Mo B ¥ oM 28 sl '

1/8 74 0.0 0.0
1/16 63 0.0 0.0
1/32 71 0.0 0.0
12 (£)-6,0- dJm\,thyl-r-isobutenyl-B-
: valerolactone /1 67 0.0 0.0
13 (+)-0,8-dimethyl-y-isobutenyl- 6- : )
valerol: actone 1/1 71 ‘0' 0 ) 0.0
14 (x)-r-(1,1,4-trimcthyl-pent-2’-enyl)- : :
butyrolactone 1 K 69 0.0 0.0.
15 r-lactone (from (+)-cis-3-isobutenyl- - :
2,2-dimethylcyclobutane-1-acetic acxd) /1 &) 0.0 0.0
16  (&)-pyrocin 1/1 85 0.0 0.0

Résumé

Higher homologous acids of chrysanthemlc acid
described in the previous papers were esterified
with (&)-allethrolone. The toxicity .of these
esters and the related compounds to the common

house fly, Musca domestica vicina Macq., were

evaluated by topical application method. The

allethrony! homochrysanthemate (entry No. 4, 5)

was shown to be toxic and the dextrorotatory

form was far more toxic than the laevorotatory one.

Further elongation of the ester linkage resulted -

in the loss of toxicity. The cyclobutane carboxylic
acid ester (entry No. 10) was shown to be toxic
and so, the cyclopfopane ring might be replaced
to some extent by the cyclobutane ring, provided

the other requirements were fulfiled. However,
further elogation of the ester linkage also reduced

12—16)

obtained by the hot sulphuric acid treatment were

the toxicity. The lactones (entry No.

non-toxic. |
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b clidiigidid pEsnl TyvvhErs YMBEERT 5 Y ¥ 7 IO R & S zi?ﬂiﬁk

iz X b,

#wo =

CEMB MU BAZHER L, AESSERUTED
Hicka% 50 395, BHTh v~ by 75 Hydro-
psychidae DIJHUIFTATIEMIE net-spinner Tho
T, THURTRITIKER D PSEET T U T ok %2 0%
D3R, ILDRBELHROHINDZHIZL, TWHRIT
MARIIRZ5ATH D DT, AFEH 389 F4RTTD
5 B 172 {5’ T DB R 2T, r@iﬂ%’ﬁmi}:ec
211920 kW V&/»'c'c\ ZLEEDLNTA.

DR TRERLFAROBRBREHLROTEERN
KESET® 3R D L EMEHOSE, HBZOVTOD
MRZEEE ST o, BERRTHOBERN N
Bizy = b s SHONERE b ML ZFIIYIRE R
Erxho0d 5. .

PRI FIBHETNHRO T = ‘Simulidae OERR
S b‘t lindane FLHIIC X 5 7 2L DERR % %
HEULEE, BN OBABELMDHRT 5025
12DT, r@&?’lﬂLﬂ@b’Zm’})ﬂl@iVi%m<‘:4UC.
vw b Es SYHICKT 5 lindane OREAFIROE
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Bie b HbeTHY, TOBRERELNILOT, 1

mmmiéﬂmwﬁbﬁﬁmazvbt&7VW®U'
EOTHB aunﬁmma,ccm%@mm&m £

BRETH 5.

R i’xf_bbNC%XZB. a2 - 2 RtREEZR
BRI BRI L, SRIGKER RO
ERERO LR RTAMEHIRE, HIHOPE
AR AR A KRR B, WORALRR

RN T A RS

BRI RUORR R F LI

'

REHPROAE

.. Tableli3 72 4hHERERD 72012, HiKAZlindane
FF 1ppm 2EA UL UIZKERROD 13T, &

DAWABEIEL, 1EFIFRURBTH 212, TOD
HHERTFLEOKTD 5.

