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Effects of varying temporal exposureto light on the
feeding and walking behavior of adult Henosepilachna
vigintioctopunctata (Fabricius)
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Abstract [Objectives] To provide a scientific basis and technical guidance for the integrated pest management of
Henosepilachna vigintioctopunctata (Fabricius). [Methods] Feeding and walking were observed and recorded together with
light period (Loe:00-18:00, L10:00-22:00, L14:00-02:00, L18:00-06:00, L22:00-10:00 and Lo2:00-14:00) under experimental conditions of (26 + 0.5)C
and RH 75% =+ 2% once an hour for 5 days. [Results] (1) The feeding behavior of both sexes had a circadian rhythm.
Feeding behavior of both sexes occurred from 10:00 to 12:00 in the morning. The proportion of time spent feeding was higher
during the day than at night in all treatments. (2) The walking behavior of adults also had a circadian rhythm. Walking by both
sexes occurred at any time of the day, but mainly during the light period. The percentage of time spent walking in the light
period was higher than in the dark period for all treatments. [Conclusion] Light period affected the timing of feeding and
walking in H. vigintioctopunctata adults. Light period had little influence on the circadian rhythm of feeding behavior but a
considerable influence on that of walking behavior.
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Fig. 1 Circadian rhythm of feeding in female of Henosepilachna vigintioctopunctata
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Fig. 2 Circadian rhythm of feeding in male of Henosepilachna vigintioctopunctata
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Tablel Mean angular deviation and its hypothesistesting of circadian rhythm of
feeding in Henosepilachna vigintioctopunctata adult

Sex

Treatment Time

Mean

SD

e 70.05
Q Lo6:00-18:00 06:00-18:00 11:49 2:48 0.7316 0.1680
18:00-06:00 01:43 2:41 0.7534 0.3379
L 10:0022:00 06:00-18:00 12:22 2:43 0.7459 0.1784
18:00-06:00 01:47 3:19 0.6225 0.2633
L14:00-02:00 06:00-18:00 11:41 2:55 0.7078 0.1793
18:00-06:00 01:16 3:16 0.6330 0.2395
L 15:00.06:00 06:00-18:00 12:54 2:44 0.7422 0.2037
18:00-06:00 01:42 3:02 0.6835 0.2467
Las.00.10:00 06:00-18:00 11:54 3:18 0.6858 0.1898
18:00-06:00 01:21 3:00 0.6939 0.2574
Lo2.00-14-00 06:00-18:00 12:09 2:57 0.7037 0.2144
18:00-06:00 01:40 3:15 0.6369 0.3049
a Los00-15:00 06:00-18:00 11:57 2:41 0.7527 0.1696
18:00-06:00 02:31 3:02 0.6846 0.5402
L 10:0022:00 06:00-18:00 12:25 2:48 0.7310 0.1958
18:00-06:00 02:17 2:58 0.6972 0.2876
L14:00-02:00 06:00-18:00 11:18 2:44 0.7433 0.1898
18:00-06:00 01:54 3:14 0.6419 0.2696
L 15:00.06:00 06:00-18:00 12:40 2:50 0.7257 0.1996
18:00-06:00 01:27 3:06 0.6712 0.2729
Las.00.10:00 06:00-18:00 12:21 2:59 0.6953 0.2066
18:00-06:00 01:31 3:24 0.6034 0.2958
Lo2.00-14-00 06:00-18:00 11:51 2:54 0.7132 0.2309
18:00-06:00 01:47 3:05 0.6757 0.3590
23 ABAMNSMEBAXERENRITHEE
kAl [ 9:2543:15 13:002:31 21:49=+
3:05 — 02:05203:04 |
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Table2 Feeding percentagein the daytime and at night under different position of light period

Feeding percentage

Sex . ) ) t-test
Position of light period Day Night
? Lo6:00-18:00 80.97+4.81 19.03+4.81 t=12.891 P<0.05
L10:00-22:00 69.83+16.78 30.17+16.78 t=2363 P>0.05
L14:00-02:00 66.04+9.87 33.96+9.87 t=3.252 P<0.05
L15:00-06:00 59.41+5.46 40.59+5.46 t=3.448 P<0.05
L22:00-10:00 65.84+6.78 34.17+6.78 t=4.672 P<0.05
Lo2:00-14:00 66.1749.34 33.8349.34 t=3.462 P<0.05
38 Los:00-18:00 90.98+1.86 9.03£1.86 t=44.087 P<0.05
L10:00-22:00 67.54+14.04 32.46+14.04 t=2489 P>0.05
L14:00-02:00 67.94+11.90 32.06+11.90 t=3.016 P>0.05
L15:00-06:00 66.26+7.80 33.74+7.80 t=4.170 P<0.05
L22:00-10:00 80.98+7.59 19.02+7.59 t=8.167 P<0.05
Lo2:00-14:00 71.92+7.97 28.09+7.97 t=5.500 P<0.05
+ t-test = (P<0.05) 4

