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How does female Cydia strobilella find its host plant Picea abies? 
 
Cydia strobilella L. (Lepidoptera: Tortricidae) is a moth infesting cones of Picea 
abies, which is a native spruce species in Europe. Female moths lay eggs between 
scales of female flowers at the time of pollination, their larvae develop in the cones 
and feed on seeds of the trees, and thus great damage to harvest can be caused due to 
seed losses.  
 
Insects use chemical cues in many different ways like finding food, mates and hosts. 
In order to find out the chemical cues this female moths use to locate their host plants, 
we tested the moth antennal responses to odor from female spruce flowers. Four out 
of numerous volatile compounds triggered moth antennal responses, and three of them 
were identified as: α-pinene, β-pinene and myrcene. However, the last compound was 
still unknown because its concentration was too low for identification. In chemical 
analysis of female flower odor, the most abundant volatile compounds were α-pinene, 
β-pinene, myrcene and limonene (limonene did not trigger any moth antennal 
responses). Proportional and absolute release rates of these compounds did not change 
over the whole mating season (19th to 31st May), so how the female moths recognize 
host plants at right developing stage could not be explained in this study. Field 
experiment using traps baited with synthetic key compounds did not trap any moth, 
which could be due to competition from volatiles emitted from spruce trees in the 
experimental plot, or that the experiment was performed too late in the mating season 
that the flying adults became too few.  
 
Several pest control methods have been used working on male C. strobilella, but how 
to directly reduce the population size of female moth has not been worked out so far. 
By studying the strategies that female C. strobilella uses to locate host plants could 
help with finding out an alternative way for pest control of this species. Moreover, 
this study method could be applicable to other pest species which also use olfactory 
cues. 
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Antennal responses of female Cydia strobilella to volatiles 
from female flowers of its host Picea abies and chemical 

analysis of flower scent at different developing stages 
 

Female spruce seed moths, Cydia strobilella L., oviposit on female flowers of Norway 
spruce Picea abies (L.). After emergence, the larvae feed on spruce seeds.  
 
In order to understand the strategies that C. strobilella uses to find host plants, we 
tested the responses of both male and female moth antennae to volatiles released from 
female flowers of P. abies. In gas chromatography with electroantennographic 
detection (GC-EAD) analyses of female flower volatile samples, four compounds 
elicited antennal responses from female moths, and the first three compounds shown 
in chromatograms were identified by coupled chromatography-mass spectrometry 
(GC-MS) as: α-pinene, β-pinene and myrcene. However, the fourth compound was not 
identified due to small amounts in samples. In GC-EAD analyses of synthetic blend 
including (+)-α-pinene, (-)-β-pinene and myrcene, similar antennal responses from 
male and female C. strobilella were observed, which means these three monoterpenes 
could be key olfactory cues used by C. strobilella to find its host P. abies.  
 
In chemical analysis of female flower sent, the most abundant volatile compounds in 
samples were α-pinene, β-pinene, myrcene and limonene (which did not trigger 
antennal responses in GC-EAD analysis). No changes in proportional and absolute 
release rates of these most abundant volatile compounds in flower volatile samples 
over five sampling times (three or four days in between) were found.  
 
Field experiment using traps baited with (+)-α-pinene, (-)-β-pinene and myrcene, 
alone and together at different dosage of 100ng, 1µg and 10µg per septum did not trap 
any moth, which could be due to competition from volatiles emitted from spruce trees 
in the experimental plot, or that the experiment was performed too late in the mating 
season. 
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