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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.

" Factors Influencing the Development of Anthrenus verbasci L. Keizi KIrrTast

(Entomolqgical Laboratory, College of Agriculture, Kyoto University, Kyoto, Japan). Received
July 14, 1958. Botyu-Kagaku 23, 137, (with English résumé, 145). CoL
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Table 1.  Results of rearing larvae on various diets under isolated condition

and at room temperature.

A N '| 6 months after hatching | 10 months after hatching

Food. e VRO T Moty | N STBURET Tntcratey

| . (mg) (%) ) | (2

Pure wool co 5 | - 100.0 S— 100.0
Dead adult of A. verbascz 4 1.00 50.0 0.0 50.0°
Dried fish (Dasnyako) : . . 31 1.47 58.1 © 44.5 71.0
Wheat flour ’ 16 4.96 6.3 | | 60.0 37.5
‘Rice bran = . ‘ . 15 4.83 6.7 - T8 40.0
Dead adult of Callosobruchus chinensis 15 5.14 - 20.0 81.8 26.7
~ Fish meal (kezurigatuo) C 54 5.88 22,2 . 100.0 46.3
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Table 2.  Percentages of one, two and three-year larvae, larval mortality,
number of moults and weight of pupac rcared on various diets , under isolated

condition and at room temperature.

: Two-year. | Three:
.y No Mortality (25 One-year larvae vlvaciv};eear ];e:, a);ear
00 "+ | Within} During : Weight .
B N e PR P R e e
year years (mg)
Fish meal 76 | 158 | 13| 7.0 | 67 | 8535 40 | 100 0.0
. . . 3 05.92 . - 10. 3
- Dried pupae of - $6.12
Bombyz mori 31 51.7 3.2 41.9 7.4 97.17 3.3 9.0 0.0
Unpolished rice | 30 | 36.7 | 33.3 | 16.7 | 5.0 g}ig 6.7 | 10.0 6.7
\Vheat‘ flour 15 73.4 -13.3 —_ — —_ - —_— 13.3
Table 3.  Percentage of pupation in relation to days after hatching, larvae
reared on fish meal at room temperature. -
Date of hatching May 8, 1956° April 16, 1936
Breeding density 50 20 1 - B 1
Origin of parents Indoor | Flower | Flower | Flower Flower -
No. of larvae used 100 200 40 20 60 -
Larvae died (%) 3.0 | 420 | 325 | 150 25.0
Two-year larvae (%) 2.0 3.0 { .50 5. 0 5.0
~275 days (Feb. 7. 1957) ~297 days )
after hatching 5.0 21.0 35.0 0.0 (Feb. 7. 1957) 18.3
o 276~280 26.0 14.0 7.5 20.0 29$~302 15.0
Pupae 281~285 140 | 30 | 50 | 250 | = 303~307 23.3
T (2) 286~290 8.0 3.0 5.0 | 10.0 308~312 3.3
291~295 12.0 | . 4.0 7.5 | 10.0 . : .
206~310 10| 35| 25 |50 | 313~%2 |} 17
311~330 1.0 0.5 0.0 0.0 323~342 8.3
=%, (NEE. ' b 93~977 DHTBL D, 2EFOHBIHERKICE

3) SHHORFRRAMEE AR DFRA IR :

L FvvRa, kX BYE Sy A VRBTEK, B
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. Table 4, Weight of pupae and sex ratio ¢ /(8+2) at dlfferent population
density and _date of pupation, larvae reared on fish meal and at room temperature.
.- Density of larvae’ 1 re 20 50
Item Weight of | Sex ratio Weight of |Sex ratio| Weight of |Sex ratio
m pupae (mg)|  (24) | pupae (mg)|  (96) | pupae (mg)|  (26)
R s | 15 14 67 '
No. used - L 55 : 24 180
_ ‘ 9 22 9 49
Pupated = - 5.83 | 5.3 T 429 :
before 276th 41.2 28.6 35.8
day. . 6.03 5.43 5.07
. Y 5.38 . 4. 47 3.91 .
. 217~289th 61.3 : 6.7 |- 4.1
ey 9 5.70 ' 5.92° 417
' 5 5,00 4.50 o 3.85 :
. (lefter 290th - 42.9 0.0 4 v 58.7
- ? 5.00 — - 8.70
o s | 5.51+0.33 5. 090. 50 4.1640. 66
Mean+9525 52.7 417 43.3
confidence ¢ | 5.92+0.32 5.730.29 | 4.64:£0.30
iof“%#%wﬁbu&bbﬁ<mofw6.bt T5s 28, 1HHE, BETTYZXY AV %20k

