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ABSTRACT: The striped fruit fly, Zeugodacus scutellata (Diptera: Tephritidae), is one of important pests in Cucurbitaceae plants. The
cuelure is currently using with various forms for surveillance to the Z. scutellata male as well as Z. cucurbitae, Z. tau, and Bactrocera tryoni,
which are categorized as prohibited-quarantine fruit flies in Korea. This study was conducted to verify the attraction effect of applying
the cuelure in different forms in field conditions. In this study, we used cuelure by 3 different forms as solid, liquid, and wax to striped
fruit flies using the Steiner trap. The trap was placed in two Jeju and one Gyeongbuk regions and the number of attracted flies by each
cuelure form is monitored by every 2 weeks during 2021. Attraction effect on Z. scutellata was significant difference by different cuelure
forms in two Jeju regions. Liquid and wax forms of cuelure showed high attraction number to the Z. scutellata male compared with solid
form when flies were occurred with high population from July to August in Jeju. However, there was no significant difference on
attraction effect at low population in Juju and Gyeongbuk by different forms. Based on field assay, liquid and wax form of cuelure are
recommended for surveillance against Z. scutellata male. Furthermore, these results also strongly suggest that the attractant, liquid and
wax forms of cuelure, could be effective for surveillance to quarantine fruit flies such as Z. cucurbitae, Z. tau, and B. tryoni in Korea.
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A AR 2= 4,783F0] a7l Hdule] it gl Sl
A g2l gsiE 7P wol nxl= Al d# A Jlek(Foote
etal., 1993; Kim et al., 2010). T a}e] T}of| &3 2L 712
©| Ceratitis, Anastrepha, Rhagoletis, Bactrocera 47 2] 7}
Al S 5ol T3t et oz 75, o] 7hed| sl
o= /o] w1 & AAVS BHAIE B/d5ke SRS
Bactrocera 42 2 SR 71A] 65150] 3Z5HE] 0] QITH Vargas et
al., 2015; Kim and Kim, 2016; Drew and Hancock, 2000). %
Plufeto] sk BATtelIE 454 89%0] Z|BE|it
(Han and Kwon, 2010; Kim and Kim, 2016). 0] = 5o £2
ot IAlTleE]= 7|2 Bactrocera 4502 B3t SHlEty)
A}2)(Zugodacus scutellata)2}; TR TV)(Paradacus de-
pressa) 2082 ZHRS HIERLE of 2] BlakAEe] welE e
Ao 7 d#A QriKim, 1999; Kim et al., 2010; Jeon et al.,
2011). 53], ZurEatAlute]= Sgat FH] i, S, 5
), e, B, 9L, Weo] Ao} Sof RESRE Ao rj2y]
of glom, 7|54 E = TRl BIaAlE(Cucurbitaceae) 2] 255
7ol H, SlEElR]S(Trichosanthes)S 3EgEso] Auf2E2l
3Hk =k 9 o] o] Zof WEE Zoi(Kim et al., 2010; Jeon
etal, 2012). S-euetollAl= Aot GRA9S SHo = 64
oflA] 10€7kA] 2=, & 23] W3} 2)/4d7] 79 S~8
4, 94 o)t YEshe Aoz deA QIthKim et al., 2018).

20 B o RS oJe B EX 5 ALS
X, §91R) 9 AEA|e) 550l wkek cheksil AL TEHIAEA,
2003). o] 7k 914 £ Hgo] /e EAL Hol]
gF §-21A] o] Alofli= Wl Egl(McPhail trap), 'HE]Fo] E
(Multilure trap), 2 €| 2] EH(Tephri trap)= AR5}, I
2oL} By 5-2UA o8 Alofl= 2= Ef(Jackson trap),
2~H| o] EFY(Steiner trap), L =THILo] EZH(Yellow panel
trap)& ARERITHIAEA, 2003). > EHY} leghyto] ERY
O] 7 ok ARgste] I ulE| R EEISHAINL AF|
ol EfZ {2142} DDVP AFA|1E g7 A2|sto] 2hdu}
2] 22 2 IFHIAEA, 2003).

w7 o oAl BUEE 9 Ao 9lo] Sa%t
5 stutolth A Y g o v T2 Hol7 N FUAIE
ARESHH, 2 4719 Hl 2oy 7] A Eo A e
F AN =TS A= gol AR-EIth(Raghu, 2004).
7P ol dEdl ddule] 7l felAlRe 2olaiule
(Zugodacus cucurbitae), E+-2}A 0} 2)(Zugodacus tau), AL
HEIAE|(Bactrocera tryoni), 3 ZHZEIFuE] Fof| o
3t F20(cuelure) @} @ | Neta Al 2|(Bactrocera dorsalis),
ZVEelaAal2|(Bactrocera carambolae) 50 thgk HE &
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A|&=(Methyl eugenol) 5°] UTHIAEA, 2003; FDACS, 2004;
CDFA, 2010).

