Vexperlments, the rate of emergence is estlmated o

" by comparmg .the number “of” ﬂxe'; fmm the '

o DDT—c_ontalmpg Pearl’s medla with that from-

" usual VPearl’s ‘medla. There are vanous grades -
of reslstancc among wild and mutant strains |
respectxvely, . and sgme mutant stralns show.‘
considerable resistance aithdugh they ha\}e hevcr

been’ exposed: to DDT (fig. 1) .Thus, it” is very

- plausible ‘that “the DDT-resistance may exist

: orlgmally rather than it is acuired adaphtwe— '

' “ly. R R L
- In the_~ reciproéal croésing'- e_xperimenis l)et-i

R

-_-tlhle mutanta) 6 and

B “n ﬂ é i m B L
‘ween the ‘Fukuoka reslstant and Canton-S sus-

-_lceptxble strum, it }ns heen observed th'lt the

DDT- re51stance of I‘ukuoka stram is dommzmt :

to non-~ re51stance,havmg no llnkat:e with sex- :

'chromosomes (table 1).

I‘ he results obtained from backcrosses of the
mutant 9 X F; (Fukuoka resxstant ? X su:cep-
its’ recxprocal -case,
mdlcate one or a.few major. genes of DDT- »
re51stance in I‘u]\uok"t strain linked with the
second chromosome (tables 2, 3), and located near.

_' the vesnmal gene (tables 4, o,ﬁ) -
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- for Chemical Research, - Kyoto Umvers:ty.

Takatsuki, Ohsaka) Recelved Apr. 15,1933,
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1. B2 aFIyomnick mnuonyﬁrhowco ;&maﬂo@zmmﬁ
RoOFEICET 5%!“1%0 B 4 iﬁo IR (3 ztsx {BJDP%FE:B:EUF%E) 28.4.15 gam

: L oo’ o
i;z)\IEL{LU;j"Z) % v v v F a vy Pieris rapae
cfucwora BOISDUVAL L_‘O\.-‘C(i, ﬁz’;\. I,
=Auabwaﬁﬁmbwu3h00&%m.@m%
k')ol’)'Z)!lT *ﬁﬁﬁzﬁl-b A LT, ‘if\.’ i'f‘il’}‘"’
I-I‘O‘Cm\?ﬁ'{kl 73%4\27»&32& 3 Hiz #Ll‘lﬁm
WP Loz &L, SN AEE

me&utvm.uhmmmoWFaméo&xL&
-T.&AT%&T%WH@%OT& o b TIIL

",‘Hmmeihﬁﬁg%//wfavD@ﬂQuL;

BC R A i3 00 1 Ne S AN ioﬁbmmﬁﬁﬁﬂa&
AHis b(iiﬁ”f‘:“f 5% ‘
. ‘IT. mzuﬂn&vmzmﬁﬁ
- mxwx_&OfHﬂd.quoaHTm.%w
THIBHED N ATELEES RSO 2 Y 5 Y Hheks
mkhufﬁi %wm&”m/oemmemﬂm
,Hfadim LIRTE Lich DTH %o B Lfgﬁj\ﬁ%( .
”H&LRE%&kOf,#L<%%VﬁL7W SO
| BRI D & 0O EATCEF B 5D
,_mb.zz{b&;x@ime&Lkatwbk
oW, A X
RS 2Tl L, A3 I°T, W 132 O
IR DOIARY e, Fﬂ&t(iﬂﬂﬂf’ﬁﬁm‘; H TR
miiwﬁé%wi%wfﬁéoifﬁ.’&*ﬁ%
R Mglfbﬁﬁl’ui. tllﬁf%%u E‘Of & v A~ 9 -

