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Effect on Egg Hatch Inhibition of Benzoylphenylureas
Treated to Different Aged House Fly, Musca domestica L.

uET - 2R - YPS - YRR
Chung Gyoo Park, Chang Heon Kang, Kyoung Ok Kim and Chang Hoon Kang

Abstract - The chemosterilizing effects of 4 benzoylphenylureas (BPUs), were tested on the adult
house fly at different developmental stages. The male and female flies before insemination (1-day-old) or
with fully developed ovaries (5-day-old) were exposed to the flask surface coated with BPUs solution
(300 ppm) for 24 hrs. None of the eggs layed by the 5-day-old flies on the next day of exposure to either
flufenoxuron or teflubenzuron hatched to larvae. The eggs layed by the 5-day-old flies exposed to either
triflumuron or diflubenzuron also showed a significantly reduced hatchability of 23%. The first egg
batches layed by 1-day-old flies exposed to flufenoxuron showed hatchability of only 1%. These results
indicate that the BPUs applied were effective in egg sterilization irrespective of developmental stage of
house fly. The effect of flufenoxuron was the most pronounced and lasted for 5 days after exposure.

Key Words - House fly, Musca domestica, Benzoylphenylurea, Egg hatchability, Fly age

% E - Benzoylphenylurea#] At&A] (BPUs):= W2 F2 T3 E& f3te Zloz o
A gt} ojM o] AFAF Fslele) Bl xR ez WAl 47}x] BPUse| #8547}
g2 Age] A i 29ads AT A A 9 3 3 mnlsr) A IR (%
3 19 )3 wo] G4 2838 w83k Abele] (%3 5Y F)S 300ppme] ofAe| 24
A7F Bob H2A17] F 129 71F oz Asle] 28L& ARSI Flufenoxurondt tefluben-
zurond] Az 5U el A 1d F AlRFg 48 A3 R3eA] £33, triflumuronst
diflubenzurondl] H )& 59 A o] A2kl ote] R-8-2 23%= AA 7439 ch. Flufenoxuron
o A" 12 ey} e Ak o2 @A) 1% 23E-E Boch et B AN ALE-
& 4712 BPUsA AlZAl:= Algte] AZe] Ao #AAGle] Atd <o) 2312 A 5 A
o B33 29 R HY|Z| A AepA] Fstan Abdstglch Agel] AR 4904 Fofl A
flufenoxuron®] X-3}jA &3}7} 7} St od, k&) 54 A &HA

AU - A 5}=), Musca domestica, BPUs, T3 A A ZH EA, 318, A F1}e)

Benzoyphenyluread] 3}3HE (BPUs)2 o2 7}x] I}
5 3o s Aga} e Aoz dHA 3l
t}. Lufenuron®} triflumuron-2- Teratitis capitata (3}
stelfhol 22§88k (Victor ef al., 1999), triflu-
muron-2 face fly (Broce and Gonzaga, 1987)8} %] =}e]

(Howard and Wall, 1995b)e}], diflubenzuron2 face fly
¢} horn fly @ Ad}]o] E9& Yo7 (Kunzetal,
1977; Pickens and DeMilo, 1977; Chang, 1979; Knapp
and Herald, 1983), penfluronx #]3}2] ¢} face flyol] &
218 -#absi) (Chang 1979; Knapp and Herald, 1983).

AR w et BT (o] et 724 (Department of Agricultural Biology, College of Agriculture, Gyeongsang National University,
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o5 NFEL FFHoEE 43I Asd &=t
sejel= R3slx] EaHA 3, "beF R3EiviEts
2313 52 7l o) A H7] wWEed HE =2
Aol ga] Ao A FA o} (Knapp and Herald, 1983;
Park et al., 1999). Park (1998)3} Park et al.(1999)-2 Al
W Alse] AAE Ed|A] flufenoxuron, teflubenzuron,
triflumuron, diflubenzuron?] 4¢A| & -f-E2] ol
AolFd e o 3ol A AFEIAV} 93, -3 2
d ol oJF AFo| FA3HE el T v
A & (F eggs)®] F3E JAgH T sl 1
L} ofslz Ao M= Al W 2 A ESEA )
Ax5}A] 9k7] s Foll & AFH e Ao ok
BE gAY AFo] FESICL aiElA olE ASAE
A} Foll Axste] A ERE A7) HAME AF
o] whgtAlo] AAGlel BEHEANE FLAR 4 A
ojof & Aol

