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Fig. 1. Sterilizing effect of HEMPA on the azuki

bean weevil. Solid lines with solid circles, empty
circles, and half solid circles represent treated
male X normal female, mormal male X treated
female, and treated malextreated female re-
spectively.
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Table 1. Number of hatched eggs which have been deposited by a single pair of
weevils treated with HEMPA,
Treatment  o0E%) — ot Eg et dishes v Total ~ Average

140 27 20 15 48 38 148 29.6

100 30 17 40 18 41 146 20.2

70 29 17 35 . 42 37 160 32.0

50 29 14 35 55 40 173 34.6

Male 35 58 30 47 24 41 200 40.0

25 35 55 35 40 49 214 42,8

17.5 46 46 50 54 34 230 46.0

12.5 53 41 47 49 41 231 46.2

8.75 58 45 39 43 50 235 47.0

6.25 43 63 43 44 41 239 47.8

140 3 11 10 7 14 45 9.0

100 11 12 8 14 11 56 11.2

70 13 20 15 10 13 71 14.2

50 18 22 15 17 12 84 16.8

Female 35 17 27 19 19 26 108 21.6

25 30 17 32 24 28 131 26.2

17.5 20 20 37 37 32 146 29.2

12.5 22 37 35 30 40 164 32.8

8.75 46 41 46 40 32 205 41.0

6.25 43 46 42 44 3 209 41.8

140 7 12 6 0 6 31 6.2

100 10 3 10 13 10 46 9.2

70 13 10 8 10 9 50 10.0

50 2 11 12 10 14 49 9.8

Both 35 21 16 5 9 17 68 13.6

25 18 4 19 23 18 82 16.4

17.5 25 27 10 24 22 108 21.6

12.5 33 38 25 36 29 161 32.2

8.75 25 43 23 28 26 145 29.0

6.25 33 25 29 36 31 154 30.8

Controls — 46 57 47 59 45 254 50.8
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Table 2. Calculations of experimental data on sterilizing effect of HEMPA on the azuki bean weevils