44, E 5

-/Oﬂﬁﬁl&&%eiiKTL
. Wiz AV Lciso e t 2%

ﬁl&'&%o u_l‘ L_iLk‘OV"CTL_

‘\-o'\l 5 t N O.‘Clﬁf V‘

j-Z‘M- &, .hﬁ'f@m%ﬁm’zbinﬂ.‘i'%l—lﬂfgfu bO» o

”knwaﬁaL~EB%Lw3&motm

| hbUTHRONEY b S
cigE e Fo R BIR U DRI LRk 55, LIS R D KT
QN i At 1y oY

) TELoh e &.i)d')i)x‘f)f‘_i)fb,

Z,‘Sii) LRk
1 Hf’tﬂﬁélt
0.067 mm ’C&vZ)o T ‘
- - III. .Hllﬁf*:i

e Zﬁ(fﬂ%ﬂ*ﬁ@@la&k LTLOTEWIND X578
<§‘E%5fju;_f£

1. 55‘ ]
(1) AIIEDSQEO tvywsa Vﬁ*’cOfJJJUJlL.

CBSRYIT B Bl T OIGTEIRROI S b — W
'Lbbnfwaearao ifmwm-nu~fqe

r'mdom L_i?’,LéiLf' b DOHRED TSedd, ¥k
LL 5om Eﬁﬂ‘ﬁﬂh&%iﬁv‘f SaDfFEY LibT:

o cED iff_h!llf,(l& | Al lo‘tﬁ( g}l—f\.; 'TraVJlﬂ’]

Lckild, 41 Bt X 5 kﬂlmk V\‘C(imrp
& i) “ |)

ooeaKOfW&Omemei%mvtoaea

“,rl%“’m.ﬁ%OmMDﬁE%%bawa.m

&ﬁ%MM®Ium&t®l5LtD&Om5mk
T NEERO B R BN LTHEE LT\ 25, e
ey R = Y S\ S

'wmﬁ®Mﬂm.ﬁ&ozmuu;ocsvamm
HC. é'_z"f %'fho Tfii)t)_l‘m}(“) ‘7)3

&oflﬁ&%mn,~m::1nhﬂLffxfé
#oi+ 20

Y



10

39

40__ 50

B o ft -

® oM 18 B

Frequency in width

60 70 80

0 -

10

_110 120 130

140

170’

20

N

150

160

od

11

tad i

17

13

A I

w0 |02 fmfm]e]

e C I LT

LAt i | 08 Lt (10 [0

NEEEEEE

»
||l

e

e
w0
>

wice

2
b ST TN
ol

567 8 T 10111213141516 17 181950 21 B

W!dth

5 2

(1 unit= 0067 mm)

Fig. 1. Results of measurements of length -and ‘width - of head capsule of larva.e of the
* common cabbage butterfly, Pxens rapae crucwora BOISDUV/\L.
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" - Inster 1 50 111 v v
: _, L mm ‘mm : mm B mm " mm
Length g 0. 335-0. 469 0. 536-0. 737 0.804-1. 072 1. 139-1. 809 1.870-2.680
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Dimension . |  Inster’ ~ Number of Mean . Standard Coefficient of
o individuals : deviation - [ variation
R | - ‘mm mm ' %
T 40 0.3920 % 0.0061|  0.0383 9, 83
o 11 S 32| 0.597 & 0.0005 | £0.0539 ¢ | .. 9.04
Length | qpp- © o250 ] 0.9460 + 0.0035 | . £0.0356 | - 5.87
o v - |63l 1.5367 % 0.0045:|  '40.1136 789
Voo|s 413 | 2.2788 & 0.0067 | 0.1364 5,98
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' Table-d. ‘Cotrel;xtidn -between length and
width. of head mpsule in each inster of -
“larvie of - the .common . cabbage butterﬂy,
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Table 4 Gor“ th ratio of length nnd \Vldth )
of head capsule of larvae of the common . °
cabbage butterfly, Pierls rapae crucivo_r:'x‘

Pzeru rapae curcivora BOISDUVAL -~ BOISDUVAL.
Inster _S&’;{iﬁtﬁfn . Test for p=0"" Inster - : Length' . _'WidtT\.

