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Development of a Fruit Fly Strain for Sterile Fly Detection

"Wanitch Limohpasmaneel, Thodsapol Tannarinl, Titima Khongratarpon1 and Suchada Segsarnviriya1
Thailand Institute of Nuclear Technology (Public Organization)
9/9 Mu 7, Tambon Sai Mun, Ongkharak, Nakhon Nayok 26120

Phone: 037 392901-6, Fax: 037 392913, E-mail: wanitch_l@hotmail.com

Abstract

A white-striped oriental fruit fly strain, derived from hot-water treated eggs, was developed for sterile fly
detection. It was applied to evaluate the effectiveness of fruit fly population control by releasing the radiation-
induced sterile flies. The objectives of this reported set of experiments were to study the effects of mass rearing
on the quality of white-striped oriental fruit flies, the effectiveness of controlling the wild fly population and the
accuracy of detection of the released white-striped flies. It was found that mass rearing decreased the pupal yield
but increased the pupal quality of white-striped flies comparing with normal flies. Controlling the wild fruit fly

population by releasing sterile white-striped flies integrated with other control methods at Tambon Trok Nong,



Amphoe Khlung, Chanthaburi Province, could suppress the wild fruit fly population by 96.02 %. The use of
white-striped oriental fruit flies yielded a higher detection accuracy upon releasing and reduced the operating time

and costs when compared with the use of fluorescent dye marking approach.

Keywords: fruit fly, sterile insect technique, white-striped oriental fruit fly

1. UNiN

Y 9 g @ Ao o 9/ g
mJamuwa"lmﬂumeﬁm‘ﬂﬁmmmaﬂuNaiuﬂizxwﬂ”lwﬂ UDNIINUUBDULUDIIU

U ]

wa linilneenusgianunieluna ldi lduindeudadene inailamaislsemananu lild
o Y 9 9 9 9)4‘! o w v v A ] :’
thwa lidwa ldnszmea lne snduma ldnrumssidauuasmadnduies wu mseu'loin

MINBTIE MIsudlvasail’ mimmmmm"i’uNallﬁ“luﬁyuﬁﬂ%ﬁﬂ@smw“l%’ummﬁnﬂuwﬂu
Jwfu3smsou Lflu"ﬁ‘tdjmiﬂmﬂmmaw’fm3;ﬂﬁyamﬂuuﬂmﬂgﬂﬁi%’”lﬁ'wa”luwmﬂﬂizma 15U
avigowin (Waosa1) indn eodnside 0150udAut 13 ¥a sasuea’ Tudlszmnalne'ld
cﬁuﬁuﬂﬁmuauuumi’uwa”lﬁiﬂﬂ?’ﬁ‘ﬁﬁmﬂum U finoee1av widealml  e.1ngeq s,

=~

1 ~ < an o
UATTITaAN 0.010N0 9.31%1)3 'E'J.fhuﬂWQ .32U03 9. 4INLWAN V.NINT LUAT B.UYQI V.IUNYT

E]

1 = [ I Y 3
nuNensaaaanudemennuuasiuna li ldunn
9 a 1 A Y v Aax A 9
manauauuuadlagldmatanmslassunasnuniundunaIuALITMIdU ADY
a o a A J v A 1 A o A J
asnaevaamuiIuuNaslusssumnanazuasiiiuniundaseld wedwunuuasidlu
o a o A A v Y = Y a
niueanINUNAYIUET TR IAT oI NBLNaINYaed M sHaud Tue s Inuuasny
A o Y A v I o Y =\ 9 4 A o v J Y
NIDAYNANUANTOANANIIAIBHITALNOULE (fluorescent dye)’ HIDWAUIE BN UTUNAI T
ANHULUANANINUNAIIUTTIUHIA (genetic-marker strain) 15U Mediterranean fruit fly Ceratitis

'
Ao I

v J o J a 1
capitata (Wiedemann) 8WUT Sergeant () MNFANALIouAnA1 NN IUSITUHA™ NQV

q

Ao o a a2 d o a2 A a2 Jd ] A o % 9 . .
Wonazwauriunaes aoniumaluladiundesuramnadaiauiuuasiuna ld (oriental fruit

