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BAEFBEDEH T B WITENC RIZT T, iR REEIBTIIemE, 15
37~46,

BHERERBESBEE DT RIT TR oW TREY 2 BT, EEthc
B BFHOE T 20T % RHERFHEE OER0R 38 U 2o Bk A5 2 B & B0
OB 535 Ul 1 BECHEHRE Lz,

FEMBBOE TS B2 5 8 HE THRABIL T i AV 7 5 — FERASEE 3B
XL, BURBHMARTIC 1 B RA Cyfluthrin 1Y SEOEHER, 7510 180
138 Permethrin 15% &8 OEE 25 L, TP FCRE(SHE BLUPTE (35
B L7z, YO 1 HRESKEESELwEELEE L, MEBX CLE (258H) & L
Jeo TOIEITHLTS AR2E, 6~8AREA1E, FIL 50 TH2EET 2
LB ICA BTSRRI SEE RE R BE U, TSR EF~1TRIC R 5
YEBIZ 10T RSB, 7 DOFE% 5 458 VIR B L, B4 y» sHo# s, Hohx,
M, EREORE, REBIRD 257 20Tl UTE&E L, 7B UREOHE
W, ZEAE*>SEREL, EEL» SRR NBEBRHOKE L T2,

HRFDE T BAWITENE 5 B 8§ A~EIEE 255, 8 Hickw»T CL BEHE
LEWEELY, DO TPTE, FCREE B 572, SEDE T 2WITFEIHN T CL ##
& FCREEDEIIEE (P<0.01) Thotro HTL ZWITENCE ® 2 ZFEOWAIRITT
BhoBI&IEER e <, REBIRD 2340~50% % 5, DL THEHOEREA30~40% % 5
BIze BT 2BITHON, HEOBE, METFOBEX2~5% L{Eho7z, &HED
1B ERR L BAE BRI EOBES 5~ 6 A £ THEF108EL 2 0 3 ~25E T
R, 7, SHIE CLETENREI25E & U478E#A L, FCR BB X
UPTHIMLUTEEREXR N (FheEn P<0.01), FEEHOME4105HY
7D ORBRE (X) £H5TL20THE (V) e T, Y=5185+045X (r=
0.73, P<0.01) 0oEBEAMBES NI,

F—7—F IRSRER, B4, 5T 20ITE

I. #&
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Bk - NETAZRAERRD S B, B0y N, sy, T, TakER
Wific & 2ER2E5 2 5300 Tk, BIMHES EOFER2EANT % (PickeNs and MILLER, 1980,
GREENBURG, 1973) 0 8 5104 T NTB L A= M kg IR OREIC B W T b AL 2
EBTERMER 2N LB OFKERR 2B 2 I FRC 2 200 2, ek b o
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WTEDITENREEL, HECH DL A2 TBIEFRL (ZN, 1988), ZOMRASREKESL
I ORATE R CERIEEDBERBCB O TEENRKEERETI R I LIREIRTY
% (Tobp, 1964, #A, 1978, B/, 1991A, B), Ui LZuadsBiF0fTEicE 25 s
HERRRROBE I >0 TR LICHERAD %2, THZESBEZHOBPERTH 5,

Z ZTCRHFETE, EERIORKRREBFOTENCRIETHECOWT, HKEILS
WITEI R LTHE Lz, 320 b, BHHIC B 24087 5 WITE %, SEOEE L,
IR E DT 2 11 THBREIR b & E wbh 2 BFIEX B R A (GLADNEY, 1977) %
RIS 8972 2 BE L H U7z BEBR R & Ul RIF Bkl & 8710V % Permethrin
(AMANO et al, 1985) &, BAWEREARY b T A LWERBZIEM SEFRIPBFHEIN TV D
Cyfluthrin 2wz,

