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Abstract The striped fruit fly, Bactrocera scutellata, is an insect pest infesting pumpkin flowers. This study
was performed to establish bioassays screening insecticides to effectively control the fruit flies. Different
bioassay techniques assessed in several tephritid fruit flies were investigated and selected to apply mortality
assessment pertinent to pupal and adult stages of B. scutellata. From this approach, soil drench and diet
mixture bioassays were considered for pupal and adult stages, respectively. To validate these bioassays, two
commercially available insecticides registered for controlling other insect pests in a similar purpose were
tested with two reference insecticides, which had been used to control other tephritid fruit flies. The two
selected bioassays exhibited typical dose-mortality response or complete control efficacy in reference
insecticides. Under these conditions, these bioassays showed that the two test insecticides were effective to
control B. scutellata. In addition, the pupal bioassay showed that the oriental fruit fly, B. orientalis, pupae
were less susceptible than pupae of B. scutellata against the test and reference insecticides. This might be
reasoned by developing a relatively higher insecticide resistance of B. dorsalis due to selective pressure in

fields. This study established two bioassays to screen insecticides to control B. scutellata.
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7t dlFeR dexl A= Dacinae oFfol 43t
I 92 (Bactrocera  scutellata)?}  2¥raHa k2] (B.
depressa) 5 Zo|t}.

sl Al A9l sk =HehsEE
(Trichosanthes kirilowii var. japonica Kitam)ol] A]2]S}A|qE,
A5 daje F2 Fdd Bu¥y UrkKim et al,
2017b). 34kl th3k va] F2E Kim et al. (2010) A
ofsh ehsell 30.7%, 32l 53.8%% HALS3ith. 3
Hduke] 45 A 2 3 IS Holy $3lH47]= 79
o8 2T 99 Al E dEROWHKim et al,
2010), HF< = €5 A Barol wet FRAA S
FHOE 5699 LFAY wAo] FIlEofof gTHAL
Baki et al., 2017). 28123 ulg|s SR/ Eo 2 A&
Al FrEe] A= (synomon)?] raspberry ketone (RK: 4-(4-
Hydroxyphenyl)-2-butanon)el] 5°]8 02 FEtHKim et
al,, 2017b). °F9] RUEHS fsire B} P H 3=
¢l Cuelure (CL: 4-(4-Acetoxyphenyl)-2-butanon)’} ©]-&-=|

3 ATHKim et al., 2012, 2017b).
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webs o] a5 WAl ok th7] Foll =& A4S o
Aoz fak(attract-to-kill)7 & o] FELITHKIm et al.,
2017b). A719| Bactrocera 49l 438 FHE0] wr] Mol
2] 8l(lekking)®} $13H=4d %] (pharmacophagy) 352 1]
Al == dl(Hee and Tan 2004), ©]& ©]83}] RK E+=
CLe| fRIAle AFAlE st FAHEE7 < (male
annihilation technique)©| FBEEE3AwlE] kAo A)7]= 3
THKim et al., 2017b). 3 B A o] A4+
&S 7] SR E HolE Bl Y99 TS Wolok
She 9Y%e]E3 (anautogenic) A4S Hol= H(Drew and
Yuval, 2000), ©]& ©]&3t] TiiAAg fRlEH AFAE
E35t3to] A7uPE 7)< (female annihilation techniqueyS- 7H
W37 ®ohKim and Kim, 2016). &4 o]23 Zxo7
e F WAl de] AREEI Sl= GFI20 (Dow
AgroScience, Indianapolis, IN, USA)S G R FZE 50| A3
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Table 1. Bioassays evaluating toxicity of various insecticides against tephritid fruit flies

Hl AT Q. g],?ﬂ—‘ﬂ:xﬂ_% 7:]_,_T_.

. 2310

Test stage Insecticide Bioassay Tephritids Reference

Larva Bacillus thuringiensis Mixed with diet Bactrocera cucurbitae  Shishir et al., 2015
Chemical insecticides Dipping insects to test solution (5 sec)  Bactrocera minax Liuetal., 2015

Pupa Chemical insecticides Soil drench Bactrocera spp. Stark & Vargas, 2009
Volatile organic chemicals ~ Fumigation Rhagoletis indifferens ~ Yee et al., 2009
Chemical insecticides Topical application Bactrocera minax Liuetal., 2015

Adult Cyantraniliprole Mixed with diet Bactrocera dorsalis Zhang et al., 2015
Essential oils Mixed with diet Anastrepha ludens Flores-Estvez et al., 2013
Fungal toxin Mixed with diet Ceratitis capitata Ortiz-Urquiza et al., 2009

(A) (B)

