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Data of arial application.

R R X BmAH| B % T B E| % mE
No. of plot| Date Time Insecticide Conc. Dosage
% kg/ha
1 6.11 16.3 ~16.36 | BHC Dust 40
% 1 IEI%&Z‘E 2 6.11 17.1 ~17.4 BHC Dust S 20
3 6.11 17.36~17.42 | BHC Wettable powder 5 20
st - 4 6.12 | 17.37~17.48 | DDT Dust 10 20
application 5 6.13 | 11.27~11.54 | BHC Emulsion 2.5 30 (ifha)
6 Cont.
1 8. 5 6.45~ 7.13 | BHC Dust 5 40
2 8. 5 7.45~ 7.49 | BHC Dust 5 20
5 2 B 3 8.5 | 855~ 8.59 | BHC Wettable powder| 20
2nd 4 8. 5 9.41~ 9.46 | DDT Dust 10 20
application 5 8. 5 10.43~10.49 | BHC Dust 3 20
6 Cont,
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Wind velocity and Temperature (June 12). Wind velocity and temperature (June 13).
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Distributed number of insecticide particles per mm? in each size class.
BHC, 5%, Dust, 40kg/ha
= A =
gzize %Tagsﬁ) ~10| ~20 | ~30 | ~40 [ ~50 | ~60 | ~70 | ~80 | ~90 | ~100| 100~ DTotﬂ-
- 1 28.4 | 20.2 9.1 6.1 4.1 0.9 0.5 0.2 0 0 0 69.5
2 21.1 | 21.6 | 14.5 6.4 2.7 1.4 1.1 0.2 [¢] (0] 0 69.0
3 22.9 | 25.2|12.0| 6.8 3.6 1.6 0.9 0.5 0 [¢] ] 73.5
4 21.4 | 18.9 8.9 7.5 3.9 2.3 1.6 0.5 0.2 0 0] 65. 2
5 20.5 | 16.6 | 9.1 4.5 1.4 0.9} 0.7 0.2 0 (] 0 53.9
6 31.4 | 30.7 | 19.1 9.1 4.8 | 2.7 1.8 0.2| 0.2 0 0| 100.0
7
8 28.2(28.6(17.7 | 10.0 4.1 1.4 0.9 0.2 6] [¢] ] 92.1
9 16.4 | 12,3 | 11. 4 4.8 4.1 1.4 0.5 [0] 0 [¢] (6] 50.9
10 21,9 | 17.7 | 10.7 5.5 2.5 0.7 0.2 0 0 0 0 58.2
11 49,1 | 54.1 | 24.5 | 11.8 5.7 2.3 1.1 0.5 0.5 0 [¢] 149. 2
12 27.3 (28,0 13.4 7.9 3.4 1.4 0.5 0.2 0 0 [¢] 82.1
13 25.7 | 27.9|10.7 2.9 0.9 0 0] o] 6] 0] 6] 68. 1
14 17.5 | 11.4 | 10.7 9.1 3.9 1.6 | 0.7 0.2 [0] [0] [0] 55. 1
15 9.7 8.4| 2.3| 0.7 0.2 0 0 0 0 ] 0 25. 4
Faverage | 67] s.2] 13] o8] 02] |
Average 24.4 1 22.9 | 12. 4 6.7 3.2 1.3 0.8 0.2 0.1 0 0
#F 3 & L iy o i
Distributed number of insecticide particles per mm? in each size class,
BHC, 5%, Dust, 20 kg/ha
= 2 =
*éiize ﬁchlacs/s‘) ~10 | ~20 | ~80 | ~40 | ~50 | ~60 | ~70 | ~80 | ~90 |~100|100~ | 5 5
1 3.0 2.7 0.9] 0.2 0.2 0 0 0 0 0] 0 7.0
2 2.3 3.8 2.0 1.4 0.5 0 0.2 0 0 [¢] 6] 10. 2
3 20| 20| 20| o| o] ofl'o| o] o] o] of eo
4 16.4 | 15.7 | 13.9 | 9.5 4.5 1.4 18 1.4 0.2 0.2 0 65.0
5 48| 6.8| 32| 09| 09| 0.2| 0.2 o] o o| ol 1720
6 19.1]15.6| 6.1 23| 0.2| os| 0.2] o] ol o| o] 440
7 9.7 | 16.5 6.0 3.4 1.7 0.3 0.3 0 0 ] o] 37.9
8 12.3 | 10.5 5.2 2.7 0.5 0 0 0 [¢] (0] 0 3.2
9 2.7 1.8 2.7 | 0.9 0.5 0.2 0 [¢] 0] ] 0 8.8
10 2.7 1.8 .6 0.5} 0.2 0 [¢] 0 (0] 0 0 6.8
11 17.7 | 10.7 4.8 | 3.2 1.4} 0.5 0 6] 0] (0] 0 38.3
12 8.0 5.7 2.3 2.3 1.1 0 0 0 0 0 0 21.7
5 84'78|42\24 1.0 0.3 0.2 0.1 0.0 0.0 0
Average . . . . . . . . . .
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Distributed number of insecticide particles per cm? in each size class,
BHC, 2.5%, Emulsion, 30//ha