> THEMH TR SMEO EBHLORBi & 113 &
AEBIFRTH 5. ﬂmmcaumM(w%)%m%
LT 3. :
mﬁﬁﬁ,mmﬁ%tﬁEWE,ﬁ& BEOPIgt:
KB EIEHSE L R AR LIS ST 5. 1
PR E SOFX T 8- ¢ &y HE (p<0.05) 5
Aoiic. 20 AKX E SOTIXTIid 2 :z?‘ﬁtx%
(p<0.05) 2RIz, :
Q@ﬁmﬁamﬁbfmmotﬁﬁﬁaﬁu&sn
Iehpotc. HEH TER TRIZIES VODRER T
BOHBEP otz (FAK).

ELHAIZ 512 5~8 [, ?i 5~9 FODFiK% A
TeHSFIEATRCIL @ 13 3 1T ST B2 5hs U VB

| BIRT (5.

L i b ETYE Kunike™,

RS A LEOBBERIC X b 3 IS &1

1T301) BERIKTR, BRI (54%). WHTI
WLEID § O s ¢ & HIEL & 2B A S Iz,
K4z 50 XD @ T 276 BE T & 277~289 AN
I AIESE (p<0.05) 2AH SNz, $EHIZE
LA i3 8 5%  BIITIR 935 < 12 5.

- ThAI: R DRMAELI.

AEREESRORE, 5,
IS & O R R

58, &R, ARAUERIN : FUCU R duz—E MR
REUMORERAIR E K15, TOMRZREBER
WIR & U7z, 20, 25, 30° iz3sid A58, H, ROtk
BRI EERIC L 2 LIS - TED L 25 (562D,
Griswold® iz .

Lo THRONERHRE LB LT3,

YIHORE & BRE : RO B4 3 DT
PRI UVICHDE, Thikd—2 b 1022 ORIE
S 20°, 25°, 30°
ORWBERUIAL, 20°, 25° Db DIz LhHEFIE 10 i,
LEMER TR, 30° KR b 0l 15

5 9 OB : BKEMMAFIE, Y-  OME UGHEET ic IO i UTAF L. S8R
Table 5. Number of moults in relation to sexes. Larvae rearcd on fish meal
. and at room temperature.
- No. of . .
moults Mean+9522
.5 6 7 .8 9 Total number confidence
*Sex

8 (| 42 | 35| s0.0 | 83 0.0 24 6.63+0.31-
e (%) | 7.4 14.8 | 6.7 | 74 3.7 27 6.8540.34
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Effect of temperature on the duration of cgg stage, pupal stage and ’

period of quiescent adult. Number of individuvals used are shown in:brackets.

Egg (days) Pupa (days) Quiescent adult (days)
200 10~11 7.81 (47) . 3.25 (40)
250 13~14 10.19 (37) 4.68 (37)
30° 17~18 12.00 (32) - 4.89 (18)
Table 7.  Effect of temperature on the larval and pupal mortality in percentaée.

