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Useansnmvasanslasiuindanuauuns Meridarchis scyrodes Meyrick Tuasay
Efficacy of Insecticides for Controlling Fruit Boring Caterpillar,

Meridarchis scyrodes Meyrick on Rose Apple

nsne AnsneY deal ATAsnY 2w 1uilag’
WiANg 1YY 1SNy MUy Asduns Y nansua Yaydniln?
Korrakot Damrak” Sunyanee Srikachar’ Wanaporn Wongnikong”

Hataipat Jessadarom® Srijumnun Srijuntra Pruetthichat Punyawattoe?

Abstract

Rose apple Syzygium sp. is an economically important fruit of Thailand with a high potential as it is
produced for both domestic sales and exports. Fruit boring caterpillar, Meridarchis scyrodes Meyrick
(Lepidoptera: Carposinidae) is one of the main pests of rose apples in orchards, which it damages by
feeding on flowers and fruits. The caterpillar bores into the flower buds and causes shedding before the
fruits set. During the fruiting period, caterpillars have been observed to bore inside the fruits. As a result,
the affected fruits may drop off. Insecticides are the main strategy for pest control, even though there
are few insecticides registered for this crop, resulting in high cost, lack of insecticide resistance
management and reduced effectiveness of insecticide use. Moreover, fruit export consignments may
get contaminated with insect pests. Therefore, this research aimed to assess the efficacy of insecticides
to control fruit boring caterpillar, M. scyrodes Meyrick on rose apple. The research was conducted at
farmers’ orchards in Yai Phaeng sub-district, Bang Khonthi district, Samut Songkhram province in May 2019,
and Rang Phikun sub-district, Kamphaeng Saen district, Nakhon Pathom province during August and
September 2020. The experiments were arranged in randomized complete block design (RCB) with
four replicates consisting of five treatments including emamectin benzoate 1.92% EC, methoxyfenozide
24% SC, lambda-cyhalothrin 2.5% CS and diflubenzuron 25% WP at the dosage of 10 ml, 10 ml, 20 ml and
30 g per 20 litres of water, respectively and untreated. Experimental trials | and Il applied insecticides 2 and
3 times, respectively. The number of flowers and fruits damaged by fruit boring caterpillar and the number
of fruit boring caterpillars were counted before and at 3, 5 and 7 days after using the insecticides.
The phytotoxicity of plants caused by insecticides was also recorded. Then, the damaged fruit

percentages and number of caterpillars were analyzed statistically as well as the cost of using insecticides.
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The results showed that all insecticides were significantly effective in the control of fruit boring
caterpillar when compared with untreated treatment. The application costs of lambda-cyhalothrin
2.5% CS, emamectin benzoate 1.92% EC, methoxyfenozide 24% SC and diflubenzuron 25% WP were
2.28, 7.80, 9.00 and 15.30 baht/tree/application, respectively. All treatments showed no phytotoxic

symptoms were caused by each insecticide.
Keywords : fruit boring caterpillar, rose apple, insecticides
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YU Syzygium sp. Dunidsluwaliffddymiaasusivesussmdlne finnswanuiiesmunestsly
Usslnalazaiana1euseina wusuled (fruit boring caterpillar) Meridarchis scyrodes Meyrick (Lepidoptera:
Carposinidae) iudmgramdinuitviarenandasunluwlangn Tnedwhansfusaussadunengu il
ponsnouilaziona uazmmihaslusseznavgitlvinasranouwfuidld ludagiuasadfuugilwld
deafurndnvuouundluntasugniidruautios desaseduyuuazvdnnisuimsnusunuiiiussansam
o1aliifiuszAnsnmlunismunudnsivldivinfins wazdwalitinsAnluiuaudunuasiidioon Felddnwn
UszdvBnmussanstestuidammeuuadiusas] sidunslunuasignusmvesnumsnsd f.e1ouns o.U19Au7
aynsans il Tuieunguainu 2562 Uay ¢.59MNa a.muwnakay 2.uasUga lueudanay - fugey 2563
TRETUNLNIAABILUU Randomized Complete Block (RCB) &1 4 1 5 nsada M nssiSviuansidnusa
emamectin benzoate 1.92% EC, methoxyfenozide 24% SC, lambda-cyhalothrin 2.5% CS wag diflubenzuron
25% WP 8731 10, 10, 20 1adans wag 30 nfusieth 20 Ans Muddy warnssIIElaMians wameaed 1
913 2 A3 usswlamnansil 2 Wans 3 ads avadunesiaeuassumsuasieuliasuasnddldansd 3,
5 uay 7 Ju Yufinemsvesiivufitinainnsldans Jinsgsinanismeasaneada uazduimeldaioudas
350357l a1s wudn nssuISwuasidauNas lambda-cyhalothrin 2.5% CS, @15 emamectin benzoate
1.92% EC, @15 methoxyfenozide 24% SC wagas diflubenzuron 25% WP diUsz@ns analun1sd oy
fdmmouundluvay Inevnnssdsiuansidauias nuswaunenvionaseuiignyhansuazduiumusuuasd
failtinlunenvisenagau Wosniuandteg1sliiudAgvneatfAdunssuds lunuasimdnuwuas Ineddununis
Wuans 2.28, 7.80, 9.00 uaw 15.30 UW/Au/ASs uaeynnsnfiwuasidnuuadsmuanmufiviesium

AMAN : MuauLAg YUY astesiuidauua
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1w = v o o a I a a & ! a
gy WunilslunalifidAymarsugiavesussmalneg 1Ouideuuslnansaulnewaz s swd
aunsandaiedmielandulsemanazdeendnsuseina 1natianisaseanasudl 2555 - 2563 TUTHI
! [d ' ¥ o A a a ' ) '
nnsdseenTITuLadT 1,209 S1uum laeaausinauunsIag - weunad 2564 TUsunaunisdsesniduyan
fi4 22 druvm dusvmadarnddsy lawn Usemaiu gaans Buladide Fealus uauiy uazuaide
(Audmalulagansaumekarnsdeans duneuudansensamdvd, 2564) sumnusiinuasnsteulgnuinian
Ae Wugviunuduns deudgndulunaviminuasugy 51905 wazaynsains uenandu dnsugniu

UsgUseludamingdu o wu Unus il uviedamdn lunield wasnmawmile Wudu (nquusmsdngiiy, 2557)
agalsinnu Tunisudsvundnnulgméngiivnaneyiliadviate wagnisdudaguunndAgyfinuidn
anerandnvuluwlacan e mueuuas (fruit boring caterpillar) Meridarchis scyrodes Meyrick \uusasagly
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Susfu Lepidoptera 23 Carposinidae shuiiuseidufidenansfuauindn ffthneoum fidenslivunenuas
wawuy Wi nla Anduiuasiounas JUT9nans fawnAeud1adn awandng 0.1 Tadwns e1iuseunn
0.15 fiaduns nusuazAunonuazka annsndhaessuswussadunengy vilinensnoudiagfinma
wazdvinansluszesna vilvinaduneufianfuiedld vueudaiudeniglunenuazkaudfudreliifuda
naw 9 180 9 ilianysnuazaensis wawle dnueulidviuazaes 9 Tdvunung Adutudes 9 dlevueu
Tnifufifaunawd edunsonmmdnten szozvuswhatevy Tasnisvhansenaguuss 80 - 100% Anusisusng
8133 dthmna drdnduenduldes 4 muwwvdimaseutarddutudes 4 susenlusudiute sves
sinuslaiindeulm edvogluiudnusvana 2 wuiwng vieegldlulifimausglauduin fvemns Tiun
Y W31 LagHs wardadisialinudngsssuend (nesiguazdmiinen, 2542; nguuImsdngity, 2557)
N13ANYINTDIIIAVDINUBULAY M. scyrodes Meyrick laedayayraliazae (2562) wuin segenuau
angRNLATNAYLY NUUBULALTYINAENaDTY 21, 28, 35 uar 42 Tu lngnunisvinang 50, 80, 80 ay
100% AuE AU

dmsunisUeanuminvuoulad nasfguasdniinen (2539) wugiilildaisindauuas triazophos
40% EC 091 30 fiadanssier 20 B3 iiletaaturdavuouuadunms dewn nesfiquasdnine (2541) 16
feuusdldantesiusdavueuundlunnsnfisidiu @ ditubenzuron 25% WP 8m31 30 nusior 20 Fns
vi3e triazophos 40% EC $a31 30 fiadanssien 20 Ans Sedanabumuusthanstostusidanueuuadumme
yiauazdnsnientutusuusiilul 2553 (uiguasdainen, 2553) vl nesfiguazdniinen (2542) 1(5
LmvmmimwLmaamaﬂaaﬂuﬂwwuaul,l,miuﬁuuw fio methamidophos 60% SL 8731 30 uaaamsmam
20 A3 30 diflubenzuron 25% WP 6751 30 nusienn 20 Ans WuraFuunanen 1 afuastasnengu 1 ads
wazuvdafinng 2 - 3 ads aurienavun Tuvafinguuimsdngdis (2557) Wunshmstiasuidmmeouuady
iy Inglvldansidauiamiauazdnsifedtuivmuusilnidarsdesiumdanueuuadunnsilul 2541
Ao 19l4ans diftubenzuron 25% WP §ms1 30 ndasien 20 Ams wie triazophos 40% EC $ms1 30 fadansser
20 Bn3 Miutaaiuunenen 1 aduastanengu 1 ade uesriudaRaug 2-3 afs auvionanun Saduduugini
Usnguiaudanniuil

oglsfinnn msfivuouunadudngddyinudvhaneluvuy daduduidseendmiedwisussme

<
U Aa ¥

Tnslamedu wazandeyaiFesdngfivinlufuaudinums nud Snsudadioufinisiluvessasiaiiy
yuyfidsoon warlifinnsinwmansialiifivszansanlunsdosiuidamueuuasfiuinmnii 20 Jud
asaifuusiildegduiidwoules dwmasodunuuasndnnsuImsauiumuiiiussansam Taedeq
fnswuasindauauuugudsungunalanmsoongns enalifiuszavsnmlunismunudngfivldivingens
dwalifinsfinlufuaudununsfidiesn deu Fdlddnwmarnediidussansamumauny weldluns
dostuidailimnzauluanmau afuayunsdsosnvuy andymmsanlufududinees Ifnandniil
AnazUaendy wazannsailuldlunsuuusaenansduugihnsldansdestuidndagity tedieven
ausliiuinuasns fieatewuasiiialaseld

guUnsaluadsnIg

NIATEUUUAUAZIUNUNTTNARDY

sdunslundasugnansiitusviviindunivesnunsns 2 was uamnaesd 1 duagieuns s1ne
VA Jarinaynsasnsy lufeungunau 2562 wlaslaniduiuuenses ssevUan dxd wms uazuUamnaes
i 2 dwasefina Sunefunauay Smiaunsusy serinadoudanen - Augieu 2563 wasgniduuuy
anwls szazugn axd s Todurmfifiannugs 2 - 2.5 wns wasdidusiugudnansvomsema 3 - 4 Lns
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d1593M1358U 1N VBIMUBULASLUT B EEABNLASNADRY AIUN1TAUADNYSONATRY 12 nanuiana/uwladgey
A5IEBUNSNATETAAIINTOLINEUDILOULAS ?iﬂﬁ;gaﬁmEJaaﬂml"iLfJuLﬁmﬂau 7 1&n q Fmavieds
seusesizannuiduunaihtuasdthinnnnsuvemenvidenaluasenunde (Figure 1) ilanuaen
visonaseugnyhany 10% Ja5uriuansvnaeswnunsnisnng 4 senslisnsmiu 6 dng/du

TNUHUNITNNADILUU Randomized Complete Block (RCB) & 5 ns3ais 4 %1 (waseion) (4 Fu/an) 39
fingsu3s dedl

N34 1 Wuans emamectin benzoate 1.92% EC (ndu 6%) 8w 10 fiadanssiati 20 Ans

nssaAE7 2 wiuans methoxyfenozide 24% SC (ndu 18%) &ms 10 faddngwierh 20 Ans

N334 3 Wuans lambda-cyhalothrin 2.5% CS (sl 3A%) §091 20 Tadansser 20 Ans

N334 4 Wiuans diftubenzuron 25% WP (Rgal 15%) 8 30 niusiati 20 Ans (asiUFouiiion)

n951359 5 laiviuans

wlameaasd 1 wiuans 2 a3 uasuUamnaosi 2 viuans 3 ads

* mjumiﬁﬁmLmaqﬁﬁmaaﬁmLL*U'QGmJﬂalﬂmsaaﬂqw%‘maami (IRAC, 2020)
n1sUuTindayauazn1sAATILINANITNARDY

_ SuiindruuneniSenaseuiinunsiatsvesmiususasud s adulediduinmsvhansuazsuau
AUBULASTIT TR lauMsdu 12 nenvisena/uUadtos ATIINNYIENaSRUNBUNUANT 1 T Wagndanuans 3, 5
uaz 7 u thdeyailduinnesiavnsaia

- Juiinaulufivsions (phytotoxicity) wazsununsldansiuunaznssuis

Figure 1 Flower bud (A), flower (B) and young fruit (C) of rose apple damaged by fruit boring
caterpillar (C) and fruit boring caterpillar (D)

NANINARDILEIATA]

wawaaedil 1 fruagieuns sneunsauil Sminaymsasasy (nquniey 2562)

MyvhangvevLoLuAsTinenLazNASaY (Table 1) ApuuamIMAaes WUT1 NNNTRATHUMTANET8S
ViuoULAITIRBNLAYHATEU 52.08 - 64.58 Wedldud liflamuandnmieada

n¥swuansadail 19 5 uag 7 Fu nansnAsinummunishatsvemusuuasiinnuaznasauana
41.67 - 43.75 uag 16.67 - 29.17 Woslud musnu Uesninuazuanasegsiiteddymeaifnunssuisl
WUATTMUN ST YR IMUBLUASTIRBNLAYNABE 68.75 Wag 54.17 Wesidud audiiu laennnssuisi
WuasflauuanAiuneEda

wimuansadsi 2 ud 3,5 4ag 7 U WU 1{!ﬂﬂssﬁ%‘ﬁw'umiwumsﬁwmmawuauumﬁmaﬂLLaz
NADOUANAY 6.25 - 14.58, 4.17 - 14.58 waz 2.08 - 6.25 Wasidus mudsu desniiwasuanasegafiteddsy

v
(3

naadAtunssasldniuasBanunsvhanevemueuLAinenuazkasew 37.50, 60.42 uaz 39.58 wWasidud
muaiu taeynnssuisiniuansliianuuansneiuneata
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Table 1 Percent flowers and fruits damaged by fruit boring caterpillar, Meridarchis scyrodes Meyrick
on rose apple in treatments under field conditions at Yai Phaeng sub-district, Bang Khonthi

district, Samut Songkhram province, May 2019

Treatment Rate of % damaged by fruit boring caterpillar”
application Before Day after 1% application Day after 2" application
(g, ml/20 U spraying 3 5 7 3 5 7
of water)
1. emamectin benzoate 10 58.33 64.58 41.67a 1875a 1458 a 1458 a 6.25 a
1.92% EC
2. methoxyfenozide 10 64.58 64.58 41.67a 16.67 a 1458a 1042a 2.08a
249% SC
3. lambda-cyhalothrin 20 52.08 58.33 43.75a  29.17 a 833a 6.25 a 417 a
2.5% CS
4. diflubenzuron 30 54.17 66.67 41.67a 2292a 6.25a 417 a 2.08a
25% WP
5. untreated check - 64.58 66.67 68.75b 54.17b 37.50b  60.42b 39.58 b
CV (%) 21.6 9.8 15.8 45.8 63.3 50.1 116.5
R.E. (%) 67.2 68.1 78.2

¥ Means within a column followed by the same letters do not differ from one another significantly (P>0.05)
Average from 4 replications

IuIMUBLLAY (Table 2) ABunuaTNAABY WU NNNTIIITHUMUBLLAdlUABNLASNAEaY 0.19 - 0.33
fr/manNa liALLANA1N9ERA

wdanswuansASaR 1 uda 5 Su v;ﬂﬂiiaﬁ%ﬁWumiwwuauLmﬂumaﬂLLazmaa'au 0.02 - 0.08 #/ANNa
Weuniuazuandweg 1ildsdAyneadfnunssaisldnuans Fanuruouwag 0.33 §2/noNNa NEININUENT
Afedt 1 udn 7 Fu wudn nssdETiniuans emamectin benzoate 1.92% EC uaw lambda-cyhalothrin 2.5% CS
Tinunusuwadlunenuazuasou Tlunns19919ad A TunIIN3 57 Wuans methoxyfenozide 24% SC waz
diflubenzuron 25% WP anwunuouwaslunentazkagey 0.02 uay 0.04 §1/Aonna AMUEIRU witesnd
LLazLLmﬂm'wqaﬂwqﬁﬁaéﬂﬁ'ﬁymﬂaﬁﬁﬁ“‘uﬂiiﬁ%‘l@ivﬁumﬁquuauLL@N 0.08 fiy/man,Na

Table 2 Mean number of fruit boring caterpillar, Meridarchis scyrodes Meyrick in the treatments found

on rose apple at Yai Phaeng sub-district, Bang Khonthi district, Samut Songkhram province,

May 2019
Treatment Rate of Mean number of fruit boring caterpillar”
application Before Day after 1 application Day after 2" application
(g, ml20 U spraying 3 5 7 3 5 7
of water)
1. emamectin benzoate 10 0.19 0.13a 0.06 a 0.00 a 0.02 0.00 a 0.00 a
1.92% EC
2. methoxyfenozide 10 0.21 0.10 a 0.02 a 0.02 ab 0.00 0.00 a 0.00 a
24% SC
3. lambda-cyhalothrin 20 0.31 0.13 a 0.08 a 0.00 a 0.00 0.00 a 0.00 a
2.5% CS
4. diflubenzuron 30 0.33 0.17 a 0.02 a 0.04 ab 0.00 0.00 a 0.00 a
25% WP
5. untreated check - 0.25 052 b 0.33 b 0.08 b 0.04 0.08 b 0.13b
CV (%) 62.4 48.4 70.4 166.3 330.1 195.4 122.3
R.E. (%) 92.1 779 211.9

