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be summarized in this preliminary report.

1. Tests on the body lice of the Seoul strain
were performed with the procedures descnbed in
a book of “Methods for Determining Resistance of
Insects to Insecticides” published by the U. S.
Army Environmental Health Labi)ratory. Tl}rough
the tests it was found that 0.1 & p,p’-DDT
caused 10.4% mortality of lice in 24 hours and
0.05% 2,-DDT caused 3.3% mortality in the
same hours. This indicated that the body lice
of the Seoul strain is highly resistant to DDT as
compared -with the results on the Orlando labo-
ratory normal strain. ’

2. The mortality of the adult body lice was
observed by exposing lice to various concentration

of p,p’-DDT powder for 24 hours. The results

indicated 90.9% kill with 20% of p,#"-DDT, 56.5%
kill with 10% 38.1%, kill with 5%, 21.8% kill
with 2.5% and 3.7% kill with 1.25%. LC-50 was

. thus computed to ‘be 6. 68% concentration with

Bliss’s. probit analysis method.

10 mg per sq.. ft.

3. The lice were continuously exposed to wool »

cloth patches- in ‘ a'50 ml beaker for 24 hours.
The patches were prevxously dusted with Pyrethrin

. preparatxons (U. s. QM stock No. 51-1-119 Type
- II) at two different concentrations of 18 mg and 9
‘mg per square inch, and the mortality rates were

counted after 24 hours exposure. The results were
as follows : 8.5% kill with 18 mg per square inch;
58.4% kill with 9 mg per square inch. This proved

that Pyrethrin preparations are more effective -

than with the same dose of 10% DDT against the
DDT-resistant lice.-
4. Resistant t&sts were made of the house-ﬂxes

~of the Seoul strain with the -methods described

above book and the 24-hour moi'télity wzs bounted
after 15 minutes exposure‘to »,p-DDT at rate of
The result showed 2.24%
motrality rate, - which coxjresponds with experi-
mental data on No. 2 resistant fly colony at the
Orlando, Fla., laboratory of the Burean of Ento-
mology and Plant Quarantine. '
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_ " Table 1.

Knockdown percentage

~knockdown percentages of both sexes of the
- common hbt_:seﬂy (Musca domestica L.) obta
ined by various insecticidal applications.
- —@— Malathion, —QO— r-BHC,
—(— p,p-DDT :

L5y, bLUBEREROMENTSS. Lo
1/b=a WZEE N HEHED ERATHRD BV

Time(T )-knockdown percent Y of female and male houseﬂl& ‘exposed -
to the deposits of msectxcndes at 25 mg/ft® :
Chemical substances b, p’-DDT 7-BHC Malathion
- Sex [} 3 Total | = 8_] Total ? S | Total -
- Number of individuals 51 60 111 59 118 62 59 | 121
Y | 00 | s508] 248
12 11.29 | 37.29 [ 22.81
18 . . 48.39 | 77.97 | 62.81
20 0.0 15.00 8| 847 1.8 10.17°|
24 : 74.19 | 93.22 | 83.47°
Time (min.) 30 13.56 |" 18.64'| 16.10 | 85.48 | 96.61 | 90.91
36 | 96.77 | 100.00 | 98.35
40 - 13.73 | 68.33| 43.24( 23.73| 61.02( 42.37 B
50 45.76 | 77.97 ) 61.86
" 60 37.25| 80.00{ 60.36{ 74.58| 93.22 | 83.89
70 : 86.44 | 96.61 | 91.53
80 '56.86 | 86.67 | 72.97 | 94.92| 98.31| 95.77
100 | 62.75| 88.33| 76.58 |- C
120 | 68.63| 91.67 | 81.08 :
o Malathion 5, 0’-DDT
&
856
§¢ °
254
3.8
;:é 3
07 0809101112131415 141516171819 13141516 1718192021
Time in logarithms, ¢
Fig.” 1. Time knockdown regression lines of adults of the common houseﬂy (Musca domeslzca L)
obtained by various insecticidal applications. (Hollow circles male, sohd circles female )
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" time .
M (min.)
72.783
3.86
51.35 .
38.47
43.27
18.92
15. 90

. 51.41
- 13.22

time -
.m
- 1.8620
1.5297
L7111 .
1,7105
~ 1.5851
-1.6362
1.2770
1.2015

knockdown | knockdown
1.1212

|Log median| Median

deviation
10.6806 -
0.2412 -
©0.4899 .
0.3620
0.2174
0.1178
©0.1362 -
01552
0. 1657
0.1872
0.1910

- Standard
" 0.2467

Coeflicient
b

"4, 0542

. 1.4693
4.1456 .
2.0412
2.7623 .
4.5989
8.4882

" 7.3416

- 6.4427
6. 0366
5. 3414
5.2362

Regression’

parax;z‘eter
V()
0. 86133
2.11416°
 3.47222
0.91659
0. 05041
1.49701
1. 80832
0. 60790
~ 0.18399
~ 0.33933
. 0.18797
0. 10735

a-
VvV (@
© 0701209
- 0.01235
0. 01()37
0.01094
- 0.00932
0.00811
0. 00319
‘40. 00770
0. 00784

Variance of | Variance of
0.00382

parameter

0.11349°

- 0.00288

pr.
" >0.05
>0.05
©>0.05
=0.05"
0,05
>0.05
.>0.05
>0.05
>0.05
>0.05
>0.05
© >0.05