AF7AAY d7AHE 2E g2 F AEY dsd
A2} zstE-dA ] BPade Ag AFZAFE] A
2 dA3A gL 4 4 Uk A E 9 tiflumu-
ron} diflubenzuron-2 o] face flye} H}ejol] &3}
Ao)gtn 3}t (Knapp and Herald, 1982, 1983;
Howard and Wall, 1995a, b). &1} Rawlins and Jurd
(1981)2} Rawlins ef al. (1982)-2 benzylphenol ] <l
J2644 [2, 4-bis (1, 1-dimethyl)-6-(4-methoxyphenyl
methyl phenol)] ol 5F2] 33tEYAlE AP 2
I o8l AMEucE &¢ W& Age]e} screw-
worm (Cochliomyia hominivorax)dl| © ZE3}A el
st 8 g9 d3Ae AHEE A3 el
FA 74 gokn 31¢l:=d, Chang (1979)2 diflubenzu-
ron®] EQJEIAE A A3 L83A e A Y
o] sI}Holgtxr 3}, Broce and Gonazaga (1987)
= face fly7} molstgdAY = ARREAAH AV 3
Aol triflumurons}t J26447} B¢ doFictn &
At webd 2 A= A Aol 29E o
oF)|= Aoz w2 flufenoxuron, teflubenzuron,
triflumuron % diflubenzuron 5 47}*) BPUs7#| 2f#]&
oA me AEEEA ] Alule] Aol AL o
Arakel ofe] Bslol| mX|= oJ3E AR

Mz W Y

alEH kA

Ade] Ale" kA= diflubenzuron 14% WP (£
3} 3}, teflubenzuron 5% SC (7 3), triflumuron 25%
WP (5585318}, flufenoxuron 5% DC (A B.3}31H) 9]
1:o2M, NFAA AEE FUse] A8,
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FHEEE

o] Age) AF4-¥ A =}e) (Musca domestica)+ 1997
W49 A FFE KREdAM AFT FE& 27+
0.5°C, 16L: 8D &2712] 3-27] oA ‘o]RAola) 4
AR (A QA G FA1 52D e} B 11 (viE Ao
A} AREslE en, A g o) FRE| AFe] AMSE o
7Hx] oW o= HEHERA et ofAle] FHEFA
71 AZe) LFA7 e 31 F 2447 o] (¢]3) ]
d FEhep 935U F (el 59 FHHE FEI
o} e ofu] Aoz HE] 3 ZHHo=2 AU
=& Agsld e, 1Y FEjs $-31 2447 oW
o,5d = $3} 54 Fo FAE HY3UH. S5
d Tl $IAFRE A E XYY driR] g
7} 3 & ARgA 012 el lleng elu] wm]7}
B Aelelwt. Zlel AFEFY AU Park
(1998)3} 543l

ofxe| &AM X2

RE A= 300 ppmez AH|Het. 2 o)fE=
Park et al. (1999)0] ¥ 18+ |2 diflubenzuron™} Tri-
flumurone] 125 ppm ©]Are] 3= A 99%e] 7}7h-2-
EPEAE el iir] wigel, AE2 E8A7 e o
£ A3 BYadE 44717 $iste 300 ppm2
=2 x=c= AMedledt}. teflubenzuroni} flufenoxuron
& 77} 12.5ppme|rt 20ppme] W2 FEeME &
HEIIF 98% o)dellovt T8 F ofAle} ¥Yx
shg wwsh] Sisked e Fre 2T 7 o
A& ethyl alcohol (99.9% °]Abell 3] A3}t 34 Y
3 mlE tissue culture flask (275 ml)ef] Hojx=gd & oF
Ho] flask®] o] F1F £S5 4 EE 9L ¢
o ofllg ulelFch. AL flaske] EHel| coating
Z 2719 =2 flask Wl 37]& Eolgde alcohol
93] A i) o]ef 7o) ofefe] =W AW
askoll ATE] A& G4 S0mbEly dolA 24A7F
o Az Fozn A7t AHFe B HE:
& UA=F B

