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Table 1. Distribution of adults of Cryphalus fulvus Niijima emerged from dead
pine branches (Obs.f) and expected frequencies for-the negative binominal (g).

"“Beetles . N Beetles . . A
per unit  Obs. ky=0. 59279 k=0. 49240 per unit- ' Obs. k,=0.59279 k=0.49240
of 10cm : of 10cm . -, : )

x f ¢ é L f 4 ¢

0 32 28.47 35.95 18 1 '2.74 2.45
1 24 16.19 17.10 19 1 2.57 2.31
2 13 12.37 12.33 20 1 2.42 2.17
3 4 10. 25 9.89 21 1 2.28 2.05
4 4 8.84 8.34 22 0 2.14 1.93
5 5 7.79 7.24 23 1 2.02 1.83
6 8 6.96 6.40 24 1 1.90 1.73
7 6 6.29 © 5.74 25 2 1.80 1.63
8 4 5.73 5.19 26 0 1.70 1.55
9 7 5.25 4.73 27 0 1.60 1.47
10 6 4.83 4.34 28 2 1.52 1.40
1 7 4.46 4.00 29 3 1.43 1.33
12 5 4.13 - 3.70 . 30 2 1.36 1.26
13 2 3.84 3.43 31+ 34 26.16 26.93
14 0 3.58 ©3.20 N 190 . 190.00 190. 00
15 0 3.34 2.98 2 - 39.488 34.156
16 3 312 - 2.79 n - 29 29

17 -3 2.92 2.61 P - 0. 094 0.237

%=13.984211, s?=343.878056,
s2/x=24.500451, k,=x¢/(s?—%)=0.502791,
£=0.492404 (Bliss and Fisher).

WMBEE £'=—Q/Z B A>T 30b, EHELBIE

Tabel 2. Relation between concentration of BHC Zeh, WHBEET AL EENS, CORMIBIRL
emulsifiable concentrate and number of emerged

beetlos THMBELT, SEE2E, 53 HOME, T4
Concentration Number of emerged Total number B4 5 2 Mo RfR 16m TR-T, Theldl
of BHC E.C. beetles of emerged W GE4AREIIH) U, WEO For v b L
(% in y-BHC) per units beetles . Py
4 00000000 I K AHHR L -1z, CTTIGREEARDIT, mid
00000010 NI E DI, $/8b b 13.984211 TH B, DU
x0s 000y oL 0 B 10005 T, BIER p ITIEL (N4 1),
4% (0.5)2 0001 8 00 (1) 3 LDMf%E Ty bDEE D BWTHRID S0y
0100000 , . s ¥ -
4% (0.5)° 000000169 1 l~.y (553 5 4 lC#dé;b_?L. TUIEDM B 2 (631 4,
00100000 AR S UTEHERHAICT 2 129, HERDIEL
4% (0.5)¢ (1’ 9 0190000 5 {HiT4.0000% A THB) & OHEE V5 70 Lic
4% (0.5)8 1267 400 3 25 HU, ThziiRdscobncTHamiig o
; 01‘2) 0001 g ; 1B » 5, WEFo ey bYEE6M) 24 &Y,
x@s AR 3tsoy M SBIMET = € 7 by 23T 5 C LTk 2
4% (0.5)7 81% 23 812 0 (7)1(1) 82 EELBRUTH B,
2 A s ;
4x(0.58% 62 6 01 0 0 019 127 2 ¥, MAKRK w DAFTH 205, Wadley? O
20 20000 8 0 FHETE w=2%/Q DK% & b, Probit Analysis i
x5 2% 90014000 18 REVILELTZOUHBLH SNTOE, LbLbL
4% (0.5)10 46 1o 322 13 27 18 5; 229 L TEEBADZIN2 UH LTV AN, w
414 2 0 3 2 DT P 2 » iz
4% (0.5)1 5836241625 04468 374 BOIDPELENXTHBL EH Anscombe? |
9 1 1 823916 3 LoTHmahi,
Controls 18 050 13 29 22 46 4 261 kZ2
1142812 0 115 8 W="GQmTR
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Table 3. Calculation of weights by Anscombe’s formula with m=13.9842 and £=0.492404

