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dynamic balance attained between the processes
of inhibition of vital estefasé(s) and of decom-
position of the carbamate. That the balance is
subject to very subtle factors is indicated by the
observation of Moorefield (1960) that whereas
Sevin, Compound III and Compound IV have
almost identical Iy, values for inhibition of fly-head
cholinesterase, there are decided differences in
their toxicities and cross resistance patterns. These
three substances differ in structure chiefly in the
presence of an H atom,- an isopropyl group and
a tert-butyl group on the carbon meta in position
Only further work to
reveal the details of the metabolic processes
involved will permit explanation of the numerous
puzzling behaviors of the carbamates and their
cross resistance relations with other kinds of

to the carbamate linkage.

insecticides.
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I fb2EE & vwbihvTv % methylenedioxy-
phenyl & LABEKICAHL, 7V 3 — VRSB BE
KDLV RBA FEELROIREDILAYTHY,
FlRo YR ECHEBEEERLTVWE T EPS, K
AEOEes LT A TRISIF A I x5 S TR R R R
PRk HRIEE Bbh s,

Gersdorff 5? 135 ﬁﬁﬂ’]?ﬁ&ibﬁﬂl piperonyl but-

oxide 7% barthrin 35 XU FOREKIZHLT 7L 2

Y U3 LU OREKITC T 5 LSRR DN

REAT UL, 7 R Chadwick 5913
4 =Rz VT barthrin 233 % piperonyl but-
oxide DILHZ)TEBITE ub, ZRPBRVBPOLEE
75:?&"11,1\/\ .. v

. T?X 5T barthrin ¥ % ORI L
TRHHEC I DT RO KRB BONTED, ik
piperonyl butoxide Ei# @ JLHAIDIEMICOWTIX
ELFNRMBTHIVTES Y, X 51T methylenedioxy-
phenyl JE%ATU 7o\ 3EJIRIL 072 5 VERVZ 35 K

FTHrLHUKLLHETHLDT, HHEITIL=ID.

e H TR A =8z DR [V 5 ERERIC XD
T barthrin 23§55 ZHKR I X CAPRIEIH DL
NIREREL, EV Y oBEXUTTVRY vkt
NG DOINYR E DT 2, 3 OHRLZG
D0 TIET B,
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LM, Y X 0Tk

1. {Ea86%0 « Barthrin - (d/-cis-trans-chrysan-
themic acid, 6-chloropiperonyl ester) Iz 55V A%
it cb o, GREIRITCHD M. G K.-F5026 i3
McLaughlin Gormley King Co. /b igltxhicd o
¢, ‘M.G.K~264 (IN-(2-ethylhexyl) bicyclo (2. 2.1)
5-heptene-2, 3-dicarboximide) DY 5 piperonyl
butoxif_ie, sulfoxide ¥s X ¢} n-propyl isome {3faivd
il Td b, KRLNFITHH hinokinin, egonol
35 X ¥ hibalactone pdfafivd JaicEEHD BEEGL -
L D%, '

2 EMBEH DRI ER LT v 4 = b

Culex pipiens var. pallens QLI ¥H e i
L L [Rsomyimcd s, 4 2z Musca
domestica vicina OIRAWT HPIHLE TRUBKMA LT
Vé%ﬂf%lﬂl?%m&4 ~5ADLDTHB,
%&i&ﬁi% XOHE: EIAOT A = HD
zz;mc_jqfa 2w P EY v B XU BEERRIIHHSD
R L Y T R Y, EREOL =
ReZHT 579 280 050, ERERBIUH
BEDITERRY X5 R TERIEC X >TEhE
NBGE L7, 7o¥s barthrin & 367071 & OREHITT
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RT1:8,L, PH4zHOYMEINTDE /0 04
U VBB I 72 BERILFAITRE,  0.025% barthrin 3L
#1 (bafthrin 0.025g, Triton X-100 1.5 g, xylene
0.975g, KT'100cc &F5) 0.5¢cciz 0.2% JLA)7l
DFLH (G851 0.2g, Triton X-100 1.5g, xylene
0.8g, /KT 100cc &%, ZXUERE L T xylene
DI% D1z egonol ‘Tl trichloroethylene & xylene,
hibalactone ‘CG}3 chloroform * xylene &@EA!{{J .
EARENIRD 0.5cc ZIBRIL, KT 2000cc. &
L. BUL 2 0BGERBC AV AR T, £
Ofipk% barthrin 0.25%, 3t7#1 2.00%, Triton
X-100 45.00%, xylene 52.75% & Liz. MAIOLHE
BT LV RBEKEL, BRREECIO>THY
L, *OHR% barthrin 0.075% jthﬁlJ 0.600% &
L. :

