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Methods used in the survey
Standardized collections of  50 mature 
hips, 5 per shrub on 10 shrubs when-
ever available, were carried out in 
both the disturbed and undisturbed 
areas of  15 ALARM sites between 

Although worldwide exchange and 
trade of  tree reproductive materials is 
rapidly increasing with the develop-
ment of  plantations and ornamentals 
parks using exotic tree species, little 
information is available about associ-

pests and their subsequent introduc-
tion in other continents. 

Thus, 8 species were recorded as 
aliens among the 21 species of  
Megastigmus seed chalcids 
(Hymenoptera: Torymidae) infesting 

the seed which is then entirely con-
sumed by the developing larva 
(Photo 2).These insects have a high 
invasive potential because of  specific 
biological patterns such as a parthe-
nogenetic reproduction, an ability to 

The ALARM Field Site Network, an Outstanding Tool for the Survey of 
Invasive Insects Infesting Seeds of Wild Roses in Europe
MARIE-ANNE AUGER-ROZENBERG, EDUARDAS BUDRYS, THEODORA PETANIDOU, MILKA GLAVENDEKIC, RICCARDO BOMMARCO, SARA BONZINI, GYÖRGY KRÖEL-DULAY, 
ANDREU JARA, MARI MOORA, SIMON POTTS, AGNÈS RORTAIS, JANE STOUT, IVAN TORRES, CATRIN WESTPHAL, HAJNALKA SZENTGYÖRGYI, SÉBASTIEN DESBOIS, PHILIPPE 
LORME, JEAN-PAUL RAIMBAULT, PATRICK PINEAU & ALAIN ROQUES 

�

Photo 1. Female of a native European seed chalcid, Megastigmus aculeatus, ovipositing in a rose hip.

Photo 2. Radiographic picture of rose seeds show-
ing filled seeds (a), empty seeds (b), infested seeds 
including a larva (c) or a pupa (d)

Photo 3. M. aculeatus female. a- light form (left); b- black form (right)

Photo 4. M. rosae female Photo 6. M. nigrovariegatus (female)Photo 5. M. alba (female)

ated invaders and their possible 
impact on the native flora. 
International seed trade, which is 
often unregulated (eg., via internet), is 
highly susceptible to facilitate the 
long-distance movements of  seed 

tree seeds in Europe (Roques & 
Skrzypczynska, 2003). These intro-
duced chalcids have yet colonised 29 
species of  native conifers, 28 species 
of  Rosaceae and 9 species of  
Anacardiaceae. These introductions 
may negatively impact both natural 
regeneration of  native forests and 
insect biodiversity with which they 
interact through competition for 
seed resources.

Using its long ovipositor (Photo 
1), the female chalcids lay eggs 
through the cone tissues directly into 

extend larval diapause in seeds for 
several years, and a capability of  
developing within unfertilised seeds 
for some species (Roques & 
Skrzypczynska, 2003). Moreover, lar-
vae cannot be detected by examining 
the outside of  the seeds and only 
show up when X-rayed (Photo 2). 
This raises the question of  whether 
the number of  alien seed chalcid 
species recorded so far in Europe is 
not seriously underestimated. 

The distribution of  ALARM field 
sites all over Europe offered large 
facilities for a survey of  alien seed 
insects and their impact on wide-
spread species of  trees and shrubs. 
Wild roses (Rosa spp.) were selected as 
model plant species because they are 
present throughout Europe. Only 2 
native rose chalcid species were previ-
ously known in Europe, including the 
widespread M. aculeatus and the appar-
ently central European M. rosae, whilst 
an alien species introduced from 
North America, M. nigrovariegatus, was 
scarcely observed in France (Roques 
& Skrzypczynska, 2003). 

mid- February and mid- April in 2006 
and in 2007.

X-rays of  seed lots allowed measure-
ment of  the insect impact on the poten-
tial of  natural regeneration as the per-
centage of  insect-infested seeds with 
regard to the total number of  seeds 
available for insects (filled + insect-
infested seeds). Each infested seed was 
reared individually until adult emergence. 
Molecular analysis using mtDNA (genes 
cytochrome b and cytochrome- oxydase 
I- COI) and nuclear markers (28S) was 
carried out on some specimens from 
each site to confirm the identifications 
(Auger-Rozenberg et al., 2006).

Comparative range of native 
and alien species of rose seed 
chalcids
Rose seeds hosted Megastigmus chalcids 
in all of  the surveyed ALARM sites 
but the Irish one (Figure 1) As expect-
ed, the native species M. aculeatus was 
present all over Europe (Figure 2). 
However, unlike the usually yellowish 
form (Photo 3a) characterized by a 
thelitokous parthenogetic reproduction 



Figure 1. Mean percentage of rose seeds damaged by Megastigmus seed chalcids in disturbed (red) and undis-
turbed areas (green) of the ALARM field site network. Bar size is proportional to damage.

Figure 3. Distribution range of the Megastigmus rose seed chalcids in Europe as it was known previously to 
the development of the ALARM project. M. aculeatus and M. rosae are native of Europe and M. nigrovariegatus is 
introduced from North America.
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Figure 2. Distribution and relative importance of the native and exotic species of Megastigmus rose seed 
chalcids in rose hips collected in the field sites of the ALARM network. The size of each slice is proportional 
to the relative importance of the considered species vs total Megastigmus rose seed chalcids in the sampled 
site; ie, a pie showing only one color means that 100% of the chalcids belonged to a single species at this site.
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(males represent 0 to 7%; Roques & 
Skrzypczynska, 2003), a black form 
(Photo 3b) with a balanced sex-ratio 
was observed to dominate in Lithuania, 
Estonia and Sweden (Figure 2). 

The other native species, M. rosae 
(Photo 4), was observed to extend its 
central-European distribution to 
Sweden (Figure 3). In addition, a spe-
cies new to science was found in both 
Lithuania and in the island of  Lesvos. 
In both cases, it largely dominated the 
rose seed chalcid complex (Figure 3). 
Although related to M. rosae, this species 
tentatively named M. alba because of  its 
pale colour (Photo 5), is morphological-
ly and genetically distinct. Both its high-
ly- scattered distribution and its occur-
rence mainly in the seeds of  alien Rosa 
rugosa suggests an exotic origin.

The alien M. nigrovariegatus 
(Photo 6) appeared more widespread 
than previously noticed since it was 
found in Lithuania (Figure 4). 
Interestingly, two different colour 
forms were observed. DNA analysis 
suggested they may correspond to sep-
arate introductions from distant areas 
of  the western and eastern parts of  the 
native North American range.

These results provide a completely 
different picture of  the entomofauna 
infesting rose seeds in Europe. 
Lithuania was revealed as a hotspot for 
seed chalcid species associated with 

rose seeds with the presence of  3 spe-
cies most probably related to the seed 
trade and rose plantations. 

Impact on the potential 
of natural regeneration of 
wild roses 
The decrease in seed yield resulting 
from chalcid predation did not differ 
significantly between disturbed and 
undisturbed areas (Figure 1). However, 
the impact on the potential for regen-
eration of  wild roses linearly increased 
with the number of  chalcid species 
present per site. This was confirmed by 
a larger sampling carried out in 2006 in 
Lithuania on sites where the number 
of  chalcid species varied from 1 to 3. 
The additional presence of  the two 
alien species, M. nigrovariegatus and M. 
alba, increased the percentage of  
infested seeds from up to 62%.
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