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Abstract: Multitude frozen fish were strewed around the Tsunami disaster areas from
huge freezing storehouses in the northern Japan on March 11, 2011. There were outbreaks of
blow flies from rotten fish in the following months. We carefully worked out on the control
strategy after investigating rotten fish in the early May from Tanohata-town, Iwate Prefec-
ture, the northernmost study city, to Kesennuma-city, Miyagi Prefecture, the southernmost
study city. The larvae of Calliphora nigribarbis were abundant in the early May in the rotten
fish, and a few of the adults were found around houses at that time. From the end of May to
June, the adults of this species were stormed to the residents. Then, Phormia regina and other
blow flies were replaced to C. nigribarbis. The pest control operators from all over Japan were
requested to spraying heap of rubble and rotten fish from May to September in the Tsunami
disaster areas. We selected Etofenprox emulsion according to the efficacy and avian low tox-
icity as insecticides and Fenitrothion EC as for the rest. Fly population declined in the end of
July by the insecticide spraying, replacement of gavages rubble-mountains or dried-up rotten
fish. The high susceptibility of the blow flies to the insecticide was found.

Key words: Phormia regina, fly control, Etofenprox, rotten fish, tsunami affected area,
Northern Japan
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Yy, BN, Fr R, AVE, 2ruRERHL
IC443 /7 F Y X5 T 5. T OE I ¢ /LR
SNBKEMLES 1077 > 2 ERloTwa. I
DIF T A TR T & 2 =RElFTOEERT H
%. 3 11 HORHE CHER i BRI S 1, i
LR v a2 & K O/KEDI SRR L, 1Rk, FRd
Mo, PEAM, (R, pEIEERCEGEL L 7c. 7o, AR, &
BErG, HLEE, kv, "x T4 RCLEE T L B
iz, 2ot Wrogs3Hyon, Ny zo TR
FUCHERI L 72.

FAaid, 201145 A6 Hp & AFR KT, Beni
wmHH, EER SLETE, a8f DD, HhT ek
OFELIRM 2 A L e, HRE, 72, §1513%, Hx
OB ClE o7z, Ly L, 1R HETki%L
T RAAE TR AITE N AR OBUIN I3 - 7 2 v 2372wk
B o v < 77 F Brama japonica 7 7 5 4 51 ¥ ¥ Tet-
rapturus angustirostris WEELL TE Y, HERT AFA L
IR IR IC KR DA F 2 s e R T S . &
o, 5 ARICISEEE AT T 7o RS BRI O BRI 5 &
BANTYRHEL Y Hyv, —iBIE 2R OB~ 6o &
IIHATE DL Tz, S 61, BRI Lo h
FoENd, RN, R, LU N RIOREAER Y o T
RYAN

PrH(1964) 13, FRSEZRBHD b HEAE»MHE Y
7 uNIRONTIHDTREINT 2 2 ¢ 2L T
. SHAWA, 1TBUCiE, FI2ER2 O N0 RE
o TR oTe. BAITHRIC N KFEE] 251
AALUNICRTERI 2 THAS e kinil. NTHOD
RFEED TS 2 GFT NS DR HilTh & e e
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Too L, BEEHET IR REBICREL Tu b A
ERX, bE, B 72T REBEANOFELEET L0
FHsdh B e E Tz, 20084 10 HIChifT S e TEGYE
DB My CEAYE D FBF 0T 2 g ic B 2 15 @
FEFTLARE, FTBUCI3RERAZ M AL, Bk d, &
BFIOfE S 20, FEEHNEFEIE500 km ¥ ERTH 2
(5, AR, 2011). MESEHRFOMEEHNE [2 v —
Ko THE ) AR OEZ L, NIk
HARZ Fay br— V&l CeE» 5 <2 ko
Vo=V REREEHYT B 2 e YT H B I
L7z, sEo stk EE N HARE R R 12 (NICCO)
OMBUEB #1582 Z e 3T &, 5HMA > LHEToN
TRk % BHIG T & 7z

IITE, REBRICE > TR Z o fer v HHE
RHERIIANAR 2 2 v Ic B E V2. B, G
FETREWRESIETHICR T 270, Znb
OHIBIE L 72Rdib e 2> Tv 3.

