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Table 1. Over dispersions found in 94 series of adult distributions of Cryphalus fufvus Niijima
emerged from pine branches placed for oviposition. #=sample mean, s?=observed variance.

Tree Term
1 2 3

4 5 6

Observation
7 8 9 10 1 12 13

14 15

z 1.851 0.784 1.486
s2 6,895 2.227 4.198
" s?/x 3.725 2.841 2.824

Z 0.600 0.506 0.494
s? 2.171 1.420 2,658
st/x 3.619 2.806 5.379

z 2.191 0.981 0.618
s? 22,485 4,497 1,583
st/x 10.262 4,586 2.563

% 1.162 0,677 0.737
s? 8.341 2,609 6.257
s?/x 7.180 3,855 8.485

£ 1,188 0.783 1.261
s? 12,714 2.261 7.813
s%/% 10.698 2.889 6.197

x 0.547 0.168 0.221
s 2,101 0.482 1.961
s?/x 3.839 2.862 8.872

x 0.759 0.389 0.870
J s 2.390 0.782 4.170
s?/x 3.148 2.011 4.791

B

D

E

F

H

1.986 1.865 1.703
10.671 7.214 6.102
5.372 3.869 2.997

0.682 0.741 0.718
2.148 2.051 2,015
3.148 4,892 2,807

0.985 1.147 1.235
2.671 4.724 7,795
2,711 4.119 6. 310

1,111 (980 1.071
7.304 4.796 5. 801
6.573 4.894 5.418

0.913 1.435 1.159
4.625 4.543 5.901
5.065 3.167 5.089

0.705
5.508
7.810

0.667 0.370 0.731
1.178 1.114 2.852
1.766 3.007 3.900

1.554 1,703 2.095 1.527 1.365 1.581 1,635
8.744 4.650 8.114 5.184 3,002 4.082 6.016
5.626 2.731 3.874 3.395 2,200 2.582 3.679

1,035 1.412 1.141 1,118 0.965 1.259 1,341
3.344 6.269 3.789 4.296 3.773 5.456 7,132
3.230 4.440 3.321 3.843 3.911 4,334 5.318

0.985 1.044 0.912 1,250 1,221 0.559 0,676
3.179 4,431 3.694 5.802 5,548 2,996 2,252
3.226 4.244 4.051 4.642 4.545 5. 362 3.329

1.172 1.141 1 162 0.859 1.212 1,131 0.970
10.695 5.306 9.463 4.347 9.148 8.074 4.458
9.127 4.649 8.147 5.063 7,547 7.137 4.598

1.638 1.754 1.319 1.420 1.101 1.000 1.464
7.382 7.718 4.220 6.571 4.651 2.941 5.958
4.507 4.401 3.200 4.626 4.223 2.941 4.070

0. 958 0. 926 0.716 0. 642
6, 764 6. 388 3.174 3.658
7.061 6. 896 4,434 5. 697

0.852 0.694 0.769 0.620 0.648 0.741 0.944
2.931 2.476 2.479 1,378 2.006 2.012 2,558
3.441 3.565 3.225 2.221 3.095 2.716 2.708

1.838 2.676
6.412 27.592
3.489 10.312

0.918
3.838
4.183

1.319
16.573
12.567

0.971
5. 499
5. 663

0.731
2.245
3. 069

Table 2. Exponent E's estimated by the maximum likelihood method?®,

Observation
B

D

Tree

G H

0. 4968
0.5529
0.8134
0. 3687
0.5704
0.5521
0.4873
1.0518
©0.7943
0.6140
0.9186
0.9273
0.5921
0.7575
0.4474

0= U W W

0.2573
0. 2995
0.1190
0. 2603
0.3040
0.2812
0. 4259
0. 2864
0.3870
0.3033
0. 3660
0. 2850
0.4031
0.3486

0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.4185

4308
2343
2980

0.2213
0. 1966
0. 0894
0. 2005
0. 2223
0. 2349
0.1711
0.2513
0.2179
0.1688
0.1636
0.1614
0. 2031
0.1667

0.1884
0. 1968
0.2449
0. 2253
0. 4935
0.4537
0.4073
0. 4890
0. 6055
0.4048
0. 2632
0. 4581
0.3748
0. 1685
0.2283

0.1582
0. 0557
0.0308

2797
1998
3592
2337
2430
2569
3579
1392
2542
2370

0.0910

¢. 1319

0.1358

0.1146

0.1094

0. 4567
0. 4568
0. 2067
0. 6925
0.1882
0. 2958
0.2952
0. 2376
0.3744
0. 3747
0.3013
0.3713
0. 5564
0.1986
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_-Table 3. Summerized results of fitting the negative binomial to counts of adults of Cryphalus
fulvus Nupma emerged. from pine branches placed for oviposition.