L 500 g soil (5 cm)

25

10 flies
100 g diet
Cotton with water

Fig. 1. Test boxes for bioassays screening insecticides against pupae (A) and adults (B) of B. scutellata. Sizes are denoted in cm scale.
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(0.075 mL/500 g) A 212l 7% 1 3] vH=E(15 vt AAlst
of F7lstAch.

opPFe] AEAA Adhe wfllollA Ak Wl Fol disiA
A2Hd dimethyl sulfide’} ol dAldE Fad +
Ath= 21 YeRth o] 435 uigo = =] el &

ol <] A AR FES B e cfdediaie] Wy
AT BAlE AHr] Be e telix WA 238 of sl WAl a3t e AE vt @A A EAEA
T3k Aol a3y AFAE 23 s ul &n7t Q) ok of7|oM %t AR thololR =g 4835 th(Fig.
H(Fig. 1). W71 7= g2 dueie o 23 2). Y3 AR WReR erlddddale] Wy s
27} o] EGA T A2 Afeete] YAHTH500 g)o] E A&5 A3 sk aeldA 100% BA &9 =
Joll SAE EFEIL HE)E FAFS o] 25 H & & VE ToloAlE FE( g FA/500 g EFRIN B3 oF
s} AAE@7E, PRIAE)R] 5 em EY Zo] o|U= Ag
sHA st AAE A7 I7L S3keHA| sttt oAl A ol —
= dAFY F (10m1)~ “?4%—01 b4l AE|E Edo C
Fol FAHEE 3Gl A% A4 sugapdul] — 100 —
o] hild M EB o Ol*‘-’kOM AFALE HAE E9s) S f
o] 22k WS Bt e %o
I g e

S AR EQ XE|Me serEIAIE] Ho7|o chst < -
N 3t 2 wl

EFEsA e Ed AEAY walo s ) B9k W UE)
% A8 Al dimethyl sulfoxide (FEPH®)e] A52S 20 =
EAISITHTable 2). iz oPAI=A BAl Ao} BGA N3
AR ARE I = tho]obA]=(diazinon, TholoRE®) Y 0.75 0. 6
AE FABEIST 2 AellA NEE AEAEHS 53l Diazinon (g/500 g) Dlmethyl
suzspA ve] W 7l tisiA thololAl=e BAH Ag] sulfide (mL/500 g)

AYH F= Fig. 2. Toxicities of diazinon and dimethyl sulfide against
pupae of B. dorsalis. Bioassay used soil drench treatment. Each
dose of insecticide was mixed with 500 g soil containing 15
pupae in a test cage and sprayed with 10 mL water. Successful
adult emergence of the treated pupae was measured at 10 days
after treatment (DAT). Different letters above standard
deviation bars indicate significant difference among means at

Type I error = 0.05 (LSD test).

BT F7H0.18-1. s o}A1/500 g EelA
(dose-mortality)dH-8-& UERATE. FUst AEAGHS
dimethyl sulfide Al tiallA] A8 A3} 0.3 ml o]/
=M= 100%2] BA a2 HehlRIAL o o] &
TolME FENkes et & WA 89E T
He AN AgE FATOE HA F

k1 ol o

=8 #43

Table 2. Toxicity of dimethyl sulfide (Paladin®, EC, 99.65%) against B. scutellata pupae

Insecticides Dose N # Dead Mortality (%) Corrected mortality (%)

Control 0 45 4 9.3 0

Diazinon 0.18 ¢ 45 13 26.7 20.1

045¢g 45 12 244 17.6

090 ¢g 45 31 68.9 66.8

1.80 g 45 45 100 100

Dimethyl sulfide 0.075 mL 15 12 80.0 78.2

0.15mL 45 41 91.1 90.3

0.30 mL 45 45 100 100

1.2mL 45 45 100 100

Bioassay used soil drench treatment. Each dose of insecticide was mixed with 500 g soil containing 15 pupae in a test cage and sprayed with
10 mL water.
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Table 3. Toxicity of a plant extract (Mitekill®, SL, 80%) against B. scutellata adults

Insecticides Dose (ppm) N # Dead Mortality (%) Corrected mortality (%)
Control 0 31 1 32 0
Spinosad 12.5 10 10 100 100

25 10 10 100 100

50 21 21 100 100

100 11 11 100 100

200 11 11 100 100
Plant extract 12.5 10 0 0 0
25 10 0 0 0

50 31 23 80.5 79.9

100 21 19 90.3 90.0

200 11 11 100 100

Bioassay used diet mixture treatment. The artificial diet consisted of yeast extract, milk powder, sucrose, and water in 2:2:4:1 ratio (g/g).
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