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on pine tree, Pinus Thunbergii against the infes-
tation of pine tree wood boring insects from the
point of view of forest protection,

- Since forest chemical control involves specifi-
city in control, we first introduced a hot aerosol
generator, Swing fog SN-7made in West Germany.

Test forest area was prepared in the Chikura,
Chiba Prefecture in Japan with a high population
of pine tree wood borers.

Application types of insecticides used were
oil mixtures and emulsifiable concentrates
containing DDVP, gamma-BHC and Ethylene
These
formulations made from the view point of the

dibromide or ortho-Dichloro-benzene.

joint toxic action among insecticides. ‘

Control machines used were Swingfog SN-7
and Knapsack-type mist engine sprayer. Fogging
method using Swingfog was found to be more
effective in steep slopin_g'area of wide mountain
forest than mist engine sprayer from the viewpoint
of practical convenience.

The period of application of insecticidal treat-
ments was July 17 to 18 th, 1963.

The reason for selecting this season for
application was that due primarily to the recog-
nized high outbreak of the Japanesé pine weevil,
Shirahoshizo rufescens, low water content of pine
bark and low tree resin secretion.

Amounts of insecticidal kerosene solution were
151, 20! and 30//10a. for fog, and 30/ and 60//10a

for - mist spraying. The adults of the cowpea
weevil, Callosobruchus chinensis set in the test
forest as indicator insect, were knocked down
and dead.

Many insects belonging to various orders were
knocked down in cotton netting in the test forest
by applying the insecticides. Adults of pine tree
wood boring insects were found in this cotton
netting. Number of wood boring insects in the
test forest was estimated as follows: Cryphalus
Sfulvus 1,710 to 760, Shirahoshizo rufescens 760 to
190. It may be considered that population of
insect pests decreased in the area of experiment-
forest as a result of these chemical control.

Observation of trapping logs of pine tree proved
to be decreasing population density of the insects.

A mixture among three or more active insecti-

-cides was more effective than a mixture between

two components. It was practical method to fog
joint formulation containing DDVP, gamma-BHC,
Ethylene dibromide and ortho-Dichloro-benzene.

The conclusion of which we drew from these
tests was that fogging method using Swingfog
can be practically applied for the dynamic pro-
tection of fresh pine forest. Fog solution for
fresh pine forest and mist spraying for dry dead
tree and oil and mist solution of insecticidal
formulations for cut dry dead logs are also useful
instead of simple cutting and burning of dry dead
logs.
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Fig. 1 Dosage mortality regression lines indicating developmént of Sevin-resistance in

the “Takatsuki” strain of the house fly, Musca domestica vicina.
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Table 1. Cross resistance in a Sevin.resistant strain of the House'fly,jMusca;:

domestica vicina (Takatsuki).

Insecticides

Carbamates
Sevin ;
AC5727 (UC 10854)* :

Hydrochlorinates
DDT
Methoxychlor
Lindane
Dieldrin

Organic phosphates
Parathion
Sumithion
Malathion
Dimethoate
Dipterex

*  m-isopropylphenyl N-methylcarbamate

LDg, (pg/fly-topical application) N ‘

resistant . .

susceptible

4.53 1.46 >100.0 2210.0

1.73 0. 307 2.67 0.74
10.0- 4.0 13.0 4.6

1.938 0.568 8.70 3.25

0.581 0.13 | 1.06 0. 41

0.135 ‘ ﬁ 0.175

i

0. 048 0.024 . ! 0.151 0. 056

0. 086 0. 048 0.179 0.083

0. 225 0.106 0.570 0.159

0.018 0.010 0.021 0.011

0. 086 0. 069

0.042 0. 038

Table™2. _Cross resistance in a Sevin-resistant strain of the House fly, Musca

domestica domestica (SCR).

LDyg, (seg/fly-topical application)
Insecticides - P .
susceptible resistant
Carbamates \
Sevin . 2.92 0.71 | >100.0 15.5
AC5727 (UC10854) .. 0.645 0.21 ! 1.72 0.359
. Hydrochlorinates : | ;
DDT 0.25 ! 0.300
DFDT 0.37 0.18 | 0.337 0.182
DTDT 0. 907 0.437 | L1 0. 64
Methoxychlor . 0,406 0.181 . 0.251 0.149
DDD ' J 0. 700 0.321 0. 742 0.312
Isodrin 0.033 ' 0. 035
Organic phosphates _ ;
Methyl parathion 0.014 0.009 | 0.037 0.018
Dimethoate 0.01 0.007 | 0. 009 0. 007
Dipterex 0.019 0.009 | 0.018 0.009
EPN 0.04 0.02 L 0.083 " 0.023
DDVP - >0.007 =0. 007 =0. 007 =>0. 007
Pyrethroid -
a~-dl-trans-allethrin 1.33 .11 | 1.5 0.75

71
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Summary

An attempt has been made under laboratory
conditions to obtain Sevin.resistant strain of the
house fly Musca domestica using two different
strains of SCR and Takatsuki, respectively.