I. M#HsLUHE

REMBHIG TS A& D BUEIEL Cwbd v 7 3 — NERBSBEEO 5 51989 F4£ 2 h
1 EEfETE MR EE258E (CL ), 1990EHFE N30 (K818, ME17H, PTHH), 1990£EK
SFENI8H (FB9, I, FCRED O 3IBEHRA LI, IS OERAFREI9IES A7
H» 5115158 F THEhE I X 0 3SR L 72 ot i & U, HoBithes» o 8 ARA T
% EREBRIARE & U 7o il 1 B 72 D S 0.1 0.2 ha DK 3 — 4 X RS ERICHE D 4T,
1K 1 EREEE OB & U, BeBdEis, &, B EHERE L, BEMIES 2k
otze Fz, KBHART, HEBRERTSEML 2L LD KR EIE L2, REBRLEE LT,
BT CLEEENIRK  LCEFCHAIHOER 2EE L wEZE2HEE L, FCRE X
Cyfluthrin 11% (W/W)YEE O HE, PT ¥l Permethrin 15% (W/W)&E O HE 2 HEIC
EE Ui, LS L UEBUEOMESR 1 WR L,

HEARID, BBEs 1EM%O 5 A1IAB L U5 A25H, 6 H20H, 7 AH21H, 8 H20H®
5 E, 2N ENOBEHDEFEDVIT 00 TOMIZROAET, BERFDH D 5 WITH),
Rk BEROFEES X CEEREEZEIEL 2.

Table. T An outline of experimental animals and treatments.

FCR PT CL
No. of Cattle? 18 35 25
Sex Heifer-steer Heifer-steer Cow
Weight (kg) ? 217.5 304.7 375.4
Ingredient Cyfluthrin- Permethrin- normal ear tag*
& treatment impregnated ear tags®? without chemical
Content (W/W %) 11 15

1) : Hereford breed

2) * Mean weight at the biginning of grazing;
3) © Treated for both ears;

4) : Mounted for left ear
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FOH DD WITENC D Tid, TR B RBRAERNIC S BE0B 248 L7z VTR 05, 5 53
Roznzhn "EEiES , "HErE»d,, THELT2,, THEORE, X0 TRERES,
e B0 2078 L LR L, BETEEEOEZRSESIC L OVREL, BREt0
HEHEA & sk 7z,

MR EHIE, B O HEF 1 HE2MIEAICEY, BB THEL THRELO S,
5 HHEL, 0RO 5 SEICHBICRR/FELRRET L WEDBRTEREL, EE M
PRI R E RS L T2,

RRBNZ DV TIE, FBEL D0 EBIEACHE L, SEEORAREB & UBEA » 5ERY
T2 (AF—NVEHEE) b, VIR TSSGHMBE L, IBEKTH, AF—-NVEHEBX
U VTRBMRIZE D, 4cHFET 3 BHERIBMENZIE (VY oonx, yyozkl), FERm
N IH (Vw2 i y), T7HCKRBIL ZOBEEEFL 12,

FHASROKERE L, BEZEER (4 B), bR (58 7H) oft, £ 1E (&
15H) a2 THs Y, 1HT >EFAREYEETNC TT>7:, FEEE» SHMZ &
OHBHEELZ L LY, BETOEONZTuEZRE L, 27, SHEREBERPMS, F0
1ERED 27w, BERRES L UEREERZ e 2w TERL T,

Mk RBRFGAE H I, EEFICB W TZORLOEME, iR, WE &R
R (ZVERAS ) FHOTIOR I 1 SHEEL CEOEREHL, REe & bR
L7,

. HRELIUER

2 WABEH BT 2 HEH OV, HMNEE, Rl L vRmERL, BRERE
FTARCREH T, SEERESS5 HIIHDI8.FCTHREHS S H20H D28 .8CThH oz, RER
FIHRISCUT TOFEEIE 2 s (B, 1991A) L a8 hTw a3, ARG, KR
18CERTREIZEER I 2o, BEIEEFTBERE L L0E L, BEE 1.45 m/s TR
WHRSRBHOWEB R 2 b O Tl ofz (B, 1991A), BAIEIZIFFE TH D EHEH I &
DHEL LSWELID Lo,

Table.2 Mean ambient tenperature, relative humidity, wind velocity and direction in each observation.

