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Fourth RCM of the CRP on Assessment of Simultaneous Application of SIT and MAT to
Enhance Bactrocera Fruit Fly Management
The male annihilation technique (MAT) is an environmentally friendly pest control
method. The MAT, which lures and kills the male insects, has been used to suppress certain fruit
fly pest species in the tribe Dacini (including the genera Bactrocera and Zeugodacus) as part of an
integrated pest management approach. In some cases, it has even been successfully applied to
eradicate insect populations on isolated islands or in outbreak situations. The sterile insect
technique (SIT), which is a target-specific control method with no known negative environmental
impacts, involves the mass-rearing of male insects, sterilizing them with ionizing radiation, and
releasing them in the target area in numbers large enough to outcompete their wild counterparts.
Copulations of sterile male insects with wild female insects result in no offspring. In certain cases,
the resultant level of population suppression can lead to eventual eradication of the target population.
Furthermore, as SIT acts in an inverse density dependent manner, it becomes more effective when
the wild population is reduced. Integration of MAT with SIT has been rare and so far only
sequential, rather than simultaneous, with SIT applied after a significant reduction of the wild
population with MAT. This was to avoid the mass-trapping or killing of released sterile males by
MAT devices baited with semiochemicals such methyl eugenol (ME) or cuelure (CL). It was assumed
that high attraction of sterile males to traps or MAT devices would significantly reduce the
efficacy of SIT.
The development of cost-effective semiochemical treatments and delivery systems that

improve sterile male performance and reduce their response to semiochemicals is highly




desirable so that MAT and SIT could be integrated. Even though the incorporation of
semiochemical treatments/supplements appears feasible, practical and standard procedures of
implementation at an operational scale still need to be developed and validated. Thus, exploring
the potential of such approaches is essential in view that the simultaneous MAT and SIT application
has considerable potential to improve sterile to wild male overflooding ratios and therefore SIT
cost-effectiveness.

The combination of male replacement plus male enhanced performance increases what
can be achieved with the same number of sterile flies: treating a wider area or enabling more
rapid suppression or eradication. Furthermore, due to the increased cost-effectiveness, decisions to
invest in SIT may be facilitated in situations where this would not otherwise be feasible.

The CRP objective is to explore the potentially synergistic relationship between MAT and
SIT when applied simultaneously to improve the efficacy of Bactrocera and Zeugodacus fruit fly
management. The assessment of semiochemicals to enhance SIT application against these pest
fruit flies will include:

a. Assessment of the effect of exposure of major dacini pest species to semiochemicals
on earlier sexual maturation and improved male sexual performance, as well as reduced
response of semiochemical-exposed sterile males to MAT,

b. Evaluation of key parameters in semi-field cages such as degree of lure response of
sterile flies, sterile : wild over-flooding ratio and bisexual release to determine their influence on
the effectiveness of simultaneous MAT and SIT, and

c. Semi-field and field evaluation of simultaneous MAT and SIT within a pilot or

operational setting that includes compatible management practices.
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Develop a cost effective methyl eugenol pre-treatment delivery system that improves Provided sterile males of five different days ul'zlge: 102,345 (lu_\'s. and reserved
sterile male sexuul performance ME @ sterile males of each treatment were separately exposed to two ME doses: 0.5 ml/
Marked flics Q Tiwelve different water -based colors were marked for all males exposure 1000 _flics and 1 1“}"' 1009 flies ii‘ separate cage ““dlﬁmfﬂ‘k‘ raowm at 254iZ°C for
before ME exposure five different durations of 1, 3. 3. 7 and 9 hours during 8.00 — 17.00 h of the
S e " 5 5 exposure date
Ench set of five diffierent days of age  sterile males, which were provided for two different ME
doses and five different durations of ME exposure ns well as the non  -ME sterile maies of each Twvo doses of commercial grade ME : 0.5 ml/ 1000 flies and | ml/ 1000 flies

days of age. were marked with eleven different colors at the sume dav as sexing date were filled in canek blocks and hung on top of each cage
Coalors used were fixed for each source of flies, ; z i -

ME doses and duration of ME exposure

Containers of ME-exposed sterile males were removed from ench cage
after finished each of assigned hours and mantained in different 25£2°C room.