J v

) Y
fly, Bactrocera dorsalis (Hendel)) aefiuguaun’ eldlunmsastndeudaniu minaaosil
A v S A = ~ =) dy o 1 [ 9
Tagiszasdiednyulssufisunavesnmamizidessiuiuunaeaun o uadiuma 19
v Jd o v J a a A AA o
AeRugratazaeiuglnd dszansmmlumsaivguilszanninvadlusssumandiva
) [ v o a a ) { g %
ATONUDY BUNDVYY I IATUNYT tazszansnmlumsiwununasnduniiuesnainuuas

lusssuma



(Y] J as
2. Yagainsaazisms

v (Y] b4
1. mﬂwm;!mm’mwa"lu

@ 9 4 ay v 9 A o o
l!lla\i'JuWallﬂJfff'lEIWu‘ﬁ‘ﬂﬂ@]vlﬂﬂTﬂﬂ'lﬁ5’J1J3'33J1’iu@u1uwalluﬂﬂﬂﬂ'la'lﬂ AMNATIVANTON

1)

ag A

9 ]
U9 SUNDURI T IATUNYS WudseIRUTAwe IMITIHoNgATS1TeE | Mgl 27 + 1

Q

= tﬁy [ Y] 4 d I 4 dy [ 9 @
DIAUFAUFIT ANUFUFAUNNT (RH) 80 — 95 iosiyua 1HI§QLW1$LﬁﬂQLL3JﬁQ’JUWﬁl13J aoIuY

aAa s J 1 Aa 4 J dyd 9 9 1 I =
mﬂTuTaﬂmmaﬂsamwm (DIANITUNIYU) guatMaIHNto UM HUHLaz U a e MU
A
5S¢ IGN]

J o

[ 9 [ 9 ] 1 o 9 A
LL?JE‘N’JuNa"lﬂJﬁTfJWHT;:‘ViaQGUTJhlﬂiHﬂﬂ"lﬁLLGIfh]ﬁUUJJaQ’J‘L!Wﬁulll‘ﬁiﬁllﬂﬂ@] Tuszoe early

v 9 ' v
embryogenensis (15A1NA - 16 %2 119) Twriou 34 esrugaidod wiu 16 $21139 udnimueuin

o dy =~ o Y = A < v 3 W Y v o
Nﬂaaﬂmua8@11!611415;1/]83@@1551%1361@1 Lll'ﬂl!ila\if’]@ﬂlﬂuﬁflmu'}ﬂiﬁNﬁﬂwuﬁﬂu!@\?uag

Q

[
a = =

v A [ 9 3 oA 9 v Jdo Y (4
ﬂmaammm’mwa"limawnmumuﬂ 2 GLWNﬁ?JW‘L!TJﬂLlL@Qi]ullﬂﬁ"lflwu‘]j‘!,mﬁﬂﬂiﬁﬂ‘ﬁ Gun7

a Q Q

Y I ] "o J 1 dyd 9 9 1 I =
NijﬂflﬂuW@LLNWHTj‘ LNAUMAIH UL UM HLUaE N dIUe NI UEV?

tg [y Y v ¢ dw
2. matnzigaasiunalimeugrasvnlulsamzides
dy @ Y v oA = ~ @ @ 9 a
naaoudswuasiuma ldvdeniun 47 Seuieuduunasiuwalilng Tulsg
dy dy v I o @ b ] Y a
mnzi@esuas Taemesduantouvasiuna i lunssatandieludesniuaugumvgi 27 o
~ A o o ¢ s & w g o v
warFeauaznNuFUFNING 60 1losidFud uaaznsa 68,000 ¢ Hdadlalas lawanauiy
o o g 4 9 3 wq v & o ¢ Y e v & w '
Wmanseuaziiniuens wesdadndeludostilsznm 4 dlaniudnhdnaniogaln
o ¢ v 3w y 4z ' S e
Wmaununndlat dududomeniioorglszuna 10 Tu agiFuny liTaoldidsansequld
uuaang
dy 1 = o 9 = Y a ~ 1
Aeanuouldoaiiengassidnmd ludesniugugungil 25 esswaiBod Tuya
v A o A [ a d ~ A v oA g’ 9
ud 1-3 wazluiun 4 USugungiiilu 20 osswaBed oviueuely 7 Ju Aaii linszdu
Y = ~ v Y 1 9 1 dyd. A ]
Idnusueanninennadfionnianluniafisesiuauarudnenvueunldluimosiio 14
Y o Y o vq Y a ~ I
nuomdianuauazirld 1 ludesmiuaugungii 25 esauwaiFod anusuduing 80
S I 4
nlosigua
A o 9 o A dytﬂ' [ 9 Y A [ Y A Y o Yy 9
ednudey 6 Tu Negluliaeseenuiuenanua lasldinIoaenanud e ldanuaud,