FF0](4-(p-acetoxyphenyl)-2-butanon)= A H&= A
£91 2}=H|| 2] Al E(raspberry ketone, RK) 4-(p-hydroxyphenyl)
-2-butanone o] Uttof| o[RS F71s}o] of]zA oA ¢F
Al 3}3HEo|th(Vargas et al, 2010; Choi et al., 2018). A7) 35
Ul RO T BANE 645 % Tl 46
Foln, 71 % Folol RelEh 22 SojziAlse), 931
o}, A Ane), Au| skl dfiodacus jarvis),
Bactrocera aquilonis, Bactrocera facialis, Bactrocera trivialis,
Bactrocera kraussi, 9 Bactrocera neohumeralis = 9%0]|t}
(IAEA, 2003). 53], F5F0f= sifjof| #2E8h= S HEZEH )
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data®] 719 I T) 7} ol of Z1-fa g o] HS5E K Choi
et al., 2018; Kim et al., 2019).
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Fig. 1. Morphology of Zugodacus scutellataand trap with 3 different types of cuelure. (A) Whole body in dorsal (left), ventral (middle), and
head (right) view. (B) Steiner trap with attractant in field for surveillance. (C) Attractant, liquid (left), solid (middle), and wax (right) type of
cuelure.
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Table 1. Field information of attraction effect on cuelure to Zugodacus scutellata

Location Address GPS Number of trap Cuelure type
3 Solid
. L N33°3021” .
Seonheul-ri, Jocheon-eup, Jeju-si E126°42'46" 3 Liquid
. 3 Wax
Jeju :
3 Solid
. . . . N33°20'26" .
Sinheung-ri, Namwon-eup, Seogwipo-si E126°44'29" 3 Liquid
3 Wax
L 3 Solid
. . N35°55'39” -
Gyeongbuk Daesan-ri, Wolhang-myeon, Seongju-gun E128°19'42" 3 Liquid
3 Wax
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91 GRS §EF 1|457170S ohuiy] Sla) 2AF F
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Fig. 2. Field monitoring of Zugodacus scutellata at 3 different
regions, Jeju and Seogwipo in Jeju island, and Sungju in
Gyeongbuk using Steiner trap with 3 different types of cuelure.
Monitoring with the cuelure was performed from April to Octo-
ber, 2021. Different letters above standard error bars indicate
significant difference among means at Type | error = 0.05 (LSD
test) on each Julian date. SFF in Y-axis presents striped fruit flies,
Z. scutellata.

Ak AR o] B lawvm%% 209747 We a
ot 79 142 E25 A7}
ko] AJate1o] $20 10906] 74 B 2o} 231l o] 7
7ho] WP 21471918 218 4 YTk o] 717k AzA)
23680}, A|FEA] 1,594012)7} BEH o T3w|r). 4
Bo] HFpolNE 7Y 20U 5E 28 AL Z71817] 4]
#slod, 89 2700] Wt 214u2]7} 28] o] 7|7ko] WA
247]92 BHoldk 2= 9l glTh. o] A3} Kim and Ahn (2020)
o] AFES} A5 gHEA] Flo] wsol E2o] ofy|EAE| 2
5]y vq | 21412 Bafel Eo] Ax|3 5 SulmT}

& AMbR o] Hhe B

Aol A =283t SRR dute o] 1 R A= 9
d gl B FAE EAs UEAI e Aol v ==
< 213} 4= Q) tHKim et al., 2010). ZF 2|9 FulEZa}A]
gz] o] AF WA 2]4d7] Z}o]i= Kim and Ahn (2020)0] A5
=9} ok Ao 33 EufulAlule] R o] bl wU e
ZAP A 7]&5F %0, §a}zh,}u_4gq_4 J2EH & 5
o] TR Aol Al 4t = A9 5 71
Apol & QI3 hefibis 202 ALY,