Observation Ambient Relative Wind
day temperature humidity
C) (%) Velocity (m/s) Direction
May, 11 18.8 32.4 1.35 South-West
May, 25 20.0 64.6 0.44 South-East
Jun, 20 23.8 55.0 1.24 South-East
Jul, 21 19.1 100.0 1.55 South~East
Aug, 20 28.4 86.9 2.65 South-West
Mean 22.0 67.8 1.45
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PSR 2@ U CHERB T HILES L CARBEA R Y OREGRoNT, EEL JHEE
PELEERLRZT NG DI,

300 = ® FCR

Frequency of grooming/5 min.

0 P T T T =F
May May June July August
11 25 20 21 20

Observation day

Fig.1 Frequency of grooming behavior/animal per 5 min. for each group. A-B, P<0.01

BEEOBBED 5 FED 1L D FEE O A WTHREABEH I kM1 R Lz, &
TLAWITENZ S Ao 8 AAIMER 25, 8 BT CLESRDREWHEELZY, DT
PTH, FCREE Loz, BHEEL D 1ALV FEWE DA WITEHUES A6 6 BE TS
SHETIO~T0ETEB L, B ER 2272, TB X U8 Bid CLEO S D 2 WITEIEDEIN
L, 8Hiix CL EiZ3#9280[E & FCR HOM12EIX L THEREEWE (P<0.01) k& -7,

FICHWORDETHE L LARREHOBE L EEB 24 R L EERRELT,
XARBEIE, YO 1IE, T2ELE, TUEIE YyoNm, Yy EREEE T
oM, ruf oz, A% OIRRIERMENTIE I BRI N, A M EH2ED
BB EFTRTRL TH %,
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Table. 3 Number and species of files collected in herds of FCR, PT and CL.

Species FCR PT CL Total
Culicoides nunomemoguri 2 1 0 3
C. Sanguisuga 3 15 0 18
C. Punctatus 1 0 2 3
Aedes (Ochlerotatus) puncitor 1 0 0 1
Prosimulium jezonicum 16 11 16 43
P. apoinum 0 1 3 4
Simulivm arakawae 0 0 5 5
S. rufibasis 0 1 2 3
Crysops suavis 2 0 2 4
Hybomitra distinguenda 0 0 1 1
Atylotus horvaths 1 0 0 1
Hirosia sapporoensis 0 1 0 1
Tabanus trigonus 1 0 1 2
T. chrysurus 1 1 1 3
T. nipponicus 1 3 16 20
Haematopota tristis 1 1 2 4
Hae. tamerlani 1 1 0 2
Musca bezzit 7 7 27 41
Huaematobia irritans 0 0 34 34
Stomoxys calcitrans 0 5 29 34
Hydrotaea spp. * 22 15 45 82
Total number of flies 60 63 186 309
Total number of species 14 13 15 21

#* : Complex of H. albipuncta and H . meteorica

2 RIS N T4, FERIESHE N TS & O THEOBEA10B L 7 D OFRRECE HER &
LITARL, F4CIEE, & - B, E - BB S UHchb Y TR LR Lz, RO
L0fER I R U7z XA E BHREUE EOBES 5~ 6 A & THBEAI08EL 2 D 3 ~ 25 THR L
7o, 7, 8 Hwid CLEETZRRZN2258 & U478 gL, FCREE6 8L V17, PT #*
118 X UREFKcH L TEREZESR SN (FREN P00, £722ho 7, SHDERHR

A A

Total flies 205 478 Mon-biting flies
100+ L1 .
o ] BB 1 CL FCR PT
ko]
g 0 Atz 3 l\ g
" A A
@ ops . 452 .
&= Biting flies 194 I Other flies
« 100 ,r: ]
Q
5]
£
g
5
z BB
1 BB | | Fi ]
May May June July August May May June July August
11 25 20 21 20 11 25 20 21 20
Observation day Observation day

Fig. 2 Number of flies counted from the photographs for each 10 animals in groups FCR, PT and CL.
A-B, p<0.01
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Table.4 Number of flies counted in area of face, back-neck, flank-thigh, leg for each 10 animal in herds
FCR, PT and CL.

