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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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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)
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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 L spraying 3 5 7 3 5 7
of water)
1. emamectin benzoate 10 58.33 64.58 41.67a 1875a 1458a 1458 a 6.25 a
1.92% EC
2. methoxyfenozide 10 64.58 64.58 41.67a 16.67 a 1458 a 1042a 2.08a
249% SC
3. lambda-cyhalothrin 20 52.08 58.33 4375a 29.17 a 8.33a 6.25a 417 a
2.5% CS
4. diflubenzuron 30 54.17 66.67 41.67a 2292a 6.25 a 417 a 2.08 a
25% WP
5. untreated check - 64.58 66.67 68.75b 54.17b 37.50b  6042b 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

Y 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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F/MaNNa MINAULANANEDR
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Heuniuaruana e 19itAYNNE AN UNTINAG linuans Fawuruouwas 0.33 F/AenNa NEINISHUETS
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Tdnunueunaslunenuazrasou llunnes19n19ad AR UNTIU3S A Wuans methoxyfenozide 24% SC uas
diflubenzuron 25% WP anwunuouwaslunoniazkagey 0.02 uay 0.04 §1/Aon.Aa AMUEIRU Witesnd
LLazLmﬂmﬂ@shﬂﬁﬁaﬁﬁzyvmaaaf"w’Uﬂiiﬁ%‘l@i‘w'umi%ﬂwwu@uLL@N 0.08 fi/Aen,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, ml/20 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 0.52 b 0.33 b 0.08 b 0.04 0.08 b 0.13 b
CV (%) 62.4 48.4 70.4 166.3 330.1 195.4 122.3
R.E. (%) 92.1 77.9 211.9

¥ 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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WUM T MUBULANTIRBNLALNASOU 58.42 UWag 56.25 Wasiud mudiy liusnssmeaifdiunssiis
finiuans emamectin benzoate 1.92% EC waz methoxyfenozide 24% SC Fanun1svansaeaiueunasfinen
WaEHABU 62.50 uay 64.58 WWasldun ammuary uAtesniuazuanAsed it AynisanAtunssuIsl
WuasTanunaianeveusuLasfinenLazrageu 77.08 Wasldud lnennnssudsavuanslifiai
uANAUNSEER dsmsviuansdl 5 uag 7 Su wui yanssuIBAviuaInunITIaNEYRMUBLLAKTneN
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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, m20 L spraying 1% application 2" application 3 application
of water) 3 5 7 3 5 7 3 5 7
1. emamectin benzoate 10 58.34  62.50 ab 56.25 a 56.25 a 50.00a 29.04 b 20.83 a 18.75 a 14.59 a 8.33 a
1.92% EC
2. methoxyfenozide 10 60.42  64.58 ab 58.33 a 54.17 a 4792 a 18.74a 18.75a 16.67 a 12.50 a 6.25 a
24% SC
3. lambda-cyhalothrin 20 60.42 58.42 a 58.33 a2 56.25a 43.75a 21.38 ab 20.84 a 1459 a 1042 a 4.17 a
2.5% CS
4. diflubenzuron 30 68.75 56.25a 56.25a56.25 a 43753 15.66a 20.84 a 16.67 a 10.42 a 8.34 a
25% WP
5. untreated check - 60.42 77.08 b 89.59 b89.59 b 9583 b 9529 c 8336 Db 83.3d 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. (%) - - - - 37.8 139.4 37.6 30.2 391 30.0