20| QOIX| XEE SuEnsnia| QolEm}

2APA| S E 2 3717 Aol 212t

= r ]
T . —
2l SepItdute] A 5 2ARE S W sk v

4000

3000

2000

SFF/Trap in Jeju

1000

3000

2500

2000

1500

1000

500

SFF/Trap in Seogwipo

50

40 g

30 |

SFF/Trap in Sungju

110 124 138 152166 180 194 208 222 236 250 264 278 292
Julian Date

Fig. 3. Comparative analysis on attraction to Zugodacus scutellata
using different types of cuelure in steiner trap. The cuelure (CL)
was formulated in 10g per dispensor as ‘CL-S’ for solid type (S),
‘CL-L’ for liquid type (L), and ‘CL-W’ for wax type (W). Field moni-
torings were performed in Jeju (A), Seogwipo (B), and Sungju (C)
from April to October, 2021. Different letters above standard error
bars indicate significant difference among means at Type | error =
0.05 (LSD test) on each Julian date. SFF in Y-axis presents striped
fruit flies, Z scutellata.

ahe] Wk e AIFE L) 2 Aol A FupRaske] 450)
22jo] Z715H WYF7Io A} 22T A} 3
AP AT} & RTINS WolF-9irkFig. 3). AF=
AN A S A A 2AP71ZEE9E TAIG - 2lAle] 5,405
ofel, Ry felAel 7345012, 22l ke el

Attraction of Z. scutellata by cuelure 135



8,2480}2]7} £3lE|glon, Al7|E Rl dZuly} £
79 148 23] A7 271817 ARk, 89 1029
714 ol Exio| 14 - 28] ARG} 1HAEHTHFig. 3A).

3], o] AYofA M & YR 7 5o 22 H A
&

P AT SRRt o] folanrt B ke, Al
B Frelatol tieh-sA1 A )1 2R ERISHITHE = 8.506;
df:2, 84; P <0.0001). A= AH3E Ao A= AA ZA]
b5 A el 1,602mH], AAF f-21A|of 6,5617F
g, 1 ar ek f5R1A|0] 6,343 027} ;28] =] Y] tK(Fig. 3B).
o] Aol A A 50 7P 2 U R 22 H 7Y 20U R
] 8 25 UZMA| A|lFA] AR A2} FALSHA] NG 2} 22
B AT A fRIAE T ZEE A o] thgh f-4
BI7EESITE o] A oA A sttty A
ol FAA K FO)AE SRRISIAUATHF =27.487; dfi2,84; P<
0.0001). T2 & 7t A FollA= AA| =APIE 5t
IA Aol 86mte], AAE FIAl 44ute, ek
Aol 84ute] o] Ag5-0] L E|o] AR H ) UtThFig.
30). 'Y 2497191 84 27 ol 1A F /-21A| 1912, HA| 5
FRIA| 28ute], A flAol 25ute] 7 -1 =] YTt A5
A= G| AFdolAs Al Al autEapdate 4
A5 el a il FA14 1 Fo 27 LEhbA] QEQIeH(F =
2.000; df:2,84; P=0.1420). A|l5=x] 1} AJ522] ool A T2HE
TIA Al autEabdate] fole AL ks Ao E
24 Uebtth Vargas etal. (2010)& & EF 9] 120 E

= ARgsto] stetolof A Z1gYet wld fAlE) F-5Fo] <l
A A e ejdeadute|ef e olahdule] o] f-ol a vt AH
oflA] FrRIAS] -l Y U o gl A& Harst
Ak o= & A Aopeb= Aol A o7 HbEutue| o
INAE A Lo} E gl Frol] whE f-Q1A Al f-2l g ol

oft ofh O lm

QIRI9] 7| 67pke: 5] AT T ol Thes] 47
gros shelony, Hol eldgabante], 2ojzhal}
o], Euiabalnte] oA %ol et g2 S kol 7] 91 o

g o}

oFs}c(Pifiero et al., 2011; Kim and Kwon, 2018). }41ut2] &
O] A Y A71E =] Hofsh= At sl e el ¢
L5 sk dl A o] ti(Kim and Kim, 2016). o] 2|3 i}
dsteige] WEBIE Sis) THkelo] Sol4el $iAo)
o] 5 B3t A Bm AlE A Y olE BEo] o]

L5311 It Vargas et al., 2015).
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