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Percentage attraction (mean + SE) of adult of male melon fly,
Zeugodacus cucurbitae, to different concentrations and times
interval of cue-lure in natural rubber latex membrane.

Percentage attraction (mean + SE) of adult of male melon fly,
Zeugodacus cucurbitae to different concentrations and times
interval of cue-lure in natural rubber latex membrane.

Percentage attraction (mean + SE) of adult of male melon fly,
Zeugodacus cucurbitae to different type of membrane and testing
times of cue-lure in natural rubber latex membrane.

Percentage attraction (mean + SE) of adult of male melon fly,
Zeugodacus cucurbitae to natural rubber latex with and without
membrane sheet and cotton ball at 25°C.

Percentage attraction (mean + SE) of adult of male melon fly,
Zeugodacus cucurbitae to natural rubber latex with and without
membrane sheet and cotton ball at 30°C.

Percentage attraction (mean + SE) of adult of male melon fly,
Zeugodacus cucurbitae to natural rubber latex with and without
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Zeugodacus cucurbitae to natural rubber latex with and without
membrane sheet and cotton ball at 40°C.
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different treatment in the field condition.
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(Cougillett)

Percentage attraction (mean + SE) of adult male Zeugodacus
cucurbitae to different concentrations and times interval of cue-
lure in natural latex membrane.

Boxplot analysis of percentage attraction (mean + SE) of adult
male Zeugodacus cucurbitae to different concentration of cue-
lure at in natural latex membrane.

Percentage attraction (mean + SE) of adult male Zeugodacus
cucurbitae to different thickness and times interval of cue-lure in
natural latex membrane.

Boxplot analysis of percentage attraction (mean + SE) of adult
male Zeugodacus cucurbitae to cue-lure on different natural

latex membrane thickness.

Percentage attraction (mean + SE) of adult male Zeugodacus
cucurbitae to different membrane types and times interval of
cue-lure in natural latex membrane.

Boxplot analysis of percentage attraction (mean + SE) of adult
male Zeugodacus cucurbitae to cue-lure on different membrane
types.

Percentage attraction (mean + SE) of adult male Zeugodacus
cucurbitae to natural rubber with and without membrane sheet
and cotton ball (control) at 25°C.

Boxplot analysis of percentage attraction (mean + SE) of adult
male Zeugodacus cucurbitae to cue-lure on different types of

rubber membrane at 25°C.
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Percentage attraction (mean + SE) of adult male Zeugodacus
cucurbitae to natural rubber with and without membrane sheet
and cotton ball (control) at 30°C.

Boxplot analysis of percentage attraction (mean + SE) of adult
male Zeugodacus cucurbitae to cue-lure on different types of
rubber membrane at 30°C.

Percentage attraction (mean + SE) of adult male Zeugodacus
cucurbitae to natural rubber with and without membrane sheet
and cotton ball (control) at 35°C.

Boxplot analysis of percentage attraction (mean + SE) of adult
male Zeugodacus cucurbitae to cue-lure on different types of
rubber membrane at 35°C.

Percentage attraction (mean + SE) of adult male Zeugodacus
cucurbitae to natural rubber with and without membrane sheet
and cotton ball (control) at 40°C.

Boxplot analysis of percentage attraction (mean + SE) of adult
male Zeugodacus cucurbitae to cue-lure on different types of
rubber membrane at 40°C.

Boxplot analysis response of adult of male melon fly,
Zeugodacus cucurbitae (Cougqillett), attracted to cue-lure with
different treatment in field 1 condition. Different letter on each
box were highly significant different (P = 0.000) according to
Tukey’s HSD test

Boxplot analysis response of adult of male melon fly,
Zeugodacus cucurbitae (Cougillett), attracted to cue-lure with
different treatment in field 2 condition. Different letter on each
box were highly significant different (P = 0.000) according to
Tukey’s HSD test
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Figure 18

31890150 WUSENAU

Boxplot analysis response of adult of male melon fly,
Zeugodacus cucurbitae (Cougillett), attracted to cue-lure with
different treatment in field 3 condition. Different letter on each
box were highly significant different (P = 0.000) according to
Tukey’s HSD test



AnRNIsuUIZNA

o v =

lassmsAnwnuandiukue e smanansillsluy cue-lure dniudagauuasiuumng
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NIIAAUINEN g w19 T HaNa 5L cue lure dmSUAIgALNAITULAS
Zeugodacus cucurbitae WuANMITITUTBENT cue lure 71 0.5 Wesidudamsofsgadauduie
e unasTuln Z cucurbitae Tdlalumnansainauneuil 1.0, 20 uag 3.0 Wesidusinasn
szezasveaaey 60 Tu lnenuiiiszeriian 15 Ju nuimsasgaldgeaneglunis 52.60-73.33
WasiFud 1NATILINTLTIVIAZDU NTNAFDUAINLIUNTEILHLENINT NUTWNALIUITES
wr g anITiosiudnIsfiegauuasiuuas Z. cucurbitae taliunnenanu Inenuesigusdinis
fannogluvas 13.3-80.8 Wesidud udanumud 4 fadwnes Tanumdoinazaundaneui
wanzauiign Smsurlnveauiuuaiusuiiineguuiiueimns nuihnsinuaslifousiuo sl
aanUAlunsfegaunasuunsldliunndsiu Tnonuiesidudnsisgaegluvig 125675
Wedldus Msfinwdviswavesgaumniinen siagaulasTuLAIUUHUENIMNT1 WU Tigamedl 25-35
perLealTea w1 TLUUAALAY ALK UL TI0vTadE TaaauTRlunisiagauuas iy
waslelsiunnsnaiu sniuigamagd 40 ssrwalBea wius s FildAnuiuiuausuanansafisga
uaeTulag 33.33 + 7.3 Wedldud annnivdrduasusiuamsARALULLUTY 25.83 = 6.25 LAy
2583 = 6.51 Wedldus mudiu dmsunmameaetluaninulas nudnislausuenonsldfausu
wusuiiuseAvs nmlumsdndunuasTuundld 29-58 fa/fudn desndinisladadsdnauls sa-

166 f/fUsn NSL8LIaINSNAEaU 6 dUnn

ANEIALY: WNUEINNITT; cue lure, HUAITULAY; Zeugodacus cucurbitae
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Abstract

The development of para rubber membrane mixed with insect pheromone, cue lure,
for attraction melon fruit flies, Zeugodacus cucurbitae, were investigated. The concentration
of cue lure at 0.5% showed percentage of attraction to adult male Z cucurbitae similar to
other concentration at 1.0, 2.0 and 3.0% all tested until 60 days. At the tested day 15, all
concentrations of cue lure in rubber membrane showed percentage of attraction ranged 52.6-
73.3%. All thickness of rubber membrane were not significantly different of percentage of
attraction to adult male Z. cucurbitae with high percentage attraction ranged 13.3-80.8%. At
the para rubber membrane thickness 4.0 mm had a suitable properties of sticky and flexible
during handle. The study of film type on para rubber membrane, the para rubber membrane
with and without the film were not significantly different of percentage of attraction to adult
male Z. cucurbitae with percentage attraction ranged 12.5-67.5%. The study of temperature
effect on para rubber membrane were demonstrated. At the temperature 25-35°C, the para
rubber membrane with and without film and cotton showed similar percentage attraction to
the flies. At the temperature 4OOC, the para rubber membrane without film showed
percentage of attraction (33.33 + 7.3%) higher than cotton and para rubber membrane with
film with 25.83 + 6.25 and 25.83 + 6.51%, respectively. In the field test, the para rubber
membrane trap showed efficiency of catches adult male flies 29-58 flies/trap and less

efficiency to the cotton trap with 84-166 flies/trap during tested 6 weeks.

Keywords: Para rubber membrane; cue lure; melon fruit fly; Zeugodacus cucurbitae
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wiaaTuuns (melon fruit fly) Zeugodacus cucurbitae (Coquillett) aglugusiu Diptera
29 Tephritidae Hunuasfunaliaionid sfivvharenandnnisnisinensuazianuddnma
wiswghaduegnan Tasnuanudemerenisuyiaisnananagsening 30 — 100 Wosidus
(White and Elson-Harris, 1992; Allwood et al.,, 1999; Clarke et al., 2001; Dhillon et al., 2005)
annsalwhatefiednlduinndi 81 via Tnelanzednsdafivnszgauns (Cucurbitaceae) Lo
URIN1 LAsla fA1as i 51Lé1’11,|,ﬂumauﬂ viuwden fnves wazugsy 1udu uuasfuuasdion
wnssEUIRENINYIvIeLEe myinzenne Unthinill uagmyinizani3eun (Dhillon et al,, 2005)
dndudszialnefinisunsnszaeiamnaiavesUsene (1un3, 2544; Alwood et al., 1999)
anudemeTiAntuiunananinnnuasfumanadelundaldfiveswandn fvueuoidt
wazAuiilobosgmelunandn vilinandnuiuazsasneuimun (White and Elson-Harris, 1992)

[ 0anANUE OBV IHARARIINNTU A8 8 LI TULAY Z cucurbitae nEAINS
fosfimadanseuauUszmnsvesuuasiuwns Z cucurbitae Tuiludl Fslivans™ wu n1afiuna
wAsTignUAASTULRY Z. cucurbitae A vaneeenaniiuil vievhate nisvena n1sleunueu
WNAITULAS (Diachasmimorpha longicaudata Ashmead) Aslaid aslsAuuas (Beauveria
bassiana waz Metarhizium anisopliae) nsane$ed n1slune edelusiu wionnslyansillsluy
Saufufusn waznslyansiadl 1w imidacloprid wag deltamethrin 1udu (Alwood, 1997;
Sarker et al., 2009; Sarango, 2009; IAEA, 2013; Tan et al., 2014; Thaochan and Ngampongsai,
2015) Tnsranveghedenisloansilsluvlunuasiuuns Z. cucurbitae \Jusnisnsnieiidenle
Huegraann dwivasiilsluuillunisauauuuasiuuns Z cucurbitae e @13 cue-lure (4-
(a-Acetoxyphenyl)-2-butanone) {uansiifinaandmlunsiagauiasiuung Z cucurbitae iwei
(White and Elson-Harris, 1992; Jang, 2011; Shelly, 2012) vofivasnslaans cue-lure Ao a@1unsa
Pganduaulssrnveasiuunamarl Z cucurbitae lusssnvd wielvlunisweinsainig
STUNNVDILNAITULAS 2 cucurbitae Iuﬁumﬁgﬂéjw (Allwood, 1997; CDFA, 2013; Barclay et
al., 2014)