NITERREEDKL

20114E5 5 HA 6 8 H & CATFIREEN & T, =i
IESAIRAT, A E CCHEEMENC 3 2 T8
OFAERAEME L. 5SH6H, i llRoXg
NOAXGIZ 12.3°C IR N R HH TS o 7o,
LA L, S RINT T 6 i L Eigaic kg
DNZOYRDPHERS NI 226, RO R
NITORFEEDIK L S HCHI .. NZHOFE Y v

F (% =F4FE7) 795409 F (Pl 2¥Y
?) ILEL, INLOBBRAYEIRT CBUIE LW
DT OFETIAY) R & iERE T & 72 (Fig. 1-A). 2 O
272, ER» O NAZEHRITBUCHFE LN TV a2 o
fo. —7i, 5H7BokEiEET O EF oS3 20°Cilt
2T LR LIz A+ 2 usNx Calliphora nigribarbis
OE#H R & Nz (Fig. 1-B). |, /K Lo &
Wz i3 4+ 7 vy & 58 2 vy f (Calliphoridae)
DFEDZL - To. HHEO IS b I3
L, 427 a N "zihRoREPR S Nz, R 0%
M, TRk, EEL HUE, FEM b s 2 RO RN

Fig. 1. A: Larvae of Calliphora nigribarbis developed in rotten fish, Tetrapturus angustirostris in early May 2011,
Kesennuma-City. B: Adult C. nigribarbis resting on the bonnet in early May 2011, Kesennuma-City. C: Larvae of
C. nigribarbis developed in freezing warehouse destroyed by Tsunami in late May 2011, Ootsuchi-City. D:
Crowded flies of Phormia regina around rotten fish in mid July 2011, Otsuchi-Town. E: Stuck flies on the sticky
papers and attracted flies in plastic bottle filled with sugar (50 g), vinegar (100 ml) and sake (70 ml) on walls of a
resident house in mid June, Kesennuma-City. F: Spraying pesticide in a rubble mountain by pest control opera-
tors. G: Dead fly larvae after insecticide spraying in a freezing warehouse in Ootsuchi-Town, Iwate Prefecture.
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Fig. 2. H: Resting flies, Phormia regina around fishing nets in mid June 2011, Rikuzentakata City. I: Gathering
flies, Phormia regina in fish meal in mid June 2011, Rikuzentakata City. J: Eggs of Phormia regina developing in
packed salmon eggs in mid June 2011, Rikuzentakata City. K: Lands reclaimed with rotten fish and soils. Fish
meal and grease were risen up to the surface and caused fly developing on in Oofunato -City in mid June 2011. L:
Dried up fish in a paddy field in mid August, Kesennuma-City. Red circles show the evidences of rotten fish. M:

A seagull Larus crassirostris picking dead flies in Kesennuma-City.

HNATARNTR T v anig e /NIONZFHORED R
54172 (Table 1).

2011 4E O B IR AUAIE T o AR (XS E%
£) 133H(1.6°C), 4H(8.2°C), 5H(13.7°C) vk < &%
WLTw3. 3H1IHOMETHELL 72 nkiic o &

5 R CEKIRICIE S LTI D S 35 AR
FA 7Nz OHREFDICREL Tl eici 3.
PR, ®EEAC TS 2 S E A B v PR
YIGATIC L T2 u Rl ORI 2 m O FEIR & 17 - 72
viibhd.
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Table 1 Flies collected by sweeping nets in early June 2011 at Tasunami disaster areas in Iwate and Miyagi Prefec-

tures.
Family Species Numbers Clllected cities
Calliphoridae Calliphora nigribarbis 9 Kesennuma, Rikuzentakata
Lucilia sericata 1 Kesennuma
Phormia regina 10 Kesennuma
Musidae Musca domestica 3 Kesennuma
Muscina stabulans 2 Kesennuma
M. angustifrons 3 Kesennuma, Rikuzentakata
Hydrotaea ignava 1 Kesennuma
Anthomyiidae Fucellia apicalis 10 Kesennuma, Rikuzentakata
Coelopidae Fucomyia frigida 3 Kesennuma
Drosophilidae Scaptomyza sp. 2 Kesennuma
Sphaeroceridae Sphaerocern curvipes 3 Kesennuma
Other 81 Kesennuma
Ephydridae 1 Kesennuma
Syrphidae Orthonevra karumaiensis 1 Kesennuma
Phoridae Megaselia sp. 3 Kesennuma

Fly collection was carried out using sweeping insect nets by two persons in fly suspected sites.