P=1—5s/N Empirical Y

Treatment x s (N=51.4)  probit w Nw x y Nwzx Nwz’ Nwy Y
2.15 29.6 42.3 4.81 5.0 0. 31831 16.36 —1.25 4.81 35.174 —20.450 78.69 4.97
2.00 29.2 43.1 4.83 4.8 0.26398 13.57 —1.48 4.83 27.140 —20.084 65.54 4.78
1.85 32.0 37.6 4.68 4.6 0. 20692 10. 64 -1.78 4.68 19.684 —18.939 49. 80 4.60
1.70 34.6 32.5 4.55 4.4 0. 15300 7.86 —2.18 4.55 13. 362 —-17.135 = 35.76 4.42
Male 1.55 40.0 22.0 4.23 4.2 0.10648 5.47 —-2.72 4.23 8.479 —14. 878 23.14 4.24
1.40 42.8 16.5 4.03 4.0 0. 06959 3.58 —3.48 4.03 5.012 —12.458 14.43 4.05
1.25 46.0 10.3 3.74 3.8 0.04261 2.19 —4.56 3.74 2.738 —9.986 8.19 3.87
1.10 46.2 9.9 3.71 3.6 0. 02439 1.25 —6.14 3.72 1.375 —7.675 4.65 3.69
0.95 47.0 8.3 3.61 3.4 0.01302 0.67 —8.52 © 3.65 0.637 - —5.708 2.45 3.51
0.80 47.8 6.8 3.52 3.2 0. 00547 0.33 -12.21 3.61 0. 264 —4.029 1.19 3.32
61. 92 113. 865 —131. 342 283. 84
2.15 9.0 82.4 5.93 5.9 0. 38466 19.77 —0.69 5.93 42. 506 —13.641 117. 24 5.92
2.00 11.2 78.2 5.78 5.7 0. 40296 20.71 —0.77 5.78 41. 420 —15. 947 119.70 5.74
1.85 14.2 72.3 5.59 5.5 0.40173 20. 65 —0.88 5.59 38.203 —18.172 115.43 5. 56
1.70 16.8 67.2 5.45 5.4 0. 39359 20.23 —0.94 5.45 34.391 —19.016 110.25 5.37
Female 1.55 21.6 57.9 5.20 5.2 0. 36344 18.68 —1.08 5.20 28. 954 —20.174 97.14 5.19
1.40 26. 2 48.9 4.97 5.0 0. 31831 16. 36 —1.25 4.97 22.904 —20. 450 81.31 5.01
1.25 29.2 43.1 4.83 4.8 0. 26398 13. 57 —1.48 4.83 16.963 —20.084 65. 54 4.83
1.10 32.8 36.0 4.64 4.6 0. 20692 10. 64 —-1.78 4.64 11. 704 —18.939 49. 37 4.64
0.95 41.0 20.0 4.16 4.4 0. 15300 7.86 —2.18 4.18 7.467 —17.135 32.85 4.46
0.80 41.8 18.5 4.10 4.2 0.10648 5.47 —2.72 4.11 4.376 —14.878 22.48 4.28
153. 94 248. 888 —178.436 811.31
2.15 6.2 87.9 6.17 6.4 0. 27760 14.27 —0.54 6.13 30. 681 —7.706 87.48 6.25
2.00 9.2 82.1 5.92 6.2 0. 32770 16. 84 —0.59 5.87 33.680 —9. 936 98. 85 6. 06
1.85 10.0 80.5 5.86 6.0 0. 36904 18.97 —0.66 5.85 35. 095 —12. 520 110.97 5.88
1.70 9.8 80.9 5.87 5.8 0.39612 20. 36 —0.73 5.87 34.612 —14. 863 119.51 5.70
Both 1.55 13.6 73.5 5.63 5.6 0. 40488 20. 81 —0.82 5.63 32. 256 —17.064 117.16 5.52
1.40 16.4 68.0 5.47 5.4 0.39359 20.23 —0.94 5.47 28.322 —19.016 110. 66 5.33
1.25 21.6 57.9 5.20 5.2 0. 36344 18.68 —1.08 5.20 23. 350 —20.174 97.14 5.15
1.10 32.2 37.2 4.67 5.0 0.31831 16. 36 —-1.25 4.68 17.996 —20. 450 76. 56 4.97
0.95 29.0 43.4 4.83 4.8 0. 26398 13.57 —1.48 4.83 12. 892 —20.084 65. 54 4.79
0.80 30.8 39.9 4.74 4.6 0. 20692 10. 64 —-1.78 4.75 8.512 —18.939 50. 54 4.60
170.73 257. 396 —160. 752 934.41
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Male : £=1.8389 F=—21212 §=4.5840
Female : £=1.6168 #=—1.1501 7=5.2703
Both : £=1.5076 #=—0.9416 $=5.4730
SNwx? SNwxx' SNwx'® SNwxy SNwx'y SNwy*?
214, 9455 —218.384 400. 66 527. 89 —576.39 1308, 03
Male : 209. 3863 —241.525 278. 60 521.95 —602.08 1301. 12
5. 5502 23. 141 122.06 5.94 25.69 6.91
424. 9851 —261.188 244.17 1342, 28 —902. 48 4317.79
Female:  402.4021 —288, 495 206. 83 1311.73 —040. 39 4275. 85
22.5830 27.307 37.34 30.55 37.91 41.94
414.7780 —219. 886 171.79 1439. 12 —853.71 5152.17
Both : 388, 0502 —242. 350 151. 36 1408.72 —879.84 5114.03
26.7278 22. 464 20. 43 30, 40 26.13 38.14
Controls : N=51.40 So—N=—0.60 (s,—N")2/N'=0.01
Totals: 548700 72.912 231. 23 66. 89 89.13 87.00
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Summary

Physiological effect of HEMPA (hexamethyl-

phosphoramide) on the hatchability of the eggs
deposited by treated male azuki bean weevilx
normal female, normal maleXtreated female,
and treated maleXtreated female combinations
were examined by the topical application method
The data obtained were
analysed statistically by Wadley and Finney's
estimation method of parameters of tolerance

with a micropipet.

distributions based upon the probit transforma-
tions. The data could be satisfactorily fitted by
the three parallel probit regression lines shown as
equations Y¥Y=2.35141.2166x, Y'=3.305+1.2166x
and Y=3.641+1.2166x for each combinations,
and the most probable median hatchability
inhibiting dosages with 5% fiducial limits were
estimated as 150.51 ug/ 3 (72.33~313.26 g/ 8).
24. 7108/ @ (14.04~43.48;:2/% ), and 13. 10p:8/ 2, &
(7.33~23.42 g/ %, &) respectively. Male was
estimated to be 16.4% (5% fiducial limits were
6.07~44. 439) less susceptible than female to the
sterilizing effect of HEMPA. Hence, as far as
the present experimental data concerned, it could
be concluded that HEMPA is a female chemo-
sterilant for the azuki bean weevil,

Determination Method of Malathion Residues on and in Vegetables and Fruits. Masao
Yamavcnr (Agricultural Chemicals Inspection Station, Ministry of Agriculture and Forestry,
Kodairashi, Tokyo) Received May 6,1966. Botyu-Kagaku 31,113,1966. (with English Summary,
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