Larvae reared on either dried pupae of silk worm or mixture added 1022 yeast in

weight.
Instar . . .
Total | " Total
oc 1 2 3 4 5 6 7 ’ 8 9 10 11 Pupa number | mortality
20 5.6 6.1]|39]00|00|17|r7| —|—| —| — | 56: 18 | 345
95 13.0 [4.7|2.4]4.1]5.9 0012|1259 — [ — 0.0 170 21.7
30 25.0(7.5|12.5{50(0.0|0.0{0.0{0.0|/00( 0.0 0.0 2.5 [+ 40 40.0
Table 8. Effects of diets and temperature on the mortality, percentage of
pupation, number of moults and duration of laryal stage.. Dried pupae of silk
worm and mixture added 102 yeast were used as larval diets,
Interval . . Duration
Density Days | Mortality (25)| Percent | Number
°C. exar(;lfi na- of Larval diet xli?a.d after of pupa- of of tlarva]_
tion insects : hatching! Larvae [Pupae| tion(25) : moults (Sd:}gse)
Dried :
. pupae 80 282 22.5 5.0 75.0 ’ 5.7 —_
20 Weekly 10 Dried .
) pupae-- . 100 288 34.0 6.0 59.0 6.1 —
‘ 1025 . yeast .
Dried B
pupae 80 282 33.8 0.0 32.5 8.1. -—_
25 Weekly . 10 Dried _
pupae+ 90 288 22.2 0.0 28.9 U 8.4 -
1025 yeast ' :
Dried oo 1
} pupae 20 287 25.0 | 0.0 40.0 10.3 269.0
30 | Daily 1 | Dried S - -
' ~ | pupae+ 20 287 | 50.0 | 0.0| 30.0 10.3 263.5
102z yeast : '

282~287 HE (Hliafbtz) THYI -1z (557, 8%).

WFNORKICISWT b DI e R 4
7id, &R 1A YRIEE RO 10~6022 %
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- EE{GERIE 20° Tk 25° DRI 2 (FOFEEIRUICHS

57,8,

PMAIHETIZPPELLB
UBEEDSTS & 22 5 L Birgmifus
ML, 5° OZid #92 M OREZMAROMNE & 129
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. Table 9.
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" Number of moults in relation to-the duration of instars. Larvae
réared on either-dried pupae of silk worm or 1025

yeast mixture at 30°.

No. 6f |No. Duration of larval instars (days) _ Duration. of
moults [used|’ : i ' larval  pupal -
1st|2nd|8xd| 4th| 6th| 7¢h | 7th| 8eh | 9k |10¢h|11eh|12em| , JAOR 10 PR
.9 ©2'16.0( 9.0| 16.5/ 10.5/ 9.0| 16.5; 22.5/ 42.5| 50.1} 77.5] — | — 259.0 7.5
10 | 8128 12.3 14.6/ 11.0| 13.0] 12.4] 19.5| 27.3| 33.5/ 50.6/ 58.6/ — |  267.9 8.1
11 \2_ 13.5( 9.0 11.0] 17.5] 10.5| 14.0| 14.5/ 15.0] 18.0; 71.5| 44.5| 40.0 279.5 7.5
Table 10, Effect of low temperdture on the rate of pupation. Larvae reared
- \ at ,30° 60~70/ R.H. before and after chilling.
Duration of : ; ’ Control
chilling (month) 1 2. 3%s 4 (30°)
- | Silk . Silk . Silk T Silk . Sitk .
Larval diet worm FIShI worm Fls}i worm Fxshl worm FIShl worm E::g
: o . pupae mea pupae meal pupae mea) pupae meal pupae
L 20°. " 15 15 15 15 -15 15 .30 . 30
No. used : | 16 15
o 25° 15 15 . 15 5. 15 .15 -30 30
S - 20° | 17.8 11.4 15.2 12,6 |.12.7 | 9.9 | 14.1 9.6 , .
No. of moults . . 16.27| 11.9,
- . 26° | 14.5 11.9 ‘14.2 11.9 14.2 11.1 14.2 10.8 . :
' 2001 00| 00| 67| 133 | o0 | 400 | 300 | 433"
2 of pupation : 1 0.0} 0.0
» . .25° 0.0 0.0 0.0 0.0 0.0 6.7 6.7 13.3
No. of adults ' R - ‘
eEnefged (ho. 20° | 0C0) | 0C0) | (1) | 22) | o(0) | 2(2) | 6(6) |108) o0 | o)
chthately 25° | 000) | 000) | 0(0) | 0(0) | o(0) | 0(0) | 10) | 2 .
Larval mortality®” | 66.7 | 2.0 | 46.7 |'46.7 | 46.7 | 20.0 | 43.3 | 833 ) |
=2 o 25°| 60.0 | 13.3 | 33.3 | 80.0 | 26.7 | 66.7 | 73.3 | 36.7 |°
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4 7 ANARCIBE 240N TH S,