13 cue-lure fidnwaziuveunaazsymeldneg nslynudnlnasdemeanans
senanasluludduasnauansiafisidauas ndaanduhluueuBilutuin Wessliuuas i
udinoglufudn 1013173 cue-lure (B uansi semeldans daduddluamnsansoyly
anmuwindenldenuiu uenanianmennaiseudsdmalians cue-lure semeldogesinga
(Hiramoto et al., 2006; Jang 2011; Bhagat et al., 2013) ﬁmil,l,fﬁsuﬂﬁymﬁaﬂmﬂ%miﬁﬁa@
vwdiaulanaunudd weviminfivanUaesas cue-lure ldanauudy (Vargas et al. 2010;

Shelly et al. 2011; Bhagat et al., 2013; Sidahmed et al. 2014) g1nsuluUsginalnenuin

11
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=

HANA TSN T51A190 wenanddnsdiwsuesn s ilysiuduaisusiia

Wudwmmmﬁéasﬂumiﬂamdaaawﬂﬁanmuﬁﬁu (Herculano et al., 2009; Murbach et al.,
2014; de Barros et al., 2015)

I v Y
LYY [

Feifulunsfnunideadedfsaulanisluukuenanswansuansillsluu cue-lure Fadu
wanFasisUuuU ez fuussAnsnmveanisleansiilslig cue-lure Wannsoasmuogly
anuandeuldsnuiuiu Teansilsluy cue-lure TuuSunditiosas wazannsomuauLIasTy
unt Z. cucurbitae 1##8 33 lnsiFeuifloutundndusiainiioman Snisdaduntsifiugaa
wanfusivosenamslitiyanifingdu eiduuumeniseunuuuasiuuns Z. cucurbitae ves

nunsns Mseguseneunsiauladndnduideinanluleuselovd

Inguszasd

1. iieRnwiauauTRwuemTHanasillsluy cue-lure dmsumuanLIAITULAY Zeugodacus

cucurbitae

o s

2. viveliuUsEavEAnveawsueenswWaNansillsluy cue-lure Inidlaauaud@ngnindndnmiany
LNkl

3. Junadenvennumsns vseguszneuntsumainideluluselov

N13AILDNEIT

AYUAIAYVBIUAITULA

wasuuAs Z. cucurbitae \unguasisasunaliulavisfinuivhanefionszna
unsfl dndgyniaasughaldvatssia 1wy wasna UIU wgse Wnves nn wazuadly Wudy
uananismuinanunsaviarefivasznaunsiiuiieedadug 1d8nde (Alwood et al,
1999) \flesanuaasiuuns Z cucurbitae 1uusasfififivosvaneuila uazivusdazuiaaiunse
nuiuldiAounaonriat Fevilfuuasiuung Z cucurbitae ffiemnsegmasaiaiuayaunsnuas
gnvianuannndt 10 Jusiod uarSaduniasifinisundszuinlsiognsmnii UENIINTUIATIULAS Z.
cucurbitae §a¥nduntasfinisdihsySwesinuinsufivlunane Useine (CABI, 2016)

NIHNTIZUIN

wuasTuuns Z. cucurbitae ffufniaanussmeduie aanduiinisuninszangld
Faniusineg ldun wensn awsnunde Tedude wazoide Jalisneaunisunsszuinuinnin 40
Usznel (Fieure 1) dwiulumituiiedeisenunmsunsssuinvosuuas uuasluuszmese
Sulatli@es 81971u a1 wnae Wi wuia e Undaaiu AaUTud ealus asaen laniu ne
asrsusgemsutedisnyd waziieauiy 1Judu (White and Elson-Harris, 1992; Allwood et al,,
1999; Dhillon et al,, 2005; Vargas et al., 2015) @ s ululszimnalneds1891un15uns 58 U19U04
WNAIIUWAS Z cucurbitae Lquﬁanﬂmﬂ"Uaaﬂszmﬁ (Allwood et al., 1999)
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Figure 1 Distributed area of melon fruit flies, Zeugodacus cucurbitae (Cougillett)
Source: Vargas et al. (2015)

dasiunazidauuasiuung
N13AUANLLAITULAIINaNEITNT UagITau1InYILANANUEEMEVDINANERAY

W8 Fanunsnsensleisnisiers wioenslanansq 35n155mu Lﬁ@iﬁmsmuammaﬁuum
AindseAnsnmannBetu dmsuTinistestusasirauuasfuumsannsouuld feil

1. Msnnssa Matunaiignyanein vieyanauils iiteidunisannisunsvenesiug
Tususiely wazdnussfmssmaliluss Snvuvamgnlifazenegiaue fnsdnussimuanns
lilhAnsuamniuly Wielvdn fuazusasdnssssundamsadidwmelunsiasunasiuuns
(Verghese et al., 2004)

2. Mavienadenszmuntiddedunt viegemanadn etlostuldlVusas fuunaaun
Nalalunandn (Allwood et al., 2001)

3. mslyansaeflsluudnyansuuasTuunanes] 1wy a1s cue-lure Wusiu (White
and Elson-Harris, 1992)

4. Msluwdeiy wieRvillyduunn fe astusivlslnslaam (orotein hydrolysate)
wasfuussianeduanmaide asunfunboiuviiudame dulvgdnlamtutumslsasdeils

TuuwazAudn (Chinajariyawong et al., 2003; Pifiero et al., 2009)

£
aada o

5. Myvudiuwias FUv IalasinAnuakuasuwnsriamefuluiui g LRI
28598 iliusasmaridundu udassuuasidunduinlurauiugiuuuadlusssuwd e
annsveeRugiliuuasiulaslusssurfand il ssrinsasaulaiviliiaanudemenis

wiswgnadnealy (to et al., 2003)
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6. M3mdauarauaulnedais 1wy n1amizd seiulou (Alwood et al, 2001;
Bokonon-Gatan et al., 2007) uagnsmuauuuastaliideidoslsauuas ivu 8. bassiana uay
M. anisopliae WHudu (U way aw%m, 2551, Thaochan and Ngampongsai, 2015)

7. Wudea1siad A9 AwNas LU abamectin, imidacloprid, deltamethrin was

carbaryl Wy (Verghese et al., 2006)

nsauadlagluilsluu cue-lure

Cue-lure (CE) (4-(p-Acetoxyphenyl)-2-butanone) 1Juasillsiuun deulanislelu
N13AIVANKNATTUILAN Z cucurbitae FIngANTINNITABUALDIVDUAI TULALNAKHBANTLS
11w cue-lure @u15088 T UN1TNEINTAITNUIUUTEVINTVBILU A TUBAI L UANINGTTUYR LAY

U )

ﬁmﬂ%iumimuauLL@Jaaﬁmgwsu (Paw et al. 1991; Permalloo et al., 1998; Seewooruthun et
al,, 1998) lnsnsfsgalidnsutomaduuasfuunaamndstudniinaumaaddnuas o
wiasgnisgaunlusudnazgnaniasarsiidausasmelutudn §938nsdanannduisnig
AuAuLLasuLsuuUaends Juileuasiedmdauuadluuiados uanduingde
anmwanaen lasduuniuisnisemumuruuiasiuunanes (male annihilation technique,
MAT) (Barclay et al, 2014) Fsaziiulainmsloansilislay cue-lure @unsnannisszuIAvs
wasfuundlusssud aneudemevesnandn uazinisiilulelunisdanisuuasdagiivuuy

ysanmslumanes Wud (COFA, 2013)

Tuussimauifods1891un15lra13 cue-lure lun1sAruA UL LA Z
cucurbitae Tuntasuzse wuihmslsans cue-lure aunsaanesidudnsiuminaisvesumau
un3 Z. cucurbitae lunandn waztTumnandadilignuuasswiaedfiuanniu ulasdisingly
a13 cue-lure fiefidudnisiviianevesuuasuuns Z cucurbitae winiy 14.38 Wodidus
Sawsuiugnmuauiilsifimsmuguiivefidudnmayiianewindu 72.23 Wedidud uenanil
wasiilyans cue-lure lun1saruauiiUsuananin 24.1 6 LﬁaLﬁsmﬁ’mmaqmuqmﬁﬂ%mm
NaRAmLies 12.7 fu (Ranganth et al., 2015) Fvaenndasiusiesuiug fiin1siflaans cue-lure
Tuiivnszgaunswdadug wuinduisnsfiiluszavsnmiiannsaanesidudanudems waz
WnUSINveINananld (Stonehouse et al., 2002; Vargas et al., 2005; Chaudhary and Patel,
2008; Raghuvanshi et al., 2008; Kiran Rana and Kanwar, 2014)



