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of 80% methanol. The filtrate, containing mala-
thion 50~200.g, is passed through a glass-filter
(17G-3), packed with a mixture of acid-washed
alumina 30g and about equal volume of hyflosuper-
cel (Kiesel-guhr) 5g by methanol, at the flow
rate of 20m/ per minute by suction. The filter
is rinsed with 50m/ of 809 methanol. The eluate
is transfered to a 1~3] separatory funnel, and
diluted with twice its volume of distilled water.
To the diluent, 100~200m/ CCl, and 20g of
anhydrous Na;SO, are added, and malathion is
extracted by shaking for 3 minutes. The CCI,
extract is transfered to a glass-filter (17G-3),
packed with a mixture of acid-washed alumina
Z0g and about equal volume of hyflosupercel 5g
by CCl,, and passed at the flow rate of 20~30m/
per minute, if necessary by suction. Another 50
~100m/ CCl, is added to the separatory funnel,
and malathion is extracted by shaking for 2
The extract is passed through the
glass-filter. The CCl, extract remained in the
alumina mixture is eluted by gradually increasing
moderate suction, The eluate is transfered to a
1/ separatory funnel, and washed with 100 m/
of distilled water by shaking for 2 minutes.

If the mixture is emulsified, the washing should
be repeated until the emulsion disappears.

The CCl, layer is transfered to a 300~500m/
separatory funnel through a fluted filter paper,
5ml of N/2 ethanolic ‘KOH is added and shaken
vigorously for just 1 minute. To the separatory

minutes.

funnel, 30m/ of 2% Na;SO, chilled below 10°C is
added, the mixture is shaken vigorously for 1
minute, and allow to separate. The CCl, layer
is discarded, and 20m/ CCl, is added, and then
shaken for 1 minute. After separation, 3.5m/ of
1IN HCl is added to the aqueous layer, and mixed
well. To the aqueous layer, 20m/ CCl, is added,
shaken for 1 minute., The CCl, layer is discarded.
The washing with CCl, is repeated until CCI,
layer is almost colorless. Then, 1ml of 10% FeCl,
is added, mixed well, and the washing with CCl,
is repeated until the absorbance of CCl, layer at
418my is neglisible. The CCI, layer is discarded
as possible as completely, and 5m! CCl, is pipetted
into the separatory funnel, and transfered to a
refrigerator. After chilling at 5~10°C, 2m/ of
5% CuSO, is added, and shaken vigorously for
30 seconds. Immediately after separation, the
CCl, layer is filtered into 1cm cell through a
small plug of cotton placed loosely in the funnel
stem. The absorbance at 418myg is measured
against reagent grade CCI, within 5 minutes. The
absorbance is corrected by substracting the crop
blank, and ppm malathion in the samples is
calculated from the calibration curve. The cooling
before color development of Cu-complex is disp-
ensable, if the standard curve is prepared evefy
time for the determination of malathion.

This method is able to determine 0.25 ppm
malathion in 250g of sample,

On the Dynamic Control with Helicopter Aerial Spraying to the Pine Tree Boring Insects.
Seiroku Sakar, Masayoshi Gompa, (Institute for Agricultural Chemicals, Yashima Chemical
Industry Co., Ltd. Nagano-Tomitake, Nagano) Katsumi Kawasata (Kagoshima Prefecture
Forest Experiment Station, Gamo, Kagoshima) and Hy6z6 Yownesavasmt (Chiba Prefecture
Forest Experiment Station, Sanbu, Chiba). Received June 1,1966. Botyu-Kagaku, 31,120, 1966
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Test forests where highly populated with pine tree-wood boring insects.
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in Kagoshima and Chiba prefectures.