I | 0.560::0.110 | Fo= 17.32>F (0.05) - 11/1 CLLB2 160 .-
I | 0.7180.059 | Fo= 31.88>F1y (0.05) 111/11 1.59 - 1.54
IIT | 0.648:0.037 | Fo=179.76>F5(0.03) BB U7 o SN IR W 0 1.64
IV | 0.369:0.035 | Fo= 09.35>Fle(0.03) ) VIV o | - 148 150 -

F05184 T1>F143(0.05) -
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. 'Width in logarltluns .
,Fig.>2. The relation’ between log length

. ¥ and log width x of’ head c1peule in each .

. inster of Jlirvae of the- common cabbage.
butterfly, Iieris rapae crucivora BOISDU-
VAL. The equation of straight line is y__ )
0. 00640 +0. 9855" x. (1 umt—O 067 'mm). -
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Theoretlcal Iem:th :md width of head C'xpsule in ea(‘h inster of the hrvae of : ;

the common cabbage butterfly, Pieris rapae crucivora BOISDUVAL, calculated by the
Dyar’s formula The cquatmns of Ient.*th and width are log Y—O 56983 + 0 19398 X and h
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*(ii). Games and Campbell 0‘\‘.°
(Fab.) OTWRORERTHD, %VDESEEVJ?‘HA(&
. Dyar ORNE Hic 2 ROTEMR A0

log Y—a+bX+cX-

o  wfa,ﬁ,¥

Caiﬁes :
and Camphell® (¥ 7o 18, Helzothzs obsoleta )

';QLfCo Itk
. Table 6.-

P

@;18@ .

i llLD%ﬁ%Dﬁ%éliﬁui\‘.té(:*okl,‘t&w%o Fio
- BERALE SHUS{CA Lf.:f;til,tm_%i\:ct, ’)? D

S ThBe
R log ¥ = 0.57498 + 0.19181 X — 0.00013 X
Wi log ¥ =

=, ROV roEG L2 RRT LK T,

: Th o, gt L i;uﬁ EDMHL ¥

Theoretlcal length and w1dth of head capsule in larvae of the commod

cabbage- butterfly, Fieris. rapae cruuvom BOISDUVAL, calculated - by the Gaines’ and
8 Campbell’s formula. The equations of length and width are log Y=0. ‘57498 + 0. 19181 X )
~0. 00013 X? and log Y=0. 57644+ 0, 19440 X 0. 00094 X2 respectlvely (1 uxlltj-— '0. 067mm) -

. . . X " Difference ; e -Average rate of
. S ) Calculated Rate of H :
Dimension. - Inster from s | - difference in
- - - V_alue { observed value difference ™y absolute value -
: I 64133 . 0067 | wGwmzas |
S I 9.0301 ‘—0.1738 | *-1.951 . : o
Length I . 141020 | +0.0180- +0.128 C2.750°
T IV - 21.8900 . 41,0466 +4.563 - ’ -
Y © 33.8910 +0.1211 +0.356 . . ,
1 5.9031 —0.0781 . —1.341
‘ B § O 0.2512 | +0.0613 +0.638 .
Width uar 14.5140 .—0.1580 C—L101° L9098
R 1v. 22,2580 +1.3100 3,361 ¢ C
* A 35. 8460 . —0.4707 -1.331
‘ s I‘ablé 7. Table of analysls of variance for testing lincality of relation between log 7

length and log width of head c1psu]e of larvae ‘of .the common cabbage butterﬂy, Pieris . .
B repae crucivora BOISDUVAL, and 1ts insters for the data in Fig. 1. (1unit=0. 067 mm)

L. g e Degrees of |- Sum of Mean " Variance.
Dxm?_n51on_ ‘V/arlance> fiu,e to -freedom " squares square ratio
Rectllmeaxl' rellatlolrllt T [P o .
between log lengt 1" T8 L n e . iy '
and inster, the 1 0.3762824 - 0.3762824 2133. 12018
linear term - N ) o
Length’ Single curvature' from . .
ength | “straight line, the - 1 0. 0000109 - 0.0000109 *0.06179
" [ “quadratic term . _ . X e k :

: Error N'=-3=2"| 0.0003527 10.0001764 . | 1.00000 -
Total No—1=4 ] 0376640 |- . - - B
Rectilinear "rél\a‘tgbg' . C S C

‘between log. width. g . - o BN e
| ‘and inster, the - . 1 0. 3881116 s 0. 3881176 3114. 90830
-1 .- linear term ; n N :
ﬁ’}déh - -Single ciirvature from | R B . M -
. straight ‘line, the 1. 0. 0000463 0. 0000463 0. 37159
o quadratic term. ' . L . S - .
Error. . I'Nrlg=2] 0.0002491. |  0.0001246 ,  1.00000
Total N'=1=4 | 0388130 .. .- | . .~
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Table 8.

