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that the barthrin.synergist combinations can
hardly be applied for control of diazinon resis-
tant houseflies. .

All the degrees of synergism of pyrethrum
synergists for dimethrin were higher than 2.0
in the both cases 1:1 and 1:4 of dimethrin
synergist ratio, except MGK. In general, the
combinations of dimethrin with pyrethrum sy.
nergists show higer order of synergism than
the similar combinations of barthrin, and the
degree of synergism for lethal effect against
adult houseflies was higher than that of larva
of the common house mosquito (Culex pipiens
pallens). All the ratios in degree of synergism
between both strains (res. /sus.) showed such
splendid property as higher than 1.0in the both
cases 1:1 and 1:4 of dimethrin.synergist ratio
except MGK. The LD._g ratio in synergized
dimethrin against both strains (res. /sus.) was
lower than 1.5 except MGK, that is, the cross
resistance was scarcely observed.

The resistance of both strains of houseflies

against Sevin was in much higher level than
that observed by other previous investigator.
These insect would not be controlled by appli-

cation of Sevin alone. But, when Sevin was
combined with all the synergist, - these combi-
nations showed remarkable synergi'stic‘effect
on both strains of houseflies. When the Sevin-
synergist ratio was 1:4, the degree of synergism
of safroxan or piperonyl butoxide against resi-
stant and susceptible houseflies showed such
marvellous values as:1,817;:1, 243 and 405; 317
respectively. All the ratios in degree of syner-
gism between both strains (res./sus.) were
higher than 1.0 in the both cases 1:1 and 1:4
of Sevin-synergist ratio, and all the LD_;, ratio
of the synergized Sevin against both strains
(res. /sus. ) were lower than 1.5 except sulfoxide
(1:1). The cross resistance was scarcely obse-
rved.

By calculating the value (degree of synergi-
stic action against resistant insect) X (ratio of
synergistic action between both strains), we
can compare the effectiveness of insecticides.
The higher the value the better the synergized
insecticide. Synergized Sevin or dimethrin with
safroxan or piperonyl butoxide has superior
effects on the resistant houseflies, and it can
be applied for practical use.

The Relation between the Length of the Larval Period and Adult Susceptibilities to Insecti-

cides in the Housefly. Kazuo Bufr (Public Health Research Institute, Osaka.Fu, Osaka)

and Yoshiharu Fukuitara (Ikeda Health Center, Osaka-Fu, Ikeda, Osaka) Received Jan. 31,
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Table 1. A process of splitting each one of the two strains of housefly into an early and a late colonies By successive selection.

Early colony . I . Late colony
i : . Mid- to last }
aGgr(;ﬁr- Number of Oviposition to F"i:tstto gfrscel?ttt_ Number of  pupation First to last Percent of
- individuals  mid-pupation : : 1‘,’ individuals after ovi- pupation splitting?®
pupation ing T
- position
1 — — — —_ — — R —_
2 1357 5-7 5-9 15.6 — — - —
Takatsuki 3 845 5-6 5-8 39.6 — — —
4 1069 5-6 5-8 43.0 — — —
strain 5 672 5-6 5-8 42.0 - 6-9 . .. -
6 1230 — — 49.8 1040 7-8 o 5—8 36.6
7 754 5 5-7 47.0 8-9 S 7.9 11.5
8 1458 5 5-8 36.6 — — — —
9 1646 5 5-8 11.7 — 8-9 5-9 —
10 766 5-6 5-7 48.3 — 8-9 . 6-9 —
11 1888 4 4-7 23.2 477 8-10 6~10 36.7
12 1447 5-6 5-7 28.5 — —_ — —
13 1214 5 5-7 25.5 570 6-9 ’ 5-9 71.9
14 830 5 : 5-6 44.5 1690 7-8 6-8 34.5
15 — — —_ — 1291 8-9 } 6-9 19.9
1 2000 4-7 4-11 20.3 2000 8-11 4-11 13.9
2 1482 5-6 5-9 45.7 780 9-10 7-10 46.4
. 3 1684 6-7 6-9 29.7 708 9-10 6-9 " 49.4
JIR 4 1049 5-6 5-9 38.3 969 10-12 7-12 45.3
. 5 .- 1147 ) 5. 5-8 39.4 1430 11-13 9-13 50.9
strain 6 885 6-7 6-8 51.2 888 - - 811 10-11 62.7
7 848 4-6 4-7 27.6 924 8-10 6-11 35.3
8 1323 4-6 ) 4-8 30.2 857 . 7-9 5-9 36.9 -
9 — — — - 941 6-9 7-9 43.0
10 919 4 4-6 9.8 884 5-9 8-9 . 58.6
11 316 4 4-6 61.4 900 6-9 8-9. 69. 4
12 569 4-6 4-8 39.2 1428 10-11 8-11 43.9
13 927 .5 5-8 43.6 984 8-10 - 6-10 46. 4
14 1675 5 5-7 49.7 844 8-9 5-9 51.2
15 2736 5 57 30.1 875 7-9 ) 5-9 38.7