200 X T 2 bkt

K #Zo

_Aﬁ§$<mmmdcb&w?%%

@f&&%zhﬁmmuﬁ&t@ﬁ&@ﬁwmmmm
BRI H B L £AD MO S5ATHELI. #

v & IRIDTERIL S B & % 0, NERY, KT
RIRHE kI 1chs, TiHEOMEBR S v vty
Uva, kXA VF Ty s RMTEKE ST~
TR 2DICEHEL TS 2 L &M T -1 (§11,222).
AHOHDOENE UTR Y XY H VA —TFET
HBEHZALNS. X4 3%+ XTHELR
XY AU A THTF Ut B TR IRV DS IREE
MRGERUML, FIPE- R —Aherid (552, 10%),
[EE LA Cr G v (4710 22).
S Ly Dermestes ater, NS uboA T Ly
D. maculatus %74 2%+ FCHELIRER Y X

DA VAR UTREHNI I 31 < 22 hFEE

B ECHIIML 22 hBIEEBu Disns, Ui

WS TEMOLHIT L3S 2 BiD Dermestes'3dD 8, D &

L WORISE S XY H V4 E B4 39 F FTRUL.
SHER, BEIRORP R4 — 2 P2 MALZ0GhS
L UABIG MR e H 120, CRRERNToa s
AT D EAAVT TV AY Attégenu: piceus
I THRESNIMRE il > TV B30,

- REVR, T~ # I8 V4T v 4y Trogoderma

varium % 30° THREME U2 & %1349 40 BCHHR

R AT, 1HEFOHRAIIE 702 0L 0

DTSRRI L 22 b 6~50 1 HAETAT 3 &3
ANTND. X2V TU A TRETHITI
STIER VLI 2 EFOHBRRIAFDOMNE A
phizhote. A7 HA VA T v Lo OBBEEIL
QTiks X b Ao 5 1EEEA DY, KHTIED
ThHiT 2B BOEIABA SN (855 %).
1IXEoME, MFREC > THbBUA UL R 3.
¥ AR T TREEERO $0 b Ok —Ruc gt
1S £ e HIh S 5 (5552, 8, 9 %),
Richards'® {3 & 5 + 9 % 2 # J ¥ Calandra
granaria ORTITPLORBIR X - TR E%
Aichd, €A HVE Ty Ao TRUWTEL U
Atk O 2 & b HEL.
RIZ ML 5. QiX 3L UTHRIIETO DR
DT ERAHOLORHT S —MicH TS W
1218 (4743,
phBds, ARKDOLEREA7HAVT TV AUTH
W nruywmva)anxm@mmmuﬁm
IAIEE2N=F ¢24{ AN -
AW 12 15, 20, %,m°%;0§ﬁ@%ﬂﬂ?
ZRITACATNAVE TV A /@ﬁﬁ{h%”ﬁ’\m" T
; 80° ZEHEH

143

R

RROEOr XV H VAP N4 a4 F ¥, 7XXT

aikyr .

bt~

BB

MO OKRIETE 1 SIics.



Bi-dt B O%¥ o o283 &Y

BIETT 5 & BBz H30° Tid 500 DK 2T
DEHEUIDATH - 12, B 1EMFEO I DEUTIC
CEUh HFEIANEEE UT 30° iRER 5 12 3 DT, St

BB ST B OHCHEAASME 2 bt A5 0.

I ots GE103%). U UEHTROIDHETIC
Y H LTz b DTIE 30~4098 HEELIC. 20° TH3
25°. % b BABZIAIR b 4> & BAIOFLMk S #50 B R
<hbbhiz. 30° TIE25° X 20 AN,

BEZEIBuL 20°, 25° DVTRL Y b F (BHE).