" Means within a column followed by the same letters do not differ from one another significantly (P>0.05)
Average from 4 replications
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dmiuansedadi 2 7 5 uaw 7 Tu nnsasTivuanslinumuouusdusenuazsaseu Tosntuazuandg
aﬂwqﬁﬁaéwﬁ’mmqaﬁﬁﬁunssu’iﬁhjWums?ﬁwmﬁmwuauum 0.08 waz 0.13 A/Aan,Ka

mMsveaeIamnani 1 Wul1 MsThaneTesmLeULANT nONUAENES BURUSIUIUILOUUAY YESNISNUENS
ASe 2 udh 3. 5 uay 7 u fmnuaenadediu Imﬂv!ﬂﬂisuﬁ%‘ﬁw'umswumiﬁwmamamuauumﬁmaﬂLLazmaa'au
anas wazlinunusuuns tesniuazunndneg ailfodWaynaadatunsnidslivuas lnennnssuisiviuans
luifimuusnanaiuneaiia

wamaaaafl 2 fuasnsiing Snefumsiay Sminuasugy @enau - fueneu 2563)

MyvhangveLoLUAsTineNLasNASEY (Table 3) ApumuamIMAaes WU NNNTTATHUMTANETBS
yuBULASTIRBNUATHATEU 58.3 - 68.75 Wedliud lalflrnuuansnamsadin

wdmiuansasen 17 3 Yu nssaafiviuans lambda-cyhalothrin 2.5% CS tag diflubenzuron 25% WP
WU SYaNEvRMUBULAITIRBNUALHABDY 58.42 WAy 56.25 Wedidud mudiy liusnsisvmaadfdunssis
finuans ernamectin benzoate 1.929% EC uas methoxyfenozide 24% SC Fanunsvarsveusuunsiinen
LATHABDU 62.50 Uay 64.58 WWasldun auaau watesnilazunnases1editdedAynsadfnunssuisl
Wua158aNUNTaIe U siuDULAsTinenLazHagey 77.08 Wesidud Tnennnssudsiiviuanslifiai
uanFNsTumM A ndsnsniuasi 5 wag 7 Ju nudn NansaEsTiviuansnunsinasvemusuLAsTinen
WATHABDU 56.25 - 58.33 Uay 54.17 - 56.25 Wesldun Upsninuazuanasesdidedifamsadniunssuds
laiviuans Semunmsvianegalu 89.59 way 89.59 wWedifusd sy

Table 3 Percent flowers and fruits damaged by fruit boring caterpillar, Meridarchis scyrodes Meyrick
on rose apple in treatments under field conditions at Rang Phikun sub-district, Kamphaeng Saen

district, Nakhon Pathom province, August - September 2020

Treatment Rate of % damaged by fruit boring caterpillar¥
application Before Day after Day after Day after
(g, ml20 L spraying 1%t application 2" application 39 application
of water) 3 5 7 3 5 7 3 5 7
1. emamectin benzoate 10 58.34 6250 ab 56.25 a 56.25 a 50.00 2 29.04b 20.83a 18.75a 1459 a 833 a
1.92% EC
2. methoxyfenozide 10 60.42  64.58 ab 58.33 a 54.17 a 4792 a 1874a 18.75a 16.67 a 1250 a 6.25 a
24% SC
3. lambda-cyhalothrin 20 60.42 58.42 a 58.33 a 56.25 a 43.75a 21.38 ab 20.84 a 14.59 2 10.42 a 4.17 a
2.5% CS
4. diflubenzuron 30 68.75 56.25a 56.25a56.25a 4375a 15.66a 20.84 a 16.67 a 1042 a 8.34 a
25% WP
5. untreated check - 60.42 77.08 b 89.59 b89.59 b 95.83 b 95.29 c 83.36 b 83.34 b 77.08 b77.09 b
CV (%) 31.3 17.2 24.5 8.6 16.8 19.4 34.3 195 404 392
R.E. (%) - - - - 378 1394 376 302  39.1 300

¥ Means within a column followed by the same letters do not differ from one another significantly (P>0.05)
Average from 4 replications

danuansnsedl 2 uda 3, 5 uax 7 Yu wud yANITIBANUEINUNTIAIsTe LB ULANTInENLAY
NaBaUanad 43.75 - 50.00, 15.66 - 29.04 waz 18.75 - 20.84 wasidus s ud1fu Uasninkaswaneaagiad
fodAmeadafunssuisliviuans JaunsihansvesusuLnsfinenuaznaseugs 9583, 95.29 uag 83.36
Wedidud mudeu Tnendaivansaded 2 ud 3 uay 7 Ju nssudainuashifmnuuansonseda Tuvaed
METHUENSASIT 2 ud 5 U Wudn nssHAETNUENS methoxyfenozide 24% SC way diflubenzuron 25% WP
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WUNISVNANSUDINUDULAIT ADNUASNAD DU 15.66 LAz 18.74 1Wasidus Liunns1aneanffunssudSanuans

[ aa

lambda-cyhalothrin 2.5% CS @ewunisviane 21.38 wWesidud uatiesniiazunnaseg1aiiteddyniead

v
(3

FUnsU3TTNUENT emamectin benzoate 1.92% EC Gewunmsiangvaanuauuns 29.04 1Weosidus

vimiuansAsei 3 uih 3,5 kag 7 U WU 1{!ﬂﬂssﬁ%‘ﬁw'umiwumsﬁwmsmawuauumﬁmaml,as
HaAnAY 14.59 - 18.75, 10.42 - 14.59 uag 4.17 - 8.33 WWasidud muanu tesnimwasunnased eiivedndey
eadAtunIsaslinuans Faumsvhanevemusuwssinenuasas ey 83.34, 77.08 uaz 77.09 Wasifus
amiady Tnennnssudsiviuans liflanuusndisfumnaada

IuIMUEULAY (Table 4) AeuviuasVnaas WUl YANssTsnunuaulaslunenuazragou 0.34 - 0.50
f/nenHa liANULANANED R

v muansren 1 ud 3, 5 wag 7 Yu wwuauum"lumaﬂuazmaa'auiuvmnssu%%‘ﬁﬂumiaﬁm’m 0.25-0.27,
0.23 - 0.29 uay 0.13 - 0.23 A/MBN NG MUAIRU Uesniuazuanaed ildsdAsatAnunssIAs i wuans
Fanurusuund 0.50, 0.62 uaz 0.67 F/AonKa AUAIN

v muansrSen 2 ud 3, 5 wag 7 Yu wwuauum"lumammzwaéau"luvmnssﬁ%‘ﬁﬂumiaﬁmu 0.13-0.23,
0.00 - 0.17 uaz 0.00 - 0.02 A/MBN NG MUAIRU UssniuazuanAed WilsdAsatAnunssIAs Il wuans
FanusiuaumueuLas 054, 0.91 uay 038 f/menna AUy Tnendwiuansasedl 2 uds 3 wag 7 Su wui
55038 A M uans Ul Auuans1ensad i Turaeiindsiuansasad 2 uda 7 Fu wuin nssuisinuans
diflubenzuron 25% WP lalnunusunasfinenuasnasou wazliunns1avnead fiunssuisanuas lambda-
cyhalothrin 2.5% CS iLag methoxyfenozide 24% SC FanunuoUwATi neNuaTHASaY 0.04 way 0.06 §i7/A0N,NA
ANy witesnIuazuanaegived A yvneedAtunssuisainiuas emamectin benzoate 1.92% EC
Fenunuouwns 0.17 /menua

Table 4 Mean number of fruit boring caterpillar, Meridarchis scyrodes Meyrick in treatments found
on rose apple at Rang Phikun sub-district, Kamphaeng Saen district, Nakhon Pathom province,
August - September 2020

Treatment Rate of % damaged by fruit boring caterpillar”
application Before Day after Day after Day after
(g, m20 U spraying 1% application 2" application 3 application
of water) 3 5 7 3 5 7 3 5 7
1. emamectin benzoate 10 0.40 0.27a 0.27a 0.17 a 0.23a 0.17b 0.00a 0.02a 0.02a 0.02a
1.92% EC
2. methoxyfenozide 10 034 025a 0.25a 0.23a 0.21a 0.06 ab 0.02 a 0.02a 0.02a 0.02a
249% SC
3. lambda-cyhalothrin 20 046 0.25a 0.23a 0.13a 0.15a 0.04 ab 0.02a 0.02 a 0.00a 0.00 a
2.5% CS
4. diflubenzuron 30 0.50 0.27a 029 a 0.15a 0.13a 0.00a 0.00a 0.00a 0.00a 0.02 a
25% WP
5. untreated check - 048 0.50b 0.62b 0.67 b 0.54b 091c 0.38b 0.40b 048 b 0.48 b
CV (%) 24.4 351 286 249 70.5 489 935 91.8 60.5 493
R.E. (%) - - - - 214 214 298 99.0 824 384

¥ Means within a column followed by the same letters do not differ from one another significantly (P>0.05)
Average from 4 replications
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deiuansndedl 3 wd 3, 5 uar 7 Yu wuh ynsaAsTinuasUTueuLAsluneNLATHAT DU BN
91171 0.00 - 0.02, 0.00 - 0.02 waz 0.00 - 0.02 AY/ABNNA FINAIFU UpsNIazUANA e STBd R ISEANY
nsaAflaiviuans Fanudruaumueunns 0.40, 0.48 uag 0.48 fa/non,Na ANEFU YANTTUITANILANSlT
AULANANAUNNIEDR

mMaveaedunlamaassil 2 wuin MaaevemusULANTineNLATNATEURUTILALMDUUAS YAINS
wuansnse 3 ud 3, 5 uaw 7 Ju danuaenndesiy nennnsaAsiuasnunshaevemuouunsiinen
uarNagaUanad uarnunuoulaslunenlazNasaulssNInaudslinulay dosniuazuans1eeg1eitudfay
ynaadAtunssislaiviuens Tneynnssisivuanshifiasruunndnsiunseda o sa1nmsdanangAnssunis
dhaevemueuuadlutsonguvessa wuih luuseendinunsianedwlngliwudmusuunseganely
oriflosnanmenguiivuinidn nueudseyluszeriidesmsenaiiewamnmseiyidulni aadeudioan
widsemafnludumdsemslmlindides Wevuoulafufiavazeonanuauasitdnudluiu ieldlulsd
Srvauegeu 9 Taudu auiinguuimsdngiia (2557) uay dyandiuazane (2562) el Ssoraduav
Tiwumadvhanerenguldvisdenerluunme Tasfiondsanunielimunueuunsegnelu

Fefinnsanyszansamansteafidanuouuadlusuy wudwh 2 uameassdenndesiu fo ans
emamectin benzoate 1.92% EC §a51 10 fiadansseyn 20 ans @13 methoxyfenozide 24% SC 9%31 10
fadanssierh 20 ans a1 lambda-cyhalothrin 2.5% CS 90191 fiadanssiotn 20 ans wazens diftubenzuron
25% WP $a31 30 n¥ustern 20 Ans duszAnsamAlunisdeaturravuouunslugan Tnsans emamectin
benzoate 1.92% EC (ndy 6) dnoglunguansindififinalnoangrifissuuiszamuarszuunduiilovosuuas
(nerve and muscle action) lnga1sagnseAuMaiteanaaslsn LAnn1sUnvIINsaINIERaUszaminlins

& 1

danszualszananas MLLawineIN1TouNIAkaENYANUDINIS mﬁ%’ma&ﬂumjuﬂaa Avermectins,
Milbemycins (IRAC, 2020) @slga1nn1suenansiinainnisu’ nvesdunsgludu Streptomyces avermitilis
asnauifvseansamlunisidamdsluaznuouiidoviai 1 farudufivindedngssausfnay
Aunnaou LLazL‘f]uﬂzjmmiﬁﬁwﬁ’iyﬁﬁﬂﬂwmﬁﬁ]wsmﬂi’flumﬁ@msﬁ’mgﬁmuumammu (IPM) (Ishaaya et al., 2002)

d1m3uas methoxyfenozide 24% SC (ngu 18) dneglunguansiaiiiidnalnesngvisenszuiunis
WYL AULNYBIUIAY (growth and development targets) dnagluansnaueog Diacylhydrazines (IRAC, 2020)
asnquiandlusununssuiunseenasuresusuilide fussAvEnmaadlovuoufiudlu arsazoengns
wileusosluu ecdysone Fadusesluuiinseduliusasdimaasyidulauaznsedulindsdiainnisasnasy
wazaziinnisaanasunaeaanauneluiian ueniini dellnuautfvaemdalald Snifedaduansd
Uaonseseddiiinsunudaasdivslonisu 5| A28 (Carlson et al., 2001)

dens lambda-cyhalothrin 2.5% CS (ngu 3A) dmeglunguansindifisinalnesngriiissuuuszamuas
spuUndslieveuas (nerve and muscle action) s?fﬂmsﬁﬁml,uaﬂﬁaaﬂqwéﬁ’uLﬂmuwmmﬁ fineengnsisa
noaglumangudes Pyrethroids, Pyrethrins ansnguilasidlusuniumuaugavededon lnsmadates
lgseuliviliiAanisnsegd uuniiuly warluviensdlenaiianisgaduvesduuszam (RAC, 2020) @13
Pyrethroids T¥ag1aunsvanglunisaiuauuuasdnsivlunisinuns arsisaay wazluduieu lnelu

nanwnsansiitunlitostuidauasdngfissmanmis d uaznusuiide Womadgiuuaszenn
gudsuniunsthnszuadssamaslulifud vilvingafueims qaideniseuaund e iineins
é’mwmmzmﬂ’luﬁqm (He et al., 2008)

a13 diflubenzuron 25% WP (ngu 15) meglunguansiadififinalnesngrisenszuiunisiadauivle
vesuaas Tnedudamsdaaszsilaiu (chitin) (IRAC, 2020) Mdusrlsyneudfyuedasiasavemdedd
yesuuad i ssumumaesyivlalussezueuiifosaenasuiiloiingssozdnld vilvivuouasnasiu
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lslanysaiuazaelufian arsnquiinedlundudos Benzoylurea Fadunguansiidausasiiinininluldeds
unsmanglunsinnisdngfivuuunausay (PM) wazn1sdnnisnisdumuansmidauaas (RM) tiesanni
aradufiuidledndidosgnieunuaziuasiavi (Sun et al,, 2015)

dmiunansynuvesEnsnaesiTseRuLY WUl yanssIsTINuasdauias leliiAnedufiv
(phytotoxicity) fiafuws 7 2 ulamnaes dauﬁunumwavﬁuawsﬁﬁmLL:umﬁﬁmmmaauﬂszﬁw%mwﬂaqﬁ’u
fdnmueuuadlumsmduiaugs 2 - 2.5 wns uaziinseiuniiaszana 3 - 4 was leldsasmiu 6 ans/du
WU ansidauaisiununsTiLasenfian Ae a3 lambda-cyhalothrin 2.5% CS fifununsyiuans 2.28
UW/f/Ase T0%a% Ao a3 emamectin benzoate 1.92% EC waw methoxyfenozide 24% SC fifununs
Wiuans 7.80 uag 9.00 UI/F/ads auddu waransTilidunumstiuatunsiianfio diflubenzuron 25% WP
fefuyunswuans 1530 uw/du/eds (Table 5)

Table 5 Average cost of insecticides per plant in treatments for controlling fruit boring caterpillar,

Meridarchis scyrodes Meyrick on rose apple

Insecticide Package Cost/unitV Rate of Cost Cost
(g, ml) (Baht) application/ (Baht/20 | (Baht/tree?)
20 | of water  of water)

emamectin benzoate 1.92% EC 250 650 10 26 7.80
methoxyfenozide 24% SC 250 750 10 30 9.00
lambda-cyhalothrin 2.5% CS 1,000 380 20 7.6 2.28
diflubenzuron 25% WP 500 850 30 51 15.30

¥ price in May 2019
Z Spray volume : 6 liters/tree (Hight 2-2.5 m/@ 3-4 m)

dsunannsnaaeuazAugiin
msnegeuUsEansameansdasiuidnnueuuadluyuy wuii a1 lambda-cyhalothrin 2.5% CS 91
20 fiaddnseoun 20 m3 @13 emamectin benzoate 1.92% EC 8031 10 faddnssoun 20 Ans a3
methoxyfenozide 24% SC 8n51 10 faaanssiath 20 ans wavans diflubenzuron 25% WP §ms1 30 n3use
1 20 805 fusganSamalunisdesiumdanueunadduyuy uazdauyunisidans 2.28, 7.80, 9.00 uax
15.30 vin/diu/ass Tnsansrndnunamnadnliiduivdesumusy esnrueuuaadwharedausivansu
unsnen IuilssmenguuaLELAnHG SemaumstdnuuadiiussAvBnm fusnmEuRanenaulsiomason
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nsdnn1sansgitutastunstasiumdamaglwin Scirtothrips dorsalis Hood Tunnatumas
Insecticide Management for Controlling Chilli Thrips,

Scirtothrips dorsalis Hood in Bunchy Rose

o ¢ Ao 1/ a ¢ o 1/ v £ aa ) 1/
AIIUTTY AFAUNIN E‘jﬂi']ﬂ'] 'sjﬂﬂﬁqﬂﬁllﬂ W ‘W‘V@Q dUANG AINARIUUY

Srijumnun Srijuntra’ Suprada Sukonthabhirom na Pattalung” Somsak Siriphontangmun?

