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Table 1. Fitting the negative binominal to
counts of mines (egg galleries) of Cryphalus
Julvus Niijima on pine twigs (Tree C)

No. of mines No, of twigs Expected (f—)2
per twig observed frequencies - p;
x f @
0 147 146. 45 0.002
1 44 44,34 0.003
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3 13 14,73 0.201
4 10 9.66 0.012
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7 4 3.23
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11 1 0. 89
12 1 0.65
13 0 +1.85
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S(fx)=351, S(fx%)=1847, S(fx%)=13383
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Table 2. Observed mine (egg gallery) distributions (f) and their negative binominal
distributions (¢) of Cryphalus fulvus Niijima on pine tree.
Mines| A B_ C_ ‘D E F_ | _ G H_
twig Obs. Bin, | Obs, Bin. | Obs. Bin. [Obs., Bin. | Obs. Bin, | Obs. Bin. [ Obs. Bin. | Obs. Bin.-
e s | F | f b | f 8 \F e |f e |f & |F 4
0 |44 43.81125 24.60|147 146,44 | 221 221.19(655 54,7153 51.25(47 41.09(71 73.40
1 32 32,2110 10,70 44 44.33| 51 48.63/28 30.49|44 47.16|44 54.12(65 56.52
2 18 19.68| 5 5.57| 23 23,87 20 15.03{20 16.74(33 33.31|47 48.41{33 40.74
3 13 11.21| 3 3.06| 13 14.72| 11 8.20(11 9.14 (24 21.15|41 36.48|28 28.67
4 7 6.16} 2 1,721 10 9.67| 7 4.80] 3 4.98( 7 12,6923 24,9121 19.96
5 4 330 2 099 7 6,58 5 2921 2.71114 7.33|18 . 15.96|13 13.78
6 1 1,74 1 0.59 4 4,59 3 1.81]| 2 1.48] 3 4,13]113 9.76 | 14 9,47
7 0 0.91| 0 +0.78 4 3.25 4 11711 0.81] 3 2.29| 8 5.78| 8 6.50
8 0 0.47 3 2.33 0 0.75( 0 0.441 0 1.26( 1 3.34| 5 4,44
9 0 0.24 2 1.68 1- 0.49]| 0 0.241 0 0.67( 0 1.88| 1 3.02
10 0 0.12 3 1.23 0 032 0 0.13| 0 0.36| O 1.051 0 2,05
11 1 0.06 1 0.8 1 0231 0.07( 1 0.20| 1 0.59) 1 1.39
12 0 +0.09 1 +2.42 0+18.46| 0 +0.06{ 0 -+0.20] 1 0.32] 0 0.95
13 0 +0.31| 0 0.63
14 0 0.42
15 1 0.29
16 0 0.18
17 1 0.13
18 0 0.08
19 0 0.05
20 1 0.03
21 0 +0.28
N 120 48 262 324 122 182 244 263
12 0. 690 0.220 0.433 5. 885 2.000 7.768 8.740 6. 558
n 3 1 4 2 2 4 6 6
x 1.43333 1.10417 1. 33969 0. 75000 1.21311 1.81319 2.49180 2.34221
+0. 1526 +0. 2414 +0. 1504 +0. 0889 +0. 1471 +0, 1401 +0.1390 +0. 1646
k 1.5095 0.7171 0. 3911 0.3112 1. 0310 1.8685 2.7950 1. 1474
+0.1987 40,1237 | -4+0.0595 +0. 0507 +0. 3003 +0, 1446 +0. 5962 +0. 1477
Table 3. Calculation of a combined kAc by maximum likelihood from the five
distributions of Cryphalus fulvus Niijima in Table 2.
Calculation of score with equation 0. 0042,?
Tree Term 21=S{Az/(k’+2)} =N In(14-%/k:) for 2
k/'=1.25 ky’=1.27 ky’=1.274 2748
A S{A./ (K'+1)} 93. 4309 92.2313 91.9954
N In(1+x/k) 91.6718 90. 6558 90.4583
24 1.7591 1.5755 1.5371 0. 2586
B S{A/(F+x)} 28,5472 28.1833 28.1117
N In(1+x/k) 30, 3852 30. 0296 29, 9603
zi —1,8380 —1.8463 —1,8486 5.9283
E S{Az/(K'+2)} 80. 9459 79.8972 79.6910
N In(L+/k) _82.7510 818001 816127
2t —1.8051 —1,9029 —1.9217 0.7704 .
F S{A./(k'+x)) 169. 6535 167. 5456 167.1311
N In(1+%/k) 163. 1326 161,4239 161, 0862
21 6. 5209 6.1217 6. 0449 1.9518
H S{Az/(K+x)} 274, 4433 271. 2145 270.5793
N In(l4+x/k) 277.6320 274,9184 274, 3815
2i —3.1887 —3.7039 —3.8022 0.5583
Ratios 9. 4674
Total S(z:) 1.4482 0, 2441 0. 0095 0. 0010
22=9. 4664
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Table 4. Observed mine (egg gallery) distributions of Ips fosaensis Murayama on pine
twigs. Estimation of expected Poisson frequencies (m’;) by interpolation and their