CIL xmﬁ%%;U%%

. 1. Barthrin @ 7 2 4 xaw)i;bﬂ;.bdh“zo Jy 7
¥ VR II~OTIRE X UGBTI «
KERENIEV VY oD T H4 = hOLETdT 5
9 U 59 UHN~DEFEIFI DI & & OBTE

TRHADZ NG OILTIENR & ORIITIERTIAED IR

WY HOREDRDT, Y37l T barthrin Zd\W\T
SABROBIRAIRILT B0 E e, Eie 2B IR
barthrin I L TERNBEL 1Y 02T LR Y vk
FTHBRRELUCHAGR L BT 0B 2D LI,
NIZREERIRICfEV barthrin @ 7 74 = # oghdusd
F% 29 » 592 5)J]~D hinokinin, hibalactone
33 & U° egonol D EFTIRILTIF 75 e piperonyl
butoxlde, mlfox:de M. G. K. -F5026 ;XU #-pro-
pyl isome D& SRR OILTIFHRZBEL, W
13 LU 2 &lx./]\'ﬁ'i S IeEER R, Ei1k

'ossgxrmm;z 28.0°C., mzo ZFhix 28.5°C

T%OL

M1 B XU 2 RORBRITHTOWT E HICHIE R
Pl AT 5 72,  Bliss o Rsll-RUSHIMAR 1 KEH
ﬁﬁ’fﬁ&bf’c@l%‘%ﬁf’iﬁ%*b. Z DFRENAS
x5 kki)‘x‘ﬂ“”@ﬁiﬁu LT &IH O Hixtds LM
ﬂ’ﬁxbfii’?rilﬁﬁ‘ ZLEIFDLSTED,

AR 9 5 LR EIAOTTRE L L THEEK
Fhug, FKRIEHAITHS hinokinin F5X % hiba-
lactone {3 filivd barthrin i 5§ U CIABIRERL,
ZOILNE (1.29 (2F78) & & 8 1.29) EIR
SEHFIO (R b O piperonyl butoxide d % h
(1.19 (2HFE)] X v Bhidb R E Ry, JEic
RPN T AL DD v XYY BBVD MERT
hinokinin 35X U* hibalactone 27 v 2 Y izl T
piperonyl butoxide B Lo JE/IET 2 RT Uik F45L
Liept, AULEREYrvaes FO1HTHS bar
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Table 1.

LLAH y 25 oeRBEELDD. T
Uit egonol s methylenedxoxyphenyl Wt 1, o’C
r-lactone Bl 4, 7=,
hibalactone & 4r< JAHIE% RUCT Db E XL

hinokinin :h LU

w26 -1V

o, REROYHED OB WTTVRY D7

B4z DY D

X U3, 50C ot
Tl 29 (244D 15X U129, FDIESMEL

FLLFD

7y b &9 )~ ® hino-
kinin 1; X ¢* hibalactone O;tﬂ&b‘l%h”ch& 213
AJtBRD barthrin L T

S EVRTNTWD,

Time(min. )-knockdown(%) of larvae of the common house mosquito

by synergized barthrin emulsion with natural synergists. One hundred indivi-
duals were used in each emulsion.

- Code sign A B, C D, Ep

Active Ba:;t)}rlx%n 0.0625 0.0625 0.0625 0.0625 0.0625
ingredient Synergist _ Hino. Hiba. Ego. - Pip.

(ppm) 0. 5000 0. 5000 0. 5000 0. 5000

1 9 8 12 4 6

2 9 8 12 5 8.

3 1 10 13 5 8.

4 1 13 14 5 10.

6 12 14 14 5 11

8 14 14 15 5 11

Time 12 _ 19 1 16 5 15

16 24 14 20 7 16

24 30 30 25 8 24

32 37 37 36 12 26 .

48 44 56 55 22 54

61 54 66 76 44 74

9% - — — 71 —

Table 2. Time(min. )-knockdown(%) of larvae of the common house mosquito
by synerglzed barthrin emulsions with synthetic synergists. One hundred mdxvn

duals were used in each emulsion.

