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In the recent SI of BioControl and resultant book from this working group (Roy et al., 2012), 

we contributed a review paper on the chemical ecology of the invasive aphidophagous 

ladybird Harmonia axyridis (Sloggett et al., 2011). This paper focused on both the pure and 

applied aspects of this subject, including sections on: (1) chemical defence; (2) foods, feeding 

and reproduction; (3) H. axyridis chemistry, humans and human activity, and (4) future 

research perspectives.  

Harmonia axyridis’ chemical defence is comprised of two alkaloids (harmonine and  

3-hydroxypiperidin-2-one) and four methoxypyrazines. Based on assays of palatability and 

toxicity, it appears to be one of the most powerful chemical defence blends amongst 

ladybirds. There is some evidence that both harmonine and methoxypyrazine concentrations 

vary predictably with ladybird colour and pattern, although no such work has been carried out 

for 3-methoxypiperidin-2-one. Since our original review was published, the alkaloid 

harmonine has been shown to be a broad spectrum anti-microbial and powerful anti-malarial 

compound (Rörich et al., 2012). 

Our knowledge of food location in H. axyridis remains poor, although the ladybird 

appears to use multimodal cues, probably including chemical ones from both host plant and 

aphid prey. Like many other ladybirds, H. axyridis is deterred from oviposition by conspecific 

larval chemical cues. It is not deterred from oviposition by chemical cues from allospecifics, 

although in its native range other ladybird species avoid such cues from H. axyridis. This 

behaviour probably serves these species as a means of avoiding H. axyridis intraguild 

predation. Generally, H. axyridis ignores the deterrent hydrocarbon cues on the surface of 

ladybird egg intraguild prey and is little affected by intraguild prey defensive alkaloids, 

although a number of exceptions are known, especially in its invasive range.  

The habit of H. axyridis overwintering in large aggregations in buildings is not limited to 

its invasive range, although in its native range, such aggregations tend to be of very limited 

duration. Aggregations in buildings cause numerous problems, including the spotting of 

furnishings from reflex blood, allergic reactions in humans using the buildings and risks 

posed to pets or even children that may eat the ladybirds. Another problem caused by the 

abundance of H. axyridis is “wine taint”, predominantly from methoxypyrazines, when the 

ladybirds are attracted to grape crops in autumn and are harvested and processed with the 
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fruit. Close monitoring of numbers of ladybirds in the grape crop before harvesting and, if 

necessary, chemical control, are necessary to reduce or eliminate this problem. A number of 

chemicals or other baits have been suggested as repellents or attractants in order to better 

manange H. axyridis populations, although published work thus far has been largely restricted 

to the laboratory. Two unpublished field trials of chemical attractants in Europe, postdating 

the publication of our review, have proved unsuccessful.  

One focus for future work is intraspecific chemical communication. Chemicals 

responsible for aggregation are of great applied importance. A hitherto unworked on, but 

particularly interesting subject for investigation, is the possible use of chemical cues in kin 

recognition to avoid the cannibalism of close relatives. Further work on chemical defence is 

particularly required on the “ignored” alkaloid 3-hydroxypiperidin-2-one, for which a new 

more user-friendly and memorable name, axyridine, is proposed. Similarly, studies on 

chemical aspects of H. axyridis’ foraging and reproductive behaviour may reveal differences 

compared to other ladybirds, due to its presumed polyphagy and possible role as a top 

predator in aphidophagous communities. Further field trials of attractants and repellents are 

required.  
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