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

wsuansndsdl 2 uda 3, 5 uax 7 Yu wud nANITIANUEINUNMTTIAasT L ULANTIneNLAY
Nagauanad 43.75 - 50.00, 15.66 - 29.04 way 18.75 - 20.84 1asidud auasu Uasnitwaswananasnil
todfameaiiadunssuisliviuans Faunshansvesusuunsinenuasnaseugs 9583, 95.29 uag 83.36
Weddud mudiu Tnendaivansaded 2 ud 3 uar 7 Ju nssuisiwuashifmnuuansnoneeda Tuvaed
vidauansasait 2 uda 5 Yu wuin nsNIETiviuans methoxyfenozide 24% SC ua diflubenzuron 25% WP
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AIUEIRY witesniuazuANAtealTEdd N eEd At unIsHIETNUAS emamectin benzoate 1.92% EC
Fenunuouuns 0.17 f/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, m/20 L 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 0.25a 0.25a 0.23 a 0.21a 0.06 ab 0.02 a 0.02a 0.02a 0.02a
24% SC
3. lambda-cyhalothrin 20 046 0.25a 0.23a 0.13a 0.15a 0.04 ab 0.02a 0.02a 0.00a 0.00 a
2.5% CS
4. diflubenzuron 30 050 0.27a 029a 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 0.67b 054b 091c 038b 0.40b 0.48b 0.48 b
CV (%) 24.4 351 28,6 249 70.5 489 935 91.8 60.5 49.3
R.E. (%) - - - - 214 214 298 99.0 824 384

Y 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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wdniuansassdl 3 ud 3, 5 uay 7 Yu wuh ynnssAs AU snuvLeuLadlunenuarHaseuoLLN
91171 0.00 - 0.02, 0.00 - 0.02 uaz 0.00 - 0.02 AY/ABNNA MNAINU UosnIuazuANA WLl d A IsER ANy
n35aAlaiviuans Fanudruaumueunns 0.40, 0.48 uag 0.48 fa/non,Ka ANEFU YNTTUIsAvLANSlT
ANUUANANTUNNSEDR

maaeslulamaaedil 2 Wuin mehanevesusULAITIReNLAYHABBURUTLIUMUBULAS MESN3
wiuansnssd 3 ud 3, 5 uaw 7 Ju danuaenadesiy Tngynnssudsfiviuaswunmshansvesuouuasiinen
warNagauanad warnunuoulaslunenlazNasoutesuInaudslinulay desniuazuana1segeilusdney
naadAtunsnAslaiviuans Tnovnnssuisiviuansbifamuuandetuneada od sannisdanangfinssunis
Whansvesvusuuaslutisenguasay wui1 lunnsaeniivunsvhaneauluelinusivueuuasegnely
oraiflosnanmenguiivuinidn nueudseyluszeriidesmsenaiiewaumseiydulniaadeuiioan
wiasownsinlufunasemnsimilndifes Wevueuladuiiazianzeeninuauazidiidnudluiu wielaluldi
Srmauegeu 9 Taudu auiinguusmsdngiiy (2557) uay dyanduazane (2562) el Sseraduanivin
Tiwumadvhansrenguldvisdeneniuunme Tasfiorsdsanunielimunuouunsegnely

Fefinnsanyszansamanstesfrdanuouuadlusay wudwh 2 uameassdenndasiu fo ans
emamectin benzoate 1.92% EC §a51 10 fiadansaetn 20 ans @13 methoxyfenozide 24% SC 9%31 10
findansretn 20 ans a3 lambda-cyhalothrin 2.5% CS §0131 fiadanssiotn 20 ans wazens diflubenzuron
25% WP $a31 30 n¥uster 20 Ans duszAnsamAlunisdestuirfavuouundlusan Tnsans emamectin
benzoate 1.92% EC (nu 6) dnoglunduansiaiiifinalnosnguifissuulsranuasssuunduiloveuuas
(nerve and muscle action) lngansagnszAuMsineanaaslsn LAnn1sUnvINsaINIERaUszaminlins
danszualszannanas MMLUaineIN1ToUNIAkaENYANUDINIS miﬁ{]’ma&ﬂuﬂ&jm}aa Avermectins,
Milbemycins (IRAC, 2020) @slgia1nn1suenansi Annmsvinvesadunsgludu Streptomyces avermitilis
asnauifvseansnmlunisidamdsliuasvuouiidevinfg q ferudufividedngsssuminae
Aanndou LLasL?JuﬂfcjaJmiﬁﬁwﬁzyﬁﬁﬂﬁwmﬁmsm’[,%’[,umﬁmmsﬁmgﬁmmwauwmu (IPM) (Ishaaya et al., 2002)