HANNINARDUNANTENUVBINISEUEE ME Weannisnevauassaalsasalutusnlunss
nagounteauIY wuin wuasTunaliifuntumaguia 8. dorsalis 91y 4 Ju AlfdudamumiagIuea
U831 0.5 Nadans/1,000 & Wunan 3 Tl wagdnst 1 fadans/1,000 & Wuan 1 49l wandli
WuinsmevaueivesansaetuiniivansatussslifiteddyrounasTunaldifuniueda 8. dorsalis
laileduda ME uinansliifiunuuansefisinitegsiifoddytuimasiunalineglusssued

wuastunaliifunsumed 9dn 8 corecta 91y 1 fu AdudauvsagIuea 8ns
0.5 Tad8n5/1,000 § 1Wuan 3 Falus uamanisnevaussvesasastufuinsIng Alddudame Wunan
5 uag 7 93l dunsasiunaliGuniiuined 8 corecta 91g 1 Yu MldduTa ME 8msn 1 faddns/1,000 #7
Hunan 3 $2lus mevaussveamBodaninit 1, 5 uas 7 $alus wazsindn 9 F1lusegedveddny
wuastunaldilundumey ¥ia 8. correcta 01 1 Tu Felgduiaiusnsn ME 0.5 fiadans/ 1,000 67
Hunan 5 99l waedlilddusmsagiuea anmnouaussesansaeluiudniunnsefiuegedidudfy
wuasiunaldifunifuwmed viia 8. correcta fduiammsaguea 0.5 Tadans/1,000 i waz il fdura
wiagiuea dnsnevauswoarsaelutudngslugaeeny 5 - 9 3u lusnguvasfunaldidundumear
viln B. correcta TlddufawmsagIuea 03 1 dadans/ 1,000 finnsmouaussvosmiodeafiudings
Tuaneeny 5 - 6 U

wuadunaliilunduwaduiin 8. dorsalis GSS white-thoraxed Aladuia ME Treludng
0.5 Ta8an5/1,000 §2 wag 1 fadans/1,000 §1 Tn1smovaussraaisaslufudndindt Aldduda ME
wans19eg1lideddyiuiuasiunaliinaglusssuyia Tusmsfuuasiunalddundudililéduda me
ﬁmﬁmauauaqﬁiaaﬁdduﬁ’ué’ﬂqqg@LLm'mq 7-9 Yu uazunasiunaliilunduneag 8. dorsalis GSS white-
thoraxed 81¢ 2 Tu AlESU ME Tusnsn 0.5 fadans/1,000 fa Wunan 1 99lus dnsnevausssaansae
Tufudnandtuuasfunalsdiduniiuiwag 8 dorsalis GSS white-thoraxed 81g 3 Tu Feduda ME
1 fadam3/1,000 Wuan 1 47lue wasuuasTusalfidunsumed] B dorsalis GSS white-thoraxed laile
dua ME
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Using field cages, assess the effect of pre-exposure of selected Bactrocera pest species Number of flies Five different days of age sterile males were provided
to methyl eugenol on their response to MAT devices to determine the use of MAT and P e
per replication for two different ME doses

SIT simultaneously " s :
and tive different durations of ME exposure

Field cage

Jutdoor octagonal field cages. each cage contained a single | day 1he & Lduy
ooted or potted host tree: mango ( Mongifera indica L), or % ,fn”*/
i wava (Psidium gwajava L.} approximately 180 em height were 2days . 3 hrs \ o 2days
a4 provided under big trees shade as much as possible i - ; 4
; i 3 days S (0.5 ml 1000 flies  wemep 3 hrs 1 ml/ 1000 flies = « days

i &

Q Cages and host trees were 4 duys
. cleared of fruit fly. other &

nsects and nataral enemies

4duys

‘\'}J

\7111'5
9 hrs

Twenty-five sterile males of each days of age were provided for each treatment.
including twenty-five non-ME expose sterile males of the same age
and twenty-five sexually matured wild males

5 days ¢ % Sdays

s IR st o6
A modified steiner trap baited with ME and insecticide ratio
351 was hung on the tree with protection of ant