Theoretical len.)zth and Vwildt.h of head capsule in lafv:}e of ,the':‘com.mon

cabbage butterﬂy, Fierls rapae crucivora. BOISDUVAL, calculated i)y theNTok'unaga s
formula., The, equatlons of length and width are log {y/(68 0242-y)}=0. 274 ( t- 5) and

log {3/(70.7506-y)}=0.276 (¢ -

5) respectively. (1 unit=0, 067 mm. )

Dimention * | Inster C13(:llfll;t°‘i ' _le;?':)emnce (lllzf?';ie:(fe o? ‘éei;i%%:nzzt?ﬁ
‘ observed value _absolute value
1 | 50456 | - +0.804- |  +13.70
11 8.9072 ~0.0009 - 0.01 :
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o v 23.6252 | —0.6886 '~ 3.00 S o
s T 34.0121 0. 0000 £0.00 |
. 5.1621 +0.6629 +11.38
I 9.1534 | - +0.1591 + L7,
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v 24.4984 —0.9295 -394 |-
V- 353753 | | | %0.0000 £ 0.00
. o : /. i
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BNE 2 ROTEANTHAN X BBEUL L 5T
Hho bOEbIHRMOKROL S RIR LTIz
Bliss® 20 EBRAOKIRORINT 4 By ie

'NﬁﬁQVﬁkxthﬂmoﬁuﬂwmmLf.ﬂﬁ‘

mezm-rm» FDOT LEDLHHIMHTH
b LiLiEVe Thbb 2 ORI T LT o8
T 2 KBTI H AT HIMER E $ic L7 Lo

NEL 2 Amﬁmorﬁﬂu&awbunv ‘
(ifi) @ROKs KD (2H4ax Bombyx
CmoFi L. ghMioBis L1t Y-suture stem DR X

DORIsERYIIT Robertson 2 J;o'fwg] IR ED

BTN OIRYEA L, DFD X 5 f;%
. Eﬁi\.’c&zf}f Lo ‘?‘7‘;13‘6

K log

=K (-
M.V.—y K(t» )

T SORTHLID M. V. (TG H T
D 27, Tu%%Oﬁ%L&L,yuﬁétDM“
i, K 2 Wb 2 ikoRIEIUR TS S, =0

umrwomng La. FHOLTHNEOTIVATS

5 t(i’f’CL— hq=a ﬁ'}djjl?}(ib‘—- h A4 'h’ Chlo
:mtplex Butler™, 729 v ¥ v v 4 ¥ Culeulio
" dentipes (Roelofs)® D, AT aARYD Ch'lonomus
dorsalis Meigen, 7 X % 9" &y Callosobrichus
chinens's L. W%, Ephestia cautella Walker®®» &0
YUz DT I E B HILT Do HEH DM = 1
RICA LTS & T2 ¥ DL CTH B

i & log =0.274 (¢ -5)

¥
68,0242y

= m\m & X 7T ST @2‘;}_ EHUIT -

ZORERNT: L0 SHT, & OWAE Dyar

793 Gaines and Campbell DX X b?t:ﬁﬁ'“&ﬂ'

OV ES3THS :
uhsoonmlmoﬁTLEMLfﬁnLrw.

