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Table 1. Fitting the negative binominal to adult counts of Cryphalus fulvus
Niijima emerged from dead pine branches of 10 cm long. Observations were

~ made at the 3rd, 4th and 5th week after the beginning of experiment. Exponent

ky was determined from the mean and variance of the sample and b was
estimated by the maximum likelihcod method.

Number of 3 4 5
per mll)ietetolfslo cm No.of units  Expected ‘No.of units~ Expected  No,of units  Expected -
obse}ved frequencies observed freql;;:nmes observed frequeztcxes
x
0 59 64. 88 56 54.43 50 46.69
1 22 24, 08 26 27.57 20 24.80
2 16 16. 29 13 19. 23 15 17.87
3 11 12.39 16 14.63 13 14.00
4 7 9.94 17 11.60 14 11.41
5 8 8.23 13 9.42 10 9.51
6 6 6. 95 5 7.77 6 8.05
7 6 5. 96 2 5.48 8 6.89
8 7 5.16 7 5.45 10 5.94
9 6 4.50 3 4,61 6 5.15
10 4 3.96 9 3.92 3 4.49
11 3 3.49 2 3.34 4 3.93
12 4 3.10 1 2.86 2 3.45
13 4 2.76 6 2.46 3 3.4
14 4 2.46 3 2.12 3 2.68
15 2 2.21 3 1.83 4 2.37
16 0 1.98 2 1.58 2 2.10
17 3 1.78 1 1.37 3 1.87
18 2 1.60 1 1.19 1 1. 66
19 1 1.45 1 1.03 0 1.47
20 1 1.31 1 1 1.31
21 3 1.18 0 1.17
22 1 1.07 2 1. 04
23 1
24 1 1
25 2 1
26 1
27 1
28 3
29 1 3 7.11 1 10 9.11
30 1
31 10 11,27 1
32 1
33 1
35 1
46 1
47 1
49 1
76 1
N 190 190 190
x 5.973684 4.536842 5. 873684
st 71.718882 53. 244668 57.592427
s¥/x 12, 005804 11. 736064 9. 805163
ky 0.542776 0. 422580 0.667073
k 0. 455650 0.570191 0.584021
b 10,5377 28. 4002 12. 8268
n
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Table 2. Relation bztween concentration of
chemical and number of Cryphalus fulvus
Niijima emerged from 16 pieces of pine
branch of 10 cm long

Concentration

Weeks after dipping

Emulsifiable in active
concentrate mgr/eqlent 3 4 5
4 1 0 0
4x%0.5 0 0 0
4x0. 52 0 0 0
4x0,53% 0 0 1
40,54 0 0 0
;-BHC 4x0.5° 4 3 3
: 4x0.5° 9 0 9
4x0.57 13 18 12
4x0.58 49 29 24
4x0.5° 61 12 8
4x0.5'° 74 44 55
4x0.5 102 64 54
40 0 0 0
40x%0.5 0 0 0
400,52 0 0 1
40%0.5° 4 7 /
40x0.5¢ 47 33 17
EDB 40x0.5°% 11 17 12
40x%0.58 28 15 20
40%0.57 56 41 98
40x0.58 77 44 73
40%0. 5? 105 50 80
41 %0, 510 78 65 70
5.5 2 0 0
5.5%0.5 0 0 0
5.5%0.52 1 0 3
5.5%0.5% 14 7 5
5.5X%0.5¢ 22 16 28
r-BHC+EDB 5.5%0.5% 37 9 26
(1:10) 554050 38 21 30
56.5%0.57 70 21 39
5.5%0.58 71 88 72
5.5%0.5° 139 39 65

5.5x0.5t° 107 70 137
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Table 3. Concentration:mortality regression equations of Cryphalus fulvus Nli;xma
for y~BHC, EDB. and their, 1 : 10 mixture emulsifiable concentrates. -