Hanfugg1awIT lulszmndlne
UsziwAlnefianulieumuanamnssuens iesnnilulsenaindnessuiunis

vodlandeiilonauazanudululdlunsiaudsswaliduaudnarinisndauasdseentdndos
wsgideslifnuamassmunnudosnisvesdlald sumsimunnandadundofosiontu
fuvane fainhenunesgldaduaydliinglsessssumnlulssmadunntu Tnglimada
nanAngafididnenin Wausdedusions adayaanfudodiuuiinumslsedinndulaed
Whmnefianislesaelulssmaduiosay 20 mniduiinislyiesdosas 11 veawandn
Jravin vieuszana 3.2 — 3.0 uaustusiel il Tull 2553 med1asdinslagsmnslugramnssa
Tusgmeadsanas 0373 &1 Tneasfintiuaind 2552 Usvana 3 wWedidud flesanuszina
flaensaaning iy Fu Juu Snnsversgrunissdalulneniniy nslvgraslugeamnssy
MeluUsENAUTENBUME BNENUNMUL BNEALAZENTATY §llo8 N NNTLINNEY ToLTILaY
pUnsnifiin anewudides wdnfaurieni FonaiFeunsaou nandusiilaslununeadouas
Amnssy uaznslee T HALsEnad MUY RauY (@inaun1sidenanainuns, 2559)
FaziiuldimansasiormnsiaunsathlUlvUsslonyd wieoenuuunandnsaieg 1inune
dmdunshlulausglesinenanuasiu wuidainshlulsusslenivdes dmndnisia
ilulsusslesinenmainuns oradudnsesmmiswonaiiuyanivesersnsliiyaaiun

g9U

ﬂmauﬁ’a%aewﬁmﬁm%uw’umewqmGiamiﬂaﬂﬂa'aﬂmimﬁ

Lmumqw1swmmawmwmmsaw&umwsﬂLﬂuwamﬂwﬁlwmﬂﬁmmm maﬂﬂim
w3 esflenainendans Sanssudans DAANNNTIN yoslaluthudou warsauvmianisunng
(@17N91UNTIToN19N15INEAS, 2559; Frade et al, 2004) ludruvosnisinluleusylevdlunis
vrapn1slanUassansiail n3ee ‘WimLmu&m‘wwawLﬂmamaﬂ%uwmmmuaaﬂ%mwmuﬂm
AMANTRRINATT INTIZURUENIITIFNITANIUAN UTNIMUATUIIE JUNTI LATIUIAVBITNTY
msﬂumamalm (Herculano et al., 2009) Tumqmiu;wm:umimLmumawwmlﬂwwmmwﬂm
UIRLNE Im&Jwaumiﬂgmuzaﬂﬂiumasm‘vmw WUMUNLE NS @R TamIETEaensUanUdes
msﬂﬁ%auﬂﬁlﬁanmuﬁyu (Ferreira et al., 2009; Herculano et al., 2011; Murbach et al.,
2014)

uaﬂmﬂﬂmauﬁamaaLLr;Ju&m‘wwmLLa”aLLNumeiu%ﬁﬂSm é’aﬁﬂmauﬁ’aﬁﬁlumisﬁw
grann1sUanUassansindlaisuiy Tumamm‘wwwmimLmumuwiumwam&n Flvianeyzas
miﬂamﬂaaamlﬂmamuawu miszj‘vaﬂmiﬂaﬂﬂaaamiuwuaaﬂUﬂmauumaaLmumuwiu
o YUINVDL] LATIATII UAZAIIUVUIVDILH LU UTY (Gardner 2006; Hoare and Kohane,
2008; Ng et al., 2010; Seo and Na, 2014) mﬂmimaauwaamwaaﬂmvmaa TAULEULILUTY
FABIUULN LYW wmwmmsmwuﬂivammwmiammsti‘tJamJaa&JaﬁWIﬂuulm uARn o9l
mimaammawmwmm uaﬂmﬂulﬂmwsmumiﬁmsnwamaaammummaimaaiwuam,mu
&19N19T ‘vwmu,wusJNw1wm:mmmwumaqmmuqaagiuma 100 - 120 perwaldea lagly

15
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danansznusolassaienislu Feihldidusnmisamisasnfvasisenuiudielauanusou
(Harahap et al., 2018)

1NAMANUAAING1IVDIUA LN m‘mﬂ:umimmﬂi‘v&Jﬂm%mmivxliﬂmwl%
NNITLNEAT Lmumawwawm%vmwvaamiﬂafﬂﬂaa&Jmimﬂmﬂﬁlmmamwu wumuma
anmundeuneuenld anusunanisleansiilsluy wazanaudeneemananaINnsan
Manevasuiasiuneale

Funuuazdasnislyans cue-lure
591815 cue-lure U3u1as 1 a3 1anUseana 6,500 U (§sdoainuisvilasnss)
druans cue-lure dniulalumsfspauuasiuuns Z. cucurbitae Tuowmainnelulssmadsld
madnamne wifeglunaiadassmea deisudisusaidvans  Alsluuddnuda fo
methyl eugenol Altlun1sisgausasiunaliisiin Bactrocera dorsalis Fsihnsmeneglulsgine
wuhdisnan 6,500 U Tutiies 1 dns (@dernuisvlaenss) uiiuedinuaniuiulause
Y119 10 Jaddns wazviglusian 120-150 umsievin Ansimsednsidusia 12,000-15,000

UM dMSUAUNU 5900 kardnsnNsleans cue-lure vaununInsuazIsivduanslilu Table 1

Table 1 Cost, price and loading unit of cue-lure (the cue lure price in Thailand 15,000

baht/litre)
Old method (cotton) New method (rubber)
Amount of cue-lure/trap 500-1,000 ul 50-100 ul
Cost of cue-lure/trap 7.5-15 baht 0.75-1.5 baht
Cost of rubber membrance cue-lure/piece 0.5 baht 3.0 baht
ad
/NN

1. NSLASHULNAITULAY Zeugodacus cucurbitae

AusususauIuLazIAINTiguuasTuLs Z cucurbitae a1 nuUasNYnIng
Tuwndminasva lalundeswaradnlailianzgszuiseinia wuin ninaxeixgs widu
18.5x27x10 wufluns Auaisesndessesiiudienoifiglavifiiiunisevenidoudivszana 1
wuins iielinusuendnud Unidliussana 8-10 fu Suhundeudhensunsafiousndnud 1
snusiuenlélandomanafinlaiiiiianzgszuneenia wuin 10.5x10.5x6 Lwuflng tieseliuuas
finoonandnud Wledusuiseenandnusirlulanssinis auin 30x30x30 LeuRlums (nsavie-usl
tug) nmelunseiiimaneu Bad wagi Wuemsvesuuas desiuasausnduiedong sy

15-20 Fu visouwnasTulsmadenunsnaniug warnsoundly Inelviuuasiuuns 2 cucurbitae
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wadoiwnnslefindesnanafinvsanamdvle vuiaduihugudnans 8 lwufiues fianzgseun
naeafieliuuasunsetenzandly negluussgresth v 1x2 wufes figudetinds Nendes
dnlaidunan 24 dalus ndaandudeluuuasuifssuuomaiiondaulamingnsves Swaine
wazAg (1978 $1elan e, 2539) molundendssuuas wuin 18 5x27x10 \wuALnT (Ae9aus
yuswangToil 3 sesiundeseneiiglaievandeieliusuwudnug sntudhednudlulily
nssislamunnnedu Tnemelunssditaanou Sad uazid Wuomsvesiuas vdanuuaseen
ndnud dnFeniamsusasuuns Z. cucurbitae wafuazidssusasudony 10-15 Yu daudugu

anszer F2 dmsulrlummeasssisly

2. mMsAnUSuevesans cue-lure ﬁﬂ'mw,%u%wmq Tuurug1 I 51BN 3RINARA7

WaSemaguuasuuns Z. cucurbitae fiszeziaandnge lugniwifaslfianns

R UNITNARBILUUFNANY 5] (Completely Randomized Design, CRD) M3 Mialus
UIENBUMILLHULINITIVUIANINTIFIY (NT19XE1IXMUT) 5x5x0.3 LuAluns (351503 sy
mquswmﬂ%aagaayﬁw%ﬁ’m Wil 1403001364) Alwasans cue-lure fiensineu 0.5, 1.0, 2.0
waz 3.0 Wedldud Wlundlifgumaiiiesszeziaan 0,3, 6,9, 12, 15, 18, 21, 24, 27, 30, 45
uay 60 $u RniuthlunaasudedufuToimeaiuuasiuuns Z cucurbitae 918 10-15 fu $1u7u
20 ¢ melunsadfsruna 30x30x30 LwuRlng Taeaukuenamnsluanans cue-lure A
wuruineg melunsafuszozing 1 $lus Juitnsouuaasiuuns Z cucurbitae iz
fusiugnanns Tnsdudunisvaaesdiuau 6 saronimuud 1A ANOVA uaziUTeuifiey

AREseds Tukey’s HSD test

3. NISANYIAMUMLNVBIHUENWITITHANFT cue-lure ABNTABUALBIYDIRLANTY
wALUNAIUUAS Z. cucurbitae Tisseziaananeg Tuanmitesujlianis
TUHUNTNARBILUUF ANy 38l (Completely Randomized Design, CRD) N3 My ud

U3ENoUMeuiug1IIITITUIANINTIZIU (NF19x8712) 5x5 LouRLunT §AUUIYesuKueNeT
uAneneiu Ae 2.0, 3.0, 4.0 way 5.0 Tadlums ieAnwiAuaNTANsUanUdesansluUNLYE 19N

Plauvunianndy Inglanais cue-lure ANUANIUNATIAAIINNTNARDT 2 U elin

AUNNARDINSEELIA1 0, 3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 45 wag 60 Tu nuulUnaasu

9 U
1 v <

ARAILANTEINAR WUAITULAS Z cucurbitae 818 10-15 Ju 97uu 20 67 aglunsadngaruin
30x30x30 LUALLAT IngwugInsNdaunuswinaeg melunsaluszezian 1 93l