o REUKE RZﬁﬁE&tX?\%ﬂiﬂU. HEIFARM RO

© WEOKHET OMPEEAAKEE. BABELL + /NSUKEUT D#E

PEAKEE T3 153 B 33.6 ton D ¥EKEEIRH UT

Al 84ce, AWUEEHEOETIIAK TIZ 153

99. dton DHiKEHT K LTHH 100ce, lindane FLH] '

&kﬂhﬁ& b DEERE = 903K, ﬁéiﬁﬁﬂﬁo)ki §:70

X60x50 con OVEFGE. EABKOIMYNFR] ¢ 3MERY.
BLED I BFSHKESL O ST lindane 1ppm {2
bzmwbt&7ﬁ®%£@%%T7Ct#wwwu
> 12D, Cil%ﬁﬁlx BcEy bt

| LERMNIT : BOATIEE ,MEK§QEAKWF~.

. g1 EERYHE : 16, X, 1956~18, I, 1957.

pEaRERd - FISTHERKEIIEO o Vo7 o< b -

¥ 5 Hgdropsyche ulmeri TsupA. H2E 1 I§IATIC
?"'@?””C"Cfi/l\btﬁﬂi’. Sk & HiR AN T
sy, BRI TIE Lg% B % fhF 12mm

mﬂ@ﬁwmﬁ%%m%mwt.Mﬁm=#m&mms'

&3 BFAME OARKIZ T, FOANR O 359 110m
DHFL Y & LS 1K BHITHAOA U, BE
RAILIITS 3. FHIEBICIONTARAERSITO
TEIFNIKE, AKHARME UIhsZEssimn bhieh
12 DT, AT TRAKT KR HA L. &

LHROMITIIR XDk~ L URiR LW, ThE

LT LBRAN B DR — 2 FRAIA% 1 H LHA
Wiz, ERE: 500cc @O LAKE AN ThEKkE

WMUteh—n —FI&AOAR/S » MEA, bimetal O
{HEETC & b A AKOHEIE R 18.0° iKffot. |
T aspirator RCJ: DE%%%)\LTC (Fig. 1).’

Table 1. Aquatic msects killed by Imdane emulsion in the natural streams. .

Species of dead aquatic insects I“é’gat{.::e?tri‘?”’ )’(? %ggha-_ R%‘::“il:g:;’ig:n’x?%ggo
. Hydropsyche sp. - R e ' +++++
Parastenopsyche sauteri - +++ + + ’ ) +4+4+
g Mystrophora sp. ' o _ e +++
. Jg" 'Rhyacophila sp. 4+ . +
..:.': R. yamanakensis . .+ . +
E R. transquilla +
R. nigrocephala +
Goera japonica Sk ok o
Polycentropus sp. 4
Baetis sp. ERESI 1ttt
4 Epeorus latifolium bt c R SR
3 " Ephemera japonica +4 A+ ‘ e
. §' E. ikanonis ' ’ +
‘ :)é Baetiella japonica. + +
< " Ephemerella sp. + .+
A Isonychia japonica ' +
‘ Ecdyonus yoshidai + 4+
e Kamimuria tibialis ottt N
2 #g‘ Nemoura sp. ++ )
M Oyamia gibba +

++7+++ : most ‘of all specimens, <4+ 4 : second, —i;++ : third, <+ :fourth, - :fifth.
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Fig. 1.

Rearing apparatus of caddis-fly
larvae with aspirator attached.

PEERZEA] : B U7z lindane (yBHC) FLHF DR L,
lindane 152, 3w — 50%, XFFT741) >
2525, 4 4 L FEIEHEA] 1022 TH 5. J5iEk: HE
RBHD vv=v7 o< S 5 4l 20 Lok
UITA#, magnetic vibrator Ciif%i@ S8, Wig
18.0° iZff > 7z lindanel Fxg® 2ppm MWEFOELER
FEW 500 cc DA —EREEAIL T, 585 4En
AR TAIEWD U288 18.0° OIEBIE -1z
FAEMICE L, W4 —2 b, s—L B 51 TH
L, 240, 48 Rt TEdB e iz Uiz, Wi
#FS lindane OR bzl i THeful Lo fibi A
BROMEZ Utc. BERAREI X 4 it >0 T ARON
ETHEAR MUK Y v 22 AR LT,
Zi THE UL R & RIFITA3E% 384 Lis.