il oft 5 o Sk rf

M2tn Bg XAl

Flaskel H3}2)E x&]|3HA] 2442 Fo 925 7
Wel st 7+ 2ufe] ¥ & Eeiad] B (¢ 123%96
mm)ez &AAN At AR AE AFIFT]
$lste Aghg 2 47 (957X 65 mmyE L5 <ol
PolFgeh MAE 5% (wv)E 3¢ SES $SF A
L9 == ZF$PE kitchen paperdl]l F5A1Z
%, o] kitchen paper& AgH& &7]o] Pl ] ¢A
o] Algtsl=E st kAl A F 10 F3t v
g g Ave] R3EE& Al B3 2
A}= W7 petri dish (¢ 87 x 15 mm)e]] Bofl A2 oz
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£ % 2T 2 el A wEEe 2049 T )
g8t 27+0.5°C, 16:8(L: D)2} &-27] Wl B3}
AT} 48X17F Foll S)ED]A oA ko) Bjed
£ zAshde

FEUKZA}

okal i) 5UM e} TN A g B3I F
o] WS E ottt do] wiEH F3g =
AMg I petri dish®] 3 F FA o] {3 Holg &
B yobd RIF {-Fo] X A A= £ 3
=5 o FHEY AE {50l EF £33 F
o718 8 M1 4382 AAsglY. 43182
[(AF718] (F-37F2 P]Ix1002.2 A Aksts]
o}

A2

B34S arcsine {x 3t 2 ¥ 3 F General Linear
Models Procedure (SAS Institute, 1998) & -B-AFEAL 3}
93 37, Student-Newman-Keuls Test (SAS Institute, 1998)
A FFA% 7Y KFAAE 5T AA A
B Fo 2o el wHIHY RIEEHAE
SD)z e 2l

da gl nE

g3igof njxlz= JE

X 12 HAgg AEE FAle HE2AZ 1Y Fol
dA8] =278 AR Zdeld. 1Y g ¢He o
Al FA] me)EA] o2 Ale) o) FAv) ofF ¢
A3 A%3A] g dExEFe AEoldrt. 1Y &
7} A A FA] FavF 53] WA sl
AL ;1A F2e) AV EE 4 4 g9lom, & 24
A oA X 2~3Y F($-3 3~4d F)RE AlgtslY)
AlFpslivhs AR s 3 4 9ld) 8 5¢ 1
g A Ay A o] £ o] By Favt
23] w83l AlgtEu|rl gvd Adety & 5 9l
oh. 93} F 5] AFE dAakso] 23] Bt

T AL 2 19 d49 =79} = 3 Yepd A
A kAl Al F 24A17F ool AMELE}7] Alzbelelch
B A2 o 4 gleow, FA el R3lgo] 65%
2 o AMEA ou] £3o] HYdE AL ¢
4 9l

= 29} 32 1Y I 59 HHE 471X BPUs
A AAZEA 24A7F Tt AEAZ F AREE g9
Bn3lge ZAREE 7o) 14 shz]e) flufenoxuron®}
triflumuron$ A ej3lsl& A (E 2) g 3Y Fo
Abgrgl o] B3lgo] 747t 1.1%%}F 464%2A FX
2 2] 783%) wlsiAl BA3] Ferel. =k difluben-
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Table 1. Ovarian size (mm xSD) of the female house fly

Fly age n Mean£SD Range
2-day-old 25 1.11+0.14 0.88~1.44
6-day-old 25 2.10%0.31 1.00~2.48

