Journal of Environmental Entomology November 2014 36 (6): 879 —883 ISSN 1674-0858

|doi: 10. 3969 /j. issn. 1674 —0858. 2014. 06. 3

1 2 1 2% 3%
(1. 262700; 2. 271018;
3. 100089)
Harmonia axyridis
CO, 6 ( 1 2 5 10 .20
50 ) ( Respiration rate
Rr) ( Metabolism rate Rm) o
Rr Rm
“Y ”
© Q965; $476 DA : 1674 - 0858 (2014) 06 —0879 —05

Effects of overwintering aggregation behavior on energy metabolism in

Harmonia axyridis ( Coleoptera: Coccinellidae)
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Technology ~ Shouguang 262700 Shandong Province China; 2. College of Plant Protection Shandong
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Abstract: Harmonia axyridis aggregate significantly during overwintering by adult diapause. In order to
clarify the effects of overwintering aggregation on energy metabolism we have directly measured the
respiration of H. axyridis with six different aggregation degrees (1 2 5 10 20 and 50 individuals)
using the portable infrared CO, analyzer and calculated the respiration rates ( Rr) and the energy
metabolism rates ( Rm) . The results indicated that there were significant differences in the values of Rr
and Rm among the six different aggregation levels and that there was a negative correlation relationship
between the values of Rm / Rr and the aggregation degrees. In other words as aggregation degrees were
increased the values of Rr and Rm became lowered. In addition the selectivity trend of experiment and
overwintering population of H. axyridis adults were measured with “Y” — shaped olfactometer indicating
that the adults were on their respective populations exhibit tropism and overwintering aggregation
behavior occurs requires a special odor substances. These results indicated that aggregation of H. axyridis

could lower the metabolic rates which might be advantageous for their successful overwintering.
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Fig. 1  The respiration rates of over — wintering adults in
Harmonia axyridis in different group size
=+
0.05 One-Way ANOVA/Duncan
2 . Note: The data in the figure are mean +
SE. The same letters at the top of columns mean no significant
difference at 0. 05 level detected by One-Way ANOVA/Duncan

multiple range test. The same for Fig. 2.
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Fig. 2 The metabolism rates of over — wintering adults in

Harmonia axyridis in different group size
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Table 1 Tropism selection of overwintering population and experimental population of Harmonia axyridis adults

? Clarke (2006) 2007) .

o

? vigintioctomaculata

1 2 Behavior indices
Test lady beetle Odor source one Odor source two Al (%) AP (%)
Overwintering population Atmosphere 53.3+13.3 66.7 £6.67
Overwintering Experimental population Atmosphere 5.00 1. 67 46.7 +3.33
adults Overwintering population ) ) 29.3 £5.17 58.6 £3.45
Experimental population
Experimental population Atmosphere 60.5 +2.63 71.1+2.63
(25C) Overwintering population Atmosphere 10.0 £3.33 20.0 +£3.33
Rearedadults Experimental population 44.1 £2.94 73.5 +8.82
Overwintering population
3 .
Nalepa (2000)
o Sakurai (1992) .
( Tojy et al. 2005) o
. Co,
( Costa et al. 2007) o
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