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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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Table 1 Relation between stability and temperature of methyl parathlon

dust formulations, prepared by various mineral carriers and stabilizers.

. 30 Days storage
Exp. Mineral Additives Injtia] | Room temp ° o
! . pKa concent-| - (av.15°) 30 40
No carriers (Stabi]izers) ration [Concent-|Decompo-[Concent-|Decompo-/Concent-(Decumpo-
ration sition ration sitjon ration sition
2| % 2% % 2% 2% A4
53.3>(DAB) — T
1 Clay none |L5C(BAD) 1.50 | 1.50 | o0 | 1.03| 3.3 | 0.83 | 44.7
0.7 o .
3.3>(DAB) ' )
2 | Clay+Talc 1522 none 1 5>0(’I73AD) 1.50 1.50 0 .16 | 22.7 | 1.05-| 30.0
o - [.3>(DAB) . - ]
3 |Clay+Kieselght|  1one 55(BAD)| 150 | 149 | 20 | 1.09 | 27.3 |'0.97 | 3.3
4 Clay PAE 0.7% |23. O(DAB) 150 | 1,50 | 0 [150| 0 | L4720
5 |ClaytKieselguht| pAT 0.7 |<3.0DAB)| 150 | 1.48| 13 [136| 9.4 | 131 129
. PAE 0.5% ‘ '
6 Clay+Talc 1525 Fattyoa(éxd ~3.0(DAB)] 1.50 | 1.50 0 1.46 2.7 1.38 8.0
% ‘ . -
PAE 0.5% , ; :
7 | Clay+XKieselguhr| Farry acid {~3.0(DAB)| 1.50.| 1.50 0 1.47 2.0 | 1.37 8.7
1524 0.525 : .
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Fig.1 Stalility of methyl parathion dust

formulations with clay, clay plus tale, clay
plus kieselguhr and stabilizers, at room temp
av. 15°, 30°, 40°. Storage term : 30 days
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Decomposxtxon of methyl parathlon dust formulatlons, manufactured by pilot plant. ‘
.‘ Miﬁeral Additives Storage. Initial ?0 Days storagel 80 Days storage [130 Days storage
. ;:arriers (Stabilizers) temperature {concentration C(::tci?rl:- De;ﬂrirc:ﬁo- C::ﬂ?::t- Des:i‘z)irgg o U‘::tcigrﬁp Dici(t)i’gg o
. : : °C %\ % % %, % . % %
Clay+Talc(25%) none room temp*|. 1.60 - .48 | 7.5 — —
7 4 o none 40 1. 60 1.35 ] .15.6 —_ —
v v - [PAE#= 0.7%|room temp*| 160 157 19 | — —
v 7 PAE** 0.7% 40 1.60 145 | 9.4 | — —_
" Clay nome  |room temp*|  1.57 .53 2.6 |151| 39 | 148 58
s , mome 40 157 | 0.98 | 37.3 | —. - | =
-0 PAE#*% 0,7%|room temp#* 157 1.57 | .0 1.56 0 1.57 0
¢ . [PAE#% 0.795] 40 |- 1.57 1.54 [ 1.9 {150 | 4.5 —
) ) PAE** 0,5% ) TN :
Clay+Tale(2525) | *+Fatty acid 40 1.58 1. 46 7.6 — _— —_
: . 0.52|
% room temp. =average temperature of 13d days' storage. '15°
.*% PAE=polyoxyethylene alkyl ether. CH3(CH.);;O(CH:0)¢H
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Table 3.

with stabilizers, polyoxylethylene alkyl ether (6 mol, 15mol),

Bt B O¥ m 28 #-T

Surface acidity and decomposition rate of inethyl parathion dust formulations,
polyoxyethylene dialkyl
phenyl ether, polyoxyethylene octyl phenyl ether (6mo!, 12mol), and fatty acid.
Storage condition : 40° one month

