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on the 1nsect1c1da1 effects of eutectic mxxtures

of DDT -or, y=BHC with camphor ~ derivatives
formulated in emulsxfxable concentrates against -
" the adult of Azuki bean -weevil; ‘Callosobruchus
chinensis L., in laboratory - condmons In. these'

tests, we recogmzed that the camphor denvanvesn
have certain joint action for DDT and y-BHC,;
but’ we did not ment:on enough ! about them. - :

In this paper, m order to know the degree of.
the synergistic actwn of camphor denvatlves with
‘'DDT or y-BHC, we analysed the resu]ts of;
bxo]ogxcal assay described ' in prevmus paper ;
Comparing thexr own effectwepess, A LDso was;

ca]cu]ated from dosage mortality, curve by probxt )

method developed by Bliss, and the degree of‘

synergism by the method mtroduced by Good- §

‘win- Balley et al

_into the insect body.

“chlorinated one.

-The results of analyses are given in Table 1 to
4. The degree of synefgism of camphor, deriva-
tives for y-BHC is indicated as ¢/c in Table 2,
and for DDT jin Table 4.. ,

‘According” to these results, we supposed that

‘the increase of lethal effect of DDT and }/-BHC

by the addition of camphor derivatives is due to

‘the | formatlon of eutectlc mixture having a very

low meltmg point. .

It is probable that the eutectic mixture tends to
increase the adhesiveness to insect’s caticle as
well as gécelerate the permeation of the toxicant
Nevertheless, chlorinated

‘and brominated camphor themselves have a very

weak action to the Azuki bean weevil, especially
brominated - camphor is inferior than that of-

’

On the Ind{lcﬁonr of the Laival Diapause and Recovery from it in the) Peach. Fruit
»Mqtl.l. Ecological Studies on fhé Peach Fruit Mofh, Carposina niponensis Wa]singham.' V.

‘ Sy6z6 “‘HUKUSIMA (Laboratory' of Entomology, Faculty of Agriculture, Hirosaki Upivefsity,
erosakl, Aomon Pref) Recexved Sep 16 1957. Botyu -Kaguku 22, 370, 1957 (with English

résumé 377).
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. Table 1. Companson of appearing number of the diapause and non-diapause cocoons
in, the ‘peach fruit moth, Carposma niponensis Walsmgham, reared under the

natural condition,

12345123456

Fig.1. A: The percentage of diapause larvae
_ (cocoons) _induced by exposing to 15-20°.
after subjected to 23-26° at various periods.
Ordinates show per cent of indiuiduals (solid -
bar)and weight of a single ‘cocoon (empty
" bar) in each batch. Abscissa indicates treat-
.ment of materials. 1, exposed to 23-26° dur-
ing egg stage; 2, egg and young larval stages;
3, egg, young and mature larval . stages; 4,
_egg and mature larval stages; 5, untreated.
“B: The percentage of diapause cocoons
" induced” under artificial llght with different
photoperiods of 16 and 0 hours per day. Or-
dinates ‘show per cent of individual numbers
(sohd bar) and weight of.a single cocoon
(empty bar). - Abscissa Tepresents treatment
of materials. 1, kept to 15-20° and exposed -
to light for 16 hours; 2, keptto 15-20° and
" without exposure; 3, kept to 22-26° and ex-

372

. ) . Diapause 'Non-diapause
-Date" No. . = Total
- . Individuals Per cent Individuals . Per cent .
Aug. 4, 1955 1 12 4.9 232 95.1 244
. Aug,- b, 7 . 2 1 12.5 7 - 87.5 - 8
Aug. 7, 7 .3 2 1.6 132 . 98.5 134
Aug. 7, v/ 4 3 . 2.1 140 97.9 143
Aug. 7, 7 5 3 2.1 138 . 97.9 141
Sep. 17, »# 6 62 28.4 156 71.6 - 218
Sep. 17, # 7 7 13.0 47 87.0 54
" Sep. 17, # 8 0 - 0.0 28 100.0 28
Aug. 22, 1956 - ‘9 ‘28 21.9 100 - 8.1 128
Aug.22, ¢ 10 1 7.7 12 . 923 13
Aug.22, 7 S11 -0 0.0 10 100.0 10
Aug.22, 7 12 0 0.0 - 15 '100.0 15
Aug.22, » - 13 0 0.0 12 100.0 12
Aug.23, 7 14 10 26.3 28 73.7 38
Aug. 23, 7 15 28 35.9 50 64.1 - 78
Aug.23, # 16 17 40.2 70 59.8 - 117
Aug.23, 7 . 17 9 23.1 30 76.9 -39
Aug.23;, 7. 18 40 22.5 138 77.5 178
Aug.23, 7 19 29 36.2 51 63.8 80
Aug.23, 7 20 ] 22 28.9 54 7.1 76
‘Total o 304 17.3 1,450 82.7 1,754
.x mg posed for 16 hours; 4, kept to 22-26° and
80 : : 80 without exposure; 5, kept to 30° and exposed
e - A l B for 16 hours; 6, kept to 30° and without
( éxposure. - -
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" Fig. 2. The percentage of diapause cocoons