JUANINUIUBNANTULAY Z. cucurbitae MU UANETAHUENNIT) LO8AIEUNITNAABIIIUIY 6

FIRNINUUA 1AT1EH ANOVA uazluSeulisuniaaeniedd Tukey’s HSD test



4. AnsANINYTIAYBIHUINUSUUUUHYEN W TIRANENS cue-lure AaNIAIARLAY
Fouwefuuasiuuns Z. cucurbitae fisveznananeg Tusnmitesujlinnis
TUHUNITNARBIRUUFaNY 58] (Completely Randomized Design, CRD) N3 iyl us
Usznaufeuwiug1amnum (nf1axe1xgq) 7li1nnismaaesd 3 nanans cue-lure in
wuruiiATiannmmaaesd 2 Iadeusuaausueianieg $1uau 3 e 1Hun wwuli wiu
wuuldovilail 1 waznuuwsiudeviiod 2 Tnefiusiugnsnitlifuiudeduganua thlunsl
figauvniiviesfiszeviaan 0, 3, 6,9, 12, 15, 18, 21, 24, 27, 30, 45, 60, 90, 120, 150 uay 180 Fu
MndulunaaoudedufuTomaguuasiuuns Z. cucurbitae 91g 10-15 Fu $1u2u 20 #7
AelunsaddavuIn 30x30x30 LEUALIAT IABINIMH UEINITIT AR IUUH UL LU TUYTAFI9Y
aelunsaduszesiian 1 dalus Cuiindiuruusasiuuns Z cucurbitae fwnuniniediusiu
g19m177 Tagduiun1amnaossiuam 6 SadenIniuud Jias1zsi ANOVA uaziTeuifisuaads

P85 Tukey’s HSD test

5. NMIANYBNENAYEIUN)NAaUTEANSAINYDIUHUENIWITINENET cue-lure WAZMS
= v @ W ¥ [ . a 1 4 a wa
AeRARUANIBIWARLLAIIULAS Z. cucurbitae NiszaziIananey TudnnwviaeUfjuans

TWHUNTNARBILUUF ANy 58] (Completely Randomized Design, CRD) N3 Mialud

UIENOUAIBIANENINITIVUIN (N319x819xg9) TAaInn1snaae 3 Inanans cue-lure Ay

[ 7 ' '
aaa

wuruifAgaannsaassi 2 Tasouduuusuriediafianainnismaassi 4 thluanslin
goumgil 25, 30, 35 way 40 psrwALTYa fisvezan 0, 3, 6, 9, 12, 15, 18, 21, 24, 27 uag 30 Yu
MnduhlunaaoudedufuTomaguuasiuuns Z. cucurbitae 91g 10-15 Fu $1u2u 20 #7
melunsadinssvunm 30x30x30 Leuftuns Inonausiuensmnsindigamgiianeg melunsadu
svoziaan 1 Falus Sufindrauuuasiuuns Z cucurbitae aunnzdiusue1anne tng
FUTIUNSNARBITIUIY 6 S1AENITLILG A1As1EY ANOVA uasiUSeuiiounnaaesaeia Tukey’s

HSD test

6. MsANEIUSTANEA WAL WIS TINENENS cue-lure Giamiﬁe@ﬂﬁ'alﬁu%mﬂé’
UNASIULAS Z. cucurbitae Tudgninuuag
WMSBURNUEINISIT T UUIR 555 luRuns Anuww 4 dadwns Iuandis cue-lure 7
ALY 0.5% uagluwsugnmsiiilifaudumnusy adunannnisneasswnsdusiuam 1
203 WisuisuiuBmansguiledfineonans cue-lure 1 faddns (uyamuey duidiuns

naaasluwlasUgniiginunsnsdiuiu 3 ulas lneiduwdasiivuiu Weniguruiiony 30 Ju Uiy

Anuuaeiuuaang 2 3ULUU 31uIueg ez 10 AUAn (91) WAIUUUA1NUIU Inguaiuiudninaiu

18
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Ieag 10 WS nTuTuinduutasuunanandulalusdagiudnnn q 14 Ju 3107 3 A
< 1Y v A a [ a a = P ! a o
Jusvegiian 42 Tu ndsanitvuruiiony 30 Tu (svegisudnng) Wisuifisuataiedmiuluasiy

I
v v v

UANYN 2 E‘ULL‘U‘UéJDEﬁ% independent student t-test

NAN1SNARBILAZIANT

1. MSIATPNLUALIULAY Zeugodacus cucurbitae
louuasiuue 2 cucurbitae  weudiugdmiumsinizidessinaniowuasiunaanay
Z. cucurbitae Nilong 10-15 Ju (Sugnszesi F2) dwsulslunismageunisnevaussenns cue-lure

Tuwiu19aN151 faenn1saLiun1sNnass

2. mMsAn¥USINAUeLEs cue-lure AAMUVLVLAG 9 Iul,l,siuﬂ'quiwiamiﬁe@ﬂﬁ'aLf?m
Fowweguuasiuuns Z. cucurbitae fiszeznanang o lugnwiaslfianns
NANSANIUTHI09AT cue-lure TiAaLusg o TuunuennsIsan1shsgasuiude
e uNAsTURg Z cucurbitae fiszeznatang o luanmniesufiinng Tnefnuuiunamesans
cue-lure fiATuavL 0.5, 1.0, 2.0 way 3.0 iwedidud Tuwsiuenaminiiszesina 0,3, 6,9, 12, 15,
18, 21, 24, 27, 30, 45 Az 60 Yu wuT LR AL TmATLIATULAS Z cucurbitae 3w
\nzusuenSFATszevan 6 Yu fienuauwn 1.0 Weddud annsofgasauduTomaduasiy
uA3 Z cucurbitae |§ 59.17 + 5.69 Wasidud wagiiszeriaan 15 Yu fiemuaury 1.0 Wesidud
anansnfsgaiLinTmAdusasiules Z cucurbitae l¢nndis 73.33 + 2.47 Wedldud Niszeziian
60 fu Bufidaududutomaiuuasiuun Z cucurbitae WMNFUNLENNTIANAY Fatiend,
30 Wedldud (Figure 2) lalSeuiivuaiadevesnsigaduiuiomadiuasiuuns Z cucurbitae
Tne38 boxplot nudmnarmsuruiivefidudnisfagauuasiuundldliunnsaiy (Figure 3)

w1 TTiszeriaan 15 Ju ynanuutuanInfgadaufu TemeduasTuung 2
cucurbitae lsiga Taeflayindu 55 + 6.19, 73.33 = 2.47, 67.50 + 7.16 Uaz 51.6 + 2.47 Weslus
AUAITU FauanenanInsvesaatduegailvedfyvnsads (P < 0.05) (Table 1) AMSUANUINTY
93a13 cue-lure TulLEIMI nATLLTL (0.5, 1.0, 2.0 way 3.0 iedidud) fiszesiian 0, 30,
45 uay 60 Fu anunsnfsnALLAsiULAS Z cucurbitae lalaiunndnafiumsadd (P > 0.05) daudl
Srapa 15 $u uHuseIIANLINTY 1.0 Wedldud uansnsaineany 3.0 Wedidud ag1s
AlvdAyn19ads (P < 0.05) (Table 2)

donrdasun1sAnuIues Vareas et al. (2005) 711 molded paper fiber naufiu cue-lure 7
ALY 0.50 TadAns wae fipronil 24 fadn3u anmnsofugauazandufutomadisasiun Z

cucurbitae @ 77 Fu win1sAnwiassillyanstesnitfs 62 wih WeiUTeuiudSumsvesansluian
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ueana1nd Vargas et al. (2010) Lo Wwrnus n Specialized Pheromone and Lure Application
Technology (SPLAT) lasauuans cue-lure fiamuunay 5.0 way 20.0 wWesidud Buszeziian 15

FUAW NUIMIADIAMIINVUANTORAARNAITULAS Z. cucurbitae Talsdunneinariu

——0.5% 1.0% —4—20% —e—3.0%
S 8000 - .
[
ks
£ 6000 -
S
£
©
“ 4000 -
]
on
s
€ 2000 -
Y
[}
a
0.00 ‘ ‘

Day

Figure 2. Percentage attraction (mean + SE) of adult male Zeugodacus cucurbitae to different
concentrations of cue lure (0.5, 1.0, 2.0 and 3.0%) and times interval in natural rubber latex

membrane.

80.00

20.00

0.00

Percentage of attrction (%)

0.5% 1.0% 2.0% 3.0%

Concentration of cue lure (%)

Figure 3. Boxplot analysis of percentage attraction (mean + SE) of adult male Zeugodacus

cucurbitae to different concentration of cue-lure at in natural latex membrane.
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Table 2. Percentage attraction (mean + SE) of adult of male melon fly, Zeugodacus

cucurbitae, to different concentrations and times interval of cue-lure in natural rubber latex

membrane.

CL
Concentrations

(%)

Testing times (day)

15

30

45

60

0.5%
1.0%
2.0%
3.0%

32.50 £ 5.28A ab
29.17 + 4.36A bc
46.67 £ 4.77A ab
36.67 + 4.59A a

55.00 + 6.19AB a
7333+ 247Aa
67.50 £ 7.16AB a
51.60 £ 247B a

32.50 £ 4.43A ab
32.50 £ 5.44A b
28.33 + 6.54A bc
3750 £ 250A a

17.50 + 6.68A bc
30.00 + 7.19A bc
44.17 + 8.98A ab
4417 £ 9.17A a

6.67 + 4.22A ¢

10.83 £ 3.27TA ¢
12.50 = 2.50A ¢
1250 + 3.10A b

Y . . o .
There were six replicates per treatment mean within columns (capital letter) and rows
(lowcase letter) with the same letter are not significantly different (P > 0.05) according to the

Tukey’s HSD test.