Selections were accomplished by the topical
application of acetone solutions of Sevin to these
house flies of both sexes, respectively. Selection
pressure was maintained by varying the dose as
that 10% to 309 of the flies can survive to
propagate the next generation.

In the case of “Takatsuki” strain of M. do-
mestica, before the Sevin.pressure, the LDy of
this strain for Sevin was 4.53ug/ 9. With Sevin.
pressure for three generations, Sevin.resistance
developed to the extent that the maximum
mortality does not exceed 329 with dosage more
than 30ug.

In the case of “SCR” strain of M. domestica
before the Sevin-pressure, the LDy, of this strain
for Sevin was 2.92ug/ 2. With Sevin-pressure for
sixteen generations, Sevin-resistance developed
to the extent where the maximum mortality does
not exceed 13% with dosage more than 60y:g.

Two Sevin.resistant strains of the house fly
generally showed no cross resistance to m-iso-
propylphenyl N-methylcarbamate, hydrochlorin.
ated insecticides, organic phosphate insecticides.
And Sevin-resistant strain of M. domestica (SCR)
also showed no cross resistance to a-dl-trans-
allethrin,

Georghiou has shown that the house fly strains
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being resistant to m-isopropylphenyl N-methyl-
carbamate and Isolan exhibit following. level of
cross resistance to each compound; namely, high
levels of cross resistance to substituted alkyl-and
alkoxyphenyl N-methyl and N, N-dimethylcar.
bamates, biochemically limited cross resistance to
certain heterocyclic carbamates, high levels of
cross resistance to hydrochlorinated insecticides,
limited cross tolerance or cross rsistance to

organic phosphate insecticides peculiar to each
compound, ‘and cross tolerance to allethrin.

Cross resistance spectrum of Sevin.resistant
house fly are significantly different to that of the
house fly strains resistant to m-isopropylphenyl
N-methylcarbamate and Isolan, :

From the result mentioned above, it may be
concluded at this point that carbamate insecticides
are divided into two groups and/or more.

Joint Toxic Action of Mixtures between Lindane and Hercules 5727 against the Common -
House Fly. Studies on the Biological Assay of Insecticides. XLIII. Sumio Nacasawa and
Michiyo Smpa (Thara Agricultural Chemicals Institute, Shimizu). Received Oct. 31, 1964.

Botyu-Kagaku, 29, 73, 1964.
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There are two basic purposes for which insec-
ticides could be used in mixtures. First, they
might be mixed to reduce labour by increasing
the number of insect pest species or the number
of developmental stages controlled by a single
application, and second, to obtain an improved
level of control utilizing the synergistic joint toxic
action arising between insecticides. Although
synergism is not common in insecticide com.
binations, the writers wish to report a simple
synergistic type of toxic action found between
lindane and Hercules 5727 against the common
house fly,

Materials and Methods

Insect: The so-called “Takatsuki” strain of the
common house fly, Musca domestica vicina
Macquardt, was used in these experiments.
The larvae were reared on the culture media
prepared with the residual product of *“tofu”
making and the adults were given sugar and
water as their diet.

Insecticides: The sample of lindane used was
of technical grade containing) 999 of gamma
isomer. The research grade sample of Hercules
5727 (N-methyl m-isopropylphenyl carbamate,
sample number XA 24-122-2) used was obtained

from the Agricultural Chemicals Laboratory of
Hercules Powder Co, in February, 1962. Mixing
ratioes between these chemicals adopted for thie
present experiments were 6:0, 5:1, 4:2, 3:3, 2:4,
1:5, and 0:6. The highest concentration 1,g/mm3
of solutions of these insecticides and mixtures
were prepared with acetone and then diluted
with acetone to form logarithmically spaced series
in which each concentration was multiplied by
2 to obtaine the next lower concentration.
Method of testing: Flies were lightly anaesthe.
tized with carbon dioxide and sexed. Female
adults, in groups of about 40 ihdividuals, were
kept separately in glass vials, 9cm in diameter
and 7cm high, with diluted milk. Just prior to
the application of insecticides, the flies were
slightly anaesthetized again with carbon dioxide.
One mm?® of acetone solution of lindane or
Hercules 5727, or mixtures of these two insec-
ticides, was applied topically to the notum of
the house fly using a micrometer driven syringe.
Acetone alone was applied as the control. After
treatment the flies were returned to the same
vial with diluted milk., Mortality determinations
were made at 24 hours after treatment. Rearing
and testing were carried out in aroom maintained
at 25°C and 70% relative humidity. The duration
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