Code sign A B C: D, E, F.

Barthrin | o605 | 0.0625 | 0.0625 | 0.0625 | 0.0625 | 0.0625 .
Active (ppm)

ingredient | Synergist . Pip. Sulf. MGK n-Pr, Hino.
(opm) | 0.5000 | 0.5000 | 0.5000 | 0.5000 | 0.5000

1 4 10 8 12 1 15

2 4 11 9 12 11 15

3 4 1 11 13 1 18

4 4 12 13 14 12 19

6 6 14 13 18 12 - 20

8 1 15 13 2% 16 22 .

Time 12 19 21 25 35 16 25

16 . 28 36 30 47 18 37

24 4 50 49 56 21 59

32 60 .3 63 - 76 21 76

48 T4 88 86 86 30 92

64 84 92 o1 89 38 9%
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Table 3. Absolute angl relative effectiveness of synergized barthrin émulsions
with natural and synthetic synergists to larvae of the common house mosquito.

Absolute effectiveness efﬁf:lt??::e os
Code sign : s ’ ‘
| St | ockdown | ey ot TMisdon knock | vt
susceptibility y down time (min. ) quivalen
A 0. 666 1.501 1. 72104 52.607 1.00
B, 0.413 2.419 1. 62759 42. 422 1.24°
C 0.316 - 3.167 1.61123 40.854 1.29
D 0.227 C 441 1.85185 71,097 - 0.74
E 0.235 4.261 1. 65642 45.334 116
A, ©0.404 2,477 1. 41966° 26.282 1.00
B, 0.318 3.145 1. 33541 21,648 1.21
C 0. 359 2.782 1. 35187 22,484 1.17
D; 0.455 2.200 1. 22544 16. 805 1.56
E. 0.579 1. 727 1.98309 96. 181 0.27
)28 0.273 3.414 1.29424 19. 690 1.33

—F BRI R L RSB, M.GK.-F
5026 D 3EHINER 1. 56 TR KT dH B 4% Th SO
NIRDIEJIEE¥ T hinokinin 35 X tF hibalactone
DERLY B¢, $5Z n-propyl isome D& D
DORPFLL 79y 2 ¥ e BEL LD L ONR[EIH

L, ERESY ORRCINE TVvRY o D T h A

T ADYBITHT D /v ¥ F U LEJI~D piperonyl
butoxide ;X% M. G. K-F5026 o3t iz hvh
2. 4335 X U4 46 TH D72 As, AHERD barthrin 5
L1, 195 X 0L 56 CH DR DEDK KL UK
KEEY, ¥RV Y o077 84 = a5
79 9 F9 A NNOBRTERR S X OCAIRIEIF Ok
7V barthrin ~AQLh S DN X b [Thi 5
Z i 2, —iHC barthrin WL T KRB LA

RIENIME L, FTRMREV FY R T LR Y it .

LRSI RE W ERIS L ko,

2. Barthrin ®© 7 # 4 = 7O i3 5 BIEL)

H~DOREREs XOBIRIENFDIEZA « [IBIO KRR
2 XoT barthrin ® 7 H 4 = 0BT 579
Y %9 %1~ hinokinin, hibalactone, piperonyl
‘butoxide, sulfoxide 35Xt M.G.K.-F5026 o %
KRE LOERIITA NN AR 2 BlL
72D, X5 barthrin O 7 # 4 = 4 OLEUCHT
SETERHII~D TS HITH OIS TBR A TR BS
HBCRT <MY BRI >THRL . &¥FIOR
FUSE, JER(ppm) L BOER(%) & DYIRZ T 4 5
Y. 75382z hinokinin, piperonyl butoxide,
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M. G. K. -F5026 75Uz egonol @ 2 RINIZIHT T -
v, MoK 28.0°, BAEDOEFNIZ29.0° TH
o7z,

Hi 44 DRULTDVT B 5 I HEOhEE 175 12
¥, G TONEIC, BIEHEL probit il &k,
RIGRO I X 7 UG A TUR DR TEIE 2 SN uE
S HROMERMMSLGSNS.,