: 'Technical - : -
Sl e
thion ) % ration 25| sition 22
1 1.7 | Clay 98.3% rone oy giggﬁg{ 161 1.00 37.0
2 17 Clay 97.626 | PAE(6mol) 0.7% 1~.g(<D(£§)D) 161 | 156 31
X | Clay 97.6% | PAEGSmol) 0.725 Z35SFAY) | 161 | 157 2.5
4| 17 | Clay97.6% |PDAPE(3moD 0.7%| 32 npy ) | 161 | 1.58 19
5| 17 | Clayor.6% |PAPE(6mol) 0.724 L3788 | 161 | 153 5.0
6 1.7 | Clay 97.69% | PAPE(12mol)0.7% };_ng(E{})D) 161 1.56 3.1
7| 17 | Cly9.6% |Fauyacid 0.7%353BAD)| 161 | 115 | 286
8 | 17 | Talc98.3% none LRBAD 1el | 136 | 161
9| 17 | Tale97.6% |PAEGmol) 0.7%| 3 3J(DABI| L45 | 117 | 103
10 | 17 | Tale95.7% |Famyacid 3.0% 33S(BAPI| 162 | 146 9.9
11 17 | Talcor.sz | phAbCmob 0-0% 1A | e 1.52 5.6
o | ar [CETEER EG  1ED e| rw | a
| ar [T R 0 ST | e | 1w | ae
| ur (O PR G5 LS AT G | e |
5| o [t BRI e BT i | 1w | a0
| ar [ B B LS R o | 1 | s
w | 17 |ClETaols®) paremel) 0.7 32 ARy | L6 | 156 3.1
1 | 17 |Gyl %D APE(13mo075| 325 ARy ) | 161 | 150 6.8
19 | 17, |(ClaydTae15%) $3BA | ver | 116 | 20
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Table 4 Relation of cumulative paralysation rate .to time in minute in the circumstance
of stabilized methy! parathion dust formulations contact of larvae of rice stem borer.

Exp. No. 1.\10. of ' : . Time
. ' Insects 30min | tOmin | 9Omin | 120min | 150min | 180min | 300min

1 58 "0 52 | 25.9 60.3 | — 98.3 |

2 59 0 | 20.3 66.1 88.1 - 100. 0

3 60 0 10.0 40.0 | 767 - 100. 0

4 60 0 23.3 75.0 91.7 — | 100.0

5 '60 0 1.7 .|. 483 | 8.3 | ~— 100.0

6 60 0 13.3..7 65.0 86.7 —, 100. 0

7 56 0 10.7 53.6 80. 4 - 100.0

8 59 0 28.8 81.4 96.6 1000 | — | —
9 56 0 5.4 28.6 | 661 83.9 — | 100.0
10 . 60 0 18.3 58.3 85.0 96.7 — .| 1000
1 " 60 0 20.0 60.0 90.0 100.0 - | -
12 - 60 0 5.0 . 53.3 9.0 | — 100. 0

13 57 0 3.5 45.6 8.5 | — 100. 0

14 60 0 1.7 35.0 81.7 — 100.0

15 60 0 10.0 60.0 93.3 - 100.0

16 60 0 11.7 65.0 95.0 | — 100. 0

17 59 0 1.7 50.8 .| 86.5 — 100. 0

18 60 0 13.3 58.3 '88.3 — 100.0

19 60 0 8.3 38.4 76.7 — 100.0

Table 5.  Relation of cumulative lethal rate to time in hour in the circumstance - of
stabilized methyl parathion dust formulations contact of larvae of rice stem borer.

Exp.|No. of| - ) o Time ¢h) _
No. | insects 55T 25 132 740 | 50 | 63 | 80 | 100 | 126 | 158 | 200 | 21 (L)
1 58 0 | .7] 34| 6.9 13.8| 31.0| 50.0| 77.6 | 91.4| 96.5|100.0| —
2| 59 0 | 1.7{ 84 51| 68| 27.1| 47.5! 79.7| 89.8| 96.6[100.0| —
3! 6 | o o} 33| 83| 26.7| 35.0| 56.7| 8.0| 95.0| 98.3|100.0| —
4| 60 0| ol 17| 83| 83| 200| 40.0| 75.0| 90.0| 950 90.3| 100.0
5 60 0 0| 50| 83| 23.3|.36.7| 50.0! 88.3(100.0| — |+ — | — .
6 | 60 0| o} o | 33| 100 20.0| 40.0( 75.0| 90.0| 95.0| 98.3| 100.0
7| 56 0| o| 18| 86| 14.3| 30.3| 57.1| 83.9| 98.2|100.0| — —
8| 7 | 29| 7.1{157|18.6| 37.1| 6L4| 78.6| 95.7| 98.6|100.0 | — | —
9| 6 | 81| 62]12.3]24.6| 40.0| 55.4| 70.8| 86.2| 92.3| 96.9| 98.5| 100.0
10| 70 | 29| 86[10.0]{186| 28.6| 42.9| 65.7| 78.6 | 94.3| 98.6 |100.0| —
11 | 70 | 43| 86|12.9(24.3| 40.0| 54.3| 75.7| 9L4| €5.7| 9.6 |100.0| —
12| 60 | — | — | — | 33| 50| 167 35.0| 683 8.7] 983 |100.0| —
13| 6 | — | — | — | 33| 67| 183]| 35.0| 75.0| 95.0{100.0| — —_
14| 60 | — | — | — | 33| 83| 250 46.7] 8.7 |1000] — | — | —
15 | 59 — | — | = | — | 34| 183 37.3 76.3| 89.8| 96.6 {100.0| —
16| 60 | — | — | — | 50| 10.0| 26.7| 45.0| 76.7| 95.0|100.0| ~— —
17 | 9 | — | — | —=7| —| 17| 17| 26.7| 6L.7| 8.0 95.0| 98.3| 100.0
18| 60 |'— | — | — | 50| 10.0]| 23.3| 43.3| 65.0| 90.0| 98.3100.0| —
19| 60 | — |~ — | 17| 50| 20.0| 4.7| 71.7| 89.8| 98.3|100.0| —
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Table 6.