3. NISANYIAMUMLNVBIHLENWITITHANFT cue-lure ABNTABUALBIYDIRLANTY
ALUNATULRAS Z. cucurbitae Tisseziaanang  TugawifasufiAnns
NANNSANYIUTUNAVBIET cue-lure ANUVLNYDIUHUEIINNTIINANENT cue-lure ADNNT

evauDIveITIANTBImARLLATTULA Z cucurbitae Tiszpziatdng q luanmiissUfinng lag
AnwIANUMUITB LM 2.0, 3.0, 4.0 uay 5.0 dadluns fiszesian 0, 3, 6, 9, 12, 15, 18,
21, 24, 27, 30, 45 Az 60 Fu WuhTwAUA LAY TIMATULATTULAY Z cucurbitae BN WHY
s laATiszeziian 3 Ju wiugremsiiiaamu 4.0 fadwng awnsasgadauduToum e
uuastuuns Z cucurbitae 1¢ 95.00 = 1.83 Wodldud fiszoziaan 24 3u wsiugnamnsianumun
3.0 fadwes ausafgaduaniamAluLasiuLes Z. cucurbitae lnnngia 82.50 + 9.44 wWosidud
wazfiszaiIa 60 YU WHUL1IM51A AN 2.0 Hadwns Builswiuduiuiomeaduuasuuns
Z. cucurbitae WA UALENIINS18AA0YNAY 13 + 4.01 wWesidus (Figure 4) il orSouiiion
AnadvesmshsgafiuTameauasiuLng Z. cucurbitae 1ne38 boxplot WUIWNAAMLITES
wHuenfiUesidudnishsgauiasTuunslaliuaneneiu (Figure 5)
FoFeuiisuukuensmnaifienumuneing q fsvezann 0, 15 wag 45 Yu ulugnanisiia 4

ANunu Guesidudnisfsgaduduiomaduuasiuune Z cucurbitae Aliunnaneiy daud

€

Y <@ v

J289L981 30 Wag 60 Tu wiugamsIfiauvun 2 dafiwuns Sesidudnishgadtiu e

e

o

WLASIULAN Z cucurbitae HoBAIMNLENNITINIANUKLN 5 Jadluns tazianaenueglitudAgy
N19ans (P < 0.05) (Table 3)
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F1115UUI T804 Vargas et al. (2005) la1nsgm1uwas (molded paper fiber) aunn
5.8x3.6x0.5 Llgufluns (U1 5 fadwmns) yuseas cue-lure U103 500 lilasans Anauiuans
fipronil U311A5 24 fadnsy anunsafagauazadadiuiomeaduuasiuuna 2 cucurbitae I 30
Wedifud uazaunsadandaesansldoniuiude 77 Fu uenani Leblanc et al (2011) T@i
N3eAEe (recycle cardboard) YU1A 5.8x3.6x0.5 lUALLIAT (MU 5 HaGIUAT) YUAIT cue-lure 7
ALY 0.50 Ny Tiaufuans fipronil USuas 24 fiadndu annsofsgauazendaufiu o]
wuasTuralsl Queensland, Bactrocera tryoni, 16 19.0-74.0 fi/fuan/dUast Wuszeziianuiuia
16 &Unn1A (112 Su) Feonndasiurunnaedaenuinudugsnnsfinumn 3-5 fadiuns wuildy

Tunshsgausasiuundlafninanumund 2 dadiuns

—®—2 mm 3mMm —gp—4 mm —@=—5mm

100.00 -
g 80.00 -
c
2
kot
® 60.00 -
=)
©
Y
o
¢ 40.00 -
8
c
7]
=4
Q 2000 -

0.00

0 3 6 9 12 15 18 21 24 27 30 45 60
Days

Figure 4. Percentage attraction (mean + SE) of adult male Zeugodacus cucurbitae to
different thickness (2, 3, 4 and 5 mm) and times interval of cue-lure in natural rubber latex

membrane.
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100.00 a a
a a T -
& 80.00
+-
£ 60.00
©
[T
(o]
©  40.00
g
C
g 2000
(O]
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0.00

2 mm 3 mm 4 mm 5 mm

Para membrane thickness (mm)

Figure 5. Boxplot analysis of percentage attraction (mean + SE) of adult male Zeugodacus

cucurbitae to cue-lure on different natural rubber latex membrane thickness.

Table 3. Percentage attraction (mean + SE) of adult of male melon fly, Zeugodacus cucurbitae

to different thickness and times interval of cue-lure in natural rubber latex membrane.

CL Times (days)
thickness 0 15 30 45 60
2 mm 68.33 + 6.79A ab 72.50 + 2.50A a 51.67 + 6.54B ab 44.17 + 851A b 13.33 + 4.01B ¢
3 mm 64.17 + 4.36Aab  80.83 + 11.21Aa  55.00 + 6.54B abc  46.67 + 6.54A bc  26.67 + 5.58AB ¢
4 mm 74.17 £ 3.00A a 68.33 + 4.01A ab 70.83 + 3.00AB a 54.17 + 396Ab  29.17 + 4.17AB ¢
5 mm 56.67 + 4.01A b 67.50 + 3.10A ab 75.83 £ 3.96A a 59.17 + 569Aab  30.83 + 3.52A ¢

Y . . o .
There were six replicates per treatment mean within columns (capital letter) and rows
(lowcase letter) with the same letter are not significantly different (P > 0.05) according to the

Tukey’s HSD test.

4. AnsANEYTiYB AU SUUUIHYEN W TIRANENS cue-lure AansAIgaR AN
wuas¥uuAs Z. cucurbitae fiszaziaansingg Tuaniwifasufianns
NAN1IANYTTATDIKLIE B UK LB NS TiNANAT cue-lure (AHLTNTY 0.5 1Wosiiud

AN 4 Sadluns) femssgadiiiTomeaduiasiulns Z. cucurbitae fszeziiandingg Tuanm
osUFtRAnT MRedeusuBesumnihusiuens 3 ¥ia fe LUUk wuwuuderiad 1 wazuUULEY
WWoullnd 2 Teeflwsiuensmsuuulifauuiedugnniuan wdnhluilduanmndounisueni
8881181 0, 3, 6,9, 12, 15, 18, 21, 24, 27, 30, 45, 60, 90, 120, 150 Uaz 180 Ju WUIILWIUAIAY
Souneduuasiuuns Z cucurbitae Suanimeususnsnstldifiszesna 9 u uduwuudeniin 2

ausaRgaR AN TBIANUNaITULAY Z cucurbitae l9unnde 75.00 + 2.89 wWosidus fszesiia
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90 Yu wriunvuieriadl 1 awnsafsgadiuTomeguuasiuuns Z cucurbitae 16 62.50 + 4.43
Wosidud wazfiszerinan 150 Ju druusuenamnsuultauiussusuiisiuududu o eg
WATTULAS Z. cucurbitae lWNMEKLEN9NTIIIRY 55,00 + 4.83 Wadidud dufiszeriian 180
$u wiuuuuidovind 2 anunsafgedaduiomaduuaciuins Z. cucurbitae anas 12.50 + 5.28
Weosldud (Figure 6) iilai3suiiivunniadsveanisisgadudufoimaduuasiuun Z cucurbitae
Tag38 boxplot nuwdinveusudeuuukug I mnsUuLiiosiduinisisgauuasfunnal gl
weneenU (Figure 7)

yinveuHuBaUULHUEINITiNALATT cue-lure (ATanuTY 05 Wedidud aruvin 4
fiaditums) fiszzinan 0, 15, 45, 60, 90 waz 120 u vnvdnveusudouuIHLEITIANLTARIYN
fusutomaduuasiuns Z cucurbitae ldliuaninanszevinandussiidoddgmeada (P <
0.05) (Table 4) dmiuviinveausiudouuusiursnsmanas cue-lure (0.5 Wosldud mnumun 4
fiadilums) Mszopiian 30, 150, uag 180 Ju anansagaUATIuAY Z cucurbitae uansnafumng
& (P < 0.05) Tnefiszoziian 180 Fu uskugremismuulifausiude fgausasiuun Z cucurbitae
WANAINUNLENNIT T RAG e W HovTindus (Table 4)

MsAALAUE 1S DUHULD BAIUUILHUE1 NS NUTIAINTaTeszaenITUAnUABEAS cue-
lure ponaldruazUTatos uilumnanssturundudinanan1snouausUe AT UL
indfausiugnamnsfainanantesas Tnewuiiszeznamaaey 180 fu wiug s iRaLKui LAY
wiudeasuufmihiuasewnsuautios (Table 4) 1 Murbach et al. (2014) IéAnwinisthusu
gamTmaN L UasURTUE WUl uug N ansanstrasnsUanUdesasu§Tuglad
59.08 Wofldud Ifuuds 13 Ju JadunuantdlunsinifuuaszasnisUanudesasvesusiu

YNNI
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Figure 6. Percentage attraction (mean + SE) of adult male Zeugodacus cucurbitae to

different membrane types and times interval of cue-lure in natural rubber latex membrane.
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Figure 7. Boxplot analysis of percentage attraction (mean + SE) of adult male Zeugodacus

cucurbitae to cue-lure on different natural rubber latex membrane.
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Table 4. Percentage attraction (mean + SE) of adult of male melon fly, Zeugodacus cucurbitae to different type of membrane and testing times
of cue-lure in natural rubber latex membrane.

