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Spring 1999: the first outbreak with total defoliation

by the pine processionary moth Thaumetopoea

pityocampa documented by Stefano Minerbi

Spring 1999: the start of the prolonged diapause 

experiment by Klaus Hellrigl



Klaus and Stefano wisdom: looking into the future 1999 - 2007

I would never stop to say THANKS to them and to the 

foresters who collected the data with great care 



Cages repaired and the experiment restarted in 2013



2013 – 2018: less intense and shorter diapause



Diapause in the pine processionary moth 

(Thaumetopoea pityocampa): 

ecological and applied significance

Salman MHR, University of Padova, Italy

Laparie M, INRA Orléans, France

Lehmann P, University of Stockholm, Sweden

Battisti A, University of Padova, Italy



U-shaped response to 

temperature

Mortality cost of prolonged 

diapause



Vinschgau 2015-2018 – 30 trees

Weekly collection of processions

with Ecopiège from March to May

Rearing under controlled conditions



Prepupal diapause buffers against winter and spring odds affecting individuals

But not against prolonged diapause ….



Methods:

• Direct calorimetry by 

continuous temperature 

measurement with 

thermocouples

• Respirometry by discontinuous

measurement of oxygen

consumption in stop-flow



One individual pupa can go through several termination cycles until eclosion

Démolin hypothesis on the ‘key period’ is confirmed



4. Follow up of pupal cohorts

Trade-off between body size, temperature, and prolonged diapause

Open-top cave reproducing natural fluctuating temperatures

experienced by pupae of 7 populations in the soil 2015-2022
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Emergence from prolonged diapause extended over 6 years

Pupal weight decreased about 40% - energy limitation



2. The earlier management approach (2001)



The forcing associated with prolonged diapause

Andrea Aimi PhD 2008



The costs and benefits of the integrated pest management

Paola Gatto UNIPD 2008



Btk and the non-target Lepidoptera
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No effects on the total number of species and individuals, Minerbi and Huemer 2000



3. The range expansionVinschgau-/Venosta-Valley

W

E

Gernot Hoch

Sigrid Netherer

Axel Schopf



Assessment of thresholds 

activating winter feeding

BOKU laboratory

Vienna 2003-

2005



+6°/9°/12°C +6°/9°/12°C+3°C

+12°/+3°C

+ 9°/+3°C

+ 6°/+3°C

From data to 

model



4. The take over of natural enemies



The vertebrate predators

Alma De 

Angelis

PhD student





Collection of fecal samples from wild birds 

to assess pine processionary moth 

occurrence in the diet



Pine processionary moth 

remains in bird fecal samples

urticating

setae

body setae

head capsule 

fragments

proleg fragments

Davide Luigi Gilioli

Biology student



The role of density-dependence



5. The current management options

Alessandro 

Andriolo
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The technological innovation for surveillance 2025



6. The origin of the pine processionary moth in South Tyrol

An old story

- Theophrastos of Eresos (314-313 BC) Historia Plantarum. Chiron’s panacée

(Inula helenium) used mixed with wine and oil “against … pityocampes …”

- Dioscoride II (53 AD) Pinorum erucae: vis omnium communis erodere, 

ulcerare

- Justinianus’s law or Pandectes (534 AD) pityocampes

in its Title VIII of the Cornelia law on murderers and poisoners 



Denis & Schiffermüller 1776: Fichtenspinner Bombyx pityocampa

Pini sylvestris et Piceae.

La Chenille du Pin. Reaum.

(pityocampa Discorid.) 





Reaumur 1733 La chenille du pinDémolin 1994 Novak et al. 1987



Joseph Freiherr von Sperges (1725-1791) 

South Tyrol 

http://worldcat.org/identities/lccn-

n80040576/

Denis & Schiffermüller 1776

Neotype:

Schlanders

South Tyrol



7. The wonderful things

Thaumetopoea pityocampa: the caterpillar with the compass
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Thaumetopoea pityocampa: the caterpillar with the compass
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Thaumetopoea pityocampa: the caterpillar with the compass

Stemma 1

Stemmata 2-6

Biol Lett 2021



Entomol Gen 2021

Thaumetopoea pityocampa social architect



• Drought and dieback by the shoot blight fungus Diplodia (Sphaeropsis) sapinea
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Frequency of Diplodia across elevation as proxy of drought, exercise done with Forest 

Sciences international students on May 12th 2026 from Schlanders to Patsch



• Drought and bark beetle spots (Ips acuminatus, Ips sexdentatus, Tomicus spp.)



• Future perspectives in tree health

Jactel et al. Curr Forestry Rep. 2017

Higher forest diversity  associational resistance 

heterospecific neighbours reduce the risk of a focal tree 

being attacked by herbivores

Pest management objective concurs with insect 

conservation

Higher forest diversity  increase in species diversity



Gazzea et al. Curr Forestry Rep. 2024

Design protected areas targeting insects