*S‘jize@zlagéo ~200 | ~400 | ~600 | ~800 ~1000~]200|~1400~1600~1800~20002000~ %:ot;?}-
1 0 1.3 20| 3.7| 2.0} 1.0| 07| 0.3 0 0 0 11.0
2 0.3 2.3| 5.0 43| 1..3| L.7 1.7 0.7 0| 0.3 0 16.6
3 0 .7 | 6.0 6.3| 5.0 2.7 1.3 0| 0.3 0.3 0 23.6
4 0.3| 43]12.3| 6.0 27| 20| 1.O0| 0.7 1.3 1.0 ¢} 3l.6
5 0.7 47| 87| 93| 5.0 2.7 1.O| 1.7| 0.3] 0.3]| 0.7 35.1
6 o| 1.3| 6.7| 40| 6.7| 27| 0.3| 0.3| 1..O| 0.3| 0.7 24.3
7 0| 20| 33| 9.0| 40| LO| L3 0 0| 0.7 0 21.7
8 o 23|11.7| 70| 30| 23| 0.3 0| 07| 0.3 0 27.6
9 0| 23| 50| 43| 30| 07| 03] 1..7| 0.7| 0.3 0 18.3
10 0| 23| 37| 27| 07| 07| 0.7 0.7 0 0 0 11.5
11 0.5 L.5| 2.8| 0.8| 0.5 0 0 0 0 0 0 6.1
12 0.3 0.5 0.5 2.8 1.3| 0.3 0.8 0.3| 0.3 0 0 7.1
13 0 0Ol 1.0| 0.8 1.0 0 0 0 0 0 0 2.8
14 0| 0.3 0.8f 0.5 0.3| 0.3 0.5| 0.3 0 0 0 3.0
15 0 0O o8| 1..O| 0.8 0.3 0 0 0 0 0 2.9

Sleveragf;] 0.1 1.8 47| 42| 2.5 1.2 0.7} 0.4| 0.3| 0.2] 0.1

H5K H B 5 M
Distributed number of insecticide particles per mm? in each size class,
BHC, 5%, Dust, 40kg/ha

*S\iize %a(séo ~10| ~20 | ~30 | ~40 | ~50 | ~60 | ~70 | ~80 | ~90 | ~100| 100~ ?otjllﬂ
1 80.5 | 56.1|36.6|11.4| 55| 3.4| 3.4 2.0 1.8| 1.1| 0.7| 202.0
2 28.4 | 28.4120.7|36.4| 9.3| 55| 41| 39| 2.5| 3.2| 45| 146.9
3 31.4129.6120.9|13.0|11.6| 82| 55| 46| 29| 20| 2.5| 132.2
4 41.4|36.8 22.5|14.1 |10.5| 9.1 6.1 3.9 1.6 0.9] L1 149.0
5 39.5(33.622.5|13.4| 86| 3.6 1.8 1.1 0.2| 0.2 0] 124.5
6 41.8 | 26.1118.2|13.6 |11.9| 4.6 | 3.1 1.4 1.1| 0.9] 0.9 123.6
7 35.0| 21.6 | 16.6 | 129 | 11.4| 7.7 | 3.9| 3.4| 2.0| 0.9 0| 115.4
8 73.9(35.7 | 23.0|15.9| 9.3 7.3| 55| 3.6| 27| 0.9| 1.1 178.9
9 72.5130.9(19.5|13.2| 9.1 | 59| 3.4| 07| 0.7| 0.9] 0.2| 157.0
10 31.8|23.0(19.1|13.6 10.0| 82| 48| 3.0| 0.9| 0.7]| 0.7 115.8
11 36.4|34.1|21.9|14.2| 88| 7.1| 3.1 | 2.3| L1 .1| 0.9 131.0
12 35.932.3(24.3|11.4| 93| 6.4| 25| 20| 0.5 0.5| 0.2 125.8
13 54.3 | 42.1 (| 29.8 | 16.1| 41| 0.7| 0.9| 0.2] 0.2 0.5| 0.5 149.4
14 34.1|25.2(24.1|11.6| 82| 1.6 .6 L1| 0.2] 05| 0.9| 109.1
15 39.2121.8|14.8| 7.9| 28| 1.9| 14| 11 .9 L.1| 0.5 93.5

