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Effects of Prey Density on the Rate of Prey Consumption, Development and
Survival of Propylea japonica THUNBERG (Coleoptera: Coccinellidae)

Shunei KawaucHi: Biological Laboratory, School of Medicine, Kurume
University, Mii-Machi, 1635, Kurume, Fukuoka 830, Japan

Synopsis Larvae of Propylea japonica THUNBERG were reared on various num-
bers of the larvae of Macrosiphum avenae akebiae SHINII to examine the effects of
prey density on the number of prey eaten, growth, development and survival of this

predacious insect.
When receiving eight or more aphids per day, ladybirds emerged as adults with

high reproductive potential. When the daily supply of ahids was lower, the larval
development was prolonged to compensate for quantitative deficiency of food.
When the prey density was still lower, the survival rate was decreased and the emerg-
ing adult became small in size. The wasted consumption of food from the viewpoint
of population energetics evaluated using an Index proposed by Morisita (1973).
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Table 1. The design of the experiment.

No. of prey provided/day 2 4 6 8 12 16 20 30 40 60
No. of replications 12 10 10 13 10 10 10 10 11 10
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Prey density
Fig. 1. Numbers of aphids eaten by Propylea japonica larvae at various initial densities of
prey.
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Table 2. The index of wasted prey consumption calculated for the predators
reared at different prey densities. The index of wasted consumption (u)
was proposed by Morisita (1973): u=(C,/Cr)—1, where C, is the
population consumption per survivor and C; the
consumption by individual.

No. of prey provided/day 4 6 8
Population consumption of prey per survivor (C,) 125.7 59.6 56.8
No. of prey per individual emerged as adult (C;) 37.7 41.7 48.1
Rate of wasted consumption (x) 2.33 0.43 0.18
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Fig. 2. The percentage of prey eaten and body weight of P. japonica at each larval instar
stage (I to IV) in relation to prey density.
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Fig. 3. The daily growth rate and the duration of each larval instar stage (I to IV) in rela-
tion to prey density.

Table 3. Response of predator to prey density throughout the
developmental period.

No. of prey

provided/day 4 6 8 12 16 20 30 40 60
Total No. of Aphids ”
capturediarva 37.7 41.7 48.1 52.1 72.7 84.4 94.0 105.5 109.6

Duration of lenual
and development total 12.9 10.8 9.9 8.9 9.2 8.8 8.6 7.2 6.4
stages (day)

No. of eggs

1aid/10 days — 170 215 179 188 162 170 180 200
Rate of adult

emergence (%) 30 70 84.6 100 100 100 100 100 100
Live weight of g 3.0 3.4 4.2 4.1 4.9 5.0 5.9 5.8 5.9
adult (mg) Q 3.5 4.4 4.7 4.8 5.4 5.7 6.9 7.2 7.3
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Fig. 4. The relationships between the daily food consumption and growth rate in weight of
P. japonica larvae during succesive instar stages I to IV.
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Fig. 5. The percentages of ladybirds surviving at prepupal (PP), pupal (P) and adult (A)
stages when they were supplied with various numbers of living aphids daily. O: in-
dicates the percentage of ovipositing females.
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