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Abstract 
 
Some examples of attempts to develop biotechnical control methods for psyllids vectoring fruit tree phytoplasmas by sticky traps 
lured with newly detected infochemicals are reported. The apple psyllid Cacopsylla picta is the main vector of ‘Candidatus Phy-
toplasma mali’, the agent associated with apple proliferation disease in Germany and most neighbouring countries. Complex in-
teractions between Malus domestica, the psyllid C. picta, and the phytoplasma were investigated in laboratory and field experi-
ments. Results showed that emigrants of C. picta are able to distinguish the odours of healthy and infected apple trees and pre-
ferred the odours of infected trees. This means that the phytoplasma directly manipulates both the plant physiology by producing 
an attractive compound, and the psyllid behaviour, resulting in a better spread within its host plant population. The compound re-
sponsible for the attraction of the vector was collected from the headspace of infected apple plants and identified by gas chroma-
tography coupled with mass spectrometry. It attracted both genders of C. picta and will be used for the development of traps for 
monitoring or mass trapping. 
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Introduction 
 
During their evolution, pathogens and their hosts must 
pursue different strategies to avoid reciprocal detrimen-
tal effects. Investigating multitrophic systems, up to 
now only limited information is available on the evolu-
tion of interactions between plants, phytoplasmas, and 
their insect vectors. The results of investigations on the 
chemically mediated interactions of the cell wall-
lacking bacterium ‘Candidatus Phytoplasma mali’, its 
host plant apple tree (Malus domestica), its main vector 
Cacopsylla picta and the (partial) vector C. 
melanoneura (Hemiptera: Psyllidae) (Mayer et al., 
2009) are reported. The apple proliferation phytoplasma 
causes major economic yield losses by inducing taste-
less dwarf fruits on its host plant. It can modify the 
emitted volatiles of its host plant, resulting in their in-
creasing attractiveness for its vector, compared to a 
closely related non-vector (Mayer et al., 2008a, 2008b, 
2011). Furthermore, we present our attempts to use 
these findings for the development of innovative bio-
technical control methods for psyllid species vectoring 
fruit tree phytoplasmas by sticky traps lured with newly 
detected infochemicals. 
 
 
Materials and methods 
 
Investigations were done by measuring the population 
dynamics of closely related species on their alternate 
host plants. Infections of vector insects and plants were 
analyzed by PCR using specific primers selective for 
fruit tree phytoplasmas. Further, the olfactory prefer-
ences of psyllids were investigated in Y-shaped olfac-

tometer bioassays. Fitness parameters of insects were 
measured on infected and non-infected plants. Host 
plant odours were collected using different headspace 
sampling methods, thermodesorption and afterwards 
analysed using gas chromatographs coupled with mass 
spectrometers. 
 
 
Results and discussion 
 
We could show that the phytoplasma directly manipu-
lates the plant physiology and indirectly the vector be-
haviour by attracting C. picta to infected plants, leading 
to a better spread within its host plant population (Mayer 
et al., 2008a, 2008b). In contrast, its vector evolved 
mechanisms to minimize harmful effects emanated by 
the phytoplasma: the infection is tolerated by adults and 
detrimental effects to the offspring are avoided by an 
adapted oviposition behaviour (Mayer et al., 2011). The 
compound responsible for the attraction of the vector 
was collected from headspace of infected apple plants 
and identified by gas chromatography coupled with mass 
spectrometry. The sesquiterpene ß-caryophyllene at-
tracted both genders of C. picta and will be used for the 
development of traps for monitoring and/or mass trap-
ping of C. picta (Gross and Mayer, 2010).  
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