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Summary

In order to evaluate synergistic action of two
insecticides applied jointly, the alternative method
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for insecticidal assay has been abplied. This
method is, however, applicable to the similar
joint action, and is unsuitable for the estimation
If this method
is applied for the estimation of the synergistic

of the independent joint action.

action, regression line calculated from expected
mortalities in various proportions of two insec-
ticides should not be expectable in linear. The
author pointed out that it is undesirable to apply
this method for estimation of the independent
joint action to detect synergism. Thus, it seems
that the application of dosage-mortality-regrssion
line is reasonable for the estimation of synergistic
action between two insecticides.

As for an example, the insecticidal action
between sevin and BHC against the green rice
leafhopper, Nephotettix cincticeps Uhler was
studied, and the result obtained was considered
‘to be only independent joint action, and could
not be expected synergism between the two
insecticides.
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Table 1. Relations of concentration (%) of apholate, hempa and their 1:19 combination
to the average number of hatched eggs deposited by a pair of azuki bean weevils,
Apholate Hempa Mixture
Concen- Number of Concen- Number of Concen- Number of
tration hatched eggs tration hatched eggs tration hatched eggs
1.0 1.6 20.0 8.7 10.0 2.5
0.7 2.6 14.0 8.0 7.0 7.8
0.5 6.3 10.0 16.6 ) 5.0 8.0
0.35 7.2 7.0 21.2 3.5 9.9
0.25 14.2 ) 5.0 33.1 2.5 16.2
0.175 15.6 3.5 35.7 1.75 33.0
0.125 21.2 2.5 38.8 1.25 28.6
0.0875 37.2 1.75 52.5 . 0.875 40.2
0. 0625 41.1 1.25 40.2 0.625 41.1
Control 49.3 — - — —
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Apholate Y;=6.927+2.161z,

Hempa Y,=3.282+2.161x,
Y3;=4.430+2.161x
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Mixture

Table 3. Analysis of »2 for the data shown
in Table 1.