[A—5 DR B % 285 5 72 iz [A—D 8 X
b [AIRHZEREE Uickidl % 20 ffA<T> 1 Ko 2 ppm @
B BN TOR MM TER L, The5agE
B LT 100 fEifk & 2z L.

16, X, 1956~10, XI, 1956 DIfiiiz 251 "C lindane
0.5, 0.8, 1.0, 2.0, 3.0, 4.0, 5.0ppm OZ&ILEE
T3 THEAIE s 307, 607, 907, 1207, 1507,
180" [T TFikE% /2 U 1ppm 12 T3H 652 LIk
DFERFR % 1, LIFAHEKIRIZISU T lindane 1ppm
TH4YOBRHGIR2H T H, By v <7
< by S OEBMMBEREATFT 5 EHRETH
o174 IR 1 FTF 2 ppm DS FHAMTEE% 1z Lic.

BRRUER
1. SREENTOME RS HKED » <

b ¥ & S %H1% magnetic vibrator J2¢F aspirator %

FANTHRERMIC EZ5 % AT 25 & b 20HE
TERIL,  ZAUT T lindane FLANT X 2R b
PEBRT AL ENTEI

2. BRMEOBIRT lindane DA IWE, 2EfEs
BIZ DWW TOLRFDEERZ T X 2d - 7253, lindane
1 FZF 2ppm OEEITOWTHMFE 28 41224
THEERL, SEAKCEUTI b 24 Rk~ 48 Rl
DIHEGEE (2) %KD 1-H3ZDFERIE Table 2 D
Wi THA.

Table 2. Mortality (%) of caddis-fly larvae
at different time (sec. ) of exposure for lindane
applied in emulsion (18°C). One hundred Jarvae
were used in each exposure time.

Concentration | Exposure [ Mortality after
(ppm) | time (sec.) |5 pr T i
30 14 36
60 53 70
1 90 30 57
120 42 72
150 64 77
150% 4 6
30 51 65
‘ 60 58 78
2 ‘ 90 60 87
120 83 92
| 150 85 95
| 150% 0 3

* Control (water)

3. 2405, 48 BB DLMHFEES Bliss',? O
TR & > THFT L, ARMOERY i© & h#sE Ui,
HIEE (25) % probit (y) 1T 2k U THafRE i
LT7wuey b3 3¢ Fig. 2 iKng k5 sBKRZEA.

e[ |
g A B |
2 iRy
2 6 ‘/" P »; 0 i
o P > el =

e o_ | & =
> e - s
s Ot [~
= S .
S L4 = i
= O |
Ol 4y P 4
2 L l

3 60 90 120 15 30 60 90 120 150

Exposure time (sec.)
Fig. 2. Exposure time-mortality regression
lines of caddis-fly larvae for lindane applied
in emulsion. A, 1ppm. B, 2ppm. Empty
circles and solid circles represent the mortal-
ities at 24 and 48 hours after the exposure to
chemical respectively.
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Table 3. Result of computation of the exposurée time-xﬁortality regreséion lines.
Concentra- Time after Regression | Median lethal |degrees of . .| Probability of x*
r(tion i exposure coeffici(_:_nt | time (sec.) freedom”™ 22 (o)
ppm) (hr.) ‘ (m) ()
. 24 | 00914 - u7.3 3 34.80 «>>0.001
- 48 0. 0757 45.5 _ 3 16.14 (0.01>x>0.001
5 ’ 24 0. 0909 36.1 3 5. 57 ] 0.2>a>0.1
' 48 0. 1081 —9.27 3 -0.36 ’ 0.95>a>0.9