CL Testing times (days)
type of
0 15 30 45 60 90 120 150 180
membrane
No fabric 53.33 + 6.15Aab 55.83 + 8.89Aa 33.33 + 8.23ABab 27.50 + 2.81Ab 57.50 + 5.28Aa 55.00 + 6.71Aa 46.67 + 4.01Aab 55.00 + 4.83Aa 39.17 + 3.96Aab
Fabric 66.67 + 4.77Aa 37.50 + 3.35Ab

Cellulose 1 63.33 + 6.54Aa 52.50 £ 9.55Aa

Cellulose 2 67.50 + 5.88Aa 36.67 + 7.03Abcd

22.50 + 3.59ABb

46.67 = 7.60Aab

20.00 + 3.87Bcd

20.83 + 3.75Ab 38.33 £ 5.11Ab 42.50 + 4.23Aab 41.67 £ 8.82Aab  43.33 + 9.46ABab 20.00 + 1.83Bb

25.00 + 3.42Abc 58.33 + 6.41Aa 62.50 + 4.43Aa 42.50 + 4.43Aabc 20 .00 + 1.83Bc 22.50 + 2.81Bbc

23.33 + 2.47Acd 53.33 + 7.26Aab 57.50 + 5.28Aab 40.00 + 4.08Abc 23.33 + 5.43Bcd 12.50 + 5.28Bd

/
"There were six replicates per treatment mean within columns (capital letter) and rows (lowcase letter) with the same letter are not

significantly different (P > 0.05) according to the Tukey’s HSD test.
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5. MsAnenBndnavesganglinaUszinSnMUs LB NI TINENENT cue-lure KAZMIAIAAAILAN
Fowweguuasiuuns Z. cucurbitae fisveznananeg Tuanmitesujlinnis
A13NAEOULK UMMVl U U o L ueNIIRRassuR Ll eviad 1 wazdld (50
lulasdns) uyaaiuny memaauﬁqmmﬁ 25, 30, 35 uay 40 psAwaliud iszeziian 0, 3, 6, 9,
12, 15, 18, 21, 24, 27, 30, 45 waz 60 Ju fnan1snedau feil

Mgl 25 sarngaided nuIUIUABANTEINARLUAITULRAY Z. cucurbitae 13 UMAZIAHY

A

s laafiszeziaan 9 Ju Tnsusiuensmnsfidndiouiudoviad 1 aunsadsgaduduioiwag
uiastuLns Z cucurbitae Tdunndie 83.33 + 4.22 Weodldud fiszezinan 24 Yu wsiuenamnsuuvlin
wH L eanansauanyUdesas cue-lure uagdagasiurududutomaunasiuung Z cucurbitae ¢
11171 60 Wasifud aufisszazinat 60 Tu uenanismuiurusramnsuuuliaukud sauso
FagaldAniunusnsuuuiiRamewsiudesind 1 uazdd (Figure 8) erSouiiivuaiadeveanis
fagadaduiomauuasiuuns Z cucurbitae 1ng38 boxplot nuinfigaumgil 25 ssrwaidea uiu
gnanildfeuiudedivefidudnmsfagauuasiuwnauandanusiueamninauiude uaznoud a
pgNltpd1ANINana (Figure 9)

dwdudiszeziaen 0, 15, 30, 45 uaz 60 Yu grumgil 25 ssrmiwaLTea uiue1sTUUlRnLL
Ho wiugnansiRasmeusiudoviad 1 wazdd annsafgadufuiomeaduuasiuuns Z. cucuebitae
Ialaiunnanamaaiia (P<0.05) InousugrsnsuuuliAausiud sanunsnfsgadadu Tomeduuasiuuns
Z. cucuebitae 1 71.67 + 5.87 wWosiiud (Table 4)
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Figure 8. Percentage attraction (mean + SE) of adult male Zeugodacus cucurbitae to natural

rubber with and without membrane sheet and cotton ball (control) at 25°C.
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Figure 9. Boxplot analysis of percentage attraction (mean + SE) of adult male Zeugodacus

cucurbitae to cue-lure on different types of rubber membrane at 25°C.

Table 5. Percentage attraction (mean + SE) of adult of male melon fly, Zeugodacus cucurbitae

to natural rubber latex with and without membrane sheet and cotton ball at 25°C.

Temperature Testing times (days)”

25 °C 0 15 30 45 60

Para rubber without cellulose  25.00 + 2.58Ac 40.83 + 5.69Abc 63.33 + 10.06Aab  71.67 = 5.87Aa 53.33 + 6.67Aab
Para rubber with cellulose 21.67 + 4.94Ab 18.33 + 4.22Bb 55.00 + 4.83Aa 13.33 + 4.94Cb 41.67 + 4.77Aa
Cotton 12.50 + 4.23Ac 20.83 + 3.27Bbc 44.17 + 6.76Aa 3333 + 4.22Bab  40.00 + 5.00Aab

Y . . o .
There were six replicates per treatment mean within columns (capital letter) and rows
(lowercase letter) with the same letter are not significantly different (P > 0.05) according to the

Tukey’s HSD test.

flgaunail 30 osrnwaldoa nuiWiszezaa 3 u uwiuerniidameuiuie assadgadh
Windemauuasiuwns Z cucurbitae tonnde 97.50 + 1.12 wWesidus wazfiszuziian 24 U uHy
g9 uuu laiRausude anansafgadinTomeuuasiuuns Z cucuebitae 10 56.67 + 7.92 wazd
JzuziIan 30 Ju LwiusmwwmwulajammwﬁaL‘%'uﬁa@mﬁaLﬁuﬁ’aLWﬁﬁLmaﬁmLm Z. cucuebitae anas

Wiy 50.00 = 7.53 Wesidud (Figure 10) WalUSeuiisunadeveinisiagadaiiu foimeduuasiuung
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Z. cucurbitae 1938 boxplot wuhiigamndl 30 esriaidea uiugnamnilifauasfnusubosums
d1d Tesidudnsisgauuasiuunsliunnenadiu (Figure 11)

dmSuununsmnsuuldRauduie wasusiussnRadsukuie fiszevinan 0, 15, 30 way

60 u aunsafagaR AN TeAl Luas UL Z cucuebitae IR laiunnmA19n19ai@ (P<0.05) daudl

= 1 a

syognan 45 Ju wingremnfiRnfmeoukuie wnmsanuiurssuuulifauiube uazdd oensdl
fodfynsadi (P<0.05) Tnsunugransidnsiousiude amsofsgedaidufomaduuaiuuns
Z cucurbitae ¢ 47.50 + 2.81 Wedldudt drmusiuorsnsuuylsifusiuioannsafegald 30.17 + 3.75
Wosidus wagdd 33.33 + 3.57 Wosldud drdanunsafgauuasiuuns Z cucurbitae I 41.67 + 3.80

Wesidud Jaunnenaanszeziadus) (Table 6)
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Figure 10. Percentage attraction (mean + SE) of adult male Zeugodacus cucurbitae to natural

rubber with and without membrane sheet and cotton ball at 30°C.
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Figure 11. Boxplot analysis of percentage attraction (mean + SE) of adult male Zeugodacus

cucurbitae to cue-lure (CL) on different types of rubber membrane at 30°C.

Table 6. Percentage attraction (mean + SE) of adult of male melon fly, Zeugodacus cucurbitae

to natural rubber latex with and without membrane sheet and cotton ball at 30°C.

Temperature Testing times (days)

30 °C 0 15 30 45 60

Para rubber without cellulose 25.00 + 2.58Aa 30.83 + 4.90Aa 50.00 + 7.53Aa 34.17 + 3.75Ba 4333 + 12.76Aa
Para rubber with cellulose 21.67 + 4.94Aa 20.00 + 4.08Aa 31.67 = 9.10Aa 47.50 + 2.81Aa 32.50 + 9.98Aa
Cotton 12.50 + 4.23Ab 16.67 £ 2.47Ab  41.67 + 2.11Aa 33.33 + 3.57Ba 41.67 + 3.80Aa

Y . . o .
There were six replicates per treatment mean within columns (capital letter) and rows
(lowercase letter) with the same letter are not significantly different (P > 0.05) according to the

Tukey’s HSD test.

Maumall 35 sarwaided Nszeziian 15 T wing s AMBLHEs @1u1505eRafafiy

Founeduuasiuwns Z cucurbitae 19 63.33 + 4.94 1Wasiiud wagfiszesiian 60 Tu ulue1ans kil

§ < [ =2 Y

wHULe aunsfsgadufuemeluLaTiuwne Z cucurbitae 19 51.67 = 6.79 1Wasidud wasfegada

Y

Wi Temeduiasiuune Z cucurbitae laaninurugnsnnsfnmeunule uazdad dedlaindu 21.67

+ 7.38 Uay 26.67 + 4.41 Wosidud auadu (Figure 12) lawIeuiflsunnaiisvesnisiagasiiie
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Al uNasULAS Z cucurbitae 10833 boxplot Wuinigamadl 35 ssmiwaidea wHius1amn3iilide
uazAnusubo saviadnd fofifuinishgaunasiuundiunnsnaiu (Figure 13)

dmsuUszezan 0 way 15 U wHusremnswuuliiunwie, wHusrsmnsfinaseunude uay

&d anunsossgaduinfomauuaiuung Z cucurbitae laliunnsnensadia (P<0.05) dnufiszaziian

30, 45 wag 60 Tu @wnsafsaLAL A uasTuLA Z cucurbitae launnenaiunieadii (P<0.05)

Tnefiszoziia 60 Ju wiuoramnlifiusiuge annsofgadusduiomaduuasiuun Z cucurbitae

WU 51.67 + 6.79 Wosldud Jsuansinaanusiuersmsfinnmeusuie uazda fannsafgasui

JunAuuasiuuns Z cucurbitae latoenin 30 wWesidud (Table 7)
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Figure 12. Percentage attraction (mean + SE) of adult male Zeugodacus cucurbitae to natural

rubber with and without membrane sheet and cotton ball at 35°C.
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Figure 13. Boxplot analysis of percentage attraction (mean + SE) of adult male Zeugodacus

cucurbitae to cue-lure (CL) on different types of rubber membrane at 35°C.

Table 7. Percentage attraction (mean + SE) of adult of male melon fly, Zeugodacus cucurbitae

to natural rubber latex with and without membrane sheet and cotton ball at 35°C.