a

[ Yo a [ o 1 3 [ 9}d‘ 1
ananuaIuIn 3 anslalumeazunsaazii il ldludunednudigauvgilugie 20 - 27
=\ d' Y o ya I =\ g} 9 9 [ v v A o o
parralea e Inanualaadludiamaunseunurua luaan1esaqdnivg
] o~ 4 DRl - o Y o 9 oy o
as1vauIze U esiFud lifln szezvuou oS Fuamsndnud vuiauaziiimiin

[ 9 S 3 4 I v I o S 3 4 a [ Y =1
anua 1osiguaniseanduaande 1o s suanITUY HAZDATUNANADINALNY INUAUNTT



Y
. . o o a d 9 Y
NANDIVY completely randomized design (CRD) Tag¥iMsnaaos 10 & HAZIAUNTIZNUDYANIY

73 analysis of variance (ANOVA)

3. msmesaamniumasTuwalsd
o o 4 o ' [ v I o I = g‘ 9 Aa
anuae1g 1 neuseniduduande audumiheady) ussylugawaiadngeas
4 a = (% Y o v A Y 4‘ v A
800 gnuIANIEUANATHIoUTENIM 32,000 @2 udnivli)aeseddinTeIn1859d Gamma
a { a [ 4
Chamber 5000 (Board of Radiation and Isotope Technology Uszimapuiae) NTuw5d 90 1050
[ 9 Y Y [
udldluaznmaadnisesiiudiouruenin vudslidasslunuiauguuuasiunald

'
Aaa

L
Taeldsodoutuinrugugungiin 20 osriaaiFod

Y

Y A o o

4. mamuguuNasIuwalll Aidwansenued Sunevge JsnIadunys
o a 1 Y 9 o [ Y tﬂy d‘ an Y o
Autumsswdudigururazinyasnsniuguuuasiuwa ldlunuin laedsns 14y
[V A A o w A 1] [ 1Y) BJd' I o 1 A & o Y v A
an igeiy Miatvede uazildesuuasiuma ldidumiu Tasildesunasiidluniiudesad
A A o s Y o o A =< A o 2
Tununaugudaiaz 5 Sudd dwaiarspeummesuanduaouiuesu sz 44 A

A Y o Y Jd v 3w [ I o o 3 dy A
vsoUseuu 190 a1uUaN Iﬂﬂi%ﬁﬂﬂu@ﬂaﬂﬂ@ﬂmﬂﬁﬂ@’]q 1 =2 IUDY WAV UFTNDNINIWUN

5. msan¥szansmulumswunsenuynasniuridununuas us5uA
o [ I~} @ @ 91d‘ o d‘ [ Yy =S Y
Wanndududonyasiuma ldnduniesnue lasnsngnanuddlonsddztounacu
Y] Y] <3 Y] { a [
saununduauYen laanlusssunaludasi 150/350, 200/300, 250/250, 300/200 LAy
Y o Yy o a0 A aa .
350/150 a2 1vifasaeU 4 AUTWUNLNAINTUATDINNSTABTT acetone  technique
Tuiinszeznauazanugndsslumsiwunvesdasindouuaazau
o @ <3 [ [ 9 @ 4 [ [ @ 3 o A 9
WmnauanTeunasiuma ldamenugudsuusautusinananien laoinlu
5ITNIATUOAT 150/350, 200/300, 250/250, 300/200 taz 350/150 uanimnlddnsivdon 4 au
o A o A ax o v =R 9
Swunuuaaniuasennelagisnidnivlaenss  Tunnszeznawazaugndasdlums
SuunvedasivaeuLAazaL