Control of pine tree wood boring insects by helicopter aerial spraying

Kagoshima prefecture Chiba prefecture
Place of experiment _ _
Akune Oshima - Sendai Kushikino Wada Osawa Huttsu
Days 5/10 5/11 5/12 169/13 | 1/6,9/20
Times 6:31-9:20 7:51-9:16 5:36-6:53 . . 5:30-7:00
5:40-6:50
Area of experiment 33 ha 33 ha 22 ha 20 ha 20 ha
Insecticides used Barkcide emulsion r-BHC E Barkcide emulsion
Application dosage x12, 72l/ha %10, 60//ha x12, 120i//ha
Ground sprayin Mist spray . .
Method allj)pl)iledg Barkcide oil solution, %10, gﬁig;;l g and -
Insecticides used 300 cc/m?
Species Pinus thunbergii
Tree ages 43 53 48 60 25
Mean DBH (cm) 36 18 18 18.5 12.3
_ Mean height (m) 21 7 12 9.7 67
Wind velocity m/sec 0.6, W.E, 3, E.W. 0.7, N.S 0.2, S.E 5.6-7.8, W.N. W,
Average temperature 20°C 22°C 21°C 28°C, 1, W.S. W,
Weather Cloudy Fine Fine Fine 23-25, 22°C Fine

Aerial spraying : Aircraft : Bell 47-G2 helicopter, Emission rate

: 1l/sec, Spray nozzle:

D2 of 23 nozzles and D7 of 25 nozzles type-boom, Pressure: 55Lbs/inch?, Load of fuselage:
120!/ (oneside 60/), spray swath:18m, Flying height: About 10m,speed: 48km/hours.
Barkcide emulsion (10% r-BHC, 5% Ethylene dibromide, 30% o-Dichlobenzene), Barkcide
oil solution (5% r-BHC, 25% Ethylene dibromide)
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Fig 2.
helicopter aerial spray.

---- Angle of 0 degrees

Cumulative frequency distribution of droplet sizes in Barkcide and y-BHC
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Fig. 3 Relationship between flying height and
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Fig. 4

Distribution of deposit amounts of helicopter aerial spraying at spray swath 18m.

(Emission rate is 120 //ha, Without grass covering, Huttsu, Chiba).
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Table 2. Relationship between aerial spray
amounts and number of droplets deposited
Spray Nu(r)nber area Covering |Wind
amounts droplet by velocity
I/ha n/cr%’ trees .rr:(sec "
20.6 | Huttsu Weak l 1
120 3.6 | Osawa weaﬁ 5.6-7.8
eak,
25.4 Wadn Tight 0
72 2.7 | Sendai Weak 2
60 3.7 | Kushikino | Weak 0.7
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W ftL —Mic et i b+ 55 0b 5%
25 B EAERBNT R TMRL TV 572D,
IR oMz SR, WIB~BHT5Z
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BvEuITHL, EREifRoTftEEe i 5
iy, R TRERES SR Y o X S i

direction of helicopter
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—— Tight covering No covering

Fig. 5 Relationship between settling amounts and condition of covering in forest,

Wada, Chiba.
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Fig. 6 Relationship between tree height and deposition of spray liquid. Huttsu, Chiba.
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Table 3.

Biological structure of knock down insects treated with insecticide in the

pine forest, Pinus thunbergii at Wada, Chiba, at 24 hours after treatment.

Days

Insecticides used
Dilution ratio
Application dosage //ha

Order of Insect

Coleoptera including pine tree wood boring insects
Cryphalus_fulvus
Shirahoshizo refecens
Monochamus alternatus

Diptera

Hymenoptera

Lepidoptera

Neuroptera

Hemiptera

Orthoptera

Spiders

Mites )

Total number of knock down insects collected in
cotton netting

July 6, 1965 September 13, 1965
Barkcide emulsion
X12
I/ha
Number of insects Knocked down
276 42
7 (18,417) 22 (57,882)
0 ( 0) 2 ( 5,262)
14 (36, 834) 4 (10,524)
552 92
144 111
0 28
396 38
612 785
24 37
324 106
0 25
2,328 1,264

0.9 7m) x12  (

THPEMRRLZ ENBETHSD,
0.5~1m/BOFHR D &/F T ¢ 10% r-BHC, 5% EDB,
309 ODB H4&RAX12 & 1201/ha 29dfiAa L 724y
A, RoFI I HIETI6 Mol h Th 5,
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ORIz S HARN S 5 7228, Z RSl
OIS T ol ote, i, BROTTE &IEFH
AR L OB, R D HITBOB RS 7
FAUTTHR DB B BT, MROSehi>RERNH
WSRHF >R > T h - 7,

Bl o D TR W LD, Kl
TR OR W HI I EEOEINIE & A EIF
Ehievdd, BLVWBICH U IR 2 & E M0
s Eh 3,