4. oA, fEANREEatEH2UT, Fig. 2 HBRIKRBEEES 2 WKEL, yve7o< b

DREFUTH LTV DO 3 RIEGERMATHR 2 AE U
T y—5=b (a:—m) @iﬁ@ufn%ﬁ‘ 5 & Table3
PR AT

5. Table 3 (D%&ﬂuc; & 2 WEOHRENTT

¢ 2ppm OTEEOEAICIIFFHROTISEED B D
5B,
12, .TAU & < ICORDIEMSA G EOREN 124l
BRUIL

1-EE 1ppm DfFTH 3 2ppm {ZWVTiE LT-50
Ragme, MRz 1ppm OF 1/3 THRHB
DTV 3. BLEDOWL lindane I3¥ 1 ppm i 2ppm

X0 & BURIRIE 505, 60 BT 7025 DR

BRUTIY, CHURTAIIE LB RN 31T
U, RIRRERRIBICZ b 53 - 1o laik% 8 A3
EEYHEOHMRTH AT BB LN, LE~NDE
B2 ZRICADNIHAR, BHAKKSR TOXEN
lindane ##E 1ppm GC?”‘F-"E’ T J:L\CD"CG;L‘Z;L‘
i»é:ﬂéu;‘?ﬂ%

C ARIDRENOHER A 2 I it R R e b
TAEH Or_y,.zas latipes (Temmmck et Shlegel)
BRI, 44 BIEREBTHEE ORI TR L,
WIREROMETT S » MET 1HEN HEE Lisk o
BT 2.2cm (1.8~3.0 cm), (ATRPHy 0.41g

(0.35~0.43g) DY DTH-7z. lindane 1 Kok
2ppm B TH L& 150 BROEMRE TRITEDRIS
2 bR T, KB B TR TH o 12. U U A4
FHIRTKEOUTHRAD 5 5T b ERNEBIE
UT# 30T, LORE~NOEELrRA—csd T
WHSRZVD. #58T 3 & 5 IS O UNBHID lindane
g AIEHI % Hifik U1z BB Cid 1ppm UKD
lindane PAIKICHMUTHA =L 834 3573 GIoD

P435.6 %) THIEL, 71285 (5EOF#13.0
) THUEL, > & »idfcd i 1443 (0o

| 20.28) CHUERHDTN S, 97 vvbEsr S

WERE O AT 5 43 #ic ik RIRERT I 2 2 FIE T

]mdane OET b BT,
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lppm CRTKMERET LB Lo

] Lenlicfshs. M5 2ppm BUR
Ui BB IE DR T B L EHHEEING.

U UBSEE Lz iz

Ko 7 I TKICE UTIE BT lindane 12 X 2 5FEM
OSEEN S, TKIED b DBRE A F WISV THEL
EEFOBEFERATIE Y R ARz 2 %A TH Y,
&Y F—v E605 FANCISVTIIMETIE L. 86 ppm,
"X 4TIk 3.9 ppm T, HIBIMETIR A X HDK
©1/2 SR TBIECE LTV M2 R LTV 5. Tt
F® 12 BHC it LTid a2 v~ b4 5 Hydro-
psychodes brevilineata % h b HERLED 7+ D ¥
2 avDABRIDIRPOIEIAZRTCE2MEL
T h, NFOXRLEROMRPETRLZ > TNED5, T
REMSEOMAIC E 5 8 O L Bbi s,
AR : EE UTHBIBTED lindane 12XY 3
"IN 2 L Uz, : i S
FEERIT ¢ RXIJJ%%%(E,
19. 0~20. 0°,
SEEAMIA ¢ 1, XII, 1957; 13: 40~14 30,
YA « lindane FL#], THE 1ppm.
YEREM - v <7 o= b s SR (40pT,
© R EIIEE.
A7 (20 P8), FURTHEEVRMEE, #AEYE 2.4om
(2.2~2.5cm), (kR4 0.44g (0.4~0.5g).
77 (5I), BFUUSHIIEE, KEFPL 6.8cm (6.5
~7.2cm), (KT 7.9g (6.0~9.0g). -
ez (50m), R%’ﬂ'f'/\mﬂ(mﬁmﬂﬂﬂ: & ﬁJ
10.5cm (10.0~11, 0cm), {A@SEXy 16.4¢g (14.5~
18.0g). '
ik Eﬁ 22cm—E X 12cm DFL/% » F(lindane
T 6000 cc) i T (5E) Kz (5m), EHE
17 cm—E = 10 cm OH5 » +(lindane 75¥E 1000 cc)
A A (2008), THE 12em—ES 3cm OISy
I (lindane #4¥ 500cc) ToNv=T7v 2 by S