S‘zAveragfj 45.1|31.8 | 22.3|14.6 | 87| 54| 3.4| 2.3| 1..4| 1..0| 10O
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Distributed number of insecticide particles per mm? in each size class.
BHC, 5%, Dust, 20kg/ha
3 & =
*S\iize {?;lagél) ~10 | ~20 | ~30 | ~40 | ~50 | ~60 | ~70 | ~80 | ~90 | ~100| 100~ %Ota;ll-
1 30.7 9.3 7.4 3.9 0.9 1.4 1. 1 0.9 0.6 0.6 0.3 56.9
2 22,9 | 12.7 8.4 4,5 4.1 1.6 0.2 0.2 0.2 0.2 0.2 55.2
3 21.1{12.3| 6.1 1.8 2.3 0.7 0.5 0| 0.2 0 0 45. 2
4 18.4 | 13.2 8.0 6.1 2.7 0.5 0.9 0.5 0.2 o] o] 50. 5
5 26.6 | 14.8 | 12.7 4.8 2.5 1.4 0.9 0.9 0.5 0.7 0.5 66.3
6 26.5|24.4|15.3 | 12.5 2.8 2.7 0.8 0.4 0.6 0.4 0.4 86.8
7 49,8 | 39.1 | 23.0| 10.9 5.0 3.0| 0.9 0.5 0.7 0.5 0.5 133.9
8 30.0|23.6|120| 82| 2.0 1.4 0.5 0.5| 0.5 0.7 0.5 79.9
9 35.9 | 25.4|14.5|10.9| 55| 2.5 1.8} 0.9 0| 0.2] 0.5 98. 1
10 33.4|20.2|31.6 9.1 3.6 2.5 1.1 0.9 0.5 0 0.7 103. 6
E =]
Average 29.5(19.5|13.9| 7.3 | 3.1 1.8 0.9 0.6 0.4| 0.3 0.4
LTk B E &5 MW
Distributed number of insecticide particles per mm? in each size class.
BHC, 59, Wettable powder, 20 kg/ha
7 =
*Siize %:lag‘:) ~10| ~20 | ~30 | ~40 | ~50 | ~60 | ~70 | ~80 | ~90 | ~100| 100~ Elrotglf
1 60.5]32.9]15.9| 4.8 1.1 0.7 0.2| 0.2 0 0 o] 116.3
2 93.0 | 34.3 | 24.8 9.3 3.6 1.4 0.7 0| 0.2 0.2 ] 167.5
3 83.2|33.4| 17.0 8.0 2.3 1.4 1.4 0.5 0.2 6] 0.5 147.6
4 55.1 | 27.8 8.8 1.1 0.5 0.3 0.8 0.3 0.3 0 6] 95.0
5 60.5 | 25.0 | 10.5 8.9 2.3 1.4 1.4 0] 0 0 0.2 110. 2
6 52.7 | 14.3 | 14.3 | 6.1 1.8 0.7 0| 0.5 0 0 6] 90. 4
7 32.5120.0| 9.1 4,5 1.6 0.5| 0.9 0| 0.2] 0.2 [¢] 69.5
8 84.5|21.6 {1229 | 6.4| 2.3 | 0.7 0.5 0| 0.2 0 0 109. 1
9 56.1|19.6 | 11.6 | 45| 0.9| 0.5 0.2 0 0 0 0 93. 4
10 47.3 1 25.2 | 14.3 6.8 1.6 0] 0.2 0 0 [¢] 0 95. 4
OB
Average 62.5 | 24.4 | 13.9 6.0 1.8 0.8 0.6 0.2 O.1 0.0 0.1
w8k KN E H M
Distributed number of insecticide particles per mm? in each size class,
DDT, 10%, Dust, 20 kg/ha
= 2 =
iglize {:(i::la(sg) ~10| ~20 | ~30 | ~40 | ~50 | ~60 | ~70 [ ~80 [ ~90 | ~100| 100~ %ot;—]'-
1 107.0|28.9|18.0| 7.5| 3.9 1.8 0.7 0.2 0| 0.2] 0.2 168. 4
2 120.7 | 44.1 | 20.5 8.6 1.6 | 0.5| 0.2 o] 0 0| 0.2 196. 4
3 60.0|28.4|18.9| 7.8 2.0 0.7 0| 0.2 [¢] [¢] 0 117.5
4 50.7 | 23.4 | 17.5 4.1 1.4 0.9 (o] ] 0 0 0] 98.0
S 80.0 | 39.5 | 13.2 4.8 1.4 0.5 0.7 o] (0] 0.2| 0.2 140. 5
6 46.6 | 32.3 | 17.0 7.3 2.7 1.4 0.7 0 (o] 0 6] 108.0
7 48,21 22.5]12.3| 2.7 1.6 | 0.7 0| 0.2 0 0] 0.2 88. 4
8 63.2 | 24.1 | 16.4 3.2 1.4 0.5 1.2} 0.2 0 0| 0.2 109. 4
9 52.526.5|15.5| 23| 0.2| 0.2| 0.2 0 0 0 6] 97.5
10 62.3 | 33.6 | 18.6 3.2 0.5 0.2 0 0 6] 0 0 118. 4
¥ 5 69.1 l 30.3 ] 16.8 5.2 1.7 0.7 0.3 0.1 0] 0.0 0.1

Average
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9

7N

Distributed number of insecticide particles per mm? in each size class.

BHC, 3%, Dust, 20kg/ha

R B [ o] ~20| ~30| ~40| ~50 | ~60 | ~70 | ~80 | ~90 | ~ ~| & &
Size class 10 20 30 40 50 60 70 80 90 100 100 Total
1 28.0| 80| 9.3| 3.2| 0.2 0.7 | 0.2 0 0 0 0 49. 6
2 28.9 | 12.0| 5.9 1.8 0.5 0 0 0 0 0 0 49.1
3 33.9(28.4|15.0| 3.4| 0.7 0.2 0 0 0 o 0.2 81.8
4 40.0 |1 30.9(13.4| 1.8 I.1| 0.5 0.2 0 0 0 0 87.9
S 57.3|36.4|25.0| 43| 0.7| 0.9 0.2y 0.7| 0.2| 0.2 0.2 126. 2
6 51.4129.6|21.6 | 7.7 1.8 0 0 0| 0.5 1.1} 0.5 114.2
7 47.2 | 18.2|13.9| 4.5 1.4 0.6 0.3| 0.6 0.3 0 0 88.0
8 51.1|31.4|22.5| 5.2} 0.5 0| 0.5 0] 0.2 0.2] 0.2 111.8
9 41.1|28.6115.2| 41| 0.2| 0.5 0| 0.2 of 0.2] 0.2 90.3
10 85.8 | 26.1| 14.8| 5.1 1.7 0 o] 0 0 0| 0.6 134. 1
£ B
Average 46.5(25.0(15.7| 41| 0.9| 0.3| 0.1| 0.2| O.1| 0.2 0.2
“Iheatment
BHC Dust 5% 40 13 4a.
6F :
44
2} Treatment
BHC Dust 5% 40%/n
6 BHC Dust 5% 20%/4a 6 m
4 4k
2 -/‘_L—/\_/ 2t
¥z ol BHC Wellable powdep 5% 20" fi- . BHC Dust 5% 20%/h.
“};\ 2 5-% 2t
~P“§ p _DDT Dust 0% 208 #3;\ 6 BHC Wettable powden’5% 20K8/ha
g W =R
Té ar " CF; 4 \/\/\__
g‘ 2+ P—‘E’ ok
0
BHC Emudsion 2.5% 30%ho VEE‘ DDT Dust 10% 20%na
6
: W\
2001
BHC Dust 3% 20%/a
of
o0 4 \/\/m
1'231'1567é<}1'0nr21314!5 Iéé4f‘567é';l‘l)l‘ll“2l3hl.l‘5
B &5 Sample 2B gE “Sample
HEM F1EBMCET HERETE HeX H2EEMCRTAEAETE