72, WHREAN DTS E K LT WEOIKEY O
NTEHRR WS T — < ¢ L MK PER K E TSR
CHYIRE) OITH: (1964) 13, FaHIELT 3 L fEH Lo
30, FHIZEF NP EINT S 2 2l RT v
3. FUATHHOEINE, MRER, 25, SfL, FE B
Mrncz <, ek cEbhTwaRRICIR DRV
CEREMIL T d. KB OB Y 2 ik ik
& o THHANFUIR S SR L 72700 7 mox =Rk
OFEEIDEE S N e Bbh g, PTG B FRAC
RICHEZ > T2 F NI L Y 2otz 8
LIRM L T 2. KESEDSAHIPICEE LIzl o
ORMTHBNTF, 2F, FA7, I, INSZ DT
Lz e b hfHORREZHEL b 3.

AkE S (1991) 13 te /UL B O EFHEMMT T o flgtc
Ao NTOMIZIIAL» HRE4AH £ CHEIIT 2 Z
CERBRTV S, ME, EAR192) @ T nsT
P2~7°COMKIET L 38% »UFH{L L, o 10%
PIUETE e WM L. Lich -, BHEOKR
FRcB T 7 n N R ATER L Cvie 2 e iE AR~
BT,

KARIETE T, — R TRIE L2 S M i -
THH LT, LrLl, BLoEs»Art+oii
®, H35VIFHEOBGEY 6, WHIE T O LickE
RS TIRE DY, ZREHEXDKIEA, BEHY©
bz e ROy 5 T (Fig 2-K). B
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Fig. 3. Monthly employment numbers of the pest-
control operators in Iwate and Miyagi Prefectures
in 2011. Numbers were calculated with persons by
working days.

HicHo o nTEY, 2213V IraliBloTo
NIRDHERTE . Z o GHA LA, LR
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HOFET Vot
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Table 2. A list of fly problems appeared in Tsunami disaster areas during mid July 2011 in Iwate and Miyagi Pre-
fectures, Japan showing fly species, density, breeding sites, distance to residential areas, and location.

Sites City  Prefecture sp;cli{:s” N(Z) (;) ;ﬂil;S/ Breeding sites  Distance” Urgency”
1 Fujiwara wharf Miyako Iwate blow fly <10 No 1,000 m No
2 Fishing port Yamada Iwate blow fly >100  shell, fishing nets 1,500 m No
3 Orikasa-seashore Yamada Iwate blow fly >100  oyster 1,000 m No
4  Densaku cape Yamada Iwate blow fly >100  oyster 1,000 m No
5 Oosawa wharf Yamada Iwate blow fly >100  oyster 500 m Yes
6 Ando community Ootsuchi Iwate  blow fly >100  rotten fish 500 m Yes
7  Fishing port Ootsuchi Iwate  blowfly >100  rubbles 500 m Yes
8 Akahama refuge Ootsuchi Iwate blow fly >100  rubbles 500 m Yes
9 Food plant Kamaishi Iwate house 10-100  rotten feed 0m Yes
fly
10 Junior high school Kamaishi Iwate blow fly <10  rubbles 0m No
11  Hakozaki Kamaishi Iwate blow fly <10  rubbles 500 m No
12 Nijhama fishing port ~ Kamaishi Iwate blow fly <10  Fishing nets 1,000 m No
13 Fish proccessing plat  Kamaishi Iwate blow fly <10  rubbles 500 m No
14  Oshirohama port Kamaishi Iwate blow fly <10  rubbles 500 m No
15 Kowan park Oofunato Iwate blow fly >100  rotten fish 1,000 m No
16  Fish proccessing plat ~ Oofunato Iwate blow fly >100  rotten fish 1,000 m No
17 Takonoura port Oofunato Iwate blow fly >100  rotten fish 500 m Yes
18  Fishing port Oofunato Iwate blow fly >100  rotten fish 1,000 m No
19  Fish proccessing plat ~ Oofunato Iwate blow fly >100  rotten fish 1,000 m Yes
20  Fishing port Oofunato Iwate blow fly >100  rotten fish 300 m Yes
21 Hosoura fishing port  Oofunato Iwate blow fly >100  rotten fish 1,000 m Yes
22 Fish proccessing plat  Rikuzen- Iwate blow fly >100  rotten fish 500 m Yes
takata
23 Osabe wharf Rikuzen- Iwate blow fly >100  rotten fish 500 m Yes
takata
24 Hokubu fishing port  Rikuzen- Iwate blow fly >100  rotten fish 1,500 m No
takata
25  Osabe fishing port Rikuzen- Iwate blow fly >100  rotten fish 100 m No
takata
26 Fishing port Kesennuma Miyagi  blow fly >100  rotten fish 100 m Yes
27 Hashigami community Kesennuma Miyagi blowfly = 10-100  rotten fish 100 m No
28 Akaiwa fish proccess- Kesennuma Miyagi blowfly  10-100  rotten fish 100 m No
ing plant
29  Fishing port Kesennuma Miyagi  blow fly <10 rotten fish 1,000 m No
30 Hamacho wharf Kesennuma Miyagi  blow fly <10  rotten fish 1,000 m No
31 Asahicho fish proc-  Kesennuma Miyagi blow fly >100  rotten fish 1,500 m No
cessing plant
32 Fureai port Kesennuma Miyagi  blow fly >100  rubbles 1,500 m No
33  Motoyoshi port Kesennuma Miyagi  blow fly >100  rubbles 1,000 m Yes