Bodt R % m 2B -1

Characteristics of the regression equation (T—Yk)c on the results shown in table 4.
Bap | Femresion [ Stadarl Log smedfn [0 mellan | Wy | St T \fogan | Eifocive
‘No. b P (Ifg-lgm (Lt(l)TSS) (t:nr?t?) (?nrgf) ' lequivalent [equivalent
1| 7.5 0.1323 | 20202 | 22460 | 106.9 176.2 — -

2 7.110 0. 1406 1.8987 2.1301 .79.2 134.9 1.350 1.306

3 7.363 | '0.1358 Lo737 | 2.1971 91.1 157.4 1.136 | 1.119

4 7.450 0.1342 1. 8745 2.0952 74.9 124.6 1.427 1.414

5 7.550 - 0.1320 1.9490 2.1669 88.9 . 146.9 1.202 1.199

6 7.661 0.1305 1.9162 ©2.1309 82.5 135.2- ‘ 1. 296 1.303

7 7.3714 0. 1356 1.9476 2.1707 88.6 148.1 1.207 ©1.190

8 8.297 0. 1205 1. 8473 2.0456 70.4 111.1 - —

9 6.763 0.1472 2.0263 2.2684 106.3 185.. 6 0. 662 0.615
10 6.759 . 0. 1480 1.9191 2.1624 83.0 145.3 . 0.848 0. 765
1 7.523 0. 1329 " 1.9037 2.1224 78.1 132.5 . 0.901 0.838
12 9.537 S 0.1049 , 1. 9469 -2.1194 88.5 131.6 . 1.069 1.186
13 9. 132 0. 1095 1.9581 2.1383 - 90.8 137.5 1.042 1.134

- 14%|  10.318 0. 0969 1.9902 2.1496 ' 97.8 1411 \ 0.967 1.106
15 -+ 9,084 0.1101 |, 1.9202 2.1013 83.2 - 126.3 1.137 1.236
16 9.475 ,_0. 1055 1.9079 2.0815 80.9 120.6 - 1.169 11.294
17 10. 170 0.0983 1. 9657 2.1274 92.4 134.1 1.024 1.164
18 7.885 0.1273 1.9242 2.1386 84.0 . - 136.0 1.126 1.148
193% 7.562 0.1322 1.9759 2.1934 94.6 156.1 — —

% The difference between No 14 and No 19 is significant,
“‘Table 7. Characteristics of the regression equation (T-Yk)c on the results shown in table 5.
Regression | Standard |Log median |Logeffective] Median Effective : ; .
Exp. cocffcient | deviation 1(;?;18(.: ‘ 'lig:_i:l lig‘:lna; ]et?r;a; | Median | Effective
No b P (LC-50) (LC-95) (h) ~(h) equivalent jequivalent