"30° Ci3 100 B T 7.5 UM Laise S e e
T UTOAYS, W COEETRMOKRELKT ST
T EHSHRA. U Ui RER BRI S 5 3hic
- SIHURER 2 TR R IR 2 SU b O

LEZADNS. Burges® AT AIVEITv LAY

DY L LT 30° IR - 1 8ha L BEFIED 1D

SOREE TR D U A TIREEEORT BN
COWBRERIYUTH B

HERCIEY 5 L & &,
P, ThiRe A7 BH YTV AV TRKEBREMS
VI ZOREIZRIEHSEOEROD 5 TH 5.
XD BHOABE LIS THE LIBAZ0
it 20° LI3EAUTH o 10 (553, 8%). LU

Mz T228 B 0T ARGz E T D

CFIBHBNE LB (B3R). TARRL, R
FERMEADTII ZOE ZIEOTNE L >TH

pbhz. CARHETCRYHOKERTIRNEL

BB BT CRAIINZNIIDTHAS.

REW RO B RDEEIE 15~20° JFHD 15° &
h EBATV Y, AERTI 30° THELIZTHY
H% 20°, 25° 2 1, 2, 3'/s, 4 % HRUEEAE LI
DHBEU0° B U TE{ER R I, (L

"A320° iz 2 wALLE, 25° Tt 3'/s v HAELEDL

&AL 5 & bhics PILIKRDORE NS
-OBES 2427 ) —Tholc (HI0%K). fh5Lh

 BEAfEEE L D CTLBU)iEiﬁ'FiC;‘dL\T‘.E‘EGiMKL

T V-RBH5bNT, ZUTTIDLTHIR
1% ORM v €T ) — L1 T ThH o 12 |

INARETTCE- 28 © 214, 2 HOH
30° iZB URHT, AIECREMLELIEL HHE0 Fn
7Y —REU R FEF Y ~RBHIH, BETIRCOH
DR L1z,
BITIST B & & 2 ORGIPREIRKESRITET U
rmmw@&vmﬁ?urﬁﬁw&«szwa%n
3. :

Blake'® {3 KER#H TId EX vV vt T ay
| OERERN 2EREU LEHRESIIC 2 RIS
B EhENRIBR & L 2o A %2 T 2L E%2HT
Wa. 2UT20° Y EOEEB CHETIUEARSD b

Db VEETIRENTIS 533, 15° TRATID b D3 2

144

C O ERN. THEOREIE 8 B

Ul > TIEE X bBiic shicyy

ERIIRAUTIE B T & B Al

ﬁ@ruzémgA@mbaaﬂacab@gm
A5 VETHERRR AT 2. IISRHZEAIT
2 EROAI LT 3EFLH 5 DN A, F AN
#f?é%ﬂ?ﬁéﬁw—tybwzﬁﬁﬁésbn
393, REMRCRIPHVBTEZS DTHIMLEDHIN
5D 24EFY 1 EER T TCIRRINBIRZE LTI b #

SO HIRRIBO LTI 220,

. OB #

1. Y% 9 FISIOMK CHEF U R EDRER - -
&b 3. A FEsfiEr VA v
TH B ﬁmufﬁ,xwaammwﬁrémﬁjm
r&%(%Lzﬁ)

@ﬂ@ﬁﬁ%&,itﬁmmﬂmﬂA%m(E
mitugﬁ)oummiaﬁmmmt$,mw$,
o R S o7z (5533%). Ub

UMBEIDEOC E BRI 25 (55430,

3. RIRHUTHIIIEL, »ofit&liob
9 DFHHBERL I
PO ZOHEDH NI (4, 520). -

4. DR, I, . RRERVBREA, XU EEH Lk
A (y6#). HEEHLERTIRSL k56, &
RE-TIAREEHSNS (82,5810 %). FA—
KT CRE LGS um&@ﬁmgwémummm
bR (IR

5. 20, 25, 30° DAWIETHA T4 F FEIRE
iz 1022 O4 ~2 b RAlL ORfEE UTHE
Utz SIBBOBERESINTI RS GF73). i
JLERi 20° H3—FHE5L . 30° B R & o At i
6338 T 3 220 )3, 4FHER TR b i Uizl
213 302 RimpsEIL LI (518,10 ). BAIOMIL
fatkiz 20° © 12 b #9190 H, 25° T 240 H, 30°
fﬁﬁiﬁ?m&bthté@fu%oazézbn
BRI UL NS. 4 — zb%mﬂKm
nréwmanmgéﬁﬁiaxaacamumat
(558 2.