Abstract

Rose production has encountered insecticide resistance problem in chilli thrips, Scirtothrips
dorsalis Hood. Insecticide rotation is the management method that can reduce this problem. The
experiments were conducted to find proper insecticide rotation pattern by using insecticides from different
mode of action for controlling chilli thrips in rose. The experiment was to evaluate four insecticide rotation
patterns which efficacious insecticides; spinetoram 12% SC (Group 5), cyantraniliprole 10% OD (Group 28),
chlorfenapyr 10% SC (Group 13), cyantraniliprole 10% OD (Group 28), fipronil 5% SC (Group 2), emamectin
benzoate 1.92% EC, abamectin 1.8% EC (Group 6), lambda-cyhalothrin 2.5% CS (Group 3) and dichlorvos
50% EC (Group 1); were sequentially sprayed in different rotation patterns compared with farmer’s
spraying pattern and untreated control. This experiment was carried out at farmer’s orchard in Mueang
Nakhon Pathom district, Nakhon Pathom province; during February - April 2019 and January - February
2020. The results revealed that the rotation spraying pattern, spinetoram 1 time -- dichlorvos 1 time
-- lambda-cyhalothrin 3 times -- fipronil 3 times, in every 15-day interval of thrips life cycle was the
most suitable rotation spraying pattern because this pattern can control thrips numbers as low as
0.58 - 5.86 and 0.35 - 2.03 insects/shoot in year 2019 and 2020 respectively which was significantly lower
than that of farmer’s spraying pattern which can control thrips number as 1.96 - 10.02 and 0.45 - 2.40
insects/shoot in year 2019 and 2010 respectively. The spraying cost for insecticide rotation pattern per
cycle was 391.00 Baht/time/Rai. The insecticide rotation pattern obtained was proper for recormmendation

to reduce insecticide resistance problem in chilli thrips damaging roses.
Keywords : chilli thrips, chemical control, insecticide resistance, rose production

UnAnge
mssAsnuaUiinUszautmmeiuusea ssiusadlumdslgn Scirtothrips dorsalis Hood 15l
assusasuumuisuduisnisdamsfiandgmaananls Seinsmeasafiomsuuuunisldansaiuuag
Tnsnsmuidsungunalnniseengitiiedestufamasndnlunaruiivangay lnevaaeusUuuunis
T¥aseiuuadlaenisuyuisungunalnniseongniinaisaituuas Ifun spinetoram 12% SC (g 5)
cyantraniliprole 10% OD (nau 28), chlorfenapyr 10% SC (ngy 13), cyantraniliprole 10% OD (naul 28),
fipronil 5% SC (ﬂaq':u 2), emamectin benzoate 1.92% EC, abamectin 1.8% EC (ﬂaq':u 6) lambda-cyhalothrin

Y nguuimsdagiy deinddedimnunnisersnuiity nsudvinisinuas nganne 10900
¥ Plant Pest Management Research Group, Plant Protection Research and Development Office, Department of Agriculture, Bangkok
10900
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2.5% CS (ngu 3) wag dichlorvos 50% EC (nga 1) lu 4 JUwuv wWiguimeuiunisnuansaalsinunsnsuas
nsliviuans dudunisiuvasnmaiuniseaunsning sunoifiesuasugy Smiauasusy sevinafou
NUAINUS - LUWIBU 2562 LAZFIDUUNTIAYL - NUATNUS 2563 WU JULUUMITNUAISLUUNYWILY ABNS
WUaT spinetoram 1 %1 waz dichlorvos 1 At muse lambda-cyhalothrin 3 A% mudae fipronil 3 a%q
ynsevaTtinmasii 15 u Bugluuuiidfiananunsamuausuumdslwlvdsedus 058 - 5.86 oy
0.35 - 2.03 A/ven Tul 2562 wag 2563 MUAINU LANF190E 1 TBEAY N NERANUNTINIBNITWUAITVD
\nuAsNTANINTIATUANSIIILIAE LI 1.96 - 10.02 WAy 0.45 - 240 f/san Tull 2562 way 2563 ARy
Tnefifununisvuasuuungudou 391.00 vin/ede/ls susuumsnuaswuusuildtmnzandiasls
wurthifieantgmanudumilundslwiniviianslugmain

awan : indelnnsn nstesiumdnlagansiad AmNuFIUUENTHWIAY NSHEANTAIY

A1t
vaumadunmauiifivuianenidn finsugnnanaudslulunnianas 1wy wumy3 uasUgy aynsanas
13 qnIsniyd 81evies Teum wandnieuimundadigranlinenunanesainudaresnszateselun
Uspina nranuidufisAdusasdngyiaeinmnevanssiia W sueunsesfvion vusuwawaneine sl
Franvay Asves ndsgeu musunssyin vueulaen wagvuawatzdRunu dsliiinuashang
qﬁmuﬁ 7 %ile laun Scirtothrips dorsalis Hood Frankliniella occidentalis Pergande Frankliniella schultzei
Trybom Microcephalothrips abdominalis Crawford Thrips coloratus Schmutz Thrips hawaiiensis (Morgan)
Thrips palmi Kamy wag Thrips tabaci Lindeman (fasfe, 2538) uwiwinfid ey fevin S. dorsalis Fsny
avhasifisssiaidealuiiuiiugnaraiunianans uasnussuialuusssmaenial inwnsnsienldans
duaslunsiostuida uenandudmuiianssuuasiithunnaaeulssdniamnsdestufdamasll
n&a Neonicotenoid (n@s 4A) Avermectin (n@sl 6) Organophosphates (Nqy 1B) drwlngfiuseansaanen
Tumstlosturdamasln o1vvsdesnamndlnlddnsiauhlifunudearssuuamanenga
é’uLﬁaqmmﬂwqﬁﬂisumivﬁumsmaqLﬂwmﬂﬂuu@iammmﬂqﬂ (ASNUTTILBTAME, 2557) MBI ASTTUTTILAY
Ay (2562n) IdmpaouassusRwENTEENgunalnnTeangs AiuszAvEnmAlumsastuidamaslunn
Tunmanumas wudh @13 spinetoram 12% SC $a31 10 wag 20 Hadanssati 20 3ns (gufl 5) TuszAvBamA
Tunstlestuismndslnle 70 - 85% wu 10 - 12 Yu s cyantraniliprole 10% OD 8731 40 fadanssierh
20 An3 (nguil 28) SuszAnsnmalunstoafuridamaslld 70 - 85% u1u 5 - 10 Fu @13 chlorfenapyr
10% SC 8ns1 30 fadAnssot 20 Ans (nguil 13) fuszAnsamilunisdestufdamaelals 70 - 85%
w1 5 - 7 u a3 fipronil 5% SC 8931 30 SeAAAsHEN1 20 An3 (N 2) fusyAvEnmAlumstestudnmasiy
161 70 - 80% wu 5 - 10 Tu
Fmsldasuuumuisungunalnnseengusidulsnsiivszauanudiialunsufdamdnsg i
sumuluvateUseing 1w seawsids daduaun wazanigawsni Wusdu (Zhao et al., 2006; Vickers et al.,
2001; Cameron and Walker, 2005) mmsaammﬂ%ﬁﬁﬁmﬁ’mgﬁmﬁummﬁﬁL“f]u ANTUNIIBAINATT
Juidouresnsluanimuedon dmalsifunuanmsldasluaenas mndinsdaaiuaraisamudlade
Jaymanudnumu uasmsldansuuunuisuiigndesnamaninnsliiuinunsnsgugnnmatu avdawals
AYNINTANLITONBANVANUTTUIIN AW WazanesgIUEIIN Ty
msneaestii ingUsrasiilenisnistanislasnmavyudoumssinuadifszavinm dwmivanuiina
wiglflunuarundlioglussiusi uaranunsnavaonisadsauiumusely
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MURUAINAGOILUY RCB T 4 €1 6 n35as dell

n35u357 1 nﬂsammiﬂ?ﬁmwgﬂw 50UT 1 Wuans spinetoram 129% SC 8091 20 SiadAnsson 20 Ans
(Pl 5) 1 Ada (10 $u) ausae fipronil 5% SC $a31 30 fadansien 20 Ans (M 2) 1 Ada (5 ) s0Udl 2 viuans
chlorfenapyr 10% SC 9931 30 ﬁaaamﬁiaﬁﬂ 20 393 (ﬂa':u 13) 2 A4 W 7 3W) 30Ufl 3 Wuans cyantraniliprole
10% OD 8951 40 findansstoth 20 Ans (ﬂam 28) 2 A3 (Mn 7 )

ﬂi‘iﬁJ’JS‘VI 2 YN50UATTIA 50UT 1 WaT spinetoram 12% SC 9931 20 uaaammam 20 &ns
(nau 5) 1 A%3 (10 ) A dichlorvos 50% EC 8051 30 Sadanssiati 20 Ans (nau 1)1 ada (5 $u)
s0Ufl 2 Wiuans emamectin benzoate 1.92% EC §091 20 fadanssier 20 Ans (g 6) 1 A%1 (10 ) sade
lambda-cyhalothrin 2.5% CS 8§31 40 fiadanseetin 20 ans (ndw 3) 1 A3 (5 Yu) 50Ul 3 viuans cyantraniliprole
10% OD §n31 40 findanssati1 20 Ans (ngu 28) 1 A33 (10 $u) mudae fipronil 5% SC 091 30 Tadans
siorn 20 Ans (nqu 2) 1 nss (5 fu)

nsIEd 3 ynseursasiinaaslil ufl 1 Wuas spinetoram 12% SC §n91 20 faddnssiati 20 s
(e 5) 1 A9 (10 F) sasae lambda-cyhalothrin 2.5% CS 801 40 fiadansreri 20 Ans (ngu 3) 1 Ada (5 )
soufl 2 Wiuans fipronil 5% SC §a31 30 Haddnssioun 20 Ans (ngu 2) 2 AFs (0 7 Tw) s0U7 3 Wuans
abamectin 1.8% EC $a11 50 fiadansseti 20 Ans (ngu 6) 3 ads (A 5 Tu)

n33uAEH 4 ynsevaesTinmAslv seufl 1 viuans spinetoram 129% SC 801 10 fadansier 20 A
(ngw 5) 1 A% (10 $u) mude dichlorvos 50% EC 091 30 Tadamssati 20 A (g 1) 1 Ass (5 $u) 30U 2
9123 lambda-cyhalothrin 2.5% CS §a131 40 Haddnssiarn 20 &ms (ew 3) 3 Ass (MA5 Tu) soudl 3 Wuans
fipronil 5% SC $a71 30 fiadAnareti 20 Ans (g 2) 3 A%s (A 5 Tu)

n35uAET 5 AuansvenunIng (nn 5 U WUAIEIHEN buprofezin abamectin 1.8% EC uag
imidacloprid 10% SL 8¢5 10 Jaddns + 30 Jaaans + 20 fadamssiori 20 Ans musansHaY fipronil 5% SC
pyridaben 20 %SC 9%31 10 fiaddnT + 15 nSustotn 20 Ans ALEE spinetoram 12 % SC 80191 5 4adansse
41 20 &)

53357 6 laiviuans (untreated)

siunsluwasmuauilinandouds Tneuvsiuiifuasossun 15 maauns Suihnswuans
shusaadionvatusenaen waznuwdgliads 2 - 3 #/ven aiauoauwlas TngldSasmiu 120 - 140 dns/ls
Tnensmsnumas s eunaziufufonnsendeusiuiu 10 sondeutasdes uazdudnnenszes
499370 S92 10 Aen/ulastos Tuntus AU INATTIn neuviuans wasndaniuans 5, 10, 15, 20,
25, 30, 35, 40, 45 uay 50 U ﬁw%’agaﬁlﬁlﬂimwﬁwaﬁﬁ pnsiuiiwsandaelyl (phytotoxicity)
Wiguieusuyunsldans

nsnaaesianiunisiiuteya MuUainnaiunad 91uau 2 wlasidnnelies Sminuasugy sening
ABUNUATUS - W1IBU 2562 WABLABULNTIAY - NUATUS 2563

HaN1MAABILAL IO
Uszdndnmlunistosiuiidamdslnnin
wdasil 1 Suneiiles Savdaunsugu (quamius - fuim 2562) (Table 1)
ReunumIvIIdsungunalnnseengysnwNTIIAs w1 nsaAsisuumdsin 9.45 - 11.00 f/sen
HAUUANAIUNSEDA
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aa

VI INUANTANNTINITIOUN 1 71 5, 10 wag 15 Fu wudi ngunssaidsnnuasnumasl 5.63 - 6.99,

o w

2.80 - 4.45 uay 0.54 - 1.56 A/¥en AUAIPU UesniuazuanagegsltudAynadnnunssaislunuans
Fewundglyl 10.02, 9.92 uay 6.80 F/von mruddy WaFeufisusswinngunssisviuamsuuumsuiou
funsaAinuasrennunang wuii 7 5 Tu nqunssidsriumsuuunudsus nulsssnaoaeln 5.63 - 6.99
d/pon lifimnuuansnensadAtunssaiswumsrennuaansdmumasin 6.29 da/ven uwindsmiud 10
way 15 YU ngunssuisvuasuuuvyuious wuussrnand el 2.80 - 331 uay 0.54 - 0.68 #2/8an
AIUAIRY ﬁaaﬂ’jwLLazLLG}ﬂﬁhqaﬂﬂqﬁﬁﬂﬁﬂﬁ’igmﬂaﬁﬁﬁ"uﬂssu"“J%'WumwaqLﬂwmﬂss?quuLwé'ysﬂ,w 4.45 way
1.56 $/800 ANAIAY

ydeiuansnunsauds seufl 2 7 20, 25 ua 30 Fu nud ngunsARINLANSIUIALT 0.42 - 1.16,
0.37 - 1.39 uag 0.39 - 0.80 f/80M ANANU Uouniwazlang19eg 1ty Ay @t Adunssuis lunuans
Fanunasl 5.89, 3.47 wag 4.54 f2/vam AwdRy WoiUSsuifisungunssiBruaswuunuioun
funsaAsuasveanuasns wuin 7 20 uay 25 Yu nqunsssriuasuUU I Bun fseAvsamlunis
uANUTIanEs IR wumdeln 0.42 - 0.76 wag 0.37 - 0.60 F1/san AudRy YesniuazuAng
DY 190 HBdAYNIAE AN UNTTUITWUANTVDUNBATAT Fenudagln 1.16 uay 1.39 §2/son Auau ue
sdsaniud 30 fu NANNTTUITHUATUUUMY W I U wunasl 039 - 0.74 ¢/von laiflaruusndianis
affunssiBniuansvonnuaing Tmumisln 0.80 f/sen

Table 1 Efficacy of insecticide rotation patterns for controlling chilli thrips, Scirtothrips dorsalis Hood in
rose orchard, Mueang Nakhon Pathom district, Nakhon Pathom province, February - April 2019

Rate of Average No. of thrips / inflorescences
Treatment a(mpplifj';igr: Before After the first spraying (days)
g m app. 5 10 15 20 25 30 35 40 45 50
of water)
. spinetoram - fipronil / 20-30/ 11.00bY 563a 357b 059a 062a 037a 039a 200a lllab 1.14a 186a
chlorfenapyr - chlorfenapyr /30 - 30/
cyantraniliprole - 40 - 40

cyantraniliprole
. spinetoram - dichlorvos / 20-30/ 9.80ab 634a 33lab 054a 042a 060a 068a 21l1a 142bc 1.00a 1.26a
emamectin benzoate - 20-40/

lambda-cyhalothrin / 40 - 30

cyantraniliprole - fipronil

lll. spinetoram- 20-40/ 948ab 699a 280a 068a 062a 039a 054a 18ta 087a 119a 173a
lambda-cyhalothrin / 30-30/

fipronil - fipronil / abamectin 50 - 50 - 50

- abamectin - abamectin

IV. spinetoram - dichlorvos / 20-30/  9.45a 586a 324ab 065a 076a 057a 074a 226a 1ld4dbc 168ab 126a
lambda-cyhalothrin - 40-40-40/

lambda-cyhalothrin - 30-30-30

lambda-cyhalothrin /

fipronil - fipronil - fipronil

Farmer practice - 988ab 629a 445c 156b 1.16b 139b 080a 329b 172c 21lb 19%a
Untreated - 9.48ab 1002b 992d 6.80c 589c 347c 454b 550c 683d 423c 452b
CV (%) 10.9 14.3 134 283 166 253 238 16.9 19.1 316 223
RE. (% - 1073 871 85.5 832 826 889 845 292 158 440
All rotation patterns ns * o ** ** ns o * * ns
VS Farmer practice

Untreated VS treatment ** ** ** ** ** ** ** ** ** **

¥In a column, means followed by a common letter are not significantly different at the 5% level by DMRT
Z Relative efficiency

* indicates statistical difference by F-Test (p<0.05)

** indicates highly statistical difference by F-Test (p<0.01)

ns indicates non-significance by F-Test (p>0.05)
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ydeiuansnunssuds seufl 3 7 35, 40 uax 45 Fu wud ngunsARINLANsIUIALTW 1.84 - 3.29,
0.87 - 1.72 uaz 1.00 - 2.11 #/wen mua1sU UesninuazunnangegsitudAyneadfnunssaislunuans
Fewumdslul 550, 6.83 uaz 4.23 F/von MUy WeilTeuisuszinangunssiiwua LU By
funsTIBwuANTYeNNYAINT WUT 71 35, 40 way 45 Tu nauNTTARTIMUASLUUTTEuY SUsEAvEam
iumimmw%mmwgdwm 1.84 - 2.26, 0.87 - 1.44 uag 1.00 - 1.68 f7/88A AINANU UYNILANA
aamﬁﬁaéf’]ﬁ’agmaaﬁﬁﬁ’umaﬁ%ﬂumsﬁuaaLﬂwmﬂssﬁawmwgalw 3.29, 1.72 Wag 2.11 A2/890 AIUaINU

EMuANTANLNTIAST 50 Fu nu ndunssAsinumanusundswlusedusi 1.26 - 1.96 d/een
Fooniwazuanaseseiitudfyneadatunssudslivuansdmumasi 4.52 d/sen dewSouieu
FENINNGUNTTUITUUATUUUNYUIEU AUNTIUITNUAITVDUNYATNT WUIINTTUITHUATUUUMY WU
wunaelul 1.26 - 1.86 #/ven laiusnsstunsaiitunssisnuamsvoanuasnsdanumasiil 1.96 d/een

wlasdl 2 Sunewlos Smiaunsuga (insiaL - nuATS 2563) (Table 2)

RewnumsvuisungunalnnseenaysMLnTIAs nu nnnsnAisunasiil 5.13 - 5.38 f/en
Lifienuunnsineiuniaaia

ssnsniuansmuNTTAsIeudl 17 5, 10 way 15 Tu wud1 nqunssuAsfiwuaswumAslsl 0.23 - 0.45,
0.85 - 1.53 uay 1.58 - 2.03 @/880 AIUAINU UenIuaruana19eg19dtodAgynsedfnunssuis linuans
Fawuwndslw 4.0, 3.53 waw 3.70 F/ven muddu WaFsufeusewinangunssaisniuasuuumuieu
funssuiBviuasvennunans wudn 7 5 Su nqunssisruasuuumudsus wulssrnandsli 0.23 - 0.45
f/pen liflenuuaniansadRtunsnisiumsvennunsnstmumasl 0.45 §/en uivdsniud 10 Tu
nauNssATALAsLUUIWBY nudssrnandell 0.85 - 0.95 #/sen audy deniuazuandng
ognafideddgmeaiftunsnisuamsennunsnsdavumasin 1,53 §1/von Tnensaiswumsuuumuious
spinetoram 12 % SC 1 A% (10 Fu) mudae lambda-cyhalothrin 2.5% CS §hs1 40 fiadansaiont 20 ans 1
a1 (5 fu) wuindelaiviosiian 0.85 da/ven 7 15 Fu wuiruaundslifiutunnnssads Tnengunssis
wuasuUUTEIIBuT wulszenawdslil 158 - 2.03 d/sen leifimnuuandneneaditunssisiuasves
inunInsdemumdsil 1.90 fa/von