Tree Term Observation
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
df. 1 .3 5 7 7 6 6 6 7 6 5 5 6 6 8
B 5% 2.977 0.897 6.951 8.762 7.325 6.864 12,769 7.714 4.916 3.541 7.542 9.050 5.059 5.407 10.063
P 0.885 0.826 0,228 0.273 0.404 0.339 0.048 0.264 0.671 0.738 0.187 0.110 0.538 0.494 0,264
df. 3 3 3 4 4 4 5 6 5 5 5 5 6 4
D y* 4.198 3.586 3.719 3.028 1.468 4.137 3.522 8.583 4.729 2.896 2.506 2.611 3.168 5.854
P 0.245 0.312 0.292 0.557 0.831 0.397 0.623 0.199 0.456 0.716 0.775 0.750 0.787 0.212
df. 7 4 3 4 4 4 4 4 4 5 5 2 3 3
E y2 5.929 0.830 0.756 1.811 6.282 4.066 3.627 0.878 5.702 3.890 5.387 0.767 1.625 1.700
P 0.550 0,933 0.859 0.772 0.184 0.407 0,464 0.926 0.226 0.568 0.379 0.684 0.657 0.641
df 6 4 3 5 5 5 5 6 6 5 5 5 5 4
F  y* 5.777 1.615 1.710 5.812 2.891 2.738 1.494 9.712 7.626 2.274 0.914 8.543 14.422 0,288
P 0.454 0.806 0.639 0.329 0.717 0.740 - 0.912 0.145 0.270 0.809 0.968 0.136 0.014 Y0.990
df 4 3 5 4 5 5 6 6 5 5 4 4 5 4 4
G 7% 5.995 1.667 9.480 3.442 1.408 2.957 6.882 2.542 4.660 3.751 3.249 0.976 8.197 2.404 4.341
P 0.200 0.648 0.093 0.489 0.922 0.807 . 0.337 0.861 0.464 0.589 0.519 0.912 0.153 0.664 0.371
af. 3 .1 1 3 4 4 4 3
H 52 2.915°0.986 2.225 1.652 5.916 0.577 4.351 2.681
P 0.415 0.328 0.145 0.652 0.207 0. 964 0.369 0.452
df. 4 2 5 3 .3 4 5 4 4 4 4 4 4 4
T x? 4.234°1.128 2.574 6.754 1.400 2.804 17.714 1.751 2.513 3.943 8.301 3.813 4.782 16.423
P 0.385 0.577 0.811 0.084 0.706 0.595 0,006 0.781 0.645 0.423 0.085 0,440 0.313 0.005
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Table 4. Estimation of common k.

Tree Obslggir o.f' _lst estimation o 2nd estimation

B 15 0.57186 18.613 0.184 0.57142 22, 065 0. 081

D 14 0.30435 19.471 0.112 0.30322 17.572 0.179

E 14 0. 26866 8.998 0.772 0. 26867 9.113 0.763

F 14 0.17771 7.676 0. 860 0.17795 7.479 0.873

G 15 0. 26728 35.478 0. 002 ' 0. 26802 30.344 0. 008
(13) (0. 34876) (11.878) (0. 460)

J 14 0. 32638 10.303 0. 669 0. 32633 9,950 0.698 -

H 8 0. 09617 57.049 <0. 001 0. 09291 28.231 <0.001
@ (0.13162)  (2.343)  (0.884)

Total 94 0.37230 240. 152 <0. 001 0. 39308 196. 871 <0.001
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Calculation of a combined k. by maximum likelihood from the 14 observations

of adults of Cryphalus fulvus Niijima emerged from pine tree E.

Observation Term J S C.,alcu‘ation _Of.,score for e e ..--MQ:_O,Q}.S.ga_
k/'=0.28 k=029 ky'=0.284 k/=0.2855 2~ 20

1 2 26. 182162 23. 304559 25. 000174 24.567771 2.168146
2 2 —4.970893 —5.938584  —5.371540 —5.516885 0.297775
3 z 1. 434693 0. 645211 1.108122 0. 989327 0. 015505
4 z 16. 866048 15. 150331 16. 159976 15. 902150 1.519308
5 2. —0.319032 —1.511306  —0.811465 —0.990683 0. 005511
6 2 —13.338221 —14.231397  —13.648953  —13.843165 1. 438845
7 2 7. 917202 6. 402400 7. 200651 6. 996528 0.381016
8 2 —6.156193 —7.108560  —6.550587 —6.693865 0. 449234
9 2 —4.097025 —5.082098  —4.463985 —4.597132 0. 224494
10 2 —3.835176 —5.008825  —4.327933 —4.502340 0. 161097
1 2 7. 916801 6. 280280 7. 242454 6. 996604 0. 320031
12 2 --15.012393 —~15.211148  —15.097620  —15.127542  11.426616
13 2 —2. 025633 —~2.77139  —2.334622 —2.446855 0. 035065
14 2 —4.093520 —4.819895  —4.394695 —4.503857 0. 265386
Total §?z‘l')°s 6. 468820 —9.901328  —0.200023 —2.760044 1570802

By interpolation ke=0.28383, V(k.)=0.00060

12=18.707978
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Sumxx{ary

In July 1967, some branches, having diameters
ranging from 2 to 6cm, were cut from 7 living
pine trees which were about 50 years old. These
bi‘anches were placed at the base of the tree
from which they were taken for oviposition
of Cryphalus fulvus Niijima for a period of 20
days. Under a laboratory condition of 25°C and
60% relative humidity, the number of adults
that emerged per unit of 10cm of a branch was
The number of adults
counted per unit showed over dispersion. The
spatial distributions of 92 out of 94 samples
could be well fitted to the negative binominal.
Through observation of the spatial distribution
data it was possible to fit a common k. to each
of 5 trees. It was also possible to calculate a
common k, in the remaining 2 trees if one or two
unusual samples were omitted. Estimation of a

counted every 3 days.

common k, among all the trees was possible if
one unusual tree was omitted. The estimated
result was 0.296. There was a small difference
between the common I;.,'s of the same tree de-
pending upon whether it was calculated by the
method of Bliss and Owen® or that of Bliss and
Fisher®.
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* Present address: Taisho Pharmaceutical Co.,
Ltd., Toshima-ku, Tokyo. (AIEBISKEELr2ERE
LI MBS PIFE L)

The penetration and metabolism of pyrethroids
in insects have been studied by Winteringham
(1955), Hopkins et al. (1957), Chang et al. (1964),
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