* induced under -artificial light with various

 photoperiods. ~ Ordinates, per cent of indi-

. -viduals (solid circles) and weight of a single
cocoon (hollow bars) in each batch; absc1ssa, ’
duration of light exposure
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Fig. 3. The relation between the number of

* adults emerging at 25° (ordinate, 'in percen-

tage) and the duration of exposure at ‘5°
(abscissa, in days).
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Table 2. The number of moths emerged during mcubatxon of three months at 25°
" after kept to various temperatures at dxfferent penods

Treatment” "~ _ Period of pupal. stage ‘Duration of adult emergence -
. After L . ’ - . S Per
kept Material Max. Min. Mean' NumberjMax. Min. Mean Number - cent -
to . . . S .emerged
o 1st brood, 40 days R : : 5. - 25.0
Fluctuating 4 , 65 14 4 " 10.5 14 10 12.0 4 200
temperature| v ,9 4 7 12 14 10 . 2 5.5 11 "~ 55.0
. of net Check* .
house 2nd brood, 40 days i '
v , 5D 16 8 . 10.7 11 23 3 13.4 4 . .20.0
Ve , 65 12 10 11.0 9 14 6 100 9 . 45.0
Check* : : o 1 : 7 35.0
lst brood, .65 days 10 10 10.0 . 5. 5 2 3.3 5  25.0
- 4 95 : 3 . . .
Check" . : . ’
- |- 2nd brood, 25 days . 1 | 5.0
5° v o 1. 1 5.0
v, 55 o 7 -3 - 63 .. 9. 4 2 .. 30 >5 25.0
¢ .6 . {105 -73. 10. |14 2 85 8 400
¢y ,8 7 "} 16 10 124 15 | 14 - 3 8.5 15 75.0
’ v, 9 12 5 8.4 15 14 2 8.7 15 75.0
- Check* -
~2—30° for | 2nd btood 20 ‘. 8 2 .53 13 8 4 6.0 8 40.0
55 days ) s 5° : v . . 5 1 5.0
Check" :

. Reared at 25° continuously.
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Résumé

N "“ It is now well known that the peach fruit .

moth, Carposina niponensis Walsingham, is one
of the most destructive pests of apple fruit in
Japan, especially in Hokkaido and northern dist-
ricts of Honshu. The worms pass the winter in
the larval stage in a thick silken coccoon under
the ground. Moths begin to appear in mid-June
of the following year in northern apple-growing
areas, and the first individuals of the second
brood of moths appear in late July or in early
August before. those. of the first brood - have
ceased their activity, so that there is a distinct
overlapping of the broods. As an exception to the
general rule mentioned above, if the first emer-
gence occurred during about early Au‘gus.t, the
Jarvae ‘of this moth immediatel); -enter their
resting stage or diapause development, al}d this
" condition is continued until the favorable condi-

tions return. This phenomenon is taken as a’

strong presumptive evidence of the fact that the
spontaneous arrest’ in development of the said

insect is regarded as a means of surviving adverse

environmental conditions. The experiments con-

ducted in the present paper, were carried out
during 1955-1957 in order to ascertain the environ-
mental factors influencing the inception and
términation of the larval diapause in the peach
fruit moth. ’ ) o

The experiments consisted of six series. The
-first series was designed to find the effect of 15
-20° after temperature treatments of 23-26° under
the same. light condition on  the induction - of
diapause. The second and third series were taken
. light
and combination of those factors on the inception

for the influences of various temperatures,

of diapause. For these purposes 10-20 eggs laid
by the first brood moth on-the immature fruits
of Jonathan épple were used, and observation
was continued until they made their own cocoon.
In this case; it is seen from the form of cocoon
whether they entered the diapause development
or not. ]

On the other hand, the fourth, fifth and sixth
series were made for the termination of diapause.
Materials used were diapause cocons of the first-
‘and second broods collected in the fall of 1956

from the net house. Of these in the first item;
each group of 20 individuals of the larvae :was

reared in' out-door’ fluctuating temperature * of

various periods ranging from 0 to 115 days, ".and

" then kept at 25°," during three months. In-the
-second item, each group of 20 cocoons was :ex-

posed initially to low temperatﬁre of 5° during
the same period as in the first experiment, and
then incubation at 25° followed. . The third item
was tested for thé'study of the influence upon
the breaking in diapause at various temperatures

- ranging from-2 to 30°. For this object each 20

cocoons were exposed in the :temperatures men-
tioned above during>55. days, and then incubated
at 25°, Ii; these instances, the moth emergence of
all batches was observed during three months’
incubation. More details of each. series are shown
in accompanying Figures and Table 2. e
" As can be seen from Fig 1, it is clear that the
inception of diapause in the peach fruit moth oc-
curred with the treatment at 15-20° after keep-
ing at 23-26° in various larval stages. So far as the
present tests are concerned it'vlis observed that the
longer the exposing to low temperature the higher
the inducing percentage of diapause. In this
case, that the weight of the diapause larvae

‘becomes heavier with length of low temperature

treatments is also observed.