Face Back Flank Leg
neck ~thigh Total

Biting flies

FCR 0 1 0 1 2

PT 0 2 1 12 15

CL 0 625 12 17 654
Non-biting flies

FCR 43 1 0 0 44

PT 50 1 1 0 52

CL 60 7 0 0 67
Tabanid flies

FCR 0 5 7 2 14

PT 0 3 4 2 9

CL 1 6 10 1 18

Table. 5  Frequency of grooming per 5min. and proportion of each activity to total frequency

FCR PT CL
Observation Frequency/animal
May, 15 19.3 12.7 48.3
May, 25 18.9 9.6 8.8
Jun, 20 59.8 61.2 69.0
Jul, 21 64.5 58.5 104.3
Aug, 20 131.9® 225.1%8 279.5*
Activity Proportion (%)
Head shaking 2.6 2.8 2.3
Ear beating 15.0 11.1 16.0
Leg raising 5.9 5.4 2.6
Trembling 29.1 38.0 31.1
Tail wagging 47.4 42.7 48.0
ABP (0,01

BWOBEMEZ OREPHBRENCZITC LB 5DThHoTe, £z, Ko, HBM N EHIE
HICIEE -7 {AFEE S, F-BH 2P cfE L, FERBM 838w % PO I8 Uiz,
7 7EET U OFeERc R o, REEOKINT 2 7, 8B @3iBi N cHicsW»T
FCR B LU PTHTCLEN L THERE(TARTP00D) ch o7z, —7, FERIBEE T
B L O7 TR EN R L, Ins ONHHE BRI U CIEEERE & bahEvhE »
ZEPRENT,

RECHFHO S DEUVOHF T AWTEIBRBIEH Z Lz 1Y D OFEES L OF
SEROBIEDEIE (%) TIRUTz. B0 2WITEIENC &8 2 RO BEEDE & 13313
&<, FLEIRY #340~50%% H ®, D THHOREA30~10% % iz, BT 5 0WITEI0
W, OB E, HETOEER 2~5% B>/, CLETIE 8 HOFEEOER S X UVRE%
RBTENI G OB C220ENTE L, FBIRSR U cRlBe i = E A R SR A8 i 20 22 i, SR
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EL, CLEORREKRRREES 72 0 2R S € € 2 h o BB Z 2B OIE S &
L7z Z B3 M2 5,

BRDOHE DL 20ITHIEE L UREREH» S, WEOBREMEFT L& 25, 108
Wl D ORSRERE (X) & 5905720 05T 2niTEiE (V) officid, ROk > 2EE
AL Nz,

Y=51.85+0.45X (r=0.73, P<0.01)

Thbb, BEAI0E N U THBEBESIEHARET 2 £, 59M%LD0E TS0
TTEIEB L Z0EEZ 2 LWRBEANG, S5 IOROFERIIS2 8B THDHDT, ik
£DF T BWITEID S b50%REEIRERERICRET 2 2 EWRB S iz, B 1977) X
RO  REOEEL R T s, 770G EE2E&H 1E 1 EMHAEEL, BmEOMIC
0.7 50.9DFE 2 IEDOHBIBFR RS 2. AFIFEOHEBIREIIEN (1977) DZh L VPR
D, BEFEOE I AWTHIIFRRT 2 MBEHRERIC L > TR {BERR TS 2 LK
BENiz, &z, ZOHX»s, WHHRESTSEL Tk b b, BlbE 5 5 MIcs0ERE
DHTL B2WITEI 21T 2 L3l huiz,