2O Dyar ORAULS E<HTRESSDDE

5Chh, LI (1ey v e Fa vHROTIRORK
£i1, 39 Dyar ORVIEEKOLIICE (DT

EEDSEELDLTVLR, LR 2HOWAE
| DHBBREN I DT, L LIGRIVEIRIR

CRUET DETIUL, LD HEED S Ok v Ol

SEHEREFIS Dyar. XA ST I

S\ J: 5]-';*5H-L)1L700

LA PIOVEN L b & L LTOBITE B2,

YIRD ED0EoNRz VT, F T B LTI

binds ERIEMRRDILLRD S 2k a4
HAD A RF y # Terina nuda®® fp ¥ ol ch

'T*bmkéhrnf&ﬂﬁzaas ish~%)D

“and Megusar 97,
'?LmLffmiéutR:CTui

1¥i S hodromantis. btoculala Bu’m. R, F¥.3k
47 Blalella ger’mamca L., "% %7 ¥ Phraor- :
tes kumamotoensis Shiraki DX 573: b Sy I

35270 5 R OB ST SHT L Przibrum
Woodruff Lo N Yasumatsu- (o5

SleblihD
(5) swstmsE~oEm,
mmuﬂm*%ttf.mMD@{&$:kica-
' o 49



L &k

HRIZA LAY 5 L THBA > ]
”m§&¥$Lf&me&ﬁ SRS i T35 LER

wmﬁ‘?ﬁswﬁe

~

i, feX iy Campbell e Jamsh @ 7::2: g .
.féibli'mmmaa’*uobfﬁfm‘e r;imn %o &

AT 5Lt@m&yﬁﬂﬁL<ﬁ%L&Lx5a
Té% , BRI
bﬁf\<;td*bbfdeﬁLhutT&6r

¥ f_@}m» b—*Bi’fkéﬁOfdJm%ﬁ’éﬁ LcETs he

5DH5. Abl:‘:@%&ﬁ%ﬁf‘ﬂz AL otc/ub:bxco
fﬁ*ﬁ»bz)»:%%@*ca‘oao ’c/ veFavHhox 512,
HEMOHIEIE X 5 b DT, LERW
MR Th 5 % 7y b LRI OAS SRR

B [y e b2 Y3 2% 1 W s T H 2T

'*avu%wmeu)éeﬁfa EAERRE LR,

®§v%ﬁ&az%®mwae7xn%,ﬁér&6

S0 m»&‘a)u@m@mﬂﬁﬁ(i; 5 Lf Tt'fbtbbtbz LEETE T
PRI 2 2 roERC S bbb 0T .
Bo AVEHE b HUT ORI b AT HAMABES

/Ll_owctt. F7M0 o)iﬂf/‘l-é’%& L=\
A B

E DY) kg A LEDsHie -

AT X B

mwToBrm.numv&m»me§ﬁﬂmm“

wia U OIE & TR L Al L, S :
FRHET D e L bic, LRTRHIS Y, AR
orﬂﬂﬂéitfciﬁiﬁ:x)—cczwf%mﬁﬁﬂk&miﬁL
f»o : :

HHRLBLD 7 v 7 v C ST L:, =y Y
' EOYE -

(n'ﬂm.TEomemmu,oooniufm'

ﬂzﬂm_mx‘mmmuma v RO
TﬂT%%éhLlﬂ“’o%na—ﬂL,E//ﬂ

ﬁ#ommz‘a X Uﬁﬁ@ﬁwﬁi(iﬂ 1 z&l_ wfr_ b4

CChDe

(2) S{Ziizfﬂtﬁ-’%a 3, TR aﬁTféumn:ua L,

(,%//n%aﬁ@ﬁ%ﬁkﬁhﬁ%%z?%ab‘“-

AW (P Jo

(3) nmrmmm. f&l{éa b RAS] a i) By
XrorLyg, %omcmmtmttmm:mmm_
fﬁ*awbtv ST

“(4) ESZIEO'*'\JAcinPﬁS. uﬁ&t% Dyar o;S;L. :

= '—‘%l {HEG+20 '
- (5) EEMIOL YA, & ar*“iﬁuoﬂm_ R

ﬁﬁ*l-%x/v%a'mzm%: THLXS5 TR,

A SRET 5 az_;o<j:ﬁ~<©%1mfv :

ﬁtﬁfae az).“lﬂé*c&)a 50
VI Bl 3k, .
(1) Bllss,C I. (1940) Ann Ent. Soc.. Amer
: 721-7G6.
(2) Campbell F. L (1926;\) T Gen Physlol

'9433" - B
50 '

1;(5)

- (1938) Ann. Ent. Soc Amer. 31 oa7—o72 .

