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The diurnal activity and oviposition rhythms of
three darkling beetle species in Xinjiang
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Abstract [Aim] To clarify differences in the 24-hour activity profiles and timing of oviposition in three darkling beetle
species, Anatolica hammarstromi, Pterocoma loczyi, and Platyscelis obovatus, from the Xinjiang, thereby providing
information useful for timing the collection of adult specimens and eggs. [Methods] Under controlled environmental
conditions of (30 + 0.5) °C, 30% + 6% relative humidity, and a photoperiod of 16 L : 8 D, the number of active and
ovipositing adults of each species were recorded hourly for an entire day over a 5 d period. [Results] Adult 4. hammarstromi
and P. loczyi were predominantly diurnal. 78.70% of A. hammarstromi were active during the day compared to 21.30% at night,
with peak activity occurring at 13 : 58. 90.92% of all eggs laid were laid during daylight hours with the peak of oviposition
occurred at 14 : 46. 69.12% of P. loczyi were active during the day and 30.88% at night, with peak activity observed at 15 : 50.
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Approximately 75.41% of the eggs of this species were laid during the day with the peak of oviposition occurring at 17 : 33.

In contrast, just 43.27% of P. obovatus were active during the day compared to 56.73% at night, with peak activity occurring at

3 : 35. Just 37.55% of the eggs of this species were laid during the day compared to 62.45% at night, with the peak of

oviposition occurring at 00 : 14. [Conclusion] All three species of darkling beetle had significantly different, closely

synchronized, circadian rhythms in both oviposition and locomotor activity. A. hammarstromi and P. loczyi were both

predominantly diurnal in both locomotor activity and oviposition, with 81.88% (P < 0.000 1) of 4. hammarstromi and 74.59%

of P. loczyi (P < 0.000 1) active during the day. 92.08% (P = 0.000 7) of the eggs of 4. hammarstromi and 83.68% of the eggs

of P. loczyi (P =0.011 5) were laid during the day. In contrast, P. obovatus was mainly nocturnal, with 56.73% (P < 0.000 1) of

adults active during the night and 62.45% (P = 0.000 7), of oviposition occurring at night.

Key words desert darkling beetle; spawning rhythms; activity pattern; circadian rhythm; correlation
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Fig. 1 Continuous daily activity rhythm (A) and spawning (B) of Anatolica hammarstromi
and the analysis of their respective differences
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Data in the figure are mean+SE, and different lowercase letters indicate significant difference
(P <0.05, Tukey's HSD test for activity rate, Dunn's test for spawning rate). The same below.
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Table 1 The acrophase of activity and spawning of the Anatolica hammarstromi within 24 h

R (d) IEERTTE (h) Acrophase (h) R? P
Different time i 5 i 5 i 7= 5
periods (d) Activity Spawning Activity Spawning Activity Spawning
1 13.135 15.598 0.671 0.366 <0.000 1 <0.0100
2 13.088 15.129 0.481 0.692 <0.0100 <0.000 1
3 15.160 14.192 0.688 0.649 <0.000 1 <0.000 1
4 14.395 14.288 0.778 0.730 <0.000 1 <0.000 1
5 14.043 14.609 0.865 0.735 <0.000 1 <0.000 1

Bl 5 B 1 22 Sl i Cosinor 70T FAS I 0 HT, 45 P < 0.05, YONIFAERZF I HE . TRF,

Cosinor analysis with F-test assessed rhythmicity in activity and oviposition; P < 0.05 indicates significant rhythmicity. The

same below.
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Table 2 The acrophase of activity and spawning of the Pterocoma loczyi within 24 h

WEERSA] (h)

olis R P
AR (d) Acrophase (h)
Different time — — —
periods (d) &30 7P 530 77 G2 [
Activity Spawning Activity Spawning Activity Spawning
1 14.437 18.140 0.582 0.727 < 0.000 1 < 0.000 1
2 15.215 16.466 0.396 0.647 < 0.0100 < 0.000 1
3 16.875 17.327 0.747 0.653 < 0.000 1 < 0.000 1
4 16.891 18.327 0.571 0.743 < 0.0010 < 0.000 1
5 15.756 17.527 0.846 0.681 < 0.000 1 < 0.000 1
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Fig.2 Continuous daily activity rhythm (A) and spawning (B) of Pterocoma loczyi and
the analysis of their respective differences
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Table 3 The acrophase of activity and spawning within 24 hours of the Platyscelis obovatus

RFIE (d) W{EBJE] (h) Acrophase (h) R? P
Different time i) 5 %3 =5 i =5
periods (d) Activity Spawning Activity Spawning Activity Spawning
1 2.604 23.270 0.834 0.492 < 0.000 1 0.000 8
2 3.623 24.888 0.909 0.556 < 0.000 1 0.000 2
3 4.586 24.378 0.886 0.544 < 0.000 1 0.000 3
4 3.218 24.408 0.805 0.862 < 0.000 1 < 0.000 1
5 3.912 24.197 0.897 0.795 < 0.000 1 < 0.000 1
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Fig.3 Continuous daily activity rhythm (A) and spawning (B) of Platyscelis obovatus
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