ZDWEIiE, CLEOEEROF D 5 WITEIOSEE &SI fE 3 2 Ru = EHo
e oMcEmuIEOHBRELE SNz, Thbb, EEORE (r=0.99, p<0.01), B
BIURERY (&1r=093, P<0.05), HOBE (r=091, P<0.05) % T, CLETIFRIB
PN TIHOTREN TR O BEEOTENCH < S E RIFL Twie Z EHVRIR SN2, DOUGHERTY
5 (1993A, B IIH4ADORERB L UH DL 2WTEI L Y N O—ETH S Stomoxy calcitrans
L. OB3fR (1993A) B X UH DL 2W{TBI& A 2N D—FETH b Musca autumnalis De Geer
DR (1994B) %, MEHIICRB L 5X5=2m D3 v V4L 2N FRERZINEL THEL
foo % DRGSR, V¥ NTIFIZHRER « ARAENCESE U 43 AR R IRIR S ¥ O RE 2R 2 BifELS
%Y, FO—HA T NTEIIER 2P OCESEL, SREEE»TEERE S o7, KR
BTIE T 5 WITENIE M D3 E OB & OB E 2 EEBRDE o hic sy, IO
B & B IERBE N T BRI L T 3 HREER 5 5,

BOET 4 BLTHD S B TRIILB15H 2 T B3R E (kg) i CL #250.31, FCR 53053,
PT E30.52%&, CL—FCR i, CL—PTEMoOZEIZEE P<001) Th-o7:s LrL, ¥
OFED 7 BhA & COHEEKE (kg) 1X0. TRETER L, FRENCEIENT 2 7H» 5
9 Az CcOHBEE k) KWBWT, CL#0.12, FCR#0.44, PT #0.56 = CL #1Z FCR 8
JUPTHHNLTEE (FnFh P<0.0D) KEVWEFEE 272,

BULE, A2 E&E L wEER D07 CLEORRY &, AUSeofEMTid 7, 8 Hicy
YNIB LV Nz EORIBHEN T ESBR OARFOE B L USERRC SROREL,
R FRORRS L OCREIEY B EDF DL AWTEIRFEL L, ZOMRRE, BAERECH

HEEAN L T TS RIREE S H B I & ASRIB & iz, — 5, Cyfluthrin 38 X U Permethrin %50 &

43



PTHEE] - 2L R - iR - BRER - RARIEE - §IF B

APEERTEIES L FCRBLUPTETE, ZhofiB EZiE e A CTEET,
Bz FCREETCIZ 5 472 D 0B 0L 20ITEIOHE L CL B L D BRI R0 o Tz JIRE
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Effect of pest-fly on grooming behavior of
grazing cattle on pasture.

S. Konpo*, T. YAsUE*, H. SASARI**
K. Mivacr**, M. OxkuBo* and Y. ASAHIDA®
*Department of Animal Science, Hokkaido University, Sapporo, 060 Japan
** Laboratory of Applied Entomology, Rakuno Gakuen University, Ebestu, 069 Japan

The effect of pest-fly on the grooming behavior was investigated on 3 groups of
grazing cattle. Cattle in groups FCR and PT were 18 and 35, and animals in each group
were attached ear-tags containing pesticide-ingredients of 11% of Cyfluthrin (group FCR)
and 159 of Permethrin (group PT), respectively. Group CL was consisted of 25 animals,
and control groups. Each group was grazed on separated pasture from May to November.
During this grazing period, grooming behavior of animals and species and number of pest-
flies which come to experimental animals in each group were observed at twice in May,
and once per month from June to August. In behavioral observations 10 animals were
chosen randomly and the number of their head shaking, ear beating, leg raising, trembling
and tail wagging was recorded by video recorders. The number of pest- flies which come
to the same 10 animals was recorded by steal photographs.

The grooming behavior was increasing from may to August and the largest number
was observed in group CL in August. In August, significant differences were found
between groups FCR and CL (P<0.01). For each animal activity, the tail wagging
occupied 40 to 509, the trembling was 30 to 409% and the head shaking and leg raising
occupied 2 to 5% in their grooming behavior. There is no difference among groups.
From May to June, 3 to 25 Pest-flies come to each 10 animal and there was no difference
among groups. In July and August, numbers of pest-flies in group CL were 225 and 478,
which were significantly larger than both of groups FCR and PT (P<0.01, respectively).
According to the number of grooming behavior of 10 cattle (Y) and the number of pest-flies
come to 10 animals per 5 min (X), following regression was obtained :

Y=51.85+0.45 X (r=0.73, P<0.01)

Key words . Pest-fly, Groming behavior, Grazing cattle
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