" Main species: Including Calliphora nigribarbis and Phromia regina.
? Distance: Indicating approximate distance (m) from breeding sites to the nearest house residents.
¥ “Yes” means the request of urgent spraying.
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Be2ME, BRuctuvAvaviciks
7. WMENSERFOHEEENG T2 —F] v )
N1 PR E AT S, ZOZ e EHARZ MO
> b — vl v HAREE R /12 (NICCO)
BHA LTI vy s.
SEOMEEE T, ESRM GEENc 3 2 AMF
g, fEAg, RRA, SRk, iz sy 2, HmEY
e v HHEFEESERE NICCO A317v, 7M@)
HARRZ bary br—nips, GFR~2bavba—
MHE, EIHEAR2 Fay fr—uige, BERLAH
DR DEEIGIT 2 2 ¢ CHATRRIDE 5 72,

Zh o OFFEHCI - T5H FaID b BHIEEEIC A -
fo. 7 Ao =REfERE —H T O N ORI, E
e ORF7z D 72 ¥ % Table 212 R L 7z,

VIERTEBI DRLR

5 AR o R T R R A B8] 0 R AR
PR s iz, 6 At # 4 2 v N i3IBIHR % i
1o, VEARED F A 2 moszgiug, KR N
TiR%EbE 25 TH - 72 (Fig. 1-C). M & 13
AU IEDRD S VTV B D THN—RF 2 — T
RS KM A KEIZ ) THvTwiz, KA
BE GEUha) oFds, SiHoHFIEME TIL
HE DY DFHRTH - I vz,

B D O AR OB 2 748 L OB R 215
CREx AT, 78, FAECSWLOCEROT 7h 2
oANTE OEFNIITo> TR, Lichs-T, #4270
N FAELIPICEr 7h 7o apdin e 3]
BEMEDS D B .

EEREEAZ FaY bu— R3S HIHD2 L NATO
FeE 2 B L CHEEE 2B L7, HARXZ2 ha v b
0= VIBERFETIER, SRR OFGERFRED~ 2 | a
VbR uigEr b BEEE OB H e S o 72, 6 HHY
FNTIMERD S DN O ES SO TBUSERIL, &
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REZOEEDHDP LY TRIMZ 2 Z e o1
(WS DITBAE ). 1TBUINICCOSR HA~RZ k2
vha—gaE el L, SOSEFEL .

HARZ bay b r—ipRoliERIEE2 A—#H% 1
Prr LT, il (H~%) 48 8%) Z &Mk o#
SN A L7z, HARZ Fav b r— gk b N
HTFRRZFay b — i Z OO X v oN—1d 8
PR LVCHORZ2TTHE Thz) ICEHmLIE
Bbnzd. 57T, BA Y7V FRLIRENRTH
Z 7 CHRTE (A ) WO U TSR E 24T o T 3 72,
DL Nz O BEZHORNIC LT, HHRE -
foAZ i 72 > (Fig. 1-F). 5 H 28 H 22 6 6 AW 1
CAHFRAMET, FEaiemm, KAENT, (LT o
IKE TGO R—MICFE Ul A 4 27 a0 B HEkE: %
BABAE L 72 PCOMEEER - 13, BB HIC B LW
BOYHROFERICEE L CRARIOMR LR T 2 2 v’
T &7z (Fig. 1-G). 7 AW » & — B g ST be -
BRI & 2 B ERARAE b BlG S T,

7 A 11 H2 & AT AR LA o By, (LT,
KHEIT, Zefi, KARIE, FEmi@ T, sEhRAanE
& To265 kmIc % % Il 2 a4, KB (il
i, 22 cm X 44 cm, 968 cm’, #A5 [RHMEL) % LU0,
JERSE D, NS 2 EEHICHRE L CERE
W% ik A 7o, KRBT O/ BRE AL T3 20 70 o0 % i
T2,3648H, SUILIATT O S HIAT O LT IE 2,564 B A3
i S 7z (Table 3). 2 (f = A KTZ7 nN
IR ICHT 34 AT DRI 2% TH - 2.

