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Quantitative evaluation of the biological control value of predatory
insects based on ecological energetic analyses

GE Feng** OUYANG Fang
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Chinese Academy of Sciences, Beijing 100101, China)

Abstract Based on the principle of ecological energetics, predatory insects depend completely on their prey to acquire energy.
The energy ingested by predatory insects is therefore equivalent to the energy of their prey. According to the population energy
dynamics of pest and predatory insects, the biological control of natural enemy insects can be quantitatively evaluated. In this
paper, we discuss the principles of ecological energetics and calculation methods. We then use these methods to quantitatively
evaluate the biological control value of predatory beetles in cotton agro-ecosystems. Ecological energetic analyses provide a
new method to evaluate the biological control value of natural enemy insects in agro-ecosystems.
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Ecological energetics

Wiegert, 1976
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Fig. 1 Flow diagram for the determination of the
energy budget of insects
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Bailey Mukerji 1977
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*1 AREMTZLBFHBRENHMZEENE (GIBXIESE, 2002)
Table 1 Biological control efficiency of ladybirds on arthropod pests in different cotton agroecosystem (after Ge et al.,

2002)
w \ % &
Type Ingestion ) Control efficiency Control efficiency
kJ/(m**
(m”a) Of total predators( ) to aphids( ) pests( )
Spring-planting 60.42 38.04 12.85 7.98
agroecosytem
Late-planting 52.38 46.18 9.28 7.30
agroecosytem
Summer-planting 44.11 45.86 5.68 4.07
agroecosytem
Cotton-whea? intercrop in 62.75 28.30 768 432
spring
agroecosytem
Cotton-wheat intercrop in 70.04 47.88 12.06 5.55
summer agroecosytem
Cotton-bean intercrop in 26.45 28.91 5.07 2.39

spring agroecosytem

56.23% 70.05%
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