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! The levels: 6f .'resistance of the  original - strain,, show the same resjstance as the ‘parental
resistant strains, parental special:strains and . lines but that the level of resistance of the F:
- their.Fy hybrids are.given in. I‘igure'2;, which | flies is significantly lower than that of the F; ‘
indicates an incomplete dominancy of thenicotine | . or parental:lines... o

. lresistance; .0 - oL L : Cowy © Qn.the contrary, when the present rc51stant

To obtain the precise locus for the dominant~ - s_tralns, Hikone-R and -NS-R, : were rec:pro-
resistant gene on the third chromosome, the. .cally: crossed with: each -other;the F1 and Fg
following lnckcrosses {ve}e carried out : . hybrids showed no ‘signiﬁcant change in level

-+ Cross C. F,AQ >< bw, st 536—-’1“"/ : of resistance to nicotine as compared with the

Cross ‘]5. I‘,BQ x bw, st ssa——»ra s parental strains, except a. slight decrease in

. resistance was demonstrated at high dosages in
the case of the Fj.hybrids, produced by, the
. cross-between the. Hikone-R. females and the

When the F 1 females are. backecrossed to sus-
cept ‘ble mutant males, the recombmatlon between
thesc mutant and resistant  loci occurs by

“« NS-R males. -Cross : :
Crossmg-over within ‘the t‘urd chromosome. ) ales.’ These crosses are.as follows :

lherefore, from the ratios of the number ‘of . CressE. Hlkone Rg x NS-Rg—+F1—Fz -
recombmants ‘such as st ‘and ss Fa flies, 1t 1s ; CYOSS "F. NS-Rg-x- Hlkone R 6—’F1—'T"
p0551b1e to calculate the locus for the re51stant . Fi igure 3 shows thé re51stance levels of the
gene. . - . : parental strams, Fyand Fe hybnds.

The results of these) backcrosses shown in ' - Actual numbers of the Fy and Fe hybrlds are
Table 1 mdlcate that the dommant resistant ngen in Table 2and 3 respectxvely. The differ-
genes ‘of Hikone-R and NS- R’ strains are ence between the numbers of" the Fy males and
;located at 3-49 and 3-50 loci respectlvely, namely, females which emerged from the 1000- .1000 ppm
shghtly to the rxght of . the splndle fiber ni'eqtine containing media indicates'thé presence
athchment (3 -47), on the lmkage map. ’ “of some, dominant and ‘recessive genes on the X

However, as there is no sxgmflcant dlfference clzfomqsome of NS-R strain, while no impor-
between these resistant loci, it is*more plau- - tant effect 6f the X chromosome’ of Hikone-R
sible to assume the‘same locus or -similar . "stmin‘h;is‘b’een'rep'orted in a' previous paper.
mechanism for both _resistant genes than to do - Except for these slight disparities, it should
another locus or dlfferent mechanism’ for each . ‘be noted that ‘in spltc of dl_fferences of gene-
=resxstant gene, --i: 5 T U TH o) " alogy ‘there are many sumlarltles in the gene-

" King® has: demonstrated that the. F, hybnds ‘tical " make-up of the resistance to nicotine
‘between ‘two DDT. resiststant. lines, . which between these Japanese resistant strains.

-developed’ independently. from the same wild o N

Vurmhou in the Rcsxstunce of Rice Stem Borer to Insecticides. I. Variation and Difference
in the Resnstancc to. l’nrntlnon in the Pupal Stage 'of - Artificially’' Reared and
Fie¢ld- Collecled Populahous hozaburo Ozaxr (Division of Entomology,. Nat. Inst.
Agric. 'Sci., lehxga}nra, lokyo) Recexved ]uly 27, 1956. Botyu-Kagaku 21, 76~80, 1956,
" (with English résumé, 80)
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“Table 1.
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Ja_ﬁx4%¢®$Nmﬁ#7mT®a ERNIS
mmbtoﬁfmﬂmM®L&A&K NALFOD
AIMﬁM%%#A?éﬂme,%DmﬁmaMﬁ
m{matm; LT mﬂmmmm;} LUTind, —%
KRﬂﬁdI&%ﬁTAI&KﬁF?&t,MFWﬁ
mmmmxmgmmﬁﬁmwﬂ@mwmw«13b<
BT M, ThiR

s b OEEL GNE DT, ATMTFIMKE M

Witk & TRIFICH T BRI E ORISR S5 h
2H oM UDRNU T REN D S0 -

%CTAU%ﬁPAIﬁuﬁfmﬁbf HALF
vtﬂ%fﬁ*bT H A A F SIDONTHTT ST

BFNIFL T RE TR U, T

E DT R T 5o B R CORREBIT5 kDI,
mmwammd»MoLEﬁ%&MiiUmﬁm@L
JF_hSF&HtC’QJﬁéiéTZ’ °
RRHBLAE