$ 58D LC-50 75 43LSIHID barthrin 12 x4
5315t % Goodwin-Bailey 503k DL %
1, 0C FE4eRd-hus, hinokinin, piperonyl but-
oxide, M.G. K.-F5026 s Bqe3 egonol ¢ barthrin
KT IR RER 1.42, 130, 1.02 HX U
115k 785, T OHLIFEFHHHIRENALE L Y
DT H 4 x 0D YK D BOERNIA~O hinoki-
nin, piperonyl butoxide, M.G.K.-F5026 i; & ¥°
egonol DILNE 1.62, 2.33, 1.20 FLU L85 % b
L7 v2 Y L OBFEHII~DL S O 2. 41,

" 189, 1.34 XV 1.40 D BD HOX YA LNT

b, fAhoiLjIFlL barthrin OBFESIINCHL T
BAENBREY FY o7 LR Y v OBIEAST 5
PR DI ERE LV, S E2HHY 13 hino-
kinin 2; X (X hibalactone p&REV A0 4 FIRSIL
T piperonyl butoxide 15 BFE BN ERT
LRI, BQREVAe4 FD1HE AR X
h5 barthrin E\WT 3 ZOFMM RIL>Z & & ik
5. :

ERFEHD BEV Y MO T B4 = DYl
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Dosage(ppm)-mortality (%) of mosquito larvae for synergized barthrin
emulsions with natural and synthetic synergists. One hundred individuals were
used in each emulsion.

A B -C ’ Ay :
Dilution) Dosage | Bar. -+ Bar S I‘f,[aé;g‘ Bat. | Hire. | Pin. | MG gg‘;-‘ +| v |Bge
3200 | 312.50 - -— - - - — — — — | 100
4800 | 208. 33 — — - — - — — — — | 100
6400 | 156. 25 - — — - — — — — — 95
8533 | 117.16 — —_ —_ —_ 85 80 76 - — — —
9600 | 104.17 — - —_ — — — — — — 53
10667 | 93.751 — — —_ — 56 55 49 — — —
12800 | 78.125 — - — — 28 36 23 — — | 17
17067 | 58.594 — — — — 7 10 6 —_ — —_
19200 | 52.083 — — — — — —_ — — — 1
21334 | 46.874 — — — — 1 4 1 — — —
25600 | 39.063 — —_ - — 0 1 0 — — 0
38400 | 26.042 — — - — — — — — — 0
51200 (- 19,531 — — 100 100 — —_ - — —_ 0
76800 | 13.021 100 100 99 98 — —_ - — — —
85333 | 11.716 - — — — — — — 100 97 —
102400 9, 7656 99 96 89 84 — —_ — 95 93 —
136533 7.3242 — — — - — - — 79 64 —
153600 | 6.5104 79 72 47 45 - — — — — —
170666 5. 8596 — — — — — — — 52 42 —
204800 4.8828 48 38 13 11 —_ — — 37 18 —
273064 3.6622 — —_ — — — —_ — 12 3 —_
307200 3. 2552 1 8 1 1 - — — — —_— —
409600 2.4414 2 0 0 0 — — — — — —_
614400 1.6276 0 0 — — — - — —_ —_ —
819200 1.2207 0 — — — — — —_ — — —
Table 5. - Absolute toxicity of synergized barthrin emulsions with hinokinin,
piperonyl butoxide, M. G. K.-F5026 and egonol to mosquito larvae. '
Code sign | asindard | B | ngex of median | Medieg letal
susceptibility lethal action (ppm)
A; | 0.144 6.956 0. 69222 4.9229°
B, 0.151 6. 644 0. 72868 5. 3540
C, 0.144 6. 932 0. 83561 6. 8487
D, 0.138 7.272 0. 84312 6. 9682
E; 0.119 8.431 1. 95275 89. 691
F; 0.150 6. 688 1.94771 88.656
G, 0.131 7.654 1. 97866 95. 205
A, 0.153 6. 555 0. 74618 5.5743~
B, 0.133 7.518 0. 80660 6. 4062
C, 0.118 8. 442 2.00528 101. 22
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5592 89 LHNAOBREILSIHIOIIIZIRE
& DBFEHII~D Th b JEHO LN E 0 Wi

FLEE SETBES IR B 2 B LA, Ll

barthrin FIAIIZBI 5498k T3, hinokinin ¥ X O°
piperonyl butoxide DX Z DBIFH IR T 54T
h ¥ 3 egonol 35X U8 M.G. K.-F5026 ¢, 1
2y Y EU L ITHEWTIRHEHEAD B DI, BOET
REOIAEALISTHY, Eiz MG.K. Tix/ v
2 49 TR BRI NIAIR R E O I 2R
Fh ESBIEC WL TIRRAA EPR LIRS TR
PRALU VT L4065, barthrin QLI kD £L

