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Changes in the movement patterns of adult
Stethorus parapauperculus in response to starvation
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Abstract [Objectives] To analyze changes in the movement patterns of starved and replete Stethorus parapauperculus in
order to better understand the ecological mechanisms underlying the prey searching behavior of this species. [Methods]
Based on the Nakamuta device, we tracked and plotted the movement trajectory of S. parapauperculus fed on T. cinnabarinus.
The statistical parameters of tracked movements were obtained by spatial analysis techniques performed using ArcGIS 10.0.
The searching distances, searching speeds, and changes in search angle of S. parapauperculus subject to different levels of
starvation were analyzed comparatively, and prey searching behaviors characterized. [Results] Starved and replete S.
parapauperculus needed (5.99+0.91) and (2.25+0.58) mins, respectively, to consume a single spider mite head. The starved S.
parapauperculus usually moved in straight lines and acute angles, the trajectory of which was concentrated on the edges of the
study area. The curved distances between track points and searching speeds were higher during the pre- than during the
post-feeding period. After feeding, starved S. parapauperculus frequently turned around, and their turn angles were larger. The
trajectory of S. parapauperculus was mainly distributed around prey. Pre- and post-feeding search distances and speeds of S.

parapauperculus were significantly different. The search trajectory of replete S. parapauperculus fluctuated markedly between
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pre- and post-feeding with no clear pattern. The curved length between track points and search speeds was not significantly
different between pre- and post-feeding. [Conclusion] The prey searching behavior of S. parapauperculus is influenced by
hunger. Starved S. parapauperculus tended to search extensively during the pre-feeding period, but concentrated their search
effort in a smaller area after feeding. There was no consistent difference in the pre- and post-feeding prey searching behavior
of replete S. parapauperculus with both extensive and localized searching tending to occur random.
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Fig. 1 Searching track of Stethorus parapauperculus
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S: First track point before feeding; E: The track point at 180 s before feeding; S “ :Feeding point;

E “: The track point at 180s after feeding.
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Fig. 2 Distribution of track points of Stethorus parapauperculus in searching area
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Table 1 The curve distances between track points and 7 test

em T t ft
The curve distance between track points t test of distance between track points
Time (s) Hunger Full Before and after feeding Hunger and full
Before feeding After feeding Before feeding After feeding Hunger Full Before feeding After feeding

0-15 6.15+0.71 5.43+1.21 4.12+0.57 7.72+1.47 0.453 2.235 1.719 1.107

15-30 6.42+0.55 5.15+0.50 5.68+1.78 6.97+0.80 1.508 0.530 0.391 1.823

30-45 6.09+0.90 5.34+0.55 5.99+0.62 6.42+0.90 0.690 0.404 0.095 0.895

45-60 7.38+1.02 5.35+0.89 6.07+1.14 8.49+1.22 1.818 1.280 0.998 1.796

60-75 8.47+0.78  4.35%1.14 6.34+0.72 6.72+0.76 3.261 0.290 1.859 2.772

75-90 6.31£1.19 5.88+0.91 6.32+1.15 6.58+1.04 0.292 0.174 0.003 0.520
90-105 7.99+1.30  6.86+0.93 5.9740.80 7.78+1.45 1.215 1.103 1.380 0.532
105-120  7.60+1.18 5.61+0.78 5.08+0.96 6.59+1.22 1.239 1.284 1.372 0.611
120-135  6.78+1.14 5.53+0.92 5.40+1.40 6.47+1.33 0.737 0.571 0.651 0.643
135-150  6.60+1.13 6.45+0.69 5.30+1.05 7.93+1.39 0.129 1.494 0.982 0.903
150-165  6.38+0.92 5.93+1.10 4.63£0.75 6.98+1.09 0.323 1.532 1.495 0.561
165-180  6.66+0.93 6.13£0.91 5.04+1.02 7.02+1.24 0.328 1.115 1.150 0.512

t + A9 1505=2.26 190 =3.25

T Average + SE. * df=9  t05=2.26 ty0;=3.25. The same as below.
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Fig. 3 Feeding time of Stethorus parapauperculus to a prey
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Table 2 The average searching speeds between track points and ¢ test

cm/s | t f
The searching speeds between track points t test of searching speeds between track points
Time (s) Hunger Full Before and after feeding Hunger and full
Before feeding After feeding Before feeding After feeding ~ Hunger Full Before feeding After feeding

0-15 0.41+0.05 0.36+0.08 0.27+0.04 0.51+0.10 0.456 2.241 1.701 1.124

15-30 0.43+0.04 0.34+0.03 0.38+0.12 0.46+0.05 1.512 0.533 0.394 1.844

30-45 0.41£0.06 0.36+0.04 0.40+0.04 0.43+0.06 0.646 0.382 0.044 0.873

45-60  0.49+0.07 0.36+0.06 0.40+0.08 0.57+0.08 1.822 1.296 1.035 1.799

60-75 0.56+0.06 0.29+0.08 0.42+0.05 0.45+0.05 3.271 0.288 1.854 2.768

75-90  0.42+0.08 0.39+0.06 0.42+0.08 0.44+0.07 0.274 0.182 0.017 0.526
90-105  0.53+0.09 0.46+0.06 0.40+0.05 0.52+0.10 1.223 1.134 1.384 0.559
105-120  0.51+0.08 0.37+0.05 0.34+0.06 0.44+0.08 1.224 1.282 1.368 0.605
120-135  0.45+0.08 0.37+0.06 0.36+0.09 0.43+0.09 0.731 0.547 0.649 0.614
135-150  0.44+0.08 0.43+0.05 0.35+0.07 0.53+0.09 0.127 1.520 0.998 0.909
150-165  0.43+0.06 0.40+0.07 0.31+0.05 0.47+0.07 0.323 1.541 1.486 0.563
165-180  0.44+0.06 0.41£0.06 0.34+0.07 0.47+0.08 0.326 1.124 1.161 0.518

=2.768>ty95 P<0.05 0 =1
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Fig. 4 Comparisons of the average curvilinear angle between track points of
Stethorus parapauperculus before and after feeding
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Fig. 5 Comparisons of the average curvilinear angle between track points under different
hunger states of Stethorus parapauperculus
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