7H 12 A% 2050, KBEHT o vpsia s 2 47,
FRT7a Y b AT 2OMRBEBEL N, T4 -2
Trrvruv b AT AGHBLI.. 7R Y AT R
ELEORBURLELVCEOF Y N fiTh - 12
(Fig. 1-D). Zhud, BRALERL eIy 2
LD O g, HEERIIES e hicie
WranNzfiptE o HRTH - 12,

CDIARKBZEFAA N RBERHLT, ZnF
VNIRRT LI F UNTHHIIE D> TV, D2
CRERMTLEL LT, EIDE I BRIV
oz e HRCET TN, Bl BTz y —
Ry EEL T =2 NIHOIEEN M D T < HERE L 72,
2, HE R T B A i OB DR = 2 8
THADTHENDTGFENC 75 2 HZF & Tl BRANA R 31T &
WMotz e, aNErREsNL Y, HrVETEY
IR CICE2bDTHA S (Fig. 2-L).

O, EHEshizsoABof Tz F N
I Phormia reginan’b - ¥ b £ 1o, AL FRO
NI ¥ ST TEY (shijima, 1967; #&, WK, 1979),
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Table 3. Results of sticky trap collections for 20 min in mid July and September 2011 at various study sites locat-
ing at Tsunami disaster areas in Iwate and Miyagi Prefectures.

Fly species
Study Sites Prefecture mid July September
dMusa.J Phor.mza Calliphora Spaerocerdae Coelopidae Calliphoridac
omestica  regina spp- spp- spp-

Ootsuchi, Fish proccessing Twate 304 2,364 0 0 0 3

plant
Miyako, Fishing port Iwate 78 7 0 25 0 0
Yamada, Fishing port Iwate 14 98 0 7 1
Yamada, Oosawa wharf Twate 0 61 0 169 0 11
Oofunato, refuse dump Twate 41 135 0 140 0 2
Rikuzentakata, rubble Iwate 29 24 0 34 0 3
mountain
Rikuzentakata, Osabe refuse Twate 141 154 0 7 0 0

dump
Kesennuma, wharf Miyagi 252 2,564 0 175 0 0
Kesennuma, Fish proccess- Miyagi 60 401 0 128 0 7

ing plant

The sticky trap is made of paper panel with 44 cm X 22 cm (968 cm”®) , no any atractant baits was used on it.

1950 fEEEALHEE 22 & AWM ABE L 7o 2 ¥ 2510 & 1
o Twa (U, 1951). hofl - 1Kk (1964) 3 4%, X
H, AT, WEL»OAREERL T3, 196446 HD
FEHEZIC DRI PRI 13 C o FHRE T oz —
HeREEE s h w3 G 29, 1965). 7o,
747 (1970, 1986) 1327 1 ¥ v N DY T D FEE R LS
9.5°C K\ 2 ¥ 4 RO KIRm 25 M & Tl 2 ¥ %
BT3B,

W2 & 5| ST S e, EmRETRIC AT L g
Wi, Ry, WEICZ I "N T, 7rani ECHREE
MY, IHIZENLDHEMT 2 Sy nA RO
T B R shi: (Fig 2-H, L). BEpiaii LEHS
THO RSO T TS 2 F v 2R
BN OMET (2 Y 23) T H2PEST L T\ 7 (Fig.
2-)).

SH»O6H FAICEZFR LA 2 zidy T~
TFoledZA 952, D (1991) DI L uE, ¥
H, VIO TH» FE FEE 500 m) {[HETHRS uie +
F 2 NI EICIE900 m L TE B S
73, —iBiE 2,500 m H T O E A, 2,700 miiHo— B
TLRESHh T2, ZoMoEREEZE & Z 18 km
THD. ZAATR B kRS ET RREESTs AARICH
Livic A A a3k il (s 874 m, ZEHESE
Hiz> & OERREEEE: 7 km), KL (854 m, 8 km), T
1L (786 m, 9km), = AR 111 (895 m, 15km), ¥ & (L
(871 m, 18 km), HIEL (1351 m, 20 km) 247z D 1ZFEH)
LicelElbha., ZofT A LI S0l NEDS S 2

ORHIELDOATH 2. HTRE 0 EIEO R L
(1,924 m) (& E > & 35 km, AHERT, FERTEH, A3
2540 kmiZ CHERTE Y, HSHD S Pl & ©
Bicsktrr I »AHTH 3. FEHO— AHEIEZ
20094E7 H 18 H, Fthg LTE T o bk NE T A+ 2~
O AN OGN ZERL T 5.