Standard adult diet and water were supported in each cage
before flies releasing

2) UﬁzLﬁuwaﬂswmsuaaﬂ'ﬁél’mﬁal,w%ag?maamm B. dorsalis, B. correcta wag B. dorsalis
GSS white-thoraxed oA uaNY TaININALATAINAINIT0TUNITWIITUN I SRANRUTIUNTINAR DY
aeauny enasvilusasunaliiduniuldsvansioudeslulufiug SussAnsamannuauysainig
ARty wazdsnsmuanansaluntstusauiugfunasdussumald

(1) WS EULNAITTTUYR Vlgﬂﬁuﬁm B. dorsalis, B. correcta

(2) wisnuwuandundu lasld B dorsalis, B. correcta wag B. dorsalis GSS
white-thoraxed  finudiony 2 Yuriousenidusinsiute gnéeusnedasviounauazassdfoiriounun
wad 220 meuTinmssd 90 i3 wonuuasdunduwedniely 24 Fluwdwendusfute

(3) ﬂ'ﬂLLaJaaLwaﬁuLWﬁéﬁiﬁﬁwmaawﬁm B. dorsalis, B. correcta wag B. dorsalis GSS
white-thoraxed 1% ME 8m51 0.5 fiad85/1,000 52 uay 1 faaans/1,000 §7 AINTEELLIANAINUA
P835N1551 (Aroma)

(@) Fp3asmnouiasiiduen Tnonslddiumnaestusiua 3 8 auaiavosuuasd
1A5U ME anududu 0.5 wae 1 1a88¢5/1,000 6 LLmaaLﬁuwﬁuLWﬂﬁﬁlﬂlﬁ%’u ME LagkladsITUYNR LN
fifluanysalnawe duuassssumimadsfdanuanysainane lddesinaomuney vinas
50 §2/81 $9u7y 8 91 wisulilunvusnanaRnfiivtA s sauEuiionsIEUIBeInA Tngli
oty i wazihaalusiu

(5) Uaseuuaslunsmaassnnauny neldnsmeassdnueununiiswiuas 1.20 was

D

L3

e

g9 1.80 ms vivhemdsludousuiam 32 x 32 o9/ g9t wrasnseiifufivende W uehs S1uu
1 fiu Ydesunauwadusiazuiafiedoaly an 16.30 u. uasUdosuvuauweaily 1an 17.00u.

(6) ilenugnaniuigusnluusaznssliiuiinng gumgiuindey anududuing
wazAUduveassa q nse uasdaunmlunawhuiiieliudlainnsineduiuseslivgavsin Suld
waen 9 az 1 ¢ iasuynaauudladlilimsdugdnlunsazju yuiidunan 15 Ju

(7) duvadlunasalunsinaeudfivieiamungly uastufinna udahluiesied
Toyalaldsumueynsizinngudmaluladansaumauaznisioans nsudaaunisinuas (egseuing
MIIATIERTYA)

Flies released time Males of each type were released
T 3 in field cages at 4.30 pm

16 oumgogﬂl field cngﬁ (size 120 cm each side, and females were released at 5.00 pm

200 cim height made trom 32 mesh nylon screen) everydny for 15 days

were used i :
L. B o 1 s
i i

Type and number of flies Number of replication
in each cage

. X L = 8 replications 8 roplications |
I Fifty flies ME - exposed sterile - 2k s

stealirrmu 05 mi starila+me 1mi ¢

ted mating pair, the time was recorded, and
ve minuies to ensure copulation was not disrupted

