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Quantitative evaluation of the biological control efficiency of
predatory insects based on stable isotope analyses
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Abstract Predatory insects play important roles in regulating and controlling pest insect populations in the agricultural
landscape system. Tracing the diet and movements of natural enemies are basic steps for quantitatively evaluating the
effectiveness of these species as biological control agents. Stable isotope analyses can be used to determine insects’ dietary
sources and movements. In this study, we first introduce the fundamental principles of stable isotope analyses. We then use this
technique to determine the prey origins and proportions of the predatory beetle, Propylea japonica (Thunberg), in an
agricultural landscape system comprised of cotton and maize crops. Finally, we discuss the potential and caveats of this
method.
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Fig. 1 Relationship of 6**C values of Propylea japonica and proportions of aphids form C;and C,-based resource
Y=0.120X-22.723 (F=57.08, P=0.005, R*=0.95). Y s"c
X o
Linear equation: where Y is 0" values of P. japonica, X is proportion of aphids from a Cs-based resource and a Cy-based resource.
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Fig. 2 Carbon stable isotope ratios (6*C) in food chain 1: cotton/cotton aphids/ Propylea japonica fed on cotton
aphid and food chain 2: maize/maize aphids/P. japonica fed on maize aphid
stc Middle value 16.71%o

Middle §'*C values of P. japonica adults was —16.71%o as the proportion of aphids from a Cs-based resource and a C, -based
resource was 50%.
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Fig. 3 Carbon isotope ratios of Prepylea japonica adults collected from maize patches in 2010
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