6. EETTMEE U, ﬂJLE@S«{EEIO)’s’“iNi

ﬂk%mu%i%ﬁ.ﬁﬁﬁﬁT?u%oiifnf
dobihra. 30° THE Ulcdidt% 20, 25° C—iEi
FRIER B % U THOT30° )T & Uiz, 30° icikbiL

 THRE U B b U o 72058, 20° T2 5 AEL

E, 25° T 3/ /3 PLEILEE LIS e b bDS
Bpbhic. FA—UITRELC S XY H Y 2 TR
b0 5N, BEEK S Db Sl WITE ST
THEUIIRUOKIBRE A 527 ) ~Th >1 (7510
).

6. E%ﬂ$vwﬁbt%muzﬂﬁwmuﬁ¥ﬁ



B # % 823 B—K

 DIKIR R T LIRS B LB S NB. W%
ORI TGS & ORIESIFTZ AT b 248
EOYRRRERT 5. SIS ARS AR 34
LOYMMEERT DS S (W2 3K).

2 E XK

1) Burgés, H.-D. : Ent. Mon. Mag. 93,
*105 (1957). :
2) Gay, F. J. : Exp. Zool. 79, 93 (1938).
3) Griswold, G. H. : Corn. Univ. Agr. Exp.
" Sta. 240 (1941).

4) Hadaway, A. B. : Bull. Ent. Res. 46, A

781 (1956).

5) Heal, R. E. : J. Econ. Ent. 35, 249(1942).

6) Hintgn, H. E. : Beetles associated with
stored product, I. Brit. Mus, Lond. (1945).

7) Howe, R. E. : Entomologist, 86, 109
(1953).. ‘ -

8) #imdis ¢ MBSy L Ro 4 S, 55
(1955). - ~

9) —  : mmEB 1, 8 (1957).

10) —— : pimfE 23, 92 (1958)..

11) ———:~"SvasvyrJeav0EB (B

MR, S

1) bR T AL OEE (SHE
$ERIFR).

13) Kunike, G. : Anz. Schidlingsk. 15, 80

o (1939).

14) ZEX— : HEME 20, 202 (1951). -

15) — : SEHBARARNN (1955).
16) Richards, O. W. : Proc. Zool. Soc. Lond.
118, 49 (1948). ' ‘
17) Solomon, M. E. : Zeit. Pflanzenkrank.
: Pflanzenschutz, 64, 606 (1957),
18) umE#RE : BidEiEE 3, 1 (1939).
19) BULHDE ¢ WIRRE 7, 425 (1929).

Résumé

The larvae of Anthrenus verbasci grow on a
variety of food-stuffs with varying degrees of
development, and nine kinds of food are divided
in three groups according to their suitability;. €9)
. food which is favourable for the growth of larvae:’
fish meal, dried pupae of Bombyx mori . and
(2) the
growth of larvae is possible : unpolished rice,

corpses . of Callosobruchus chinensis,

rice bran and wheat flour, (3) food which is

unfavourable for .the growth of larvae : dried fish,
corpses of A. wverbasci and black pure wool
(Tables -1 and 2). '

. The difference of breeding density as well as
the origin of parents (indoor or outdoor) has no’
effects on the larval mortality, percentage of

pupation and date of pupation (Table 3). But

high density produces light pupae in weight. The
mean weight of pupae of both sexes becomes
lighter in the later period of pupation. Females
become more abundant than males, and are
usualljv heavier than males (Table 4). It has been

also noted that females show the tendency of

slight inc.rease in the number of moulting (Table
5). . ] o
The duration of egg, pupal and _quiesceqt-_adult
stages becomes shorter 'as ~temperature rises
(Table 6). The number of moulting increases at

. high temperature, though being affected by the

kind of diet .(Table 2, 5, 8, and 10). Seven is
the commonest number of moulting under room

temperature when larvae reared on fish meal.