=

cage oy ent =
Field cage experimen abserved for fi

4. Filty flies sexually matured wild &
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HANMIVAdaUNIALANSaTuearan ANy SN IIMAKAZA AT lUNNT
wiadunnswauiug vea B. dorsalis, B. correcta Uae B. dorsalis GSS white-thoraxed

wuasfunalsifuniumed Bactrocera dorsalis Adufawmsagiuealusn
0.5 §88875/1,000 51 1Jutaan 3 Falus way 1 Dadans/1,000 f 1Wuan 1 92T nurwuassunald
WHumiuee] Bactrocera dorsalis fldduiavsagiuen ety 4 Yu droduauanysaimamesiiu
g elfosnilsfunazduguaniuigenituuastunaldiSuniumeay Bactrocera dorsalis Mlaildduia
wvisagiuea Wunan 3 Yufesoru dusausmauiugadusn uwwasTunalfifunsiumead Bactrocera
dorsalis l9duiawmiagIuea #1531 1 1addns/1,000 # anunsaduguaniiusganiuuasiunaldilu
MﬁumejJ: Bactrocera dorsalis ﬁﬁm‘l’améaq%uaa 0.5 1888»5/1,000 @

wuastunalsi@unsiumagyiia Bactrocera correcta ildduiawmsagIuoa
Tudns1 0.5 faddns/ 1,000 & Hunan 5 2lus wag 1 Gadans/1,000 fa Wuran 3 92lus 91y 1 Tu
wuuasiusaldifuniumes Bactrocera correcta MlddusasmEagIuea flony 1 Fu dnmsdugueaniug
teontumasfunaliineglusssumduasusasiunalsiduniumes Bactrocera correcta Al ME
WAN1SEURE ME %asms1 0.5 faddns/ 1,000 #1 Wuiaan 5 9lus way 1 4adans/1,000 §1 Juian
3 alus Prefivmuasysoimanaiiu luvasiuesunalinafiduniuFumaniugidesy 5 fu

wiastunaldfiBuntumear win Bactrocera dorsalis anefiuguaundsdunfiugn
weldfaewugnssuluszesfnud (8. dorsalis GSS - white thoraxed) fildudammsagiuea Tudns
0.5 fiadans/ 1,000 & 1Huan 1 4l 918 2 Tu uaz 1 Iadifns/1,000 61 Wunan 1 97l 218 3 U
wuiunasiuraldfmadiuviiuniia 8. dorsalis GSS - white thoraxed liduiiaumagiusaiiony 2 u
uaz 3 Ju dnsnauiugiesndiuvasiunaliiwadlusssumd wasuuasiunalfmadiduniuaia 8. dorsalis
GSS -white thoraxed filsilfdudawmiagIuea uaziroifinnuanyseimanalfisiniildldduda
wnsagIuea WesnuuasiunalinesBumiuilfduianvsagiusacs Sunauiugiloany 9-10 Tu

3) MsUsziiunaauuLiiensavasulszAnsnmueanisld MAT uay SIT wieufunneld

nseiunisiises swdauuimemsianisidiuldeseliussavsuavesnisld MAT uas SIT wieuiy
S unismaasuifu Bactrocera dorsalis GSS -white thoraxed lufiufifsnianysys nan1smaaaveg

i v
33‘1/1’1']@5'DU§']1J"U83;IJ6
Ficld evaluation to determine the effectiveness Marked ME-exposure sterile m.ulc . 17 trapping points were BemiCEd
= 0 i S i 5 were released at 9 fixed points to examine sterile flies trap lure response
ol simultaneous MAT and SIT application within a pilot operation 30 davs contmuously after flies released

including compatible management practices

The effectiveness of simultaneous application Pupne were sampled E{ 2

of MAT and SIT was tested on Bactracera dorsalis for quality control
GSS white-thoraxed in the area of Phetchaburi

provinee. Data are currently collected. o “L
exposure
Before irradiation under hypoxia
condition, the four sets pupae were
marked with different flucrescent dye

Marked
flies

Tawo doses of commercial grade ME ©
0.5 ml/ 1000 flies and 1 ml/ 1000 flies
and attached on ceiling of each room

.