Temperature Testing times (days)

35 °C 0 15 30 45 60

Para rubber without cellulose 25.00 + 2.58Ab 49.17 + 4.55Aa 40.00 + 5.16Aab 22.50 + 4.03Bb 51.67 + 6.79Aa
Para rubber with cellulose 21.67 + 4.94Ab 63.33 + 4.94Aa 21.67 + 3.07Bb 47.50 + 4.79Aa 21.67 + 7.38Bb
Cotton 12.50 + 4.23Ac 47.50 + 4.23Aa 4333 + 5.27Aab 17.50 + 4.96Bc 26.67 + 4.41Bbc

Y . . o .
There were six replicates per treatment mean within columns (capital letter) and rows
(lowercase letter) with the same letter are not significantly different (P > 0.05) according to the

Tukey’s HSD test.

flgumafl 40 osAwaldea wuinfiszeziaa 15 Ju ulusansuuliiuiud e uagusu
g1NIT RAFIBLH UL D mmaaﬁa@mﬁalﬁui’ameg’l,l,uaq’j’w,l,m Z. cucurbitae ¢ 56.67 + 3.07 uag
56.67 + 4.01 Wasidus (mudeu) fiszezinan 30 Tu wingremswuuldiiudude mmaaﬁq@mﬁalﬁu
FouneRuLaTIULAS Z. cucurbitae e 55.83 + 7.12 Wasidud Wazfisze1781 60 SU WHUEINNITIMUY
lu'ﬁl,m'w,?faL?Mﬁaamﬁ’mm‘ui’amei’l,l,uaﬁuum Z. cucurbitae anauyinfu 33.33 + 7.38 1Uasidud

(Figure 14) iow3euiisuanaiisveinisimaduinTameduuasiuuns Z cucurbitae 1ne35 boxplot
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o a

Wufigamgll 40 e waidua uiuesnnTTliauwdelilesidudnshgautasiuiaauinnindia

dm3uszeza 0, 30 wag 60 Tu ukugewsuulifuiude, unussmiAnsouEue
wagd1d amnsafgesufuiemeduiasiunes Z cucurbitae toliunnsnaiun1eadif (P<0.05) (Table
7) dwdiszeziaan 15 uay 45 Yu srensuuulifiusiude, uiuersnsfidafousude wazdd ansa
Aegadauduiomaguuasiuung Z cucurbitae louansstumeadia (P<0.05) Tnsfiszoiaan 15 4u d1d
ansnfgadudniemauuasiuuns Z. cucurbitae Totfosninusugnamnsuuvlsifiusug ouazusiu
gensTRRseuRude duiiszezinan 45 $u wivsrsnsuuulifukudeannsarsgadaii fomar

wUAaITULAS Z. cucurbitae TaunnILEUENINISINAAMIBLAULED Lazdnd (Table 8)
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Figure 14. Percentage attraction (mean + SE) of adult male Zeugodacus cucurbitae to natural

rubber with and without membrane sheet and cotton ball at 40°C.
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Figure 15. Boxplot analysis of percentage attraction (mean + SE) of adult male Zeugodacus

cucurbitae to cue-lure (CL) on different types of rubber membrane at 40°C.

Table 8. Percentage attraction (mean + SE) of adult of male melon fly, Zeugodacus cucurbitae

to natural rubber latex with and without membrane sheet and cotton ball at 40°C.

Temperature Testing times (days)
40 °C 0 15 30 a5 60
Para rubber without cellulose ~ 25.00 + 2.58Ac 56.67 + 3.07TAab  55.83 £ 7.12Aab  70.00 + 8.47Aa 33.33 + 7.38Abc
Para rubber with cellulose 21.67 + 4.94Ab 56.67 + 4.01Aa 41.67 + 3.80Aab  36.67 + 5.87Bab  25.83 + 6.25Ab
Cotton 12.50 + 4.23Ab 35.00 + 4.47Bab  43.33 + 8.23Aa 19.17 + 5.07Bab  25.83 + 6.51Aab

v : : L .
There were six replicates per treatment mean within columns (capital letter) and rows

(lowercase letter) with the same letter are not significantly different (P > 0.05) according to the

Tukey’s HSD test.

Bhagat et al. (2013) laWauululaanauiuans methyl eugenol s?faﬁﬂmauﬁ’aiuﬂWSwuwwusia
anmwIndeNneuen sraenislanlasy Lazausaannsseinevesansilsiuuadld lnewuinuluaa
WELE1S methyl eugenol NM15511889875 methyl eugenol Houniinslyans methyl eugenol 984
e LLazLﬁ@@MﬁQﬁLﬁM&jﬁ%ﬂﬂ’ﬁizmEJ‘UEJ\‘i’d’]i methyl eugenol pg1afe? axdudunaifiumniuniy

413 methyl eugenol Minauegluuluiaa Ngumngil 50 sermLwaLByaans methyl eugenol ag1uAE?
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suvgmuangly 3 dUai dawans methyl eugenol finanegluunluaaannsavanudesanslfuuis
30 &Uami ulsmsiannfanusiugrsmnsnauansilsluuaunsovesrrasnsUantdesans nun1u
sogamniias wazanunsndanUdesansillsluuldouuidu Tsdnuusvesnslyuiudodafiuntives

wHugIms T hiauautalunsmesrasnisUanUdesansiaivuiediuianulindug win1sseas

A a = =

n1sUanUasnmiulue1dINanIENUNIEUADNITNDUAUDIVDILIAINANAIAA TABWUILUAILVINNE

Y Y
I

WHUE 1IN TITRALK TR T IUTREN I uNWe TN llfnwpEe AsiunuanTRvewue1anIT e

9E19LAeT WigsnasenTvraon sUanUaga T vINE AL AINTARNALIALLAT 1NN

6. MIAnwUTEANBAWMHLEN SN TINELANT cue-lure Ao Inanad i TawAuNATIuLA

Z. cucurbitae Tugn1wuuas

HavaIN1sAnwINIIAnduktasiunald Z cucurbitae lunlasugnuivvesnuwnsns 31uau 3
was wiazulasusgnoumeiudnfildiuuiugnsmsiinanas cue-lure wagdudnil¥ddveonas
cue-lure Tnemageuldiuszozinan 42 u annismageunuin uUasil 1 Aszeviia 14 uay 28 Yu wiu
g9 TIHENEANT cue-lure wagddanansadndudufomaduuasiuung Z cucurbitae l9lsiunnsnaiu
aenefludFnneadn wasfisvesiian 42 T uiuenIsinaLas cue-lure anunsadndusafu e
Juasiuuna Z cucurbitae $1uU 46.17+5.82 #a/AUfn uannsegadioddynisadfaind ad
annsadnduldnniigadnau 118.00£25.60 f/fusn (Table 9)

wlasil 2 WNLNINTIANENENS cue-lure annsafndusufiwaduaasiuun Z cucurbitae
fiszovinan 14, 28 uay 42 Ju 1§51uu 32.80+7.39, 49.40+7.12 uay 58.60+6.81 fa/fUsn Auaiy
wansegfitedfyneadfandaiamisosnduldunningiuan 99.11426.58, 135.30+31.21,
166.50+32.05 §/fugin auaau (Table 9)

wUasHl 3 wHu1INNITANENANT cue-lure wazd1d anunsasndududutoiaduuasiuung
7. cucurbitae iszeziian 14 u Idldunndnsfusgefitoddynieadn doudiszozian 28 uay 42 Ju
WHUEN IS iHALENT cue-lure AndududnTomaduuasiuuns Z cucurbitae lddman 24.60+2.59
Wag 29.00£2.80 /AU wandveg19dveddynsadfindrdfiarunsasnduldTiuaunnmiaiu
53.60+12.02 uay 84.20+15.93 fy/Aunn nuanu (Table 9)

AMFUYANITNAADITENI VWAL HENAS cue-lure uazdId 71 3 wasmmaadliug
Wudetunasasyeznaimvaaeuii 42 Ju Tnefudnildddamsadndudiu omaguuasfuung
Z. cucurbitae lA1NNNIMUNLENNITIWNENETS cue lure (Figure 16-18)

fnaUisuidfisuussansnmaesiudnildasdeusas cue-lure qunszmudauagsUuUUTvEn

Tuddnnananseuias malathion wudnlugis 8 AUANMILINANTAORUAY cue-lure YUNTEANWAIAINITA
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v v @

snduusasfunaldfldinnnirfuinguuuuiimesludd (Leblanc et al, 2011) usdifisuuszansnily
S2evef 16 dUAY shedeatusndUszans nwwindouiy dwmfunismeassinuitdiadoud
Uszavsnmlunishsgahnieinaguuasiuuns Z cucurbitae toaninunuensntst enadunsisdunis
nagauluaninudaadafivinliusunnans cue lure ivanddasaanunand daiilassadawuunan
annsavanUdesans cue lure IaluuSinainnniusugnsns Jeiliusasiuunsgnisgadundu
FIUIULINNTMHUIINST Wi nSNedeUTinaaeuliissszoziian 42 Su dafudrmndnisnaasui

=2

STEZNAMINNIUNLE NS kaR T LA TuunsTignAsgaLiudiuauun
Tngldudnsimundudnuuasiunaliidnlvg aznersnmeaununsldasaeuuasluguuuy

hweeludnd (Ensdufu) wnzassemeliiouarnngs nslitandug smaununisléddannse

PrgannIstiansanuiatadladnie tnsemsldarsasuuassiniunsldaadnuaueguuaaslueig

Aeun s Tanasuuasiunalduuuldagansamuysyansainvesiudn saumsannisidaise

unasvenensasls (Vargas et al., 2009, 2010)

Table 9. Average number (mean + SE) of adult of male melon fly, Zeugodacus cucurbitae

(Couqjllett), attracted to cue-lure with different treatment in the field condition.