1) From first to mid-pupated indiviuals / Number of all pupaex100
2) From mid- to last-pupated individuals / Number of all pupae x100
3) Not recorded in blank spaces.
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FUIRAGL 7<MRE early colony 3#{En:

RUE>ThBThBEIAVLE2AE TOME &
D, TNLEIEREL 720iARE % late colony i

T
(52~ i i)l

OMRIKEERE vz L, 6iEHRETOD
DX SRR bl d O
check colony & U CHigizd Tz

PEMSKRANZIE technical DDT (p, p’-DDT 80%

LDy's in pug per female fly for DDT and y-BHC obtained with the
early, late and check colonies of Takatsuki and JIR strains.

Takatsuki JIR
Generation ——
Early Late Check Early Late Check
Fis 3. 688 43.157 6. 346 2.413 >38.4 46. 975
DDT Fg 0. 807 11. 987 2. 585 6. 450 >38.4 >38.4
Fas 1. 518 31.844 3.230 7.761 >38.4 >38.4
Fao . 1,038 13. 256 2. 355 0.535 . >38.4 >38.4
Feo - - - 4.648 9.507 >38.4
F. 0. 222 —_ 0.117 0.264. 0.335 0.424
Fs — — — _ — —_ 0. 406
F. — — — 0.614 0.118 —
r-BHC Fy 0. 077 — —_ 0. 330 0. 343 —
Fe 0. 100 0.128 — — 0. 330 0. 444
F, 0. 228 0.061 \ - 0. 250 0.116 0.081
Fs 0. 166 — — 0.104 0.150 —
Fy 0.071 — 0. 040 0.161 0. 200 0.091
Fio - — — 0.310 0.182 0.133
Fy 0. 065 0.047 — 0.272 0. 150 —_
Fie 0.077 — — — 0. 161 0. 026
Fys 0. 105 0.114 0. 141 0.891 0.293 0.215
Fu 0. 050 0. 100 — 0. 552 0. 368 0. 058
Fis 0. 064 0.014 0.142. 0.39%4 0. 251 0. 098
Fiq 0. 084 0. 0_85 - 0. 536 0.778 0. 488
Fy 0.072 0.143 0.178 0. 388 0.671 0.291
Fos 0. 082 0.331 0.137 0.125 0. 959 0. 348
Fs 0. 096 0.590 0.111 0.072 0. 690 0.674
Fso — — — 0. 257 0.899 0.594
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BRI 1T DRI 1 RICRT LD T,
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ART. EREIEEE LT, 154 b 5k
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5, Fao & ~TL Fus fIHRTRE L2 LDg fi{ &
v XV E 2RO TV 5. £ 2 T% colony
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LCHMEL e 25, fEBRHR1 BOKETHE LD
o, RPN O R ST X 5MKO/RR &
colony @ DDT T %HI&SZ¥ T e h s 4L
MTHLERBRTIENTED.

D FIZ r-BHC ¥ 1822 L T b,
Wk e b T s Fig {iHlb 7 b & TRt {0
T e L SEFDFHARE LT, #& colony DH\w
720D LDg DD 5 X RFATEI LK VL H9XEXI LN
7ot Foo MBI B L NHDERDBLVT, L
3 LDg iR HEHDOL N HOTWS, 2T
THEBCUONCE>T F 57X I #f32TH5
&, 5 GKEITHE VT AR BsTIELERI A L DS
o s ? colony T UEHE A5

