadlszdAnisezuinrainasiniasy iy
\WAsHgia Ae WuAdLANde 1-3 dasiasfy Tudia
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2.2 AU S IUNA TN A se
FULAZARIIANNNLAsMN a9 lUT (Faaay) WIND
FATEiRaN9aD A WianflauAeds dae
A% Duncan’s multiple range test (DMRT) fazsu
Ao uasay 95 1aldAnunilsrAndnan
I09ans1TaaiuiN T LA NadisLaLae I eLL
ANTUANANAUNSADRA (heterogeneity) LTeILifiewL
132ANTNINLRIANTUARSTRA AINITN17209
Henderson — Tilton (Henderson and Tilton, 1955) (A)
nadisunae Irlieumuanslifianuwansnaiy
N9&0A (homogeneous) iFaiLiAeULlss@ninnees
a1TuAazIiin MTNATNI197289 Abbott's formula
(Abbott, 1925) (B)

nin Co before teatment * n in T after treatment
Corrected %= (1- )* 100

(A) nin Co after teatment * n in T after treatment

nin T after treatment
Corrected %= (1- —)* 10
nin T Co treatment t
(B)

Tagl n=auauinaeln T=n3suAafiniuans

aeriumanuNay Co = N9TNADAILAN (Wwfﬂﬂa'”u)

2.3 ANWIALINUAINUAURIAF DTN 1A
ZER LY LLNMTMM?HL@%@@mmm D-Vac
ullaeay 59 9AAY 1x1 AT WUTTEUNAINTEL
udad 50 wusiwas nauldanstasiunianuuaaiy
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FiaLarUTuILNAIEINITLATIET LT (%)
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50-75 =aunELNLNAN (moderately hammless)
> 75 = UMENIN (very harmful)
Shannon-Wiener index (H)
H=-2 (pi) (log, pi)
H=s1dmaruua1ntdnaed Shannon-Wiener
(Shannon-Wiener diversity index)
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1.1 WaanNEAINIAIMIAGNITNT NauNY
ANINUNINANY (FR8a% 4.75-14.32) LAZAIUIY
WAl (3.79-10.07 AaAAUW) LANAINAUAENS
ATud1ATY MAINUANT 3 JU WUNIIAALANFN
fuedefTad1 Ay wdaafiwu carbosulfan 20%
EC ua ¥ thiacloprid 24% SC An1391a18amA A
gnLdu carbaryl 85% WP, dinotefuran 10% WP WLag
thiacloprid 24% SC fN13¥NAMELANE uAndsHL
819 7 waz 14 fu ynnasuiafinuansfimsinanauaz
'ﬁmqmwgﬂmmmLmumﬂrﬁmﬁumjwﬁﬁﬂﬁﬁﬁm
(Table 2) Use@NBNIWNAINUAT 3 TU Faeaz 35.50
- 5514 WANAIWUANT 7 LAy 14 Ju sz@nsnan
WnTunnnasuds lae carbosulfan 20% EC §
UsrAnBnIngagm faeaz 96.01 LAY 97.36 ANANAL
(Table 2)

1.2 WlaanNBAINTIIVTALTE9INE ABUNU
ANTWLNN9VINANE (Faaas 7.59-35.55) LATAIUIL
wae ol (3.1-12.9 A2ABAN) WANFAIINUAE N
Tlad1ATY MAIWLANTNLINNIINANELANANNTWALN
dadnAty wasnuans 3 4u n1sinanaanas antdu
carbosulfan 20 % EC finnsvinanefiniu uazanad
PRINUANT 7 WAL 14 314 (Table 3) WULAENALAUIY
ae g g s TS U uuAn A9 Tuatng
TldnAny MAIUANT 3 U TduauaRaILAzIRAEY
NAINUANT 7 FU WANAINUANT 14 TU WLATUIU
AaRAY (0.13-0.97 FFDFL) T2 047 carbosulfan
20% EC H41uauanadat asiaiiiad (Table 3)
s AvEANTEIUENT 3 TU leAeFataz 80 BNy
malathion 83% EC wa ¥ carbaryl 85% WP &
ﬂ@zz’%w%quqﬁqm \adnfanaz 90 wAndINLATs
14 3% dinotefuran 10% WP H1lsz@nsnangeqn
Wwinfiu $eeay 97.03 (Table 3)

nnsldannideulFaudunuanslaaniy
Sndmnan s 2 anud wudn naaNuaNT 14 51
miﬂmﬁuﬁﬁmLW%ﬁlequiumﬁﬂizaw%mWIu
m@muqmwgﬂwqﬁﬁ (5a81ay 79.12-97.36) ainyiu
47 imidacloprid 70% WG {ilsz@nin1wiias
fauaz 60.34 %\‘1 imidacloprid, dinotefuran wae
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thiacloprid Lﬂumamjuﬁiﬂmﬂﬁu@m’@@nqv@f
Taadsunisvinanaefisuansesiaialadauagiia
Aladfinlaenisduuuuuaedu dn1sldasne
ﬂf?’]\‘mwLL@zLLwéum'ﬂmn%mluI@n 1#5unnsan
neideuninngn 120 Useind Ndse@nsnanlu
n1stfaeiun1dmusaIaInaniinga (Simon-Delso
et al., 2015) mmm@”mﬂmimmumwLL@ i
wa:rmmum:m LL@”@WQL@HQ@ﬂ@QﬁuN (Tang et al.,