The size of ovary was measured by stereoscopic microscope (16
times) at the 2nd and the 6th day of postemergence; 1 day after
treatment.

zuron} teflubenzurong& *}2]3}9l-& A% kAl Ag) 2
A Fol Algt®l ko] H3lgo| 7+t 60.0%2} 33.3%
A FAY] 100%E5 @oprh o]zd Axz &
o 6% ekl Eobe cheAw 19 shee] o)
A 2UREAs A ¢ 4 Aok TG -
fenoxuron3} triflumuron®] 7J-9-ojl = kA Xe] 59 &
7}A], diflubenzuron¥} teflubenzuron?] 7-$-o = oA
Hel 20 FAAT AR el R3hel Basw
3 o] el HA] FU1ste BdodA mdrl A4
£+ o 4 UG olg} Fo] FADE Fof QlE AR
of dsiA EH4EIV} e R, ZUAXD] (Tene-
brio molitor)ol| 4] 213 2] 3} diflubenzurone] F2A]|
Z7h 4%ee Fol DNA 4oht il g4e
AFgo=n FIHe 2 383 AR (vitellogenesis)
£ dbs)3l7] wWiE<¢l 7 (Soltani-Mazouni and Soltani,
1994; Soltani et al., 1996) 2.2 Azt o)

59 =}2]e)) flufenoxurong 33L& A (F 3)
A F 3Y7A = AR o] A R3}six| dst
o, Xg] 59 Fof AshE o] RIEw 11.1%9)
B33t} Teiflumurong 28] 8}%& 7-$ol= okA)
e 29 F74A] At ok HEgo] 23.6%¢)
36.7%¢) E-3}8}9dv}. Diflubenzuron} teflubenzurong-
et g Ao e X7 1Y Fol Abghsl g B2
3-go] 233%¢} 00%o] B3yl olgfdt Atz
E o Ao AL&3 BPUsAH AbEA|: ojm] mm)7}
BT Al o] AR AFd dsiMx B
A7} ek m & 4 gldh 8 flufenoxurone] #E)
9] Aol e A 59 F7A|TE 7[el ofAlE o
A A 2" F7MARE AbghEl o] R3}g-o] o} o
AL &3 = 29 1Y sfeje gk v&sA)
el

o] 43 Ze] Ao A43t 471%] BPUsH ArA)
7t At Aol dside AE2) dole) HAGle)
EY&EIPE AAFEAS. a8 & A2 HellA A=k
H dFe) wie} Rsbge] Welrl =A Jeh) HF
23lgo Lxgjiod deloy) EAA foa= g
7357k w2, o8 g AL 3 A WM = A
off whel ofA|ell HE Hb-gol] zlo)r} =] wlEoz
AZ+¥o
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Table 2. Mean (4 SD) hatchability of eggs deposited by 1-day-old house flies exposed to 4 benzoylphenylureas (BPUs)

BPUs 2 DAT! 3 DAT 5 DAT
Flufenoxuron -2 1.1+33a 288+445a
(180)(0~10) (160)(0~100)
Triflumuron - 464+454 ab 19.2+385a
(140)(0~100) (62)(0~76.9)
Diflubenzuron 60.0+173a 780+438b 750+40.7 a
(80)(15~95)3 (100)(0~100) (115)(0~100)
Teflubenzuron 333+354a 580+£382b 833+144a
(60)(0~75) (100)(0~95) (60)(75~100)
Check 1000 a 78.3+257b 49.2+480a
(20)(100) (60)(50~100) (120)(0~100)

7 DAT 10 DAT
643+349a 770+435a
(140)(5~100) (100)(0~100)
975+ 35a 67.5+46.0a
(40)(95~100) (40)(35~100)
7424403 a 500+70.7 a
(120)(0~100) (40)(0~100)
450+505a 66.7+57.7 a
(100)(0~100) (60)(0~100)
- 85.7+378a
(140)(0~100)

Means followed by the same letter in the same column are not significantly different (P<0.05; Student-Newman-Keuls Test). Data were
subjected to arcsine {x transformation for analysis; untransformed data are presented in this table.
!': Days after treatment. The house fly adults were contacted tarsally to flask surface coated with each chemical (300 ppm) for 1 day at the

1st day of postemergence.
2 : No oviposition occurred.