Source of Degrees of Sum of Mean

variation freedom squares square
Parallelism of

regressions 2 0.02 0.01
Residual

heterogeneity 23 12.56 0.55

Total 25 12.58
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Table 2. Calculations on sterilizing effect of apholate, hempa and their 1:19 combination
on the azuki bean weevils,
Chemical X I(J ;j_;;/ ‘6\; Er;xr;:g:a] Y w0 Nuw x y Nug Nuor Nuy
0.00  0.967 6.84 6.8 0.17348 8.50 —0.455 6.84 0.000 —3.868 58.14
-0.15 0.947 6.62 6.5 0.25109 12.30 —0.516 6.61 —1.845 —6.347 81.30
—0.30 0.871 6.13 6.2 0.32770 16.06 —0.593 6.13 —4.818 —9.524 98.45
—0.45 0.853 6.05 5.9 0.38466 18.85 —0.692 6.04 —8.483 —13.044 113.85
Apholate -0.60 0.710 5.55 5.6 0.40488 19.84 —0.823 5.55 —11.904 —16.328 110.11
-0.75 0.682 5.47 5.2 0.36344 17.81 ~1.076 5.47 -13.358 —19.164 97.42
—0.90 0.567 5.17 4.9 0.29189 14.30 —1.360 5.17 —12.870 —19.448 73.93
—~1.05 0.241 4.30 4.7 0.23540 11.53 —1.620 4.33 —12.107 —18.679 49.92
—1.20 0.161 401. 4.3 0.12863 6.30 —2.428 4.05 —7.560 —15.296 25.52
125. 49 —72.945 —121.698 708.64
1.30 0. 822 5.92 6.1 0.34983 17.14 -—0.623 5.90 22,282 —10.678 101.13
1.15  0.837 5.98 5.8 0.39612 19.41 -—0.731 5.97 22.322 —14.189 115.88
1.00 0.661 5.42 5.5 0.40173 19.68 —0.876 5.42 19.680 —17.240 106.67
0.85 0.567 5.17 5.2 0.36344 17.81 —1.076 5.17 15.139 —19.164 92.08
Hempa 0.70 0.324 4.54 4.8 0.26398 12.94 —1.481 4.55 9.058 —19.164 58.88
0.55 0. 269 4.38 4.5 0.17926 8.78 —1.964 4,38 4,829 —17.244 38.46
0. 40 0.208 4.19 4.2 0.10648 5.22 —=2.721 4.19 2.088 —14.204 21.87
0.25 —_ — 3.9 0.05491 2.69 —3.968 3.28 0.673 —10.674 8.82
0.10 0.180 4.08 3.6 0.02439 1.20 —6.139 4.26 0.120 —7.367 5.11
104.87 96.191 —129.924 548.90
1.00 0. 949 6.64 6.6 0.22452 11.00 -—0.494 6.63 11.000 —5.434 72.93
0.85 0. 841 6.00 6.3 0.30338 14.87 —0.565 5.94 12,640 ~8.402 88.33
0.70 0.837 5.98 5.9 0.38466 18.85 —0.692 5.98 13,195 —13.044 112.72
0.55 0. 798 5.83 5.6 0.40488 19.84 -—0.823 5.81 10.912 —16.328 115.27
Mixture 0.40 0. 669 5.44 5.3 0.38069 18.65 —1.002 5.43 7.460 —18.687 101.27
’ : 0.25 0.327 4.55 4,9 0.29189 14.30 -—1.360 4.56 3.575 —19.448 65.21
0.10 0. 416 4.79 4.6 0.20692 10.14 —1.780 4.79 1.014 —18.049 48.57
—0.05 0.180 4,08 4,3 0.12863 6.30 —2.428 4.11 —0.315 —15.296 25.89
—0.20 0.161 4.01 4.0 0.06959 3.41 ~—3.477 4.00 —0.682 —11.857 13.64
117. 36 58.799 —126.545 643.83
Controls §=49.3
Apholate : #,=-0. 5813 x,'=—0. 9698 ¥,=5.6470
Hempa : £,=0.9172 X'=—1.2389 Fo=5.2341
Mixture : £3=0.5010 £3'=—1.0783 ¥3=>5. 4859
s]vw;,:2 SN waex! SN w;;'z SN wey SN wely SN wyz
Apholate : 56. 0678 89, 322 147.62 —381.68 —~644. 40 4071.95
42.4029  70.742 11802  —411.92  —687.23 400169
13. 6649 18.580 29. 60 30.24 42.83 70.26
Hempa : 97.1971 —95.716 241,23 523. 49 —628. 86 2921. 37
88.2264 —119.171 160. 96 503, 47 —680. 04 2873.00
8.9707 23. 455 80.27 20.02 51.18 48.37
Mixture : 41.1134 —41.693 185. 56 347.96 —~645.71 3592. 86
29. 4583 —63.403 136. 45 322,57 —-694.21 3531.99
11. 6551 21.710 49,11 25.39 48. 50 60. 87
Controls : N=49.00 So—N=0.30 (so—N")2/N’
. - =0.02
Totals : 34, 2907 63,745 207. 98 75.65 142. 81 179. 52
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Fig. 1.
and their 1:19 combination (-@-).
for mixture.
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Concentration-unhatchability regression lines for apholate (-@-), hempa (-O-),
Broken line denote the similar action prediction
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Summary

Joint physiological effect of a mixture of aph-
olate and hempa on the hatchability of eggs
deposited by treated azuki bean weevil was tested
by dipping method. The former is one of the

ethylenimine compounds having the alkylating
action for living organisms and the latter is a

phosphoric triamide having no alkylating action,

The experimental data obtained were analysed

statistically by Wadley and Finney's procedure
for tolerance distributions, The relation between
concentrations of chemicals in logarithms and

the average number of unhatched eggs per a single
pair of weevils in probits could be fitted satis-

factorily by the three parallel probit regression
lines shown as equations: Y;=6.92742.161x, Y:
=3.282+2.161x, and Y,=4.430+2.161x (subscript

numbers 1, 2 and 3 denote apholate, hempa and
their 1 to 19 combination respectively). If apholate
and hempa act similarly, the regression line for
the mixture could be predicted as Y’y=4.4274

2.161x which is not very different from the
empirical equation mentioned above, showing the
hypothesis to be in reasonable agreement with
the data. The value of synergism 4, calculated
from these empirical and theoretical equations
was 4,=0.003 and it showed very weak synergism.

Variance of 4, was calculated by the following
equation which was slightly modified the equation
(8.11) in Finney’s Probit Analysis:

1 [_”12_+_£2’?2'_+_(’_’l_+ﬂ,2)_2
(m1+pme)2b® | \Snw  9Snw 3Snw

g Amdton Pﬁz?zi(zlb;tﬂfz)ﬁs—_d-ﬂ o)

V(As) =

The test of significance of 4; which was carried
out as a x2 test, ymn?=4:*/V(4,)=0.003, showed
the indication of synergism was not significant
at P.=0.05, so that apholate and hempa jointly
acted in a similar way on the hatchability of eggs
of the azuki bean weevils, The most probable
median hatchability inhibiting concentration of
apholate was estimated as 0.128%5 with fiducial
limits of 0.086~0.520% for 959 probability and
that of hempa was 6,236% with 4.242~9, 167%.
Thus, hempa is estimated to have a potency
2.06% that of apholate, and the true value is
likely to lie between 0.36 and 11.87%.
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