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In the running activity of the cockroach Leucophaea
maderae a strong phase response curve is found when using
high intensity light pulses (80 000 Ix and about 12 hours
duration). The phase response curve has an unsymmetric
shape: delays are larger than advances. The phase jump
lies about 2 hours after subjective midnight.

The cockroach Leucophaea maderae exhibits a
clear circadian activity rhythm when recorded in a
running wheel under constant conditions (28+1 °C
constant red light, further details see!). Compared
with the eclosion rhythm of Drosophila only rather
small phase shifts of 1—2hours have been found
so far in the activity rhythm of cockroaches by
using light pulses of 20001x and 12 hours dura-
tion 2. However, using high intensity light pulses
larger phase shifts can be found. Fig. 1 shows a
delay of about 12 hours and an advance of about
3.5 hours induced by light pulses of 80000 Ix and
150 angle degrees (because of the interindividual
variability the free-running period has been stan-
dardized to 360 angle degrees; 150 angle degrees
are equivalent to about 10 hours). Phase shifts
brought about by pulses given at various phases of
the cycle are shown in phase response curves
(Fig. 2). Both types of phase response curves as
known from the literature?® exist also in Leuco-
phaea: type 1 or weak type of phase response curve
and type O or strong type of phase response curve.
Pulses of 50000 1x and 90 or 120 angle degrees
duration (about 6 or 8hours) evoke weak phase
response curves in Leucophaea’s running activity
rhythm. They are unsymmetric with maximal delays
four to five-fold larger as compared to the maximal
advances. These phase shifts are induced by light
pulses during the subjective night (Fig. 2, hatched
part of abscissa). Throughout the subjective day
(white part of abscissa) the rhythm shows rather
small phase shifts. There are two phases per cycle
without phase shifting effects of light pulses, which
separate delays from advances; the first in the sub-
jective morning, the second shortly after subjective
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midnight. These features can be compared with
those of weak phase response curves of Drosophila *,
Kalanchoe ®, and some noctural rodents 6.

Pulses of 80 000 Ix and 180 angle degrees dura-
tion (about 12 hours) evoke a strong phase re-
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Fig. 1b.

Fig. 1. Recording of an activity rhythm of Leucophaea
maderae under continous dim red light (free-running period
7=23.1 hrs) disturbed by light pulses (80 000 Ix, 150 angle
degrees duration). For better recognition of the slope of
onsets of activity the actogram has been doublicated and
the right part displaced upwards one day. a: raw data, pro-
duced by glueing the paper strip of an event recorder on
a paper chart day by day, so that the same daily hours are
directly under that of the previous day. Pulses are indicated
by a double lined interruption of the recording. The pulse
on day 16 evokes a delay of 185 angle degrees (about
12 hrs), the second pulse on day 53 an advance of 54 angle
degrees (about 3.5 hrs). b: the same actogram as a, how-
ever, only connections between daily onsets of activity are
shown. Phase shifts are calculated by measuring the distance
from the slope of activity onsets before the pulse to the
extrapolated trend of onsets following the pulse.
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sponse curve. Maximal delays of 205 angle degrees
(about 14 hours) and maximal advances of 120
angle degrees (about 8 hours) are found. Although
delays of more than 180 angle degrees could be
plotted in the phase response curve as advances,
the resulting uncontinuity and the asymmetry of
the weak response curves would strongly speak
against such a way of interpreting the phase shifts.
It is therefore more likely, that the phase jump lies
after subjective midnight at about 300 angle de-
grees, which is about 1.2 hours later compared to
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Fig. 2. Phase response curves of the running activity rhythm
of Leucophaea maderae after high intensity light pulses.
Ordinate: phase shifts derived from actograms of the type
as shown in the insert at upper left. Abscissa: phase posi-
tion of the midpoint of the light pulses. O———QO:
50 000 1x, 90 angle degrees; A A : 50000 Ix, 120
angle degrees; @ @: 80000 Ix, 180 angle degrees.
Each point represents the result of one phase shifting ex-
periment as exemplified in Fig. 1. Subjective day and night
are indicated by white and hatched bars at the abscissa.

the phase jump in the standard phase response
curve of Drosophila (1000 Ix and 15 min dura-
tion) 7. The time of jump in the strong phase re-
sponse curve in Leucophaea is about 1 hour later
than the unresponsive phase of the subjective night
in the weak phase response curve, a feature which
has been found in phase response curves for light
pulses of different duration in Kalanchoe, too °.

Details of this study and further results will be
presented elsewhere.
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