Deposited quantity of chemicals in

the 1st arial application test,

Deposited quantity of chemicals in
the 2nd arial application test,
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TRIES R ORE X fTicdlen o fe,

SR A CE 2 BEAO FTRLF LEMBEMOFE TR bNTHL, BATIIHS B2, BHC #H#H
40kg BAKKCEFHHE TRIL 20 kg BARIZ K BRTH, Fcgg 2 BHC 40 kg BRI BT 5
EHTRERIFHC L, % 1E BHC 5% B 20kg BAKIEEbDTBUHERLRL TS, Thbo
Z LRRBREENKRELBER L LTE Y, WHOREAN*2BT 2 LWHETH S, F1HHACE
THREIEmAII TR Y RBROYEMCIT > T3, e BHC 5% ##| 20kg Ao & 2izAD
ATzt lL, 6m P EDOEETIX 4~5m OEMNRVLTWie, Z0eDdE TELRLES - T
Wh, DWTKRREAR Ch b, BHC 40kg #AK, DDT HAKILA P L L CTEICIF S E
hick\wz b, &2 BT BHC BHA| 40 kg BRI MBS A ST REDOFHETH - 1oh’, KFH
BAK CiXAEOENA S H, BHC 3% MEIWA & XRS5 KRR O EAVBARCKE D, [EO
IS ThIFD TEALLEETHD, ZDIX) RKBOBNEROETECEEL 5,

DDT ##HREWThTORAE FTRYFLTCW5, DDT oBFoRESfivsnsd &, 20p UTFO
INBLITFARIBOKRELR EDTE Y, i 10 ¢ LT OBRF ORI EENCS . Z OBELFHE—IT X
AABLT B, ﬂﬁ;ﬁﬁmz COEBIMEBELTVDH IS A LD, L L, FEHl o &z BHC
CHEL, HBERRBETRE LR ESABEL TRV, D LAHSERRR It itx L
EzTWBERLIBED, ZOTINETHERN e AR LEb2EERT LI TAELDRS, EH
BAIENTRE 300 2 v ¥ a THD, BTHTOREICOEHBELZBBLS % 402 UTFORTTHY,
100 ¢ Bl EOFRNTI X b T, FHEIBFTHoTc b2 %, ko R Xk DDT owt BHC
3% %), BHC 5% Xfu#l, BHC 5% MEIOMATS D, BHC DRENE 75 IC Lich A
B BEAND D, KFFOABMDBNDITF + )V ¥ —DECK S XI5, Mz bhiBERNHC
BWEERYEL TnltnZ LB, 2 [E BHC #A 40 kg B0 TR/ L0, |84
BB R OMECERL, FBOBVCRTIEBEET L ESFERL TV, BARKIX2&
AL B, BB IR Th 2,

AL 1 RO 2 LoTibish o 7o8t, BTFREEbDTEmok, LovL, Hlils b2 HD L
h, ROETZITHh? EETEIABML TS, ETRTIRAWCLTREL, 200 ¢ LT O/NERF3
BEAERDORIRVWORRL, 1~2mm P EORTFHHLE L TE D, 500~800 p DRIFARKRYER L
DT, BRNEHAC SRR ER SRS 2 L2307, REVEARRHNCE T LT3 &L b
han, LennwPoTRedAEL TRy, TSChEHREYBF 50Dk h #lir S#%L, &b
B NETHDEND D, BARESBHEIC BRTERIT & bkt bigu,

4. BIBLEMRE

D #AEHE

BERM & LRFLED= V=Y, P F=Y0RBKRE S EXEAVi, ThZh 1XKOREBEIARL hREE 80
cm DK 22 A¥E D, A% 220 AEFHBRA L L TR L, FRBRRhRic="<Y, P F=YZh
Zh 20 T OORBRM A FEIZIEN, 205 bEREHNBOBERCTE =~ LY~ 2dbo> THEELL,
2L, EEAONBR ORI 10 KORMM & EA Lic, ERABMKR TR E= -1 v~ FERBREL,
ChBOBRBMRETRTC—EHHERE LTE0EE KRB L T\, RBRAROEBIFETROILE
ZEbEie, TRIHERAROBEILRCHTHREIUOHEBY TELRTRET 5D TlE-7dDTH
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%, TOREDOHEII Y, 5KDERERAK

o
dol_

T EORBRKIC RS Sh, ¥BETX o B B B
) . e 1
DIEEE CORBAPHECES Sh T HimeslmelsreslsrsBas
BB 1B L B Vi N
%, 71A A 1A VB Iy
S bl NR L B i | YA \
FEILE 1 EBAAIRIC I TR AR 1 Z s LA VB NE | [up]
_E’f 4 Vi Y A N A mMA
MADT A22R, XU 32RO 9 A22A 13 v B v B Il B L B
g 12 [ VA NA WA |
O 2 @it Ay, 52 EEAAK TR 1 H n{ve VB o|WB ] LUB
¥ ooy a A A WA 1
% il = - ZEA ¢ 9 TNz} 1) | B Y|
R#D9 A23A D 1 [MDRfTIc»te, FES z & o iL2 h T "
- IR . 7we B LB vl
B & LCHRM & LT3 X OMBREO 2 i sfwa | [wa]| [a] [NB]| [Ne
.. .. . 5[ B I B V] VA
EAL, =V=Y, FF=Y0ThZho® 4[wA LA N B VB [ -
. 3[1B / VB T
S/ D Y Y % 74 &> Ips typographus 21 A za Ng B M &
, | VA Iy A A 1l
LINNE, F F=Y %24 &< Polygraphus i > 3 4 5
proximus BLANDFORD %5 X 8% D LD B 4L B 5% K& ST Tree No.
q - /= N . Treatment
ROBABDREIC L DTl oteo ¥129 A I BHC Dust 5% 40 kg/ha A Treated
FAERTIZERL, TORAROEFHEIREY I BHC \?VUSt E}):ij 20 kg/ha B Untreated
ettable
HIRE LT, Il BHC powder 5% 20kg/ha
) IV DDT Dust 10% 20 kg/ha
2) RAE/R V BHC Emulsion 2.5% 30//ha
- - BHC Dust 395 20 kg/}
FIRRBR & & BIAHC R T 5 BALBIL ¥ bid | o Dust 8% 20 ke/ha)
THIRNDT, &) LIcEREET & BT RBRM O L&Y H I

