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Feeding behavior of the peach aphid under elevated CO, levels
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Abstract [Objectives] The global atmospheric concentration of carbon dioxide (CO,) has been increasing quickly,
resulting in outbreaks of insect pests that have caught the world's attention. Studies of the feeding behavior of the peach aphid,
Myzus persicae, on Arabidopsis under elevated atmospheric CO, levels are, therefore, timely. [Methods] Electrical
penetration graph (EPG) technology was used to examine the feeding behavior of peach aphids on the wild type and three
mutant varieties (jar! nprl ein2-5) of Arabidopsis thaliana, with a particular focus on the role of jasmonic acid, salicylic acid
and ethylene signaling pathways under elevated CO, levels. [Results] Elevated CO, delayed the first appearance of C, El
and E2 aphids on Co/-0 and jarl plants, but advanced the first appearance of C, E1 and E2 aphids on npr/ and ein2-5 plants.
Furthermore, elevated CO, decreased the duration of C aphid infestation, and increased the duration of E2 aphid infestation on
jarl plants, but did not affect these parameters on the other varieties. In addition, elevated CO; increased the total frequency of
C and pd aphids on Col-0 but not on the other varieties. [Conclusion] Changes in aphid feeding behavior under elevated CO,
conditions suggest that elevated CO, decreased the resistance of the Col-0 and jarl varieties to aphids, but increased the
resistance of nprl and ein2-5 plants. These results indicate that elevated CO, can modify aphid feeding behavior by altering
plant’s defensive phytohormone mediated resistance.
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Table 1 Two-way ANOVA for the effect of CO, level, four genotypes of Arabidopsis and their interactions on
different feeding waveforms of aphid

Factors Waveform indicators F  Fvalue P  Pvalue
pd s First time of pd (s) 7.758 0.006
CO, El s First time of E1 (s) 0.103 0.749
E2 s First time of E2 (s) 0.111 0.740
C The frequency of C (times) 0.407 0.525
pd The frequency of pd (times) 0.362 0.549
E1l The frequency of E1 (times) 5.594 0.020
E2 The frequency of E2 (times) 3.477 0.065
C s Total time of C (s) 4.204 0.043
El s Total time of E1 (s) 1.538 0.217
E2 s Total time of E2 (s) 0.211 0.647
pd s First time of pd (s) 4.578 0.005
Genotype El s First time of E1 (s) 0.565 0.639
E2 s First time of E2 (s) 0.541 0.655
C The frequency of C (times) 8.366 0.000
pd The frequency of pd (times) 8.478 0.000
E1l The frequency of E1 (times) 1.575 0.199
E2 The frequency of E2 (times) 2.603 0.055
C s Total time of C (s) 9.377 0.000
El s Total time of E1 (s) 0.630 0.597
E2 s Total time of E2 (s) 10.229 0.000
X pd s First time of pd (s) 9.934 0.000
CO,xGenotype El s First time of E1 (s) 8.928 0.000
E2 s First time of E2 (s) 6.605 0.000
C The frequency of C (times) 2.686 0.050
pd The frequency of pd (times) 2.611 0.055
El The frequency of E1 (times) 0.574 0.633
E2 The frequency of E2 (times) 0.292 0.831
C s Total time of C (s) 12.381 0.000
E1l s Total time of E1 (s) 4.196 0.007
E2 s Total time of E2 (s) 5.487 0.001
2.3 BREFERR T RE R SRR B AR B 3 A~D
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Fig. 1 The first time (s) of pd, E1 and E2 waveforms of peach aphid fed on four genotypes of Arabidopsis grown

under elevated and ambient CO, concentrations
A. Wild type (Col-0); B. JA pathway-deficient mutant jarl; C). SA pathway-deficient mutant npri; D. ET
pathway-deficient mutant ein2-5.
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Fig. 2 The sustained time (s) of C, E1 and E2 waveforms of peach aphid fed on four genotypes of Arabidopsis grown
under elevated and ambient CO, concentrations
A. Wild type (Col-0); B. JA pathway-deficient mutant jarl; C. SA pathway-deficient mutant nprl; D. ET
pathway-deficient mutant ein2-5.
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Fig.3 The frequency of C,pd waveforms of peach aphid fed on four genotypes of Arabidopsis grown under elevated
and ambient CO, concentrations
A. Wild type (Col-0); B. JA pathway-deficient mutant jarl; C. SA pathway-deficient mutant npri; D. ET
pathway-deficient mutant ein2-5.
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Fig. 4 The frequency of E1 and E2 waveforms of peach aphid fed on four genotypes of Arabidopsis grown under
elevated and ambient CO, concentrations
A. Wild type (Col-0); B. JA pathway-deficient mutant jarl; C. SA pathway-deficient mutant npri; D. ET
pathway-deficient mutant ein2-5.
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