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Field Studies on the Evaluating Method of Insecticidal Effect.

3. On the control of mosquito

larvae in drains in a hitherto untreated area. Osamu, MaEDA. Department of Medical Zoology, Nagasaki

University School of Medicine (Director :

Prof. N. Omorr),
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“Number of imimature mosquitoes collected in drains treated weekly
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g T\ : No_ of laryae plus pupae per dra1n2>
vy fAmount; No. of | ——
© - |Dilution] " - " Before . 7 days after
Insecticide| - - of E.C1)|-drains ‘ . -freatment - One day ? ftgr treatment treatment
rate_ (ee/mt) | treated ‘ Total | No. of i lit : 2;,22 r” Older Pupae Total | No. of
‘ catches | pupae 12522 izrvae 1 larvae | P catches | pupae
J . P ‘A - s . T - N
5% .| 1100 | 15 689 131 | 103 | 2.6 | 5 9.3 68.4 | 8.6
Dieldrin |1 : 125 S R L :
E.C.. g S 257 16" - 67.5 3.6 7.8 i v7.9 18.4 7.3 109.9 17.2
5% | |10 | 18 150| 85| 3.4 | 05| 32 | 86 L6 | 2.9
- Diazinon |1 2125 R R T PR .
E.C. _ 25 15 83,6 4.4 22,1 1o | 46 6.8 62, 5 29
" 120% ‘ 1000 |05 767 10.3 24:1 10 1:0,4 8.1 97.9 | 20,7
Malathion |1 : 250 } ) ) , ‘
- "E.C. . f 25 13- 11116 19.2 6.9 .5 | 3.0 13,8 |7 102.0 | 21.1
4% 100 15| 856 49 | 13 | 01| 0.3 T3 | 62| 26
Parathion,| 1 :1150 ol En ' L . . '
E.C. 25 15 | 7L7 6.5 0.3 | 0.3 0.2 | &9 50.1 1.9

1)- E.C. means emulsion concentrate.

2) In each drain, immature mosquitoes were collected at.five sites of greater breeding numbers

. but of roughly equal-intervals,
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Fig. 1 Relation between the mean survivals Lz, #E-TZOEETIE, £4 79/ VHAILD

of older larvae one day after the treatment
and the concentration of each insecticide
estimated from the mean depth of

each drain
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Fig. 2 Relation between the mean number
of pupae 7 days. after the treatment and the

concentration of each insecticide estimated

from the mean depth of each drain
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Fig. 3 Relation between the mean number of
newly hatched larvae one day after the treatment
and the concentration of each insecticide

estimated from the mean depth of each drain
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Table 2

(Egg rafts were being floated on the various

Ovicidal effect of insecticides

diluents of insecticides for 8 hours)

Conoen"cration
\\\\j:fi 0.1 0.5| 2.5|12.5]62.5
Insecticide

DDT — —_ —_ — -

Dieldrin — - — —_— -
Diazinon — — — + i
Malathion _— — — . _

Parathion — — + + +

+

: Effective (no larva was hatched),

H

: Slightly effective (some larvae were hatched).

|

: Ineffective (most larvae were hatched),
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Fig. 4

Relative abundance of pupae to the total immature mosquitoes -

collected in the drains: 6 (broken line) and 7 (solid line) days after the treatment
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Summary

Field experiments to evaluate the effectiveness cf four kinds of insecticide recommendable
for controlling mosquito larvae, especially Culex pipiens - pallens, in drains were carried out in
1962 in a hitherio untreated area, Mogi town, whkich is a famous fishing port and was recently
annexed to Nagasgki City, Applications of two diluents of each of the four  insectigides
shown in Table 1 were made at random to drains once a week fora period_fromvearl\él,v July
to the end of October. The mean numbers of immature .mosquitoes before, one day after,
and 7 days af ter the apphcatmns of eight treatments made agairst the surface. area of the
drains were tabu]ated in Table L

Althouth the application of msecumde was made as above on surface—area basis, the
conceniration on a water-volume basis for each drain was estimated from its mean depth in
order to compare more closely the effectiveness of the insecticides.

The relation between the mean number ¢f immature mosquitoes and the concentration thus
estimated were illustrated, in Fig. 1 for the survivals of older larvae one day after the
treatment, in Fig. 2 for the number of pupae 7 days after the treatment, and in Fig, 3 for
the number of Ist instar larvae one day after the treatment presumably mostly having hatched
out soon after the treatment,  The ovicidal effect of insecticides was illustrated in Table 2,
The percentage occurrences of pupae to the total catches 6 and 7 days after the treatment
during high temperature season were shown in Fig. 4.  From these Tables and Figs., the
general results are summarized as follows :

1) From the result shown in Fig. 1,

Parathion seems most effective, Diazinon and

Malathion come next, while Dieldrin less effective. =~ Malathion was proved in this experiment

to be as effective as Diazinon and more useful because of its being cheaper in cost, The
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recommendable concentration of Malathion was now determined as 0.5 to 1 ppm which was
lower and seems more reliable than that given in the provious report, Dieldrin was found
relatively less effective also in this experiment in spite of higher susceptibility of the mosquito,
Culex pipiens pallens, having been proved in this area than in Nagasaki City (previous report),
suggesting that the insecticide may be one being less effective for controlling mosquito larvae
in running water.

2) The mean numbers of pupae (Fig. 2) 7 days after the treatment are smaller in
Parathion and Diazinon even at lower concentrations, This seems to imply that these two
insecticides may have some ovicidal effect upon the eggs, The implication is based on the
facts that the mean number of newly hatched larvae on the next day cf the treatment (Fig. 3),
mostly from the eggs probably survived the insecticide application, are smaller at every
concentrations in Parathion and so at higher ones in Diazinon, and that these two insecticides are
found having some ovicidal effect in the laboratory (Table 2) at least at higher concentrations,
Thus, these two insecticides can be said to be the most effective and useful ones in drains with
running water.

3) The interval of the treatment should be shortened to 6 days during the period when
the mean air temprature arises at 27°C or above and the percentage occurrence of pupae on
7th day after the treatment is much higher (Fig. 4) though that on 6th day is negligibly
lower. It is also recommendable to use during the period such insecticides as those having
ovicidal effect.

4) From the results of experiments carried out in the successive three years, 1960-62 for
controlling mainly the Culex pipiens pallens larvae in drains having running water in Nagasaki
City and Mogi town, it may be concluded that Parathion is most effective; Diazinon, Malathion
Baytex, Nankor, and Sumithion come next in that order or nearly equally effective when
the costs of these insecticides are taken into consideration,

Their recommendable concentrations in ppm may be given as below : Parathion : 0.3-0.5 ;
Diazinon : 0,5-1,0 ; Malathion : 0.5-1.0 ; Nankor : 0.5-1.0 ; Baytex : 0.3-0.5 ; Sumithion :
0.5-1.0, However, now in Japan, Parathion, Baytesx, and Sumithion are not being admitted

for public health use,
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