Example of sample log.
RXTEehot, LovL, WHOMEAITTT P P o8

WhEEX DD, REABAOEERINIARR L S FILROREMPcHich, KRR L L CTLFE
FHETHD EEL DRIEH, ERCRIEAENE LD T o, TORELE LTHE 1 BA#AABKE Tk
EREEDES L, EEFCIIKRELUVFAROBEECTHEL TH o7 &, 78 2 BIHMKIL
BAATAHETEEM LTI LWL KRB TH D, TexhOoERSIRC X 2 RBMOIR Lk EOHEN
FHRBRIBHOBEXE TR LD TV LD EEL BRS,

RRERIES~IMD T EL TH B,

DRI DD X DI, ERINCHZTERIRK &b #Amd & BB ORI 2 g CBRE e
B bR, D THE 1 EEFAICEKT 2 BHC 5% %% 40kg #mX & DDT H#l 20 kg #fr
K ¥ X0 2 B fiic st 5 BHC 5% Al 40 kg BARKICE D EEAH & ORICROEL D bh
%, Lnl, BHC AAIR TR HDOHERN A LD LRI, WABMIBAEIRRIFTho L3
2 BRIV DT, BWEREELZ LR TERLY, 20X RN TRRERRISGO L AR T5 2
LIXTER, 1, BHBEO VW LRIBhll ), HOBOFENREL DD, - ORBRKIIE
A RRARBACEPLTETLTE ), HUBEKARKCEMA IR TH BT ThD, BickEE
PR DZIERN S (B LT, HiT Oy REF TH—C#Ui S his hid T ShicliBRRad 515 5
T LI TER,

e R RBRMCE S FUHOHERX TEARTREL TH DD, KBSV OEILURDD LTl
Bighy, EARBBHCRETESC L 52MPs&HEOHES FAROFECHIY OFELBIF LT
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100 |- M {004
mm  Tneated []
= Untreated ww  Theated
treated .
2 Date of investigation % = Urreated
ol gtion i al |
M Date of }nvestigntiou
s 23
20t Lef R
[} b =
<3 w2
#2 w <2 wf
= R f
Z
201 0
1 23 45 6 I 2 3 4 5 ¢ | 2 3 < 5 (S}
A IE Treatment AL TR Treatment
1 BHC Dust 5% 40 kg/ha 1 BHC Dust 5% 40kg/ha
2 BHC Dust 5% 20 kg/ha 2 BHC Dust 5% 20kg/ha
3 BHC Wettable powder 5% 20 kg/ha 3 BHC Wettable powder 5% 20 kg/ha
4 DDT Dust 10% 20 kg/ha 4 DDT Dust 10% 20 kg/ha
5 BHC Emulsion 2.5% 301/ha 5 BHC Dust 3% 20kg/ha
6 Cont. 6 Cont.
#H8N F1RBMARARER FOR HoEEmMARMER
Effect of the 1st aerial application. Effect of the 2nd aerial application.

B LBbhd, 8 10 RFETIEL, RRAMORIKDRESY A5 L& 2 BEEAMA TEECFHL T
5, LiL, & 1EBMATIREIICL > TRALTHBD M bhs, i, 2L EAILDOKRVREM L
%<, B 1EHEMADO= V<212 IEEL DHCRFENR GIY, BISSBALLERALLE-
BBRHTh, FERCEAAN— D Z LD BRI o, LichisT, LEDOILEHLTHDET,
EbLCEAOYREMET 52 LIXTE ey, BARBRC I CQXERT OGRS oo, Z oMo
BED LT L, ofE, BHC 5 9% ¥l 40 kg BR 022 1, 2 EHAARER L bR U X 5 7
ERLTWAZEDD, HEBREEHNOPREND oD TRV EEX DI LNTELY, Tihbb,
BELENYSBBATILRIY, HOBREOCHRLTETHSS LVLIFENFTS, +F=v, =
S=YDER, ==Y ORAIBFECT S LVDOTEOERIRNHETH S,

BHARBEOBDRY LB T 2 &, FHAK LLABREORILELZTE D, HCENDD LITE X bhis
Vo Tt WTEROBAR b EREZHAT LTI EREK LR LCBE, i h OENBLRB, Z0
LR L, 2 AOBMRRRELVAUERE T, 2% b0, HxoRAEKCNTHHBRZBRETHBH,
W aths bABEOEAMAOPHRIADD Z LN TE B, BILROTEHRED OE X B Lol h ik
VWRRBRE Thoeh’, BILBROEBEECK LEKDOEN SholclcdZ DL 5 RN 2 bhcb o LBEb
ha, LietiaT, IOAVCERREREZFERTIZ LRI T, XD ERBERDELHTS 550 LHEHE
NB, cOZEmbELD L, HLUETREOES 75 1 BHC 5% $fl 20 kg MK T, RER
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Bl BHBRALRIT»FIAE