VEIMUENIAINNTIIAS SOUT 2 1 20, 25 wag 30 Yu WU mjumsuﬁ%ﬁﬂumiwmwgalw 0.48 - 0.90,
0.38 - 0.75 WAz 0.30 - 2.23 §/gen MU Tosniuavuandeseiifoddmedntunssuisinueans Famu
wiAsl 4.40, 4.23 uax 4.43 fa/won Muddy eFeufisungunssdiwumsuuungudeu funssds
siuETIRNNAINT WU 7 20 uaw 25 Tu ndunsaABrum UL Eu wumEsli 0.5 - 0.90 waw 038 - 0.75
fia/pen Mgy laiflanuusndneneadftunssiiniumstennunang Savumdslnl 048 uag 0.70 #/von
LU windanntudl 30 Yu naunsTuIiriuasuuURyIBu numdsl 0.30 - 1.15 #/sen tesni
LaZUANA1DE NN T AYNIERAAUNITUITNUAITVOUAYATNT Fowuwdglnl 2.23 fa/een

sdsiuansnunssuds seufl 3 7 35, 40 uaz 45 Fu wud ngunsARTINLANSIUIALT 0.55 - 1.75,
0.53 - 1.50 way 0.18 - 1.18 #1/wan AmuaRu Ussnilwaziana e sdtedAynisadfnunssuislanuans
Fawuwdelyl .13, 4.25 uay 3.93 dv/ven mud iy WaFeuifisungunssiBviuamswuunguidous funssds
yiaYRUAYATAT WU 71 35, 40 uay 45 Tu ngunIBATHUamILUIUBUY usEAnBammlunisaiuay
Usinaunallas wumasll 0.55 - 0.93, 0.53 - 0.75 way 0.05 - 0.35 §/69a ANNAIFU tosniuay
WANENOY WHTE AN NEDANUAUNTTUITWUAITVDINBATNT Fenumasly 1.75, 1.50 waz 1.18 §i/890

ANUAIAU
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VHINUAITINUNTTHITN 50 TU nudn Ngunssadsnnuansnudwumaslnluseaudn 0.53 - 2.40 f/gen

v o w a o

v ! 1 1 a adl [ = dy v Y a a
u@EJﬂ'J'1LLﬁBLLWﬂG]'NEJEJ'NSJ‘HEJﬁ’]ﬂQJJ‘VI’NE‘?OG]ﬂ‘UﬂiiﬂJ’JﬁliIWUﬁ'ﬁ"?NW‘ULWﬁEJVL‘W 4.53 p1/gan WalUsyuLngy

a v

FEMINNGUATINITNUATUUUMLUAEUE AUNTINTTNUAITVUNYATNT NUIINGUNTTUITNUENTWUUNY WU
Usgansnmlunisaruaudsunaundslnlas wumdeliies 0.53 - 1.05 dv/een doaniuasunnsieegi

v o w a

a o aa |1 d! dgj U
Hod A anANuNIIUITNUENSTRLNEASNSTINUNALL 2.40 §3/880

<

) N d)}

Table 2 Efficacy of insecticide rotation patterns for controlling chilli thrips, Scirtothrips dorsalis Hood in rose

orchard, Mueang Nakhon Pathom district, Nakhon Pathom province, January - February 2020

Rate of Average No. of thrips / inflorescences
Treatment ?gprifjggr: Before After the first spraying (days)
of water) 2PP- 5 10 15 20 25 30 35 40 45 50
1. spinetoram - fipronil / 20-30/ 528 025a 088ab 158a 090a 068a 055a 090a 075a 005a 073a
chlorfenapyr - chlorfenapyr /30 - 30/
cyantraniliprole - 40 - 40
cyantraniliprole

II. spinetoram - dichlorvos / 20-30/ 535 040a 088ab 193a 063a 075a 083%3ab 085a 068a 005a 085a
emamectin benzoate - 20-40/

lambda-cyhalothrin / 40 - 30

cyantraniliprole - fipronil

ll. spinetoram - 20-40/ 535 023a 085a 160a 070a 048a 030a 055a 053a 018a 053a
lambda-cyhalothrin / 30-30/

fipronil - fipronil / abamectin - 50 - 50 - 50

abamectin - abamectin

IV. spinetoram - dichlorvos / 20-30/ 513 035a 095ab 203a 055a 038a 115b 093a 073a 035a 105a
lambda-cyhalothrin - 40-40-40/

lambda-cyhalothrin - 30-30- 30

lambda-cyhalothrin /

fipronil - fipronil - fipronil

Farmer practice - 538 045a 153b 190a 048a 070a 223c 175b 150b 118b 240b
(buprofezin + abamectin +

Imidacloprid / fipronil +

pyridaben / spinetoram)

Untreated - 513 440b 353c 370b 440b 423b 443d 413c 425c 393c 453c
QV (%) 9.7 18.0 28.8 25.5 38.1 22.6 22.3 20.2 26.5 32.9 27.1
RE. (%) - - 84 35.8 61.3 334 18.1 19.5 60.6 29.9 9.7
All rotation patterns ns * ns ns ns x* *x ** ** **
VS Farmer practice

Untreated VS treatment ** *x* ** ** ** ** *x* ** ** **

YIn a column, means followed by a common letter are not significantly different at the 5% level by DMRT
Z Relative efficiency

* indicates statistical difference by F-Test (p<0.05)

** indicates highly statistical difference by F-Test (p<0.01)

ns indicates non-significance by F-Test (p>0.05)

ansehwsasildlussuunyuisunaunalnniseengnslunisvaasldussdniamlunisaivay

¥
a 1

Usgansmdglnluwdasanulvieglusedudlad esnnuanismageulunismaaesilidefiansanusazsay
PUNTHUANTUUAILUVUNY LAY WU ansduaasiiivseansamalunisdestumdnmdelangn
lunuatunia Ao @13 spinetoram 12% SC 8031 20 Uadanssieya 20 dns cyantraniliprole 10% OD 8031

40 dadanTmoul 20 a5 chlorfenapyr 10% SC 9731 30 dadanswioul 20 8as kag fipronil 5% SC 9731

a

30 faddnssietn 20 03 WmuryuIguivansaiuseansamyUunats loun abamectin 1.8% EC §n31 50
ladanssioun 20 ans dichlorvos 50% EC 97131 30 Ladanseniln 20 8015 emamectin benzoate 1.92 % EC
97131 20 UadanInain 20 anT way lambda-cyhalothrin 2.5% CS 99131 40 fiadanssoul 20 8¢5 @14130
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muRuUsTrnsszsumdslilveglussduslén aonndoetu aisiussdasane (25629) Teeauiguuuy
nsvyuiisungue uenainnnsidenldarsngusng q Advszansaingdumsvyuious udransid
UsyAvSnmuiunans - i Aensnsaanltlussuumsvguiouls Tnededdmmdanguansiisiussavsamgs

nsldaseuuadiaontsnguious nasuuvy fussansamluniseuaudsssnandsliliogly
sEUARaenteNIMIAARY AndTASnswuasTennEATNS Bgslsfin ABnswuamsvennwnsnsdinuiing
Wuansegsligndeanuvannisvyuieu lneiienylinvesanseuuadignadaduusasdiane wu nsly
13 buprofezin 1l oldYastumsmmaslvnsn nionisldarsainindnsuuzidlunssuisinunsns 1wy
abamectin imidacloprid fipronil spinetoram dlouesdlussazemnsnuasvesnunsnsasifuniafiuainy
Frumuivluewian denaninsuuuunswisunguasiigndewmugluvuiilévniauslunismaassd
98YI8YLa0AIUAIUNIULAANTT dBnAReIfUAIMLEUIYBY Deuter (1989) Roush (1989) waz Roush and
Daly (1990) 38msldfansuuuvsuiiou (pesticide rotation) lagthansfdadmgiivaiaing 9 Aogrnanguiu
ultlunsiazdasnan vieluusazuisdeegdovesdngiiy Wunsudlvdymangfviumusoasiad
Ueartufdndnginy

[ a 1 . e
a1 siluiesanatunas (phytotoxicity)

NNNIINITANUATHUUMYUITEUT waznssudsnuasvennensnshinueinsiluiivaedunazaan
AVATUNIVA 2 UUaanaaes

AUNUNITHUAITAIMUBILUUAYULIBY (Table 3)

Wefinsandununsiuamssiusasuuguisu wuin sULuuMsiuasyuieun nguLuuiiduny
N1IWLA T8 ULAFINIVIE LA TYR N YATNIATFUNUAITLATT 109 UIn/13/50U299583n Taeguluy
nswuansvudeu wuudl IV Ao ynseuns@inindslyl wiuans spinetoram 12 % SC 8w 20 fiadAnsdeti
20 &n3 (nqal 5) 1 A¥1 (10 $u) uaz dichlonvos 50% EC 8a31 30 SaAAnsslat 20 dns (nau 1) 1 A (5 ) A
A28 lambda-cyhalothrin 2. 5% CS 931 40 ﬁaﬁams@iaﬂfﬂ 20 895 (Ngy 3) 3 ﬂ%’jﬂ N 5 Tu auaae fipronil
5% SC 831 30 fndanssier 20 Ans (NG 2) 3 At nn 5 Fu Ddurumsriuanssiian 391.00 uw/li/seu
2¥3n Tuvaugiinswuasvsudous wuudl I uay | fuyuniswuansgendn 450.00, 735.00 way 1,164.00
v/13/59U0 %0 muau

oflausinduyunisviuansyuIous woudl v geniniswuansveanunsnsfidduyunismiuas 109
uw/l3/eunsTin Seanuwh o1eeeliidualunsiluldlunsdestufdamas lunmaiumag deflsran
wandnlaiganntn usinwasnsanansauuldansshusasiifiuszavsamlunvaaneasns Fafnsiangnndinan
Tlunswuansvyudous Agndes fannsnanduyumsriuasadld Snvadsanusainluussgndldfunis

Jastumdnndelnlunraivdnnen Falisnmananiigandn asdunumsunisteaedymannudunuse
anseuaswasdngity wazandaynisldanseuuasiuarudnlurennuasns Wunsduasussuuinunsa
Mngadliiuinensnsdneig
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Table 3 Comparison among cost of insecticides in all rotation patterns and farmer practice for controlling

population of chilli thrips, Scirtothrips dorsalis Hood on rose

Rate of insecticide Average cost/
- . - Cost? ) by
Insecticide rotation pattern application (baht/rai) life cycle
(mL./20 liters of water) (baht/time/rai?)
l. spinetoram - fipronil / 20-30/ 3,492 1,164
chlorfenapyr - chlorfenapyr / 30-30/
cyantraniliprole - cyantraniliprole 40 - 40
II. spinetoram - dichlorvos / emamectin 20-30/ 2,205 735
benzoate - lambda-cyhalothrin / 20-40/
cyantraniliprole - fipronil 40 - 30
lll. spinetoram - lambda-cyhalothrin / 20-40/ 1,350 450
fipronil - fipronil / 30-30/
abamectin - abamectin- abamectin 50 -50 - 50
IV. spinetoram - dichlorvos / lambda- 20-30/ 1,173 391
cyhalothrin - lambda-cyhalothrin - 40-40-40/
lambda-cyhalothrin / 30 - 30 - 30
fipronil - fipronil - fipronil
Farmer practice (buprofezin + 10 + 30 + 20 / 327 109
abamectin + imidacloprid / 10+15/5

fipronil + pyridaben / spinetoram)

Y price of product on July 2020

¥ spray volume: 120 liters/rai

¥ average cost per life cycle of chilli thrips 14 day

dyuNan1INAaY

sUuuuMInyUisun Aiszansnmini isviuansvesnunsnsuaziifunugnilan Ae sUluUMTHY
asvsudous wuudl IV Ae VlﬂiaUN‘?ﬁmegﬁﬂw a3 spinetoram 12 % SC 8ns1 20 HaAanssievn 20 Ans
(N 5) 1 A%3 (10 1) uae dichlorvos 50% EC 8091 30 Hadanssoti 20 dns (new 1) 1 A3a (5 Tu) aude
lambda-cyhalothrin 2.5% CS §n31 40 fiadamssiaun 20 03 (Ngy 3) 3 A3 Y0 5 Tu sudae fioronil 5% SC
n91 30 Taddnsseth 20 Ans (ngu 2) 3 AN 5 Tu SFunumsHuaITian 391.00 UW/lY/seUasTin
nsldanssnusasuuunyuisungunalnniseengvduuudl IV i asnsadlududuusirlinessnaguan
aauld Feagtaslumsantymenudumuseassusadunaswldfuasdusyansningslunisoaty

Mdnmaelunvharenmaiu

AUBUAN
YorsUAMINYASNsIEIBIEILNMaIUING Sunailes Sminuasugn feyinszidamaans AndvINg
21Us¥s Aauaiaen Uszeesau nudaanivn] A35sa aauilng wevanad uaznansdaey Tade dnivinnems
frpsidumafuasnurteyadesiu SuhlrnatedauSegaslulimes
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LONEIID9B9

Waly ¥IdnYng. 2538. uvasanglidnen LivszavvesUszmalye. tonaisivinisusednl 2538. N3y
INTNEAT NILENTINAYATLATEANNTAL 148 U

ASIUTIY ASTUNTY 253 AAAIMTITUITLNNA 99231 %9018 10191 UaonATyS wavasIng nYuIIn.
2557. ﬂisﬁw%mwmimLLaJaﬂumiﬂaﬂﬁuﬁﬁmLW%&JIWQ%WLLawuauﬂLéjaﬁ’mngmU. w1 943-
965. Tu: Aa T UsETIY 2556, EUNITERNMUINITDINVING NTUIVINITNEAT NTENTHUNEATHAL
avnsal.

F331usTs AN anT1an aeusnATud o Wnge uazandnh Aswaadiu. 2562n. nsdansanssuuadly
Asdofumsama glunsn (Scirtothrips dorsalis Hood) Tunvairunis. w1 2028-2094. Tu:
KA1 398Us2 97T 2561, dInITeRaIuINITeNTNINY NINATINIGINEAT NIENTILNEATLAZENNTAL.

F391U39F AITUNT1 405991 gAusIATHY U Qe wavaudnA Awastatu. 25624, JUkuUMIlFanIEuIAg
wuunyuisungunalnmssenguiiitedestuidamdsliudou (Thrios patmi Kamy) Tundaglsiana
v, vt 94-107. Tu: was3sensousy : Full paper. N5UsE Y ININITOITNYINVUNIVIA A% 14.
12-14 wedn e 2562 a4 15k sundans il iaiu 6unovesn NS,
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Uszansnmvasansnidalsngunalnniseangmsang g Tunsdesiuiidalsunuwansiu
Eutetranychus africanus (Tucker) lunzazne
Efficacy of Different Mode of Action of Acaricides for Controlling African Red Mite,

Eutetranychus africanus (Tucker) on Papaya

uny3ng stnvud? A3TIussd e3Tuns? daasnsal Ussiasgua?
NAREYUN NTINASes” anfien unuseivg” Juadsra luiedY
Naphacharakorn Ta-Phaisach? Srijumnun Srijuntra? Atcharabhorn Prasoetphon®

Ploychompoo Konvipasruang” Athitiya Kaewpradit” Wimolwan Chotwong”

Abstract

African red mite, Eutetranychus africanus (Tucker) is a major pest of papaya crops in Thailand.
Currently, Plant Protection Research and Development Office, Department of Agriculture recommends
the use of only one acaricide, dicofol 18.5% EC. However, repeated use of one acaricide, is likely to
promote resistance by the mite to the acaricide. This research studied the comparative efficacy and
cost of eight other acaricides, with various modes of action, abamectin 1.8% EC (IRAC 6), amitraz 20% EC
(IRAC 19), spiromesifen 24% SC (IRAC 23), fenpyroximate 5% SC (IRAC 21A), tebufenpyrad 36% EC (IRAC 21A),
hexythiazox 1.8% EC (IRAC 10A), cyflumetofen 20% SC (IRAC 25A) and pyridaben 20% WP (IRAC 21A),
for controlling African red mite on papaya. The experiment was conducted as two trials, one at Amphoe
Mueang Ratchaburi, Ratchaburi province and another at Amphoe Nong Muang, Lopburi province from
February 2019 to February 2020. A randomized complete block (RCB) experimental design with 9 treatments
and 3 replications, 2 papaya trees per replication, was used. The number of African red mites was
recorded before and 1, 3, 5, 7, 14 and 21 days after a single acaricide application in each replicate.
Each trial indicated that all acaricides tested have efficacy lasting more than 7 days (efficacy percentage
more than 70%, compared to controls). Spiromesifen 24% SC, cyflumetofen 20% SC, tebufenpyrad 36% EC
and hexythiazox 1.8% EC showed long efficacy (21 days). Other acaricides showed shorter periods of
efficacy: fenpyroximate 5% SC (14 days), amitraz 20% EC and pyridaben 20% WP (10 days) and abamectin
1.8% EC (7-10 days). Among the acaricides with the longest efficacy, tebufenpyrad 36% EC showed
the lowest application cost at 114 baht per rai. Pyridaben 20% WP with an application cost of 82 baht
per rai had the lowest cost of all acaricides treatments. However, its efficacy lasted only 10 days.

None of the acaricides caused symptoms of phytotoxicity on papaya.