" Weeks

fter Emulsifiable Concentratlon-mortallty . 2 . LC)OI
di?)pien g concentrate | regression equation X %
y-BHC '+~ .. Y=6.011+1. 801(X—2.649) 5 0.937 0.0125
3 EDB S Y'=:5.625+1.215(X—4. 219) 6 16. 051 0.5064
r-BHC-+EDB © Y=6.119+1, 247(X~-3.857) 9 10. 451 0. 0912
. r-BHC " Y=5.956+2.139(X—2.523) 5 6. }33 0.0119
4 EDB . . ¥'=5.46340. 918(X—4. 129) 6 ' 10.412 0. 4212
r-BHC+EDB - Y=5.695+1. 109(X-3. 239) 6 12. 090 0.0410
r-BHC Y=6.330+1. 094 (X—2. 656) 7 10. 845 0. 0028
.5 . EDB Y'=6.019+1. 631 (X—4.288) 7 10. 982 0. 4607
r-BHC +EDB Y'=5.897+1.335(X—3. 425) 7 7.412 0. 0566
Table 4. Fitting the indepzndent joint toxic action (r=0) and dependent joint
toxic action (r=~0.2) to the mortality data of Cryphalus fulvus Niijima for a
mixture of y-BHC and EDB. The data were that obtained at the third week
after dipping.
"~ Concentration
in active O 4 — r=0 - r=0.2
mgredxent . bserve: Expected . Expected .
% probit probit Weight probit Weight
5.5 7.0335 - - 8.5401 0. 0000 8.2905 0. 0000
5.5x0.5 — ) — — — —
5.5%0.52 7.2904 : 7.2869 6.2512 7. 1465 8. 3667
5.5%0. 5% ' 6. 0537 6. 6849 » 11. 9808 6. 5805 12.4843
5.5X0.5¢ 5.7388 © 6.0848 12. 0329 6. 0027 11,4515
5.5x0.5°% 5.2871 5.4959 7.6108 5.4316 6.8179
5.5%0.5% 5. 2585 4,9147 3.4539 4. 8642 3. 4539
5.5x0.57 4.3811 4. 3505 1. 3908 4.3033 1.1239
5.5x0.58 4.3474 3.8048 0.3232 3.7628 0.3232
5.5x0.5° — — — — —
5.5x%0, 51 —_ [ — — — : —
2 (n=8) - 7.050 5.232
. 1
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Fig. 1. Concentration-mortality regression lines
of Cryphalus fulvus Niijima for y~-BHC, EDB and
their 1 : 10 mixture emulsifiable concehtrates.

Broken lines represent the prediction for the

mixture for independent joint toxic action with
r=0 and for dependent joint toxic action with
r=0.2. The data were that obtained at the third
week after dipping. ‘
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Summary

Pine branches infested with Cryphalus fulvus
Niijima were dipped into emulsions of y-BHC,
EDB (ethylene dibromide) and both mixture. for
30 seconds in order to evaluate the effective-
ness of the insecticides. At the 3rd, 4th and
5th week, the number of adults emerged from
the treated and untreated branches were counted
(Table 1,2). It was proved that the adult counts
were overdispersed in the control group and this
over-dispersion could be fitted to the negative
binominal distribution (Table 1). Using the
mean m and the index of dispersion % in the
controls, the concentration-mortality data were
analyzed by the modified Wadley’s method.?
The results were then summarized as the log
concentration-probit mortality regression equa-
tions and the median lethal
(Table 3). With an assumption that y~-BHC and
EDB might act on different physiological systems
of Cryphalus, fitting a type of dissimilar joint
action to the present data of a mixture was
tried. The results obtained at the 3rd and 4th
week after dipping, were well fitted to the

concentrations
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independent joint action with interaction r=0
(Table 4 and Fig.1), and these obtained at the
5th week were fitted to the dependent joint
action with interaction r=1. In the latter case,
however, it was considered that the effectiveness
of EDB was already completely gone, and only that

of y-BHC had effect on Cryphalus. As a result,
the mortality rate obtained by the mixture
became equal to that of y~-BHC. This relation is
the same as that of independent joint action with
interaction r=1, From the present experiments,
no synergistic phenomenon could be recognized.
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