12

OfIEiATH D AT L TE, r-BHC i
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DDT i35 L Likbitkcd b, LDy flizitHd
% L LR TH2), r-BHC Tk 0.040~
0.178ug OWHTENLTWV S, ZThB—5E0MM%E
DTHEREENRSILENE I PR brbEV. Z0XS
7o BIRMMEA® v 5 RHEINIZ homogenous T7n <
Y I EZHE: & GO BIE T AR TV 570D
BT 5L 0L EZLLELE, Blilikbic s HBE
iZEWT CSMA RO X S 7IEZHOEWL =i e
By, HHVIIERIRHED 4 = X DIANTTOT W
oteink b d TRNT 2 REMNI T 2TL .
L L Z 2 CRETBRHESBIM T H ok E 02l
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{ROT L & LT DS NEHD T LIRZEENE
T EIZRED 8L, HHFRD check colony iZH 4\
LDy iRl TV 5o Ei&nioL.  ZHIUIHEHiE
ML ORIR LIz colony THBEVE XS, —T),
late colony %> check colony DA i<
38.4pg © DDT -THBEL T3 3% 50% LUTFOH



Biod B OE W 2 %I

FER LR SN0t T ORKIERIIN Y&
LT, DDT 2 X BiHitkic > W TRk 72T
Wi DT, [IHROBTT E & IIRIRERIETIC o
T LM% OMHATROBAENAVEOTHHEL TL D
S EMENENBDOT, Uz D> TED LDg ffiic
AXVSENABSELNTLARBRTHRVT IXMAT
fEhx 5.

Z OB 7-BHC oW T LBIKIChEd B,
72 & ¥ check colony "Gk 50 {it{Rad &\ 7212 0. 026
~0.674pg OETAHEBILD. % colony BINCATRL
BHENE I PRI E 2T F 72 &LT
RELTHDL L, GBHS SOKMTLITRINTL L
doMehors R EARICH L ofitflicioT
colony [T XN ED SN 501, r-BHC o3 5%
ZYEN T ACREIOBE IR b 72 2 EARIRTH
% & OHGIEZ I VWA .
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colony ‘Cix 6~8 (AL =L UL L TEh, =&
LD LATHROIED VL EHHTIL ThEAR

w oS TWwL &, DDT it 2 iciGB L 72 &
LoLTHhoHA, MAEDKFITR 2 REL I LhIZE
oY, L2 LDy DU XARTAHRIBIC o7
ZAUdfs colony ANMiikic X > THHUAMIZ L A7 DI
EENTOLEINTHL LT E 5.
LIl JiEnZ iU ¢ early colony & late colony
ik % Ly check colony &< &~2T, Rk
DDT it D125 2 0, BfidEV-HERI
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LTw%., U2 L late colony #X 6!:{&1{1}!&]8&3&!\" JIR #:» early colony (Fyg) & late colony (Fy¢)
Table 3. Comparison of various biological natures between early and late
- colonies of JIR strain.
Colony Early (Fis) Late (Fi) (Larestarivy
Length of larval period (day) 5.3+1.17 7.6+0.89 1.43*
Length of pupal period (day) & 4.1 4.9 1.20
2 4.2 5.0 1.19
Percent pupation 82.8 98.5 1.19
Percent emergence 84.4 65.3 0.77
Sex ratio (§/8+ 2 XlOb) 51.5 55.1 -~ 1.07
Mean body weights of pupae (mg) 18.1+2.14 - 19.4+1.19 1.07

*F significant at p<Z0.05
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Summary

“The author has carried out the experiments
to determine whether successive selections for
early or late pupations would be effective or
not in splitting ‘a strain into two colonies of
different susceptibility to DDT.

For this purpose, both a normal Takatsuki
strain, and a DDT resistant JIR strain, of the
housefly, Musca domestica vicina Macq.,, were
successively selected for these two directions.

After. the selections through 15 generations,
somewhat significant differences of the length
of the larval period were observed between
early and late colonies.

LDy, in micrograms per female fly for DDT
was evaluated on early, late and check colo-
nies (unselected) of the two strains in each
generation. ‘As the results, it was observed
that, in the F,s generation, the susceptibility
of the early colony of Takatsuki strain was
decreased by 0.58 times and the late colony
increased by 6.80 times as compared with that
of the check colony. In the case of JIR strain,
the resistance of the early colony in the same
generation was decreased by 0.05 times. After
finishing the selection through 15 generations,
LD;, of each colony at the generation was un-
changed there after appreciably through 30 to
50 generations.

Similar experiments were also performed on
the susceptibility to y-BHC. In this case, the
early and late colonies were selected through
15 generations and then free from the selec-
tion for succesive 15 generations. No signifi-
cant difference of the susceptibility to y~-BHC
was observed between the early and late colo
nies of the two strains.