% o3, RBAEARICIMA T, HEEo#ES
sk, BGEL U 7o L T2 O (Fig. 2-L), IS BUERRA DS
HHNTFERIEL A 2. oS (BBEA, 8H2
H¥R) ToOLBEOMERIE: KEEIT55%, KAt
56%, [ERTEHT 76%, SUITATIS5% 2 HHE 2 % ¥,
NIHORB IR L2 e 2 AP KEPo 12
ciEibhs.

BE TSN THE-BICR 213 OB Y L Tt
MR e NZIREPH L Tore, —FBEN LDy b
R EvnzHY 5 Th A 5 (Fig. 1-E). v PR b
DEEICNE H T, HICBHE(G0g), ¥ (70ml),
(100 ml) #EAE L CANTETIE, —AT—MHick-7:
CHE TN, Ry R P VvORELFTZROHAD
CREWERPRT 2 L7 AL 2T RICe vl %
fo, KEo Nz RiER (M) A <RI S nuie (Fig.
1-E, EER). o oifsl b 7y ISiiEhED 2 a
NIRORSKITEIZ R 2 ¢, FEIEETATNS L1
2T

iz, —HOPEEEIT, KEONTIEHH T 5
WICHERE L 72, BHOJEIE DS T2 72 Db L7z LTH
B2rHhEXA (UIxa) PHELILNZDOIEHE OWIE
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ATV B Z e D3RR S hutc (Fig. 2-M).

el FRANGHRALBESSH O N TSR A Tl
2, ARV Avay (EE) vAEOg, Ny —
AbFECERERL T, WSO AL S ThzNFE] B
BEERINERL B VEEZ. HARXZ Fav b
n— RS AR>S 10 K& TIL, AFE, =
IR B & ORISR TAUE~ 9,000 A/H @ PCO e B A3B
PEEEI Yy, 8 FANCEAN RIS 2 R 7
(HE, 2012). 5L 10 A K & ©ToBEFE =R
BT BHARR Fay o —gEoBhEEEDH
AR ABOHER % Fig. 31RL7c. Zoftus, SR
T 900 NH D PCOMEERDIIZIEIE I Y7o o 72, K
BARIE7A» S 8 HP A T Th o7z, 9ALL
%, TESEGATEKIRCHNL, RTEEEL D25
7z.

8 A MA), ANFMHED T4 S E R 2BIET L
fons, —EBOmHUBE T E BRI v 2 A TR
raF N OREDCT:. 9HPANCE, #EHho
NTIGENIAR N A D> - 72 (Table 3).

10H FA» 6 11 H LA, &Alid @ » i) %6 &
WCRERTET (2 » AN Co5 I By BN O
B« - FEOIRATR) %75 AT v 2 ML kS HE
D LiciE S, 24FMORCRE L A L 7cfE R Tid 4 4
saNT 108, Zoftor o il 369, 7> a sz
B4098H, ~ I NTR195% 28 72 5 T\ 5 (Table 4).
MEOLF 7 a N HEOREY IV Lot 2 8 HHRT
BNz, ESTRY O F 2 u N IRHFI R
M ~BE L2 Buzd o b o Bbhs. BLld
2012485 HLARE, ST o HoR BRI 2 A
BTETHS.

Med. Entomol. Zool.

Yanagi et. al. (2008) {34 > F¥ET20044EICHA L7z
H T2 ) 5 > h T VRS ORBAETA =
IHBC WG L. S, HIEHSHNC BT
4 TN OFRE LRI T 2 88D A 5.