=92 4 59 AT HINEN 1 2e
REMIHURTH Do BANCIX 200cc & 800 cc D

"EfM7 523 %0, 300cc Zf7 5 R T
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Composmon of synthetic diet used
for rearing rice stem'borer. M'ztermls used
for: e'lr:h 200 cc Ehlenmeyer flask.

Water 40 cc -

" Agar 0.75 gr

~ Cellulose 0.75
Glucose .0
Sucrose 0.4

- Casein ' 1.5
Cholesterol 0.02 -

- Minerals 0.25
Yeast 1.0

. Raw rice plant chops 20.0

| INBOMTNLT 5 A TIWTEBIRAL, TOM . .
IHIC 240N X icd0
WEDIRMICIERS -

e 2V HTA0 SHNEHL;
’}h"dm 2Lz TAUTHNIG
ﬁt%&*%%ﬁ%mﬂlwmﬂﬁm?aﬁﬂ&ﬁb

128, 175229 b30~505BR DI TIRBE IR -
THEDOLRDN 7 2T D, BIPHRILIz7 52
TEME 28°C DT BTN TR IEFICMR B, ¢ ,
DFETTHIED ETMTT LIS, T OSdbTicy

BN T AT b AN

T3 2ahBIUHLT e 97 Tl i OHiiBA
ITH 6, M 25°C, WIRBANKY 7022 DIENL B
THNE S, A6l ~4 AQOMKRIER U,
DA U 7o IS KT 1 1054F 28 1 WL 35 3 71T VIR
FMIRMTEDREL D I LI b DT 5o WOH
H3BNBSZTH D1, YROMEHEIER &b T
IV Yiu 4 A BB o I U, AT
MkERRICERBAN TG, Wl~3HHD
MAEBUER Utco i3 8 BEMERIIT U, HERNTIC
“ZnEn 60 MKOKIRILE Ui, ,
BT B E ORI IIFNED9. 822D = 57
Jl//\79"73'/7?7't }~f0004 0.02, 0.01, 0.004
&UOOM%KM&b,gau/U//TIMWKW
"FGD 2 5T 0,00 ce SUARF 0.002 cc ST LIz,

C RTIMKIREI2em D b~ it 10~156 PUATOA

-, 25°C FERMNICRE,  RUSHE IS8
TRk & RIUEMAS ez

X EHHER

1) ZARAFOOANIAERM, a4 F D
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SB35 28, ATHRAOASBURIERCIHEL, kUi
MERIUIEEIB Lize U LY DRE DEI{LRIZ 7 5
A Al TELNANARUL TV WEL£T AT
5°ﬁ&1/ﬁAmmA?,%mmﬁ.ﬁw$&0m
DOPHRM 2T TR 2 ZDTEH TH DI,
e guT kB &, PHHMINIZ2TA~32AT, ¥
52 afICOLMNEHE bAS {EhDl, L LI
[ & MOVIIRTIZ 7 7 2 I TELLBTIL, I
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Table 2.

shown in table 1.

Variation among rearing flasks in the average larval duration, rate of pupation
- and average body weight of artificially reared rice stem borer. The diet was as

Number of

Capacity Number of Average larval ! .
of matured Sex " duration in - pupae Rate of Average body
flask larvae . day obtained | pupation weightjin mg

. F. 29.0 6 : , © 10L3

1 M. 20.0 - 3 64.37 75.0

F. 28.0 2 - 88.0

17 M. 927.0 10 70.6 66. 6

F. 27.8 8 75.0

: 21 .M. 283 8 59.3 53.3

200 ce ' F 38.0 6

' - . 38. 66.3

35 M. 34,0 3 2.7 41.0

' F. 28.3 - ' 922 ; 6G. 4

48 M. 281 11 68.8 619

F.'| - 29.8 ! o 77.8

48 M. 28.3 18 45.8 60.8

- | F. 32,0 Ty 87.3

12 M. 20.3 3 100.0 70.0

o1 F. 31.0 2 _ _ —

2 M. 28,0 2 19.0 64.0

' CF. | . 30.2 9 ' ' 82.8

20 M| 2904 8 . o4 58.3

300 cc F 2.8 15 86.0

. AN . . 9 . .