g9

Y
NAWUNUMINADIUL CRD 1aginsnaany 4 4 LL@S’;’JLﬂi"I%ﬂﬂJi’Jﬂ;IJﬁﬁ’JEJ’J% ANOVA

a d
4. 3ANINAABINATIDTIIY

d” (Y] t) v ¢ v dq’
1. fn'5!W'13!ﬁElQ!!Ni’lQ'JHWﬁnlllf;ﬂﬂwuﬁ‘ﬂa\‘ﬂn?ﬁluiﬁﬂlw'l%mﬂﬁ
dy [} 9 (% dy d‘ ' o
fnﬁL‘V‘ngLaENLHJﬁ\?TL!Wﬁulllﬁaﬁﬂ]WﬂiuIiﬁlWWﬁLaﬂﬂllﬁﬂﬂiu@]’]ﬁ’]ﬂﬂ 1 WUITUIU

a o ! 1 a [ @ v W o 1 [
NawaﬂﬂﬂllﬁﬁqﬁﬂﬂfﬂTﬂﬁlﬁﬂM 1 ﬂTaﬂimammnuwa'lffmﬂwuwawnmmumamu



[ 1

9 a 1 A W o A a [] s I 4 1 3’ @ @ 9
Wﬁhlllﬂﬂﬁﬂﬂ1\1hu8ﬁ1ﬂﬂl UARUATINWYDILNAINHAR LTU Lﬂ@il%uﬁ]‘lm‘ﬂﬂ UHIMUDANLA

g

I I 4 I v 3 o J 3 J a @ 9 v J o ] 1
Lﬂﬁ]ilcﬁuﬁﬂ'ﬁ'ﬂﬂﬂlﬂuﬁﬂlﬁnjﬂ L‘]Jaiwu@miuu "U'E]\ul,llﬁ\‘lﬁuNa]’lllﬁ’lﬂwuﬁaﬂa\‘]ﬂl'nnlﬂllﬁﬂgn\‘]

[ 9 a o 1 9 (% 1 Y 1Y
iﬂﬂLLiJﬁ\‘l’JuWﬁlliJﬂﬂﬁ ?JG]51?(7]14&‘1/‘!ﬁ@@]E]L‘Wﬁ!ﬁﬁ]!,l,ﬁgE]G]ﬁ’lﬂ1§€)Qi@ﬂﬂ1ﬂiﬁﬁﬂ13$ﬂﬂﬂuﬂlﬂﬁ

A o %

@ Y v o 1 @ Y a )
I,!JJﬁ\?'JuWﬁlliJﬁ'lEJWH‘ﬁzwaﬁellTquiﬂ’J'ILLllﬂQ'JuNahliJ‘]JﬂG]’t’]fJ'NiJuﬂﬁ'lﬂiU

3

Table 1 Production and quality of the white-striped oriental fruit flies in mass-rearing facility

Fruit fly strain Fruit fly strain
White-striped | Normal White-striped | Normal

Pupal production 5304.42% 6658.41

(No. pupae/1 kg diet.)

Quality control

Egg hatch (%) 67.23 65.49 % Mortality under 32.77% 64.21
stress at 48 h, male

Pupal weight (g/10 cc.) 12.2698 12.0149 | % Mortality under 96.87* 98.79
stress at 72 h, male

Eclosion (%) 94.41 93.78 % Mortality under 35.20% 62.76
stress at 48 h, female

Flight ability (%) 95.08 93.15 % Mortality under 96.16% 99.04
stress at 72 h, female

Sex ratio (M/F) 1.0320%* 0.9916

*statistically different from the normal fly
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Fig. 1 Comparison of the population fluctuation of Bactrocera dorsalis (Hendel) before and after

the control of fruit fly, in and outside the control area
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Fig. 2 Sterile to normal flies ratios in monitor traps at Tambon Trok Nong in 2010
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Table 2 Comparison of the effectiveness of sterile flies detection between the fluorescent dye

marking method and the morphological marker

Detectors Accuracy (%) Detection time (h)
Method I Method II Method I Method II
1 56.75% 95.36 24% 4
2 68.93* 97.25 27%* 3
3 70.25% 97.75 32% 3
4 45.22% 89.46 25% 4

Method I : Fluorescent dye marking

Method II : Morphological marker
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