Au g FEHEL S RO RAAL, 3

DERBHLE NSV E VR 0 4 FCRPEFHESR
VLWL D EBbhs,

CBBEV MY OB IUT VR Y LRI I
B RSEIR—BOERIMAHE AR O R BT 7 bR
EHPHIRT 20 % WHIL 3555 barthrin Tiizhe

© Bt ot iFE AL T RS L ST
T HONEKING,

3. Barthrin @ f =X iZFB /v 2 ¥o %)

" HAOFRRES X CA RIS Wi ki
CEOTHB, —EO MRy 15 SRR 1 i

- Table 6. Time(min.)-knockdown (%) of house flies for synergized barthrin
dusts with natural and synthetic synergists. Average of four tests,

Code sign | A | B | ¢ | D | BE|FR| G| n
Barthrin | o 75| 0.075 | 0.075 | 0.075| 0.075| 0.075 | 0.075| 0.075
Active (0_”) -

ingredient | Synergist | __ Hino. | Hiba. | Ego. | Pip. | Sulf. | MGK | #-Pr.
- (%) | 0.600 | 0.600 | 0.600 | 0.600 | 0.600 | 0.600 | 0.600
No. of individuals ' 135 ] 135 | 136 | 136 | 139 | 135 | 130 | 121
1 0.00] 000| o000| 074! o0o0| 0.74] o0.00| o083
2 0.00| 000| 0.00| 074] 000| 074| 0.00| 0.83
3 0.00| 0.00| 074 074| 0.00| 1.48| 0.00| 0.83

4 0.00| 0.00| 074| 07| 072 29| 154¢| 083
6 296 074| 0.74] 221 432 3.7/ 538| 413
8 7.41| 148| 2.21| 662| 1295| 889 | 13.85| 826

Time 12 17.78 | 9.63| 7.35| 16.18| 29.50| 23.70 | 35.35 | 20.60 -
16 2041| 16.30 | 15.44 | 30.83 | 58.27 | 39.26 | 64.62| 36.36
24 60.00 | 28.15| 37.50 | 49.26 | 81.29 | 65.19| 82.31| 61.98
32 73.33 | 42.96 | 49.26 | 69.12 | ©0.65 | 81.48 | 93.08 | 72.78
48 87.41| 61.48 | 68.38 | 77.94 | 97.84 | 91.85| 99.23 | 90.08
64 91.85 | 69.63 | 80.15 | 82.35 | 98.56 | 93.33 | 99.23 | 95.04

Table 7. Absolute and relative effectiveness of synergized barthrin dusts with
natural and synthetic synergists to the common house flies.

Absolute effectiveness ) efffégi?\tieﬁs s
- Code sign : i R .
Cole T80 i | aocldown | L IR0 [ Metln ek | Median
susceptibility down time (min. )

Ay 0. 289 3.454 1, 33590 21.672 1.00

B, 0.391 2.559 1.58762 38.602 0.56
Cs 0.319 3.131 1,52151 33.228 0.65
" Ds 0. 302 3.306 1.36348 23, 093 0.4
Es 0.238 4.209 1.17847 15. 082 1.44
F, 0.279 3.579 1.27483 18.829 115
G;s 0.238 4.208 1. 14941 14.106 1.54
Hy, -~ 0.297 3.368 1.30935 20. 387 1.06
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Table 8. Degree of synergism of natural and synthetic synergists for barthrin,
pyrethrins and allethrm, determmed by bicassay with mosquito - larvae and house
flies. o o o v
" Knockdown Effectiveness - Lethal'EffeCti‘veness“
SyNERGIST | N M‘osq'uit:o larvae ' House flies " Mosquito larvae
- | ‘Bar : Pyr. Arn’ | Bar. Pyr. ALL. | Bar " Prr.  ALi.
Hinokinin | 120 192 321 | 0.56 109 3.69 | L42 L6z 2.41
Hibélactofxe 1.24 1 70 3.50 0.65 154 3.21 — 1.49 1.88
Pip. But. 1190 292 243 144 6.43 5.9 .30 233 189
Egonol 0.74. 125 B 0.94 312 —_ "1L15 1.85 140
Sulfoxide 117 185 — | L15  — - | — = =
M. G. K. 1.56 1.66 = 4.46 1. 54 V2.04 .. 5.33 102 1.2 134
0.1g FOMMBETHRREIC X 2T4 = X iEIL, %nvabu/¢7VZ9,Vﬁ? OO
XDy v EY e bt HER 1Elico RIDELIHEDEVDI T EM 5, Zhit Gers-

