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Table 3. Influence of terﬁperature_ on populatic()n
growth of the bulb mite.
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Résumé

Mass rearing of the bulb mite, Rhizoglyphus
echiropus Fumouze et Robin, was tested in Petri
dish using four different kinds of agar culture
media, each of which was inoculated with nine
different kinds of plant pathogene, The influence
of sorts of agar culture media, plant pathogénes
and rearing temperature upon the population
growth of the mite were investigated, The
highest population growth was observed in the
media of potato dextrose agar inoculated with
Pericillium digitatum Sacc, where the direct
observation of the mite was also very convenient,
It was most successful that the bulb mite was
introduced into Petri dishes when mycelia cover-
ed with 70-80 percent of surface of agar culture
medium, Maximum number of adult attained in
each dish was almost the same at any temperature
of 17,20,23 and 26°C. The population growth
was, however, faster at high temperature than
low temperature. Low temperature was rather
better than high temperature for keeping the
adult bulb mite for long time.
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Table 1, Comparison of the slopes of the curves relating probit kill and log-dosages,
representing the dosage-mortality curves based upon weighted, corrected probits,
) Degrees Experiment 1 Experiment 2
Variance due to freg(fiom —Sum of Méan e Sum of Meéan r
squares square squares square
— y » :
Combined slope for ‘
all tests, by ! 1 1986, 77452 | 1986. 77452 2105,12741 | 2105. 12741
Differences between | ¢ 15.71905 |  2.61984 | 247 | 117.61223 | 19.60203 | 60.01
daily slopes : A . . . .
Differences between 14 7126312 |  5.09022 | 4.80 | 4430015 | 3.17073 | o7
individual slopes . . . . . . .
Deviation from
straight line 85 90. 20778 1.06127 2’{. 76622 0. 32666
Table 2. Toxicity in terms of the log-LDg(+1.000) for each series.
Expt. | Population| 1 2 3 4 5 6 7 Ve W, Y;
S 1.947 1.963 1,548 5,458 | -2.312 | 5.621
A 1.248 1,232 1.236 3.716 | -1.410 | 3.616
B 2,871 2,438 2.756 8.065 | -2,290 | 7.903
c 0.923 1.072 0.772 | 2,767 | -2.554 | " 2.586
1 D 1.035 0,685 1.241 | 2,961 | -4.514 | 2.642
E 1.208 1.949 2,187 5.344 | 0.956 | 5.412
F 1.900 1.968 2,194 6,062 | 7.500 | 6.593
Ts 4,118 5.869 5,410 4,724 5,937 4,115 4.200 | 34,373 l 0. 000 ] 34.373
S 1.800 2.059 1.923 5782 | 1.390 | 5.866
G 1.986 2.336 1.777 5.999 | 1.046 | 6.063
H 1.405 1.506 1,639 4,550 | -7.648 | 4.086
1 1.596 2.081 1.732 | 5.382 | 1.956 | 5.501
2 J 1.636 1.467 1.407 4,510 | 4.426 | 4.778
K 1.260 1.755 1.190 4,205 | -1.942 | 4,087
L 2,760 2.754 2.365 7.879 | 0.772 | 7.926
Te 5.355 5.100 6.347 5,937 5.630 5.609 4,329 | 38.307 | 0.000 | 38.307
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Fig. 1.
Solid line denotes the relation that the difference between LDg’s is
significant at #=8, Pr=0,05

2
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Comparison of median lethal doses between populations tested.

Table 3. Analysis of variance for separating variation between days from remainder.
) . Degrees Experiment 1 Experiment 2
Variance due to of
freedom |Sum of squares| Mean square |Sum of squares| Mean square
. Strains, ignoring days 6 7.19797 3.18547
from V, . X
Déys exclusive of .
strains from W, 6 0. 58062 0. 09677 0.53155 0. 08859
" Error within days an
~strains ‘ 7 0. 39999 0.05714 0. 09240 0.01320
- Total 19 8.17858 3. 80942

Table 4. ~Relative resistance of female adults of the so-called “Takatsuki” strain of the
common house fly, Musce domestica vicina Macquardt, for p,p'-DDT applied topically,
corrected for differences between days. Significant difference for =8, and Pr=0. 05.

; . log LD, LD . LD Relative
- Expt. Population (+1. 0050) (pg,/fnfy) pg}og resistance
S 1.874 7.48 415 1.00
A 1. 205 1.60 89 0.21
B 2,634 43.06 2390 5.76
1 C 0. 862 0.73 41 0.10
D 0.881 0.76 42 0.10
E 1.804 6.37 354 0.85
F 2.198 15.77 875 2.11
Standard error 0.150 -
Difference between
strains 0.489
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S 1,955 9.02 501 1.00

