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Development of DDT Resistance in the Flt')ur peelle; Tribolium confusum Duv.

Osamu

MA'FI')A (Entomo]oglcal Laboratory, College of Agriculture, Kyoto University, Kyoto). Received -
* April 24, 1958, Botyu Kagaku, 23, €6, 1958, (with Enghsh résumé, 73)
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Table 1. Methods of succeeding generations of the control and the resistant strains
reared in  DDT-contained flour. These sirains started with a common ancestor.
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Fig. 1..Procedure of succeeding generations
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in the control and resistant strains.
( ) : No. of pupa put into the flour
P  : Pupae put into the flour
R : Removing adults from the flour
NG : To next generation .
E : Eggs put into the DDT -contained
flour for different concentrations -,
C : Counting survivors
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*. Table 2. Change of LD-50 and b values for DDT by food application on larvae, which
hatched from eggs, in successive generations afier the control strains were separated.’

Strain - Cil | Cr2 C13
Generation |LD-50| & |- 2% | LD-50| b LD-so| & | xe _
7 6.1 |7.20| (1) 1.33NH 7.6 |6.86|(2)11.29 H
8 6.6 |9.68 | (1) 1.08 NH : . : .
9 ' : 7.1 [7.18 | (1)14.51 H| 8.2 |7.63|(2) 0.74NH
10 6.4 [7.02|(2)2.62NH | 6.5 |6.84|(1)17.68 H| 7.0 |7.08| (1) 3.74NH
11 6.6 |7.26 | (2)4.46NH| 5.8 [6.22] (1) 3.60NH '
12 . .
13 - 7.0 |6.91] (1) 0.04NH
14 ‘ '
15 | , 4,7 | 4.80 | (1) 0.02NH
16 "6.4 |5.55|(2)1.82NH | 5.4 |4.52|(2) 3.05NH
17 5.5 |4.98 | (2) 4.37 NH ' 6.4 |4.38|(2) 3.25NH
Strain Cvl’ Cv2 Cv3
Generation. | LD-50| & -2 LD-5s0{ & x2. ‘LD-504} & xz
7 . 7.2 |5.90( (2)1.29NH | 6.0 {7.64 | (1) 2.30NH
8 4
9 . .
10 6.1 [6.63)(1)5.83 H| 5.4 |831|(1)0.74NH| 6.3 [7.15](2) 2.04NH
11 | 6.2 [550|(1)0.03NH| 6.6 {9.5](1)1.23NH
12 - 4.4 [4.69](2)2.12NH | - )
13 5.1 |5.97 | (2)4.37 NH : 5.8 |6.11 | (1)11.07 H
14 4.6 [8.20] (1)4.57 H : :
15 | 4.5 |412|(@1)7.47 H| 55 [820|(20.85NH| 6.9 |6.91|(Q) 7.96 H
16 ' | 5.5 [9.23](1)0.04NH| 6.4 |6.18( (1)25.60 H
17 51 /691 (2 1.78NH| 6.4 |89 (1)3.27 H '

( ) : No. of degrees of freedom
H : Data heterogeneous at 525 level

bbb, LTI REREE R L, T

HRATLIZER L DDT {UETOREEES § 0T,
OO DDT {t X 3FEFHE L. UlsdioT
L OHUILD-50 DA LAk, DDT %4t » Y
o S TUEU TR & TIHRAEID L, TDRH
WAL EDTASNIADTH A5, WKEL
HWTD DDT 2 X AFETRTIRIN.

BREBLUER
DDTégiﬁmx97u&?%RMﬁbt%%
CiHidR#6) TD LD-50, b i, H2HDX 512
120tz 6 kL & LD-50 ek kaZftidre <, i

MIEORIME WD b A 5N Tz, REOHTS
LOERMPTEXTEIz. Cil, Cv3 12 DDT izl

NH : Data not heterogeneous. at 5% level

T, CvlR§. b Dflico\TH5 &, Eit
{85 29 DD Rl 1. FEI S RRMA UIR#E Cv1,
Cv2, Cv3 (15 R i) TR 2MA %
U D TR X E 0D, 1T > RARE
LTzt (B8 1 Rk & R &) TikfAtr d b Offids
INE 22O TIN D, 1XEREETIR IHERNZ homogen-
eous [T 55, DDT EIHOER N33
DT EEZL SN DD, KEETIZ ZODTILD
Tvd. CHIZERBND inbreeding iz k-0 THEk
O vigor %53, TOKTUEHIEDERBA X2
SO TIREWVh EAbirs. ) o
. DDT % 1g b 5y 35kg0 107 &ip 2 U 5 L HO
FCRVAT U R/ TD LD-50, b Offiidf3 &
RS Y ChH 3. g b DDT i UTa 5 B
B DTETV S, LT DDT OREEHSERMZ Y .
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Development of LD-50 and & values for DDT by food app]icétion on larvae,

which hatched from eggs, for successive generations after the resistant strains had been
reared in the flour, in which DDT was uniformly contained. (I)