3 ; Numbers in parentheses represent the number of eggs used in hatchability tests and the range of hatchabilities.

Table 3. Mean (£ SD) hatchability of eggs deposited by 5-day-old house flies exposed to 4 benzoylphenylureas (BPUs)

BPUs 1 DAT! 2 DAT 3DAT 5 DAT 7 DAT 10 DAT
Flufenoxuron 00+£00a 00+00a 00+00a 11.3+£225a —2 1000 a
(120)(0.0)° (60)(0.0) (100)(0.0) (80)(0~45) (40)(100)
Triflumuron 23.6+405ab 36.7£55.1ab 96.3+69c¢ 490+435a - 863+27.5a
(140)(0~90) (60)(0~100) (160)(80~100) (100)(0~90) (80)(45~100)
Diflubenzuron 23.3+252ab - 550+452b 23.6+335a 238+382a 350%x564a
(60)(0~50) (140)(0~100) (120)(0~85) (80)(0~80) (60)(0~100)
Teflubenzuron 00+00a - 750+37.5bc 740+420a 82.5+106a 975+3.5a
(55)(0.0) (136)(5~100) (100)(0~100) (40)(75~90) (40)(95~100)
Check 65.0+374b 1000b 822+16.7 be 58.8+396a - 67.5%+50.4a
(120)(0~100) (40)(100) (200)(50~100)  (91)(9.1~100) - (120)(0~100)

Means followed by the same letter in the same column are not significantly different (P<<0.05; Student-Newman-Keuls Test). Data were
subjected to arsine yx transformation for analysis; untransformed data are presented in this table.
!': Days after treatment. The house fly adults were contacted tarsally to flask surface coated with each chemical (300 ppm) for 1 day at the

5th day of postemergence.
2.3 : For explanation, see Table 2.

Howard and Wall (1995b)-2 1 ug®} triflumurong& %
e F3lel] viFFAaA S o Ul W3 R}y
A wFE S8 F 39 o4 9 selduc $3
%19 9 FelA o mdoletm shalch ook
w2 Rawlins ef al. (1982)& 1%2] 126448 <3} &
2~4d == 649 o Avlgedl AAAZ A3 ¢
3 % 699 sy wstedAEsst o AT &
o}, w3t Rawlins and Jurd (1981)& 2Z&F-9] benzyl-
phenold] AFZA)E screwworm A &2 ¥-AHol HEA
2 Az 93 F 198 Felucs 3-59 B Bl
) 23R a7 gk ot g Broce

and Gonazaga (1987)x= J2644 (1%)<} triflumuron (0.05
%yE& 3 F 2d (&ujA), 49, 64t AR
face flyol AAIA7] A3 4339) volo] BA o] Ab
FE ol A FIRAAN A ddE §hee,
Chang (1979)x diflubenzuron, penfluron, triflumuron
10ugs Ao Agel #32ARE o, 432 25
DA (e, me & 2 R AR Fell AAYle] AL
T el A3 RFAA &I AT S B
Age) A= o5 Ade PPV T 4 9
o 22y old Rl &= oAl ARy
o] whebA, == face flys| A #}3 (Knapp and Herald,
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1982) kAl 9] Fo} AeAlztel HepqE A U
B Aoz A4HEz oo W X3dTs) "o
stz 47,

gt gof njxjz <txj2t xioj
a3 12 B9l v A &HE v ws)s)
9)5hed A2 data(ZE 13} 264 Alghe] HA] gro} B
FAee 2AF 5 g 29 da)7l g 2o B
i‘r% As8g F3std o FFAE Jepd Fleldh
%, 19 sele gl HEFAIZIA 3,5,7d Fell A
EHFJ ote] Balg Aty (A A$elE 3,5,109
)E,59 29 Aol 1,3,59 Foll Abzkd o
91 B3tg A85s s kAol HEFAIZ ASF
2] «3ell A glo]l flufenoxuron] H-3}da)| &7}
74 Holua 3zt AbgtEl obe) Ralgo] 14 T