RIEFERDRNE

8H bA], HAWBHARZ Fay =gtk 3
BEEiEE O 2 3 3 7o LM FERER, 85 SRR
B7s & N Sl AR & Bl T - 7o,

1. RHhHEER

TN, RZ2 ba Yy b e iEEEIC & A%
HHNEATIC AL D, 20 mm RO TFIREK Y 21
oML (22 cmX 22 cm) &, NT OB L e b
1% B 112 20 70 FIARGE L T Rl & Rli L 7z
7B, —HOLEEANORBHABAMIEL BH TIT- 7.
FURE 0 JHF12 800 m* 2 5 10,000 m* DK S S TH » 2.
HE 54 H 4 13 Etofenprox 7% L7 ¥ Fenitrothion 10% %L
Ao 2FE T, BAMEREIEBROBMTHIRICAEDE .
T 72b BT ORREHN Y H 200058 7% 5 & 5 ITKTHIR
L CEY S TS L 7z, 100 m* Y 7c b o R
BEEZ2000 vy bRREEHZ Y Lic. [A—HARRE
T4EZCL6EDOREYIRL €7z -7z,

SFAPE IR HANBAR % O S RE % 75 & NI 24 ¢
IS b ARRICHE A iGE L O OffiiE 2 il %
CCfrofe. LI TEIIA o e 2 nosT RS
DI Bice s, BB A 100 ¥ L7255 00K
DHTIR LTz (Table 5). 4 = N RS EW—H0
FfiTld, Fenitrothion ZLA 0 200 5 4 24 BT 04k
BEGHE TSRS R ARG OD, 2o

Table 5. Fly reduction rate after the application of three kinds of insecticide formulations to Tsunami disaster ar-

eas in Iwate and Miyagi Prefectures.

Reduction (%)

Insecticides Hours post treartment Research sites

House fly Blow flies  Total

Fenitrochion EC 5 43.8 69.9 64.2 4
24 33.1 78.6 73.7

Etofenprox EC 1 5 60.4 67.4 66.4 6
24 67.8 80.4 78.5

Etofenprox EC 2 5 56.6 84.1 78.9 16
24 67.3 88.5 79.1

Propetamfos EC 5 76.3 86.7 85.3 6
24 77.3 95.5 93.1

Reduction rate (%)=100—(Fly numbers in post treatment/Fly numbers pre treatment) X 100
Spray areas varied from 800 m’ to 10,000 m” and number of insecticide spraying varied 4 to 6 times depending on the

formulations.
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NI R A E T H B BT T U Fenitrothion LA 72 & NI
Etofenprox 7L 0 Hh 24 W12 O Zh AR HIE T =4 12
EJEIE80~90% 1F ¥ HA L 7. Komagata et. al. (2006)
BEREEEA ~ 7 v v PO~ OB SRR s

Table 6. Results of susceptibility test of flies col-
lected at Tsunami disaster area, Kamiosabe,
Rikuzentakata City, Iwate Prefecture in 2011.

24 hrs Mortalities (%)

Conc.(%)

Fenitrothion Etofenprox Propetamfos
0.1 100 100 100
0.05 96.3 100 94.9
0.025 98.3 96.5 97.1
0.0125 98 100 97.7
Untreated 0 0 0

Twenty flies were kept in a bottle of 500 ml volume
with a filter paper (4 X 14 cm) treated with insecticide
for 24 hr. Survived flies were Musca domestica in each
test, rest of flies were Phormia regina.

81

foA Az aNT AR B RS R ER 2 L T,
7K 13 Fenitrothion % Permethrin i &Z M TH 2 = ¥
PHO»IZL TV 3.

2. BHEMMESER

i A R R B o SR RS GALEZR, 1971) 22
ZLl:b0Thz. 27, REiTEEAT FEHOLEEOL
oM THRE L e 2 SfIcED .. T 2T
w6 A » b BRHAIEI I Thbh v Tz,

Etofenprox 7% ¥L#l, Fenitrothion 10%, Propetamfos
3% LA O RIS % 0.1%-0.0125% 1272 3 & 5123y
FATHREEL, ZOFmBUKRIC4cm X 14 cm YW L 72
WHE 5 MIECIREL, MiZsel. ZomkiIRE
500 ml-_ vy kAR kovic A, SEED> O N B IIES
R0 AN, Ry PR PGy ny 72 Y
HAEEBilER e . ABIEF FEBORRD
Vi CE FE R B T T o 7z

24BFMBOIE LR Z IR L. 2 OF55 % Table 612
RUTe. RO FTEZ IR (0.0125%) T b 98% FLE DIET

Black=Fenitrothion, Deeper dark=Etofenprox, Middle dark=Propetamfos,

Light dark=Control (Non treated).

