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ABSTRACT

hibernated females of Culex tritaeniorhynchus

The first coming out of

may possibly be observed on the side of
banks or stone walls between grain fields
or rice fields on warm afternoon in mid
March. Then, they may be caught in the
first place by dry ice method. Some days
later they may enter animal sheds to feed
on cows, pigs, or hens nearly simultaneou-
sly. Soon after that they may be attracted
to light traps. In human dwelling houses
they may be rarely found in March and
April.

The most effective method for collecting

hibernated females of the mosquito is that
by dry ice. By this method only unfed
females are collected earlier and more num-
erously than by the other methods.

It is to be noted, however, that the fema-
les which hibernated but not yet take their
blood meals in the spring can be caught
before the 20th of April, though the date
may be depend on the temperatures on those
days. After that, some females which hibe-
rnated but fed and deposited eggs in the
spring begin to be collected and after the
beginning of May newly emerged females

also begin to be captured.

Introduction

Searches for determining the overwintering
habits of Culex tritaeniorhynchus have been

carried out for many years by many authors

in Japan without any essential results. We
have also tried in vein since January, 1965 to

collect hibernating adults of this mosquito.
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Ultimately, however, we hit on an idea
that the main hibernating place of the mos-
quito may be in ground holes on the side of
banks or stone walls between grain fields or
rice fields. We got the hint from the disco-
very of an adult female of Culex pipiens pallens
hibernating in a deep and narrow hole being
on the side of the bank of earth under the
digged out big wood stump leaned against
the bank at the corner of a grain field. The
female was found in a quite lethargic state,
in the depths of a narrow hole, among the
earch just crumbled when seaching the mos-
quito. It seemed therefore that it must be
quite difficult to find out mosquitoes when
in a quite dormant

they are hibernating

state in such places as above. Then we

planned to collect the females when coming
out from the hibernating place as early as
possible in spring.

We succeeded to collect a great number
of hibernated females attracted to Coz gas
generated from dry ice in early spring in
the field. Catches of mosquitoes by various
methods and examinations on the change
in age distribution of successive populatio-
ns are now being continued in the Depart-
ment of Medical Zoology and the isolation
of Japanese encephalitis virus from those
caught in the field are being carried out
of Pathology. Here,

in the Department

however, the results of catches of the
mosquito in March and April will be only

reported preliminary.

Place and method

For the collection of the mosquito, Culex
iritaeniorhynchus, such villages were sellected
where there are preferably plenty of terra-
ced rice fields; villagers are raising cows,
pigs, hens, and other domestic animals; there
occurred the patient of Japanese encephalitis
in the past several years or the mummified
fetus of the swine which may have some
relation to the infection of the mother animal
with the disease. The villages which nearly

answer the purpose are as shown in Table 1.

Table {

Methods of the collection are: Dry ice;
covering of mosquito-nets over the side of
banks; cattle sheds; light traps; and human
dwelling houses.

(1) Dry ice :

heating a can containing dry ice and some

Coos gas was generated by

water. Near or over the generator large or
small mosquito-net was set tucking up
one side as shown in Fig. 1. Collectors

collected with hand nets mosquitoes flying

about around the mosquito-net or entering

Villages where collections of mosquitoes were

made in March and April, 1965

Name and No.

Period of

}Distance from Times of
of village iNagasaki City Collection | Collections
Aino \ 1 | 40km, EEN | Nar. 18—Apr. 20 7
Kawabira ‘ 2 8km, NNE Mar. 17—Apr. 28 7
Mogi {3 6km, SE Mar,. 16—Apr. 27 11
Tomachi 4 4km, S Mar. 19-—-Apr. 30 9
Fukuda ) 8km, W Apr. 15 1
Hotachime | 6 183km, NNW Apr. 16, Apr. 22 | 2
Kuromaru / 7 42km, NNE Apr. 16—Apr. 24 4
Kibasaki 8 15km, NNW Apr. 22, Apr. 25 2
Kaizu ’ 9 f 23km, NE Apr. 24—Apr. 29 4
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Fig. 1 Collection of hibernated Culex

tritaeniorhynchus by dry ice method
in terraced rice fields

it. The collection was usually started from
several hours before sun-set.
(2) Banks :

over the side of grassy banks or stone walls

Mosquito-nets were covered

between hills, streams, or road, and rice
fields, between rice fields or grain fields.
The covering was made a few hours before
sun-set and examined for mosquitoes after
dark. The covering method under operation
is shown in Fig. 2.

(3) Cattle sheds etc : At cow sheds, pig
sheds, or hen houses, mosquitoes were
collected for about 20 minutes from about
9p.m.

(4) Light traps : The light traps of the

Fig. 2 Collection of hibernated Culex
tritaeniorhynchus by covering mosquito-
nets over the side of banks and stone
walls in terraced rice fields

New Jersey type were set near houses and
operated from sun-set to sun-rise.
(5) Houses

mosquitoes in human dwelling houses were

Although collections of

necessary, it was very difficult because of
early sleeping habit of farmers.