d1m¥uas methoxyfenozide 24% SC (nau 18) dneglunguansiaiiidnalnesngnidenszuaunis
W3 AULATadUIAY (growth and development targets) dnegluansnaseos Diacylhydrazines (IRAC, 2020)
asnguiandlusununssuunMseenaUesueuilide TussAvinmgadonuoufudily asazeongy’
wileusosluu ecdysone Fadusesluuiinseduliusasdimsaiyidulauaznsedulindsddainnsaonasy
wazaziinnisaanasunasaatuneluiian ueniini dsllauautfvaemdalald Snifedaduasi
UaendoseddiTinsurndumasivsylomisu 5 A28 (Carlson et al., 2001)

duens lambda-cyhalothrin 2.5% CS (ngu 3A) dneglunguansiadiisinalnesngriiissuuuszanuas
spuUnAalieveuas (nerve and muscle action) ?j!qmsﬁﬁmmaﬂﬁ@@ﬂqw%‘ﬁuLﬂmmamdﬂf’: fineengnsisa
nagluaanguden Pyrethroids, Pyrethrins ansnguilasidnlsuniuauaugavededon lnsmadades
leuliviiiaanisnsgduunniiuly warluvensdlonaiianisgaduvesdulszamn (RAC, 2020) @13
Pyrethroids T¥ag1aunsvanglunisaivauuuasdngivlunisinens ars1suay wazluduieu lnelu
manwnsansiiunldtostuidauasdngfisdmannis d uaznusuiide Womadgdfuuasazenn
grdsumumainssualszamaigluliifund vilivgafueims gaudsnisaunundunde tiaenis
é’mwmuasmaiuﬁqﬂ (He et al., 2008)

a13 diflubenzuron 25% WP (ngu 15) Sneglunduansiadifiinalnesngisenszuaunisiaasivle
vesusas Tnafudimsdaaszsilaiu (chitin) (IRAC, 2020) Mdusrdsenevdfnyuedasadsvemdaadi
yesunad i ssumumneiaivlalussezvusuiifosasnasuiiloiingszozdnld vilvivuouasnasiu
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lslasnysaiuaemeluiign ansnquildaeglunduees Benzoylurea Sudunguansrnfnuuasiitinisiiluldesng
unsvanslunsdnnisdngiivuuunausay (IPM) wazn1sdnnisnisdumuansmdauaas (IRM) tiesanni
m’mL{‘Juﬁwﬁmaé’mﬁ,g&qQﬂé’aauml,ammméf’;ﬁ’] (Sun et al., 2015)

dmsunansznuresanaesisidesiuma nui1 ansnAs e siidausas linelriAnanduiiv
(phytotoxicity) AR W 2 wamnas d’mém’unumiv&umsﬁﬁmLL:uaqﬁﬁﬂmwmaauﬂszﬁm%mwﬂmﬁ’u
fdnrueuuadlumsmifusiaugs 2 - 2.5 wns uaziinseiuniiaszan 3 - 4 was lngldsasmiu 6 ans/du
WU ansidauLaTiTdunuAIWLANTATIR Ao @15 lambda-cyhalothrin 2.5% CS Sifununnsviuans 2.28
Uw/Fu/ass seda5n Ao 813 emamectin benzoate 1.92% EC Wwaw methoxyfenozide 24% SC fifununs
wuas 7.80 way 9.00 UTWEL/AS Aty LLasmﬁﬁﬁé}’unumiw'umil,l,mﬁqmﬁa diftubenzuron 25% WP
ffununsviuans 15.30 vw/du/ass (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

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

dsunanisnaaauazAugin
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20 fladanseoun 20 Am3 a13 emamectin benzoate 1.92% EC §ms1 10 faddnsseun 20 4n5 @13
methoxyfenozide 24% SC $as1 10 fladanssotn 20 ans wazans diflubenzuron 25% WP §751 30 n3use
11 20 Bns fusgAnSamalunisdesiumidnnueunadluruy uaziauyunisidans 2.28, 7.80, 9.00 uax
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