13

dauil 2 NMsdaviseauassgavng uwasnisdavinsalasanisl
1) Usziumnud159909lA5901999 8909w azts0991ulaue 1ae Rui Cardoso

. g (% 1 Y] ] 3 v
Pereira ;Eammslﬂiamimnwmqmﬁwaﬂmuﬂima%ﬁzm'mﬂi::mm (IAEA), 3avns1891ulAsenIsTugng
LLamumus'Néfuaﬁ'U,LLawﬁaﬁmﬁwmﬁﬁmﬁwamm%&qmﬁw

Special lssue

» Status: 4 jounals were proposed at RCM 3 (cost is a limitation)
* i)

# Atmplate and example ol presioy SRPS fnal reponts wil be povided in TEAMs

- Awsmsnumr of e Quarall Objective, wick Research Objsetive nnd Expected
CRP autputs - rFor other CRPs we conlacted (Insect Science IF=4.0). The cost is
stantizlly lowsr, and we ars exploring ths package for the 3 Special
# Gompile the publications sublicalions dring tie lagt 5 vaars SRty Rt a2 H
7 Wil be presented o the CLRA why cts are L
Bioeprspied o iie CoAvhenat conlinciz arslcioced L Yes, should feke @ couple of more months unlit approved by e 1AEA

- S far 10 il reports are mizsing (an c.mats il be sent I the rospective cortract publ shing commttzs and agreament s signed. To subimit during 2 semesiar

neldensi - 2024

= 3ypre alemady sutmilled (Thank You; #Recommendation: Do an inlwaa 1eview oefore the submssion (61 e
labie of titles and reviswers).

New CRP Proposal

~New CRP Proposal: On similar subjsct but dirsctad mors fo fiald
appiicatan.

A to be on 24 April (and
of lasks}

~ Proposal to be drafted by 25 April Improved dunng May and submitled 1o
CLRA for approvai by 14 Juna (shouls be uploaded by 7 June. for internal
endarsement}

»A templale and example of previous CRPs praposals will be provided n

3.3 UszloniilldSudenuias
1. floma wazUszaunisallunmssainausarmiomihauideRefusasfunaldt
2. Momarfinyuanuiifedesiuniddouasiunalsd awnsadunussgndldiuay
duaSunismuruuuasiunalilulssnalne
3. lwule wasuanudsunnug fudhenadaifetuuasiunalsd
4. Ifasandorevnnuisidostuuasunalsifunnty
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3.4 Uszlevuifildsudaniasnuy
1. yiAsensiiuUsyans nmuiasiunaliunuvaansuduasumsinunsiisunisueusu
lusgavanna

2. 1AAN158319LA3 0918AUTINT BN TIVINNTIENINNTUAUATUNTNEATAUAU TEINA

3, gunsnuuuIenFiTeveainiseilainaue uiauuuldlimunzanfuanunisal
Womuauuuasiunaliluyszmealng 1 nsidenldansdeuuastunaliidunifulinovaus e
Useansaimnisviauvesutasunaldidundy, nisannisnovausssoansunsagiuealusseynis
Wigiulafuansneiy, dedrfaneaisinginequesuasiusalinaduiasiasonisnevaussrowmsa
giuen

doufl 4 v guasse uazdoiauouuy
4.1 dgyw/auassa
[EtY
4.2 foRniiunazdolauauuz
1) MadhsaunsUssalun el Wunsaduayuliyaansiulmifiieadeddidsanssyy
lunildeUssine wasilalonalidulanimifin ety Wumulszaunisawazareaudulalunis
UitRmiluuszmatazmsiiauesandliiduiussineluniisng o
2) annsanalulad winnssy wazkuinnmsiteiifadestunisauauuuasiunald
sufsmsasgennuifonioinuideuuiulssgndldliiinussleviivauauquuuasiunaliuas
wngauiuUssmelng
3) nadrsaunisussguluadsd il undueietodnidouazgiaaudiuig
FemgyAifiuszaunsalanigdny losunsrudeya wuImensyineu Laziinnsuflofuduedorned

2D @3C¢

AuNLdazniey Wemudnsalunismuguuiasiunaliluszduaina

dauil 5 azhanudildSuludszendldlunisufiAuednslstng
tnaannsidefidndunsluiauinisnde wasiauinisldmaiawvaadundu S
muafumaiaanyszansneg (MAT) ieifiudssansnmnnsdanisuvasiunalifana Bactrocera 1y
wmsgIuAINaduInAINsgueusieiy uasiuiiniusulugiiminaamuuUssnsuaasTusaliily
seAumnnglinsfusestesesdnisensnuiivuisasely uagthuumensauguuaasiunaliainns
thiausauAdenndudeyaifiousuldlimnzaniulssmelng
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