It is to be noted that the number of cans
with dry ice set in the field, mosquito-nets
used, cattle sheds examined, light traps
used, the number of collectors engaged in
the work, times of collections, hours spent
for each catch, were varied inevitably with

place and date in this preliminary survey,

Experimental results

Since the beginning of February, 1965
searches were carried out for hibernating
females of Culex tritaeniorhynchus in many
villages in many places. A fair number of
Culex pipiens pallens and some of C. hayashii
were captured in old anti-air-raid tren-
ches. On the 26th, February, Omori and Ito
found a hibernating female of C. p. pallens
in a quite dormant state in the depth of a
narrow hole on the side of a bank as men-
Thereafter, banks,

walls, the side of hills along valley in

tioned above. stone

terraced rice field areas were mainly searched
for coming out of hibernated females.
On'the 18 th, March, S. Kawai, one of the
authors, had a good fortune to find a female
C. tritaeniorhynchus which started and then
rested on a stone wall of a bank. The bank,
3m wide and with a thicket of bamboo grass
on the top, was being constructed along a
river to lay out rice fields. The day was
very warm and the temperature at 4 p.m.
when he caught the female was as high as
15.4°C. Searches of banks and stone walls
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in terraced rice field areas were continued
by various methods especially by the dry ice
method. Ultimately we succeeded to capture
hibernated females of the mosquito in que-
stion by dry ice method and gradually
thereafther increasing number of females
were captured. The result of collection by
this method together with those by the
other methods are given in Table 2.

(1) Result of collection by dry ice

During late March ,and early April the
mosquito could collect only on the evening
of higher minimum temperature, and in
general, greater numbers were collected in
warmer evening. All the females attracted
to Coy gas were unfed ones and about 60—
70% of them collected on mid April seemed
to have taken blood meals before entering
hibernation (details will be reported on the
other occasion).

It was found that the method is the most
effective for collecting hibernated females
of C. tritaeniorhynchus as seen in total number
collected. Besides this mosquito, fair numb-
ers of C. vishnui, An. sinensis and a few of
C. whitmorei, C. p. pallens, C. bitaeniorhynchus,
An. sineroides, An. lindesayi japonicus, Ae.
togoi, and Ae. Jjaponicus were also collected
by this method.

(2) Result of collection at banks

Many banks and stone walls occur at skirts
of hills, between grain fields or rice fields,
along river or road around hilly farm villa-
ges. Since our discovere of the first hiber-
nated female resting on a stone wall, sear-
ches were often made covering mosquito-
nets over the side of these banks. Although
many hibernated females seemed coming out
from the side of these banks, the numbers
collected by this method were rather small.
It is now not understandable but may possi-
bly be due to the hindrance by the covering
from coming out of mosquitoes.

Opn the 27th April, a fed female was cap-

tured by this method. This may suggest
that the hibernated females are using thier
old hibernating places as selters even after
their coming out from there.

(3) Result of collection in cow sheds, pig

sheds, and hen honses.

The mosquito began to be collected simul-
taneously in these animal sheds from the
9th of April about 9 days after the catch
by dry lice. It appeared that the mosquito
prefers cows and pigs in nearly the same
degree. Although the numbers of the mosq-
uito collected are usually smaller in pig
sheds in farm villages because of being less
closed than in cow sheds, the numbers were
much greater in the well built pig house in
Nagasaki Agricultural and Forestry Exp-
eriment Station as seen in figures obtained
at place No. 9 on the 24th, 25th and 29th
of April. The pig house has a passage at
lower part of the side but upper glass win-
dows were being closed on those days. In
hen houses the numbers were much smaller
apparently because of the mosquito being
less fond of hen’s blood and also of diffic-
ulty of collecting it in hen houses.

The engorged females collected on the 9th,
April were reared in the laboratory. Some
of them deposited viable eggs on the 18th
or 9 days after engorgement. Some of the
eggs developed to adults on the 3rd of
May or 24 days after the engorgement of
mother mosquitoes.

The above facts suggest that the unfed
females captured before the 18th or a few
days later in April can be said to be those
which overwintered but not yet take blood
meals in spring, while unfed ones captured
after the 20th or so in April must be said
to be a mixed population of those as above
and those fed and deposited eggs in spring.
After the beginning of May, a population
of unfed females must be composed of

those of the above mixed population and
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also those newly emerged in the spring.

(4) Result of collection by light traps

Hibernated mosquitoes of this species
began to be collected lastly by this method.
Although the numbers collected varied grea-
tly with date and place, the tatal numbers
appeared to be roughly near to those in cow

sheds and pig sheds.

(5) Result of collection in Houses

In human dwelling houses, collections of
mosquitoes were rarely tried because far-
mers said no mosquito enters houses usua-
11y in March and also because they usually
go to bed in early evening. It appears that
the mosquito may be not necessarily fond

of human blood especially in these months.
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