
Learning objectives: 

 

1. Biodiversity 

2. Invasive species 

3. Structure of forest insect communities and ecological 

guilds 

4. Population dynamics of forest insect pests 

5. How forest insects respond to abiotic drivers 

6. How forest insects respond to biotic drivers: plant quality 

7. How forest insects respond to biotic drivers: competition 

8. How forest insects respond to biotic drivers: natural 

enemies 

9. Ecological management of insect pest populations  

 

 



1. Monitoring and prediction 

 

• international and national surveys 

• permanent and temporary surveys 

• site-specific or general programmes 

• accuracy and spatial scale 

• update of the situation in Italy 

 

 



Monitoring and prediction 

 

• mapping (Cephalcia outbreak) 



Monitoring and prediction 

•Sampling (Cephalcia prepupae in soil 25x25x25 cm) 

0-20 m2 

20-100 m2 

100-500 m2 

> 500 m2 

Extended 

diapause 

 

 

Annual life cycle 



Monitoring and prediction 

•Sampling (Cephalcia adults  

        20x20 yellow trap) 



Monitoring the pine processionary moth 

Funnel trap 

(Portugal) 

Wing trap 

(Italy) 

Plate trap 

(France) 

Box trap 

(Spain) 

Traps for T. pityocampa 
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Monitoring and prediction 

• Degree-days models to predict phenology and period of 

attack 

DD = (Tmax + Tmin)/2 – T threshold 



2. The role of silviculture 

Species selection 



Pinus nigra 

Ips sexdentatus  

 

 

Tree vigour and 

resistance 

The role of silviculture 

Thinning  



The role of silviculture 

Wind-felling  



Natural and managed forests 

 



Forest management and bark beetle outbreaks in N 

America: pines and mountain pine beetle 

Dendroctonus ponderosae 

 



Pure stand    Mixed stand 

Natural and managed forests 

 



Natural and managed forests: diversity = stability? The results of a 

meta-analysis of 119 studies on the impact of forest pests in pure 

and mixed stands (Jactel & Brockerhoff 2007) 

Mono + Oligophagous 

herbivores: 

Less damage in mixed 

stands 

Polyphagous 

herbivores: 

Similar damage in pure 

and mixed stands 

Effect size: damage in 

mixed – damage in 

pure stands 



Effect size in relation 

to the relative 

abundance of 

accompanying tree 

species in relation to 

the focal tree species 



Hypothesis  the stand diversity 

 

in single-species forests, plant resources are more easily located 

by insect herbivores due to 

 

• absence of physical barriers 

• absence of chemical barriers 

• absence of temporal barriers 

• absence of generalist parasitoids and predators 

 
 BUT not always, because 

  

• some species of herbivores are favoured by mixed stands (es. 

polyphagous species and associational susceptibility) 

Natural and managed forests 

The problem of the scale: from stand to landscape 



Natural and managed forests in the Alps 

 

Pinus nigra 

 

Thaumetopoea 

pityocampa 



• 1360 hectares left 

• 1400 hectares lost or 

trasformed 

• Control through manual 

removal of nests 

Plantations in Trieste Karst: history and pest control 
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Pine processionary moth in Trieste Karst: plantation history 

and pest control 
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15 years gap between plantation and maximum cost of control (2006 

value) 



15 y 

2 m 
Outbreak for 2 y 

Recover 2 y 2-3 outbreak cycles – ext. diapause 

site quality 40 y 

8 m low 

40 y 

15 m high 

Dynamics of pine processionary moth and evolution of the 

plantations 



Semiochemicals 

Chemical compounds that transfer information 

among insects. 

Pheromones: intraspecific 

Kairomones: interspecific 

(natural enemies) 

Repellents: inter- intra-specific 

Applications: 

A. Monitoring 

B. Mass trapping 

C. Mating disruption 

D. Deterrence - repellence 



Mass trapping 

Funnel 

trap Window 

trap 



Mating disruption 



Deterrence – repellence 

Verbenone and non-host volatiles 

Verbenone 

+ 

felling treatment 



Integrated use: “Push & Pull” 

NHV 

Pheromones 