TRERBUTN T 5 HER LR « SO OTERER
B3LOTWY TH B,

WP LIS ROBME R, EREHE24850
KHETIMEL Y, 773 av e BB REHNCS
{, PWCHBBERS ok, B VwHkizF Ao
* 2 4 uy Cryphalus fulvus, = 2=y %y
V'Y ny Shirahoshizo refescens, <= /<= X353
F U 7 EHMEEE I, HENEN & AT R & ol
ffix, B vihodis, 7H6 BOME TRy /=
FohixINLL, OB I3HOMG TR+ 40k
DA RUBEhot, El, WIhoE&b=t=y
2V IRy Y LD TR,

OEIZ, MRBEOYY /&5 5 %) D24
BOBFERITTRT100% Th -7z, BRI oA S
it y-BHC, EDB, ODB o 3 lig&#inf5, r-BHC
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) : Estimated number of insects/20 ha
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AR 2 2R, i EMER Ty SRy
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Fo 9 ny Pissodes obscurus, ¥4 0% b 4 A
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Table 4. Number of dead pine trees observed after the insecticidal
treatment in Kagoshima and Chiba prefectures.

Place of experiments Application method ha Ig% No. of dead trees
: trees July | Dec.
o Akune Oshima | Aerial4Ground Spray (Oil spray) 33 7330 3 282 3.8%
g Sendai Aerial+Ground Spray (Qil spray) 33 | 49500 2 660 1.3%
Ex Aerial+Ground Spray (Oil spray) 13 | 3427 0 93 2.7%
2% Kushikino Aerial spraying 9 2692 0 127 4.7%
M | Untreated 10 — 0
Aerial+Ground Spray (Stand fogging) | 10 — 0 3
Aerial+Ground Spray (Mist spray) — 21 0 0
. Aerial+Ground Spray (Oil spray) - 22 3 4
E Wada Aerial+Ground Spray (Ground applied)] — 147 0 0
:‘ Aerial4-Ground Spray (Painting) — 10 0 0
2 Aerial+Ground Spray (Soil applied) | — | 10 0 0
© Aerial spraying 10 - 7 17
Osawa Aerial spraying 20 - 4 8
Wada Untreated 5 — 0 23

Insecticides used : Oil spray : Barkcide (5% r-BHC, 25% EDB), Fogging : Bark-fog (10% DDVP,
7.59 r-BHC, 1095 ODB), Mist spray : Barkcide E. (10% r-BHC, 5% EDB, 309 ODB), Neo-Barkcide
E. (6% Sumithion, 10% y-BHC, 5% EDB), Ground applied : 10% r-BHC E., Painting : Dimethoate,

Soil applied : 59 Dimethoate granule.
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Summary

Dynamic control with Helicopter spraying was
done in two forests where population of pine tree
wood boring insects was high. Area tested was

M 31 %Il

two places in central (Chiba prefecture : Wada, -
Futtsu, and Osawa) and Southern (Kagoshima
prefecture : Akune island, Sendai and Kushikino)
Japan. Aerial spray was carried out by Bell 47-
G2 type helicopter on July 6 and September 13 to
20, 1965 at Chiba prefecture, and on May 10 to
12, 1965 at Kagoshima prefecture,

Insecticide formulations containing y-BHC and
EDB etc. used were shown in Table 4. The results
by aerial spraying were observed by the behavior
of spray droplets,

Median diameter of the spray droplets was
plotted against flying height, covering condition
of tree, aerial spray amount, spray swath and
soon, The effectiveness of spraying was deter-
mined by the number and species of knock down
insects and the number of dead piné tree attacked
by wood boring insects in test forests.

Helicopter aerial spraying was only effective to
the infestation of crown part of pine tree, and
not to that of tree stem. Therefore, combination
of helicopter aerial and ground spraying was
needed to the complete control. In conclusion,
the following methods should be combined for
the control of forest insects :

1) Prevention by fogging machine in case of
weak infestation of pine forest.

2) Mist spraying to individual tree.

3) Helicopter aerial spraying.

4) Spraying of insecticidal oil to pine stem
except young tree in case of heavy infestation.

5) Ground treatment with insecticidal emulsion
and granules around standing area of pine tree.

6) Banding of pine tree with systemic insecti-
cides after peeling its bark.
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