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Figure 2. Spontancous locomotion pathways of P. americana.
After dark adaptation for 90 min,
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the experimental
insccts without external stimuli showed search behavior
as characterized by slow locomotion and looping. Filled
circle (@) signified starting points of records for 48 hrs
from three different insects(a, b, ¢).
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Figure 3. Escape track of P. americana in light stimulus from
front-right (A) and from front-left (B). Insccts response
by withdrawing route (a in A and c¢ in B), pause (a in B3
and b in A) or directly turning (b in B and ¢ in A) to the
opposite directions of stimuli. Arrows show the site of
stimulation.
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Table 1. 1i{fects of different sensory input on the response latency and maximum velocity of the escape behavior of P americana.

Sensory input Response latency (sec)

Maximum velocity (M/min)

Trials/insects

Conttol e
Light 25.36118.89
Wind 0.62%0.99
Touch <0.1

0.9910.70* 37/10
2.74%1.89 26/6

5.1612.06 32/6
12.43%3.96 6/2
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Figure 4. Uscape track of P. americana in wind-puff
stimulation. Insccts response by  withdrawing route

(dotted line) and turning locomotion upon the stimuli

from front (A). Insects response by dircetly running upon

the wind-puff from left-rear(B3).
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Figure 5. Liscape track of P americana in touch stimulus on

abdomen.
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ABSTRACT

The escape tracks of Amcrican cockroach, Periplaneta americana, were studied via modified pointing mouse
tracking ball. In this work the body of an adult male cockroach is tethered dorsally while keeping three pairs of legs

on the surface of a free rotatable styrofoam ball. As the legs of the cockroach moved, the ball rotated accordingly.
This device permits monitoring the locomotion of cockroaches moving on a servosphere. The moving direction.
latent period (LP) and the maximum momentary velocity (Vmax) of a startle insect can be estimated and analyzed.

All experiments were performed in a dark container and the escape routes monitored by an IR camera from which the

escape orientation of the cockroach can be recorded. Three kind of stimulations were performed including flash of

light, puff of wind and touch on abdomen. Among the data obtained, the LP and Vmax of touching stimulation arc
the most significant (LP < 0.1 scc and Vmax is 12.43 £3.96M/min). The LP and Vmax ol puff stimulation arc (.62
10.99 sec and 5.16 £2.06M/min, respectively. The LP and Vmax of light stimulation are 25.36 T 18.89 sec; 2.74 +
1.89 M/min, respectively. Different values of LP and Vmax can be explained by the different environmental factors
which are processed by different sense organs. The neuromuscular mechanism and pathway of cockroaches escape
behavior is discussed.

Key words: Periplaneta americana. sensory input. cscape behavior, personal computer.
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