Feeding percentage in the daytime and at night in the table are presented as mean + SD. ¢-test is a paired-sample z-test
(P<0.05). The same as Table 4.

3 M-tH/N\EXN@gRRTATENTESARRRERE
Table3 Mean angular deviation and its hypothesistesting of circadian
rhythm of walking in Henosepilachna vigintioctopunctata adult

Sex Treatment Time Mean SD Te 70.05

Q L6:00-18:00 06:00-18:00 11:10 3:23 0.6072 0.1404
18:00-06:00 00:51 2:58 0.6973 0.2729

L10:00-22:00 06:00-18:00 11:22 3:18 0.6267 0.1921
18:00-06:00 02:05 3:04 0.6781 0.1921

L14:00-02:00 06:00-18:00 09:25 3:15 0.6389 0.1843
18:00-06:00 00:55 2:56 0.7044 0.1566

L18:00-06:00 06:00-18:00 11:46 3:08 0.6632 0.2916
18:00-06:00 23:33 3:35 0.5590 0.2081

L22:00-10:00 06:00-18:00 14:30 2:55 0.7097 0.2052
18:00-06:00 21:49 3:05 0.6737 0.2081

L2:00-14:00 06:00-18:00 13:00 2:31 0.7821 0.1599
18:00-06:00 22:40 3:10 0.6569 0.2160

a8 L6:00-18:00 06:00-18:00 11:03 3:07 0.6683 0.2289
18:00-06:00 02:03 2:44 0.7448 0.5886

L10:00-22:00 06:00-18:00 11:25 3:22 0.6110 0.2574
18:00-06:00 01:16 3:14 0.6435 0.2269

L14:00-02:00 06:00-18:00 09:55 3:15 0.6379 0.2493
18:00-06:00 00:19 3:04 0.6786 0.1909

L18:00-06:00 06:00-18:00 10:00 2:40 0.7572 0.4431
18:00-06:00 01:38 3:10 0.6558 0.2696

L22.00-10:00 06:00-18:00 14:40 2:39 0.7603 0.2916
18:00-06:00 22:17 3:07 0.6661 0.2799

L2:00-14:00 06:00-18:00 13:11 2:43 0.7460 0.2467

18:00-06:00 22:55 3:23 0.6097 0.3257
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Fig. 3 Circadian rhythm of walking in female of Henosepilachna vigintioctopunctata
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4 FREAXBUSTAHSEHRITITAESE (df=3)
Table4 Walking percentagein light and dark period under different position of light period

Sex - . . Walking percentage st
Position of light period Light period Dark period
Q L6:00-18.00 78.42+8.51 21.58+8.51 =6.683 P<0.05
L10:00-22:00 68.68+9.76 31.33+£9.76 =3.828 P<0.05
L14:00-02:00 76.01+£12.27 23.99+12.27 =4.239 P<0.05
L18:00-06:00 69.33+11.59 30.68+11.59 =3.335 P<0.05
L23:00-10:00 81.09+5.95 18.92+5.95 =10.440 P<0.05
L02:00-14:00 73.61£17.95 26.40+£17.95 =2.631 P>0.05
3 Log:00-18:00 75.46+5.85 24.55+5.85 =8.707 P<0.05
L10:00-22:00 64.12+18.34 35.88+18.34 =1.540 P >0.05
L14:00-02:00 69.71+12.42 30.29+12.42 =3.174 P >0.05
L18:00-06:00 74.57£8.02 25.43+8.02 =6.125 P<0.05
L23:00-10:00 80.98+7.59 19.02+7.59 =8.167 P<0.05
Lo2:00-14:00 69.95+17.82 30.05+17.82 =2.239 P >0.05
68.68% ¥ =3.840 P>0.05 11:18—12:54
80.98% 64.12% 01:16—02:31 10:00
¥ =7.2480 P<0.05 4:00 2008
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