Number of entrance holes on ench sample tree, per m?
% 1 B & A g 2 [ ® A
1st application 2nd application
Trees' FF =y = vV = v L = vV = v
Todo-fir Ezo-spruce Todo-fir Ezo-spruce
& 1{2|3l4]s Tgsta] 1]21(3]4]s Tﬂal 1| 2|3[4]5 T?Ial 112(3|4]s Tﬁal
22 0] 5. O] 5.05. 0 5.0 10.0 4, 74. 4 9.1
» 21 (6] 0 8.0 3.0 11.0 8. 8 8.8
20 0 0 3.3 4.03. 3| 10.6/2. 56. 1 8.6
19 [¢] 0 5. 0| 5.0 2.3 2.3
18 0 2. 7| 13. 3 6.02. 8 3. 3 6.1 9.9 9.9
17 5.7 5.7 0 {5. 3| 8.8 2.7 16.8[1.9 1.9
16 14. 0 14.0 4.7|11.9/4. 7|2. 5/5. 4| 29. 2 1. 6/2. 8 4, 4
15 1.8 1.8 3.8 3.82.3 2. 512. 2 7.0 0]
14 |1.6[7. 5/10. 9 3.3 23.3 1.5 1.5 1. 2.3 4. 2 4. 8 4.8
13 0] 1. 6 1.6 S. 7.5 12.9 1.6 2. 3 3.9
12 1.6{1.5 3. 1/4. 1]1. 5] 5. 6(6.0| 3. 5[1. 5 11. 0] 1.5 1.5
11 |1.33. 8j1. 3| 6. 4 5. 7 5.7 1.4 2.9 2. 82, 6 5.4
10 1.3 1. 3[1. 4 1. 4{1. 6| 4 5. 6|1. 2| 1.2
9 3.5 1. 3| 4. 8| 1. 63. 6| 5.24. 8| 8.7| 13.5 1.3 2.1 3.4
8 2. 38. 0| 10. 3 1. 6l6. 4] 4.6 11.0f1. 2 ’2.9 4.1
7 15. 419. Of 24, 4 5|11.2] 2.7|1.6| 6.1 2.0 9. 7|3. 4]1. 2j2. 5|14. 4. 3| 26.0
6 1.2 2.1 3.3 0 7.41. 3|1. 8| 10. 52. 1 3.8]1.4] 7.3
5 22. 8)3. 5 26. 3| 1. 3| 1.3 21. 3| 21.32. 1 5.7 7.8
4 4. 2|2, 4 6. 6 0 15.9 1.7(1. 1] 18.72. 1 1. 2 1.4 4.7
3 2. 0[10. 91. 2 14. 1 0 31. 6 6. 6[1. 0] 39.28. 1(3. 3 6.4
2 2.2 2.2 0[1.313.2 1.6 |16.104.7 1.7 6.4
1 5. 9] 5.9 0 8. 0! 4. 8| 12. 8 6]
?053 6. 4[21. 3/98. 621. 6{5. 4| 153. 5 (5. 5(12. 3] 0 [15. 08. 6| 41.4 [33. T{147. 6]11. 5I43. 0129. 91 285. 1 [24. 3|17. 8126. 2147. 3{12. 3| 121. 9

—HEEH TR > T\ 5o, MORHIERAK &AERHRLYRLTS, Lol, DEHNEL, »
DHALTRE—LAAR TREIAE I ML D SV DRXBURTH B, BILROBEELTL LV-Ox, FiRko
TESWBVWAHDEUNE 2 b bh, T OME—HCTibh BERA L Hbe T, ERBMHOHE
D ORBMFHE DRI HOBELX T T &b EL bhb,

RBMOLTHE L ) ZARIK LB LK, § 11~12 RO Z L ERBME«E b bT, —5%
DEFEENIFAD bhich o, L, HBBRICOWTUETHUOEILEL L B0 Sh - T, Zehifiic X
DEARBATIE, BALEECS ORANNET 5T TH B, ERBMACHI ) XD LrEeEs
hich’, BRRTAEILROFELS - EOME A cbhTE b, ZOEETIRY BRKINEFEYT
Hote TDLSCBRABNERDHE 2o TOIRWAIEY KL T3 2 &A%, Bk & &t
LOFIBUCEND bhich > LERT B 1, SHEMEBMCHT 5 —oDOMBEALRELTWS
DEVZEY, L, HBRECTETHCEAL TSR L, #HAKOEILBIIIEC—FEL T
WZ ERHARCAER L TW A BRI T T EAOKE LTI, BRATHYRLTWE30
LEZ bh, BARE IORBR DR SR TKERBAC X 2P ROTEEZE ST T\ 5,
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BlLER HFl1EBARABRALRKOZFILEK
Number of entrance holes on a unit surface (m?) of sample logs in
the 1st aerial application area.