30 M. 29.6 18 94.3 63, 4

F. 29,3 16 91.9

40 M. 28.9 18 8.0 ¢ 55.0

F. 29.1 17 ' 72.9

52 M. T ST 50.9

DHIEHUTING bDEREL SR, -

2) BEEOBIEZOTE RiIATMTHAR

" EPPIHRUNUARE OPEIRITE T DRSS 5 &
MWLM TMY TDH %o ’
M3k s &, ATMTIAAREOSERITII RS

FUATHT AT, SETIR134%, HETIRL I12MHCEL

720 CAUTALEHEOEDSRIMICRAE b EhTH

Table 3.

and field-collected populations.

Average and variability of pupal body
weight of rice.stem borer of artificially reared

1CEERUTNS DEMRING, TR
HEHE NS & ATITATED S b/ Sho 1, it
ATLEFRADOEHRILN 7 5 2 2l TFH UL s
5T ERIRIGLICY, FHAKTIOERBZNE kIR
KRENWT LIHKDIBRTH B, '

3) TFARSFAVICHTBIBERA KLBUIH
7_2;;'5'1.9’- WS FE 0D tQpical application 27>,
ALER U T EROTY « AIEMAZ i
it GIENR 2N TS &, 40D
MhThdo BISILIRDIENRIXTF

Population ‘ Sex

Average body | Standard}] Coefficient of
weight in mg |deviation| variability

HNEURETIZ 0 Thotehs, ATHTH
AT T I3D328. 622, #EA310.022Tdh D

Artificially| F: %&g %§4 -1%%% 1:DT, M4BTI AT DE
reared | M. : A 16.55 S 406 AL BT X 0D BE SR % A T
" Field- F. 62.09 12.29 -+ 19.82 Abbot ORITEHOT -{l1% T
collected | M| 5294 1009 | - 20,96, X of DAL IO THELRME R U
o

N

78
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Table 4. Pupal mortality of rice stem borer of arti-
ficially reared and field-collected populations
by the topical application of ethyl parathion.

POES ML 031%, HETL 60T
J)O 7-:0 C- 1 HC J: 7.) C‘; [} illljﬂlla f’Hﬂ'(DJ'-
F T FF T DRG0

Concentration of acetone solution of X DHEDTIBK E b DIc WA Do
Population Sex gﬂ;}gin}::)xrnthlon applied topically (in B ToIGHFE DRI o & 5022 RFEM it
' 0.002 | 0.00¢ | 0.0L | 0.02 T 0.04 OEHLEE 3 T AN AR S
CArtificially | F. | — | 16.7 | 66.8 | 57.2 | 86.7 BOTKREL, HTRIIHDI &
reared | M. 0 32.1 | 835 | 8).4 |100.0 SOTNOMETE S et L big
Field- F.| 150 | 182 | 43.3 | 7L4 |100.0 DL, ALHLPEDEIME & 5072 TE

" collected | M. | 27.0 | 59.0 | 85.3 | 96. - SKREDEHEILE § B DS DK XD D1,

Table 5. ’Dosage~mortality regression

ethyl parathion of rice stem borer pupae of artificially

reared and field-collected populations.

equations for

Z =
_ = A4 F 02 NIEEIS TS
B &, PYFIMOAT{LH & SOSLLIAT

Regression equation Chi 772 :l{Uf%b< EMUIL, T
Population |Sex Q_f:b(x_,—() square | 2| Fr ORI S HDNN L BTIE T D, U
: H UA AT AR DS AT 12 B4

- Artificially| F.| Y-5.180=1.644 (X-1.119) | 4.624 |2/ 0.093 : )
™ reared | M, Yng=&H8&G&%£ 4,257 |1] 0,028 MUAREE HIRK, HKIROLZIDFULIE
— YL oTio1. 998 (<0.07 | 301 |3| 0.2 INXDoir, AL JE (1933) 137

Field~ O -4, =1, AU, 3 . O 3 . L . s . g

collected | M.| Y-5.208=2.372 (X-0.660) | 0.176 [2| 0,916 X%V v 4 v OUHOZMNE BHCIT
3¢ DPBIEDIL S b & DY 2 I

