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Effects of Carbon Dioxide Concentration on Functional Response of
Aphidius colemani Viereck (Hymenoptera: Braconidae)
on the Green Peach Aphid

Jeong Joon Ahn*, Jung-Eun Kim and Chun Hwan Kim
Research Institute of Climate Change and Agriculture, National Institute of Horticultural & Herbal Science, Jeju 63240, Korea

ABSTRACT: In this study, we investigated the functional response of aphid parasitoid, Aphidius colemani Viereck (Hymenoptera:
Braconidae), on the green peach aphid, Myzus persicae (Sulzer) (Hemiptera: Aphididae). Three carbon dioxide concentrations (400, 600,
and 1000ppm) and seven host densities (2, 4, 8, 16, 32, 64, and 128) were used during a 24-h period. A type III functional response for
A. colemani was fit separately for each CO, concentration. The estimated handling time (Th) under elevated CO, (600 ppm and 1000 ppm,
0.015 and 0.014 day) was shorter than that under ambient CO, (400 ppm, 0.017 day). The proportion of aphids that were parasitized
showed the similar characteristic curve under three CO, concentrations. The highest parasitized rates for 4. colemani were 0.57, 0.61,
and 0.70 at 16, 32, and 32 aphid density under 400, 600, and 1000ppm, respectively. Although handling time of A. colemani was
influenced by elevated CO, concentrations, the attach rate was not changed much.
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Table 1. Estimated parameters of the logistic model fit to proportion of Myzus persicae parasitized versus initial host density by adult

females of Aphidius colemaniat various CO, concentrations.

CO; concentration (ppm)

Parameters

400 600 1000
Py -0.3652+0.1369 -0.3193+0.1408 0.1440+0.1405
P; 0.0443+0.0120 0.0540+0.0114 0.0436+0.0119
P, -0.0008+0.0002 -0.0010+0.0002 -0.0008+0.0002
P; 0.000003+0.000008 0.000004+0.000001 0.000003+0.000001
dafr 205 198 190
P <0.0001 <0.0001 <0.0001
X 2086.25 1097.45 948.32
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Fig. 1. The functional response of Aphidius colemanito Myzus

persicae 3rd instar nymphs at three different CO, concentrations
(400, 600, and 1000 ppm) over 24 h

Table 2. Estimated parameters of searching rate and handling
time of Aphidius colemaniat various CO, concentrations.

CO, concentration Attack rate Handling time
(ppm) (day™) (day)
400 0.097+0.0266 0.0168+0.0011
600 0.111+0.0214 0.0148+0.0006
1000 0.100+0.0250 0.0138+0.0008
087 @® 400ppm
A  600ppm
0.7 q E  1000ppm
— —— Estimated_400ppm
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Eﬁ 0.5
4
0.4
0.3 1
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Fig. 2. The proportion of Myzus persicae parasitized by Aphidius
colemanias a function of initial aphid density. A, is the number of
host aphids parasitized and Ajis the initial number of host aphids
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