G 2,021 10,49 582 1.12

I 1.362 2.30 128 0.26

2 1 1,834 6.82 379 0.76

] 1.593 3.91 217 1 0.43

K 1,362 2.30 128 0.26

L 2.642 43, 85 2434 4.86
Standard error 0.174
Difference between :
strains 0.567
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Table 5. Sex ratio 2/(8+ %) of
populations C and J.
Pot C J
1 0.36 0.63
2 0.35 0.60
3 0.31 0. 66
4 0.30 0.64
5 0.39 0.53
6 0.41 0.63
7 0.38 0.58
8 0.25 0.74
9 0.33 0.63
10 0.34 0.56
11 0.34 0.54
12 0.32 0.65
13 0.29 0.58
14 0.30 0.50
15 0.33 0.56
16 0.24 0.56
17 0.18 0. 62
18 0.43 0. 60
19 0.31 0.57
20 0.31 0.50
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Résumé

The so-called “Takatsuki” strain of the com-
mon house fly, Musca domestice vicira Macqu-
ardt, which has been used for the biological
assay of insecticides in Japan is the offspring
started from a single female collected at Taka-
tsuki, Ohsaka, Japan in the autumn of 1946. Suc-
cessive rearing of the original population of this
strain was made at the Institute for Chemical
Research, Kyoto University at Takatsuki for
about 13 years without any intentional insecti-

“cide pressure, During these 13 years, this strain

was distributed as an insecticidal test organism -

to the laboratories more than 20. When the
insecticide bioassay laboratory at the institute
mentioned above was closed in May 1959, this
strain was distributed to the 17 laboratories to
renew their Takatsuki strain or start the rear-
ing of this strain newly.

In January 1962, the writer collected these
populations of the Takatsuki strain and reared
them separately at the present institute, then
made an experiment to compare their suscepti-
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bilities to DDT. These populations were denoted
as A, B, C.-:L. As the standard of comparison,
the writer used one of the strains ofiginated
from the Takatsuki strain which was obtained
from the Institute for Chemical Research in May
1959 and has been reared in the Ihara Agri-
cultural Chemicals Institute, This population was
denoted as S. Larvae were reared on a mixture
of residual products of “tofu” making and yeast
powder'®, The diet of adult flies was sugar and
water, ‘

5,0’-DDT (m.p. 108°C), 2,2-bis-(p-chloro-phenyl)
-1,1, 1-trichloroethane, rechrystalized - from
methanol was used for the present experiment,
In the future paragraphs, p,p"-DDT will be
described simply as DDT.

Flies, 3-4 days old, were lightly anaesthetized
with carbon dioxide and sexed. Female flies, in
groups of about 50 individuals, were kept in a .
glass cup having diameter of 9 cm and height of
5cm. The cup was covered with nylon net and
a cotton boll soaked up diluted milk was placed
on it as diet for flies. After 24 hours, just prior
to the application of insecticide, flies were
anaesthetized again with carbon dioxide lightly,
One gl of acetone solution of a given dosage of
DDT was applied to the mesonotum of flies us-.
ing a micrometer driven syringe, Acetone used
as solvent was chemical pure. Nine concen-
trations of DDT obtained by a 1:1 (v./v.) serial
dilution of a 100 pg/pl solution were applied.
After treatment, the flies were put back to the
glass cup and diluted milk was given as diet in
the same way. After 24 hours, moribund and
dead flies were counted. Rearing of the house
flies and experiment were carried out under a
condition kept at ca 25°C and a relative humidity
of 75%. Experiment was carrid out following the
balanced imcomplete blocks design based upon
a 7 by 7 latin square. About 50 individuals were
used for each of 21 experiments varing in popu-
lation and concentration, and a total of 14607
individuals were tested. ‘

Based upon the result of experiment in terms
of the relation between dosage (pg/fly) and
mértality %) for each population, dosage and
corresponding mortality were transformed to
logarithms and probits respectively, and their
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relations were plotted on graph. The calculation
of the regression lines and the x2-test for the
agreement between the experimental data and
the calculated results were made from the
corrected probits and weight starting with
provisional estimates. If the individual slopes
of the dosage-mortality regression lines did not
differ from each other within the experimental
error, these three regression lines could be rep-
resented by their combined slope, Further, if
these combined slopes did not differ from day to
day, 21 individual dosage-mortality regression
lines could be represented by a single combined
slope, and log LD; as calculated from the
general equation using a single combined slope
would be appropriate to use for the further dis-
Both possibilities could be tested by
an analysis of variance between slopes in com-

cussion,

parison with the residual variation about each
individual curve. The result of analysis of vari-
ance of the data are shown in Table 1. As is
seen in the figures of Table 1, the difference
of slopes between days in experiment 2 is sig-
nificant. It is concluded to be impossible to use
a single combined slope in experiment 2 for the
further calculation. Therefore the LDg’s calcu-
lated from each dosage-mortality regression line
will be used in both experiments 1 and 2 for
the further calculation, . .
The corresponding LDg’s are entered in the
appropriate position in Table 2, The experi-
mental result in balanced imcomplete blocks,
shown in Table 2, was analysed by the method
which has been described by Yatesm, Moore
and Bliss'?, so that mean toxicities may be
adjusted on the bases of all available infor-
mation. The figures shown in Table 4 are the
averaged relative median lethal dosages of DDT
to adults of the common house fly of thirteen
different populations corrected for differences
between days. As is seen in this table the
medial lethal dosages of DDT to female adults
of the common house fly of the Takatsuki strain
are considerably variable with population.
Yasutomi®3®® described that the so-called Ta-
katsuki strain is almostly homogeneous in the
DDT-resistance and the development of DDT-
resistance was not so big in spite of DDT-pre-

