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treated females of P. apterus (Fig. 3) was able to explain 77.7%
of the total variance.

DISCUSSION

We reported earlier that AKH stimulates locomotion in P. ap-

terus macropterous females with a non-diapause reproductive
arrest (Socha et al., 1999). Our present results revealed that
AKH stimulates locomotion also in the brachypterous morph of
P. apterus. Thus, we experimentally proved that the AKH effect
on locomotion is a more ordinary phenomenon of this hormone
and does not represent a feature connected with macroptery.
However, the comparison of the data on locomotion obtained
for macropterous (Socha et al., 1999) and brachypterous females
(present paper) of this bug treated with the same dose of AKH
indicates some differences in the response to this hormone. In
macropterous females the stimulation of locomotion culminated

at the 2nd hour after treatment, while in brachypterous females
the peak occurred between the 4th and 6th hours after injection.
In addition, the ratio of locomotion between the AKH-treated
and control females was higher in the macropterous morph
(about 1.8) than that in the brachypterous morph (about 1.25).
We suppose that this reflects differences in several physiologi-
cal characteristics (e.g. feeding, drinking, digestion, and carbo-
hydrate and lipid contents) which are, in turn, associated with
the life strategies of these two wing morphs (Šula et al., 1998).
The higher capability of macropterous females to mobilize lip-
ids from the fat body might ensure their high locomotion. The
lipids appear to provide a substantial part of their energetic de-
mands for this purpose since the glycogen content in their fat
bodies is very low, 20% of the value found in reproductive bra-
chypterous females, and 4% of the value found in diapausing
brachypterous females (Šula et al., 1998). On the contrary, the
diapausing brachypters exhibit substantially lower locomotion
(Socha & Zemek, unpublished data) probably because they are
preparing for hibernation and for this purpose they accumulate
energetic reserves (Socha et al., 1998).

We found a highly significant effect of treatment by AKH on
the level of lipids in the haemolymph of the brachypterous fe-
males. The temporal course of the stimulatory effect of AKH on
the locomotion was positively correlated with its effect on lipid
mobilization. This finding is in accordance with the metabolic
pathway of our hypothetical model describing the possible
mechanism of AKH effect on locomotion via mobilization of
lipids (Socha et al., 1999).

The higher locomotion response to AKH in macropterous
than in diapausing brachypterous females is in accordance with
higher lipid concentration in the haemolymph (Šula et al., 1998)
and faster mobilization of lipids in macropters after injection of
hormone (unpubl. data). Similarly, a substantially higher lipid
level during rest and more intensive mobilization of lipids after
AKH injection were found in crowded (gregarious) than in iso-
lated (solitary) phases of L. migratoria (Ayali & Pener, 1995).
These data also coincided with a much faster increase of lipid
levels in haemolymph during flight in gregarious than in solitary
locusts (Ayali at al., 1996). To date, the phase- or wing morph-
related differences in adipokinetic responses were reported only
for L. migratoria (Ayali et al., 1996), Schistocerca gregaria

(Schneider & Dorn, 1994; Ogoyi et al., 1996), some noctuids
(Fescemyer, 1993), and P. apterus (Socha & Kodrík, 1998).
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Fig. 1. Ratio of locomotion (mean number of infrared beam
crosses per female and hour) between AKH-treated (injected
with 5 pmol of the Lom-AKH-I) and control (injected with the
solvent only) females of P. apterus. Data were fitted by 2nd or-
der polynomial regression.

Fig. 2. The temporal course of adipokinetic response in 10-
day-old diapausing brachypterous females of P. apterus injected
with 5 pmol of Lom-AKH-I expressed as elevation of haemo-
lymph lipid level. Controls represent effect of injected saline.
Statistically significant differences at the 5% level are indicated
by * (experimental vs. control). Note that each point represents
an average of independent samples from 6–11 bugs. Data of
AKH-treated females were fitted by 2nd order polynomial re-
gression.

Fig. 3. Relationship between locomotion ratio and increase of
lipids in haemolymph of AKH-treated females of P. apterus.
Solid line: regression line in the form y = 0.0256x + 0.8690 (r =
0.8813, P = 0.0017); dashed line: 95% confidence intervals.
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