() '(1926)-Nachr. . Bl. dtsch, -

()

S an’
.

e

(3)

Dyar, I. G. (1590)- Psyche 5; 4)0-4 22
Games,J C. and F. L. Campl)ell (1935)-
" "Ann. Ent. Soc. Amer. 28 : 445-461,

F. H. and (C.F.. chderson-

(1)

Harris, .

Janische, "R..
’ Pﬂsch Dienst. 6 : 18"

ﬁﬂ»&ﬁﬁﬂﬂﬁ (1935)~ 5:72‘} 2L AR 123—128
Kato, M. (1935)-Sci. Rept: Tohoku Imp
. Univ., dth Ser Blology,lo 515-554.

“(8)

(10)

. 4.
A1) NS (1932)- R 5:1-1L
N (1‘.’.5_ Przﬂ)mm, H. and F.

" Arch. EntwickL Mech Organ 34 : 630-
- T4l
(13)
2.
Bl'f’i?iﬂﬁ (],939) BCEI%!K
40. .
mm{éﬂ(mzs) aﬁﬁﬁﬁ& 23:1-37.
ﬁii}(?ﬂﬁ%(l-ﬂs) DirF kst 40 220-237,
x%%A(w@FH$&m%ﬁﬁ&i%m3
HAL (R) I TR,
EFEA(1952)- 55 0 B 8759-62,
V3 {2 AR (1936)- R  Th# O : 322-328.
Woodruff, L. C (1‘)38) Iour Fxp ‘Zool.
oo 79 1 145-165.
- (21 Yasumatsu, K. (1946) I Dept
. Kyushu Imp. Univ. 8 : 1—579

) Résumé
In order to obtain some foundamental data on

(15)
(16)

-8y
(19)

Agr.

Campbell F.L. (19‘)61))—J Gen. Phy5101 '
IR R 74 :

’

'S rmumwum‘mmeﬂew - -
Megusar (191‘;) -

WHEMS (2932)- mm:m "M‘* 4: 100 11 '

ki&' 9:19-

test insect for blologlcal assay of msectxcxdes,. .

the wnter me1sured the . length and "width of

head capsules of. larvae of the common cxhlne{e

l)utterﬂy, Pieris’ rapae crucwora BOISDUVAL,

- which were obtained at the cabbage farm of

~

' ’stage Of the common- cablnge hutterﬂy

" Takatsuki cxty, and an’tlysed the results from

the statlstlcal pomt of view. Frequency poly-

. goncs of results of - mesnrements \verc able to
' d1v1de mto five’ peaks definitely as shown in fig..

LIt is clear that. there “are five instars in 11rv1l
lht.
range of lenQ’th and wxdth of he; ul capsule in

each mstar are shown in table 1. By this table,

~we ‘can know the instar of larvae of the

O
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common cabbage hutterffy captured from field. : Toklinagh'é’ formula as showh _in table 5-8.
In the writer’s results of - measurements, the The wrowth rate of length in head capsule are
Dy1r s law of insect grow th 1s more applicable - 'nearly equal to that of the width as .shown in

than the Gaines and C'lmphell\s formlxla or _ -fig 2.~ ~ ’

N

- On Electrolysis of »-BHC with the Cathode Controlled Potential and Determina-_
tion"of Small Amounts of Benzene in Aqueous Alcohol Solution. (Studies on
Agrlcultural Chemicals by the Polarographic. Method VII) Hiroshi FUKAMI,
Hiroshi Kimura, Minoru NAKALIMA (L'ﬂmntury of Agncultuml Chemlcmle, Kyaoto
Umversxty) Recelved Apr. 27, 1953, Bolyu-Kagaku 18, 51, 1953 (w1th anhsh résumé 50)
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