Keywords : African red mite, papaya, acaricides
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unAnga

lsumawan3 iy Eutetranychus africanus (Tucker) 0 ulsﬁ“mgﬁﬁnﬁﬁwﬁ’miumazﬂa"lu‘dizmvﬂ,‘m
Haqu dninddeiannmsoidnudiy nadvimanees Iksuusihlumsldashialstulsunseiatifios
¥iaie fo dicofol 18.5% EC Fanslfansmdnlafissedaifientiu ennaduausunudearsiialsld
mMdeiAnvnaUTeufisulssAnBameesasindnls nqunalnniseangudang q uastseiliudunuues
ansrndalaa 8 ¥iin Idun abamectin 1.8% EC (nqaians 6), amitraz 20% EC (Ngaians 19), spiromesifen 24% SC
(NAx@ns 23), fenpyroximate 5% SC (Nquens 21A), tebufenpyrad 36% EC (Nquens 21A), hexythiazox 1.8% EC
(nNguans 10A), cyflumetofen 20% SC (ngwans 25A) wag pyridaben 20% WP (nguans 21A) lulsunawensiu
Tunrazne duduns 2 mavaass Asuneidlesuy fminsvys uae sunenusuig fwminanyd szt
Foununitus 2562 81 Woununitus 2563 Meununsvaaesuuy RCB i 3 91 Tifunvasne 2 Fusiodn
U 9 NFFUIT ATIUIIUIUUTEINT LSLALDNS N UADULALMAINTNUAISAAALS 1, 3, 5, 7, 14 way 21 Ju
wuh saesmeaedlinaaonadostu Ao ansdnlmnninis Susdvinmlunsdestutialaunuensii
Tunzgazneuundt 7 3u Wszavsnimannnin 70% dewSsuiiisuiuyanunm) Tagans spiromesifen 24% SC,
cyflumetofen 20% SC, tebufenpyrad 36% EC uag hexythiazox 1.8% EC fiuse@nsainuu 21 u Tuvez
fensiaalsuiinduilsyavanmdunin 18un fenpyroximate 5% SC (Uss@vEnmuny 14 $u) amitraz 20% EC
way pyridaben 20% WP (Usz@nSaiwuiu 10 Ju) wag abamectin 1.8% EC (Usg@NSA1wuIY 7 - 10 1u)
fununsldansindals fanunsadostuidalsunsweniiulunzaznelduu 21 Yu tebufenpyrad 36% EC
winfu 114 vnsiels Tuvaigdl pyridaben 20% WP Sifuyunisldanseniign fe 82 undels usiiuszavdam
Tutlestumdalauuiies 10 Ju linvanuduivresasidalsynaliaseusazne

Avan : LSwAansu urazne a1suaaiunanls

A

uzaznalunaliiffinnuddgmaasugia awnsavgnldmnaavesussmelne fanudosnisuin
dnsuuslaanenmelulsvivaLasiiionsdaeen (FNUNINTIFINAUANNEATHAL DI THUIYIR, 2558)
ugaznenadn aaulumednifiue aunsoudsgdidunalinssdes wasnaliouwis (Fnsnsaluazani, 2559)
uzaznenafuatnsaluleems Wuundsveseulesiuivuduhultludnded luugagnoanse
i lulfduemsvania drunisguesuzazneainisadnluldnisnisunwnd wagdsanusadrluledu
130981919 (FAO, 2003) Tngaifn1senmshasinunsunanyseanani SeyImandnvevaznelngag SuRu
i 8 vaslan 1wl 2553 TUSinamandnuzazne 211,594 fu yaen 1,921 &uum lnsdseeniduszaznean
FIUIU 630 AU Yae 27 auum warlut 2554 JuUSinamandn 212,000 fu yam 1,925 auum JUsuiu
nsdseenuzazneaniiudy 995 @ Wae 50 AU (Amsnsalazane, 2559; @3na, 2557)

TsumuwansAu (African red mite) Eutetranychus africanus (Tucker) Lﬁu%ﬁmgﬁsﬁﬁﬁ’lﬁ@uaza%”m
ANUEeglinULTazne ImamwwzamwﬁuﬁﬂqﬂﬁLLﬁﬂLLé’q ﬁmmmigLLaLLazlﬁlﬁﬁwasmﬁ’aﬁq (Wiwghazmne, 2555,
faunuazane, 2531) fooukariaufufogaiutindssegfivinumily shidlumdesdn wis uazngatag
funselnsy visndshaedinouzazne viliuandnanas andeamnn 330 eruvmuanas (Rguasans, 2555)

mstesturdanuasnstonldasidalsu iesmnnifuisiinmg uagiuiaed nauiguazdniine (2553)
Taliauwuzinlunsldasmdnlsunsuensiulunzazneiiissiiafies Ae lalalva (dicofol) 18.5% EC [
(Kelthane)] $a31 40 faddmsaerh 20 das Insuuziliiuiusnamiluvewrazne alelna Wuasidnls
flsianansaduunnalnniseengusle ilesnnddeyalunisduunnalnnsoongvs bitieane (unysnsuas
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g, 2561) wazusuiusvesraesiundiud (chlorinated ethanes derivatives) enalienngy Anv swtaend
(DDT Analog) Fsenslunguiiiisdniud 1éud At (0OT) Alnnaudiliasansluinasgaduivoymaduile
Lﬁmmiv"v’waflaﬂumau%Lﬁ@miﬂuﬁ‘jauaqgﬂméqﬁﬂaau (MugLASowazAME, 2555)
nsldansrsalaissiiag e milulsmainnniy delhiadameins q lnewznisadiening
dumusteanstidals Ssanstimslfasiidals Aiussdvinmuaradunguans vieldanvanselindunadu o
fioszaonswanAudunudeansidals (uwvsnsuazany, 2563) feduidldd@nvndIsuiioy
UsgAnsnmaesarsidnlangunalnesngnisig q lunstiestumdalsuneniiuluuzazne wWevniu
UszanSamasiidnlsngunalneangnivialus wazliidufivdediy (phytotoxic) tilotfuuugainlef
inwmsnsanansnthanldlunmsnsuisunguansidals endnidestlanisldansidalsieglunguniedu

guUnsaluadsnIg
QUL RHIRTERLERE
fuiiuns 2 wameaes luulasgnuzavneriuduunuareanunsns Anunisszuinveslsunsuensiy
pgsainaue Aduatiy sunowdios SmiaTeys (13°3024.6'N; 99°33'14.8'E) seudnaieununiiug -
fuAw 2562 warsuanuaie dunenuedie Samdnany3 (15°12'02.0"N; 100°40'32.7"E) s¥nineihau
UNFIAN - NUAUS 2563 lawilsvozUgnuzasne 2x2 WnT

N5AUNITNARDY

INUNUNITNAABILUUE NUGBNaNY 30! (Randomized complete block design; RCB) & 3 g1 14d
1aLne 2 fuRes S 9 NIRRT ansindnlsildvaass l@uA abamectin 1.8% EC (nNAw&Ns 6), amitraz 20% EC
(NGNans 19), spiromesifen 24% SC (Nguans 23), fenpyroximate 5% SC (Nqatens 21A), tebufenpyrad 36% EC
(NquaN5 21A), hexythiazox 1.8% EC (Nqua1s 10A), cyflumetofen 20% SC (nquans 25A) uag pyridaben
20% WP (ﬂallffﬂi 21A) ansrindnlana 8 %umm@wmsmaamalﬂmi@aﬂqvlﬁwLLmﬂaaﬂ,mEJ IRAC (2017) nn
GuummumisuumvLUauamaaum’]amﬂﬂsmﬁmﬂ’mﬂwm wazannsandeldluuszmalne Tnelddnsiay
Auzt19mann (Table 1)

nsU{uRUNAaDY
1 o L QQJJ 1 aa o L v dl o 1 ’0’ a aa
Wua13idnls 1 - 2 S wiaznssudTranansndnlsnudnsifiwugdiseun 20 dns lnanssuds
muauldinasoindany Mnnssaisnanansiuludng 10 faddnsdeun 20 das wuasndnlslegldnIaeniu
ansuuvaulenasmenadlvimiluuzazne

N1MIIINANTIINADDY

pyvtudSinalsuaaensiuuulutzavne mewivvereiaswens 10 wih legdududnnulsunswensiu
vuuAluLg 1x1 9151957 $119U 10 YeRoRY naunuansmdals uasnamua1sndnls 1, 3, 5,7, 10, 14
waz 21 Fu Sufinduulsunsensduiafndeuln waznansenuvesasidnlsdefiv (phytotoxicity)
(Wwghazaug, 2555)
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Table 1 Acaricides used in the fields assay to control African red mite, Eutetranychus africanus (Tucker)

Active component

Mode of Action” Recommended dose
and formula type

abamectin 1.8% EC Glutamate-gated chloride channel (GluCl) allosteric 20 ml/ water 20 liter
modulators [6]

amitraz 20% EC Octopamine receptor agonists [19] 40 ml/ water 20 liter

spiromesifen 24% SC Inhibitors of acetyl CoA carboxylase [23] 8 ml/ water 20 liter

fenpyroximate 5% SC Mitochondrial complex | electron transport 20 ml/ water 20 liter
inhibitors [21A]

tebufenpyrad 36% EC Mitochondrial complex | electron transport 3 ml/ water 20 liter
inhibitors [21A]

hexythiazox 1.8% EC Mite growth inhibitors affecting CHS1 [10A] 40 mV/ water 20 liter

cyflumetofen 20% SC Mitochondrial complex Il electron transport 15 mV/ water 20 liter
inhibitors [25A]

pyridaben 20% WP Mitochondrial complex | electron transport 15 ¢/ water 20 liter

inhibitors [21A]

Y IRAC (2017)

ASAATITHNANITNAADS

ATITRAURUTUTINBITIUIUUTEE NS LIunuans AuluLzagne NOULAERAINITNUEIIANTALS
#8733 analysis of variance (ANOVA) Tunsdifisnuaulsunswonituluuzasne deunisnuasidals fa
LANARAUNSEaRTENINNTINIE Sinszianadslsuncensiu $1e33 analysis of covariance (ANOCOVA)
Tagl#lusunsudiSagunsadid IRRISTAT uaziUSouifisuanadsluusaynssaisseds Duncan’s multiple
rang tests (DMRT) fisgdiuanandesiu 95%

TaTginivseansnaneesarsnidals lunisdestumdalsunsuensduluuzaznaniuisves
Henderson-Tilton (Henderson, 1995)

n Co before treatment x n T after treatment
Percent corrected = |1 00
n Co before treatment x n T after treatment

ile n Co = Murudsznsvedlsunsensiulugnauay
nT = 39uUszrnsvadlswaaansiulunssuisneass (Nsnuasiants)

a 1% 173 o @
nsuszliudununsldasnndals
UszliuAlganenisldansindnlsluwspasnssuis

NANIINARBILAZIANTA]

NanITMAABY WU saesituilinansaaeslUluwwm ety Ao deuniswuansidals Anade
yoslsunaesfufinvuulunzayneluiaznssida Susmalduanaesiuniens wasndmuassdalsd 1, 3,
5,7, 14 way 21 Yu Aadeveslsunaensiuinuuuluzazne ynnssdsviuansiidals fdwulesniiuay
upnsinseg1sldAYNIEia (0<0.05) Aunssuislinuarsmanls (untreated check) (Table 2 uaz 3)
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nsnaaesd suain sunawles Sainasyd nud1 arstdals spiromesifen 24% SC (nguans 23)
NAINTNUAITAAALT 1 U aunsaanduiuUszansveslsuasteniiula wudrwiulsiaswensduuuly
uzavnelRds 5.21 faren13eia innmiuazuansnseg iitedfmneada (0<0.05) funsniSrivasidals
abamectin 1.8% EC (nawans 6), fenpyroximate 5% SC (Rguans 21A), cyflumetofen 20% SC (ﬂa'ua’]s 25A),
amitraz 20% EC (nguans 19), pyridaben 20% WP uay tebufenpyrad 36% EC (nguans 21A) Aoy
Tsumensiuaie 2.69, 2.74, 2.84, 3.17, 3.40 uay 3.44 fareas1eis MUy

MINAaesdl fuanuedtag snevuedae Sminany3 wud1 ansidals spiromesifen 24% SC
(nguans 23) anunsaandnwiulsuaswensiuuuluugaznelawuivaiy wudwiulsuasensiundanisnu
anstdnls 1 5w wde 5.21 fselu winniuazuwansnsegeioddanieads (p<0.05) funssuisnuans
139als tebufenpyrad 36% EC (Ngua1s 21A), abamectin 1.8% EC (nqu@1s 6), fenpyroximate 5% SC
(Nquans 21A), hexythiazox 1.8% EC (nguans 10A), amitraz 20% EC (nauans 19), cyflumetofen 20% SC
(NAuans 25A) Wag pyridaben 20% WP (nguans 21A) inudiuiulsunsuensiuade 2.10, 2.32, 2.34, 239,
2.75, 2.88 LAy 2.92 @nslu MUAIAU LANSINITNUEIIAIEALT 3 Tunuin @1smanls spiromesifen 24% SC
(nqaans 23) Tadeaiiufinaaes anunsnandwiudssrinsvedlsunswensiuliivsinuosaedafiulddn
lngansindals spiromesifen 24% SC (nguans 23) anunsaandnuiulsuaswensiulanngnisnuansnidnls
uaa 3

Seissuiisuansidalslungu 21 A 7il4lun1smaas (tebufenpyrad 36% EC, fenpyroximate 5% SC
ua pyridaben 20% WP) fisuatim wneidios Sminsiwyd udsniswuarsidals 14 Yu nudt nssuis
Wuasdnls tebufenpyrad 36% EC way fenpyroximate 5% SC fismuaulsunuernsiuads 1.38 uaz 6.50
FrasiamsNsia MUy Uoniuazuana e diudAyvneia AunsaRswuasmManls pyridaben 20% WP
fifsnalsunueniiuads 11.89 fson1319ia ndniswuasidals 21 Fu wudi nssdswuasiials
tebufenpyrad 36% EC Srunulsunsueriiuaie 3.81 Frasiemsnein oy azuanae i@ A neans
funssaiBniuansfdnls fenpyroximate 5% SC uag pyridaben 20% WP fifidhunulsunaensiuads 12.21
uaz 15.14 dastensneiia suddy Tuseiiduanuesig sunevuasiig Smiaanys Iiualndideaty e
NAINTNUAIIAINALS 7, 14 waz 21 Tu nI5UAsWUaNsMAnls tebufenpyrad 36% EC fidnuaulsunsuonsniu
1adp 0.62, 1.32 uay 4.18 Fasimseia MILEIR UL YN AZUANA 1R WA Ay adfdunTTuASWUETS
Mdnals fenpyroximate 5% SC way pyridaben 20% WP

Uszansniwnislasiundals

1 2 Wuft wuh asidelanmeiaiussarinmlunstestuidnlsumeniiiuurasnoun 7 fu
(fUszansamunndn 70%) Tngansidalsiiuseansnmlunistestuidau 21 Yu ldun spiromesifen
24% SC (nq 1@1523), cyflumetofen 20% SC (NA1&15 25A), tebufenpyrad 36% EC (NQ 1&15 21A) Lag
hexythiazox 1.8 % EC (nquans 10A) duszavsanlunisdesiuidn 77 - 100, 84 - 100, 83 - 98 Uay 72 - 95
Woslud mua1u

a15m9nls spiromesifen (N a1 23) Wuarsmdnlsedalnd i waund oldaiuaulsluded
Tetranychidae Lﬁaammﬂuaflsﬁﬁﬂalﬂmsaaﬂqwé‘lwﬂ Fudamsdaaseilagiu (nhibitor of lipid synthesis)
LLazmmmmU@uUimﬁﬂs"LiLLmﬁﬁwmwi@miﬁﬁmlﬂﬁasma (Marcic et al., 2014) Snstatiszaummduie
\RYUNAU (acute toxicity) Gi’e)‘lﬂléﬂ/l@ﬁ@ﬂ@?’] 1pgdlAn LDso neUnvaaviynagaea (oral LDso) 11nnd1 2,000 dadnsy
sanlansu (FAO, 2017) Wuienfuasiidnls oyflumetofen da1fuans benzoyl acetonitrile wlalvialfiwmun
Tagu3m Ostuka AgriTechno §77n (Usemadiuu) dsiiuszansamgslumsmuaulsdngiluling fivin
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swdsliinen fanuvasaseawiofviililadwany dniidsgnieun mufedaiidhe (Peng et al., 2018)
Jsgauanuuiiwdsundu (acute toxicity) ﬁiawwmaaqﬁw lagilAn LDso n1eunvasmumnaaes (oral LDso)
11nA17 2,000 Taansusionlansu (European Food Safety Authority, 2012) Rezaie et al. (2021) las97u
Ussdngnmues spiromesifen wag cyflymetofen lunisaauaulsias Panonychus ulmi Tukauida wuin
NAINUAT spiromesifen Waz cylfumetofen 3 J1 wun1smevedlsuas P, ulmi 88-99 uag 58-99% ANaIAU
uaznUINTUTEANENNGaTa 99% vdamiuans 28 Tu Feaenadestunisviaasves Marcic et al. (2014) finuin
spiromesifen fiusgansamlunismugulsuns P, ulmi lunetila 94.6% ndanisniuans 22 Ju Tuvaed
Herron and Rophail (1998) lasnenutispnusumuredlsaasgauuweualuseawsifens iunnsaearsminls
tebufenpyrad WUAEINY aNYINTHALANE (2563) WU NANUTEYINIbsaegnluansodiuess 3 nauusewns
menamilevssuszmalnedanuiiuniuliunalsseasniinls tebufenpyrad wilunsnaassadetinuiy
Tusgansnmalunisaveulsunsensiulutsazne

UuziivsyAns nmwasansthdals hexythiazox lumsenunslsunaeniuluuzasnetiu fussansnm
aenndostunsmnansves idauasany (2551) ldAnwiUszansamvesansiidals lunismuaulsuns
vudule nud hexythiazox fusvansamadlumsaivaulsunsuudile nasnsnueas 3 uag 14 Ju (wulsung
vudulelads 3.40 way 1.25 fsiely auddiv) wezndsmiuaismaass 21 Junudiuiudszeinsveslsung
vudaloifiudy

Table 2 Comparison of average number of African red mite, Eutetranychus africanus (Tucker) on
papaya leaf treated with various acaricides at Tambon Namphu, Amphoe Mueang