Increasing number of moultig re'suls'leng'thening
of larv.al period (TaBle 9). . ’

Under constant temperatures of 20, 25 and 30°,
larvae reared either on the dried pupae_ of Bombyx
mori or the mixture added 10 per cent yeast in
weight. The incidence of mortality of larvae is
largely at the first larval instar ranging from 40
to 60 per cent of total mortality of larvae (Table
7). The highe'st'percentage of pupation is noted
at 20°, The larvae do not pupate when kept at
30° continuously, but those which were exposed
daily to the room temperature for a short time
pupate about 30 per cent of them (Table 8 and
10). Pupation takes place about 50 and 70 days
earlier at 20° than at 25° and 30° respectively.
Any favourable effect upon the larval_ development
can not be observed by the addition of yeast.
Larvae reared at room temperature pupate within
a definite period regardless to their date of ~
hatching, but the time lag of the date of hatching - -
'pérsists untill the incidence of pupation under the
constant temperature. oo

Larvae of seventh instar reared either on the
dried pui)ae of B. mori or fish meal at 30° for-
100 days, after . chilling either at 20° or 30°
during the variable periods from 1 to 4Amo.t'xths,,
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were transferred again at 30°. Pupanon does not
take place among the larvae kept at"30° Ccontinu-
ously, but occurs among ‘those kept more than two

months at 20° and more than 3!/; months at 25°,

" - Most of the adults, however, were in a state of

metathetely at their emergence. On the fxsh meal,
the higher percer;tage of pupation as well as the
fewer number of moulting wa§ observed as

-compared with that on 'the dried pupae under

Bi i R o i 238 %B—I

" the same condition of temperature-(Table 10). '

About half

diapause in .the begining

of the larvae have completed
of February under .
narural tezﬁpe;ature condition, and emerged in:
the begining of April. Several per cent of larvae -
imdergo two year larval stage even if they ‘are
bred under favoutabie condition. The incidence
of the larvae of two or three year cycle is

prevalent_oﬁ the unfavourable diets. (Table 2, 3).

Resistance of House Flies to Insecticides and the Susceptibility of Nerve to Insecticides.
Studies on the Mechanism of Action of Insecticides. XVIL. Teruo YAMASAKI & Tos}iio
NARAHASHT A(Labor'ai:ory ofApplied Entomnlogy, Faculty of Agriculture, University of Tokyo,
Japan) Recexved July 25, 1958. Botyu-Kagaku 23, 146, 1958. V
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The mechanism involved in the resistance of -

insects-to inseétig:ides has so far })een studied by
many investigators. Among a number pf insecti-
cidés, DDT resistance was most extensively
studied because of its practical importance.and
also because of the accumulated data ‘concerning
the mode of action of DDT. o o .
-Since DDT, having entered an insect body
through the .cuticle or the mouth, is detoxified
- or accumulated in some ‘tissues during the
course of reé.ching a site of action or the nervous
tissues, the DDT resistance must be due to lower
benetra.bility of DDT through t.he‘ cuticle, higher

capacity of detoxication, larger amounts of

accumulation in the tissues other than the site’

‘of action. or lower susceptibility of .nerves to
DDT®.%,

play a major role in the resistance phenomenon.
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More than one of these factors may-  DDT25-7%11,19,42,13,51,55,60-65,70-73,78)

The peuetrablhty of DDT through the cutxcleb

of Tésistant house flies was found to be not lower

.than that of susceptible house 'flies203347,5, It -

was demonstrated that stronger capacity to convert
DDT to its nontoxic derivative, DDE, in DDT-

resistant house flies plays a majar role in
resistance’,,%,26,31,33-35,39,45,47-50,58-59)

(i it R

However,

- thereshould be -one or more add@tional defense

mechanisms since much greater amounts of

.undetoxified DDT remain in the survived resistant

flies than in the dead susceptible fliest3547,5,
- Inthe lig}}f of such views, it would be expected .
that the nerves of resistant strains of house flies
would be less sensitive to DDT than those of
susceptible strains, because the newogs~tissue is
demonstrated to be an important site of action of
In fact sever'al
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expenments have been carried out demonstrating -