Strain A1l A12 -
Generation | LD-50| & x: LD-50| & o .
7 49 |5.08|(o.soNH | 12 [4.02|(@1272 B ( ):No. of degrees
8 . ’ ~ of freedom
] NH : Data not
9 7.3 [7.18|(2)6.91. H| 13.7 |4.38 | (3) 4.32NH heterogencous
10 8.1 |5.8](26.36 H " at 5% level
1 H : Data heterogeneous
12 . _ at 5% level
13 A 15.0 |3.87 | (3) 5.17NH
14 6.3 7.02| (1) 2.99NH | 11.0 |3.50 | (5) 9.24NH
15 7.6 |7.97 | (1) 1.15 NH '
16 8.8 |874|(1)1.55NH | 10.3 |3.71| (2) 1.41NH *
17 8.3 |7.14|(2)5.91NH | 10.2 |4.00{ (3) 6.90NH .
Strain Avl Av2 . Av3
Generation | LD-50( & X2 LD-50| & X2 LD-50| & X2
5 7.0 |3.22|(2)5.92NH| 87 |525|(1)2.65NH| 85 [4.30 | (2)0.67NH
6 A .
7 87 |4.19|(4)5.68NH| 67 |[4.30]|3)7.02NH| 10.3. [6.77 | (2) 1,12NH
8 ' . '
9 82 [6.04| (2)2.21 NH | 14.6 |6.87 | (2)5.0¢ NH
10 1.4 |4.51| (2)6.81 H . | 138 |4.76| (2)2.27NH
11 11.0 |5.71| (2)5.46 NH | 11.5 |5.02| (1) 4.3¢ NH :
12 .
13 10.3 | 4.85| (1) 0.49 NH .
14 13.0 | 3.37 | (3)3.68 NH , 12.1 {6.83 | (2)5.03 NH ..
15 ' 8.7 | 5.53 | (1) 0.16 NH ,
16 13.4 | 2.62 | (3)2.13NH | 10.8 |6.84 | (1)0.20 NH
17 12.7 |4.05| (3)2.83NH | 7.4 |7.06|(2)1.65NH | 12.8 |4.68|(2)0.91NH
Strain Bvl Bv2 Bv3
Generation | LD-50| & x2 LD-50| & x2 LD-50| & X2
5 11.4 |3.98)(2)7.17 H| 10.2 |2.63](2) 4.43NH | 12.3 |4.40 | (2) 6.57 H
6 14.1 |5.01 | (2) 5.03NH | 15.3 | 3.32| (3) 6.90NH | 13.9 |4.71| (3) 9.13 H
7 13.3 | 4.43 | (2)22.54 H| 15.6 |5.49| (1) 0.85NH | 17.1 |4.71| (3) 5.58NH
8 13.9 |5.01|(3) 7.50NH | 16.8 |3.95| (3) 6.12NH | 16.0 [5.90 | (3) 8.09 H,
9 17.4 | 612 (21560 H| 22.2 | 508 (1) 2.83NH | 20.7 |5.09 | (3) 6.30NH
10 16.8 | 5.14 | (2) L49NH | 19.6 [4.81 | (1) 2.91NH | 22.7 [5.97 | (2) 1.11NH
11
13 19.3 [5.26|(3) 0.85NH | 21.0 |5.16 | (1) 6.93 H| 26.1 |5.31] (1) 0.23NH
. 35.0 | 5.02 | (1) 267NH | 24.1 |4.05 | (3)13.85NH | 26.0-[5.16 | (1)13.30 H
15 27.0 |4.84 | (2)37.52 H| 18.9 [5.76 | (2)36.14 H| 24.4 |4.80 | (3) L18NH