W E A H
Date of investigation 22/M 22/K
' o A P H E m
Treated Untreated [reated Untreated
AR };’_ Ezo- go(): Ezo- dT;)_ Ezo- :ifo: ?Ezo—
5@ E % %E%Fﬁf!l’ spruce % fir spruce 2 |fir spruce % fir ‘ spruce %
HEE HlE <fl g g8 3
Treatment |Investi-([S.§| & BRI~ Bl '§§ = #HORE R Hi
gation (88| S| » NEIERS SS| § IR
NEI R S S| = @ S8 N2 298| &l 2
part XX/ 3 8 2R ¥ 9 2N ¥ e SN
S ég £ Totaln?‘ 'ég s Tota]i ég S Total‘f‘ ég 5 Total
BHC 5% Uppgde 5.1 ol 0| 5.7 ol ol 0| 0|57 0| of 5755 0 5.5
1| Dust L°W§§de 1.1 1.6 0| 2.7/17.0 1.6] 0| 18.6 1.1/ 3.1 0| 4.218.3/ 2.7 0 |2L.0
40 kg/ha Total 6.8 1.6/ 0O 8.417.0, 1.6/ 0| 18.6/ 6.8/ 3.1] O 9.9|23.8/ 2.7 0| 26.5

BHC 59 |UPPET 5o o

Cide o| 80 1.3 o| o| 1.39.33.820 151 1.3 o| ol 1.3
2/ Dust L°w:{de ol o] ol o o|8.4 ol 841.31.9 1.6 48 0|84 o] 8.4

20kg/ha |Total 8.0 0| O| 80 1.3/ 8.4 0| 9.7]10.6/ 5.7 3.6 19.9| 1.3/ 8.4 0| 9.7

BHCs%Upperd 1.s| ol o| 1.s] ol o] ol o|1s o| of 1.5 o| o] o] o

side|
Wettable [Lower
3 N owder Side 6:9 0| O] 6.93.5 1.9 1.9 7.310.5/ 2.2 1.8 14.5 6.0 1.9 3.9| 11.8
20kg/ha  [Total |8.4 o] ol 8.4 3.5 1.9 1.9 7.3012.02.2/ 1.8 16.0 6.0/ 1.9 3.9| 11.8
DDT 10 % Upp‘;de 0 o| oli3.6 0| 0| 136 0] 0] o o0f13.6/1.4 0] 150
4| Dust L°W§§de 2.7 o| 2.71 of o|5.0 5027 of o| 27 o| 0|50 5.0

0
0

20 kg/ha  |Total 2.70 0| O] 2.7/13.6/ 0| 5.0/ 18.6/2.71 0| O | 2.713.6 1.4 5.0/ 20.0
0

Upper
BHC 2.5% sidel 7.2

LOWes{dezs.sv 2.6/ 2.7129.2/ 5.5 0| 1.6 7.1[36.6| 2.6[11.7| 50.9/11.8] 0 | 5.1] 16.9

0| 7.20 0| O] O 0/9.3 0| Of 9.3/42 0] 0| 42

5| Emulsion

30//ha Total |31.1| 2.6| 2.7 36.4{ 5.5 O | 1.6| 7.1/45.9| 2.6|11.7| 60.2{16.0] O | 5.1| 21.1

Uppged 0|1.41.2 26 olndiz 26
6/ Cont. L"Wz{de 55.3! 5.4 6.0 66.7 88. 8 8.7|11.8109.3
Total 55.3 6.8 7.2 69.3 8. 8[10. 1/13.01111. 9

I #E& 2. MABFEREEIIBLEHRICET ZHER

~Y TR BT, B IESREERICHS 1o, BRI & RN L E & OBIRY R
B,
L ®EBAZ
~Y 2 FEEATITIEE RS T TH—C i Ld s ke, FHEICET, 1 oRILRBEOHLE
EEE L, RERBBEN= v 7HER ORISR0 K 2 BRI R E Ui,
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12K FoEHBEHAARBRILKOZF ALK
Number of entrance holes on a unit surface (m?) of sample logs in
the 2nd aerial apprication area.
E'Ete ofﬁinves}?igatioErln 23/K
Treated "Untreated
?L A ’I;?fo Ezo-spruce 'I;(i:';ﬂo— Ezo-spruce
iR B 73 HEER & &
9 9 99
Treatment Investigation '§§ -§ it %g ;:; =t
part NS N ® NK NI
25§ £ 25| §| 2
$ |83 8 T} |&z| 5 | ™
BHC 5 % Ummr;JeA 13.3| L.9| 0 |152|221 L.2| O 23.3
1 | Dust Lower side 9.1 28| 0 [ 11.9!21.5| 6.9 O 28.0
40 kg/ha Total 22.4| 47| 0 |27.1|43.6| 7.7| O 51.3
BHC 5 % _G;_»;;; side | 6.0 21| 0 | 81| 1.5 1.1| © 2.6
2 | Dust Lower side 125 1.2 0 [13.7] 9.3| 23| 4.4 16.0
20 kg/ha Total 18.5| 3.3| O |21.8]10.8| 3.4| 4.4| 186
BHC 5 % Upper side 3.1 55| 0o | 86| o | 23| 2.6 4.9
3 | Wettable powder Lower side 17.5| 3.0 4.4[24.9[16.1|12.6]| 6.1 34.8
20 kg/ha Total 20.6 | 8.5| 4.4133.5(16.1|14.9| 8.7 39.7
o DDT 10 % Upper side 1.5 0 0 |1L.5| 32| 28| 3.9 9.
4 Dust Lower side 13.7 | 1.2 0 |14.9| 8.8 0 0 8.
20 kg/ha Total 25.2| 1.2] O [26.4|12.0| 28| 3.9| 187
BHC 3% Upper side | 82| 44| 0 |126|150(11.8| O 26.8
5 | Dust Lower side 15.3| 7.3 | 85|3L.1{15.6| O 0 15.6
20 kg/ha Total 23.5|11.7 | 8.5|43.7|30.6|11.8| O 42.4
Upper side 18.4| 1.6 0 20.0
6 | Cont. Lower side } 43.0 | 4.2 20.4 67.6
Total ; 6l.4| 5.8|20.4| 82.6
TYV=Y, TH=YRIOL F=Y & 5K%# 1m EY) hERME Lic, SR LR