Ratchaburi, Ratchaburi Province, February - March 2019

Ra‘fe o.f Avg. number of african red mite (mites/1 in?) ¥
Application
Treatments (ml.g./20 L Before
$- 1 DAT 3 DAT 5 DAT 7 DAT 10 DAT 14 DAT 21 DAT
of water) treated

abamectin 1.8% EC 20 1553 269 a 484 d 592d 587 a 520 b 1196 b 2093 d
(6)
amitraz 20% EC 40 17.02 317 ab 1.22 bc 323 bcd 432 a 428 ab 1233 b 16.78 cd
(19)
spiromesifen 24% SC 8 1772 521 c 035 ab 0.00 a 037 a 035a 000a 071 a
(23)
fenpyroximate 5% SC 20 16.07 274 a 166 bc 290 a-d 287 a 167 ab 6.50 ab 12.21 cd
(21A)
tebufenpyrad 36% EC 3 1623 344 ab 1.06 bc 089 ab 040 a 1.00 ab 138 a 3.81 ab
(21A)
hexythiazox 1.8% EC 40 17.80 438 bc 208 ¢ 1.68 abc 195 a 262 ab 151 a 8.64 bc
(10A)
cyflumetofen 20% SC 15 1785 284 a 003 a 0.00 a 048 a 045a 0.00 a 359 ab
(25A)
pyridaben 20% WP 15 1587 340 ab 260 cd 426 cd 460 a 428 ab 11.89 b 15.14 cd
(21A)
untreated check - 1622 20.12 d 2145 e 2423 e 2492 b 1477 c 27.10 c 3240 e
CV (%) 11.9 10.4 253 34.0 64.1 60.1 40.4 33.6
RE. (%) - 100.5 124.4 123.0 91.2 92.8 150.9 91.6

DAT = days after treatment
Y Means followed by the same letter in column are not significantly different at 5% level by DMRT
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Table 3 Comparison of average number of African red mite, Eutetranychus africanus (Tucker) on
papaya leaf treated with various acaricides at Tambon Nong Muang, Amphoe Nong Muang,

Lopburi Province, January - February 2020

Ra’fe o.f Avg. number of african red mite (mites/1 in?) ¥
Application
Treatments

(ml.g./20 L Before

of water) treated 1 DAT 3 DAT 5DAT 7DAT 10DAT 14 DAT 21 DAT
abamectin 1.8% EC 20 1705 232 a 381 d 430d 549 f 648 e 1180 e 2369 g
(6)
amitraz 20% EC 40 1622 275 a 257 cd 402d 444 e 505d 1167 e 1659 f
(19)
spiromesifen 24% SC 8 1657 402 b 062ab 035a 027 a 037a 042a 056 a
(23)
fenpyroximate 5% SC 20 1723 234 a 176 c 216 c 243 d 266 c 601d 1241 e
(21A)
tebufenpyrad 36% EC 3 16.00 210a 087 b 079 b 062c 123b 132b 418c
(21A)
hexythiazox 1.8% EC 40 1693 239 a 272 cd 267 c 263d 28%3c 315c 1083 d
(10A)
cyflumetofen 20% SC 15 1697 288 a 034 a 045a 040b 048a 053a 200Db
(25A)
pyridaben 20% WP 15 16.00 292 a 304d 411 d 493 e 626e 1272 e 1712 f
(21A)
untreated check - 1732 1813 ¢ 1714 e 2291 e 2664 g 2992 f 3836 f 40.25 h
CV (%) 4.10 8.4 1.0 7.2 3.8 3.1 3.9 3.0
RE. (%) - 87.0 101.3 110.5 88.7 86.8 95.7 101.0

DAT = days after treatment
Y Means followed by the same letter in each column are not significantly different at 5% level by DMRT

ansminlsniivssavsnmiosiumdnlsuauensiuunu 14 u laun fenpyroximate 5% SC (Nguans 214)
UszanSanlun1sdeesiunidn 76 - 92 Wosidud arsfanlsnivseansamdastundnlsunawans fuuiu

[y

10 Ju lawn amitraz 20% EC (Nguians 19) wag pyridaben 20% WP (nguans 21A) duseangamlunstesiu
f1dn 81 - 95 uay 70 - 83 Wosldus muddy wag asiituszAnsamlunstestuidnlsunsueniiuuiy
7-10 u liun abamectin 1.8% EC (nquans 6) fiuszdvsamlumstesiuida 74 - 87 wesidud (Table 4 and 5)
ofliansinlsunaensiulunzagneinguiguazdnine (2553) Tiduupinlumsldlivdndeade
dicofol 18.5% EC 031 40 fadanseiath 20 Ans drfinsldamsrndnlafiosmsdafosidu oravililsdngiis
fauwneusenusioansiidals maidedvilimsudssansnmansiialsnqunalnniseangudeng 4 uas
annsaanldviulusuuvunguisungunalnnisesnas lasanmnsaldasidalsifiussansamlunis
Jasuidneniuiu 21 Ju lawn spiromesifen 24% SC (nquans 23), cyflumetofen 20% SC (Nguans 25A),
tebufenpyrad 36% EC (nguians 21A) waw hexythiazox 1.8 % EC (nguans 10A) iileandiuauuszuinsvesls
Trieglusedus ndmndudenansindnlsiiogauaznadunalnniseongviiidussansamlunistosturiidn
Uunana laun fenpyroximate 5% SC (ngwans 21A) 30 amitraz 20% EC (Naua1s 19) pyridaben 20% WP
(Nguans 21A) uaz abamectin 1.8% EC (nguans 6) Wisannsitmuneusuniuseansidals uazanansa
muANSILUsEIInTesisuaseviiulunzasne Weglusziunldesnaiiussavsnmuazsuiy




- n3E1sNuasdnainen Ui 39 adui 1 unsau - guieu 2564

1%

uyunsldansindals

asidels fanunsatestuidalsunsoviiulunzaznelfum 21 Ju tebufenpyrad 36% EC fifiunu
gnilgawiniu 114 uwsiels @13 hexythiazox 1.8% EC, a3 spiromesifen 24 % SC uaz @15 cyflumetofen
20% SC ﬁﬁunumﬂﬁmsﬁ 160, 224 way 285 v meols auaay Tuvaei a1s pyridaben 20% WP il
dununsliansidnlsiiande 82 umdels witiussavsamludostuidnlsunsueniiuluuzazneliuiu
\igs 10 Ju (Table 6)
ynnsaAsiwuansidals limuernsidudie (phytotoxicity) Auduuzagne

Table 4 Efficacy percentage of acaricides for controlling African red mite, Eutetranychus africanus
(Tucker) on papaya leaf at Tambon Namphu, Amphoe Mueang Ratchaburi, Ratchaburi
Province, February - March 2019

A Ra&iafc)ifo n Efficacy percentage of acaricides for controlling African red mite
Treatments (::]T /20 L
S 1 DAT 3 DAT 5DAT 7DAT 10DAT 14 DAT 21 DAT
of water)

abamectin 1.8% EC (6) 20 86 76 74 75 63 54 33
amitraz 20% EC (19) 40 85 95 87 83 72 57 51
spiromesifen 24 % SC (23) 8 76 99 100 99 98 100 98
fenpyroximate 5% SC (21A) 20 86 92 88 88 89 76 62
tebufenpyrad 36% EC (21A) 3 83 95 96 98 93 95 88
hexythiazox 1.8% EC (10A) 40 80 91 94 93 84 95 76
cyflumetofen 20% SC (25A) 15 87 100 100 98 97 100 90
pyridaben 20 % WP (21A) 15 83 88 82 81 70 55 52

DAT = days after treatment

Table 5 Efficacy percentage of acaricides for controlling African red mite, Eutetranychus africanus
(Tucker) on papaya leaf at Tambon Nong Muang, Amphoe Nong Muang, Lopburi Province,
January - February 2020

A Ra&(e:a(;; n Efficacy percentage of acaricides for controlling African red mite
Treatments (ri? /20 L
-$- 1 DAT 3 DAT 5DAT T7DAT 10DAT 14 DAT 21 DAT
of water)

abamectin 1.8% EC (6) 20 87 7 81 79 78 69 40
amitraz 20% EC (19) 40 84 84 81 82 82 68 56
spiromesifen 24 % SC (23) 8 I 96 98 99 99 99 99
fenpyroximate 5% SC (21A) 20 87 90 91 91 91 84 69
tebufenpyrad 36% EC (21A) 3 87 95 96 97 96 96 89
hexythiazox 1.8% EC (10A) 40 87 84 88 90 90 92 72
cyflumetofen 20% SC (25A) 15 84 98 98 98 98 99 95
pyridaben 20 % WP (21A) 15 83 81 81 80 77 64 54

DAT = days after treatment
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Table 6 Estimated costs of acaricides application for controlling African red mite, Eutetranychus

africanus (Tucker) on papaya

Rate of
IRAC mode ate o Cost per Cost per Cost per

. R Application  Contents Cost .
Acaricides of action (mlL e/20L  (mL o) (Baht) ml., g. water rai
classification 8 - § (Bath) 20 liters  (Baht)*

of water)
abamectin 1.8% EC 6 20 1,000 450 0.45 9 90
amitraz 20% EC 19 40 1,000 450 0.45 18 180
spiromesifen 24 % SC 23 8 500 1,400 2.80 224 224
fenpyroximate 5% SC 21A 20 1,000 800 0.80 16 160
tebufenpyrad 36% EC 21A 3 1,000 3,800 3.80 114 114
hexythiazox 1.8% EC 10A 40 1,000 400 0.40 16 160
cyflumetofen 20% SC 25A 15 1,000 1,900 1.90 28.5 285
pyridaben 20 % WP 21A 15 1,000 550 0.55 8.25 82.5

*Calculated by 300 papaya per rai, acaricides application rate 200 liter per rai

dyUNaN1INAAaDY

anstdnlan 8 wliefivenes TsyAvsamlunisdostuidnlunuensfluuzasnelduumnna 7 $u
Towansidnlsfidussans mmlunstestumdnlduiu 21 Suldiun spiromesifen 24% SC, cyflumetofen 20% SC,
tebufenpyrad 36% EC wag hexythiazox 1.8% EC Ineiiusz@nsninlunistdesiunida 77 - 100, 84 - 100,
83 - 98 uaz 72 - 95 Wosdud auadu uazdduvunisldans 224, 285, 114 uaz 160 uw/ls audsiu
ansmdalsAiduszansamdeatuidaldu 18 Ju ldun fenpyroximate 5% SC Uszansamlunistosiu
fdn 76 - 92 Wesiud wazddununsléans 160 vw/ls ansidalsfiusAvsnmtestumdnlslsum 10 Yu
1¢un amitraz 20% EC uay pyridaben 20% WP fiusgansamlunisdesiuidn 81 - 95 uay 70 - 83 wWosidus
ULz dfununsldans 180 uax 825 vw/ls sudy wazansidusyavsnmlunstestuidnléuy
7 - 10 Tu loun abamectin 1.8% EC fiuss@nsamlunistasiuidn 74 - 87 wWesius uazliduyunisldans
90 vtw/ls uazwuanstdalana 8 v livildAsauduiuieduuzasne

Tunsidenansiinlsunauendtulunzaznondiuan inwnsnsmsdenldansidnlsiiiiussaninmgs
iioandruiulszrnslsunsuenifuluuzazne mmfmﬁaﬂmiﬁﬁmliﬁagiﬂuazﬂajuﬂalﬂﬂ'ﬁaaﬂqwéﬁﬁ
s awlunmstiostuidatunans Wedeafunsimuaudumusoasidals uenandasiads
Funumsldansidals Snifsaaseilefisan LDy vesansfiannsaauauldeniuiu 21 Yu ssenaunis
frsanmsdentdansidalsunawensiuluuzasne

LANE5198
nauAguardniinen. 2553. Auuzinisdoviumdnuuasuazaniangiy U 2553. nquiguazdniinegn,
dAinIdeimuIn1esnuINY NTUAYTINTNEAT, NTHNN. 303 N,
aunvIns slatid uazfiteg lwndianned. 2561, msudsnguansidalsdngiivaadnuuznalnnisesngws.
1351309 MavdnIINeT 36(1-2): 57-61.
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NSINIZIag LRSIl Isideuneuldadneine
Simple Mass Production of Metarhizium anisopliae Fungal Culture for Farming

wilnd InsnuAngY wendns Auns?

Saowanit Popoonsak Maythasith Konkarn?

Abstract

Green muscardine fungi Metarhizium spp. are entomopathogenic fungi causing diseases in
insects and play important role in the regulation of insect pest populations. Therefore, this biocontrol
agent should be supported a wide range of promote among farmers. However, there is urgent need
to offer a simple method for mass production of green muscardine fungi that farmers are able to
produce themselves. The objective of this study was to investigate a simple mass production method
of green muscardine fungi, Metarhizium anisopliae strain DOA-M5. Two experiments were conducted
at the Entomopathogenic Fungal Laboratory, Plant Protection Research and Development Office,
Department of Agriculture from February to September 2018 including determination of growth media
suitable for the culture of green muscardine fungi and simple media preparation method. For the first
experiment, CRD design was chosen with 5 treatments (4 replications) including broken rice, sorghum,
rice grain, cassava chip, and crushed maize. The results showed that crushed maize was the most
suitable media for culture of green muscardine fungi because this tested media was able to produce
the highest amount and conidia germination (5.85x10” — 1.18x10° cfu/ml) following by rice grain, sorghum,
and broken rice. However, it was found that cassava chip was not suitable culture medium because
of high levels of bacterial contamination. For the second experiment, the most three suitable media
from the previous work were chosen including crushed maize, rice grain, and sorghum. Three simple
media preparation methods were selected including cooking in electric cookers, boiling and steaming
methods. Similarly, CRD design was chosen with 10 treatments and 5 replications. The results showed
that there was microbial contamination in all 3 media preparation techniques with higher levels of
contaminants in sorghum and crushed maize than those of rice grain. The critical information derived
from this study showed that cooked rice is a good choice culture medium in practical way because it
is simply and less microbial contaminations than those other treatments with conidial concentration of
2.25x10° - x10° conidia/ml and germination at 8.65x10" - 4.03x10® cfu/ml Even though cooked rice provides
less conidia production than steamed crushed maize, this is simple technique for farmers and probability
of microbial contamination is low. Thus, this alternative way could develop further for farmers to produce

green muscardine fungi themselves.

Keywords : green muscardine fungi, conidia, entomopathogenic fungi, mass production
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nMsnaassaiad 2 Yarednusiuauladiie 9.5X107 laliie/dadans wavUSunanisien 1.6X10°

cfu/faddans 11393 1uulatiAe 9.5X10" el e/daddans wazUSunanisean 3.8X10° cfu/diadaans
dmasanuladiela 1.3X10° ladwe/Aiadans wazUsuiuniseen 1.15X10"cfu/Aadans dudusiuiulaiime
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5.5x107 Tafliie/dadans nunsuwdeuveude Penicillium sp. wazuuaildsunnliaunsatuysanmnis
sonla Tnlwauanerudwiulafivie 4.65X10° lafidie/adans uastiuUsunnniseen 1.18X10%fu/iiadans
(Table 1)

MnmMaeetevaAsIdonui Snlnauareuienumnzauiigelumsliidesdonideuunladen
esnlridnnulailife uasUSnumsseninniian sonrdeaiunsmaaeswesaninduasane (2548) Anuin
dosndnumlnfeuansaaigdvlawazairddefideldfuudninnuaney egndlsid dounnnssuds
wuieqdunigauudeu Weddnwuuwdeu ldun We Penicillium sp. uaziouuafiie dmsusudu
Tuaulelifiedesninfanuindu wasnumsuuleunnidegdunissu q mnilan liwanelunisldides
veedoridenuniladon Fudonamwns 3 viln Ao trilwauaneu 91as wazdhaing dWethandnuly
Fumeusaly

Table 1 Comparison of the numbers of fungal conidia and viable population of Metarhizium anisopliae

strain DOA-M5 on 5 kinds of media at room temperature in 7 days after inoculation

1% experiment 2" experiment
No. of Viable No. of Viable
conidia¥  population’  conidia¥  population?
(conidia/ml)  (cfu/ml)  (conidia/ml)  (cfu/ml)
Ground  8.25X10'b  2.46X10°b  9.5X10'b  1.6X10°b  1%contaminated by bacteria and
rice Penicillium sp.

Treatment Remark

2"contaminated by fungus and
Penicillium sp.

Sorghum  9.75X10"b 0b 9.5X10'b  3.8X10°b  1%contaminated by bacteria and
large number of Penicillium sp.
2"contaminated by fungus and
Penicillium sp.

Rice grain  2.05X10%°ab 3.38X10°b  1.3X10°b  1.15X10'b 1%contaminated by Penicillium sp.
2"no contamination

Cassava  5.75X10"b 0b 5.5X10"b 0b 1¥'contaminated by bacteria and

chip large number of Penicillium sp.
2" contaminated by bacteria and
large number of Penicillium sp.

Crushed  3.1X10%°a  5.85X10"a 4.65X10°a 1.18X10%°a 1%contaminated by bacteria and

maize Penicillium sp.
2"no contamination

CV (%) 70.9 15.5 73.8 109.9

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

2. NMINFENMTIALITRT NNl @aNE19dY
N151ARBIATIN 1 nudn Tanveilailifeiie 2.25x10° ladiiie/daddns Uuianisienvedte

8.65X10" cfu/fiadans T1na1saulrlatmerda 1.8X10% latwe/iadans USu1uni1599nva93e 6.96X107
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cfu/fiadans Srasiidfialivieds 2.3x10° Taliie/Aadans lausatudsinamsendsld dewiniia
mstudeuds Penicillium sp. ann Fremdlifladiiede 3x107 lafiie/aaans liamnsoduuiunmnissen
veudely osmniiansvudewds Penicillium sp. 11n $1vhsduldladviods 2.1x10° Tadlie/daaans
Uinamssenveaide 2.20X10'cfu/fadans $1ovineials Taliiede 1.3x10° lndiie/Aadans Usinamseen
voudn 2.87X107 cfu/fadans Tnlnauanerunsliladiiede 5.5x10° Tafifie/Aadans Usumniseen
vete 1.96X10° cfu/fiadans Srilnauanenuduliladiede 4.75x10° Tailiiie/fadans USuianiseen
voudeliannsaiuld WowniAamsduidiowde Penicillium sp. weswunueiiGeviunamnn Sriinmuanenuila
Tilediiede 4.35x10° Taflliie/faddans Usinumswonveads 5.34X107 cfu/dadans wazdnlnauaneu
dshidle (nsmiisavan) Wileadifevende 4.25x10° Tafifie/fiadans Usinumssonuesiie 2.17X10° cfu/
108893 Mua1U (Table 2)

Table 2 Comparison of the numbers of fungal conidia and viable population of Metarhizium anisopliae
strain DOA-M5 on 5 kinds of media and different methods of preparation conducted on June

2018 (1*" experiment)

No. of conidia¥  Viable population

Treatment . Remark
(conidia/ml) (cfu/ml)

Cooked rice 2.25X10% b 8.65X10" b contaminated by bacteria and
Penicillium sp.