1 5.584 0.1791 1.9276 2.2222 .34.6 166.8 1— -

2 6.024 0.1660 . 1.8958 2.1689 . 78.7 147.5 1. 075 1.131

3 5.686 0.1759 1.8400 - 2.1292 67.1 134.7 1.224 1,238

4 .6.229 0. 1605 - 1. 3183 2.1236 .- 82.6 132.9 1.024 1.255

5 9.331 0.1579 1,.8783 2.1380 75.6 137.4 1.119 1.214

6 | 6312 | 0.1584 1.9183 2.1788 82.8 - 151.0 1.022 | 1.105

7. 711 0.1406 | 1.8607 | 2.0919 72.6 123.6 | 1.165 | 1.349

8 5. 156 0. 1939 1.7343 2.0533 .54.2 113.1 —_ -

9 4,286 0.2333 . 1.7639 2.1477 58.1 140.5 0.933 © 0.805
10 4.417 - 0.2264 1.7014 2.0738 50.3 118.5 - 1,077 0.954
11 4.572 0.2187 1.7443 2,1041 - . 565.5 127.1 0.976 0. 890
12 6. 954 0. 1438 1.9367 2.1732 86.4 149.0 0.970 0.958
13 7.664 0.1305 . 1.9167 2.1314 82.5 135.3 1.016 1.055

14 8.298 0. 1205 1. 8800 2.0782 75.9 119.8 1.104 1.192 -
15 7.642 .0.1309 1.9280 2.1432 . 84.7 139.1 0.987 1.027
16 6. 907 0.1448 1.8917 2.1298 77.9 134.8 1.076 1.059
17 7.437 0.1345 1.9700 2.1911 93.3 155.2 0.898 0. 920
18 6. 256 0. 1598 1.9150 2.1779 82.2 150.6 .1.019 0.948
19 7.107 0. 1407 1.9233 '2.1547 83.8 142.8 —_ —_
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Résumé

‘The authors have studied on the stability of the

active ingredient in methyl parathion dust formul-
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atiohs listed in table 1,2, 3, 'and undertaken a .

manufacturing experiment by pilot plant. Further-
more, the laboratory experiment was made in
order to inspect the effect of stabilizers on the
insecticidal activity of methyl parathion dust
formulations. In the laboratory experiment, larvae
_of rice stem borer, Chilo suppressalis Walker,
was used as test insect. = The paralysation and
mortality time of test insects against 0.2g methyl
parathion 1.61% dust formulations were observed .
by Nagasawa’s settling spray dust apparatus for
each test. The results are as follows: -

1. When mineral carriers (clay, “clay plus talc
1525, clay plus kieselguhr 15%) were used as
diluent without “stabilizer, the decomposition

rate of active ingredient was very remarkable
and pKa<l1, but the decomposition rate was
markedly decreased by addition of stabilizer such
as po]yoxyethy]ene alkyl ether 0.72Z, polyoxy-
ethylene alkyl ethers 0.524 plus fatty acid 0.5%,
and pKaz3. Storage condition : 30 days, room
temp. av. 15° 30°, 40°

2. The optimum quantity of stabilizers is 0.7~ ~

1.025. '
3. The decomposition rate decreases, when
surface acidity pKa of diluent is not less than
3. From this result,

~supposed to be an important factor of the

hydrogen ions H+ are

decomposition. ] .

4. Although the decomposition mechanism is
not obvious, it seems to be hydrolysis by H+
(acid catalysis). We considered the other causes

of decomposition — moisture, Fe+++, Mg++
and impurity etc.

5. The insecticidal and paralytic activity of

methy] parathion dust formulations  were
differently affected by the varieties of mineral
carriers. o ‘

6. As the insecticidal activity is differently
obstructed by ‘the variety of stabilizer and
mineral carrier, we should take care of selecting
them. _

7. When clay only was used as a diluent, the
obstruction for the insecticidal activity is
negligible. ) ) _ :

8. If polyoxyethylene alkyl ether, " polyoxyethy-

' dialkyl

phenyl ether as stabilizers are separately used

lene alkyl ether, polyoxyethylene
together with fatty acid in the case of clay plus
talc as a diluent, methyl parathion dust formul-
ations are very stable and the obstructions for,
their insecticidal activities are negligible.

9. When methyl parathion dust formulotion was
prepared with clay and polyoxyethylene lauryl -
ether 0.724, the insecticidal activity was slightly

. increased. )

10. The results of biological assay as above-
mentioned, were shown in tabled, 5, 6,-7. We
transformed the paralytic and lethal rate into
probit and plotted against the time on logari-

~ thmic scale by Bliss probit method and judged
the effectivenesé of test insecticide listed in
table 3 from the time-paralysation, time-mort-
ality Iregression equation obtained.

11. According to the results by the inspection
of standard deviation of the resistance to
stabilized methyl parathion dust of test insect
from the normal distribution curves, the

difference between Nq 19 and No 14 was signi-

ficant, but the others were not significant.
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