CEoTHESED D, ThLBFA—YA,»LOBRRAMTESLLVL IS EEOACKEL, YARRD
HEEC X DB BOMELITH LT L,

EBEEfhAc 80cm MR Lo AFRC Lo T=V =Y (7H=V =2 %&) 40 K,

b F

<=V 40 AEBKOTEMICERICEE Lic, FERM ORI 500cm? 025 7 4 VikEKFicBEE, %
TROFBECIM I, Th & LB b OB & L TEERARDZIEPREHIZHH% 1 KT
OFEML, FoOfic2hkxmz, 5t 12 KeERDI1 DB LThOLWECRE L, ZOfEM 0K
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BXb 5mEhicRcES 5m ORBYRT, - BNIBMEY ST BHC 5 % By#l ¥ L,
BALE LA CERERBORIIZEBA CER L VIIKBAEMANRTE 5 L IR L, B8 A21E
R 10 B ATie - e,

BE 77 4 VIRRET LICHBRRBEEQ L 5B L CED, ERCHEDRY 30°C K 20 HHERE
BL, tOEEYTFE LA, FORERIE 10 Mo Z ks, FHERIBMAMAL VEIHDCLE
DSz B, KPEERN 7m TREELRD, ThUERRBEERER-> TRIT 3, FEELZHSN
IBET 2 fcd—IG ha Hic hIKBBHT 5 LKk 2~500kg OB EA I Licind,

—_— Dosuge

— upper side
Entrance hole :
— lowen side _
30 —.;‘; 1000
o
3 |8
: |2
g¢ |°
el b L
=
<L S
®

| 5 10 15 20 25 30 35 40
K & % No. of logs

FIOR % TE &F ALK

Quantity of dust deposited and number of entrance holes.

ZOBOKRKEH OV TUFC B COBMR T iblich - 1o, FRETOBRMERC X 5 LfmE
HICHBOERL D - 1o, BARRCHIc->T, BEOERIZOLDTIFHI3FELALDOTHBH,
FHNC LU E 2N ETHY, CORTRIIBFOMEIREVLDLEEL BRD,

FAEXHAE 50 BO 10 A 8~9 ARV, BALLF 74 2 YROBAREM O LEHLL O
MBXRHELAES bR X, BARKEECTLbh TWB0%HRBRTH L 5oL, FEMOBAIIHK
LTHBRORAELREE Lz, HOETBELH 5100~9600cm? B 7cDT, HEDLDIZIHBOREAIL
% 5000 cm? HE L TR,

2. REBRER

BARRERD L, P =M EAE L F=Y$ 274 AVDBEADEL, T PO Monocha-
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=Y ROWTIHERAL, EELTH FeyHTHHEREA LI,
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£ | 243 | 20.2 | 19.6 mly 15.1 CORRDBAD L ABRDOPEASLLEE
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Chemical Control Experiments of Bark Beetles by Helicopter
Application in the Wind Swept Forest in Hokkaido.

Sukehisa AINO, Motonori INOUE, Ryoji OKUBO,
Kb6z6 Kosucl, Hiroaki YAMAGUCHI and Katsura INOUE

(Résumé)

1. Hokkaido was stricken with a storm in May, 1953, and with a typhoon in Septe-
mber of the same year, leaving a great number of wind damaged trees in their wake. As
it was feared that the damage to be caused by the bark beetles would be very heavy, various
counter-plans were taken., Aerial application of insecticides by helicopter was one of them.
Taking advantage of this opportunity, we carried out the following experiments :

1) Experiments in applying insecticides from a helicopter and its effectiveness in checking
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bark beele infestation,

2) Experiments on the amount of BHC dust depositing on the logs and how far it can check
the infestation,

3) Experiments on the effective amount of insecticide dust applied by helicopter and the
best meteorological conditions for this purpose.

The results obtained from these experiments are summarized as follows :

2. In order to prevent the bark beetle attack, dusting by the insecticide directly on
logs, at least 50 mg of 5% BHC dust must be laid on every 500cm? of the surface. It was
not easy to deposit such a large amount of BHC dust from a helicopter. In these experi-
ments, when we applied 40 kg of BHC dust on every one ha. of the forest, we found that
our work was effective to some extent, though it was not quite satisfactory.

3. However, taking the whole forest into consideration, we found that the logs on
which 20kg of 595 BHC or 10% DDT dust was applied on each one ha, of the forest suf-
fered less damage than that of the control forest.

4, In these experiments, emulsions were not effective. But, as we could not spray
them evenly in this experiment, it is nécessary that we should repeat this kind of experi-
ment with an improved spraying equipment in future.

5. The amount of dust which had fallen on the ground when it was dispersed from a
helicopter was largely influenced by the atmospheric condition of that time. The time
which is meteorologically best suited for this purpose, during August, was either before 8
o’clock in the morning or after 5 o’clock in the evening.

If insecticide dust is emitted during the daytime, instead of the suited time above me-
ntioned, most of it is lost by dissipation in the air, and very little settles on the ground.

6. Dusting experiment of 20, 60, 100 feet in height in the suited time, revealed that
a helicopter flying at an altitude of 100 feet can dust most effectively in width, but in the
unsuited time, 20 feet dusting was superior in the amount of dust reaching the ground,

7. When we applied insecticides at the speed of 15, 30 miles per hour, 15 mile dusting
was superior in volume to reach the ground. Unless a helicopter flies at an extremely low
altitude, its height and speed have rather little to do with the effectiveness of dispersing
operation. And in the forest, it is especially necessary to choose the meteorological best
condition for dusting and spraying.

8. For these reason, in order to protect the stand against bark beetles, we should
choose the season when they are initially most prevalent and the best suited time for dis—
persing operation by helicopter.

Applying insecticides by helicopter is a less effective method than spraying it by engine
sprayer on each wind-damaged tree, However, we can prevent the stand against bark

beetle attack to some extent by aerial dusting.