Boiled rice 1.8X10° bc 6.96X10" b contaminated by bacteria and
Penicillium sp.

Steamed rice 2.3X10° b 0c contaminated by fungus and large
number of Penicillium sp.

Cooked sorghum 3X10' ¢ 0c contaminated by fungus and large
number of Penicillium sp.

Boiled sorghum 2.1X10% bc 2.29X10" bc contaminated by bacteria and large
number of Penicillium sp.

Steamed sorghum 1.3X10° bc 2.87X10" bc contaminated by bacteria and
Penicillium sp.

Cooked crushed 5.5X10° a 1.96X10% a contaminated by bacteria and

maize Penicillium sp.

Boiled crushed 4.75X10% a O0c contaminated by bacteria and large

maize number of Penicillium sp.

Steamed crushed 4.35X10% a 5.34X10" bc contaminated by bacteria and

maize Penicillium sp.

Steamed crushed 4.25X10° a 2.17X10° a no contamination

maize (control)*

CV (%) 46.1 54.9

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

* sterilization by autoclave
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nsnaansadeil 2 wudh Srnasydiladiiede 3.8x10° Tafiie/G0dans uaruTinunissenvoude
4.03X10° cfu/fiadans Tmansdulilafiieie 1.4x10° Tafiie/fadans wasUSununisenueaie 9.30X107
fu/iiadans dmenstidiladineide 3.20X10° Tndlie/iadans uazUSunansienvesdie 4.40X10° cfu/fiadans
drhasliladifiede 3x107 Infie/fadans Blaunsoduuiinunsenveadeld esnuuieu
Weunuaiideunn d1ansdldladifede ¢.65x10° Tadiie/fadans warUSuiannsenveais 8.40X10°
fu/iiadans $veidiladiniode 2.1X10° Tndie/fiaaans waslSinansenvesde 286X107 cfu/iadans
drilwauavenundlifladifieio 5.7x10° Iafiie/Gadans uarTaunisienvende 1.86X10° cfu/iadans
Frlnauaverudlilaliiede ax10” Tnilile/faaans wavlsnansenveadsllawnsatuld osaniia
msUudsuideuuaiiSeunn S1alnausnenuislilaliiode 2.55x10° Talie/fiadans wasUsunanisien
Y0ue 1.16X10° cuiiadans uazinlnaumeuilainde (nsmiSemuny) WlaliRede 4.7x10° laliie/diaaans
LazUSnNansIenYealie 3X10° cfu/iiadans (Table 3)

Table 3 Comparison of the numbers of fungal conidia and viable population of Metarhizium anisopliae
strain DOA-M5 on 5 kinds of media and different methods of preparation conducted on June
2018 (2™ experiment)

No. of conidia¥  Viable population”

Treatment Remark
(conidia/ml) (cfu/ml)

Cooked rice 3.8X10° abc 4.03xX10° a no contamination

Boiled rice 1.4X10° bc 9.30X10" cd contaminated by bacteria and
Penicillium sp.

Steamed rice 3.29X10° abc 4.40X10° cd contaminated by Penicillium sp.

Cooked sorghum 3X10" ¢ 0d contaminated by large number of
bacteria

Boiled sorghum 4.65X10° ab 8.40X10° cd contaminated by bacteria

Steamed sorghum 2.1X10° bc 2.86X10" cd contaminated by Penicillium sp.

Cooked crushed 5.7X10° a 1.86X10° bc contaminated by bacteria and

maize Penicillium sp.

Boiled crushed 4x10" ¢ 0d contaminated by large number of

maize bacteria

Steamed crushed 2.55X10® abc 1.16X10° cd contaminated by bacteria and

maize Penicillium sp.

Steamed crushed 4.7x10% ab 3X10°% ab no contamination

maize (control)*

CV (%) 84.0 94.5

¥ In column, means followed by the same letter are not significantly different at 5% level by DMRT

* sterilization by autoclave
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n1snaaesnssit 3 wui Snaseliladiiede 4.00x108 Tafifie/fadsns USinunssenvesde
1.66X10° cfu/fiaaans 4meansillifladivie 1.15X10° Tniliie/fiadans Usunainsenveais 2.8aX107 cfu/fadans
wasnumsvuieuanidenuafise dmansisliaunsadusunuladiedold eswninnsvuidieuds
Penicillium sp. U3inaumssanyedia 5.03X107 cfu/findans d1avhaslafifede 4.15x10° lalife/dadans
Tfannsafuusinansenvesdsld i swinuudeud ouwuaiide driduliladbiowe 265108 Tailiiie/
fadans Usinmumssenvesde 2.46X107 cfu/dadans uarnunisuudeuanide Penicilium sp. LazWUAILTY
FriheisldannsatusaulalifewarUsinansenveadeld Wesmniinnsuwidoude Penicillium sp.

uazuuAfiFeusinasmn dmilnauaneundilalifeds 2.15x10° Tafifie/dadans liansaduliiunseen
youdold iesmnuuilioudouuaiide dnlnnuaneudlilediode 3.6X10° Iniiile/dadans liaunsa
Tudsunanisienveadiold iesnUuideuideuuaiide nlnausneuisllaunsatusauladiouas
USunamssenveadeld 1iesnniianisuuideudsuuailousunamin wazdnlnauaneudsainde
(N55135AUAN) Tiledidowde 5.1x10° lafifie/daddns Usinunissenveade 2.12x10° cfu/diaddns
AUARU (Table 4)

Table 4 Comparison of the numbers of fungal conidia and viable population of Metarhizium anisopliae
strain DOA-M5 on 5 kinds of media and different methods of preparation conducted on June
2018 (3 experiment)

No. of conidia¥  Viable population

Treatment Remark
(conidia/ml) (cfu/ml)

Cooked rice 4.0X10° ab 1.64X10° a no contamination

Boiled rice 1.15X10° cd 2.84X10" b contaminated by bacteria

Steamed rice 0d 5.03X10" b contaminated by Penicillium sp.

Cooked sorghum 4.15X10% ab 0b contaminated by large number of
bacteria

Boiled sorghum 2.65X10° abc 2.46X10" b contaminated by bacteria and
Penicillium sp.

Steamed sorghum 0d 0b contaminated by large number of
the bacteria and Penicillium sp.

Cooked crushed 2.15X108 bcd 0b contaminated by large number of

maize bacteria

Boiled crushed 3.6X10° ab Ob contaminated by large number of

maize bacteria

Steamed crushed 0d Ob contaminated by large number of

maize bacteria

Steamed crushed 5.1X10° a 2.12X10°% a no contamination

maize (control)*

CV (%) 58.9 49.2

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

* sterilization by autoclave
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Short Communication
First Report on Natural Occurrence of Metarhizium rileyi (Farlow) Samson
Against Spodoptera frugiperda J.E. Smith (Lepidoptera: Noctuidae) in Thailand

Saengkhae Nawanich? Amphai Promnaret”

Waraporn Bunkoed” Sopon Uraichuen? Wiboon Chongrattanameteekul”

Abstract

Fall armyworm, Spodoptera frugiperda J.E. Smith is currently one of the most destructive
pests of corn in Thailand and elsewhere. During October to November 2020, cadavers of FAW covered
with fungal mycelium were observed in corn field at National Corn and Sorghum Research Center,
Pakchong, Nakhon Ratchasima, Thailand. The fungus was later identified as Metarhizium rileyi (Farlow)
Samson, an entomopathogenic fungus. This is the first report of natural occurrence of M. rileyi against
FAW in Thailand. Although the natural occurrence was low, results from preliminary test under
laboratory conditions were promising. More researches should be conducted to reveal the potential

of this fungus as a microbial control agent against this devastating insect.

Keywords : fall armyworm, Spodoptera frugiperda, Metarhizium rileyi, entomopathogenic fungus

Fall armyworm (FAW), Spodoptera frugiperda J.E. Smith (Lepidoptera: Noctuidae) has been
reported to invade Thailand since December 2018 (IPPC, 2018). Thereafter, this insect has spread
throughout the country posing threat to every major corn production area. Efforts from both public
and private sectors have been put forth to keep this insect under control. Several research activities
have been focused on finding effective pesticides for the emergency outbreaks. However, some
research programs in Thailand were looking for local biological control agents to combat this pest
(Plant Protection Research and Development Office, 2019). These included the studies on predators
(green lacewing, stink bug and earwigs), parasitoids (Trichogramma pretiosum), and microbial agents
(nematodes, fungi, bacteria and viruses).

In this report we surveyed FAW population from 3 non-pesticide corn fields at National Corn
and Sorghum Research Center, Faculty of Agriculture, Kasetsart University, Nakhon Ratchasima,
Thailand during October-November, 2020. The center was located at 14.6422°N, 101.3152°E with the
altitude of 388 m above mean sea level. The weather during the survey according to the local
agrometeorological station was 32.9°C max. temperature, 17.5°C min. temperature, 24.8°C ave.
temperature, 99% max. RH, 34% min. RH, 79% ave. RH, and 37.2 mm. max rainfall. The objective
of the survey was to search for any entomopathogenic fungus which caused mortality to FAW.

Dead FAW larvae which appeared mummified (hard bodies with or without fungal mycelia and spores)

Y National Corn and Sorghum Research Center, Faculty of Agriculture, Kasetsart University, Nakhon Ratchasima 30320, Thailand

? Department of Entomology, Faculty of Agriculture Kamphaeng Saen, Kasetsart University, Nakhon pathom 73140, Thailand
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ENTOMOLOGY AND ZOOLOGY GAZETTE Volume 39 No. 1, January - June 2021

were collected and placed individually in glass vials. They were transferred to Entomology and Plant
Pathology Laboratories within the center for further identification and tests.

We found out that natural mortality with mummy-like symptom was low (less than 20%).
Similar results were also observed by Mallapur et al. (2018). The collected cadavers were placed
individually in moistened Petri dish to allow mycelial growth and sporulation. The obtained mycelia
and spores were then sampled for microscopic observation while the remaining were isolated and
cultured on potato dextrose agar (PDA). The cultured fungus produced white mycelia with green
conidiospores on PDA (Figure 1). The results from preliminary identification using morphological
characteristics indicated that this entomopathogenic fungus was Metarhizium rileyi (Farlow) Samson.
This is the first report of natural occurrence of M. rileyi against FAW in Thailand.

In order to confirm its entomopathogenicity, the PDA-cultured fungus was bioassayed against
laboratory colony of FAW. The tested insect population was originally collected from corn fields in
Pakchong, Nakhon Ratchasima and mass-reared in laboratory for a few generations. Neonate larvae
were fed with pieces of corn leaves sterilized with 0.1% W/V sodium hypochlorite until reaching the
desired stage. Various concentrations of conidia suspension ranging from 10° to 10" conidia ml™* were
prepared from 14 days old PDA culture. Pieces of corn leaf (approx. 3x4 cm?) previously surface
sterilized with 0.1% W/V sodium hypochlorite were sprayed with designated spore suspensions before
being placed individually in plastic cups while distilled water was sprayed in untreated control. One
second- or third-instar larva was put in each cup. A new piece of sterilized corn leaf was fed to each
tested FAW daily. They were maintained under laboratory conditions for 10 days and observed for
mortality with mummy-like symptoms. Larval mortality began to appear since day 5. However,
mortalities at 10 days after treatment were calculated only from dead FAW with white mycelia and/or
green conidia.

The results from our preliminary test were comparable to those of Montecavo and Navasero,
(2021). High concentration of M. rileyi conidia (> 1x10° spores ml™) could produce 100.00% mortality
against the second instar larvae and more than 90.00% mortality against the third instar larvae (Table
1) while low concentration (1x10° spores ml™) caused only 33.33 - 39.58% mortality. More research
must be conducted to confirm the identity of this entomopathogenic fungus and also its efficacy
under both laboratory and field conditions before further recommendation could be given. However,
there is a potential that the fungus could be used as an integral component of FAW pest management
program. Mallapur et al. (2018) reported that field application of M. rileyi could reduced FAW
population by 62.50 - 66.46% at 15 days after application. We have already planned to mass-produce

the fungus for further experimentation.
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Figure 1 The entomopathogenic fungus, Metarhizium rileyi (Farlow) Samson
A. cadaver of fall armyworm on corn plant
B. fungal colony on potato dextrose agar
C. conidiospore under microscope

D. fall armyworm larvae with green conidiospores.

Table 1 Mortalities of second- and third-instar fall armyworm, Spodoptera frugiperda J.E. Smith, at
10 days after single feeding with corn leaves treated with various conidia suspensions of

Metarhizium rileyi (Farlow) Samson.

Concentration of Second-instar larvae Third-instar larvae
conidia suspension
(conidia mt) n Larval mortality (%) n Larval mortality (%)
1x 10° 48 39.58 66 33.33
1x 10" 20 65.00 40 55.00
1x10° 22 86.36 42 85.71
1x 10° 20 100.00 32 96.88
1 x 10’ 14 100.00 33 93.94

Untreated Control 41 0.00 60 0.00
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frugiperda (J.E. Smith). Available at: http://www.aseanet.org/documents/ARDN/ASEANDiagForum2/
PichateFAWThai ADF2BKK.pdf. Accessed: n.d.
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UNAITN

“gulsaunlasius” Tetragonula malaipanae
Engel, Michener, & Boontop, n. sp. Julseviinlusivadlan
A new species of stingless bee Tetragonula malaipanae

Engel, Michener, & Boontop, n. sp.

g35ums yanuY

Aasazdilsdanuddydessuniinauasanudueg vosywd mnliffwasdulswimdiivaslunns
nenasaents nandnnisnsinuaseng 9 sziusinaandesas mnmsTiaivludwnadenfidiumnty
dwmaliuszrnsiauasiulsmnagludunmeuasdsstonisaniug wisamdlendunutminnnisduny
Fulssdnlnivedlan (New species) did a7 “gulseunlagniug” Tetragonula malaipanae Engel,
Michener, & Boontop, n. sp. (mwﬁl 1)

Fulsauuuamaunasifdusloviasnsds noglududu (Order) Hymenoptera Luiiieafu i de
uau uasg) uazan ulssdaoglunguieriuildliivu (Honey bee) 19 (Family) Apidae waitfuiiftlais
wianly Sswanssanisdadu q Meowaiiodulsdeidoadynmdinguin “Stingless bee” 911113
duAunundulsdludssmalneiivarnvangyie uazdnisaunudulswilaludvedananidniginengua
punsuisuuLal NAuAguArdnIIneT nadsmanuas Tddmanudulsaandiuidily NNl
Fminnaauy3 Tnenuiilswihislusiulinsenalns Ficus L. (2sd Moraceae) Wuduliidduvunnlug/iidsd
F3n 1dusumud na1dFuUTEINAL 155 - 211 1wuflung AI0E9 20 - 30 AT (MW7 2) 2INNTAT9
AnsziegeaziBunnumdneynsuisiuiiedwunyia nuinddnuameduguingiadrofudulsadiin
Tetragonula sirindhornae (Michener and Boongird, 2004) ﬁﬂﬁﬂ’liﬂizﬁ]’mﬁ’sa&ﬂuﬂizmﬂl%mmzwa’l‘a
Uszine luniviode wu arsnsasguisannimdouany wazdudle witulseidrmanulnddisnuue
vegNAuAnA1teanly Jeldsauiletu Professor Charles Michener 91n American Museum of Natural
History amAnetdeuauda Ussimaanigewnini ildeavnaildiunsseniuaniinlan Wisuiaileudaiiu
nsfnweynsuistuvesilssedulan insdnuiuisudisudnuasnsdugiuinennisuen uazsaua
ofunzduitusinag (Male genitalia) Fadudnuwazfifianudiglunsinwsuoynsadsmudulse wuindy
Fulssvialnmivedlanuazldnedoinermaniin Tetragonula malaipanae %a%’ulawﬁmﬁﬂmﬁumjuﬁﬁ
Sdunanan (3.5 - 4.7 lwufang) dusnduvunassudnedidd dauesazria 3 gagsantimauns
Foinemanifinstuludell Wunsendoaduiesiun soswmansnansd s avind wilaeiug MeATAg I
WMINFENYATAENT szml,ﬂummssmmJml,mmEJLLiﬂaﬂmﬂUﬂ'ﬁLﬁ&JumiaauLLavmm%mumua%maamai
vosUsmalvgingnuegadaiiies uenanivhuduiuonnsdivinuifaduiinminduedides
Afunudulserdalmidde (i 3)

Y ngufguazdniinet d1inideiimmuin1senshviiiy nsuivnisinuns ngunn 10900
Y Entomology and Zoology Group, Plant Protection Research and Development Office, Department of Agriculture, Bangkok 10900
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AT 1 anwagn1FugIuInevestulswnlagiug vialuivesian Tetragonula malaipanae Engel,
Michener, & Boontop, n. sp.
n. SNYaENFUFIUINEIPIUUL (dorsal habitus)
9. ANBENEUgIUINEIN UL (lateral habitus)

MW 2 unasiegenfuuazdnunirSivesdulswunlasiiug Tetragonula malaipanae Engel,
Michener, & Boontop, n. sp. 810N M IAN1YIUYT
n. Auliinsenalns Ficus L. (39A Moraceae) ogonduvastulswnlagiug

Tetragonula malaipanae
9. ANEULUINNIINSITINUTUL TN UV TN TN 299U
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AN 3 509ANENT19158 A9, @193 Wlaeug Usunansdiurinaziuanasuesusenalne
N. 594ANARN313158 AT, @1395 Ulaeiug YULeaNd1TIUUAINALNES
V. 509AEANT19158 AT, @303 Wnlaeug niaumuanfivd