ﬁm4@mm =0

e

(20p) 2 A3 18I 405HT IRHT U o 5 o IR 1

S8, v= bEYSOYERN v FDH magnetic vi-
brator TELZXRAUNL. HWIAOI V7= b
T (200%) IEMRE B Xk~ Lol AN
TFERICES U aspirator TR ERA LTI UL,



Bioh B % M 23 %X

FE < - e TSR 5 AT LTITKIZE L
TRy = b ey 5 RO UTRT Uz, kbR
BRIE U (i R 4 E B ie RKIc B UTHRITF L.
R HERENx, v, ALBRNTRE
SFIEAIRR b 72 EFIRIBIC 2 b, DWTHEELT
KT i Frkd 505,  $#HALS DEUE  TOBMIR =
(5I%) i2 3~10 B[, F#95.6 53%%iL, 77 (5K)
138~155}, SEH913.045), 4% (2008) i3 14~24
53, SEE3 20.2 3REL, HIbikHE bR TOR
fiC & BIBHHDBHm S 4 5 5> 7+ DA ONIFET
A5 BT FORLEME, O 3.60% 7FA

IO 2.3 TH 5. 2) UL lindane FUH]

& BHEEHR A EBIREKCERIE T, 75Tk
REIZLIAIR, > & Hikkk 5D ERITIERIR K
XU, 2RO, SERIBED 2, X1T; 14:00
TO° 3,XIL 14300 BN D 24 BERU#:, 48 BERBICHZE

LVISTERTH o 72 3) fu~Oikfi & [ Ulindane

lppm BEEQAFTHEMUTL b 5/4MNED o v <7
VT PES TIIPDORBERITE AT TH 12T
B2RKICE UTHET 5 LM UT & b 4R [8iciE
BT 20 PLo> 5 B 11 PLEESE LS8R Y64 13 THic 4 L,
EEHSILEEIE UTc.  CHUTIE UK IR AMLERD Al %hek
200Ci3 A—HIECE U, 4815IN%ici 2 S A 5435
U7z T lindane 1ppm T O BRIz d 2B
S bDEBED LN B, ’
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Résumé

AThe rearing of Hydropsyche larvae in the

laboratory condition were easily made by’ forcing

air into the bottle with magnetic vibrator and
aspirator as shown in Fig. 1. According to this,
after each exposure in 1 & 2ppm concentration
of lindane for 30, 60, 90, 120 and 150 seconds,

larvae of Hydropsyche ulmeri were reared in the

-tap-water for 24 & 48 hours. The number of -

dead caddis-fly larvae were counted as shown in
Table 2. In the case of 2 ppm concentration of
lindane emu]sioﬁs, the result agrees with the
time-mortality regression line of Bliss’" method
but in 1 ppm it does not so. According to LT-50
of Table 3, 2 ppm concent;ation of lindane was
effective as well as 1/3 exposure time of 1 ppm.

The effect to the killifish there was ro remark-

-able in either concentration of 1 or 2 ppm by

- exposing for 150 seconds. In 1 ppm concentration,

by expésuré of 60 seconds, 7025 Vrnqrtality of
caddis fly was shown after 48 hours, and this
figure was the concentration that the -larvae
were completely killed. If the weakened omes
were added the effect wotlxld be higher than
this. Therefore, that the

concentration of 1 ppm is better to be used for

it is concluded

control the caddis fly in natural stream.
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