Testing times (days)

Fields Treatments
2 weeks 4 weeks 6 weeks

1 Rubber membrane 10.33+2.8%9a 20.17£5.99a 46.17+£5.82a
Cotton 14.67+5.97a 36.00+12.44da 118.00+25.60b

2 Rubber membrane 32.80+7.39a 49.40+7.12a 58.60+6.81a
Cotton 99.11+26.58b 135.30+31.21b 166.50+32.05b

3 Rubber membrane 26.36+12.67a 24.60+2.59a 29.00+2.80a
Cotton 13.80+26.58a 53.60+12.02b 84.20+15.93b

Y Values in the same column in each tested field followed by different latter were significant

different according to student t-test (P<0.05).
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Figure 16. Boxplot analysis response of adult of male melon fly, Zeugodacus cucurbitae

(Cougillett), attracted to cue-lure with different treatment in field condition. Different letter on

each box were highly significant different (P = 0.000) according to Tukey’s HSD test
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Figure 17. Boxplot analysis response of adult of male melon fly, Zeugodacus cucurbitae

(Cougillett), attracted to cue-lure with different treatment in field 2 condition. Different letter on

each box were highly significant different (P = 0.000) according to Tukey’s HSD test
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Figure 18. Boxplot analysis response of adult of male melon fly, Zeugodacus cucurbitae
(Cougillett), attracted to cue-lure with different treatment in field 3 condition. Different letter on

each box were highly significant different (P = 0.000) according to Tukey’s HSD test

dyUnan1Iaasg

a3 cue-lure flenuanmy 0.5 Wosidudt TuudugsmnsaunsofagadauiiTomeduuasfuung
Z cucurbitae 1@l uansineannaLL LT UE U  WRUENNITIT AN 3, 4 waz 5 Hadiuns
AnuaunsolumsisgaduduTomaguuasiuung Z cucurbitae leliunnsnaiu usauvuni 4
faduns fanumidoiazanumdanguiivanzanian dnsurinveuiuualuTud Anog U
B1991151 WKL liRausunu Ul g uantETun 3R autasTuLe sl umnAna ALY
g1 ALK TUY A9 Lagn1sAnwIBNSnavesguvginen1sigauasTuLAIYDILHY
§19M191 Nuiigamgll 25-35 ssrnwala Wesldudnisiagauiasiuusse s T URRLAY
laifnusuusy sausisdd Liflmnuuandeiu snufigamnd 40 ssmwaidea wignamsiildda
ur UL TUEIN S0 A LA TudldAnd1dd dmfunimeaeuluanimuuas wuiinisleusiu
gnamnsldfnusiussiusuivssansamlunsinduusasfuundesndinisleda senaiin1nguLuL
voatudninlulvauiidizuunndn vilfans cue Wre dinsaseglusudnnanainifussosinauuuay
USunuansiivanudesoonunfuunueanaugs vlvianmsofmeuadléfintudusnmnaiiiaes
UanUdesanseanuneg sy fatunsinyiidedelulusuiandosiausuuuuresiudnuazusiu

gensMasalanUaeeans cue lure lnegnamunzauuasign luannudadla
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Abstract

Zeugodacus cucurbitae (Coquillett) is an insect pest of Asian origin and has wide
distribution in tropical, and sub-tropical regions of the world. It has been recorded from a large
number of cucurbitaceous crops. The monitoring and control with cue-lure traps is recommended
for the pest. However, efficacy of cue-lure trap varies with the substrate used for chemical
impregnation. Therefore, the present investigations were carried out to find a suitable substrate for
better efficacy of cue lure (CL). The different concentration of CL (0.5, 1.0, 2.0 and 3.0 %) in para
rubber membrane and with different external exposure times were tested with mature adult male
Z. cucurbitae under laboratory conditions. At 0, 30, 45 and 60 days after impregnation, all
concentration of CL in para rubber membrane were found similar in attracting adult male Z.
cucurbitae. At 15 days of application of 1.0% CL in the para rubber membrane showed the highest
percentage attraction (73.3342.47 % adult male) of adult male Z cucurbitae and found
significantly superior in attracting adult male Z. cucurbitae to application of 3.0% CL in para
rubber membrane (51.60 + 2.47 % adult Male). After 15 days, all concentrations of CL in para
rubber membrane showed decreasing trends of percent attraction of male Z. cucurbitae. At day 60,
the percent attraction of Z. cucurbitae ranged between 6.67-12.50 %. In conclusion, the para rubber
membrane mixed with 0.5% CL could be a good substrate for the controlled release of fruit fly’s
pheromone up to 60 days to attract adult male Z. cucurbitae.

1. Introduction

The melon fly, Zeugodacus cucurbitae (Coquillett) (Diptera: Tephritidae) is one of the
most serious pest of many cucurbitaceous crops such as bitter gourd, cucumber, pumpkin, water
melon and zucchini [1, 2]. It is a major hindrance in the production and export of horticultural
crops around the world [3, 4]. Many management methods have been applied for its control, such
as biological, cultural, mechanical and chemical control. Male annihilation technique (MAT) with
cue-lure are common in the management of fruit flies [5]. Cue-lure (CL) [4-(p-acetoxyphenyl)-2-
butanone] are highly attractive male lures to Z. cucurbitae [6]. Cotton plugs were normally use for
loading the cue-lure but it was a large pore size, easy to evaporation and limited of shelf life.
Whereas, the rubber membrane has been used in controlled chemical delivery in human diseases
[7]. Therefore, we studied the different concentration of cue-lure in para rubber membrane for long
term slow release of cue lure for better and economic management of melon fly, Z. cucurbitae.

2. Experimental details
2.1 Insect preparation
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Colony of melon flies, Z. cucurbitae, was maintained in Department of Pest Management,
Faculty of Natural Resources, Prince of Songkla University. All adult flies were provided with
water and a mixture of sugar and hydrolysed protein (3:1 w/w) ad libitum. The flies were reared
under laboratory conditions of 25-29°C temp with 70-80% relative humidity and natural
photoperiod. Male Z. cucurbitae were separated within three days of emergence to prevent mating
and were maintained in separate cages (30x30x30 cm) until required for bioassay at 10-15 days
old.

2.2 Para rubber membrane preparation

Para rubber adhesive patch was prepared using melt blending technique [8]. The para
rubber (i.e., STRSL 100 parts per hundred of rubber (phr)) was first masticated using two roll mill
for 30 min, tackifier 100 phr and cue-lure (CL) of each concentration at 0.5, 1.0, 2.0 and 3.0%
were then added into the mixer for 20 and 10 min, respectively. The blended rubber was sheeted
out using two roll mill with 0.1-0.2 mm gap between the rollers. The para rubber sheets blended
with CL were cut into 5x5 cm piece for further testing. The para rubber membrane of each
concentration of CL was dried at the ambient temperature for 0, 15, 30, 45 and 60 days before
bioassay.

2.3 Attractant bioassay

Twenty adult male melon flies were released into the new cage (30%30%30 cm) for one
hour before testing. The 0.5% CL in the para rubber membrane at day zero was put on the top cage
for one hour. The number of attracted flies to para rubber membrane was recorded. The other
concentrations of CL in the para rubber membrane and different dried times were followed as
above. Six replications were tested of each CL concentration and dried time.

2.4 Statistical analysis

The number of attracted male melon flies, Z. cucurbitae, to each concentration of CL in
para rubber membrane and each dried time was analyzed by one-way ANOVA. The significant
value used in data analysis was 95% (o = 0.05). The comparisons of mean were performed by
Tukey’s HSD test. All statistical analyses were carried out with the SPSS 17.0 program for
Windows [9].

3. Results and Discussion

All concentrations of CL in para rubber membrane showed their efficacy to attract male
melon flies, Z. cucurbitae. The lowest concentration at 0.5% CL showed statistically at par mean
flies attraction with 1.0, 2.0 and 3.0% CL concentration with 31.41 +4.42, 39.17 £ 4.79, 42.96 +
4.86 and 42.82 + 3.97% flies attraction, respectively (Fig. 1).

The different dried period at day 0, 30, 45 and 60 of para rubber membrane at all
concentrations of CL were not significantly different in terms of percent attraction to adult male
Z. cucurbitae (P>0.05). All concentration of CL showed decreasing trend for flies attraction from
days 0 to days 60 (Table 1).

Our results were similar with the molded paper fiber impregnated with 500 pl of CL that
attracts male melon flies for at least 77 days [10]. In our study, the para rubber membrane
impregnated with 0.5% CL (1.6 g of para rubber membrane [5x5 cm] contained 8.0 pul CL) were
found effective upto 60 days at very low quantity of CL in comparison to molded paper fiber (500
ul CL, 62.50 times higher than CL used in para rubber). Whereas, waxy dispenser (SPLAT) in
combination with CL at 5 and 20% were not different in attracting fruit flies [11]. In the present
study, we found similar trend in attraction of male melon flies at low concentration of CL in para
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rubber membrane did not show any differences in terms of flies attraction as earlier reported with
SPLAT [11].
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Fig. 1. Box plot analysis of average percent attraction (mean + SE) of adult male Zeugodacus
cucurbitae (Coquillett) at different concentrations of cue-lure in para rubber membrane.
Mean within box plot with the same letter are not significantly different (P > 0.05)
according to the Tukey’s HSD test.

Table 1. Percent attraction (mean £ SE) of adult male melon fly, Zeugodacus cucurbitae, to
different concentrations and dried times of cue-lure (CL) in para rubber membrane

CL Dried times (day)
concentrations 0 15 30 45 60
0.5% 32.50 + 5.28 Aab 55.00+6.19ABa  32.50 £ 4.43Aab 17.50 + 6.68 Abc 6.67+4.22Ac
1.0% 29.17 + 4.36 Abc 73.33+2.47Aa 32.50 + 5.44Ab 30.00+7.19 Abc  10.83 £3.27Ac
2.0% 46.67 £ 4.77Aab 67.50+7.16ABa  28.33 £ 6.54Abc 44.17 + 8.98Aab 12.50 + 2.50Ac
3.0% 36.67 +4.59Aa 51.60 +2.47Ba 37.50 +2.50Aa 44.17+9.17Aa 12.50 + 3.10Ab

"There were six replicates per treatment mean within columns (capital letter) and rows (lowcase
letter) with the same letter are not significantly different (P>0.05) according to the Tukey’s HSD
test.

4. Conclusions

The concentration of cue-lure at 0.5% CL in para rubber membrane was suitable to attract
adult male Z. cucurbitae as similar as other concentrations and effective for 60 days. This can
reduce the management cost of Z. cucurbitae under field condition with MAT application.
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