NansEMUIINMTIMsinensnssuiiligndes lidresdumsldasiedlunsidadagfiviuniul
sufsnsihansanminiifirnugenanysallusssued uenandssansenusesyuuiing saudsauueg
YosyuiiTud SdwaduessBuhliusnsiasuamannasvedananasenaiiuig demeid
imsiurlvierunssinlunansenuiivinniudiefnwaugavesihddemsuulanludliideluogis
fagu

LONEIID9B
Engel, M.S., C.D. Michener and Y. Boontop. 2017. Notes on Southeast Asian Stingless Bees of the

Genus Tetragonula (Hymenoptera: Apidae), with the Description of a New Species from

Thailand. American Museum Novitates, - BioOne 3886: 1-20.
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Ugninauailunszanaiveuslaaeuaniunisallain-19

in3eslng duSguY

medymnisszuinvedsalain-19 viliussnsuywdlunnyulan luaunsaufdfinisiasng o la
willowdu nseenluduiadiugdu uarduing q uenthudruudidiaudssienisindelsnlaia-19 n1sagus
TuturilfiAnannmaisn msugndnaiuaialunszans dsludu sudiu vievuaiafi azdaelvisnd
Aanssuyi uwasneuAaIeAULeTERaIlA
1. n19udgn
e Unal nsvnamaERN TAEURALENana 8 - 12 T Au+tenen ([uyadaiyeuenim
+NaU §n91dau 3 1: 1 1) waanugiuinaiuasiudagmig o wu nzms Wssn agt 11969 wien Ind
s Toe uzidesm usidowma uninn wnsditu Milnen uzse 1ud
HaLTan Ugnanudnsidiu ussgliiunszans dndumwan nzimst sen Azt 191969 veu And
Andnuudnasuuninfu indefunavinnies udUarudensinidaduroy @ @esfuununfuwas
LiJENE]ﬂ@J’ﬂ,WJ 7 whsimaziduswglallfuda) yonuzdedng q uns Milnen viu uazsse wgnlaevimgu
i 9 4 - 5 vgusons¥n Tdudin 2-3 Luaﬂmawau nauAuudlanevhednaduiu Luaﬂamaiﬁ]smm Riagtapy
Usrannd 2 - 3 $u fundawisusen ndmndudeseoeviiugua uazdunm msiauvesiund Wedundreny
Uszanas 1 ok azneuuen wandnang q aunmmuuiuivlueransusentie siselidesneulenuinges
neufu W Aetheendn wnusdesvneusnde 2 - 3 fusenszens fufidumnidesazaouvde 5 - 6 fusiensenng
2. nMsguasne
wé’qmsaauuamﬂdﬂ&JLﬁaLi'amiLa‘%fgLaUIm KN 9 ﬁﬂqﬂf‘: annsaviunananluusTnalawaus
45 Fududuly fivdnauafivgrlunssaaudassl vt sudu vieuumadih Adtagmannine Hud
1. msansgaUgnliuuthu enudiu vieuumuih Seinduiuitegnanuds uandn Tugasusn 1
Yaarundeaneliianuited1enguly 2 - 3 Ju wu nszanadan eguld
2. mamsnszanaUgnuutu st vieuumaeih snduiiuiisiin viediiuiities enafitigmides
sv8vUgn (Spacing) mimnsumqmﬂummﬂulﬂ fiysiniimaaiyduialivhiu owasiemeduaiuld
3 Hanndanszanenanauds uanda Safesvstusemi e lalifuuis uazassaiiuey 2 ads
uaziiu
4. fiosquanawaunvesiiy fivunsdn 1wy uxde WeEusenaen fnwa sestinlsl yniden wilewes
Sealallord nduman uss way 1 FesvhdagaUszanas 1.5 - 2.0 wes Ioftedeslumudng
5. Hostasnsdu vieatuayuliivosnnen Aana iindu fvurswia lasawigmanandes
nsznaun aldesTudegeuszann 1.0 - 1.5 wns Widauanssonsen ilelifisunnsonuuus Avonuausiis
azoanaen edefivsasyulunasiuiuinn vagiivugeandn (Main shoot) aziinenmadios uiues
3. Angiuiiny
fautfarugnitenaiunailunsenns udrenludauudu sty vieuumeth widngfvnnein
fnnaluszuam wasdiasunnegranileuiinulundasgn uienaisuunieosnii
3.1 it iflasannugnlunszans wdafansensliiia 4 fu smilldeudu 1 Bu audingladiy

1 &= a Y A a 9] A a
Wﬂiﬂ‘t‘i’]ﬂim’]‘lﬂﬂﬁiLﬂMWiﬂ’]ung’JWE’J’]LLaSﬂW38’13ﬂ‘U'WWI ATUITINTTINYAT NTANNY 10900

Y Entomology and Plant Protection Advisor, Department of Agriculture, Bangkok 10900




n3E1sNuasdnainen Ui 39 adui 1 unsau - guieu 2564

50U 9 N30 wagvi i fivursiafindu dalunssansgnuasuuiiuiidentusou 1 nszanedilddify
Yyiigfinuused ldun doufde Ruellia tuberosa L. innseds Peperomia pellucida (L.) Kunth anlalu
Phyllanthus amarus Schum. & Thonn. wagwaAuUn Digitaria sp.

3.2 lsnfiginuludnaiuasafiugalunszans Téun Tsasiidns nuludnagii Biaainidos
Peronospora parasitica (Pers.) LLaBWUIuﬁ%ﬁﬂmzqaLLmLﬁmﬂm%aﬂ Pseudoperonospora cubensis
(Berk. & Curt) Tsasudslufivnsznauns 1ina1ndosn Oidium sp. laalulndlulusznn innnides
Phytophthora sp. uaglsaUaeraiiidiluisidema AdaumgannisnnsineinIsedLnaLdem

3.3 wasdnginuluinaunsrifivgnlunszansasfuuasdngdmanuingadudaulng laiwy
WU R UsEAnuaul Fofiddy i vueulerin Plutella xylostella Linnaeus VIBUNTEY VY Spodoptera
exigua (Hubner) Wagnuaunseyin Spodoptera litura (Fabricius) aunsaduiuluanalale nsiinuwan
wanngadadn 4 A ssueluinaueiifignlunsenaiisauutiu et wieuumeih evadumes
wasdngmanineliufusas Tantandu q uuasinsddyfinuidulssluinauatifiugnlunszans Téud
yusuLasiurouly Liiomyza sp. wussunluuzidoma daiine1d wazazii wuaamidvnengu Bemisia
tabaci (Gennadius) wuluusidawma usidoilsny wazuzidos wagdou Aphis sp. wuludilneniuazive
RTINS LUAIULAN Bactrocera cucurbitae (Coquillett) WUMNAIENALAINIT UIU LAzl

4. mytasiuidndnginy

FANEUATINN NEng) Wsen) Azt 191969 viow [NT wsllowsne Uiy UslTowmA Waen
uAsdiUu filnenn Uau uazuzs Lﬁuﬁ%ﬁﬂmqé’ju Ugnifieuilna sauslneanuaziluUsznauawns S
wsanszaagntiutiu sty vienneih mavgnddsiimelfmaniitesiusdadngfivynelindiondnides
Japmmsldansieilluiinauiogedouazansivandndunanan

4.1 mstostumsssiavesdngiiasinauasfiugnlunszandag

4.1.1 MdndngiviiRnuiutagugndmindu Joyadnd yeuznin uazunau Tagyun
Aauaeldeuszanas 2 - 3 fu neuhanldnaniiegniivinaiuai

4.1.2 Fenlduwdeitusisinaunmduiidedeld fanuudauss fenusengs

4.1.3 Aenuaanunmsalvesdngiivlufivinanuasfiugn Tnevsiudaunsueninsitg 4 iy
vufiedin wnzseasdunverieduinarshuasdngsimanndesine q unddosuufivonns udunaver)
Sfumnnindesng q uuuitenendeity Tnswasingfivmedasiundusmnndseslufivens Tglideaiu
laispadu uduuasdingsnnndefasdoyaduyavuduemsliuadunsneuuny

A91IN5VRNY WU 8an TU Aon wazNagau 18N 1RAUNANS oLy WU 8IN1IUIN
WATEWNSY ndeadn eamslugd w30e1N15339 e nsvhanevesuaarlsauvinasiliivuante1nis
AINE7

dmusmrieensinundfing1n AdesimsmdaiiellliiAnnsseuiaiisuuss

4.2 nm3mdn liiasduivity lsafiv vieuuasdng WedunamuinGuiinisssuindessuindn

yud dmsuisnsindedld leua
4.2.1 msUesiufdn lagTBiumnssu (Cultural Control) 1y
- aousugouitvnadn Wulsegnuanihans liudussuaslsiaysaioenlang
- ppufndnfufiwynuiiniisenneunazuds fvinauasiiiugnesnly

- dnranseansdantriminzay eglidaiuiuly mszdleladuduivdeniu
uuduAuly duAaNsTzUIavedlIALazLLaIRn AN ITNTTsUIAT UL
9819590152
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4.2.2 mytaaiuidalagisng (Mechanical control) u
- 1fiu gon Tu nen wa viienn 9 dnvesiiwdinanuaifignlsauazuuasdngynuie
vhane e
- ftunguild nduuey nauwAsfiwuuudusg q vesiigluvinans
- fnufin1sssuInveskuaTiuuas Aesvienaiivuiwdn 1wy vy uesy [Wusuy
msUgndnauaalunszans ufenssuiagrliisnaneieden Wesoweylutu swanunsallaie-19

spUn 1Remdamduiumaihgua fivdisiugn vssiaanansaiannuunnsisunsiaunlduuuiudetu
WU ANNET W3RN TENNINILATIALAT InFuTUnSAURarARLar NS UTisUUS I LAt
AunNananTiUgnlunsaznszans idAyrandaild Yasaanansiiv anunsauilanan uaziiluuszney
ownsuilnaldognsasnde Ussaumsallumstgniiednaiuaiudazass aunsodiluldususanisugn
luafwegase 9 WWIH enanuiiafaeluudiasugnimmilondu winanouunuealimiouty Wumee
fiwdinanuasavariiuivenydu fHedevesanmindomdusmuny Fueiiiaadomedanm ldud fives
uazdngeing 4 uazdadoyanmenin ldun anmgfeonia 1wy gumgll was e1udu Anuuiuds Jadendn
asstiatedanduimununinadydulauasnsiavesii ilifeiivgnluusazads udazng dannw
uaneinaffy widimanansamuauiladematinmiagfatenenienlieglussduiendu nnediesnis
Ugnuanamilldenaliuansnaiu Aanssunsugninauadilunszansiulduianssuiiiauls

P =) Y a + v P % [
A 1 mawsendanuan Aurduyadni+ A 2 ussyTanuantunsenns Lnsién
Yeugni1+unau (3:1:1: 1) LA INAUTUAIENITUT
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A 3 Wedwiule 19ldUn wniden wesdwiy  awd 4 Avduoidey e wagdnang
NS0T 8NN AL
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29 17 aztniulelunseuiu nesaiu AN 18 HYATTOAUAT LANYDADINAN

U3lne 1wu Azteann (Main Shoot) TiwaneanwuLs
WiLUSINenans Ll
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AN 19 ONTLUATTULASTEUIN UN9ATIDND 2NN 20 wRenTulunsEane Aesunau
fewianataenun1sinany AN

1@NE15UTTNBUNMIIIBULREY
n3ealng TS, 2554. MUTHITUNAIFNFTYIRg IFHANAA Y. LBNA1TUTENBUNITOUTUNANGAT UUAS
dnsfimuaznistlostuidn adafl 15 driindfeiauinisensnuiia nsufunisnuns. 32 wih,
nauAguardnIINgN. 2553, AuuzINIsUeiunIsauuasdnifgngivy 2552. naTivnsinuas. §11nde
WAIN15013NTY NSUAVINTNEAS. 303 N
nauITe Y. 2547. AwuerinistesdunIsndviy uaznisloarsmvadviy U 2547. Lenansiynsinens

9
o w

AN ITWRIUINITONSNVINY ATUIVINTITINERT. 133 KA.

a v v L3

40101 Aanms FeTand nszangny uaveAsn grsersunl. 2537. glensuimsAngyisey. lasaimstesiuuas

q
o v

mindnsldnalaedsnaunau ne-lwasdy. nTUaLESuNISINYAT LagNTUATINTNYAS. 97 UL

Y
I '
U LYY

audnd Aswadadiu. 2550, unasdnginddAyurdauarnseeiumdn. uih 15-50. Tu: tlenansivins
wuasdngin win wagldnen. nguuivisdngiiy/nquiguardniinen ddnddeiamuinisersnuiiiy
NIUIYINTINEAS.

DINTT IAuded uarqua a1seunn. 2558. lsaiueln uayn15Ue9AunIdn. uTEnaeuAaeainsy 311n.
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Awuztilun1seseuEasRnunly “Msasiguazdniinen”

Y Y a

1. Sosfiagasinionndusenunside unaun1ivInig 9as ela anseuns JeAniu vise

Y
a

Uszaumsalfiiendownaiiuiginer &miner vdeidulsslovidornsinees Sadsliineffuriiloantou
2. fuatufesiiedosaysalluaty faninduieavunssnuiinidu (Ad) mstiaruemiliiu 12 ni
(iwmums:}%) 6 i (UNAY) wag 2 vt (@szid)
3. LiaamwmumiwEJﬁlvwwaLsmmumm*u il
3.1 FeiFes anwilng uazn1undangy
3.2 ¥ warflagdiliou vanwilve wazaminge
3.3 Abstract Anuenlaiifu 5 Weddudvonioidos sy “Keywords” e Abstract
3.4 undnga AuelailAu 5 Wedidudveaiados Wazy “Amdn” e undnde
3.5 A1 wansrudAyveslyy N1IRTIaenans wasinguirainveanside
3.6 aunIaluazdsnis Aslisulinssdu wazduddutumeunssuiunu lifeudadute
3.7  HaN1IASRLAZIANTal
NaN1IARDY UsIBIEasURaildnmTITe/maneseinsedy windesnmsedeututennn
Tummavidesuuszney (i) mamiesutsznaulildniundsnguitaue
39130f MITUTENEUAIBNANNITT 0NL1AINNITITY WsuIsuAUNaNITITEUALNNS
fammneverdu Jaymivsedeldudduaszdidy doiausuuziionsideluouian uazuuimsioy
nlulduseled
3.8 asUnanisnaaay/asunanisnaassuazdiuuzin liaserdoudunanisinu udasuly
aonAdoaiuingUszasd Azt o1auenvidelmlldifionunsedu
3.9 Avauan (18 dmsuivremionuide ualllmludsiuenide
3.10 1@Na1991989 Weunuguuuulude 8
4. madgumsldnmiiesenisidilavesyaraialy nandsmslddmividnlesn wensidoudn
awwssemaiilisndu uarlissanouligndeamanzan
nsBsuileinegnaans Whdeu il
- Foanffyynwlne @eansiynmndenge) FoTnermans vie Seandynwilne Fodnermians
TPLIANERAY
\aEsouig (cotton aphid) Aphis gossypii Glover 3o inaesauthe Aphis gossypii Glover
e magsauihe (cotton aphid) Aphis gossypii Glover (Hemiptera: Aphididae)
- Foandfynwdsna, Fodnermans fretna gy
cotton aphid, Aphis gossypii Glover %38
cotton aphid, Aphis ¢ossypii Glover (Hemiptera: Aphididae)
- wnilfeinenmansnanssiadeusetiludevnulneg Wiiussauwasmuiedoingmansyia
dnly feee 1
wassauiine Aphis gossypii Glover iusunseyiin Spodoptera litura (Fabricius) waglningn
Scirtothrips dorsalis Hood LLawuaumzﬁ%’l’ﬂW@maﬁm Spodoptera frugiperda J.E. Smith
5. mytedsluitladedildszuu Fo-U dedradu inFedlnsuasasn (2509) Meeud... vie..... 1nTes
nswazasn, 2509) nadififou 3 autuly TWld3eauusn mude « uazame ” i “ et al ” dmsuieay
Inganenansnwinglilidesunuioana
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6. mnfimsansesunm Widaiuviuenlivingises e1aunsnluiiaiseswnuainumunzay lanuneiay
wagA1e5UIEYNASY tneiiviuews (footnote) vaannsne Wildiiauuansdesute wisdiy wu v, 7 1usu
7. sUemsdugunfianudanuazdenseiuiies Weunnewmuiiulindagy @uends) sUanedu

AITLvIaLdgumeninuuninnsen1wdu
8. NIWLBNATONBY
8.1 manaaenans TudewesdniviegunsaliagiSmsvienanismaaes
- FRENNTTEY
ALTeY 1 Ay
Inea (2523) vise (Ineia, 2523)
Krebs (1978) ¥i5® (Krebs, 1978)
HLTEY 2 AU
udnuaranuy (2535) 13e (Budnuazinug, 2535)
Imchit and Mana (1992) %158 (Imchit and Mana, 1992)
nadifiTou 3 Autuly
avennuazAMy (2523) 1130 (A¥01nuATANY, 2523)
Lekakul et al. (1977) %58 (Lekakul et al., 1977)
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U5uw (2529) vive (fsuy, 2529)
8.2 lonansensduisoussanyns Tutyflonasersdeieizes
8.2.1 MIL3LaAULONANT
- WhenansawilngegluduusnuazionansnwisisUssaegludiuiiaes
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- fudsdleifeniu flenansannndt 1 atu
- Eafuluene fu Wsedifuandeslumann
- Fradasiludifien Wldsnes n, 2, @ w30 a, b, ¢ MAulul oid oefignedenouLaynds
MUAGIU
8.2.2 Uszlanionans
- i1
Fofueia. U. Fonede. Todindiast Samdn. Swaumth.
I PLERNRERIE!
Tnea W3nyan. 2523, unuidouniFases. tonarsiliaw avui 3 quiidouazaiug

o w
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AWYUYYIR NN 301 nt,
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Fofiusisis Ul AgIumans INNINEIRENEATANENT NTNNC. 657 Wi,

Holm, G.L,; D.L. Plucknett; J.V. Pancho and J.P. Herberger. 1997. Imperata cylindrical
(L.) Beauv. Pages 62-71. In: The World’ s Worst Weeds, Distribution and Biology.
Honolulu, University Press of Hawaii.

Krebs, C.J. 1978. Ecology: The Experimental Analysis, Distribution and Abundance.

2" Ed. H.A. Harper and C.B. Row, (eds.) N.Y. 678 p.
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