ssure extending over a long period of time., On
the contrary, Tsukamoto?” and Yamasaki’®
stated that the Takatsuki strain is easily de-
veloping the DDT-resistance or this strain is not
homogeneous in DDT-resistance, Unfortunately,
the original population of the so-called Tskatsu-
ki strain was already died out and there are no
experimental data on LDy, obtained by the topi-
cal application method. Therefore it is impossi-
ble to say that which population has gotten or
lost DDT-resistance at the new laboratory con-
dition after the dividing from the original strain.

When we assumed that the house flies main-
tain their DDT-tolerance for some generations
free of DDT%581, it will be possible to say
that the populations K, H and A are close to
the original population which was reared at Ta-
katsuki until May 1959. The susceptibility of
the population C was larger than those of the
populations K, H and A, It is seemed, however,
that the physiological characters of the popula-
tion C is not the same as before, It will be a
proof for this assumption that, as shown in
Table 5, the number of male flies obtained from
a pot is much larger than that of female. On
the contrary, in the population J, the number
of female flies is little larger than that of male,
It has shown about 3 times tolerance to DDT

compared with the populations K, H and A.

The population D is also more ‘sensitive to
DDT than the populations K, H and A. How-
ever, this population is not seemed to be a off-
spring of the Takatsuki strain as its cross-resist-
ant character to other insecticides is somewhat
different from other populations, This popula-
tion is considered to be a offspring of the CSMA
strain imported from the U.S. A. The population
LE, S and K are about 3 times tolerant of DDT
than A, H and K. On the other hand, the popu-
lations L and B have shown considerable high
DDT-resistances., This is considered to be a
result of accidental pressure of some insecticide
during the successive rearing for many years
or of the contamination of other resistant strains
in the same rearing room,

The first time that the writer has heared
from a laboratory about the development of
DDT-resistance in the Takatsuki strain is 1952.
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The first description about the DDT-resistance -

of the Takatsuki strain was made by Yamasaki®®,
Yamasaki and Narahashi?®. They described that
DDT was quite ineffective to both Hikone and
Takatsuki -strains, so that the calculation of
LDy, could not be made. They said that results
are rather to be expected for them because the
ineffectiveness of DDT against some strains of
the house flies has already been demonstrated
in their laboratory?®, They concluded that hence
it can safely be said that both the Takatsuki
and Hikone strains are resistant strain at least
when tested by the method of topical appli-
cation. Extremely high DDT-resistance -in the
Hikone strain was described by Tsukamoto and
Ogaki?®, Tsukamoto ef ¢l.2%2®, Although the
writer was somewhat astonished when the re-
ports by Yamasaki®*®, Yamasaki and Narahashi®®
were published, it is not impossible to consider
that their Takatsuki strain was heavily contami-
nated with the Hikone strain when. they used
them for their experiment or their Takatsuki
strain was selected to the extent to show the
high resistance to DDT with any insecticidal
pressure,

From the result of experiment mentioned
above, the writer wishes to conclude as follows:
The so-called Takatsuki strain is not so resistant
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to DDT as the LDy, can not be determined by
the topical application method as described by
Yamasaki?®”, Yamasaki and Narahashi’®, Yasu-
tomi3-3®  and Suzuki?'-?®, On the development
of DDT-resistance in- the Takatsuki strain will
be described by Ikemoto® in the same bulletin.
According to his experimental result, the Taka-
tsuki strain tested by Yasutomi is seemed to be
the offspring selected with DDT for some.gen-
erations and reached to the maximum level of
resistance. Hoskins and Nagasawa® described
that the SCR strain selected with Sevin showed
a cross resistance to DDT. Therefore, the DDT-
resistances found in writer’s experiment are not
all the result of DDT-selection.

The successive rearing of the original popula.
tion of the standard strain should be carried-
out at a certain laboratory taking every possible
care to avoid any insecticidal pressure, contami-
nation of other strains, etc., ‘and the distri-
bution of strain should be made from that la-
boratory to other laboratories for their experi-
Marking the
strains with various visible mutant characters

mental use at regular intervals.

as white eye, carmine eye, etc., which are not
concerned in the susceptibility to insecticide is
considered to be a useful measure to avoid the
contamination between strains.

Development of DDT-Resistance in the So-called “Takatsuki” Strain of the House-fly, Musca
domestica vicina. Hajime Ikemoro (Thara Agricultural Chemicals Institute, Simizu) Received
August 1, 1962, Botyu-Kegcku, 27, 76, 1962. (with English résumé, 78).
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