W4, &2 100 Ll o Bz oWwWTiiolk,

BMAIOHR, WENENENE v 2 £0 m$

0/)&

dorff HPDRIILE KIS 7% Chadwick 5V DR
RE—TT 5, AIsHULRKARS X O GIRILIAI

DR RF 6 2T, LRaitAlL L 0.6 B8t
TR, M oBa LIRS =~z il
TEL 7y P EO U HRERE feroic EHR
20°C).

- O ROFPLRITT B LI 7 RTRY X 5 Bl
»Eshs,

7 HOREIP S barthrin @ 4 = N2 iZWT 5/
» 2 592 %))I~3 hinokinin, hibalactone X%
egonol @ X 5 7g KERIENAN (v b IR 3ED
Ly, LUARNWENZ 2T 58, ARIIFICI
fith R Beb s h,
F 5026 3tAEs it AT R\ T piperonyl but-
oxide, sulfoxide DOI{¢ #-propyl isome A3fixd/fr
THHT ENRMEEND,

- H = barthrin kB@TZaEE%%&%(D%BE&%é” 1
MEETHOREV FY URXU7VARY VT S
FRE X CBIRENFI OIENEIROTFRER & 23
LCERTHEE8HRDOL DTS,
JHBERERENB LI, KV FY rBIUTVA
VBEID A =z _zilF D 2w VXU HAND
piperonyl butoxide DIEHEIILNTIL6.43 5L TR
5.99Cdh 5 DI AEERIZ 3513 5 barthrin {ZHWTik
HIPLUTHY, FRERICEY PY v R X7V
2 it s MG K o#AERTEN2.04 B
YU5.33CHHDIZ, barthrin IZHEWTI £ i
1.5 CTH 5 o &b, “barthrin @ 4 =Nzt 5
79 980 YN~ RERIEIFIO LRI,

D35 TH M.GK- -

M. G. K. 22 barthrin @7 # 4 = 4Ol & VT4
SN NS S R R YA RS DA N2 gB B ALY
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Resume

The synergxstlc effects of natural and synthetic
W'Synel’ngtS on barthrm were mvest1gated from the

knockdown and lethal efféctive_ness of synergized
barthrin emulsion ‘against mosquito lazvae, Culex
pipiens var. pallens by means of petri dish
method of Matsubara and: from the knockdown
effectiveness of synergized ba'rthrin dust against
house flies, Musca domestica-vicing by means of
ssttling dust’ apparatus method of Nagasawa.
Pyrethroid-synergist ratios in synergized emulsion
and dust were on the whole 1 : 8, and the degree
of synergism of the synergist. was calculated
from median lethal concentration or median knock-
down time by probit method. .

All syhergists tested, except egonol and n-propyl
isome, were synergistic on knockdown effective-
ness of barthrin against mosquito-larvae and the
degrees of synergism of M. G.K.-F 502_6, hibalac-
tone, hinokinin, piperonyl butoxide and sulfoxide
were 1.56, 1.29, 1.29, 1.19 and 1. 17 respectively.
But, the degrees of synergism of hinokinin,
piperonyl butoxide, egonol and M. G. K.-F 5026
on lethal effectiveness of barthrin against that
insect were 1.42, 1. 30, 1. 15 and 1. 02 respectively.

At the above examinations, the parallelism
which previously found by the author between
degree of synergism. of .various synergists on

‘knockdown effectiveness of pyrethrins against

mosquito larvae and that on lethal effectiveness

- against them was not recognized.

As tested by knockdown effectiveness of syner-
gized barthrin dusts against house flies, natural
sypergists such as hinbkinin, hibalactone and
egonol were not synergistic, but synthetic syner-
gists such as M. G. K. -F 5026, piperonyl butoxide,
sulfoxide and #-propyl isome were synergistic,
and its degrees .of synergism were 1.54, 1.44,
1.15 and 1. 08 respectively. From above results,
it was found that the combination of barthrin
with natural and synthetic synergists shows lower
order of synergism than the similar combination
of pyrethrins or allethrin.



