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Photo. 1 A newly developed tick movement quantity measurement apparatus for
recording
(A} a flood light projector, BL{R) 40—20C {(made in Takkenakadenshi K.K.)
(@) a flood light receptor, BL/R) 40—20C (made in Takkenakadenshi K. K.)
(C) an experimental box with glass

Photo. 2 Controll Box, BA-323 {made in Takkenakadenshi K.X.)
a flood light projecter

a flood light receptor

an experimental box

controll box

recorder
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Fig, 1 Diagram of the principle in a newly developed tick movement quantity
measurement apparatus for recording
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Photo. 3 Recorder with four pens and the record (made in Nippondenshi K.K.)
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Fig, 2 Diurnal activity in the larvae of ticks, Haemaphysalis longicornis (In the dark at the room temperature 20°C)
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Fig. 3 Diurnal activity in the larvae of ticks, Haemaphysalis longicornis
(In the light at the room temperature 20°C)
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Fig. 4 Diurnal activity in the larvae of ticks, Haemaphysalis longicornis

(In the dark at the room temperature 26°C)
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Fig. 5 Behavior in relation to CO, and diurnal activity in the larvae of ticks,
Haemaphysalis longicornis (In the dark at the room temperature of 26—28°(C)

Photo. 4 Records of the behavior in relation to CO, in the iarvae of ticks,
Haemaphysalis longicornis
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Fig. 6 Behavior in relation to CO. and diurnal activity in the larvae of ticks,
Haemaphysalis longicornis (In the light at the room temperature of 26—28°C)
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Summary

An Experimental Study of Diurnal Activity and Behavior

in Relation to CO, in the Larvae of Ticks, Haemaphysalis longicornis
Tohio YOSHIDA

1. A measurement apparatus for recording the movement of larvae of the tick,
Haemaphysalis longicornis, was newly developed.

The structure of the apparatus is explained in the following. A red light
of diameter of 1 mm by a tungsten lamp is projected close to the inside
glass wall of an experimental box, from a flood light projector to a flood
light receptor, and the light is cut off by the tick larvae which ascend from
ground to wall or descend from wall to ground. As a result, a stimulus is
caught by a flood light receptor and the stimulus is transmitted from the
flood light receptor to a control box (made by Takenakadenshi K.XK.) (Photos.
1 & 2), and in the control box the stimulus is changed into an electric rec-
tangular wave with the power of 500 mV and the electric wave is trans-
mitted from the control box to a recorder. And then it is recorded by the
recorder (Photo. 3, Fig.1).

2. The behavior of the larvae under the constant conditions in the dark, and
in the light, 800-1000 Lux by the fluorescent light, at the room temperatures of
20°C and 26-28°C, was recorded during 2-3 days.

On the basis of the data (Figs. 2-4), it was found out that there were two
peaks, the hours from 9:00 to 12:00 a. m. and from 17:00 to 24:00 p. m., in the
diurnal activity of the tick larvae which ascend or descend.

The organization of the behavior of the tick larvae in the waiting for the
hosts in the field, has been found out by these experimental data as shown below.

They ascend on the plants up to the 20-40 cm height and wait for the hosts
in the forenoon hours from 9:00 to 12:00 a. m. and in the evening descend on
the mat of piled fallen leaves in case hosts do not come, waiting for the hosts.
If the hosts come in the place where the ticks wait, they are attached and fed
by them.

3. On the basis of these data relating the diurnal activity of the tick larvae,
the experiments were conducted on the behavior of the tick larvae in relation
to COz

These data (Photo. 4, Figs. 5 & 6) have made clear that they are active in
response to CO,;, and that in case CO; is given for 5 minutes in the experimental
box, they are active, and begin to ascend or descend on the inside glass walls,
and that as time passes their activity becomes gradually low, and they return to
their pattern of diurnal activity.