2017) ansnguillefilafinessiilss@nininlunis-
muqmwgﬂi‘*/\ll,mﬂrﬁmﬁu 21ALNAAN A MUY
apsanaTleafuindauuas i nasesyansainly
mimuqmwﬁ”ﬂiw aanAaasiL Ding et al. (2018)
21897431 N19AgNLNART19 AR e thiamethoxam,
clothianidin ua s imidacloprid H1lsz@nTn1ngs
1un’1@mmmw§ﬂh\l°ﬁ’wiwm naannaLUgn enidu
acetamiprid, mtenpyram dinotefuran La ¥ thiacloprid
uﬂavmmﬁmwmﬂumimmuLwaﬂivxlmq‘iwm‘l,umm
q@iau ETN Byrne et al. (2007) $72NNUI1 thiamethoxam,
clothianidin Lha¥ imidacloprid 14190 muamwgﬁ
1‘1/\|@qum‘l:miﬁﬁLﬁlﬂwmmu‘lummwﬁmﬂﬁﬁmi
WAz Shan et al. (2012) WU91 2AUANNIDUN R8RS
thiamethoxam Wae acetamiprid AAAIBBULALEH
Fusemadereanasinaanlsneiuan Frankiniela
occidentalis Pergande gendnanslunguilleiilafiu
@Hmmm‘ﬂuj Annaau (mtenpyram imidacloprid
A thiacloprid) ‘L'wﬂmx‘w carbosulfan Wag carbaryl
ugnsnguAFLINmM malathion uae triazophos L
ansnquessunluneains 'a'aﬂqw%rlfmmﬂuﬁqﬂu&q
mvinaureseultieinaladuieamelss vin 1o
N3AI09815A01/526 M 1RANTSENENe AN LA
dszamn g auaziianiniiuly auinldiunaamnng
'm3‘1;”\1fm\mzjmjfaﬂiﬂumiﬂmﬁuﬁﬂﬁmLLumﬂ@:u
Lﬁf]%@ﬂqw%rﬂ%q (broad spectrum) vlaniinazld
atiNqunsuans luaN1nngn 120 Bie (Ware, 2000)
Tnaianiz carbaryl AlfFuaauflanuniign
L‘ﬁmmnLﬂuﬁwﬁﬁ&i@ﬁmﬂgﬁqqnﬁfmuu fAnriedan
Tudawandendu uazansnasunaunadng el
peiN9NL3EANTNMNINNIT 160 TR (Ware, 2001)
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WWANANTUIIANYBIAN IR UAIT ALNA S
719513 wign thiacloprid 24% SC uaz carbaryl

g

85% WP Lﬂuma‘mﬁmmmm (Table 1) WE Y9
thiacloprid WA ¥ malathion tTua1 39 a¢ Tuilny
m@muquiiﬂ‘?ﬁmLﬂumﬁ]“rﬂmfmﬂwﬁqmu
ya9se:15ve (endocrine disruptors) (Cobelli and
Wangsomboondee, 2019) Ias triazophos Wuans
HasiurndausamnelsfiAnnsnadia (resurgence)
ﬁijW?;/ﬂﬂ‘izIﬂmﬁﬁ’lmmbluu’l"ff’]f; (Vungsilabutr,
2002) ﬁ\‘iﬁ/u carbaryl 85% WP wag dinotefuran 10%
WP Aaflugnsmaidennaunuansiagesiio
2. AYINNAINUATLTBNARIEITNTIAAINNT I BINA
andl3audtmuansasiuindama g
2.1 waunemINIRINIAGNIIT AN
W (relative abundant) 184AMNIFTINTNG AAUNUANT
WuARZsIINTNF 3 dusl 1 Hymenoptera, Diptera
WAz Odonata UAIWUANTWLARNIBITNTR 5 SUAL
Ievun Hemiptera, Hymenoptera, Araneae, Diptera Lag
Coleoptera ﬂﬁuﬁdﬁ‘ﬁ'v@umwmmﬂ?mmﬁ“mgﬁﬁwmﬁ
ﬁLﬂuﬁTfJﬁmzﬁuLLmﬁu NANUNANLIE LATARIEIINTA
ﬁLﬂuﬂ@imLmuLﬁﬂu ‘lwum:ﬁ?‘iﬂajmw'gﬂ UATHIY NAN
LNIYN Wasngu FoefFunonfingu (Table 4)
Lﬁ'aLﬂ?‘ﬂmﬁﬂm:oﬁ”‘ummLﬂuﬁumwrﬁi@ﬁmgﬁiimﬁ
L9 ﬂiiﬁ%ﬁlvﬁumﬂﬂLﬂuﬁummwifaﬁmgﬁﬁwmﬁ
(-22.6-19.6) ANNSUAIATTAITNNANNUAE YD
Shannon-Wiener W11TL 0 MAINWANS 14 414 9)NN338IT
ﬁWummmmm’ﬁmuqu udASDANUINIRALAY
SN nuARgo9uT AT AT N 0us ﬁqﬁﬁfﬁﬁmw
PANUALARY Shannon-Wiener (H') qummu LJJ@JJ
mmumumwuﬂummumeul,mmmwmmmm‘m
NNINTLAELBILTUIUARFEITNTNR MUFAsT ARG
(Pansawang et al., 2017) %4 Ueno (2012) 91897U°0
Lmeqﬂguwmmmqﬂﬁﬂmmuma NaRd19
gl Tmﬂmwvmﬂmmsﬂ@\mum@mme‘mqmﬁ
N34 (broad spectrum) LarANalunnsld dena
neenulpapssAeauINtiaLazanszdnaninlunig
ﬁﬁqwumﬂqﬁmgﬁa‘imﬁﬁmmﬁué’w RNS LR
WAINUAIETBIARNFITNTIR TUund198n489 99D
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21§ nsten (arthropod) THABY 7] 111 uNaINTLE

