Host Plants

• Horse-chestnut, ornamental tree present throughout Europe • Extreme browning of leaves • Aesthetic impact • Acer pseudoplatanus and A. platanoides Natural Forests: Tertiary relict of Balkan origin Scattered populations in deep river gorges in Albania, Macedonia and Greece.

Possible areas of Origin of Cameraria ohridella:

• Balkans -Origin of the host tree -First found in this region

• sudden host plant shift to horse-chestnut, probably from maple or sycamore (Acer spp.)? • originated in North America (52 out of 74 described Cameraria species)? Also consistent with a Balkan origin, a higher frequency of rare or "private" alleles was found in natural stands

DNA Barcodes are an effective tool to trace the origin and spread of an invasive insect

Why the invasion was delayed until two decades ago?

(H o ) haplotype "A" was historically widespread and abundant among natural sites, and thus is most likely to have spread to artificial plantings;

(H 1 ) haplotype "A" was, like other haplotypes, rare and very localised in the Balkans but has only recently become highly invasive -even (re)invading natural horse-chestnut stands. 

HERBARIA: a historical approach

Historic collections with mines

Botanists prefer to display "perfect" specimens of leaves  Most archival collections, mine densities were low but increase June-september (season of collection)

Leaf-mine density data 

Minibarcodes & Microsatelites

 COI: 10 sequences obtained from 1936 to 1981.

• Three unique haplotypes  Microsatelites: Out of 6 pair primers 2 amplified:

• 30 out of 54 extractions amplified (back to 1879) Private alleles. 

Conclusions: Historical Herbaria

Rest of Europe Balkans

A B 

BUT-

  Why spreading only in the 80s? -Lepidopteran fauna well known in Europe -No other Cameraria in Europe -Only polyphagous parasitoids reared -Still at outbreak density after 20 years Tracking down Cameraria ohridella origin: fragment of the mitochondrial COI (barcode fragment) 486 C. ohridella: 351 individuals from 78 parks and 135 individuals from 9 natural stands 88 localities from 22 countries Is genetic diversity higher in the Balkans? Mitochondrial DNA Haplotype diversity in Europe -25 haplotypes Only haplotype "A" is dominant (at a frequency of 67-100%), not only throughout its expanding range in Europe but, intriguingly, also in about 90% of Balkan relict horse-chestnut sites -Valade et al (2009) haplotype Twenty-five mitochondrial cytochrome c oxidase sub-unit 1 [COI] haplotypes -each differing by at least one single nucleotide mutation Most COI haplotypes of C ohridella are either endemic (14) or very narrowly distributed (three) among natural horse-chestnut populations Six Microsatellite loci 480 individuals genotyped from 16 populations: 280 individuals from 9 parks (Albania, Austria, France, Germany, Greece, UK) 200 individuals from 7 natural stands (Albania, Greece, Macedonia) CA CA CA CA CA CA CA CA CA CA CA CA CA Mari Mena et al., 2008 European Journal of Entomology Microsatellites Neus Mari MSc Higher genetic diversity in natural stands Mean number of alleles per locus per population Parks, NA= 5 (n = 54 loci) Natural stands, NA= 7.5 (n = 42 loci) (Kruskal-Wallis test: P = 0.007) Allelic Richness per locus per population Parks, AR= 4.51 Natural stands, AR= 7 (P = 0.004) Conclusions: molecular markers Both mitochondrial and nuclear data show a decrease in diversity away from the Balkans and in artificial plantations.

Figure 2 
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Figure 3 C1C2•
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