The induction of diapausé in the said insect is
controlled by the temperature and daily . exposure
to light during the larval feeding period. In the
keepinglof'_ larvae at 10-15°, the percentage qf
diapause reaches to the maximum excepting some
individuals, at the exposure to the light for
about 14 hours per day. .As' the photoperiod
grow% longer or shorter tha'n this hour, the
In the
batch reared at 20-25°, a very similar tendency -

percentage of diapause drops gradually.

can be. drawn from the larvae exposed to the light
for 11 hours per day. These findings led us to the
idea that the photoperiodic effects are _. céus;:d g
always in combination with the influence of
temperature. From gnother point of view, it was
befceived from the data obtained iﬁ the ’pfesent
experiment that the limit of photoperioc:l induced
the larval diapause ranging from 14 to 15 hours,
because the diapause turns.its course and then
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non-diapause larvae appeared in great number in
long -day light. »

“We shall ,now turn to the mfluence of tem-~

" perature on the termination of diapause. As will

. be seen in Table 2,. when the ‘diapause larvae

kept at 25° after rearirg in the out-door fluctua- |

ting tvemperatulre‘from' mid-November to mid-
January of the following year, the moth emer-
gence occured in a short time, As to the comple-

tion of diapause in the case of larvae incubated '

‘at-25° after exposing to low temperature of 5°
during period from one to three months, they

are also susceptible to the temperature with this

range. In both instances, the percentage of recovery -

from diapause increased with the leﬁgthening
,‘of; treatment at the low temperature. As shown
in Fig 3, when the percentage emergence is
plotted against the duration of low temperature

a typical sign:xoid curve is-secured between these
two '-items. No notiéeable difference appeared
between the first brood and second one in the
progress of diapause breakmg o ‘ .
Finally, . ‘an observatxon was made .in the batch
kept continuously in the various temperatures of
*2,0,25,17, 20, 25 and 30° dunng 55 days
respectwely, and then confined at 25° for three
months. It should be considered from Table 2
that although temperatures of about 0-20° are _thé
range requiring the termination of diapause, about
5° is the most favorable condition for the ending
of it. However, rapid morphological develof;ment
may occur at about 25°. It is to be deeply regret-
ted that unfortunately a high mortality of larvae
appeared because of fungouis or bacterial diseases

in the present experimental course.
\

A Correction of a Previous Report Concerning Insecticide-resistance in Drosophila.
Toshiki Hirovosar (Department of Genetics, Faculty of Science, Osaka University). Received

Oct. 29, 1957. Botyu-Kagaku 22, 378, 1957.

63. 39 Evnxohﬁﬂﬁﬁﬁkobtwmﬁﬂ ETiE

Biges) 82.10.29 =m -

IR (AR AT (5

KU20109FOE 4 0 v 2 vy a9z OUMFUELYE & Fe A1t ORIMERL o0 O 0F %

?fiB'CUJﬁa’Eli%@é‘a@?{m@%ﬁi.

By estimating the content of iron in adult flies
of various strains of Drosophila melanogaster,
"the author réported the following conclusions in
a previous paper (Hiroyoshi, T., 1955. The cor-
relation between resistance to msectlcxaes and
-Fe-content in Drosophlla melanogaster. Botyu-
Kagaku, 20, 109), viz., first, flies resistant to
‘insecticides -such as DDT, BHC etc., always
contained more iron than those of non- resxstant
flies; second, the greater content of iron in the
resistant  flies seemed to be controlled by a domi-

nant gene for resistance located on the right arm

- of the second chromosome. o

However, further experiments conducted by

the authoxj have revealed that the iron content of

the flies is_' not so great as ‘it has originally been
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reported, and that the clear-cut ‘correlation be:
tween the level of resistance to insecticides and

" the iron content of the flies does not really exist.
.. Furthermore, the author is compelled to believe

that the erroneous outcome reported in the pre-
vious paper is due to an intentional trick made
by a technical assistant who helped in the ori-
ginal investigation. Recently, - as it was found

that the assistant was a psychopathia, he was

- removed from the laboratory.

For this reason, the author wishes to rescind
the results reported in the previous' paper and
requests that those results are not ‘to be cited
hereafter, and he further wishes to express his .

apology for t}us regrettable occurrence.’

‘