Y’ Q A 23/Q kxZ3/Q=(A) Qm Qm+k=(B) (A)/(B) w'=(A)/(B)X16m
7.9 0.00187 0.00004 0.021390 0.0105325 0. 026150 0.518554 . 0.020311 - 4.5446 -
7.5 0.00621 0.00031 0.049919 0.0245803 0. 086842 0.579246 0. 042435 9, 4948
7.1 0.01786 - 0.00193 0.108063 0.0532107 0. 249758 0.742162 0. 071697 16. 0422
6.7 0.04456 C.00885 0.198609 0.0977959 0.623136  1.115540 . 0. 087667 19,6155
6.3 0.09680 0.02037 0.303409 0.1493998 1, 353671 1. 846075 . 0. 080928 18.1076
. 5.9 0.18406 0.07080 0.384657 0.1894066 2.573932 3.066336 0.061770 13.8210
5.6 0.27425 0.11104 0.404886 0.1993675 3.835167 4.327571 0. 046069 " 10,3079
5.2 0.42074 0.15291 0.363431 0.1789549 5. 883712 6.376116 0. 028066 6.2798
4.8 0.57926 0.15291 0.263975 0.1299823 8.100488 8.592892 0. 015127 3.3847
4.4 0.72575 0.11104 0. 15‘3000 0.0753378 10.149033 10.641437 0. 007080 1.5842
4.0 0.84134 0.05855 0.069591 0.0342669 11.765467 12,257871 0. 002796 0.6256
3.6 0.91924 0.02242 0.024390 0.0120097 12.854836 13.347240 0.000900 0. 2014
Table 4, Calculation of concentration-mortality curve
concen  mumber of Fercent  Per " Em-  EX- Corrected Weight
(t-;-‘i%glOO) %L’Lﬁffd beetles mortality probit  probit probit
x N (N/16m) X100 p=(100—s) ¥ Y’ y_ w w'x w'y
4,6021 1 0. 4 99.6 7.65 7.9 7.541 4,5446 20,9147 34.2708
4,3010 0 0 100 - 7.5 7.854 9.4948 40,8371 74.5722
4. 0000 3 1.3 98.7 7.23 7.1 7.210 16,0422 64,1688 115.6643
3.6990 11 4.9 95.1 6.65 6.7 6.653 19, 6155_ 72.5577 130.5019
3.3979 5 2.3 97.7 7.00 6.3 6.731 18.1076 ' 61,5278 121,8822
3.0969 25 11.2 88.8 6.22 5.9 6.171 13. 8210 42,8023 . 85,2894
2.7959 131 58.5 41.5 4,78 5.6 4,667 10.3079 28,8199 48,1070
2.4949 82 36.6 - 63.4 5.34 5.2 5,340 6.2798 , 15,6675 . 33.5341
2,1938 127 56.8 43.2 4,83 4.8 4,829 3.3847 7.4254 16, 34'47
1.8928 155 69.3 30.7 4,50 4.4 4,498 1.5842 2, 9986 7.1257
1.5918 229 102.3 -2.3 4.0 3.249 0.6256 0.9958 2.0326
1, 2907 374 167.2 —67.2 3.6 —1,427 0.2014 0,2599 -—0,2874
> 104,0093 358.9755 669.0375

X (w'x?) =1282. 1304

2 (wx'y) =2372. 4887

2 (w'y?) =4414. 5863 .

z=X (w'x) /X (w') =3. 451379
J=a=23 (w'y)/Z (w) =6.432478
(wxD)=2X (w'x?) —xX (w'x) =43. 1699
(w'xy)=2 (w'xy) —pZ (w'x) =63, 3867
Cw'y2I=2 (w'y%) —7 2 (w'y) =111,0173
b=Cw'zy)/(w'x*)=1. 4683
22=Lw'y)—bwxy)=17.9466
n=n'—2=10

mE RN 1RO TFRICUD SRTWA IZ L £ 2
L BU, Q=1—P & Z2 3 Probit Analysis OEV
RUDINTHEDS, YV CRET3Z20Ml%2Ls
&h, LORRHTEHTHITIE I, 3%
ZOIIONYER L LIz DT, MO TA

W TH5B, boid AUNROHTORKC, ATUER
e T, SRR DITHLNE 3k, HATI6m
2 EHEDNEL, MaFBwe2Zz0EzMae o
ELUTH B0 uL v, SENOIUBEBICIGL T, {t
BALDLD SR, ZRZFhiRBU e » T
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Fig.1. A transformed concentration-mortality
curve, showing the effect upon adults of Cryphalus
Sfulvus Niijima to different concentrations of BHC
emulsion. The dotted straight line was placed
graphically by inspection, the solid one by com-
putation, while the dotted curved lines show
the limits within which the solid line has been
determined by the data.
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Summary

In order to evaluate the effectiveness of y-BHC
to the bark beetles, Cryphalus fulvus Niijima,
various concentrations of y-BHC emulsion
were applied to pine branches infested with the

beetles. BHC emulsifiable concentrate was diluted
with water in logarithmic scale from X 2.5 tox
51,200, or at 12 levels of concentration. Test
pine branches were éut, in 10 cm lengths and both
ends were sealed with paraffin to prevent rapid
desiccation. Half of the branch samples, 190

units, was used to determine the form of spatial
distribution of emerged beetles per unit. The
branches were individually enclosed in double

polyethylene envelopes and after 7 days the

number of emerged beetles per unit was counted.
The beetle counts per unit could be well fitted
to the negative binominal distribution with the
mean x=13.984211 and the index of dispersion"
k=0.492404. The remaining half of the branches,
208 units, was divided and assigned to each

concentration of testing solution. Sixteen branch
units were used for each of 12 concentrations. ' A
group of 16 branch units was used as the controls
using water. After dipping in the test solution for
30 seconds, the branches were dried for 7 days in
the open air, then individually enclosed in double
polyethylene envelopes. The number of beetles
that emerged was counted 7 days after being
enclosed in the envelope. The per cent of living
beetles was calculated by dividing the concentra-
tion total, the total number of beetles that em-
erged from the 16 branch units of each concent-
ration, by 16 m. Here, 16 is the number of

branch units used for each concentration in this
experiment, and m is the average number of
emerged beetles per unit obtained in the controls.
The weighting coefficient was calculated by

Anscombe’s formula, w=kZ2%2/Q(@Qm+k), which
is specifically used in a case where the sample
follows the negative binominal distribution. The
result of calculations showed that the median
lethal concentration of BHC 10% emulsifiable

concentrate for Cryphalus fulvus Niijima living
beneath the bark of a pine branch could be
estimated as 0.0299% in active ingredient, with
fiducial limits of 0.0173 and 0.0517% for 95 per
cent probability. It could be said that the new
process used to determine the effectiveness of
bark beetle controlling agents has proved to be
more efficient and accurate than the routine

method of peeling the bark after chemical treat-
ment and then counting the dead and living beetles.
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