W4 O Bli s (1935) OBETEDT
FEER S Probit iT, TUERWEMNTEIRLT, T8L
—FEREFIE R 2 EHETL, BIUMID C OLERTH S
AHEHERRUIZEL A, WBHIHTRT & 5 eI
fdohic, , ‘

MoKk B &, AIfEﬂffWMﬁ@ﬁﬁ@ﬂl’iﬁg—ﬁEm
REAHERU IR & I O T—BL TS
CEEBZ BN, T OB —FEAEREIRITIR IS
W S N ERE DI T L —H LTI

135 FOTR LI By —FEREIIT IR 6 AR - £
R AU 1T ETNT, = bt 4 Fo DD F v
75 F A RS HIEF e RO ERD, 35
125022 BFEIIE 30 & 0842 BFERs 2 ST U, Zhuz
1524 b OMLIIIRLE L T 15T LHiY b D502238 J; 0684
26 JFEIRIL, 5026 BFLIRIADEHERZERRD B &, Y
6RDOMbITIz 5,

M6 FaT kB &, 602138425 BFLARLLIIMEHE VST
NS IS AREL b & AR A X L, 602

~, HETIRATHOL ISR & { 235 EHLItEDI 61X
hSRELD, MTIRCHEVDMRIRTERY

L TOZ A, WO & Rhli s 53k & DI

R REERIIC T B &, DRI D IABIDZ SUE I HEHE )
DU HIE DFUERLEATTD 6 DEHA Do Tl
DEYREICUEA T 2 [dug, OB TESIE
FHg—ip O EMBTE U, TDATLMTIMIATIOX
5 RKMOZETA/D X Dbl & UTIFOM

AL D—FEENTOS L DEHA 6L,

— 2 F NS FF AT DN TN A HES

3 AT RATIO BEFAMIATEL bR 3V, T

DEFULFIHIRRAE ORI & 20U & § 75 5 KD
FicitN$ 3 & 5 icitbird, Phillips - Swingle
(1940) (34 FEONIYTTS MA THEITUIL 7 4 =
HOAGYMDe F 2 L b= aF el dT BN
BESDY B ERHS UTeMIATEL b & ¥ L A &L TV
205, =AA1FoOMGE LN ERDRIRETRL
1EWVWR Do .

Table 6. Lethal doscs of ethyl parathion to the pupae of rice stem horer of artificially -

reared and ficld-collected populations.. .

. Standard Lethal dose per pupae in ug A Standard error
Population Sex deviation LD-50 . LD-81 of LD-50
cee e F. 0.608 0.2018 0.8156 © 0.02498
Artificially reared - 0.315 0.1094 0.2474 0. 0318
. F. 0.501 0.1941 0.6152 0.02318
Field-collected | pp° 0. 422 0. 0685 0. 1811 0. 02262
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Table 7. Lethal dose of ef};yl parathion
per unit pupal weight.

er | LD-50 in pg | Relative
population | Sex per 100mg resistance
Artificially | - F. 0.243 0.78
rcared | M. 0,184 1.42
IFField- F, - 0,313 “LO .
collected | M, 0.130 1.0
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.i Résumé
This study was carried -out.'to_evaluate the
rice stem borer' reared on synthetic diet as
material’ for  insecticide -testirig. The larvae
were reared on the synthetic diet the compo-~

_sition of which is shown in table 1, and the
_pupae obtain'ed from these larvae were examined
_in the variation of body weight, rate of pupa-
,tion and the resistance to ethyl parathion,

together w1th those pupde obtamed from larvae

collected from infested rice straw. The resis-

‘tance to ethyl parathion was studied by deter-

mining the lethal dose by applying topically
the acetone solutlon of ‘ethyl" parathwn of

different concentrations to individual. pupa.

As the result, the: art1f1c1ally reared popu-

- lation showed a 'conside.rably large deviation

in the average wexght and the rate of pup'ltlon
among flasks used for rearing - (sce table 2),
but the’ variability in the weight of this whole
‘population is smaller than that of the ficld-
collected population. On an average, the pupa
of artificially reared population is - heavier
‘than that .of the field-population.

‘»Tht:: artificially reared population was mpre

_ resistant to parathion than field population as
s indicated by the value of LD-50 and LD-84
“(sée table G),
.. weight of pupae was small in female of arti-

but the lethal dose ‘per ' unit
ficially rgared population, and-:in male of.
field-collected population (see table 7). This
seems to suggbst that ‘the female qf_ artificially
reared popuration is still physiologically weak.