~in y? test

-| Probability

n
.1‘
1

1

4

1

x2

Summary of the further statistical analysis on theve)‘{'perimental data shown in Table 1..
4.6647+4.05(t—1,7793) | 0.53
5.2961+1.46(¢—1.9781) | 0.44
5.1309+4. 14(¢~1.5613) | 0.19
6.1009+2. 04(¢—1.9179) | 1.26 | 2-
5.2087-+2.76(¢—1.7867) | 1.71
4.438144.59(z—1.6116) | 0.39
5.6134-+8.48(+=1.7828) | 0.09 | 2
5. 3924+7. 34(¢—1. 6385) | 3.49 | 3
5.2816+6.03(¢—1.3236) | 0.09 |3
5.4753+5.84(t—1.2102) | 0.72 | 3
5.3252+5, 23(¢—1.2636) | 1.95 | 4

Table 2.
=5.3190+6.44(t—1.6857) | 0.56 |-4

Regression equation -

y
y
y
y
-y

Iy
Iy
Iy
iy
Iy
|y

~‘Sex
2
3
Both
_sexes
2
.8 _
Both
sexes
?
8 .
Both
sexes

Chemical
substance

‘ Malathion

~p,#/-DDT
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© (M) DR AT SEMEHERIFED SRR TR -
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Table 3. Ratio of the percent

knockdown time of female and
male houseflies.

Insecticide = . /8

p,p-DDT . 2,149
7-BHC 1,335

] Malathion ' 1.431
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Résumé

The prohlem of controlling fly-borne diseases still
cpn_stitutes one of serious problems yet to be s_olved.

Reiff!?’

BIRVORES

7-BHC ol.2f% -

Furthermore, the marked development of fly resis-
tance to insecticides as reported here and elsewhere
has added another difficulty to the control of )
disease. With regard to the resistanee of the Ko-
rean housefly, Wheeler et al first’ obs.,rved with
a topographunl method, the susceptlbxhty ‘of the
Korean houseflies collected in Seoul to DDT. Lin-
dane, Dieldrin and Malathion during the period,
1955-56, and found that the Seoul strain was more

- susceptible as compared with strain in Japan where
" a high resistance was shown. My ~observation

* with 24-hour -mortality on ‘the fly-resistance to

£,#"-DDT in 1958, indicated that the Seoul strain.

has a high degree of resistance that corresponds

_ to fly colony resistant No. 2 at the Orlando labo-

ratory, Fla'., U.S.'A. If the Korean flies have
thus developed resistancs, that whether or not
these insecticides are to be continuously used be-
comes a serious problem; of reconsideration. If the

'inéecticides presently used can not be relied upon-

for fly control, immediate steps would b° necessary
to find another substltutes or. a ‘new method of

,controlhng vectqrs. Therefore, the more precise

knowledge of the present status of fly-resistance
to the insecticides would be. of a great value in
establishiné effective countermeasures. From this
standpoint, I attempted to study more in detail
the toxicological effects of insecticides currently
used in-Korea, ‘applying the biometric analysis of
the Bliss’ probit method on the experimental data.
. Next pertaining to the sexual difference of the
flies to the resistance to insecticides, it is generally
understood that the males- are more susceptible
than the females. Wxthout any cons:deratxon of
the sex ratio, it is difficult to arrive at a clearcut
dosage or time response relation from expenments
with msects ‘Therefore, the eluc1dat1on of sexual ‘

_influence on the susceptxbxllty'of the flies is also

attempted in this experiment. ,
" Experimental method : The insecticides, - p, p’-
DDT, y-BHC and Malathion, used here were all

technical grade E.'S. A. standard, and the stock
-'ﬁies Were the Seoul strain-rearing through several

generations at the laboratory. The ‘adults were .

. fed on cow milk and the larvae on a mixture of

bean-curd scurn and beer yeast. Healthy mdxvx-
duals of umform size 5 days after ‘emergence were

used for this expenment The insecticides were

: 9..



- several hours.
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" all prepared at the ‘same concentration of 0.1%
acetone. solutlons, an-d 6 25 cc of each solution was

‘apphed homogeneously tothe i inner- surface of a Jar )

(Jar, spring fastened cap, specnnen, 1 pint) allow-

ing t_he, eolutlon tovevaporate at room temperature.
The concentration of "residual :insecticides on the
inner surface of these prepared jars was calculated

to -be 256 mg per square foot. o
20 adult flies' were placed in the treated jar from

a series .of stock cages. in which the sexes were .
" already separated. - The number of knocked down’
1ndiv1dunls were counted at set time intervals. It

was conﬁrmed that all of: the flies - knocked. down
- on. the bottom of the jar were found dead after

results of :the experlments with ‘relation between
the time (T) and cumulatlve percentage knockdown

Y. By. transformmg the cumulative percentage"

knockdown Y to probit y, ‘and the time T to log-
arithm #, the parameters of the equation of -time-

- - knockdown - regression - isodoses, :y=5+b (T-0

were calculated as presented in Table 5.

Results : From this’ expenment, ~one can_ draw,

* the followmg concluswns ;

1., The median knockdown tunes of the adult

" flies by msectlcxdes at the same concentratlon “of
f25mg per ‘square foot are 5L 41 min. by 1) -
DDT 43.27 min. by r-BHC and 15.90 mm by
. Malathlon L

.2, A ‘marked . dxfference in the resxstance to
the effects of insecticides was seer to exist between

the males and females. The female flies are more -
i reswtant than the males and the sexual difference -
is very . charactenstlc according to the kinds' of .

;n_sec_tleldes. If the difference is expressed in terms

_of median knockdown times,.  female flies are

2.194 times as fesistant’ as_the males by p,p’-
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