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Considerations on the Frequency Distribution of Resistability
of Insects to Abnormally High Temperature and Relative

Deviation of Variation 1/k™b?m?

Masao KI1voxu

The writer had inferred indirectly that the time mortality curve is a cumulative
curve of frequency distribution that the resistability of imsects to heat is distributed
normally against the k-th power of the time X (Krvoku 1951). Now, in order to
determine the resistability to heat directly, the time required to kill each individual
in a given population has been measured, respectively; and the frequency distribution
curve of heat resistance have been constructed from the data.

According to these experimetal results, the distribution curve of heat resistance,
as measured on the normal scale, has been found to be markedly skew. But.it has
been possible to obtain a distribution which is approximately normal by adopting
the simple transformation of the scale of time-the X* transformation method. The
numerical value of k in X* to be used for transformation must be incresed as 1/4,
1/2, 1 with the rise of temperature.

In these experiments, a new index 1/k*b?m? (relative deviation of variaticn)
has been used for estimating the deviation in resistability of insects to heat.
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Fig. 1. Apparatus of Exporiment. BAEORECLSTVWENL =~ FSP>
A: Hole of the test tube FCREFEOTHE LB CEDILS.
B: Thermometer
C: Test tube . . -
D: Saturated solution of CaCl, . EBIHORICEET 2EE
E: Water bath
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Table 1. Experimental Results.
Temperature Class Number of Response rate Cumulative Response rate

tested C° (Sec.) response in percentage response in probit
0240 1 2 2 2.943

240—300 5 10 12 3.873

300—360 6 18 4.084

360—420 12 24 42 4.798

420—480 10 20 62 5.305

480540 7 14 76 5.706

540—600 5 10 86 6. 080

47 600—660 2 4 S0 6. 281
660—720 2 4 94 6. 554

720—780 1 2 96 6.750

780—840 0 0 96 6. 750

840—1020 [t} 0 96 6.750

1020—1080 1 2 98 7.053

10801320 0 0 98 7.053

1320—1380 1 2 100 —

0— S0 4 8 8 3.594

90—120 13 26 34 4.587

120—150 18 36 70 5. 524

150180 7 14 84 5.994

20 180—210 3 6 90 6.281
210-—240 4 2 98 7.053

240-—270 0 0 98 7.053

270300 [ 1 2 100 —

0— 40 3 6 6 3.445

40— 50 7 14 20 4.158

50— 60 8 16 36 4.691

60— 70 11 22 58 5.201

53 70— 80 12 24 82 5.915
80— 90 4 8 30 6.281

90100 3 6 96 6. 750

100—110 1 2 98 7.053

110—120 0 Q 98 7.053

120—130 1 2 100 —

0— 20 8 16 16 4.005

20— 30 19 33 54 5.100

56 30— 40 17 34 83 6.175
40— 50 5 10 98 7.053

50— 60 1 2 100 —
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Fig.

2. Histgrams and Frequency Distribution
Curves. Ordinate: Frequency, Abscissa:
Time in Seconds
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Fig. 3. The Linearity of Time Response Regression Lines for Different

Temperatures.

‘In the above figure, the respose is shown in terms of probit and
exposure time in seconds, whereas in the below one, that is shown
in terms of probit and exposure time in X scale.
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Table 2. Test of X“—normal Distribution

Temperature G G
71 2z .
te(s:toed K \ G s V(G1) /A'/ ‘ \ V(G2) \ /JV(GZ)
56 1 0.447 0.058 1.85 0.218 0.448 0.32
53 1/2 0.620 0.058 0.26 1.321 0. 448 . 195
50 1/2 1. 030 0.058 0.04 1.178 0.448 1.76
47 ! 1/4 0.021 0.058 0.08 [ 0.094 0.448 0.14
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Table 3. fp{fla'ti:‘e Deviation LB DfE &R & @Fa'ﬁ?lﬁx b BIERE R
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e 07 OIS BIEERe T B ORI T
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tested ‘ 56 I 53 { 50 47 TR :
CQ
g oE
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