71



Bom o® ¥ om 2B AT

Table 4,

Development of LD-50 and & values for DDT by food application on' larvae,

which hatched from eggs, for successive generations after the resistant strains had been
reared in the f]our, in Whlch DDT was uniformly contained. (II) . -

strain ‘D1 ' » ' D2 D3
Generation | LD-50| & x2 | LD-50| - & x2 LD-so| & | vae
5 26.1 |2.96 | (3)0.15 NH 16.7 |2.87 | (3)13.100 H
-6 4.2 |4.72| (1)0.03NH | [
7 ©29.8 13.74|(2)6.61 H| 266 |3.45|(3)21.71 H | 18.7 |2.93| (2)22.20 H
8 35.3,2.99 |'(3)22.45 H| : . 23.7 | 4.30 | (8) 5.85NH
9. 56.7 | 4.30 | (2) 5.37 NH | 43.3 |3.83 | (2) 2.69NH | 52.9 |4.31| (3) 2.05NH
10 ’ : 64.5 [3.39| (5)IL.35NH | . o
11 46.2 |4.69|(4)26.94 H | 52.6 |4,86| (4)24.51 H
Strain D4 D5
Generation | LD-50] 5 2 LD-50| & ‘ X2 ( ) : No. of degrees
- : of freedom
5 | 10.3 |3.97|(2)48.16 H| 155 |4.06|(6).0.19NH  Npi. Data not
6 _ h ’ _heterogeneous
7 13.9 |3.50 | (2)19.39 - H , at 52 level
8 21.2 |3.73| (3) 4.00NH | 32.5 |3.87|(2)13.01 H H : Data heterogeneous
9 2.1 |4.10| (3)1L11 H| 27.0 |2.88|(3) 5.19NH - 8t 5% level.
10 36.2 |4.83 | (4) 7.74NH v _
11 22.4 |3.54|(2) 8.97NH | 38.0 |3.63|(2) 1.48NH
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Table 5. Duration of developmental period and width of thorax
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o H, iEHH%%E Bvl, Bv2,

Bv3 Tia 81RED § D TH
in the control and the resistant strains, represented in mean. 5. FbR 104 % 30g D
Duration of Width of AV rUB TR R,
Strain developmental t_lllorax LD-50 COIRMDFEIN L 150 % HE
period . 8.5cmZE X 1.5ecm DR b
gu 34.1 days 1.047 mm 6.4y/g YMizANIz 20g D * Y &
12 34.0 1. 044 6.5 - 200 )
The control | ¢3 34.7 0991 7.0 ZBIOmA 2000 oA,
. Cv1 33.7 1.078 6.1 3 I 30°, DY % i € 65—75
strains | Cv2 35.1 1.030 5.4 ZDREFHD FTHE L.
Cv3 32.6 1.033 6.3 T4 BEHTIME LT BIREK
The 4r“esistant gvl gg,g ig&z)é lgg S
A | Bv2 . . 16. L% st Uz, Fi: '
strains Bv3 34:1 1.034 116.0 SEOMZEHR L. %189
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Résumé

. Development of DDT resiséancc in the flour

bzetle, Tribolium confusum Dvv., was examined.

Several strains were .separated from a common

ancestor with genetic heterogeneity, which was
collectad in \Vakayama Prefecture and had been
reared-in the flour contained DDT uniformly for
successive generations by the different procedures
as shown in Table 1..DDT susceptibility was tested
as follows : 200 eggs were put into 20 gms of
the DDT-contained flour for several concentra-

tions and survivors were counted when some

" adults began to emerge, and LD-50 and slope of

log dosage-probit line—b value—were calculated,
applying Abbott’s correction to the mortalities in
ecach concentration.

(1) The DDT resistant strains became from two
to eight times resistant to DDT, compared with
the control strains when measured by LD-50.
DDT resistance dev_elobed to higher level in the
highly selected strains in proportion to. DDT
concentrations of flour.

(3 When these insects were reared in the flour
concentration of DDT for

successive generations, DDT resistance increased
] _ \

3
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till about tenth or fifteenth gencrations, .and did
not increase after that time, When the increase of
DDT resistance attained to equilibrium, estimated
valué of larval

flour was very low below 10 percent. It was

. considered that 'the treatment by sublethal dose -

showed no effect on the deve]opment of .DDT
resistance, .
(3) There appea}ed significant differences in
LD-50 a..n.d' b value between the strains reared

for successive generations by common procedures.

_These

mortality in DDT-contained

-differences " reveal - those of potential -

resistance on insecticide resistance.

‘(4) As this beetles became resistant to DDT, b

valves decreased in every strains. There was
recognized no clear' compection .between genetic

heterogeneity and variation of DDT susceptibility.

(6) Morphological abd ecological charactors— -
‘width of thorax and duration of developmental

period—were significantly different aix;ong'the
strains, but these did not depend on DDT

. resistance.

-, Sxa_bx'lity ‘of ‘Methyl Parathion Dust Formﬁlatiqns and the Effect of Stabilizers on the

Insecticidal Activity. Studies on Organophosphorus Insecticides. IV

‘Seizo MATSUMOTO,

" Tatsuo OKUno, and Ichiro Hoxpa, (Fuji Chemical _Industria] Co., Ltd.) Reccived April 20,
1958. Boty@-Kaga_ku, 23, 74, 1958 (with English résumé, 80) '
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