A=M. domestica in Kesenuma-city, B=P. regina in Kesenuma-city
C=M. domestica in Rikuzentakata-city, D=P. regina in Rikuzentakata-city

Fig. 4. Repellent behavior of blow flies against three kinds of insecticide. Filter paper (r=4.5 cm, 63.6 cm®) was ab-
sorbed in diluted solution of each insecticide for 5 min, and fried up in room condition. Then, insecticide-ab-
sorbed filter paper was located in the center of adhesive paper (22 cm X 22 cm, 484 cm®) and placed for 20 min.
Four different kinds of filter paper including non-treated one (control) were put on a heap of rubble changing lo-

cation each paper in each 5 min to avoid location-bias.
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EhFonse. 2TCOMBMKT—HOESEI T3
TAZNZTHY, 2R S5 - ik
ol e, WX ONTIZ 2 TE SR>
7z.

3. BHAISEEER

AFABRE, E IR SUIE T /K PEID 85 ¥ REri &
D EET 27 a S HEHAVEH L T 2351238 A I L
720 7B, PEOA I ANZHREL T3 2 e HEL
eDT, —HOF—x—TlErunNzRrf ZAZEy
JCRCER L 7o, TR —EB O A 0 SR I & bk S
212D TR ORBIREPELNZ N e BHLR TS
Gt 1961). I (1961) (8% ] % & A 72K~ D
4 TN OFEEOZE TR DE O ZREDFET S 3
Z¥EmRLI. Thbb, {3V M) UReT L
2 ¥ S N IERUICARORE LT 2 2 ¥ 2ERR Y ¥
RBFNCLERTDN Z e ARSN TV 3. SEIOER
BZOHEEBHEILIZLDTH 3.

=l MEEABR T, [ O Etofenprox 7% L, Feni-
trothion 10% 3 & f Propetamfos 3% % /K THM L T 1%
BRI L Te. 2 N2 NORmHIRIC 5 ERE L 72 M
JEIEAHE (159 cm, No. 2) & JEF 1%, KiE#Hl (22 cmx44
cm) OHIYUCE S, T OTEBIGTIC UL 0 AR S
Fiii~7e. 728, BON4 7 22 PR 2 72 D100
M50 S CERiER TR AN 2. Mk Lid6ENE
Ciiote. b L, ERSEHNR L v 2l s H g
NTREAR L THER LI T2 c v e icd b i vER
7o. 1k B X 4 Kt @ U8 #E (Etofenprox, Fenitrothion,
Propetamfos Jz CMEALEE) 1220 7 RICARCR L 7c 2 mo
IR (—A = A= 2IR L 3) OaFHEuIRD 63
Bin O IR 6268, THA3058ITH o 7. I Z v o
AL G2 & B 7o 2l & Fig. 4 1R LTc. 2 Ofd
., Etophenprox ZLAIE 27 v /N = Rf oy IZHE T 0 Tkt
#inL7c. %7c, Propetamfosidid ¥ A ¥ Bl 2 RS
oz,

L2 L, FEEERHHFIEAN T I3 Etophenprox ULEET%,
—IRFAIC IR L T D NI b e SR - T 2
X ERMERRL TV .

9H 7 3 ¥ BT R & MBI ZULATTIEA
TRRIZBIEREA L 2. (TR~ IF e AR
(e ote, HEEOLRLMTHEREER L ECTD -
el canmrot. M—, SUATOXKBEE/ED O
WA U 72K b 4 o3k L, i
A A TTEDFEL T,

Med. Entomol. Zool.

E &

BEZEBREY G2 Tk lEAN BARZ b
a Y b= VIR b CRISHREN  HARERR R
712 (NICCO) I JE BFLH L EJ 3. 3G 3 21K
WENTHHOERBIC BIMERIC 2 o 7o, (B 7 VBB —
2 BAREBAEEA 1, AR R R ERFEE D
W, zhehsMEiiceor, &z, ZREEEEDE
AR RIS EE O — 2 SRt 7o 7o 7o [ FH
LR OR_ERE— BRI A% SRR BR G T 2 1
o TWwiiiwiz, 2 DFEKICELS BILHF L B
5.

51 A X Bk

il B, B s, il 5 8iE 5, e
1991, HPEBILIEENIAEIIITEFES 3 2 n N TR O
v —F & 2 R B OME. HEBY), 42:
275-280.
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. EEEEY, 210129,

IEFIME. 1986, RO A =Nz, smFooNT,
7 Hh a2 KR OBOER. B,
37:133-140.

BRI 5, ks BE. 20110 REARKESEE S
R, 168 pp.+98pp., Hi S ERE, HHL.

BoOSH, Bok #1979, Nz —ERECBAER. 210
pp., MUK, B

W2 2. 1961, A TN OFESEHNH ¥ 2 178K
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