'
a

HAMINAT wazhuastuinNatsaniulutinauidia
anad (Afifah and Sugiono, 2020; Chaigarun et al.,
2011; Hladik et al., 2018; Ngin et al., 2017; Ruay-aree,
2002; Singh et al., 2020)

2.2 wlasnumIngdmdndesse AN
VRIANIEITNTNR NAUNURNITNUAMIEIINTR
3dumu lAun Hymenoptera, Hemiptera Wae
Coleoptera UAINURITNUANIEITNTR 6 SUAL
Teun Hymenoptera, Araneae Odonata, Diptera,
Orthoptera was Coleoptera (Table 4) ﬂ?’a‘ua%ﬁqu
mmmﬂ?mmﬁmgﬁﬁumﬁﬁ'LﬂuLLmuLﬁﬂu uaTAng
ﬁﬁumﬁﬁ'Lﬂuﬁqﬁﬁﬂdmwgmmvmu WATNGNAN
Tuauy mﬁmmimmw Lﬂummﬂmu SR
ﬂ@uu,umﬂ'a nANLNAITY LL@“’ﬂZ\m'Nﬁi‘ﬁﬁlﬂLLmuN
Funauiiuiy (Table 4) deuRaufausyAunan
dudunmesiedngassneim na7AB 7w thiacloprid
24% SC Hdunsedantiaasadngsssuand (34.3)
A2AAAEITL Alam and Das (2020) $1897197 LHSHH
meﬂ’l Lycosa pseudoannu/ata WAL m\‘i Ophionea
indica ﬁmﬁﬁmmwmmmmqm@ﬂm Tnnd
mmamﬁu1m@mmamwuﬂmmmummﬂmmi‘
1 Fusiariiedfie 7 U mMusasTiuAnAnetl donmdes
AU Zeng et al. (2010) 218474791 UAINU thiacloprid
48% SC 9m31 45-63 ﬂﬁ*uma‘@@ﬂqw%rmt,amlm' lu
A1 7 8 wudszansuNay uanasietay 42.86-
60.90 luanuzfignsriadwliilusunsudadng
99U (-20-22.9) RANFUANFIRANNNAINNAS
9194 Shannon-Wiener HuualEiuifinT udariugns 14
TU nﬂﬂiiﬁ%ﬁvﬁumﬂm:miﬁ%muau NAUNUANT
LATHAINUANT 14 TU NUAATTHANNUAINUAE 28
Shannon-Wiener g9@AWinriy 0.37 waz 0.58 ATNAIAL
(Figure 1) %\1 Lu et al. (2006) 27ENU3N NUAMHNTNTN
mmﬁmgﬁﬁmﬁﬁﬂ@:umﬁmﬂ@mmnﬁ'qmlu%ww:
‘fﬂum (milking stage) Tundasunaasaniunaadin
eI NU9emA (International Rice Research Institute)
T Mukherjee and Khan (2017) $121911491 32812
ﬂ’lﬁ‘L’ﬁﬂ;LﬁUIﬁ"ﬂmiﬂﬁLLmﬂﬁi’Nﬁquuﬁﬂﬂgwﬂm
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Pre-treatment 3 days after spray 5 days after spray

7 days after spray

14 days after spray

Shannon-Wiener diversity index (H)

0 el

MALATH : malathion
CARBAR : carbaryl
CARBOS : carbosulfan
DINOTE : dinotefuran
THIACL : thiacloprid

IMIDAC : imidacloprid

MALATH
CARBAR
CARBOS
DINGTE
THIACL
IMIDAC
CONTROL
MALATH
CARBAR
CARBOS
DINOTE
THIACL
IMIDAC
CONTROL
CARBAR
CARBOS

treatments

MALATH
CARBOS

Figure 1. Shannon-Wiener diversity index (H) of natural enemies in rice fields Chiang Rai province, wet season 2021
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