100

~
o

Hatchability (%)
o
S

Flu. Dif. Tef. Tri. Check
Treatment to 5-day-old flies

Flu. Dif. Tef. Tri. Check
Treatment to 1-day-old flies

Fig. 1. Mean hatchability of eggs deposited by house flies
contacted tarsally to flask surface coated with BPUs solu-
tions (300 ppm) for 1 day at the 1st and the 5th day of poste-
mergence; flufenoxuron, diflubenzuron, teflubenzuron, and
triflumuron. Mean hatchability followed by the same letter
within the same fly age indicates no significant difference
(P<0.05; Student-Newman-Keuls Test). Data were sub-
jected to arsine {x transformation for analysis; untransform-
ed data are presented in this figure.
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&} 59 FEjollA 27} 28%9) 9%olsith. o2 gt A
+ Park et al. (1999)2] AR} dX)3= o=z
A, o] 52 kA& AFHeldl FMAA AT F
ot A4 A3 P2A)7) A3, flufenoxuron-2- 5 ppm
2] @& Fxorx AMgHE] oto] A3 H3}EHA] 9t
@ "bHol], teflubenzuron (12.5 ppm)3}  diflubenzuron
(62.5ppm) A H3}go] 2+t 6%} 46% ]S
ot 3}it). Park er al. (1999) <kl & FAMA|Z) &
5 AY7 5 A FIstdot B AdA
‘,: tissue culture flask®] FEof <Fo8- coatingdlx
24217 <t gl g AEAZG. weiA olE oA
7} Aoe] A3 BYE dodlE b= AV A
Zo]l Yo X g Aoz Azt g} Fo i3t
A o] &= U FAE ozt A v=, 4
EFA B3 AT [ATE U3, AR okl R}
7t 8 Lol 2442 F3t golslE Aol ohr)
ol oljdt 89150 BPaETA nX|= G o
3 B3d77F gesiey AzEd.

& WR

ofA] ] ¥ 5Y whol] AlglEl YoM 233 /-3
o] Wh&-g& ZAREINS. £ 13 20 Yepd dl= oA
of H&A7 A 59 F: flufenoxurond A 93t o
A EHEATL fBE oAl Al7]2 e, o
o] R31E {Fo] Aoz Wl L3 5
UEAE dot £ Flold 1d HeEle] A% flufeno-
xurong HEFAIY AFo] F& &L vF R 3
dele A Wy 7i7zkx] Apelr] £8bs 1, difluben-
zuron®} teflubenzuronel] HFEA|F] A S = L3}-8 )
14~16.5%¢ B335 ct 59989 Afox 1d
31'4 SR §3H80] Etov), FARegE ¢
< AgFelqlct. o]#Igt H = Park er al. (1999)2] X
e} YAEPH, 1 el = ofu[A| o] Aol xj]q
IGRA AZA 7} 1 ohg Al 32 el mx&=
oj k2. olu|2]7}9)-F 7)) (Parella ef al., 1983; Saito et
al., 1992), 1 =}2] (Howard and Wall, 1995a), face fly

Table 4. Effect (mean) on larval development of 4 BPUs solutions (300 ppm) contacted tarsally to 1-day- and 5-day-old

housefly adults for 1 day

Treatment to 1-day-old {ly

Treatment to 5-day-old fly

BPUs N:C'l?g;e No. pupae % puaption N:C'Ii)asrg;e No. pupae % puaption
Flufenoxuron 26 0 00 9 0 00
Triflumuron 10 0 00 31 14 452
Diflubenzuron 85 14 16.5 28 9 32.1
Teflubenzuron 50 7 14.0 74 41 554
Check 59 45 76.3 58 45 77.6
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(Knapp and Herald, 1982, 1983), '3 3}2] (Kunz ef al.,
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