comparison with observed frequencies (f;) by x2.
Mines A B
per. Observed Proportionate frequency Expected
twig | frequency (m:) for frequency (fi—m’)?
'y for T gy (fi—m")®
x fi m=12 #=1.3 m=1,248 fi m' m';
0 34 0. 3012 0.2725 35.93 0.184 128  128.15 0. 000
1 47 0. 3614 0.3543 44,75 0.113 47 44.78 0.110
2 29 0. 2169 0. 2303 27.92 0.042 6 7.98 0. 491
3 11 0. 0867 0.0998 11.62 0.033 0 0.97
4 3 0. 0260 0.0324 3.63 0 0.09 0. 007
5 0 0. 0062 0.0084 0.91 0.010 1 0.02
6 1 0.0012 0.0018 0.19 0 0.01
7+ 0 000004 0. 0005 0.05
Factor 65 60
Total 125 125, 00 0.302=y% 182 182 0.609=y2
Bz Ths. zhd b x=0 §ind 2 R 2) Anscombe, F.J.: Sampling theory of the
13 my’=65x0.3012+60x0, 2725=35.93, x=1 D% negative binominal and logarithmic series
it m/=65x0,.3614+60x0.3543=44.75 LI TFEIH distributions, Biometrika, 37, 358~82 (1950).
LUTEII N 5, 3) Beall, Geoffrey: The transformation of data
FEBIIMNMTORIZEAL  REOHBITL - from entomological field experiments so that
TRCRAZET IV, B7V U OE0SE0HHER, the analysis of variance becomes applicable.
n=RE—1— 35 (1) TH 3., TOPAIX n=5-2 Biometrika, 32, 243~62 (1942).
=3 THFR I LU TV LERT AT LHHE 4) Bliss, C.I, and Fisher, R.A.: Fitting the
Th 3. LHEEOFREIEE L ss=V 5/N=V"1. 248/125 negative binominal distribution to biological
=1/0.000980=+0.0099 :72%. % 50 &oODMH data, Biometrics 9, 176~200 (1953).
HIB Y, & 7~9 flicLT L oic, RESES 5) Bliss, C.I.: The analysis of insect counts
P (=2, 42=0.609) % b »THT Y VAR HTiX as negative binominal distributions Proc.
DB EHNTRIL 10th Intern. Congr. Entomol. 2, 1015~32
(1958).
i B 6) Bliss, C.I. and Owen, A.R.C.: Negative
Hivvioey ORBERicIRS i, ¥4vaxs M a binominal distributions with a common k.
vE, FEI A4 LVORBILOBOSERES 10cm Biometrika, 45, 37~58 (1958).
PHREBME UTRRLIL, 8RDOARPLALNIIH 7) Evans, D.A.: Experimental evidence con-
foaxy4 0o ORLOBIGBARANEZL, W cerning contagious distributions in ecology.
Ny ADOZHEAGIRCHEA L. CORATRNT Biometrika, 40, 186~211 (1953).
OHEHE 2 U3 Bk 0ZtHI, Bliss and Fisher 8) (HHREM : ADZBUMEDOIITE. DEREGN 17,
ko> TUD SNIRABICL > 7. FH8 20D B, 440~443, 555~557 (1962).
3ERERATACEREST, LD ke 2ILET 9) Jacobson, M.: Insect sex attractants. Inter-
BLEMTEIL M FI420RDNTALNIZ2 science Publishers, New York. 154pp. (1965).
PN ET Y UAHIELIS A C LM TR 10) Kleczkowski, A.: The transformation of local
. ) lesion counts for statistical analysis. Ann.
EINRC IS Appl. Biol, 36, 139~52 (1949).
1) Anscombe, F.J.: The statistical analysis of 11) - #FEEEETITE S - iR S, R HERE
insect counts based on the negative binominal 214pp (1952).
distributions, Biometrics, 5, 165~73 (1949). 12) BEREHERE : BESfEMD Pattern E Z0ORDIITA.
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Wi B2 . IR, 375~435 (1960).
Summary A

The number of egg galleries of Cryphalus
Sulvus Niijima per unit of 10cm on dead pine
branches showed over dispersion. The spatial
distribution of gallery counts could be well fitted

to the binominal. The index of dispersion k was

8§ 33 %I

estimated by the simplified maximum likelihood
method described by Bliss and Fisher. Fitting a
single k. was possible to five series of eight
negative binominal distributions. On the other
hand, the two distribution data of egg galleries
of Ips tosaensis Murayama followed the Poisson
series.

Spatial Distribution of adults of Cryphalus fulvus Niijima emerged from Dead Pine

Branches. Studies on the Control of Forest Pests. II.
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